Preblems based on reactions and structures of organic
compounds:
In ordet 10 solve the problems based upon reaction and

assign the structure of crgasic compounds, ooe must be
famniliar with characlenstic reections, mechanism of reactios of

the functiomal groups present i organic commpound. It has,
therefare, been advised 1o students to go through a deep insight
of reactions, their mechanism, conditions under which resction
will preceed for a given arganic compound.
However, & few. reacticns, on which geoenally the
problems are based, are givea below |
L Unssturation in melecule :
A compound is usssturated (Le., Bas dowble or triple)
bonds if it is confirmed by the following addition resctions.
(a) Discharges or decolourizes Br; in CClg or Bry
wader
2 ~ /s
5Ol —= ’?'f\

Br Br
() Shows nddition of H, :
Yo i ‘;T—cl:(
H H
{€) Decolomrizes Baeyer's reagent, Le., 1% cold alk.

'R
OH OH
Caloarion

N s
ra C-c\ HO+0

{d) Undergoes ozonolysis :
1

Se=c{ 24 5¢—0—C{-— 3C=0+ 3C=0

’

=22, So=0+ 3C=0
) /0\ M
T —Cl‘—(l'— T. e C e
O} A

NOTE : (i) Owonolysis of symmemical alkene produces rwo meole of
sarme carboay | compounds.

() OQueoolysis of cycloalkenes gives cos prodact havisy two
cubouyl groups.

{iil) Omsoclyss of akysex gives cae product haviag wo
cartberylic groupa,

(%) The products formed durirg ozosolysis siso help in
&oading e oaure and position of umisturation in
molecule

(v) forganic compousd i ierminal slkyoe, 2
(4) gives H; wath Na.

O CH ey — (N3 ¢ —lu,
a-nily 2

(b) raduces amrn. AGNO, 8 give whete ppt

—(mCH+ AQO vt OG- Agt HO
- Shvu dlitele
A Aghiiy whing e

() prves rod ppt. with smmonical Ce 1,
Y —CwmCHJ* Cu 0 — ﬂ—f_‘-(‘ Cu) + M0
La

(¢) Hydrogenation of alkynes :

Non-smural we  hydrogenated o give
trans-isomers i NaNH, is used wheeeas cis-msomer is formed
if Limdlae"s catalyst (s used,
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(N Halogenation of alkenes |

Addition of Br, om ols-2-butene forms 2 rscesnic mixture
of 23-Ghromobutane whereas truns-2oute forms meso
denivative of . Both follow anti sddetion,
2, Halides ;

(1) Monokalides on treating with KOH(ag ) give akohol

R—XM.M{

(1) Moachalides on treating with ale, KOH give alkene,
(Also, read Saytzeff nule for elimination).

R-CH; .CH X %%, p CHwmCH,

MMHMMKO!RQ.).#W-
(nbhi—-nkmwwimhbmmdihum
atoms.

R—ComC— R

CH: X —CH, X =80, ey 0 . CHL0H

(b)Allﬁut—hisdeewimmmih
to halogess,

CH, -CH; .CHX; =%, cq, .cH, -CHO
(¢) Ketome—It s gem dihalide with noo-terminal
posinon to halogens.
CH, - CX; -CH, U3, ¢4, .CO-CH,
(iv) Tribalides on treating with KOH{ag.) give acid, then
all the three halogens are on terminal carbon stoms.
CH,CX, 22229, on. 000N
(¥) Carbylamine reaction of Baloform.
O
CHCI, + RNH; +3KOH — RNC+3§S+3&
mmmmhmm,mm.:
primary amines with other amines,
X Alcobals :
(i) Giive effervescences of H; gas with Na of K.
R—Oﬂ‘N‘—oRONQv%H,
(ii) Give red colour with ceric amumon|um nitrate,
(E)Rmmﬁmx&,mcﬂmuuw
anhydrides.
l—OH-rHOAgs:R ——oR'(l)sM +H,0

(iv) Distinction i ; and terti
. ia primary, secondary tertiary

Mnma..,.’
Primary alcohols oo oxidation give 5
wmmmmumnmd“:
moms as the pareat slcobol,
R—CH;0H 25 RCHO —2L, penon
wﬂwhoﬁmmwm
[b)mmﬂao(mlmdhm':
mmgjd.immﬂmhnalnbuou.h
wiom than the pacent alcohol,
R CHOH- &' 224 & CoR*
Tortiary alcohols on vigorous oxidati 00 form ketoges
(C)undthmxit.(&chwitlewmwm
#oms then the parens akohol.)
(Cﬂ,), -Cﬂi—oC‘H, COCH.
Lucas reagent test 1 Primary sbcobol react wig
. Lucss reagent [ZoCl, (anhy.) + ﬂm, o
ing. Secondary alcobols give ity oaly
mlomofmcm.T-ny' alcobols pree
white tebudity immediately.
(V) Akodols on debydration at relatyvely :
(a) lower temperature give ether.
R—OH %, pOR
o=
(b)ﬁgbamenmgivenlmﬂeadudmot
dﬂydndmoflhnholhui-ylbohohw
akobol > primary slcohol
C", CH)OH _—".w Cli:—CH;

4. Ethers :
(1) Inert and neutral in nature,
(M) An ether with conc. Hl—
(&) In cold gives an alcobol and alkyl jodide.
R~0O—pR + HI —— Rl + ROH
In case of mixed ethers, the iodide attaches to the smaller
alkyl group,
CH) ‘xgﬂg +H1 =3 CHyl +C,H,OH
{®) In Bot it gives two mole of aliyl iodide.
ROR + 2HI ——; 2R1 4 H,0
R—O—gr' -2, R+ R T+ H0

S\Aldolydeudhm.uuwwz o
(i) A carbomyl compourd shows sddition resction
sodiam besulphite formming white pt. -

\ /7
Cm=0 + NaHSO; —s }c\w’m
NOTE: Oely meshy| kevones azd all aldehydes show this st
(ii) Carbony! compoands fonm oximes and hydrszones.
> C=0+ H;NOH —3 >C=NOH
R




mmmww
7C=0+H;N-NHC Hy —3 S ComN . NHC,H,
Prcwy brbhmone

(ith) A cardonyl compounds is aldehyde if it;
(») Reduces Fehling solutica (except berzaldehyde),

R-—GiO#-m—om«f&:o(m )
(b) Reduces Tollens reagent. et

R—CHO + Ag 10 — RCOOH + 2Ag (silver misror)
(c)m&um!ecmt-dwpigm_
¢) Gaves red ppt. with Benedict's reagent.
(e) On reduction gives primary alcohol,
R—CHO —4 RCH,OH
{iv) A carbony! i
e bk 18 W does not show above tests
(v) Seme other characteristic tesss are -
(a) lodoform test : Owganic compounds having
a'r—i— unit attached 1o carbon o hydrogen

give yellow ppt. (jodaform) with 15 + NaOH
CH, -CO CH, +3I; + 4NaOH s CHI,
+ CHCOONa + 3Nal +3H,0
only acetaldebyde and all methy] ketomes respoad this
tost.
(b) With 2 4-dinitrepbenylhydrazine : Both aldehydes
and ketopes give ompge yellow solid  with
2 A-danitropheny hydraane,
6 Ackds ;
(i) A= acid taras bloe litmus red.
(13) An acid gives effervescences with NaHCO .
RCOOH + NaHOO,; — ROOONa + Hy0+C0,T
(i) An scid forms ester with alcobols in presence of
comcentrated H,S0,.

ROOOH + RO ——= 254, RCOOR" + H,0
(iv) An xcid an decarboxylation (ca heatng with sods
lime) loses CO, and formss hydrocarbon.
RCQOH MO, o H + 00,
(v) Dry distillation of Ca salt of an acid gives aldebydes
ketones.

HCO0);Ca —— 2HCHO +2CoC0y
2{CH ;OO0),Ca — 2CH COCH; +2C2CO,
(HOOO), Ca + (CH,000),Ca ——s 2CH,CHO 1 2GHC0;

() AMchydes wre formed cely whes at least ane of fhe
component is Ca(HCOO),.
(%) In cap of dry dissitation of mosed Cu sahs of scids all
Peasble peaducts are formed. pre
(HOOO), Cu + (CH,C00), 0 s CH,CHO + HCHO

* * CH,LO0CH,

T8

(vi) Acids form amides on heating with NHy which on
further heating with PyO4 give cymnides.

ROOOH + NHy — RCOONH, —— RCONH,; 2% RON
Ao, et Acade

7. Acid derfvarives :
(%) Esters :
(1) all the esters possess fruity smell.
() Esters on hydrolysis give acid and alcobol.
ROOOR" —==4 RCOOH + R“OH
(tli)Esters on reduction produce Iwo molecules of
alcohol.

RCOOR’ —, RCH,0H + R°OH
(iv) Phenolphthalein test.
(v) Feigl sest,
(b) Acid chiarides :
(i) On hydrolysis give HCl and carboxylic acid.
ROOCI 2L, RCOOH + HCI
(i8) On reducton give alcohols.
ROOC) 2225222, RCH,OH
(c) Acid amides :
(i) On bailgg with alkal give ammaonia,
ROONH, = NaOH — RCOONa + NH, T
(i£) On heating with HNO, give acids and N, gas,
_ RCONH; + HONO —— RCOOH + N, + H,0
(i51) On heating with P,O,, yield nitriles,
kmun,'“T;.zcn

() Amides, on heatmg with Br, and KOH(ag.
Hofimacn's bromamide react w"(;‘v‘h-d«ao

amines,
RCONH,; + Br; + 4KOH — RNH, +2KBr + K,00,
fzu:o
(d) Acid anhiydrides ;
{7) On hydrolysis give acid.

(RCO),;0 —, 2RCO0H
(ii) On reacting with akcohols give acid and ester.
(RCO),0+R'OH — RCOOR' + RCOOH
R, Amines :

(i) Primary amises under carbylamine rescticn
trihalides) =4 (Soe

(11) Action of HNO,; on amnines are gives below.
(2) Primary amine :

R-CH;NH, ﬂ-’RCHxOI-I +N; +H,0
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(b) Secomdary amine :
RNH 2, pN Ne=O
Yelow ol newoen conpeand
(c) Tertiary amine :

(R);N "2 RN HNO, —4 RN - NO + ROH

(#i) Action of CyH 480 /Cl (Hinsberg test)
(8) Primary amines : Give sulphonamide, soluble in
alkali

CeH3SOC1+ RNH: — RNHSO,CoH, o0t
RNNaSO,CHq
(b) Secondary amines :  Give sulphosamide, insofuble
i alkali.
CaHsSO0C1+ RNH ~—4 R)NSOCH
(<) Tertiary amines : Do mot react

(iv) Same other characseristics of aromatic amines having
—NH,; gp. in nucleus,

(a) Undergo diszotization with NaNO, + HCl or NaNO,
+ HyS0, at0°C.

NH2 a5y N=NC]
rc
’ NaNO, ¢ W80, @N-mso.
o

(b) Undergo coupling reaction.
(¢) Easily oxidised cven by air.
9. Cyamides and Isocyanides :
(i) Os reduction give primary amines and secondary
amines respectively.
RCN ==, pCy,NH,
Cywsden

ANC ~Bedsse, oNHCH,

(i) On bydrolysis give acid and primary amine
respoctively.

RON 2L, RCOO0H -

MWMW
RNC 550 RNH, + HCOOK

10. Nitro compounds :
(i) Give yellow colour with NsOH solution.
(i)mmﬁﬂiﬁwi‘ﬂm(&;tmm
peimary amines.
R—NO, 25, pNH,

11. Aromatic compounds :

(abnmwhguﬁdo@ym
rule, Le., momaticity is 1D extensive ¢ ions of
Xeelectrons (L.e., (4 + Z)n-clectron where n is any integer or g,
1,2 ...} in plsnar nng system,

(b) A host group already present in beorese naciess
directs the incoming (guest) substituent %0 occupy ontho, mety
oF pars posstion. »

(e)Sooemmmudp-ditmq,,
—NH; —OH—OR, —NHCOCH;, —SH, —CH,, —X,
—NH{, —NC, eic, wheress scene are m-directing. e,
—CN, —S0;H, —NO;, —CHO, —COOH, —CQ1,, ek.
12, Phenols ;

(1) Soluble in alicali.

(1) Tum boe litmes to red,

(ini) Gave no effervescences with NaHCO,, althosgh

acidic in nature.

(W)Onﬁﬁlhdmwﬁhhmmm

Q=0

(v) Show characteristic colour with FeCl yeg.).

13, Carbobydrates ;

(i) Molish's test : A drop or twa of alcobolic solunon of
! mL of conc. H;S0, is sdded carefully along the sides of test
twbe. The formation of & violet ring at the junction of o
Wmﬂmmofwm

(H) Osazone formation : Glucose and fructose 0
heating with excess of phenylhydrazine in acetic acid gives 8
yellow crystalline compound csazone having m.pt. 205°C.



Stnucture and Reactions Based Protlems
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1. Seloct e ehiral objects from the followmg Tint,
Naal, screw, scsssor, knife, spool of thread, empty spoot or
teead less spool, glove, shoe, a pair of shoe, sock, pullover
swoter, robber ball, pyramid of cheeps, helix, double helix,
sennis racket, hand, foor, ear, rifle, leniers (M, O, A), betters
(PSP
1. Write down the structure of stereoesamers of the following:
{a) 2,3-Dikydrox ybutane.
(&) 3-Phenyl-2-propenoic acid.
3. Write down the po. of asymmetric carben in each oprically
sctive compound and repont the 00, of iscmers
(#) CHy - (CHOH), COOH
®) COOH (CHOH), COOH
4. Write down the structures of sterecisomers formed whes
cls-2-butene is reacted with Bry. (LIT 1995)
S, A mcemac mixture of (£) Z-phenyl proganoic ackd on
exterificanon with (+) 2-butanol gives two esters. Mention
the stereochemistry of two esters foemed (17T 2903)
6. Draw Newmsan projecton of rcfatvely less  stable
staggered form of n-butaos, The reason of low sabllity of
this foem is due 10 (2) torsicnal strain (B) van der Waals'
repulsioa, (c) both of themn (11T 2004)
7. The Fuscher projection of D-{+) glocose is givea ma:
CHO

CH,OH

Write the Fischer peajection of (a) L-(-) ghcase mnd (b) the
peoducts foemed after its reaction with Tolken's reagent.

b
i ing disaccharide will not redace Tol
i i
LOH CH,0H
HO HH O oM
HO
H H
OH OH
(A) and
HOH,C CH;OH
HO /—0 HH OH
H H
H i H
H (B) H

9. identi irs fmmbcﬂsmd&utmmnnmm
lolhw':::c:po:adsl. {1 and 111 (11T 2000)

© NUMERICAL PROBLEMS ©

12.

CcH, CH, CH,
H—d—OH HO——H HO——H
HO——H HO—4——H H~
CH H CH,
ﬂl’ Q, mn

c‘ -
Optically active 2-iodobutsnc an weaiement with Na! n
mwsapwmmumﬁowm
activity. Explam why? (1T 1995)
Write resonasce strocture of the grven compound.

(T 2083)
H,CI\,C“;

Wik the sterpomsomers formed when trazs-2-butene reacts
with (1) Brocme (i) Baeyer's reagent.

. Wiile e stereoisomers formed whem cis-2-butene reacts

with (1) Broenine (ii) Baeyer's reageat,
(n,)l’mdiuthcnmo(la.imwfnh
following compounds.

| >
G} €H, —(PNH" 2 ﬁi)Br—G—HI
CHy Cl
| I
(=) “nN—“-'—“ (iv) u—(':-ou
a'l Cﬂ,m
CH,
(v H()——(|;—CH,G! (vi) "’O—T—“
H CH,
(b) Draw the B oc S configurstion for e followi
predicting precedence order of groeps.

{1} 3-beomohexane (i3) 1,5-dichdoro pentane (i) 3-chlare,
Somethyl pemtane  (iv)  1.2<dibromo-2.methyl  butane
(v) 3«chioro, 22,50 mu;yl heprane (vi) Inctic acid

(vit) cn,cmcu,m( =



16, Opocally active secburyl wicohol roims its nctivity
indefinitoly in contnct with ageeous Buse, but % rapidly
converted into optically inactive (mcemic ) soc-buty] nkuhol
by dil. H,50,. Explein.

17. Ceemplete the oqualion and assunsésg a1l but one of the steps
-es,‘, emch product with D or L.

|
cc;ﬁ"'—u—?—a&m)—:"l—.(a)
CH,

18, (#) snd (X} are optically sctive isomees of CyHy CL(#) cn
trentment with one male of H; is conversed 1 an optically
Mvemﬂ(nwmﬁmmmm
compound () under the seme condstions. Give structure of
(¥) mnd configuratica of (W), (X) wn (2) in Fischer
projections. (Roorkee 2000)

19, O.Ngunuplewc.u,.o, (A) when treated
with sodium, 224 mL of hydrogen were evolved st NTP.
Compound (A) could be separated im0 fracsicms (5) and (C)
bymﬂiu&nof'&h.im(l)c«“dyh
resofved Inio optical isomers (D) and (£), Write down the

i structure forrmalae of () 10 {E) with proper reasceing.
Write down the stroctures of cdase of
baving ian&cdemmmc-mm
other having two tertiary carbos aloms.

21. A hydrocarbon (A) was found to have vapour density 36 1t
forms oaly single monochlare substitetion product. Suggest
(A}

22, Which alkane baving a molar rrass of 86, will form only two
monobromo alkanes?

2). How will you distinguish
2-chloro-2-butene?

24. CyH,; is an optieally active hydrocarbon which on catalytic
bydrogenation gives an opocally ksactive compound CgH, ..
What ase these?

25, Paimt out the isomerism shown by cach pair ;

(i) CH,OOCH,; OH and CH, —Wﬂg

OH

I<hloro-2-bulene  and

- HNJ\N'H N)\N
(s) o)\ﬂ)\o and l\N/kon

(iit) Propytamine and isopropylamine.
(1v) Methyl gropylamise and diethylseine,
26. Pentan-200¢ forms two avimes whereas pentan-d-one
forms two aximes, Explain.
11.Liaﬁhlhmdkuldem&whiluﬁod¢of
danuin'S”, resctivicy - 2

Me,CD“.McO'.MeCH;O‘.MqCHO‘ nd -
How does S _; mechanism ncooust for this 2

MM,«

Discuss the ormwunnuu._-
a b,,...:m::::nclon 3-methyt- L -buene,

29, Predict e majer prodect of dehydrohalogenssen of

4-beomo-1-hexene.
30. Account for the foct thot sdéition of CBCl il“M

of peroxide takes place fiester 10 2-ethyl-1-bexene than 1y
1-octenc.
31, Suggest the intermediale snd mechanism for the reaction -
RCH»=CH; + IN; — ’?‘a‘)l
Ny

treatment with HCL, | 3-busadicne yields a mixture of
- :?-'cu«o-lm and | <hioro-2-butene. How do you
pccount for the tormation of these two products?
33, Write down the two products (majoe and minor) obtained o
dehydrasion of neopentyl aicohol.
34. Which aots as an sid in aquecus solution of HBr ked in dry
HEBr? Which is the stronger ane? Which can betier ransfer

hydroges ice w an alkene?
35. Write down the type of chemical changes :

® SR NG

Hem
(i) CHCY, + Ol — $CC1, + 04 C1°
0
(i) CHy —C CH,CH,y s cn.-m:!;a«,m,
Nou
{iv) ICH; CH, CH, 1 225 o{ —CH, + Zal,

CH,
36, Write down the mechanism of the following resction -

d"ﬁ =

e [ 1
CH;

3. Write down e mechanism for the resction -

CH, Br

t'm;&-“'.r“ CHy=CH, + NaBr + [Br

38. Complese the fallowing reacsion :

BeCH; ComeCCH, Br —20 7 -2 9
A W Ta

CH  _cw
CH ?
3. Wriee rescnance structure fo 3\?/ \T/
oH H

(T 2063)

M’
A HO



Swucture and Reactions Based Probiems

&Whuazggm.mammh

peesence of cenc. Hy S0, 10 give setrmmethyl ethylenc as
major product. Suggest » suitable mechanism. (11T 1996)

41, Exyl acetoacetme has two form keto and ool but phenol
{encd) do mot show keto form.

ar zt:’bdowlh.uhnumoﬂhem
2 \°"°< ~E Gy —OmC—CeH
3

43, Write down the mechanism for e soduction of alkyne
ethanol by Na.

44, Write the mechanism of the reaction,

m‘) 'CHCI; —OL‘Q{'—CC‘,

&Wﬁnmummammmnofw
aleobel by K,Cr, 0,/H, 50,

4. Wrile the mechansen for the ackd dehydration of cyslobutyl
carbinol

47. Wrile ®w mechanism for

(8) RH+$0; +C1; — RS0, C1+ HCI
(b) ROONH; ———"3, ANH,
() n-CoHyOH —=y 5C H Br
(d) (CH, ), € OH 24 (CH, ), C Be

(e)w,tcu,ooou——.m,—i—m +00,
(l)t——-i—\l $Nu—s R—LN

() R—CwmN+ H;0 —Hs R—f—NHx
0

(h) R—CmaN+ H, 0, —— R—E—Nﬂz
49. Write down the mechanism for the cleavage 0f 2,2-damethy!
cnirmne by ecid (H" ). (T 1997)

50, Write dowa the mochanism for the addition of NaESOy on

carbony! gp.
51, There ave two —NH; gps. in semicarbazide dhal mught resct

with & carbony] gp. Why the —NH; 8p. od)uemoo—fin

NH; - NH- C NH, does not rescs with carbonyl compound ?

52, Poroxy scetic acd (CH, OO0, H)is & weaker acid than acetic
ackd, Why ?

£3. 3, L.Dimethyl-butan-2-ol loses & molecule of waler in the
presence  of concenirated  sulpbune  acsd o gve
Tetraenethy leBndens as 3 major product. Suggest 3 setable
mechanism, (LT 1996)

&~ Wrmmem for each of the following
(.) o (1T 199%)
ncm,cwomo-m-—.c.u,m_m

w1~ = Ul

(b) Show the sieps w0 cary ocwt the followng
eramsformations,

(1) Ethylbenzens — benzene

(n)B&me—czmmud (llfl'.)

(=) @ :(-ﬂmham

e — -
NO; NO;

" dj —_— G\Q:m—auqm)

(T 2004)

(i) Aniline — Benzylsmine ot more than three sieps

(11T 2009)

55, Exploin bricfly the formation of the products giviag the

structures of the istermediaces. (1T 1999)
. H  H

< C
;\/\ 2 f\é/\
{a) HO E}, OH ——— HyC cl

(11T 2003)



NH;
HC I—oc,u,
0
I i
(c)ll,C‘( > '—"i"-o(u-——om

]
5y mc——fu—c—ou
- CH, —C—OH

56, Wriie down the mechanism of the reaction |
CyHCH; CH=~CH, —"‘:'—. CyH,CH=CHCH,
§7. Wnie mecharasm foe the reaction ©

CHy - Br
OF = (O
OoH

58. lsobutylene, o gas an dissolution in 63% H,SO, ywlds »
deliquescent white solid (4). On bheating solid () with water
liqusd (#) is obtaimed. What are (4) and ().

.. Snﬂndkni‘iimwenmm‘ddhlnﬂhi
alkadi, why?

60. Which one is the stronger acid - J-butenoic acd or
3-butynaic acid and why? .

61. Discuss action of heat an G-, - and y-hydroxy carboxylic
acids.

62. CHCI, is more acidic than CHF, Explain.

63. cnmmmmﬁmmmwdum
argamic products ©
(i) 26,C=CCl; —2=4 4

100 W 3504 10 KBS (i) o 1 KON

oH

64, Toluene reacts with bromine in the peesence of light 1o give
benzy! bromide while in presence of FeBr, o gives
p-bromotoksene. Give explsnation  for  the  sbove
obgervations.

68, Give reasons for the following |
(i) Ten-Butylbeszene does not give benzox wid oo
reanment with acidic KM, (11T 2000)

szorlww
(i) CHy=CH lsmere basic thw HCm ¢ (U 2000
() Normally, benasne gives cloctrapbibc cuating)en
reaction ruther than chectrophilic addition rosesing
sithough it has double boads. (1T 2940,
(v Which cee is more scduble in diethyl ofher, anbydrys
646 Resd e stmtements given below and write “ye’ rgaingt
correct sttemeutin). 11 mny of the staicsrcens is weong,
rectify the miistake/misinkes and give o comeet staemens i
s place. {Reorkee 200))
(#) Tollens rengent converts CHy —CH=CH—C80,

CH, -ﬁ—g—coou

(b) Total munder of optical isoeners of J 4-dichiorshexae
is 3,

{c) When hestod  with dilute njsoc- C.H,SO,H
undergoes further sulphonation 1o give C H, (SO H),

(d) Addizon of Hi 10 3, 3-dimethyl-1-butene nut only grves
1-iodo-3 3-dimethylbetane, bdut  also  2-40de-))-
dimethyl butane.

&7. Tbromo-1.3 S-cyclodeptatriene remmins in joa foem but
Sbromo-13-cyclopentadiene does nol waist even @
presence of Ag” wom. Explain, (11T 2094)

68. Wiite the structures of but-2-ene and 2.methylpropens and
show sddition of HEr ce both of them in presence ané
shaence of peroxide,

69. 2.3-dimethyl but-2-ene does not decolorise Bry (CCl, b
decolorises BryH, O Explain.

70. Gave the product of the following displacement reaction ©

(.n—ar—?;(l:om =,
o
71, Give the peoduct of the following resctioa :
CH,CH, CH,CH,CHBr, '%"
T2. Give the product of the following reaction |
CeHg OC'H,—-CH,_ﬂa

73, Gave the products of the following resctions ©

1. LaAm,
gty (A}
1

CeH,COCH, —

L84 . oB)

1RO




Smucture and Reactions Based Problems
74, 1dentify X and ¥ i the given reaction

L) 0y
) {1} 20 CHCO0H r L é
(1IT 2085

18, Give the strocoare of the maor organic producss foemed
-ethyl-Zpentene under cach of the following reaction
condtians.

(3) HBr in the presence of peroxide
(b) BruH,0
{c) HglOAc), H; 0 NaBH, (ITT 1996)

Te. Accophemooe oo reaction  with  rydroxylamine-
hydrochlonsde can prodice Two isomenic oxumes. Wrine
strucoeres of the oximes. (0T July 1997)

77. Comgiete the follawing

" s N
Aceiophenone ———s (4] + (5] N1y “‘n_m

A Ag powder
a
78 Following two amino acids Wosine and glutenine form
dipeptidie hnkage. What are two possible dipeptides™

(IrY 2003)
NH;

")N/\/\)\ COON ¢
NHy
nooc)\/\coon

9. Identify X and T in the following changs :
c,u.,u_ﬁ."'.‘i’:-.'iu (Termiary alcohol) + odber
T

groducts (X) optcally actve. )

Also, report whether ¥ is oprically active or not. Reporn the

stroctures of all the intermediates. (TIT 2008)
0. (a) Debydration of,

H OH
m-mwumnmwm.m
the stractures of both (he isomess.

(b) Explain i not more than 2,1 fines.

(i) Asifine does set undergo Friedel-Crafts reacton.

cima-uwuw-mmmmdmd
arylamines.

(€) Compiete the

(CH, J; C=eCH, + im—’:—l* (Roerkee 1999)

and (Z) e the following
a1, OMM of (W), (X). (N . o

Crn JUAHN
H, C=CH-CH, 08 _T\_(T,;-‘ W)

o W

——t (X ) Hn O,

(X ) CsHyu Oy —:—;.“L'—’ (rICH,; 04

S5 (10RO
£1. Write the products in the following reacsions |
(i) CH,CHesCH,, + B CC1, —
(i) CH, CH=C(CH, ) + HCI D25, (Roorkee 1998)

£3. Identify (A). (8). 1O (0) and (E) in the following schemes
and wrile thes sauctures - (T 2000)

O—\ Bl 1y My () M0 ()

RSO, (D)

(€)Yt

(c’_"ﬂ__—-om“ (5)
R4, Write the structuses of the produces () and (8).  (TIT 2000)
0
" w0'
CH, —C—0"CHy —— (A)+ (B)
85, Gove the strectures of the products in each of the following

reactions : I'T 2000)
(i) Swcrose s (A)+(H)
NOH

(ii) ";(C) Pobyoermsen e

86. Whatare {4)w (L) in the scheme of reactions given below ?

0O 0
() ! l? NyOCH, w
7\ (34 1801, O
HCO (W, OCH,
(Reorkee 2000)

(A) mb:(.) 11 MR 5
i ot

(Cx

(€) =255 (D) (eyelo aliane carboxylic acid)

CHy s
®) ey ().
L In
@ Kﬂ;\l B s (@) Gy

(@) —=2, (i)
o

180 MgOy



.

a

9.

( . C0, 7 (\O._‘
) J) o () - CH,CHO

() MGZMI)LO(I)__?..UJ
Wmmofummbm of

“'ﬁ""‘"l::‘ (Rosrkee 2001)
3

(s) H,C +Dy Am,w) o
]

(b)n—z—a LY IR

Me0
D

(€} I +CHy, —CH, —CH 11— OF)

(OM—OIT(ZD
Tdentify () to (K) a8 reactaoe, reagent, product and name of

the reaction i the following - (Roorkee 1999)

(i) H(CH, ), C=0 2, (8) Aldal condensation

(i) CH,COC + H; <=4 (D) Roscomund’s reaction

) (n“"—x‘ CH, CH,CH, (F)

(V) CaHyOH -4 (H) )+ (H2 ) Elb's oxidatcn
Gancomann reaction

(%) CHyN,Cl—=s (K)

Write seructares of the produces (£), (#), (O, (D)and (£) m
the following scheme © (11T 2002)

CHICHy QW NeHighCl_ g

BN, M 380, (©) cn;-oom;o’n" (D) LUCTEN (£)
Identi 1o (D) im the tollowing sequence of reactions :

7 (l)-————o(ﬂ)_'.'L. )

Tan 2

Nawm,

9. Predist the mujor products in the following reactions -

(1) CaMly * (CHy )y CHOM, O 22220,

() C My CH,COOCH, -'-‘-"—“""—“"".

(i) €y CaHe —"-}-E;‘-‘L. T 1994y
CHCH; R

) 0”0 T, MO O

(v) Predict the seructure of the product in the fy

reuction. (1T 1996,
Br
H——Ph
—™ 1)
MeO—iH
Ph

(v} Suggest sppropriste stracture of e missieg
compounds.

(The number of carbon stoms remass the same throughoo
the resctions.)

CH,
B () ()2 )
CH;, (1T 199¢)
Complete the following -
I
(2) @ F;::’:? @ %.(y) 0
CHN

@ 20 0y

m@ -, 4y ama, (B)—-«C) — (D)
0-9!'
(T 1992)

(6) CHCHyCH,0H 225, 4 Komsk, ()

M )2, )
Al

(d) €, M .C00C, H. 1N (4) T

(0)C4H,CONH, —=2, m—&- 8 @I

(0@* ICH, ); CH CH,O1 2,

(4



(8) CH; —CHy —COOH -2, (4)
Droem

(A) 1. Alcohwie KON (muom)

) (1T 1995)
(724 -Dinitrosaline S =US1C, (0 1995,
() CeHy—CHO+ CHy —COOC, H,

1= shackhae
Ot * D) (T 1995)

ma-lm—c‘ﬂ.._m’_c‘"’ 01, 6)
e
(O) STy s ()22 1) e a99s)

() (4) 222y (5) LM, () WO e
H 80, Fre

q‘)'m] -CH,-C!!.

(m)n_rg:' = O
(-)n—t—am. T

(0) BrCH; - CH,Br ——» C,H,

He
G)O—c-cu s
1) ¢( A & .

Aol KOM. best (A)*(ﬂ)

(1) CyH4CH, CHOIC Hy "
(T 195§)

(5) CH, CH, NH, —LNENE , (4)4 (8) (1T 199%)

(0(CH, ); CHOCH, === 1, (4)+ (§) (T 1998)

(6) CH, CONHC Hs —2 (4) +(8) (T 1998)
Naby A0 )
(v) CyHyCHesCH; —%4 (A)_':.LOT'_L¢3»
(i)
0 CHC M,y
Yoo,
11} LA, m
(M) ™", Hemt w) a m

4
(x) D’Cﬂz—"" 2o L. Dnnq”"
.

D D
N WA DR IR
* u,c-/c\/ <u_'—°

H,C CH,
HO CH
pyc—csa :
H,;C-C D
N\
H,C CH,
@ O—N—i——cu L
Nagordon (aeon glecr
: .
(T 1999)
93. What would be the major product in cach of the following
reactions 7 (11T 2000}
Iail
(i) CH, —c':-o:,ar_“l‘.':‘-"'_..
CH,
i) Q/\C“! 2o U
Lindler s caatyst
(iii) NvOCH,
A
NOy
O

94. Idenfity (4), () and (C) and give their structures.
(11T 2008)
CHy
CHy

MO i
L:. CICH,0)

’SMO(WW“M“ S
caluves | and 11 respectively. First match the gven in



reactant-product par from colusmms | snd |1 and then saggest
another sumable reagent for each pesir. {Roorkee 2001)
Columan 1 Column 11

H
() R=~CH<CH; @ (:gg:
oQ  oly

b ] al)
{s) H——pr (iii) HO +u
(CH, )y —CH, {CH, )s—CH,

@ O {iv) ch-cu—oa,

H
() OGIO v} O&‘)Czﬂsh
(0 @a‘x == CH“CH;(vi) R~—CHClCH, —<Cl,y

96. Motoh the name reactions (s Eist T with the sransformations
peovided in list 1L

List 1 List 11
H
cHO
(1) Friedel-Crats (A) .
reaction
X ocH

(2) Hofmann's  (B) %.
reacrangement
COCH,
(3) Diel-Alder  (C) ROONH, <%, ANH,
reaction Ba

CN ON
(4) Fries m)( " r .LO/
rearTangement
(5) Reimer- m@
Tiesmarm 0OCOCH;
reaction COCH,
O
OH
97. Draw the various structures of molecalar CH, on the basis
of fallowing characteristics ;

Numerical Chamistry

(a) 1FC H, reacts with smmoniacal AgNO,.

(b) If C H, does not react with ammoniscal AgNO, by
reacss wigh bot alkaline KMnO), o give CH, OO0,

() If C.H, decolourses Bry water ssd by canlyyic
Bydrogenation (using | mole) and subsoguent reactioy
with alkatine KM=0, glves CH,COOH,

(d) 16C H, 0n ozonolyss gives succies: acid

98, An alkane (4), CsHyy ce chloreation at JOC ges o

esirure of four different moscchlorinaed derivatives, (i),

(€, (D) and (£). Two of 1hese derivatives goe the sme

sable alkene (F) an dehydrobalogesation. On oxdaiion

with bot alkaline KMnOy, followed by awidification, (/)
gives two products (G) and (M), Give stractures of (4] o (#)

with proper reasaning. (Roorkee 199%)

99, These are six different alkenes (A), (8). (O (D) (&) and (F),

Esch on additien of ane mole of hydrogem gives () which

1 the kowest molar mass hydrocarbon containing cely one

asymmetric carbon atam. None of the ahove alkeses give

acetans as a product un czonolysis. Give siructures of (4) 1o

(¥) Identify the alkene whach & likely o give 3 ketone

cantaining more than Fve $Arbos AI0Ms 00 Bxatment with a

warm conc. solution of slkakine KMnO, . Show variows

configurations of (G) m Fischer progections.
(Roorkee 1992)
100, Draw the varows structures of compound (4) aving
molecular foemula CoH O on the bhass of followms
chasacteristics

{a) IJE(A) undergoes Cannizzan's reaction.

(b)) 1F(A) gives iodaform sest and fonms isobutyric acid sl
and iadoform

(e} 1F (4) reaces with Na and decolorises Br, water and
Bows geomenrical somerism.

(d) 1f () reduces Tollens reagens and haa chiral cacbon
atom.

(€) 1f (4) does not reduces Tollers resgent but gwes
iodaform test and forms white ceystalline solsd with
NaHSO,.

(1 If (A) gives redorange solid with 2-4 dinitro pheayl
hydrazine but does not give white crystalling solid with
Mso’.

101, How many g of Bry will react with 5 g of ;

(x) Pont-1-ene  (b) Pent-1-yme (<) Persane?

102. (a) A halide CyH, X om treasing with ale KOH gives
petene- | What is halide?

(b} A halide C,H,, X, on treating with (ak.) KOH grves
only peasene-2, What is halide?

103, Identefy (X), (¥) und (2) in the following synthetic scheme
and write their stractures.

CH, CH, CmmCH (1) NN 3 2 (X) Wy ek N3
I OR C3R
18 the compessd (Z) optically active? (112002



sincnure and Reactions Based Problems

104 An Wmom Bydiocarbom (41, CyH,, which reacts with
ene 2. 0n oroRelysis gives compound () and twe
carton contwrng sldehyde 1€, of which coe of the
compound undergoes reactom with cold and cone, NaDH o
give products (D) and (£) in equissslar peoporion, both

contaming sae rarnber of carbon alomy, Identify ¢
(C) mad gives seactons .8

105 A""“""”f"l’“‘f‘"”““"’h!“'m(n(Mf.C.n.,p
goves an cptically inactive compound (V) (M.F. CyH,, ) after
hydrogenation. The compound (X) gives no precipisale with
[Ag(NH, ), |7 and gives cpmeslly inactive cernpound (2)
(MF. CyHie) with H. sad Naliy NH,. Determine e
stroctures of (X), (¥} sad (2),

106. A hydrocarbom (X} was found o have 2 meoler mass of 30-85
gl A 1002 my sample 100k up £.40 ml of H, gas
measuredd al °C and 760 mm pressurs. Ozonalysas of {X)
yields culy HCHOand CHOCHO, Wast was hydrocarbon?

107, A hydrocarbon of feemula C, H,, abacehs only one male of
H; upon hydogenatice. On  owomolysis i yields
1 <yclodecans diome, What is the bydrocarbon®

108, Oul line all the steps for the conversiom of travws-1-phemd
propene 10 ¢és- | -phesyl gropene

199, Complese the followng -

h H
Nomc? T B, produs
e VB

110, An organic compound (A}, CHCl on rescting with
aquecss KOH gives (8) and on reaction with sicohwolic
KOH gives () which is alse formed on passing the vapours
of (@) over heated copper. The compound (C) readily
Secolonses bromime winer, Ozonolysis otD(L‘) Pves t-“:
compownds (D) sed (£). Compousd (D) reacts i
NH,0H nm(hnd&ccmwnd(nwu-@
Wbﬂnnah&d((ﬂnﬁw&umnhlmamm
() can also be prepared from propyne on frestmest wih
water i peesence of Hz ™* aad M50, Ientify (4) o (H)
with peoper reasoamg. Ml”ﬂ

111, An ccganic compound (4), CyHieO. on reaction with
CHy MgBr followed by scid treatment gives campeand (§),
mwmmmwawmm
which in pesence of 8 base gives | acetyl cychapemiene (D),
The compound () on resctson with HBr gives
(E). Write the structares of (4), (£). (C) and (£) Show how
(D} s foemed froe (O (11T 1900)

uo
L A(CHp) =" “g."a

B2 i wceser of A)

D —Sawvee | E (Negative test with Fohkag solution but
+ ve wodoloom test)
4Dt £ 4 G (Both give positive test with
Fehling solution bt - ve wadoform test)

729

F oGS X, HeOONS +a primary sicobel.

113, In the study of chlorination of propane four products (4. A,
Cand m”?f&o formsla CyH.C); were wsalated. ‘f‘ﬂ“
further chiorinaied > provade nichloso products CyHyCl,
It was foand that (4) provided ooe mchioro product. (5)
g:nmwtile[ﬁ-dlmmhpwmmAw
are (A), {8) (C) and (D! % BT of

114, A hydeocarhon (A) of molas ssass 54 reacts —
B s €1, 1o gve & compound (8) whose mle mass i
593% more thas chat of (4). However, co caalytic
Rydrogenstion with wxcess of hydrogen. {4) forms (O)
whose molas mess is coly 7.4% more than that of (4) (4)
rescts wish CH CH; Be i the preseece of NaNH,; to give
another hiydrosacbon (D) whach oa ozonolysis )i\c_w
diketome (£}, (£) on cxidation gives propanolc acid. Give
structures o {4) o (£) with reason.

(Roorkee 1997)

115, As orgasec compound C,Hy on azenolysis gives HCHO,
€O, wed CH,CHO. Wit is this? _

116, An ccganic cempound £ (CyHy yon dydrogenanon gives
compound F (CH)y ) Compeund £ oo ozcookyws gives
formaddetydo and 2-ketopropanal. Deduce the strucsure of

117, After complese azonolyas of ose ok of moaomer of
natural pofymer gives o moles of CH, O and one mole of
CH,COCHO. Idereify the monomer and draw the all
cis$oems of satural polymer. (11T 2005)

118, One mele of the compound (A) (molecalar foomula C.H, . ),
incapable of showing sterenisomerism, reacts with osly oo
mole of My co hydrogesanon over P ()
oennolysis 1 gve 1 symmetrical diketone (B (CH, O b
What are the stractiee of { 4) and (BY? AT May 1997)

19, A hydeocarbom (4) of the forula C-H; on azonobvsis
wves o comgound (8) which undergoes aldol cooudensation
g L-acetyl cyclopenane. Iderify ( 4) and ()

(T May 1997)

120. Hydrocarton (4), C Hy, oo meaoment wich M. NL
Hyindlsr's catalyst and Nalsgasd ammonia forms theee
difleress redaction products (F), (C) and (D) respectively,
(4) does not form sey wit with anwioniacal AGNG,
sabstion, but fooms a sah (£) on besting with NaNH. wman
inent solvent. Componnd (£) reacts with O3, |10 give (F)
Compeund (1)) on oxidative ozomohysts gives a-butsmoie
-:jd dlong widh other proaduct, Give straciures of ( 4) 10 (£
with proger reasoming, (Roorkee 1008)

121 An ceganic compoumd (1), C M. Br whch  readity
decolorises broadue waner and KM, soliion, gives (8),
Cs My Bron troatment with SnoHCT The roacaion of | 4) with
NaNH, produces (O with cvshams of avwons. (O
newheer feacts Wil sodiam noe T any wetal scory Ide bt
rencts with Lindlar's cotalyst e give (0% and oo reaction
with NeNH  Lig ) pedaces (80 Boib dhe congnmnds | (1)
and (£ are sonwnc. Gve anwtunes of 14) w 8wk

per reasoning. (Roorkee 1990}



122, 1,4-Pentwdiene reacts wieh excess of HC! in the presence of

beazoyl peroside % give compowsd (X) which wpoo
reaction with cxcess of Mg i dry ether forms (Y).
M(_nuwﬁahylmmwby
amum(nnmmwaw
(X0 (N mnd (2). (LT 199%)

123, N:Mudwu)ﬂ[m;*ldﬂn

124

125,

126,

127.

1%,

3.

same alkene | O Alkene (C) ¢an re A)and

the sddivon o!’llBrmmeM:lf‘:m‘ )o(p;:):i:’e
respectively. Hydrolysis of (4) mnd (8] give isomeric
producss, (D) and (£) respectively. |,1-diphenyl ethane is
obeined on resction of (C) with benzene in peesesce of H* .
Give strucseees of (4) to (£) winth reasons.  (Roorikee 1997)
An slkene (4) on passing trough Be.OCY, gives a
compound (8) which om dehydrobrrmimation in the
presence of NaNH, gves a hydrocarton (). Compound
(C) yeelds (D) when warmed with dilute H:SO, in the
m«of?lgso..(mmnnllowmmof(t)m
treatrient with 1; asd NaOH aad also fooms sodium salt of
3 4-dimethylpearanoic acd. Give structares of (4) o (£)
with reasces.

364 g of 1,1,2.2-wtrachloropropans wis heated with zine
dust and the peoduct was bubbled Seough wmemoniscal
AgNO,. What is the maess of procipitate cbisised? Give
eguations for the reactions involved,
Write the stucture and give TUPAC name of the alkene
which gives caly pentan-2-cae on coomdyyis
(Roorkee 1985)

An alkyne with 5 carbon stomms per molzcule when passed
gves a compound which forms an cxame, bat bas o effect
on Fehling's soluton. The compound on oxidation give
dimethyl aceoe acid. It rescts with sodeemide 1o form a
bydrocarbon. What 15 the structure of the slkyne?
Wme the strucrare formmalae sed [UPAC names for the
differeat  alkanes formed when & maxture  of
I bromopeopene and  2-bromopropane s reacted  wilh
sodiom @ peesence of ether,. What is the name of the
reaction?
Which of the following has larger dipole moment? Explain?

1-Buryne or 1-Butens {Roorkee 1999)
An organic compousd (4) composed of C. H and O gives
charactersnie  colowr with cerkk  ammonium  nitrate.
Treasment of (4) with PCl; gives (8) which reacts with
KON 10 form (€). The soduction of () wwh warm Na/
C,H,OH produces (D) which om hesting gives (E) with
evolution of amemcais, Pyridine is obtained on trestment of
(E) with nitrobenzese. Give structure of (4) 10 (F) with
Pproper reasoning (Roorkee 19%6)
Alkenes (4) and (8) yseld the same alcohol {C) on hydratica.
On vigorous oxidation with KMnO, (4) gives a carbonyl
compound (D) and an scid (£). cach containing four carbon
soms. On the other hand (F) gives an ooid (F) and a
carboay! compound (G} In (G) no two identical groups are
sitached 1o the same carbon atom. Give strecture of (4) w0
(G) with proper reasoeung, (Roorkee 1995)

132

13

134,

135,

124,

138,

139,

140,

Composnd (4) omducdym“m
mmhca.mwmw-w.#
ceocentrate HySO5. Compowsd (4) reacts wigh HBr 1o foepy
(n(l)mnwth-Oﬂnfom(Qo.m‘q
gives hexenone-3, Wtﬁodnmo(mmulq
wedd grve reactions, Mux)
lmquit!d&?]oﬂhydtmmlowmb
with Bry (2.0 g On weatment of (4) with HBr & yielded
monobroma alkane (F). The seme compound (F) wy
obtwimed when (A) was tremted with HBr i presence of
peroxide. Write down the seucture foemulae of (4) and (&)
nd explaia the reactions involved (Roorkee 1937)
A liquid (A) & rescted with bot squeces sodum carbonaie
solution. A mixture of two salts (§) and (C) are peoduced iy
the soletion. The mixture on scidification wih sulphuric
wcid and distillasee produces the liquid (4) agais. Ideasdy
(A), () and () aad wnite the equations involved,
(LT May 1997)

Compowsd (4) CoHys gives & pesitive test with beoesine in
carboa temachlonde. Reaction of (4) with alkaline KMiD),
yields only (8) which is the potsssium salt of an acid. Wrie
structure foemulae and TUPAC names of (4) and (¥).
(T July 1997)
The silver salt of an unknown alkyne contains 67 08% of
AR Assurming eo other functicnal gp. peewent, what is the
structare of alkyme?
A chloro compound (A} showed the following properties ;
1. Decclerised bromine in CC1, .
. Abscched hydrogen catalytically.
3. Gave 3 precipitate with smmonical cuprows chlorde.
4. Whes vapourised 1.49 g of (4) gave 448 mL of ®
STP. mutywnammawm' olmmdou-
(Roerkee 1991)
MWMM).QH»M,N(I)Q
weatment with NaNH, in liquid NH,. When (8) is sllowsd
o rewct with | , & compound (C) s obtaimed.
e G e < s
ves Hy On s (D) g
22-dimethy bwml-hm.g:u’-mﬂ
(BL{Cyand (D)) with peoper reasoming.  (Reerkee 1992)
An crgans: compored (4), CyH,y cn redection first gives
{(B), CiHy; sl fimally (©) CoHy,. (4) on caveolyss
followed by hydrolysis gives two aldetrydes (D) CyH,Oand
(E) C;H,0;. Oxadation of () with acidified KM, gives
aid (F), CyH,0;. Determine the structures of (4) o (F)
with proper reasoneg, (Roorkes 1993)
A 10 g mixeure of isobutans and isobutens requires 20 g of
B, (in CCLy ) for complets addition, 1f 10 g of e mixaure is
camlytically hydeogenated asd the emtwe alkane i
moacbrommaled in the peesence of lght ot 27°C, waich
exclusive product and bow much of it wold be formed?
(Atomic mass of beomine = §0), (Roorkee 1995)
A biologically active composnd, Bombykal (C)sHweO) &
obaained from a natuml sousce, The strucmre of e
compound i determined by the fllowing reactions |



Structure and Reactions Based Problemns

143,

144,

145,

146,

147,

148,

(2) On hydrogenation, Bombykol gives 3 compound A.
C..Huo.whmhmuimmﬂ)ﬁhbm-
esier.

(b) Bombykol also rescts with acetic anhydride
another ester, which on  oxidative
(0y/H;05) gives a mixtare of butanoic acid, oxalic
actd and 10-acetoxy decanoic acid.

Determine the sssnber of double bonds in Bombykol, Write

the structuees of compound (4) snd Bombykol. How many

goomnetrical isceners are possible for Bombykol?
(T 2002)

An alky! halide, (X) of formsla C,H,, C1 on trestment with

potassium tertiary butoxide gives two isomeric alkenes | ¥)

and (2) (CeH,; ). Both alkenes on hydrogenssion give

25 dimeshylbutane. Predict the strectures of {X), (V) =d

(2. (IIT 1996)

One mole of cach bromoderlvative (4) and NH; react o

give ane mole of an orgamic compound (8) (8) reacts with

CH; [0 give (C), Both (8) and (C) react with HNO, 1 give

compounds () and (£}, respectively (D) on oxidstion sed

sibsequent  decarbox

to give

ylatica  gives  2-methony-2-
methylpeopane. Give structures of (4) %o (£) with proper
Teasonieg. (Rearkes 1994)

An organic campound () of molecular formala Cy Hy when
treated with sodiven in ligead smmonis folkrwed by resction
with n-propy] sedide yickls (8), CyHy,. (4) gives & ketone
(©), CsH 0, when treated wisgh dilute H, 80, and HgSO,.
(B) on exidation with alkaline KMiO, gives two isomens
acids (D) and (£), CyH;0.. Give stractures of compods
(A) to {E) with proper ressosing, (Roarkoe 1994)
When gas {A) is passed trough dry KOH at Jow
temperature, & decp red coloured compound, () sed & gas
(€) are cbeaimed. The gas (4) on reaction with but-2-coe,
followed by treatment with Zo/H;0 yields acealdehyde.
Identify (4), (5) and (C). /
Whes r.-betancd and #-butanol are separately treated with 3
MMWOIM s mmm
colour and 4 teown is N

of the two aicohols gives te above reaction and what is the
brown precipitate” (T 19%4)
0037gofmdwholmﬂ.mwloCH,Mg!mddn
gas cvolved measured 1.2 cm’ at STP. What is the molar
mass of RON? On debydration, ROH gives as alkene which
e ozonolysis gives seesane as one of the products. ROH on
mwygimnuidmmnmgthmmu
of carbee atoms. Give structures of ROH and the acid with
proper reasoning. (Roorkee 19%4)
Hydrocsrbon (X), CyH;; on reaction with boron hydnde
followed by tremtmest with CH,COOH yields (4). On
reductive czonolysis (4) yields & mixture of two aldehydes,
() and (C). O these, only (F) ¢an undergo Caanizzan's
reaction. (A) exists in two Ml.mm. (A4-1) and
{A-2), of which (4-2) is more m’e Give sm:m:u of (XY,
{A (A-1) and (4-2) prOpET FEASONING.

). {8).(C), .

150

151.

152,
153,

155,

156,

y w(ntcmm;m.mm‘m
::“llmbeoblaindmll;halkyi 1Fie
wmmw-ﬁ*.ww
mmummu;mucq
and also grve equations for the reactions. ('ﬂm
An O.C (A) rescrs with Hy up’wm-dl(‘)-m:n‘%
Onm.aymorm.mduygsw;c,u.o 3
C,H,O,mbtmimmd(mdymn
formed. Wit are (4) w (£)?

Cycloburyl bromide on

ether forms an crgasomesallic
reacts with cthanal 1o give an alcobol (F) afeer muld

acidificanoa. Prolonged trestment of alcobol (5) with an
equivalest  amount  of HBr gves |-broox-l-
mw(o.wmummnmu
explain how (£} is obained from (4)7 (11T 2001)
thiad-of'-an’q-hcyﬁr
My&&bp;mvﬁmm

1

|
(DCH,(}I,{ltal,

Br
(n)CH,GI,?]CH.CH)

Br
(mm,m,m,tl.'lﬂl,

Br
(iv) CH;C“;C":Q":?"J
Br
(V) CHy CH,y Br
(8) An organic compound CiHy om ezewolyss gives
pentane-1.5-Gal. [dentify wod cvevernt “C.H," into
cyclopentans-1,2-diol. o

(B) A small amomst of Nal catalyses the bydrolysis of 2C1.
AMW(M“Q&.)M
zﬂym_nanlyﬁ:mu)t&ll&-
mmwmmmkmm.m
(B) which on resction with sibver hydvoxide forms s
alcobol (£), C5H,y0. Alcohol (0) on oxidation gives »
pm-e(bubdnedl}nw)ndghthem
involved.
O.Mgof.ht_no-dem‘n‘wohbymu)vh
mmmov.zuam. {4) oo reaction wath
aquecnss NaOH gives (8). (5) when pasied over abumina ut
2”’Cmummmmnd(0‘ikn3mip'v-
_ab)towbououm‘wmunmun.mu
1semex of {4). When (D) i treated with cone 1,580, and
the product 1 dilwied with water and dstlled, (£) i
Mummq.umc)uuapmmm
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157,

154,

159,

181,

162

163

164,

Compound (5) (CsH.0) does not react appeecisbly with
Lecas reagent & room temperature but gives & procipitne
with ammoniacol silver nitrate. With excess of MeMglir,
0A2 g of {x) gives 224 il CH, wt STP, Trautment of (1)
with H; mn presenco of P eatalyst followed by borling wik
excess HI gives p-pestanc, Suggod stracture & (x) nnd
write eqaations invalved, (1T 1992)
0.535 g ethamal ond mcenldetyde misture when hestod with
Fehlisg soknon gave 1.2 g of & red preciprsie. Whet &= i
perceniage of accteldehiyde m the muure?
(Atomic mass of Cu = 61.4)
An organic compound (4) reacts with ethan! 1 give |F)
and (C), On acxd bydrolysis (£) yields (8 and (D),
O_uld.km of () gives (5). (8) is an peid and foms a sall
w!th CatOH)y which on dry distdlanes gives (£). C,H,O,
Give stnuctures of (4) Lo (£) with peoper resnnny
(Rearkor 2000)
Compound (A} gives postive Lucas sest in $ minutes. Whes
6.0 g of (4) & eremed with sodium mewl, 1120 ml, of
hydrogen is evolved at STP. Assuming (4) W costain ene
atom of oxygen per mobecwle, write structure Sormala ol {4),
Compound (A} when weated with Pliey gives (4) which
when treated with Benzenc in presesce of anhydrous
alummium chloride gives {£). What are (F) and (C)?
| Roorkee | 999)
When 0.0088 g of compound {A4) was dissalved in 0.50 g of
camphor, the metting point of cunphor wis lowered by 8°C.
Azalysi of (A} gave 6K.15% Cand 15.16% H. Compoend
(4) showed the folkwing reactyons :
(1) b reacted with acetyl chloride and evolvad hydrogen
with sodium.
(i) When reacted with HCI + ZaCl;, & desss oily layer
sepazated out immediately. s
Compound (A) was passed over Al Oy ot to pve
compound (). (8) o aeonolyss followed by hydrolyss
gave two neatral compounds (C) and (D), which gave
positive st wiib carbomy] reageass but cely (C) gave o
positive 163t with Fehling solution and resinous sskstance
with NaOH. Identify {4), (5), (€) aad (D) with peoper
reasoning. K ¢ for campbor = 40 X mol™ kg,
. (Reerkec 1991)
Compoand (X) with maleculss formula CoHyy O foems a
sermicarbazone and gives negative Tollens and iodoform
tests. Upon reducsion i gives n-propyl benzene. Deduce the
strucrere of X,
An aptically sctive alcohol (A) (C¢HyyO)absorhs two mole
of hydrogen per mole of (4) upun catalyne tiea
and gives a product () The compound {H) is resistas (0

onidatiem by Cr0: and does not show any optical activity.
Deduce the structares of (A )and (8. (T 1996)
Give the aldol produces and the corresposding alkenes (ag.
NaOH or KOM used, 100°C) from :

(1) 2.5-hexanedione

(1i) 2,4-pesancdione

188,

166,

167,

168,

169.

170,

171

17

173

o
LI

Nunerioal Chomiatry
A mumti hetone (V) B e MOV 000,00, ) 4
vigomus axidetion, W gives (0 0 Ranle mid (Cy 08,0,
wivich ctnsily givew wn anbipdeide an being. The ketige Y
gives 40 (Mt ) 0 v acd beetmy wirh
Dirvewine ad NoE /) oo docmbony lstbon with sedu i
wives Voanethy! anbwole, Delerm (A, (Y} wd (2)
Complete the Gllowing

E(C 105 12 Fr OHLCNL000

Coon

@uxm

A compound 100, (CgHE O upun irestment with alkaliee
sobution of iodine gives & yellow precpiate. The fillnse on
aciditicabon gives » whate solid (XL (€, 11,80 ), Write the
stractures af (D) (&) und explain the formaton of (£),

1 KM )
n

(IFT 1994
AR, gy SO ey Ry WS 14
e i Ag I )

|w e sbove reactions scheme (A ) und (L) are ivomen (8)
s & foermula of C M o which cae slen Be odaiined froes the
preduct of tae reections of CHyCH; Mighte and (CH, )00
Giive strucares of {A4), (J) and (O) (Roorkee 2008)
A ocompoand (4) CyHipOy yields on acciylstion (8) of
Farmula C ;H, O, . How many hydroxy| groups are peesent
i compound 1 Also write structures of (A4 ) and (5).
Compounds (4) and (#) on reacton in cther modnm and
subsequent azidi ficatyom and oxidation grve 2.5-dimethyl-3-
Bexanone. What are {4 ) and (8)7 {Roorkee 1998)
The compound CyH;Cly; {4) on bydrolysis gives »
compousd C.H, O, (8) The componed (8) reascts with
hydroxylamine and gives 4 negative test wieh Tolleas
reageat. What are (A} and {F)7 Support your ssswer with
proper reasoning and give the equations of resctons.
(Roorkee 1985)
An acid (4} containg cambon = 40.7%; hydrogen = 5. 1% and
its silver salt comtains 65,196 silver. The ethylester of (4) bas
V.D. of 87 (H; = 1) What structure (4) may have? How
would you distinguish between isomers?
Compownd (4) CyHz Oy bas the following propertics. What
is this?
() 1t rmaces with sodium bicarbonate 1o liberme CO;.
£if) On fusion with alkaki gives propaze. .
(011) With Ca(OH); it gives CyH,,0,Co which ca heatrg
decomeposes 1o di-isopropy] ketone.
A Grignard reagent (A) and & baloalkene {8) react wopethe
v give (O Compaund (€} es heating with KOH yields 3
miature of two gecenetrical samers, (D) and (£), of which
(0) predominmies. (O and (£) have the sarve moleculdt
formule end (€) gives 1-bromo-3-phenyl propsne oF
reaction with HBr i the peessnce of & peroxide. Give
Arstures of (), (8) wed (C) s configuratsons of (D)
(E) with reasoes. (Reerkes 2001}
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175

176

177

174

17,

181,

182

An acidie w‘:w“ (A), C;H.O_\ lomes ey OVIial l‘.\’i"
eo strong heatieg yiclding (8), C,H,0, which reacts
readily with KMd)q._(h forens o dm(?-nv: (€ with
SOCL,, which on reaction with (CH, ), NH gives (D), The
compowd {4) ve oxidation with dilute chroméc acid gives
an wsstable compound (£ which decachoxylaes readily o
give (P C,H,O. The compound (¥) gives a hydrocarbon
(G) on weatment with salgamesed Zn and HCL Give
structures of () 00 (G) with proper ressoning.

: (Roorkee 1995)
An cegmnic compound (4} CiHeO adds Bry w0 give
Q,H.mp_ll does not react with Tollens reagene but exvers
o reactivn with phenyl hydrazine. Ozonolysis of (4) gves
acetaldehyde aed C, H O, which readily loses €O to foem
acetaldehyde.
A compound has two isomers (A) and (B) of formuda
C,H“,O. 1soore (A) on mnng with NaOH{ag.) gives
1 2-dienethyipropan. Lol and 2,2-dmethylpropanoie acid
salt. The womer (81 on treating with NaOHlag ) gives
L hydroxy, 2-propyiheptanal. What are (4) and (8)7
An organic acid (A). CyH, 0, reacts with Bry in the
presence of phosphorus to gave (5). Compound (5) contaims
an  asymmetric carbon  wtom syl () on
dehydrobromination.  Compound (C) does not show
geometric womenism sed oo decarboaylaton gives an
alkene (£) which on ezxonolysis gives (&) and (),
Compound (£) gives a pesitive Schiff's tost dut (F) doss
not. Give structures of (4) 1 (¥) with reasons.

(Reerkes 1997)

An oeganic compound (4) CH,Cly yickds (5) with
KOH(ag.). (B) on treating with NH, grves (C) which oa
beating gives (D). On bewmg (D) with 2,0,
2-methylpeopanniteile is formed. What are (4), (8, (Cyand
oy
Two isomers (4) aed () have formubs C,H0,.(8) grves
effervescenses with NaHCO, whike (4) does st do 0. (8)
gives out Hy when treated with mewalfic Zn but (4) has no

yickls () aed (D) Cpmwm‘ (C) when
trested with dil. H; SO, gives (£) which reduces Tollens

form iodoform with 1 and
alkali, Identify (4) to (€], _
An organic compousd (4), CyH 30, on treament with
concentrated H’w. gives 0y, “30“ 8. Cmm
(ﬂwbmuadbypmm\mmofpmm_l-l over
Meoppaunox.(:omound(d)mhﬂﬂlcm(o.
c.,u,.mo. of () 10 (C) with proper resscaing.

T w©

e a4 (Roerkee 199%)

-1
An ester has molar meass l02.¢mnl . On aqueous
is it produoes 3 monobasic scid and wa aicohol. If
m:‘dﬂnuupoﬁud completely nevrrlizes 25 mL
of 0.1 N NaDH, find out the m:n formulme o:;::c
produced 1lcobo acid and the esier with proper reason
" (Roorkee 1990)

183,

184,

186,

187.

733

A bquid (X) having maolecular formuls C H0,
hydrol wifh water in presence of % acwd o give 4
ayxtgi':wid(n sad an akootod (Z2), Oadation of {2) with
chromec zcid gives (¥). What are (X), (¥) and flh?i -
An ocgasac compound (4) om treatment with ethy .
gives i carbaxylic seid (8) and coenpound (C) H)\i’objm
of (©) under acdic conditions gives (8 and (D). Oradation
of (D) with KM=0, also grves (8). (81 on heating with
CalOH); gives (£) (Molecular formla CyHOh. (£) does
mot give Tollens test and does not reduce Fehling sobation
bt forms 2,4-dinitrophenyhydrazons. 1dentify (4) to (E),

(1T 1992)
Twow:leol’mm“)amcnndmsdmmmco(
sodium ethaxide % give a f-keto ester () and ethaool, On
heating in an acidic solution (8) gives e@nol and a [S-keto
scid (C). On decarbaxylation () gives Spoum
Identify {A), (B) and (C) with proper reasoning and give
reactions. (Roarkee 1992)
Compound {4) (CiHa03) on reduction with LaAlH,
yieldied tw compound (8) and {(O). The coenpound (8) on
oxidatom gave (D) wiick on reatment with alkak (agueous)
and subsequent heating furntshed (£). The lster on catalytic
hydrogesation gave (C). The compound () wis oxidized
further 10 give (F) which was found to be monobusic sckd
(mowt &0.0}, Dedoce structures of {A)ta (). (ITT 1990)
Compound (4) CsHg0; Iibersted CO; on reaction with
sditm bicarbonate, It exists in two forms neither of which
is optically sctive. It yielded componnd (8), CyH ;O3 on
hydrogenation. Compouzd (J) can be separsted nto
enantiomorphs. Write structures of (A) and (8)
The sodium salt of a carboxylic acid, (4) was peoduced by
passing a zas (8) into aqueous solution of cawstic alxaki at an
clevared temgeratuee and peessure. (4) co heabing
presence of sodium ydroxsde followed by treatmens with
sulphuric acid gave & dikasic acid (C). A sample of 0.4 g of
(€) on combusticn gave 0.0 g of HyOand 0.39 g of CO,
The silver salt of the a6, weighing 1.0 g, on ignition
yeelded 0.71 g of Ag as residue. Edentify (A), (4) 2d (O],

(1T 1990)
Az organic coepornd (4), CsHyOy on beating with soda
limse gives (), whoch reacts with HCl 10 give (C), The
compound {C) reacts with thicey! chloride to produce (D)
which oa reactica with KCN gives compound (£). ATkaline
hydrolysis of {£) gives a salt () which oa heating with soda
fime peoduces a-batane. Caceful oxidaticn of (4) with
dichromate gives acetx acsd and madomic acid Give
stractures of {4) 1o LX) with proper igssoning.

(Roorkee 1999)
Aspartame, an antificial swestenes, & & peptide and bas the
following structure :
fﬂ)c.“,

"x?‘-CON’H» CH-COOCH,
CH, .COOM
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] ummua.wm
(1) Write the rwitterionic stracture.
(i) Wnumamolh-'mus‘aohhdﬁun

the hydredysss of aspartame.
() Mdhmuﬁou&hmwc’f
(11T 2001)
191, Froen esalysis and moler mass the molecalar

formala of (4) is C; HyNO. The compound gave following
TEACHions

(1) mﬁmmnmmmmm-ubmyuc
acid (C)

(2) Amine (£) reacts with benzene sulpbomyl chloride snd
m.m-m&umhm.‘m
hydroxide solution.

(3) Acid (C) on reaction with Tollens reagent gives 2 silver
mirror, what ace (4), (8) and (CY? Explain the reacticns.

9 Ahmwlﬁb.nnmmmdmnmnlwﬂing
pwbnmldwnhaiu,-hhobkxm..ko.m:
s.pbo(hatumimhedhmﬂclmd
treated with NaNO; solution st (°C liberased a colourtess;
odourless gas whose volume correspoad 1o 112 mi. at STP.
mumurumw-mmmm
soluticn was distilled 10 give an orgasic bigusd which 44 not
coatain mitrogen and which co warming with alkals and
iodine gave yellow precipisic. Idexsify the orignal
substasce. Assame it contains ooe N-atom per molecule,

(IFT 1993)

193, An orgaese compound (4) containing C, H, N sed O, on
analysis gives 49.32% C, 9.59% H azd 19.18% N (4) on
boiling with NwOH gives off NH, and a salt which on
acidification geves & monobasic nitugen free acid (F), The
silver salt of (£) contains 59.67% silver. Doduce structures

of (4) mnd (), (1T 1943)

194. Compound *2” coatainiag chlorme, on treameent with NH,
givesasolid ' ¥ which is free from chlorine. (¥) snalysed as

C=49.31%, H=9.59% and N = 19.1 8% and reacts with Bry

and cwsstic soda w give a basic composnd (), () reaces

with HNO; 1o give ethanol. Sugget structures for (X), (1)

and (Z), (TIT1992)
195. Write the structure of 2lanine at pH = 2 and pH =~ 10
(I 20003

196. Compound (4). CyH,,NO is not soluble i cold dilute
alkalive or acidic solutions, When (4) is refluxed (s NeOH
soluticn, 3 gas (8) is evolved and a sall (C) s formed. Acetyl
chionide reaces with (8) 1o give (D), CuHNO. (8) rexcts
with HNO; 10 give a yellow od (£). Give structeres of (A) 1o
(E) wih reason. " (Roorkes 2000)

197, An orgamic compound C, H,NO;, on slow distilation loses
witer and gives (8) which on fusther distullatica with P,0,
M(Q.(ouhmﬁvu(o)whkhaum
with P+ Cly followed with hydrolysis forms glycollic acid
What are (4), (8), (C) and (D)7

198, As ester 4 (C H,0,; ), on restiment with excess methyl
magnesivm chicoride followed by acidification, gives s

an
sloool & us the wile eganic product, Alcohal 21, o
cidation with NAOC fulkwad by acidificueion,
aoztic acsd Deduce the siructures of' A aed I, Show the
resctions invalved. 1y 1oy

199, Ammormmumyanamm-mmm
on hesting produces annther munobasic sold o) wr
cquivalent mass M and s unkydrids (), The mcide and
wnhydrides remain in oqulibiuim, The anhydride (1
comains two sdeatical Ouoroalky! groups. The weld (0)
comains a tnfluorcenethy| group and hes an equivalent mas
of 124
Gilve structures of (A) so (D) with praper ressoning (Atomic
s of Mhaoeine = 19). (Rearkee | o9m)

W0, Twe omens compounds (4) and (K) have C N
molocular formule. Both on separaloly treating with FING,
bose their N, peodecing two isomenic alcobobs (C) and ()
respoctively of moleculer farmulu O H, 0 () rescts with
Lucws reagest immeditedy and residls oxidatson. () does
not resct with Lucas reagent in cold bt can be enily
oxidized Complete methyletion of cither (A) or (B) is made
whach on decomposition does not produce betene-1.

201, Anorganic compoand (4) C;HyNO, gave on Mydrolysis as
wlcobol (£) of molar mass 46 g mol ™’ and s acid, On
reduction # gave the same alcobol! (8) and NH, gas. What s
Ay

202, (a) Carry cut the following tsesformation s noe moee thas

three steps,
CH, —CH; —C=C~H —

CH.—CH,—O{,—Z—Oh GITI’”

(b} Discuss the hybridisation of carbon sloms in sllene

(CyHy yand show the n-oehital overtaps. (11T 1999)

(€] Explain why o-hydroxy benzaldehyde s & liquid =

room \emperatire while p-ydroxy beazaldebyde & 2

high melting solid. (TIT 1999)

203, 1dentify (1), () and (2) in the Following synthesc scheme

and wivie their strociures. Explain the formation of labelled

formaldehyde (H,CO) ns ome of the producss when

compound (2) is treated with HBr and subsequently
caomolysed. Mark the {C*) carbon im the sutise scheme.

BaC® Oy + Hy S0, s (X ){gas) (C* denctes ']

Gl;—Cﬂ-& 10 Mg e
WX ot

_(},) u\lhv (Z)

(1T 2901)
204, Complete the reaction

(8) CHy=CHCHO =424, . o

(6) C M, CHw CHCHO A4, « g

205, (») When bromobesaene is monochloriasted, rwo |someric
compounds (A) sad (8) are obtained. Monobeominatica of
(A) gives soveral ssomwric products of formula Co H) C88
while monobromineskn of (8} yieks caly twe somers (C)
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and (D) Compeund () i idestical with one of the
compounds obtined from the beominasion of (4), however,
(0 s totally different from any of the issmene
obhndfmnhmmluio-du).ﬁinmd(lx
(#) and (m and als0 suggest strectures of four isomeric
nwbyummd products of (4). Support answer with
reasoning. (Reorkes 1992)
26 A phenolic compeund (4), C,H,0; o mild oxidaion gives
s highly wolatile ol (8), (4) forms (C) on reaction with
dimethyl sulpbote n alkali. Oxidatics of (C) with hot
KMo, gives (D) which thes reacts with beomine water 1
give (E) containieg about 72% brossine. Give structures of
(40 (£) wigh proper reasaning, (Reorkee 1997)
7. A bydrocarban (4) [C = 90,56%; vapour density 53] was
anmmmﬁumwumm
0.10 g of (8) rexquired 24. 1mL of 0.05 ¥ NaOH for consplese
peutralizaton, When (#) was heated smoagly with soda
lime, it gave benzene. Nitration of (8) gave 2 single moao
nitro derivative, ideatify (4) and (B) with proper reasoaing
nd also give their stnuctures. (Roorkee 1991)
108, There are three isomeric compounds (43, (5) snd (C) having
moleculsr formsls CoH, Oy,
(i) When bessed with soda lime (4) gives C, H, , while ()
sad (C) gives wluene,
(1) (4) & oevtral compound while (8) and (C) are
manobass: acsd.

(iii) (#) on chlornation i ssslight gave » compound
contining 3 chlorine mom per molecule which is easily
hydroltysed to a dibwsic acid (D). (D) with soda lme
gave bexzone. The photo chlorination of (C) gave »
product which contias two Cl-stoms per molecule and
is strong acid. Identsfy (4), (5), (O} sad (D).

9. Canlytc deiydrogenation of methykyclobexane, obtamed
mwmhungimnﬁqidu@uhonwm
mw.ﬂd)wxynh-mmolm
isomers () and (8), CyH;50,CL The major isomer (4)
reacts with ammonia 10 Sorm (C), which cn oxidation with
pmaﬂcgivum«md(m.mmm
(D) gives a well known swetening agent (£) The minor
mmmm-ﬁmum-w@
Mumwiﬁ)&ﬂldmp:u—wm
(G, Identify (A) w (G) with proper seasoni N

210. An alkene (4) (Cj¢Hy) on ceonolysis gives caly ons

product ,wmmmm
W:’)' (c,u':g)_ beszoate. Compound (B) rescts

nfoematicon wmm_nbemos_«lh

Muymnmmumwhm

which oa catalytic hydrogesation (Hy/Pd-C) gves 2

racemic sooure. (IFT 2091)

L (a) mwmmanmml
(%) Idemtify dhe products in each case.

735
)
w el W, product (A)
Al
(i cu,-o\-/cu, —“‘-’!ﬁ'—"‘-. Product (8)
o
CHj
i we (omly meono substinion)

= CH,

(i) .%.m-:

212. Compound (4) Raving emyrirical m&’h is
chlomadinnl’ghlopeapul_mw)uu
Bydreldysis gives o cospound (C), (C) gives & pesitive et
with Tollens reagent snd with sodium acctaie and acetc
niydriap'wa-acldw)m“quivmmldli
Identify (4), (F), (C) mnd (D) and cxplein the reactons
mvolved. 7

213, (2) Aa organic compownd CyHjy 0v moocochlonmancn

gives & smgle mooochicnide. Wrate the structure of

) .

(h) Wrise the strestures of pussible major monosubstioaed
peodects formed when Br' atacks the following
modeculos. Justify your mmswer. (Roorkee 1999)

Ol A
OHO-OD): sy

1M Ax sromatic compowed (4), C;HNO;Cl; on redaction
with SWHC gives (8) which ca reaction with NaNO, HC1
gives (€). Compound (8) does mot form a dye with
P-oaphthol. Mowever, () gives red colowr with ceric
smonium arme eed 00 Oxidation gives as acid () of
equiviient mass 191, Decarbeyiation of (D) gives (£)
which fores a single mononire desivative () oa pitrstion.
Give structure of (4) to (F) with peoper reasoaing.
(Roorkee 1995)
218 Composnd (A) C;HO s insoluble in aqueows sodium
bicarbonate but dissolves n squoous sodium bydeoxide and
gives & hamwctonistic calour with aquecus fermc ciloride.
Whes trested with bromine, (4) kms a compound (F)
CyH,08¢,.
(i) Grve sruceare formsulne of (4) and (8),
(i) What would be structure of (4) if it neither dissolves in
aqueous sodvem bydrossde nor gives a charscteristic
colour with FeC1,7? (Roorkee 1993)
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216 An organic composnd (A) gives positive Licbermann
reaction and on treatment with CHCY/KOH followed by
hydrotysis gives (8) and (C). Compound () gives colour
with Schiff"s reagent but st (C), whach is steam volatile.
(€} on trearment with LiAIH, gives (D), CyHgO; which on
ociclaion  gives  (E). Compound (£) reacts  with
(CH,C0); OV CHyCOOH m give 2 pan reliever (£ Give
soructures of (A) to (£) with proper reasoomg.

(Roorkee 1995)

217, An organic compound {4} of molar mass 1405 has 68.32%
Cand 6.4% H and 25.26% CI, Hydrolysss of (A) with dilute
acid gives compound (83 CyHy,y O Compound (5) cam be
oxidized under mild conditions 10 compound (), CyHgO.
Compound (O) forms a phenyd hydrazone (£} with
PhNHNH; and gives positve odoform test. Deduce the
structures of (4) to (1) with propes (easoning.

(Roorkee 19%9)

218, An orgamic compound {4), CgH 0y, in dry benzens i the

presence of anhydrous AICH, gives compound (8) The

compound {§) on treatrment with PCl,, followed by reaction

with H,/Pd(BaSO, ) gives compound (C), which oo

reaction with hydmzine gives a cyclised compound (D)

(CiaHygN; ). Idenaity (4), (8), (C) snd (D) Explum the

farmatioa of (D) from (). (10T 2000)

219, An acid (4}, C¢H;0,Br on beomanation in the peesence of

FeBry, gives two isamers, (8) and (C) of formula

CyH,0;Bry. Vigorous axidation of (4), () and (C) ;iws

scids (D), (£) and (F) respectively. (D), C;H.0,Br is the

stroegest acsd among 11 of its isoeners, whereas (£) und (F)

each has # molecular foemuta of CyH,0,Br. Give

strucnures of (4) o (F) with justification.  (Roorkee 2000)

220. Two different Grignard reageots, (X) and (¥) produce

C‘“]a‘)c(ml IXOH cn reaction with (P) wmd ()
respectively. Give structures of (X}, (¥), (7) and ().

(Roorkee 2000)

o of two sccemnc compounds (4) and (8) was
o :p':::‘w dissolving i chloroform folo'.ed by
extraction with aqueous KOH salution, Tee arganic layer
containing (4), when beated with alcoholic solutioa of XOH
peoduce {C) C7Hs N assocised with sepleasant odeur. The
alkaline agueoes layer on the other hand, wb?nhmdm
chloeoform and then acidified gave a mixture of two
somenc compounds (D) and (E) of modeculer formula
C1HyO;. Identify (A) o (E). mr 19”
222, (AN (C), (D). (£). (F)and (G) are amines, each of which
forms a hydrochloeide conciming 32 42% chloeine. (4), (8),
(C) and (D) evolve Ny on reaction with HNOy, but (£), (A1

and (G) do pot. Give structures of (A) %0 (G) with reasons.
{Roarkee 2001)

223. AnO.C.(4) CyH;NO; on reduction gives 8 solid (8). (31 on
diazotization gives () which os mreating with Cu , Cly/HCI
gives (D). (D) on oxidation by slkaline KMnO), grves (E)

which oa reduction by Ni-AMNaOH gives benzoes sced

224. An organic compound (4) CyHy s Ndissolves io &il. HCl and
releases N, with HNO, giving an optxcally ective akcobol

Numencal Chemistry
(B). (&) on oxidation gives Exarboxylic asid, whick oy
heating form anhydride. What are (4} and (8)?

. The percentage of carbon, hydrogen and o

disubstituted aromatie compound (4) is 7101, 6.67"‘-;
10.37 respectively. My molecube coatains 3 single mem of
nitrogen. Compound {A) evolves NH; wheo hemed wiy
NaOH to form salt (), from which an scid (C) & obtained
an acidification. If an electrophilic substitutica & carried op
(C), an entering elvctrophile can occupy either of fe twy
identical positions avaitabic in the ring. Acid (C) on depting
with PCly. gives (D) which reacts with (5} 10 give an
organic prodact (£). Give structures of (4) w0 (5] wih
proper reasonieg (Roorkee 19%6)
Compousd (4). Cyy Hy 2O pves off hydrogen co trestmen
with sodium mesal kad also decolourises Be; in OCl, o give
(B} CyoHy Ofiry. (A) on Treatment with [; in NaOH gives
indodorm and an acid (C) after acidification. Give stroctures
of (A) to (C) e alsa of all the geometncal and optica
momrs 0F (L) (Roorkes 1997T)
An organic compound containizg C, H and O exints m two
womeric fons (A) aad (8) 0108 g of an somer gives 0.3(d
£ 01 CO; amd 0.072 g of HyO (4) Is Insoluble i NaOH and
NaHCO,, while B is schuble i NaOH. (4) reacts with coee.
Hi w give (C) and (D} (C) can be separsted from (D) by
ethimolic AgNO, solution ssd (D) is soluble in NaOH. (5)
roacts readily with bromine wake o give compound (E) of
molkculse formula CQHQOBI‘). Identify {(4) 10 8.

T 199
Two momeric mosomitro derivatives (8) and (O) we
obtamed by the nitration of an organic compound (4),
C,H,O. Treatment of (4) with acetyd chlonde produces (_D)
which on reacsion with CrO;C1, gives (£) whosy axidatica
with seutral KMnQ, followed by acdification gives (F)
The compound (F) on beating gives phesol (4) =
weatment with alkaline C,H, S0, C1 produces (&) which o8
exidation with KMaO, gives (M) Hydrolysis of (H) als
gives (F). Give ssnsctures of {A) to (F) with peoper
feawcTang. (Roorkee 1996}

. An somatic bydrocarbon () C, H,, shows the followss

achons |

(i) It decolourises Hr, 1n OC1,

(i) Tt adds cee made of H;.

(it} Oxidation with hot KMnO, gives a dicarboxyhe 4
(B) CoHy(COOH); . (8) om beominatie shows eoy
une monobrumo substitution product. :

Deduce the stractare of (4) and repart its stercoisness i

ny.

A moao substitwed alkyl benzene (A) of the formei Cytlus

Mwox@hmn-ﬁmm“" Nume

ihe compound end write down its various mono substeiled

K

Compound A (CyHeO) on treatment with NH;OH n

gives (8) and (O) (8) and {C) rearrange to give lD)"‘fm

respectively. on trestment with acid. (8), (O, (2) wd o0

are all samers of molecular foemula (Cy HyNO).



Structure and Reactions Based Problems

w boiled with slcobolic KOH an oil (F) (C, H, N) separstes
out. (F) resces rapidly with CH,COCl 1o give back (0), On
the other hand, () on bolling with alkali followed by
acidification gives a white s0lid (G) (CyH, O, ). tdentify (4)
10(G). (1T 1999)

12, Two semeric forms of an organic compound (4),

Gy HyOCT readily decolourise tromine waler and give
same compound (8) on catalytic ydrogenation. Both the
isomenc forms on vigoross axdalion give {C) which on
weatment with soda lime gives 2-chlorocthoxybenzene,
However, (C) on westment with N¥Al alloy in alkaline
medium gives J-ethony benzo acid Only one of the
isomers of (4) give geometrical somers (D) wd (£)
Identify (4) 0o (E) with proper reasoning.  (Roorkee 1997)
As crganoe compound (A} of molar mass 135 on boiling
with NaOH evolves 2 gas which gives whate dense fames on
bringing a rod dipped in HCT near it. The alkaline solution
thus, obtaimed on acadification gives the precipitate of a
compound (F) having molar mass 136, Treasment of (4)
with HNO; also yxlds (#), whereas its treatment with
Bry/KOH gives (C). Compound {C) reacts with cold HNO,
1o give (D), which gives red colour with ceric ammonium
nitrase. On the other band (£) an isomer of (4) on baoiling
with dil HCI gives an acid (F), having molar mass 136. On
oxidation follawed by heating. (F) gives an ankydrids (G)
mmwiﬁbminrnmo‘g\fkum
anthraquisone. Give structures of {(4) 10 { proger
reascoing. (Roorkee 1999)
Two isomeni¢ compound (4) and (8) have the sae formula
Cyy Hyy OC1. Both sre smsaturated, yield the same compound
(C) oo catalyvic Bydrogenation aed produce MJ-
ethaxybenzoic acid om vigorous axdation. (4) exiss in

ical isceners, (D) and (£) but not (). Give
structures of (A) 1 (£) with proper reasoning.

(Roerkee 1994)

An organic compound (), Cy Hyz O was subjected 1o a series
of tests in the lsbaratory. 1t wis formd that this compound |
0] mumormm
(i) Evolves hydregen wil m.
(i) Reacts with I and NaOH to produce  pale yellow solid

(iv) Does mot react with Br, CCl,.
(v)MuMMmrD.bprwM(n
QmozwwendmthMM
of benzene and carbonyl chloride followed by
(vi)l.m’;iw nctivity as amyhofm of
m(ommmmm'ﬂn
(vii)Reacts with Lucas reagent |n about 5 min.
Gwmofﬂ)w(()wimmnmndan
Fischer projections for (4). Give resctions for the sieps
wherever possible. Mnl’m
uupkmudulaﬂ‘.mmmww
sulphuric containing mercuric sulphate gives a
w“u-uhmmumm;m
of bergene with &= acsd chloride in the peesence of

M.

242

7

mmu-m. The compound (F), when
m-nmaunmmm(ou.m
mmcmumfyw'.‘g.).‘a;;«mm
! 2 Bow
justification. Show (8) - i
sobution of 2 nitrogen and chlorine containeng
. W-I(A)uxidicmmm(l)wm
compound (8) mn
W.Nmm.uwﬂ(ﬂ)@ww
c.mso,ammpmummnmuu
m(acuu,,no,s.mmoru)-d(n.
(Roorkee 2000)
An aldehyde (4) (C H,0) which does not endergo self
lldolw,:n: and two mole of (4)
umﬂyi&wd(m.mnﬂc&mn‘:m
analic acid, [dentify the compounds
= * (lﬂ'm
An organic compound (4), CyyHxO oo czonolyws gives
(8), CoH:O and (C), CyHgO, Cammd (_’) gives
mmmwmm,ouwtmmmm,
in dey ether to give (£) which co hydrolysis pves (F),
CyHy N ad acetic sid. (F) on treatment with HNO,
Hb-edbyuidnﬁu;ivu#ﬁ:sd&nwnﬂ(p)
on mild exidation gives () which gives effervescence with
NaHCOs. (G) oo wemmest with HI  produces
sc acid and CH, 1. Give structures of (4) 0
(G7) with proper reasoning. (Roorkes 199%)
An aromatic compound (4), CyHyBr roacts with
H, C(COOC; Hy )y i the presence of C; HyONa to give (B).
Compousd (8) on reflaving with dilute H,SO, gives (C)
which on vigorous exidation gives (D). The compound (D)
15 & dibasic acid bt on deating does not give an anhydnide. I
forms & mononio denvanive (£), w which all the
webstituents are @ oquidistant from one snother. Give
stractures of (4) 30 (£) with proper ressoning.
(Roorkee 199%)
A colouriess substance (4) is sparingly soluble in water and
gives (§) on beating with mineral acids. Compound (5} on
reaction with CHOly and alcoholss potash produces an
obeocious smell of carbvylamine 3¢ 1o the formatios of (C).
Compound {4) oo reaction with chlorosulphonic acid gives
() whick on wreatesent with smmoada gives (£). Compound
(E} o acid hydrolysis gives 2 well known
drug. Give structares of (4) 10 (E) with proper reasoning.
(Rosrkee 1998)
An ceganke acid (4) o besting with ALPO, a1 700°C forms
(B). Compound (8) alse resces with (4) W give (C).
Coapound (C) on resction with 1,3, 5-trimethyt bemzene in
peesence of AXC1; gives a ketone () and CH,COOH. (D)
on tesment with Na(HgVHC! gives an  sromatic
hydrocarbom (£
Give structures of (4) %0 (£) with peoper ressoning,

(Roorkee 199%)

The



4. Fmimkmdhwmucwu)m
!DMMM&MC.H.O;WW&
identification. Based on the following observations, give
Mrucoeres of B¢ compounds
() Both (4) and (8) form a silver mirror with Tollens

reagent; slso, (8) gives & positive test with FeCl,
salution
(5) (©) gives positive iodofoem test.
(ﬁ)@ismﬂlhuﬁmﬂhmw,m
(1v) (&) om acud hydeolysis gives 1 4-diliydroxybenzene.
(1T 2002)

244. Composnd (4) of molecular formaia C,H,0,C1 exivts in

ket form amd 3 ;

*Q-O-0O+O

246. Convert the following :
(8) 2.chlorebutanaic acid into 3-chlorcbutsnoic acid
(b) (CH, )y CH1o (CHy ); CD (im two steps)

o Y™
3

(d) Isobutylens o 2,2 4-wrimscthyl pentane
(€) Comvert RCH=CH; to RCH,CH,CHO
() Acesone into ketene
(8) Acesic neid into ketene
247, Give the prodects formed in the followag reactions |
(2) 1,1,2-cyclohexans wricarbaxylic scid ——+
(®) Phathalic acid * NH, —s D 0y §
(€) By C—CHCH, 0N %, 4
. m' N 2
I
(d) m,m,rlaai.cu,cn, OH —==, 4

CH,
(e) n,o—oc_tg_cu, =__ iy

MM
248, Suggest how following wansformations will be broughy i
(may require more than one step)

(I)—'Cb
0, CO0E: O,
Do
CH,08
Br
o L= % Q.
H HC HC
we  4-methoxypbenad  from

49, How would wyou synthesse
tecenobenzine in not more than Sve seps? State clearty the
reagents wed I each wep myd show Be structures of the

mtermediate compounds in your syrthetic schame. (T 2001)
Br

9. (A) = (8) -Ef;-—(Jz»—’-di,ﬁQm

- (n -~
Gwmofu).(nm(nd(aihh
xhucofmnitul!mgb.c.d,c-df-&,f
m,com.mnq,m,so..m. HNO, M, 50, , Bry/Fe

o :S:M(:lm (Roorkee 2001)
i 5 1 salution of p-ydeoxy benzoic acid and p-amize
mmmmww-ummw
them. Also write the confirmascey tests of functional groups.
2152, Give reasons : .
H
Hr

» 6 CHy 20N e sohaion

mm.O.{I’ CHOMe)
3
¥
® ):E’ ) et
ON
3
F

(i) ) | b i mot Ebersind

HyC
NO;



s foemed bas oot

(1T 2005)

C(h-dm)———ootwodvepmhct)
Find A, B, Cand D. Also write equations A to S and A 10 C
(TI'T 2005)
14, llp..,szu,x..whnu,is&e“wofﬁb
conforeser and x, is the mole fraction of that conformer.
(a) Write smable comformer for 2—CH;~CH,—Z =
Newman's projecson. If 1 e = 10D ad mole
md-ﬁm-&ﬂ.ﬂuo_a.my

(b) Write most stable meso conformer of |
CHDY

I£G)Y = CH, about C; —C's rotation and (i) ¥'= OH sbout
€, —C; rotasion. (1T 200%)

258, wumumm«mmonp."-d
" with respect 10 s-orbimls?

256. Write various canomical forms of CHy=CH-—CHO and
predict their ander of stabilsty. )

257 wmmmu«uamm
with explaasticns p

(CH, ), C*, CH, (O, and O,

258, Whth“hnimﬂh?

259, WUB-MM.MMMI
m-mwhwm )

260, AMhough pbencxide ioa has more nussber of canonical
muwmnmmmnm
than phesel,

261, wmmhmwuu#
uwwdo-mwm

262, Thers are two —NH; groups i scmicarbazsde. Haowever,
only ane NH; gp directly atiached 00 gp is ot
involved ke the formaticn of semicarbaones. Why?

263 A (etrapeptide Bas — COOH growp ce almine This

produces glycine (Gly), Valime (Val), Pheny! Alanine (Pbe)
and Alanine (Als), on complete bydrolysis For this
tetrapeptide, the number of possible sequences (primary
structures) with —NH; group attached 10 a chiral center is |

HEE (Advasced) 1 2013}
264. The sotal number of loae-pairs of eloctroms i melamise is :
WEE (Advanced) 1 2013

265, The total suesber of carboxylic acid groups in the product P

L3 (JEE (Advanced) 1 2013]

O
ﬂ HF'.A »
(ML
266, EDTA" is ethylensdiaminetotrascetsts jon. The 1ol
number of N—Co—O bond magles in [Co(EDTA))-
complex iom is ! JEE (Advanced) 1 2013]
267, The total number(s) of stable conformens with non-zeto
MWN“MW“‘_
Cl
Br——4—=CH,
Be—1—Cl
CH,

JEE (Advanced)
268, Consider all possible isomeric  ketones, M":h“l
independently reacted with NaBH, .
269, The total number of distinct m'm""“"l"‘."
“Mwmwm,‘“m" e
hondis: HEE (Advanced) 12014)



279, The total number of siereolsomers that cam exist for Af is -
H CH,

HyC

Numerical Chemistry

271, The number of resosance structures for Nis

—_—N

172, The mamber of hydroxyl group(s) in Qs ©

H* P spacoes bt KM, (excesi)
teal eT —~e
1

273 Amoog the following the” numsber of resction(s) that
produce(s) benzaldehyds i |

o O ©0, HCI
Asbydrons AN CUCT
a O’ H wo
00 C

0
o galt
Pa-faso,




Structure and Reactions Based Probloms

™

B T Sl |

L Chirsl :  An object which is non-supenesgosable ca its
mirror Evage is s23d to be chinl, ez,
Serew, scissor, spool of teead, glove, shoe, sock, helix,
nwkhcllx.uwsmmrmn.uumml.
Achiral © An object which |s superimposable on their
gﬂwl:qm:g..unptylpooloruudwmulm
inchoded in chiral examples.
(@) 2,3-Dihydroxybutane .

This name i wrong. It should be bosas-2, 3-2lol

€3 CHOH- CHOM-CH,
where * showy asymeetne carbon stoms, thus compound bes

e

optical isomsery
?‘ly (I’H- CH,
|
H0-('.‘-—H HD—?‘—H HelC-OH
HO—C—H HeuC—OH NO-—(IT—K
| |
éﬂ. CH, CHy
Mna by e Laeve form Onsere Soom
Acre

() 3-Phenyl-2-propenoic scid has two geometrical isoesers.
CeHy —(|-'-H CiHy —f—ﬂ
HOOC—C—H H—C—CO0M

Co-hn Tiwns- fonn

3, (a) When the molecule cannot be divided into two egaal
m“..h”mwlihlm“
asymmnetic carbon stoms, theo
No. of optically active isomers, a = 2°
Namber of mese forms, m=0
Total no. of racemic foems, r= a2
Total no. of optical isomers = a+m

-~ CH, -CHOH CHOH. COOH
.w"’mmm‘-‘-"= 2
a=2'=4

me0

r=0
Total optical momers « 4+0=4

(5) When the molecule can be divided into two equal kalves
(i.e., has symmnetry) sumber of asymmetric carbon atoms s
oven, then

Number of optically active isomers, a = - Fy

Number of meso forms, m= 247~

Number of raceric forms, r = a'3

Total number of optical isomens = g 4 m

eg, COOH.CHOH: CHOM COOH
* repecsents asymmetric carbon stoms, Le, n =2

.‘zl-l .2
ma2t =l

rwl
Total optical lsomers =2+ | =3
4. Addition of Br; is anti addition.
Br

|
CHy—C—H g, CH»—f—“
G‘)—M‘l c", —'C—"

Br
The stereoisomers are rcemic products (d, /)

0 i

Br—C—H H—‘f—‘*

+

n—cl:—a. Dr—?—"

C"’ c“.,
‘T ‘Te'd
A H,C Xu y HyCon -H
H.C,”~ "COOH HO  CH,
=) 2 Phere! priperes Kl () 2-Batanl

[ ]
H H
H,C /Z><cqn, H,C 0><€:Hs
u,r:“)g i, H H Q}g/cu H
" o l*)‘ ('-l o (’t‘
6. nbutane is CH, -CH, -CH; .CH,, The smggered form of

butase is
Me

" Me

H H

H
The relative Jower stability of staggered form of a-butsne
uumaww'mmumgnm‘.‘
7. (a) L4{-) glucese is an enantiomes, i e, mirror Image of
D4+) glucose. Also, D-form has hydroxyl group next

50 bottom Garbom atom 10 the left
H OH i .
HO—+—H ! “g _2',..
H—0H | HO b H
H————0H | HO S}
CH,OH : HOH,C

(b) L4-) glucose i.| reducing egent and reduces Tollen's
reagest 1o metallic silver, ¥ self being oxidised
gheconic acid. o e
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o COOH
HO——1 Ho+—H
e ——0H Tollen's H
HO———H g’ HO——n '2A6
HO ——— HO———H
CH,0H CH,0H

8. In (5) both the rings are present in eceal form and thus, it
will moe hydrodyse m solution and thus, will oot redoce
Tollen's reagent. In (4) one ring is presest & hemiscetal
rmnndm.lwlllhy&olyudwﬂlﬂwpodﬁwll

with Tollen's reagent,
CH, '
s, H——on ! ao:%u HO ———H
HO—+—H ; H OH HO H
CH) | a‘l, G'.
m ' un m

(1) 20d (I11) are enantiomery,
(T) and (I1); (11) and (TIT) are diastoreceners.

10. &H»—-i—t—qu, R Icuimc.n,
OH OH

mmwmmmmw

carbon with syrmenstry in molecule
Thas, a=2"' a2z
me2V =ty

+ No of sterecésomens = 2 ¢ | =3,

11, The C- bond is beokens and reformed to give racemic
mixture of 2-iodobutane snd thus remains optically inactive.
The presence of I~ provides opportunities for the resaking
of the C-1 bond.

Cﬂ, a") Qi;

Wl
H—C—] —* . H—C—1 % [—C—H
| ) |

CyHy C,Hy CyHy

H,C CH
e s ) "o
CH,

RNYe i

12,

10

(A — iy |
T
H.» H H H
N an N a
O e’ <cu, me” | New,
Cor 3. bt Be

R s of ' I e

Hy H o, “\i i »H
c g AT e %,
TR CH, MO0 H,C ,

(®)

15, (#) () R, (ii) R, (ii5) 8, () B, (v) 8, (vi) 8.
(b) R-{rectas or night) configuration
§.{sini St

H
|
(0~~C:Hv—<'3—C:Hs C,H;—(lJ—Cnﬂi -a

Be Be
Precedence order : Br > CyH, >C;H, >H
H

|
(il) CICH, CH, —C—Cl H,CH,
a
i
CH,CH, —(|:-CH,CN;C|

a
Precedence arder : C1> CH,CH, (01 > CH, CH, > H
(iii) Bt & s achiral mojecule md does not have optcsl
somers.
CyH,y



Structure and Reactions Based Problems

1 G")
|
() &Cﬂa—(l'PC:Hs C:Hs—f—ah*
Br Br

Precedence order : Br > CH,Br > C;H, > CH,
H H

| |
() 1-CaHy —<‘>—c.u. i 0-CH, -4‘;—c.n, “

a a
Precodence order 1 C1>¢-C Hy > iso -C,H, > H
(IJOOH (IZNH
(u)n-cl—ou BO—?-—H
CH, CH,
Precedence order : OH > COOH > CH, >H
| |
(w‘u-c,u,—cl'.—o D—(I)—C,ll, -
a a

Precedence order : C1>C H, >D>H
18 Ensdmemaﬂnmmbem

l\ CH, S\
) CH-OH+H* " —H 1,0
CHy 7 n,?:
CH
Ol, \c._“"":o_’ '> &
C;Hs /s CiH, =
N oo
CaHy /L.
"N\ +H = 5 \C‘ﬁﬂx
® _~)cHod /
H, a
)
s 155 s
e
Ry CaHls
4
CH,

’ |
H ﬂiO—E‘i—C;H, =-'Hz°—f'
C'H,

7. Camlytic hydrogenation is Sy 2 . Sy 2 reactions are
accompanied with 100% inversion.

+H,0

T8
COOH (IXJOH
2 £
(l:u; 2‘)
” CooM
- -~ ,
NN
|
H,
|
D P g
CH, H,
<
umwa—-—h‘ﬂ-‘m-'
, m
or (;:n
0'!‘:3: CH.CH,
— T = T agl
y a,
n-l-—qhaﬁo 54’—01:0
CH=CH, .08,
(82 Opoods E=ho

19, (1) {4) reacts with Na wo give H, s theay % comsmims —OH

.

(2) Molar mass of (4) (CoH,40; )~ 90 g med

1f cae OH gp. then,

90 g (4) wieh Nu gives 11200 ml Hs (ée.. hadf mole H.)
s o 090% = -m"”dm-m

-ll'd“--h’l’?

smow.u)”_zaun,aundgu
contains two —OH gpe.

mtmumumuu)-c.;u/w

(4) (A) Shows opcal ma-um&-h
Mmhnnmmmu\nmm
mmc“muunmumn

CH

l b
| |
CH, CH,



744

[ |
a'l c}"
o) )
o1 “o* foce
W -
*represents two asymmesric (C) soms.
20. Heptane is C;Hy,.
Homolegues of heptane are CgH,, and G H,q

(1) Molecule of hexane ha C :
22.Di m“ ving one qualemary C-atom
)

|
cu,—f'-cn, CH,

CH,
Mobweofonmchmommyc.-m:
Zimal?ylbnmh

3

|
CH:—(I:’—CH, +CHy «CH; -CH, (C* Is 4" carbon atoms)

(C* is 4" carbon atom)

CH,
Note: Other struchures with oo quaternary mavy also be fonmed with
octae.
{2) Molecule of hexane havasg two tertiry C-atoms |
23 Dimethylbutane is
CH, — 2 (C* are 3* carbon ssoes)
CHy CH,

Molecule of octane having two tertisry C-atoms
2,3-Dimethyibexame is
cu,—fxq—fn—cu, - CHy - CH, (C* are 3* carbon atom)

CH, CH,
2. VD - 16

Molas mss < 2 * 365 =72 g mol ™'
Aa cxamination of molar smss suggests it to be alkane, Le.,
CiHppes.

1%+ 42aT2

nes

< Alkase (4) is CgHyy, gives only ooe product an
substitution, s (4) is 2,2-dmethylpropane (neo pentase).

?‘) (lfﬂn
CH, —<|>—aa, 22, cH, -<|>—cu,o
m) C")

Mw
22. Alkane i C,Hay,.2: Molar mass = B6 g mol ™'
129+ 20+ 2=86 T

Alkane is CyHjy which ca bromination giving sy
produces as

CH, -fufﬂ-cn, 2, cH, .fn-fn-m,
CH,

CH, CH, CHs
1) Dywbyiv e ]
* CH; CH-CH.CH
) i
4
23, CHy CH=C 240, White ppt; allylio chiorine
cl

CH; CH= f-Dl, €%, No reactian ; vinylic chiorne
a

iy
24, CH, —CH, CH.CHwCH; %5 CH, CHy CH—CH, CH,
3 Nty powst 1 ome autys ) Vet porman
apemally icve Ak b el |y it
e of €y woen

28, (i) Risg-chain isomerismy (i) Tautomerism (§ii) Position
womerisem (iv) Metamerism

26. CH,COCH,CH,CH, —as
Peoan 2o

Cﬂ:—f—d'\,—cu,—cn, ‘cu,._f_cu, —CH, — CH,
N OH HO—N

RCTE [onpy—

_‘—
CH, —CH,; CO—CH, —CH, 1=0H

CH:—Ol;—f—CH,—Cﬁ,

NOH
27. MeO” >MnCH;0>D(" >Me,CHO™ >Me, 00
0

MR'IMutbeeubwbmdean',u
ummmmmmwwu
the displacement siic is retarded causing a dechme i ric.
Althoegh (1) is an R, CHO alkoxide, its R's ase ‘fied back’
away from the O, This amangement permeies & more focile
approach than by Me;CHO™. The S, 2 resctivity Is
susceptible o storic hindrance nucleophils as well 84
bymnmum-n«am



Structure and Reachons Based Probiems

CH, ?‘1
a-
ﬂ- m,-—?—?’—m] _.m’ﬁ_?‘_cl*’
H H O
¥ Cweom oy
e

?‘) CH,
CH, —C—CH, —CH, i-»(:!(,-4|}—cu=_<:n,
a
9. CH,-CH, 'E‘Cﬂ, CHwCH, &,

CH,CH; CHw=CH—CH=CH, +
Mgt comp apind o)

CH, CH=~CH- CH; - CH~CH;
Hy

3. CH,CH,;CH,;CH,C~CH, _“ﬂ..,

w0,

Hs
CHyCH, CH, (M, C* —CH, - CCl,
Vs

CH (CH; ) CH, CH—CH, 24,
CH, (CH, ) CH,CH—CH, - CCl,
T Raind
B'Winmnﬂemrnlldndh-a-.

P
V4
L ncu-ai,+m,——ok—ai—>ﬂ;~"5—-'
R—?I—O'l,l
Ny
This is heterolyti addision v & cyclic jodoaium ion and i
M&lutﬂdﬁnd’X;n‘WdﬂnM
with the same anentation.
Hno .CH=
n CH,-CB—CH-CH;-—-—-Oah—?uQI O'g

branched alkene peodomimmics
)
CH,—C—Ol,m—ﬁ' 3 | v

CHy CH,

s
i

CH, —C—CH,0H

T ot

]
¢ "+ CH, C=CH-—CH,
Macy prehet
¥ mxon

8 cu,-f—ai,—cn,
CHy

3. H,0; HBr ; Stroeger acd dry HBY; In aqueous solution,
HBe reacts to yiehd weaker acid H, 0| Electrophilic addition
is moee easeer in HByr dry.

38, (i) Allylic bromination (1) a-climination
L] RW(N)M'

% uu.—uamumuhmau
of the ring.

HComs CH, # 1B
3 &CH,M-CII,& _h_. ahm-m’ Oy
a Neerirne LS
ZHCHO + 200,

‘“3‘3 CH, HyC EHy
T —"1L



(CH, h C-qﬂ-l, »

ol gp k%o gp.
(-ﬂbmih-umm
C‘"’\ _52’ oo c'“;\f'; P'

.u‘ c‘ﬂ’/ \&
Ll ae Q’l
CyHy —ComC—C,H, 4"—C‘H,—l‘.‘lcgg Y

This is Fritsch-Buttenberg- Wicchel rearrangessent
Q. R—ComC My (R ComGm ) S,

g/ e Moo

M, Ol Ol;—C;:g;

Be -/E of two Clatoms is greaser dhan that of coc
Consequently, the protom of CHCly is removed more easily
by O, m--motm,cn Thus, the £ mechanism,

RO* "“‘—aa,_/a-—.oa,-ai,
4, Cn0d + H0+—HCrO;
(CHy ); CHOH 4 HOYO, » 24 ==
(CH, ), CH. O CrOyH3 = H,0

(CH, ), H 27 (CH, ), CO+ HS 0+ Hy 00,

o

MM
e e
CH0H w0 :_‘
H
\u
.
&
[yromon . dcm
2. (" =2, O
& () Cl,—-oa‘ o
CI* +RH — R* +HCQ)
[ SRS Vs — Chain propagatica
RSO} 4 Cly ——s RSO, C1+CT"

This is Reed reaction baving froe radical chain mechanism
(b) Br + 2NaOH-— Nabr + NaBrO™ + H,0
This is Hoffmass"s bromamide resction,

ROONH, -u:;. 'noomn +Nabr+ H,0

RCONHBr 2, RCONBe + H,0

S U, (Y

—Z—N‘ A R N=C=0
R—N=Cm=0+ 2KOH — ANH, + X, 00,

(€) n-CHyOH —%y 5. CH,OH; +Br (Fast)

B +n-CyHyON; -_.[ lx/o.';,

c,u,
* et Bt—C H, + H;0 (S32)
)

(CH) ), C-OH+HBr — (CH, ), C-OH; + Br™ (Fast)

‘{: CH,
(CH, ), COH} — ¥ — ----O.l.'l; —
CH,

(CHy 1 € s (CH; ), CBr (k1)



(1) This is calied mecloophilic acyl substitution.

pme -.o.o ?6:
5 . s i
cn,—? == cu,-cl.‘—-o cn,—f—m

a a a
reyvamie

—"'—(icn.—g-moé

(g) R—Cam S +H' “ R—CemN—H& R—CamNi—H

*

g |

MO e G NeH L R—Com N

— R —NH,;

™) HOOH+ O — H,0+00H

"R
R-—f—Nll, +H;0

5. NaHSO, — Na' + HSO; s=* H' +50]
3
Seldesoy wmt 3o
3
" OH
2, 5¢(
SO, Ne*
Cm=N: NHCONH;

- OH
\c/° +H® =t )r,(so_

/s \”_
3
$1. 3 C=0+H;N-NHCONH; —

NH, mﬁf&\m, ﬂ[H,NNHI—Mhl resonance
Md—t—mz

52, Acetic acld : CH,COOH &= C!-l,—z—J +H
o

0!:—C<z - al,—c(O

Peroxy seetic ackd : CH, 00, H === CH,C000" +H";
Nwmuumm—I—n

£3, (CH,),CQK)HO(,———*[Q" hCCH -CH,

~—.:-’(C“: );C' CH(CH, ); —24 (CH, }; O~CH(CH, ),

S8 (a) ) CaH CROMCmCH -2, c.u,?-s—’aqq

2L, CJI,CH-C—O! = C.H,CH—QT



me

55, (n) .
CH W' CH
il N N e
2; CH CHO1
ol
CH G a) CH
"W ) T wd m\?'/ 3
Cl
e "
CH n* 3 x CH
u/“‘\%/ %o n,c/m\c:u,/
(More dable; (':u,
a CH CHCI
uﬁ/ \h/
o O ==
3 -
23 ey
w3
it subetitatun N,



wheeeas in alkalies the swong basic OH™ abstracts & peolon
from —NH; 1o make & 3 waler soluble salt.

60, The carbon soms in —Cse C— are sp-Inybridised and betier
clectron withkawing group than > C=C{ where carbon
soms we sp’nybrideed. Thus, 3-butynoic acd (pK =
331)iw-ddh3-hmicwid(px.-4”)-

T4
61. cohydroxy achd :
OH  HOOC coc
/ N, e mcl | SCH,
“’C\COOH* OH” : Neoo”
Gopcad el Ghyoobe wost Chysisle
f-ydroxy ncids:
m,_mxcw'_-h-.ahm
] -0 Arryhe wid
OH
8- hpcreny propenic &l
yhydroxy scids:
P,-m,-m,-m()ﬂ—_ﬁ‘;*mrmyﬂ‘rm
OH
7-arewy Inayc sl T

2. 2CCI, is Jess basic than - CF, becasse flaocine can disperse
charge by isductive effoct oely while chlorine (having
cmgty Jd-orbital) cam disperse charge by ~/F as well as by
#= - dx boanding delocalization.

FC—CF; =

6 oy | (n)o

G,C—mz

4. In presoace of FeBry, Bry produces Br' (a2 electrophile)
which attacks the benzene ring at o-, p-positon © give
phmudn&hmofﬂ.wmum
# produce benzy! hroemide.

65, (i) -butyl benzens does mot contain beazylic hydrogen and
thus, this side chaim [—C{CH, ), ] cannot be coidised to
~COOH group
(ii) CHy == CH; is less acidic than CHes CH since the latter
b p-hybeidised cuton woms which locresses the

vity of carbos woem and bence scidie charncter
hC—-H.hodmAho.Mnhlbuid(C;ll.).
stroager i ity conjugate base (CH, —CH ).
(i) Beraese has resceance  stabilization dve o
delocalisstion of m-slectroms. Also, during edectrophilye
additicn reactions, & boses ity aromaticity. In electrophibic
WMmmayin&d
(iv) Dicthyl ether is Lewss bese and anhy. AICIy is Lewis
ocid, thus oxygen stom of diethyl cther readily donscs the
Joae pair to 3p-ochital Al-wom of snhydrows AIC],. In case
dhyhldAl?;’.glmiMWhy
oxyges #lom o . Thus, anhydrous 1
thn:u. gl

66, {(a) Wroag. Tollens reagent converts CH,CH=CH CHO

10 CH, - CH=CH. COOH
(®) Tree
:3 \\"lm Desulphonatson occurs to give CoH,
roeg ; It not only gives 3.odo-2,2-cimethyl buwse
bt wiso 20802 .dmmethyl  butane o
3-sodo-1 3-dimednyd busane.

67. 7-beomo-1 3, Scycloheptatrione fores aromatic jon, a

stable ion and thus exists in jomic form



*

O

S-bromo-1.3-cyclobeptatriene foems antinromatic soa even
n presence of Ag*.
B, CH, -CHBr CH, -CH,
68 CH,; CH=~CH-CH, T Brcessamm
B 2o
=, CH, . CHBr-CH,CH,

2, (CH, ), CBr-CH,
2-lrcam, 2 wetiryiprooeas

CH, —?—OI,
- cm,
< Mraryprapex:

&omc—muh—l-m‘-..u.
but-2-cne.

CH, CH,

6. 23-dimedhyl but-2-eme [cu,>c-c<cn,] has 0o
olefinic
H-atom and thes it doex not decolorise Bry/CC1, as the
reaction following free sadical sddition does not take place.
On the other hand reaction of 2,3-dimethy] but-2-ene with
Bra/H2 O volves electrophilic additson wd thus Bry-water
15 decolonsed.

0. Thesc are Sy 2 resctions which invert coafiguration and the

product is
CH, 2
(5)-Ex OI—“—'O

Althoagh inversion cocurs, the prionty order changes and
the product is (£)
7L CH;CH, CH, CH, CHBr, 5’ CHy CH, Cas CCH,

72 CyHyCH,CH, 01

Mee
o (.CH, ): CH- CH, Br
Nots ;

o
|

n. u!d(l)ﬂc‘llg—?—al
CH,

Mmm

T4

60«#‘:&8«9&% u«ém
5l

)
Iz~ CHLOOH

e ot
CHy- 00 - CHy - CHCH,CH; - CHO =~
(g
é == T""

7$. (a) (CH,y CH, ); C=CHCH, %

(CH, —CH, ); —CH—CH—CH,
(b) (CH; -CH, ), —CCH—CH, —2ME,

(CH, -CH; hc—?‘ CH,
Br

(€) (CH; CH, ); C=CH—CH, _"Lﬂ_st.'_w.

C.H, o (C; My ), C-OH
7. oo tum YN o von
oy 7 CHy 7
C‘“""i'—a“) y co“s—(i-'c“:
N—OH HO—N
b A (o |

77. CH,COCH e
R e
o
CHe=CH
©)

CeHsCOONa ~22, €, H,CO0H—2, C H,NH,;
un 1) H3804 o



Struciure and Reactions Based Problems
™

I H)N

Mﬂfﬁ““

o

. H,N/\/\?

79. (X)is optically active and also it gives alcobol with NaNO,
= HCY and thus, it should be primary ssine.
CH

l\ ot + al] k)
CH CH-NH, 0y ¢ B0, =N o
o == Do
o

CH)\ ‘/" ' a‘j\.
— —

cH, "i" S, ™ en, /T
a §

/O—O’bCH;
CHy
07 Optcally bmczve

—

H
|
C;H, —?0—01,10!, — C,H.—?—Cﬂaﬂb-‘
CH, CH,

o
H

Chbet]
L] I 2

K2

(%) (i) Asiline s doudt undergoes Friedel-Crafts resction. It
is nitrobenzeme which does not show FriedelCrafts
reaction. Question is wrong, However, the yield is poor
because aniline baing & hase reacts with Lewis acid AICI; o
glve CHyNH; AICl; and thus, resists the attack of
carbocation. Also, formation of carbocation is hisdered
(i) Cy Hy NHy =210, ¢ HyN=NC|
The resction requires HNO; = HCl and thus the mineral acid
(HCI) is needed in more amount. Also, excess of mineral
#cid resists the hydrolysis of salt formed.

 NaNO; + HCl —+ NaCl+HNO,
Also, excess of HCl peevents coupling of anifine with
disaonium salt formed
() (CHy ) C=CH + (CH, ); CHCH, —7—

CH,

|
Ol,-C—, ml_g"_a‘)
CH, y
(11 Admdyt powece)
CHy = CHCH, O 2 208, g, e CHCHO
Ly "
CH; ~CHCHO ~21 W, 0l e CH—~CH(OCH; )3
") (L4}
- CH—CH MmO 0N
Gh=3 OCHy )y (i, 4 |
WJ—E:—CHOOIIII
&' m
Hp"
:—?’—Oi((nl,),-—c y =CH—CHO
o
i 3
n @
(i) CH, -CH=~CH, + Br. OC1, —Tomede

C“I riw, -CO,

(li)CH,-CH—f—CH, ﬂ-l.a.g,



(©)
3
Ampeoo S
m;_‘ (D)
f")
()
=20
(E)
84 CH, C;Hy 2, CH, COOH + C;H,0"H
L] n
CHO
H{ — OH
88, (i) Sucrose — O
H———OH
CH,0H
D+ Koo
N
H
+
LN~ Frucices

(1) NUOCH
86 (2) CH,00CCH; COOCH, ;—‘_.’
CH,W,
CH,
|
(I'-“:
CH;Br
0
m’
K ouoegoony
H,C CH
\/ Hs
CHy
© w
COOH
2
=ud
2 3
/
CH,
w
y - 3
(®) = (£); B
(£)
Br
© O . o
105,01 Be Acetis o)
= @
R o
HyOu 01
(H)
&.. CH,; COOH
HO pr

(d) CH; CH, Ol
)

(£) 2CH; COCHy —2— (CH, ), <|;cu,coal,

OoH
1

X ,.:EL‘ (CH, ); C=CHCOCH,



Structue and Reactions Based Problems

CyHs
CyHy B
n HC——H
". mH,C 'D’ —_—
H——D
%
CH,D
m
€My
l!.C——-H
-
CH,D

(UETUN)
O)R—t—o-—m;—o RNH,

(Quisol) (Catechal)
{¥) CeHyN; Ol —5— CH.Cl {Cattenmann reaction)
».
4 Suan Ve Sy
a Neg | w1
{4)

H CHACH,CH,CH,
(1 +CH,CH,CH; _.._|_m,cn,cu, GO CHCHCHs 18080 Q
H

d’& ﬁ** D
' CHy, WO ey

MUL TN - COOH
WW

(e) Hae‘i“. :
L}

m

(f)zcu-cu—-ouo-c;o-m

(i) CH,COC1 + Hy ~5 -+ CHyCHO+ HO
(Resonmwad s reaction)
O\ co—M2: , cp,CH,CH
(H)c”, /(D CHO (CHLHy
(Wollf Kishoer resction)

[C) (8)
lal.-cmw Na'
NO;
CHyCHZCH;CHy e CHyCHyCHyCH;
a
= CHy CHy
oy (&)

%. w@ This has resctive uo<°‘
methylcne pow: HyC
nd € HyCHO stiacks on CH growp giving (5)
mc.mcn-c(':"
CeH,y

(C)CH CII-Q’\
)
Cdi,

«mqmm-qgm

9. <i;©~(ol.).mcu.ou_&."

5

2-Mathyl. 2-pheaylpropmne



(i) CyHa CH, COOCH, —e,
CH, ("m‘
Cdl:—al,—?—ocu, —— CH,CH, _?
OMg8r )
CH,
S CH, —CH; i TR
OMgBr
?"x
CiH, —'ah—f—a‘)
OH
2ot b gy
oopen 2<l
CH,yCH, CHErCH, cu,cu,a,
ii __..“ _NaCN
('ln)@ .
@NCN CHCH,ON
(Mmor)
D-l'hmm mnitrike)
)CH,C!{, >C—O 1 RO S0,
H 2 LA,
CH, -CH, \ C<
CH; ‘NH,
um—.-lb
Br I
H—1——Ph Nl Pb—1—H
i H Aeem MﬂOj H
Me) —a— - —
Ph Ph
o

coantiomer of the original compound & formed following
S » 2 mechanisen (5)

CHy CHy
(vi) <I _Di KMey (
CH, CHy
(4)
CHy an
o, Qo - qu
@ CHy o
(4]

mwa-_.,
91, (8) (4) CH,C1, (8) CyHyCHCL(C) KON,
() € HyCH, COOH

o

{c) (4) CH,CH; -CH;Be, (5 CH, CH=~CH,,
(O) CHyCHBr CH,, (D) CHyCHNM; CH,

QT O _
o0

() CeH,COOH

(b) (4)

(e) (4) CgH;ON

0w @o‘m”’

/cu,ou

WG . (MECOoK

(B) CH, -CH, - OOOH —I=_, cu, cunr OB
Brovwe

cn,ammac"’_::ﬁ.m -cuooou HBe

o 6% hcere
}. A“

NO,
n—u—@—m«,
OaN NO,
(8]
(j) CyHy CHO + CH, 000G, Hy ‘m‘
Flaocs comdomee |

Ce 85 Oi—gm: “’



Structure and Reactions Based Problems
(k) o-HOOC—CgHy—CHy—CyH,

oosvals

1) (4) CH,COOH, () CH,C0CI, (O Q’)C“)O&
(D) CH, -CH, Be

{m) R ) 1I~n~_l !—R'
E;H

(0) R—COCI+ Hy ——20_, 0. CHO
(o) Br- CH, - CH, By — =215, . g,

(’)O—c-m_m%o—mcus
wO C—-00

1.4 Diivpdrseapbihaiene
(') Q",C", ans.m.c‘ll; Mc‘“‘
Wl Tra- Rawm
(s) CH, - CH; - m;,_""_“'_ﬂ.m,-m,mm,
«tCﬂ,CM!I
3\ e "N
® ’/CHOCH:-—-‘—’C",/W*Cﬂﬂ
HOOC! NHCOCH;y
wQ =0 @

756
CeH s
CHyCHO
e 3)’“

(0 LiAIH,
B

(w) Oo
mH.a

(x) D-Olz LB D“"""‘mo

o

v \C’C< —m"

(l -qm;m °"""
5 CHyMgE
lwhﬂ'ﬂ‘
"g; c—céﬁ"’ T w'géc—céﬂm’

NHCOCH, LOCHS

(,,© _m__"a. &é
, ...,m,.mé‘. s i |

=l 14,10,
NO:

93, () (CH, ),-c-cu,a:—%&.. (ai,),c-cu—au,

e ML
l&i

F OCH,
(iii) @ MO @
A
No, No,



©

" Reagest Product Other reagest
() R—CH= ¥, (-incl:u—cu,om. CCL, Peroxide

a
H
™ O 0] (:éé: Bacyer's reagent o
HCOOH o

Oy /(09.)
NaHSO,
CH, CH,
«©) "_i_& (uono-«i——n KOH({ag.)
(CH,; ); O, (CH, )5 CHy

[t 0 (i) Ol (12 + HNO, or ICT)

(»OG” ™ @axocm €3H450Hry HCY
* - CH—C

m©ﬂh MOcu— Hy

KOH 4 Heat

Numerical Chemistry
1 List 1l
(B)
©
(@
()
(A)
Arme, AgHOy

MQUN-E

(A e R el by
G!,OI,O-OA.
(b) CHy —ComnC—CH, —2000, 3CH,COOH
B i

97, (a) CH,CH,ComCH ———————»
| -Banew

(g) a” —Cﬂ—-Oi—CH; ‘h'. P’ 2
10 Fsadan

Br Br Be Br
Addmion of | mole of Hy follows 14 addition »
chanactenstic reaction of conjugated alkadiencs,
My | owie

CH, -a"—CH-G‘; N
CHy —CH=CH-~CH,
T e

CH,CO0H
(] e _ |

Cyelobuene CH,COOH

98, Alane (4) CoHyy on chlorinason gives four mono chloro

product and thes, (A4) is isopentane

) @
ey S T
CH,
cH
CH, OC1-CH, -CHy — ’>c-cu-cu,
| CH,
CH, "
[}
cH
cn,-f»cna-ou,—. '>c-cu-a|,
CH,
CH, i
wn
29, 5N o cat,c00H
C";/ w

L2
0";'?“0‘1 -Ol,Cl—o(Oi, ) CH==CH

CH,
n



Structure and Reactions Based Problems
. (1) (G) is lowest mol. mass alkane with ooe asymmemrc
mmnég)h(knnybum)

I\
CH-CH, -CH, - CH
CHy OH, 7 AR

(2) Thus, possible alkenes which can produce (G) on
hydn.)-dum(mmdhumm
acotone),

13
{4) CH; =CH—CH—CH, —CH, —CH,

3. Methyidex-1-ene
5

mul,—di —C—CH,—GI,—CH,

3-Methyiher-2-ene

{©)CH,CH,-C CH, -CH, CH, 2-Ethylpent-1-ene

(D)Cllral;-f-mcu,-cu, 3-Methylher-3-ene
CH,

(e)cu,-al,.?l-cu-ai-cu, &-Methylhex-2-ene
CH,

mcu,-ai,-?l-ai,-cn-a, 4-Methyl bex-1-cne
CH,

alkene (C) 2 ketone coataining more tan five
mmuﬁmmmn&.mm..

Gl,-CHrferHrCIh L9,

CH,
CH, 'Glrimx -CH, CH,
(i Catoen
(l:,H, ‘l:!“’
(‘)cu.__(l:_“ H—C—CH,
C’H'p C‘l“1
These are Fischer projections of (G).
108, (a) AMchydes lacking with o-H-atom endergocs
Canaizzaso's reaction:

(CHy )y C- CHO —==4(CH, ), C- COOK
+(CH, ), -C-CH,0H
a' 13+ ROM m,
Gratcockc, 415 2

4 (CH, ); CHCOOK
Lactnrye =il mb

(6) CHy —ComC—CH, CHy =24
o
Nu
CHy o= C—CH, CHy

a
Cﬁ,—C—f—CﬂaC"s 22, 0H, —C-f—cnzc”t
, H

Tress- form
Pori e Lod)
H

—C o C—CH,CH
By e O

carbon atom.

i
C“,—?—m
CH,CH,
(&) (A) should be methyl ketcae,

CH) -CDCH,CH,CH)
Povas -] e

My OH
NSOy N
CH, 7 c<so,u.'

L= MO, CHI, +CH,CH,CH,C00Na

(£) () should be & cabony! componnd and not a methyl
ketoae oc sldehyde NaHSO, gives white sobd with all
addehydes and methy] ketones.

CH, CH; COCH, CH,
Petan -3 ome
101, {a) CH, CH; CH; CH=CH; + By, —
Peot o
Lok o = 20 g vt ')
CH, -Ol;-CH,CH&-CH,&
1 2-Dibromopontaos
Mg CyH,, requires 160 g Br,
5 g CyHyg requires 1252 g Br, = 1143 g By
(b) CH; -CH; -CH; - Coa CH + 2Bry —
Pon 4 -yme
(molar s = 48 g ol ')

CHy Chy. CHy -l CHB,
"+ 68§ CyHy requires 120 g B,
5§ CHy roquires 2223 5 e, = 2383 g B,



(€) CH, - CH, -CH, - CH - CHy —24 CyH,, Br + HBr
Pomune (rooler mae = 72 gl '}

T2 g CyHjy regeres 160 g Bry

Z 53 CsHjy requires m’g& = 1111 g Bry

102, {a) (1) Given,
CyHy, X M), oy, CH, - CH, CH=CH,
o Pex lom

(2) Thus, possible structure of halide may be (1) oc (I1)
However, elimiastion of HX, according % Savezedfs rule,
suggests tha! structure (I) is comect as # gives only
peni-l-ene,

G(,-Gl,l):.-CHX-CH.

(ake) KOH

al)-CH,CH—Ql'CH, Mﬁw
CH, -CH, -CH; - CH~CH; Minor
or CH;CH; 'C“)mal; CHyX

s

CH, -CH; -CH,CH=CH,
Pore o |saly)
1-. balide s m’ Ca. Ol,vm, Cll;x Ley
1-kalopentane.

mu)mu.c.n..x—‘“—""n—"cn.-m,-mm,
(2) Thus, possible structure of halide may be (1) oe (11}
m_ummuwsmcu
major product is one Sum waich elimination of H occen
Mhmmmunnmui

gives only pent-2-ene.
CH, CHy Gl, .CHX -CH, -“"‘-L"“"—»m.-m.-ﬂ-mcu,

0“‘. O’zﬂ‘, CJ"’C";

Ol,Ol,CH.XCH .CH, 5%, oy, a':_-;culsu”rcn,
<n

Thus, nu- & CH,CH,CRXCH,CH,, ie,
Shabopentane.

103, CH, CHyCom CH-5, (1, CH, G C N * 2205,

CH, CH, C== CCH, CH,

m
CH,CH, Cmn CCH, CH, Z2TE2E0,

[l

GI.GI,OJ—QJ‘CH;CH,

cn,ol,cu’-,c:m,m, K___L__N

2CH,CH,COOK
L) ot e o propanis md

LT

AgNH, );
No precipitaty 1) Optesy sk

Numerical Chemistry
o Gl CHe=CHCH, O, L _N

, CH,CH, men,cu,
' E: H
n

In both ceses (Z) is optically isactive.
104,
CHO

CHy_CHe=CH—CH) cH
5 L. + CHyCHO
©

“
ll':

sf fC"zO“ Cll:_)f
CH,

I
105, H—C—OmC—CHy 28 "’"" u—c—al-m—cu,
CH~CH—CH, «':H-cu—cu,

+Ni,
CH,

n—(':—cu,al,cu.
CH,CH,CH,
Cypscaly st (1)
> ]
106. Male of H; taken up = !A%‘.}E_ = 3T78x107*

-
Mok ofwal‘l"%-l 253x 107

Thus, mole of H taken up by

1 wole of A7sxr0
A IZ”XIO*
Therefore, molecule has three double bond and it may be
1.3,5-bexatriene CH, =CH—CH=CH—CH~CH; ,
197,

38
e v ot



Struchare and Reactions Based Problems
) H Ph H
P s G B OO
bl oH, n’ o,
T v
LN n.f_m.m, R PhCw C- Oy
Be
”n CH,
B N s
[P — H/C‘(\“
[
) "\:—((nﬁon—o-c—n
n’ B

1918, The reactions sugges: that (4) is (CH, ), CC1
CH,

cn,—cl—cl - cn,—t!;_an

l L3e L L Q‘l

i /C“ ;
“ "

cH, i
) P
o
'\ 00+ HyNOH — >c-uou
Gl, / C"!
o )

1L (CH; ) C=CH; and (4) & (CHy ) CCL
= TF N
1 o

(£)

e
CH, ‘I’“’
- ",c_a,_?_m, 3 cn,cn—(l:—cu.
CH
e 3 e
C“‘Gmm, N AR, (CHy ),C;QCHI »

A3-Dhwwrieyt b 2-ome

Craonetyw C.CHO
":C"CE?C“’)’ g “&”’ﬂ%-—

(F) and (G) both are aldehyde sad grve Fehling tost but do
wot give iodofieem it
Oovemchyws
(Cﬂ:)zo;qu b ——— ZCI.:',(II:H.
Ketooe does wet give Febding test. Methyl ketones give
iodaform st
HOHO + (CH; )y OCHO i,
i o - -
(CH, ), C- CH,0H + HOOONS
113, (i) Chirinamco of propane gives |
CHj CH, CH, ——5 CHy CC1y CH; 2.2-Dichloropropans
+ CH.C1-CH,CH. O | 3-Dichloropropane
« CH,CH, CACl; [, 1-Dechlocopropane
+ CH;- CHCI CH.OY  1.2-Dichloropropane

(i) Since. (4) on furder chlorimaton gives oee prodect ead
Ot

CH,-0Q1-CH, ﬂ’ CH; CCly CH, O
.
(1) Smee, (§) on further chlorination gives Two products
soud thus,
CH, 0} CHy CHLC1-214 CH,C) CHOL CHL 1
"
00!;0»01;-(‘!0,
(iv)Smee, (O) sd (D) give three products on further
chiorinatvon sad thus,
CH,CH,CHCY, -4 CH,CHCICHC , + CH,CH; -0C1,
©

+ CH;01-CH; -CHOLyor CH,CHOICH, QY
wn
114, (i) Molar mass of (4) saggest # 00 be C My, Lo molar mass
=8
(§) CH, bas terminal wiple bond as it remcts with
CH,CH, Br in presence of NaNH,.
(ii,m,-m-c-cuﬁ.m,rcu,-g&,-om,

w

Molar mass = 4 Molar mass = 304
m-ﬁmdqh-%’—‘ouauoouana



(V) CHy —CHy Com CH 223 CH - CH CH, CH,
- e

Thus, mwd(ﬂ-‘%xsus‘-a

(v) CHy.CH ComCH s CHy: Clly ConC-CHy CH

(D) ===, cH, cm, CHy-CH, 2,
Il

= ]
Cﬂrm;-m
[ig]
1L (1) Sﬁ!c.lunlnllesmmundllu'.nmo!

C.Hy st twa charin x
e places eccusy g ozonolysis so, C Hy

(2) Keeping in view of sbove faces, C.H, is

CHyoe Co=CH. CH, —220_,
T L e 11 ot
Kakg)

y =)o
Lo/\ B
G20
HCHO+ €0, *Cﬂnﬁ‘ﬂo

116, Compound (£) gives (F) on hydeogenation. Also, (£) on
azonolysis gives HCHO and 2-ketopropasal, Thus, (£)
(CsH, ) having two double bonds may be

cu,—glcu-al,
’..2!'_"_. C:l,—:r;l;i,—a-l; ~CH,

[ Smete® |, CHy COCHO+ 2HCHO

CH;,
G e ol
n. /c-l.os_ti-c—!l: ‘0vo '<n
Hy P
B -c<u

Thas, alkene is CHy =C—CH=CH; which an czonolysis
will give two moles of HCHO and cnc mele of
CH,COCHO,

Numevrical Chemistry
All iz polymen we
HiCo CH "»C\L. c(" S
{‘"’C/ :H \0‘: 4 o
118, m o f—ac,—cn,—m,—c
o —
CH;—CH; —CH,
w
0
]
H CeCeCH
1 C( M o L °
i A
C}l,—Cﬂ:
i
|
CH, CH
]
I
-Acard o bupestins
128. The given compeand (4) is CHy CHy CHy CamC. CH,.
This is conflemed by the following findings.

m

L CH,-CH;-CHyCﬂrCHrOh
1) = Meune

CH, CH,
CHy CHy CHy CanC-CH - iknde's ™
4 ioum-tr y reeiye H>C-<H

)00 hen 2w

Na/ N CI")\ "
n’ <cn,
10} Trames honed-ove
(ii) (4) is non-terminal alkyne as it does not give white saX
with ammeniocal AgNO,,
f@’({%mmﬂhm; which reacts with CH, 1%
give (F).

CHy CHy CHyComnC-CH, —2201
Thonpom 3 a
CHy CHy CH - CHy ComCNG
i

i
c“,.cﬂ,.cu,-"qll,ohc-a'l)



Struchure and Reactions Based Problems

C:HV\ H
) C O s CyHyCOOH
ﬁ' “/ al) il (-,&ld.
+ CH, COOH
121. (1) (4) Decolorises bromine water and KMnO),, thus it has
AL On.

(i) The resctions suggest (4) 1o be

CHy—e=0—-c,~Cn,
Br

() m,—m-tu,_m, o
0

CH,—(JI;—?I—CH;-CH;
Br
w

(4) =2, CH, —CmeC—CH; —CH,
©

CH, —CmeC—CH; —CH,

oty AR CHy —CHe=CH. CHy CH,

o ooy
oy
LN, CHy—CHe=CH CHy CH,
~—

122 CH,=CH CHy CH=CH; —"
Gi,—?%—CH,—?IEI;I,—-*-o
cl a
0’?‘:":
aq,_‘:q_oq,_?s-cg,_——’
MgCl Mgl
st vendians )
oMgCl
CH, —C~—0C; My :Iua —
CH;—C“——O‘,——CM‘.
(i
Cﬂ,—f-o
CHy —CH—CHy —CH—CHy

OMgCl ?"
|

C‘H,—?—Ol-—al, _now Glpﬂ—m,

—_—

(Z) can also be C}h—g—g;—alg—r;,—!)ms

123, The given reactions weggest that:
R
(1) () is CgHCHBr-CH, Q&%"ﬁlx

B, € H,CHBICH, —2 CuH CHOH-CH
w
and (4)is CHy CHy CiyBr =0 o CH=CH,

M € HyCHy —CH, Br 5 C H CH, CH,0H
Purcnde 4 un

(i2) (D) wed (£) are iscaneric aicohols

(i) CgHy CH=CH, + CoHg o, c.n,—fn-—ol.

CeHy
PP ——

124. The given reactions suggest the followmg :
(cn,),ucfu-al,av-cm-"ﬂ.

CH,
L)

(CH, ),m?n-ai,am-al,n%:?

CH,
o

(CH,),OI?I-CH,()-CHM
CH,
L)
13 = MO
(CHy hcu?l-cuyoocu, U
CH,
o
CHIy + CHy CH. CH- CH, 000N
s v
CH, CH,
128, Given reactions are,

CHOl, —OC1, CH,, -8, CHum C—CH, + 22001,
11 22 -Terchion a o
Povpase | moke mwe | 13}

X 1 - A
CM;:;CH, rslar e » 4T
" ‘uIM“JJQM)”
= 147 g procipitme
364 g composnd (1,1,.2,2-tetrachloropropane) gives
-3-‘-%‘5’2‘-1-”@
“ Weight of peecipitate = 29.4 g



126. al,-m,cu,—f—ixu,-cu,-cn,i‘-‘—‘-

CHy CH,
14.3-Dmsiybonn 4o
2CH,CH, CH,COCH, + H,0;
(Posae 1o

CH » CH
12, o omCH—", " \ow.co.cH,
C",/ S0y CH)/
Mty
CH cH
"o co-cy M, ’>m CH,
CH, !

13- Moty Do |

(L
(‘H.\ ©
CH-CO-CHy — (CH, ); CH COOH+ HODOH
CH,
Nete:  However, the siep showiag oxilation of lmethy! butsnone
will yaeld meetic acid and scotons sad not dimethyl acetic acid
according to Popl'y rule, The step given in problem is mot
appropnate
128, (1) The given reaction 8 Warts resction, (.e.. reaction of
alkyl halides with Na in presence of ether. Whes a mixtuere
of balide reacts with Na i presence of edher, all possible
alkanes are formed,

{s) CH,-CH, CH; Br + 2Na + Be CHy CH, CH, —*2,
1 Ao apane

Cllrm,-GerH,-Cllyal,

o)
CH, CH, CH nnmua.oc(c“’—"—'o

(b) CH, CHy CH; cH,
1 Dossepeopmer

CHy CH cn,—cu/cu’

’t-lnth- \CH)

cH
) ’>oa+m+ /m’-ﬁ'-'—-o
3 )
N il )
oy 7 CH,

129. 1-5utyne has more dipole moment Secause sp-hybridised
carbon has mere cleconegativity im comparison lo
1 betene (1p” -hytidised carbon). It s evidenced by acidic

nature of butyne-1.
CH,CH,gI—(y,

CH,CH; Cem CH
v w»
130, (i) (4) gpives charscteristic colour with ceric ammonium
mtraie and s, it has OH groep

Numerical Chermisiry

(i) Reactions suggest thet (4) is

e ‘0"——"0’ C'"z<c"l S
\O'lgw ‘“a"la
)
SN ucpgn | o, /N,
N\ cH,CN \Cﬁm,m,
o
wr N
CH,CH CH o
o N s |
VTR CH cH
(L) s \ /
P dive N

131, () Since, aliene (4) on oxidation gives a carbomyt
compound (D) and acid () of four carbon stoms each and
s

C")\

CHy CH; 7~
A

100
C~CH CHy CHy CH,
CH, -CO-CH; CH, + al,-cn,‘gu,ooon
wy

[ Bumnctc wevd

(i) Alene (4) and (¥) give same alcohol on hydmtion and
thas, (8) can only be (Also not two groups on same carbos

CH, CHy CH-CH
' TN et o, 0L,
Kvnlny

cH,”
(L]
m,ooo;,-gu,-al,cu, + cu,g?ou
Monanoee Acete w0

{31) The hydration of (4) and (8) give same alcobol
" CmCH CHy CHy CH, —224
CHy CH,
{4l
CH;\
CH,; CH
CHyCHy 7 y CH; Hy-CHy
CH,-CIl;-CH,'C!'lz\
CH, 7
"
CHy. CHy CHy CHy

CHy”

C=CHCH, —£4

CH; -CH,
[ 8]

13 Madplhaprnn ) «d |
132 (1) (4) contaies carbon and hydrogen, decolorises Biry
CCl, mnd w0 (£) s snsaturated hydrocarben.

@A) 2 (g) M2, () D=, Yeranone-)
e wvede Aboated



Syucture and Reactions Based Problems
(3) Since. oxidation of (C) gives ketone and thus, (C) should
be secondary alcohol.

(4) The position of OH = (C) should be s *1" because
bexan-3-cne s formed

(5) () 15 obaained by hydrolysis of () snd thus, (8) and €
are

OI,-CI!;IOlClI; CH, CH, N,
Br

D b
CHy CH;- i:ﬂlyCH,- CH,

Mo

m(:.)iww&ﬂudﬂluu)dhm
can

CH, CH=CH- CHy CH, CH,

LA M2
o CHy CHy CH=CH-CH, CH,
1A} e -) om
Reactions:

a»m-oagkoum, -

L

m.-m,rm. My CHy
w

m.oafmucn«mi"—‘-
3

iy CHy CH=CH. CHy CH, =
4

3 -Banmtamene (1)

Oy CHy E: CH; CH; CH,
W Sl )

Moo L )

ﬂlsa"xgo'x CH, -CH,

Marn -
(LN (l)(dlm-ﬂn&ny‘nmmu(nn
(4) @ alkene. .
pve mpﬂudﬁﬁudlﬂrmm
(:)‘02_' of peroxide and Swa. (4) is symmencal
alhone.
(3) Now 2 g Br, mvl::.‘l'zoolub
: 07%1%0 e 18 gof (4)
2 160 g Br; reacts with 3 s‘ (
Molar mass of alikene = 56 § mol™

' C My, =56
ned

™=
(4) Thus, alkeno 1 CgHy having structice
CHy CH=CH CH,
LR
"
Reactions:
h:--—
CHy =—CH=CH--CH, T
wm
CH, CHEr CH,CH,
N
14 u—c—o—c-rﬂ'-‘—ok—l‘-—ofh ‘
POy
.
r M, pOOOH + K COOH
g S

o

L=, z-I—o-i—r

“
138, (i) (4) gives positive test with Bry m ©Cl, and das, o i
rkeve
(#) Oxidation of (A) with alkaline KMnO, yicks only one
salt of s acid and thes. (4) is smmetncal alkene, Le,
hex-3-ene.
O‘)-C“,'("H-CHCH;'CH.
Reactions: e
(i) CHy CH, CHe=CH CH; CH, —2na
) - «xa

.
wn

CH, CHy CHBr-CHEr - CH,y CH,
LA D b

() CHy CH; CH=CH CHy CH, =20, CH, CH, 000K
o V) Pt et
136, (1) Alkyne is terminal as it gives Ag salt. Let alkyne be
R—LCwm CHand w0 formula of Ag salt is R—-CwnC- Ag
© 67.08 g Ag then mass of sitver salt = 100
l“tummu-mu-—'f:,‘;‘“.mu
v Modar masss of silver salt = 161.00 g mol '
1 & would harve scetylene Sen moler mass woukd Mve boen
determined by 216 g Ag,
R—CwaC-Ag =16|
R41l+12+108= 181
" R=20
or cl"ucl -
Y w2

o Alkyne is CHy CHy CemCH
LR

Note |

137, (1) (4) decodocison Bry in OC1, and abonets Hy sl thus, (4)
s unsavermed molecule having double or triple hoad.
(20 (4) gives & precipmmte with amemsonioal Cu ,C1, wnd thas,
11 has toewminal sl yne bekage, (e, tiple bond s coemer.



(3)ua-muu)-m§“¥-m-us

(4) Since, (4) has Cl and ooe ss bhoad at teeminal so (4) may
be

RCL-CmeCH
Re3554072+40241=745
& A=l4
o R=sCH,
(5) Thus, (4) s CHyCl- Cem CH, L 2., 3-chkeopropyne
Reactions:

CH,O1 ComCH-220, cll
w 2 f_cm
He

1.2 Evrvrm. 3 <Noropep- <ne
CH,O1. Co CH—— CH, (1. CH, —CH,
14 R v

)

o A, Sy

(1) (D) gives 2.2-dimethylpropanal sad 1-botanal oo
ozomolysis snd s

20H, Q- ComCH—22__, 20H, O1- CemC- Cu + H,0
o Rl .

(CH, ), C—CH=CHCH, CH, CH, 22t
L] (2.2 DumatyBapt )-one )

(CH, ), C CHO+ CH,CH, CH,CHO
(2) (D) is formed by partial hydrogenation (in pressace of
Lindlar's catlyst) of (C) sad thus, (O) s
(CHy )y ComCCH,CH, CHy —=2
(33 Do J-you) () Linlars

(CH,y ),C-CH—@C!B!,GI;CK,
(3) (A) reacts with NaNH; /NH, to give (8) which indicates
u terminal triple bosd & (4)
CyHjg iy CyHyComC Na
“ b} o
(4) () reaces with 1-chlaropeopane to give (C)
Q"‘“CN‘ OG'C“)'C"z'C“)—.
wm

Q&O-C-glx CH, CH,

h(o “ (Q’; hG—&C-CB,-Qi;- Gl,
A comparison of two structares of (C) suggests that (F) snd
(A) are
(CH, ), C—CweCNa,  (CH, )y C—ConCH
(19 Dimtiytous 1 yved

A

139, (1) (4), CyH,, cither han ane triple bond or two double

bonds.
(2) Ozomalyuis of () waggests that it has two dosble boads,

Coyg —==% , 0 H,0 + C;H,0;
o oy i

mcn-u.,
Since, (D) wnd (£) wre aldehydes, iv., CHyCHO and
Ll (1)

CHO.CHO
Fdnal 2-0ml (£}

o (A)is CH, CH=CH—CH~CH CH,
a3 -
(3) () gives (B) on reduction and finally gves (C).

cn,m—w—‘al-a;—al. 2,
A

L
CHy CHy-CH, CH=CH-CH, —
) e J o
CH,-CHy CHy CHy CHy CH,
tezame

CHy CHy CHy CH=CH-CH, -
aircur"a)'rMO(:ﬂ;m

Nete:  The shove problem may also be gven & : If acid (F) thould

have boes given CHO;, Then it would have boest solved s -
CHy CH=CH—CH=CH—CH; —1»
0

CHy CHy CH=CH CHy CH, ~2*==, C}{, CH, COOH
(L] '-If)‘

Note:  Conjegaied slisdienes, ie, alenes with sliersste single and

densble bonds, show | addition st |4 position givieg re 0
double bond at 2,) positions.

CHy = CH—CH=CHy — CHy CHmCH
iy

149, Let isobutane be @ g and fsobutene be b g Thus, a+ 5 =10

cu)\ Oi,

CwCH, -2, N

C“J/ ! Ol,/ i
(b | Be

o.)\
> CH-CHy —2-5 No reacsion of addition
’ ot

Now, ' 160 g Bry is needed for 56 g isobutcee

20 g Br, is needed for 0530 7¢

Thus,  isobutene, Le, b=Tg

sobutane, Lo, a=3g
Now, 7 g Isobulone i comverted 1o isobutame by reduction 10
ﬂ"!%z.m-tb;

:ow*bh-mﬁh 10 give monobeomo product
Cublyg * Bry — CyHyBr + HBr

v 38 g CyHyp gives product = 137 g C HyBr

o (7254 3) g CiHyy gives product

o U’!”lm gCH,Br

=421 g C My B



Structure and Reactions Based Problems 78S
OCH,

1 (8) CruHypQ —T2E== 0 10 1
3 “ CH, _-?—m,al,rm,

Thus, Bombykol hes two double boads or ane triple boad.

(b) (i) Bombykol remcts with acetic anhydride to give an CH,
ester, thus, it has —OH group, (ii,mhwuyumdmhmw-
CyHyyOH + (CH,CO)y O s c..u,.o‘gc-cn, bromederivative G
) ]
+ CH,CO0H |
(ii) The ester om czonalysis gives 5o (A)is CH,--(I?—-CH:CHJBY
CH, CH, CH,CO0H + i + CHyCOD(CH, )y COOH CH,
COOH (iv) (O) is cbuaimed by action of CH,lover (8)
Therefore, ester is y ?“)
CHyCHyCH- CH=CH—CH=CH(CH, )y-00C-CH
n:-.n:u;ui. o ’ s (Ois  CHy—C—CH,;CH; NH
CH, CH CH CH=CH—CH—CH(CH, ), CH; OH A
und (A) is CH, (CH, ), CH,OH ‘ it
wymm?m,.-aumum ?CH; [
mm,m‘ S LIS LV R T c“,_?.—(ﬂ,—CH,—-N—NO
M2 CH,—C—CH—CH, —, o,
; ’ 144, (i) (4) rescts with sodium in smmonss and thus, It is
a terminal sliyue, Le, CyH,C o CH
3 - (i) CyHyOmeCH ™S €, Hy —C—CNa
f“; ) ) e gﬂg,.“
cu,-o—%l—-cu, +CH, 3 1y ;‘—)O—C; 1
(a)c,u,—c-mu—':"..}»c,u,—c‘?—m,
L
w,_?'_?v—as, (1) Cy Hy —C w C—CHy —CHy —CH) — ot
CH, CH, a‘l,a‘l;g‘;m'c;nﬁwﬂ
10, (4) (x beomoderivative) —— (B) 2 (C') Since, (D) sod (E) ae lsomers aod thus, (£) i
| 1v0, (W)):Géi"m‘l
o, (B . N\ ]
(Xll, w (‘)“CH,/CH—C-Q{.
e
CHy —C—CHy ¢————(D) CH,
TN et (8) >m—c-c—ca,cu,cu,
CH, CH,
(i) 2-methoxy-2-methylpropane is obtxined by axidation of 145, (4) is ozose as 3 reacts with but-2-e0¢ 10 show czvaclysis
followed with decarbexylation and thus, (D) is = W0,
@ ?c“, CH, —CH == CH-~CH, ﬁmx",m
The deep red coloured i
m,_-(l;-al,aiaw KO, and gas s Oy compound is potssium czonide,
CH, ﬂ,.m—oxu?,+uxq,).so:

(H) (D) is formed by the action of HNO; ce (5) asd thus, (5) )
"}



766 MM
146. The akcohol is readily oxidised by dil. KMnO; wnd thes, (cu.hic_cﬂ»“m,);c\c_c,u

peimary aloobol, Le., n-butancl Tertiary alcohols ere mot N "/ N\,
" H
onidized by dil. KMnO), N P

CH,CH, CH, CH; OH -4 CH,CH, CH, CHO 149.
le VANV ANT =S
CH,CH,CH,CO0K + Mn0O, +KOH CA g N zAmou
on (B ot} {4) (Dicyclopropy! ethyene) (8
147, ROH + CH Mgl — CH, + Mg
N A,,,M‘ =S Au,g" Ow=Com0
112 mL gas CH, is obtained by 0.037 g ROM {Cyzlopropyl beomide)
# 22400 mL gas is obained by 2031X 22400 _ 5, A
112 ou COOH

*+ Molar mass of ROH = 74 g mol ™'

Since, ROH ce oxidation gives acid of namber af ; s
carbon atoers and thus, ROH i primary alcehot, Lo, '5% () () reacts with H, to give () and (C) seccessively ant

C, Hypoy CH,OH. thas, it has either two double bonds or one triple band.
" 12020 e 1e 12424164 1= T4 (i) Ozonolysis of (A) gives (D), an aldehyde CyH,0, ie.
s CHO and (£) C3H;04, le. | and thus,
7. Akohol is C;HyCHy0H. The reactions saggest the b o f TR
structure as
CH, CH CH, - CH == CH-CH = CH-CH, ——=, 3CH
St o S o
CH, CH, n,lu, CHO
c“'\tnt:nucuo CHy -CH, CH == CH-CH, -CH, 2
an” " CH, CH, -CH, - CH, - CH, - CH
o RS =l e
C}l,/ (iik) C!{,-Cul'lrcu—cu.c", Oy
(Hooe-3)

148. The given reactions ssggest the following 2Hty - Cot; -0
® ("_"'"9.'0"’9’0 Nete:  Adtition of M; In | case is » chamcieristic rescticn of
(M) camnct be HCHO bowever #t gives Caonizram's coojugmed (altermate single and double bond) alkadienss
reaction because then (A) must Bave R'C—CH, structure where it occurs s | 4-position sad deuble bood is shifed 10 2,)
which will st give geometrical somer. = position.

[ .
(1) CyHyy — s CoH
c’mu CH £00H c:u“ r‘
vinylic boranes as  incermediate sod cix  alkene %:—- SHLHO
prodaminates.
(5ii) Thus, (4) is (4 (L]

.

Tbmabaofﬂkppﬁwd@m“pl&cﬂmn;h Br MaBr r—cﬂ,
H

(CH, )y OCH == CHCH, ———ry (CH, 3, C-CHO +
“ (L

(iv) (X) is therefore (CH, ), C CmuC-CH,
(v) Two geometrical isomers of (4) are

CH,CHO @2 < ? L.
(8) does ot have o-H siom aad will show Camizzaro's Hy -u0 H
reacnion. 1
O O
3



Syucihure and Reections Basad Problems

152, Ussaturated ether (divimyl ether) willl decolourse Br, waker
or Bacyer's roagent.
1.V < IV < H < I < I The resconvwy for £

debiydrodalogenancn deponds chiefly oo the stability of the
allenes being formed.
1% ()
b . OHC-CHCHy CH; CHO
0+ MO
Baryers rengest
oM

158 G)
CH, = CH—CHICH, ), %cu.—cr—uamm

(A} Secomdey e I
CH, 0O CH(CH, ) +——— CHy - CH CHICH, ), «=5
Kavome (0) I
O
1) Sy sl
"
() CH; — CH— CHICH, b, 5
)
CH,—CH; CH —(H,
|

CH,
3 My o

6. (1) Molar mass of bromo-derivative
1% (B 4 _._mxmm_m
Ar==g2
(2) Let ive be RBr
Then, molar mass of & = 123~ 80=43
., C'HM =43
a=3
Thus, bromo-derivative is C, H, Br
Resctions:
.CH. - NeOH , CH,y CH; -CH,;OH
CHy Oy - CHy B O i

A0y, 39 O CHy CHy O CHy CHy CHy
T

CHy CHy CHyOH—
w Ny, 19T

D) Propd o=

N, CH = CH; _’_‘Qi,m-ma
o vy o 40

M, -CH = CH; _:ﬂam. CHCH,
. -Ho

OH
) Ppn b
157, (1) ok CoH O d0cs mot reac -: Locw vq.
appreciably at room temperaiuEe gAVES precpitac
with amaoosscal , and thus. (x) has termined
ﬁ:u“&ﬂsm‘mﬁpm .
%) () o0 hydrogenation sad then reactng W gIves
3 wdnxx)bwmmm
3 Kmhswwo(.tdmvfssul-yh

CH, CH; CH; Com CH
T Pom 4 ve Lok

(L)) mmwwmay.mumu&j
wsﬁwﬁ'mb“hlmkol’u)mlw
wo moke of CH,.

CH, CH, - CH,C e CH + 2CH, Mghit — 2CH,
w
OH
-+ B4 g (x) gives 2x 22.4 bwre CH,
. . 2x224x042
) o.‘:'(l)“lm -—T-—-
Given fact is confirmed.
188, C.H O + CH,CHO~0.535g

Leta g C;H;OHand b g CH,CHO be present in mixiure

wrh=0533

Now mixere reacts with Fehling sobation 10 give & red

precipitale, whach saggests a characheristic reaction 1o

aldebiyde, ie.,

CH,CHO = 2000 «s CH,0C00H + Cu,,0

1 by et got
.

¢ 1436 g Cu,0ks given by 44 g CH,CHO

. 12500k given by 212 0 3685 U, CHO

. b=0368g

, U o
- WOl CHCHO = 250 % 100= 6X.7T8%

199, The given stalcments suggest the following
(1) (8) 15 scetic 3¢ since o rescts with Ca(OH); which on
dry distillation gives (£) C, H O, (e, acewome.
CH,COOH + CHOH); — (CH,C00),Ca

&
(CH Ca ————+ CHyCOCH,, + CxCO
O00n G Al )

24 ml.CH,

(ii) (A) reacts with ethanol 10 give (8% Lo, CHyCOOH and
(©), thus, (4) is CHyCOOOCCH,
CH,CO,

/0¢ CyHyOH —— CH,C00H + CH,C00C, N,
CH,CO L ©



783 Numerical Chermistry

G50 () am cid Mydolre v (Lo CH,CO0H 14 g
CH,000C; Hy om:onm,ooomc,u,w ")MW“C’""O_O' H. the caly tertiary alcohol of
CHon—2, cu,coon = cH,
wn ]
168, (1) (4) gives Locas test within § minutes aad thas, (4) is .’“":’""""'

secondary alcobol. cH,
&%gﬂ@mdmmmwlah (Im, |

A) is 2met OFL O 01 OO N
(3)  1120ml. H is given by the action of Na over 68 (4). ohy—C—1u o =
. Hwo v - M_w. (4) CiHy C;H,

H20 2 Ml 2o MetinyL1, J dimesirytmasmsen:

Molar mass of (4)=60 g moi ' [ pa
Since, coe mole of an slcohol baving OH i !
11200 mL H, at STP with Na. o2l e |
(4) Theas, C,H,,.,0H=60 CH; —C —ONa 4+ 1/2H,

e n=3 é’

. ) H
or (4) is C,H,OH; being secondacy alcobol its formula is °
CHy CHOH. CH, CH,

2 oy —ou 201, NG oy o
CHy CHOH. CH, % CH, CHBr CH, % s TR e sihu,
) (L] C H, Ll
(Pogen = 2-ol) (2-Sromopecpes ) (:'
CH, CH
@ cnd ] Se—aucn, 2, " N oo o, oo
A, ) CH, CHy” e
L (0} Acene ©
Dy Baoth (C) and (D) give test with carbonyl reagents such &
) HON, NaHSO, forming addition products but caly (C)
R TR T ives test with Fehling solution. Thus, (C) is aldchyde sad
161 (')“-ld"——A-r—x—'—— w)llhh-.uehhv’-;al,m—uit
o 1000X 40X D.008E _ yy o i 162. (i) (X) forms semicarbazone and this possesses carbonyl gp.
o §%03 >c—0m,N-Nnc0Nu,—.>c_N.m
Elemest %  Relstiveno.  Simpiest ratie (i) It does mot give Tollen's reagest vest and thus & is
of atems =
¢ 68.18 568 48=s m““”ﬂ"%udmmhuw
M 1316 13.16 1n2=n 3 ;
0 18.66 1.17 11 (")K'thdlhemm&lﬂnﬁ

< Empirical formuls of (4) = CyH,, O; Empirical formuls formuls; (X) is CyHy —?Q‘: -CH,
mass = 87 but molar mass =~ 33 and therefore, molecular
formula = C;H,,0.
O)(A)Mﬂw“ndﬁmﬂ,wiﬁmp,
(A) is sicohol.

(4) (4) reacts with Lucas reagent (HC1 + ZaCl; ), & dense
odly layer acparated immediately hemce, (4) is 8 tertiary

(v) This om reduction will give a-propy! bessene.



163,
' IC,II, (l::ﬂs
CHwe C— C —OH 21, CH, -CH; — € —OH——
! |
CH, cH,
“o "
COtmndly wtrw) (oo

Resistant 10 oxidation as it is tertiary alcohol.
164 (1) ")O-ﬁ—oh—ai,—ﬁ—al, —

Aided
T -

() CH, C—CH, —C—CH,
Il |
4] o

165. The statements provides (he following informations

mmm-‘m

Br=.5

A (hbmum

m@“’"’—,a.—

167, CyH;CHOH CH, -°—"'-‘-'=-"l-cc.u.£oowa£,
o Wiia Yehrw

168, The reactions given are |
'Csl"no"—"cs"u or_, C,H..O"

FLAS 1) A
w .ﬂ—“’
Al e
CyH,, OH p. Cn"h ~“mronr (A)

nuu..-uu.ty mu) {8 (CH, ), CHCHOHCH,,
(CH; ) CHCHOHCH, e (CHy )y CH = CHCH,
l (l)u
|
(8)-ts (CHy ), CH—CH;CH, =53 (CHy )y CHCH,CH,
(€122, (CHy )y CH = CHCH, —ies
(CHy ); CHCHOHCH,
Also, ]

(CHy 1C = O+ CHy CH, Mghr — (CHy ),

™ CH;CH,
H
o, el
CH,CH,

~I2%, (CH, ); C == CHCH,
- p "’
169, (1) (4) undergoes acetylation and thus, contains OH gps.

—OH -2, __O0CCH, + HC

(1) Presence of one OH gp, enhances C; H, 0 structure in
molecule. Snce, (F) shows an increase in 4(C;H;0) units
wnd thvas, (A) has four OH gpa.
(iii)mu.u)h(':ﬂz CH: CH-CH; Butan-12.3 4-tetra-ol

OH
(l'.!'l ——fﬂ—cu,

|

00C CH; 00C: Cﬂ, 00C: CHy QOC. a{

170, The given stwiement about (4) and (5) e
following changes Hegen

c"’\c“. CH,
3+ MgBr +
CH,/ CH

(d)mis)

OMgBr

(B)IGI;

> CH-CH,CHO
F) e (4}

CH
CH—cn”
| \q..,
OMgBr



170 (0)(5) rescts with bydroxy! sseme and thus, (5) bas carbony]

W Lo, > O=0gp cither ketonic () C=0) or aldehyde
(—f-ol .

{n)m”-munvﬂ’foh'l reagent and s,
(8) s kesone,

(ii) (B) is obtained by hydrolysis of (4) sad dws, both

Clatoms should be oo same ¢arbon stom, Le., (A) must be

gem dihalide a5 well as not on comers. Thus, only
possibility of (4) s CH, CC1 5 Cier.H,
Reactions :

')a'li C armra‘l) =4, CHy- CCH, {CH,

o
) B o
_ CHy
(@) €0+ H;NOH —
CH, CH, oo
w
CH,
>c—won
CHy (CH,”

- TS, Mo reaction
-

QhCH;
172, For epancal formula
C=407/12 =139 i
H=51/1 =51 15
0-54.4“6 “34 10
-. Emparical formula of scid is C; H, 0,
s of mass of acid

E.mass of Ag “E. mass of acid salt
s B mass of acid salt = (100 x 108)/'65.1 = 165,89
o E. mass of acid 165.89 - 108 + 1 = 5889
* Molar mass of ethyl cster s 174 and ths, acid 13 dibssx:
because molas mass of C,Hy gp. is anly 29,
Thus, Molar mass of acid = 5889 = 2 = | 7778
4 Molecular forewsla of acid = (C;H;0, ); = CiH Oy

Thus, acid (4) is CH, - CH. ; the isomer of (4) may
\COOH

CH,000H

Numerical Chemistry
The two may be distinguished by beating
‘ . .
(A)m,CH\ st CHy - CH; Cogn'lom,

(Metdyl owions sod)
CH;COOH alz(D\
8 | Ay |
CH,COOH cHy,c0”
[ve— (Sanvan wibrcrid)
173, () C HyO; reacts with NaHCO, to liberate CO, and so it
containg —COOH group, Le., (4) 8 C;H;COOH.

{ii) CyHy COOH 22550, €, 1, + Na,C0,
o Propasc

04 H,0

Thus, (4) may be
CH; CH, - m,ooon or CH,: cnooon
_t:d a', (m

3 MOy iprmpances achd

Since, both gives propane on decarboxylation.
(iii) Hioweves, CgHy,0,Ca, te., Ca salt of acid on beating
gives

G‘] \ m m /O‘J
/ ai’
Lt

th ketone and thus, chain i scid is also e
&nmmmnoumu.wa

3

>an‘>‘(.>ouu-mmum

)
!\ a‘)\ /G‘)
2 CHCOO| Ca s CHOOCH.
[m'/ ]; CH)/ u‘ll
)

+ 20200,
174, The reactions suggest mi |

Ci-lz—aiﬂlgx + C‘“,W — QM;O!, -CH = CH;
“0 ©)

oM CH,CH = o, 21,

‘-c"’\
c=c/"
[ \u

"
CcHsCHz‘C“ == CH, ,.—':.' CyHsCH,CH, -CH, Be
)



Structure and Reactions Based Problems

175,

176

(1) (4) C Hy 0, loses its optical activity on strong beating
and gives {8) CHO;. Thus, (4) may be
CHy CH, CHOH: COOH or CHy CHOH- CH, COOM.

(14) Since, (8) Is C4 Hg O3 and thus () is p -ydroxy acid and
pot a-hydroxy scid because oaly i -Aydroxy acids lose H; 0
on heating.

Thus, (4) is

CH, -atot-’cn,ooou—-‘-. CH,; == CH-CH, -COOH

(iii) CHy = CH. CHy COOH ——ty CH, = CH- CH,00Q1
" ©

NRICH )

/al)
CH = CH- CHy CON
o)

NCH
(I¥) CHy CHOH- CH, COOH 2L CH,. 00 CH,CO0H
A 1]

3

(E)Z=etmnle, oy, 00CH, 2, CH,CH, -CH,
" w

(i) (4) C4HLO adds one Br, molecule and thus, has cae
double bond.

(12) It forms phemyl hydrzooe with pheayl hydrazine and
thus, carboeyl growp is present in (4).

(ia1) {4) does not reduce Tollen's reagent so carbony] group
# kesone and not aldehyde.

(iv) Ouonolysis of (4) gives CH,CHO and CyH, 0, and
thus, in cooxidesation of above facts (4) is

CH,CH = CH-COCH, Lo, CH, CHO+ ?1,00010
“0

Note
177.

CH,CHO+ 0O

: @0 aidehydes lose OO moderately & fuem sldelrydes

(i)C,H,.Ohnmm(A)ni(ﬂ).Holccullm
mummumm )

(i) (4) on treating with NaObag.} gives 2,2-dimethyl-
mml-dummwmmmu
an aldehyde lacking 0-C-atom; since this is Cannizzaso’s
resction.

(CH, ), -C CHO =2, (CH, ), -C CH,0H +
x.a.o-'"v—

(CH))' C-CO(N.
(m)mmmmmuumm
condensation product 3-hydroxy-2-propylbeptansl  and
M(B‘)hm-l.-mhmhnomnm
atom.

Gh'a'h'a“z'mx'lc'""?" ‘CHO

0 G)H,
[Pentan 34l #)
CH,-CH; - CH, - CH, CH— CH.CHO

yHy

MaDH o)

178, () (4) i an acid showing

179,

™ .
HVZ reaction in presence of
P+ Bry. It suggests that (4) is & -CHy COOH.
(i) R—CH, - COOH —2"4 RCHBr-COOH where X is

C3H,.
() RCHBRCOOH has asymemesric C-siom represeaied by
c*

(iv) ACHBr-COOH-—=""4(C), simce C has not
gromesrical isceners and thes, (C) may be

" ¢ = G- COOH
- m’/
CH
(> CemCH COOH
CH; 0

CcH  CH
(vi) '>C—CH1 S,

CH, CH,

H,
Dumtegiien. "\ Cem Ol

Negmr Pomiive
Schl® s rengeot SchE s ragem
[epNe——

CH,\
(i) Thus, (4) ~ CH-CH,-COOH

CHy
Cll,\
on,”
(1) (D) co heating with B,O, gives 2-methylpropannitrile
and »o0, (D) s (CH, ), CH- CONH,
2 Mt p—————

@) CH-CHBr-COOH

(CH; ); CH-CONH4 _ﬁ.. (CH, ), CH-CN
@ 2 Myt -t

gz)(mumwm.um(q.mm
is formed by the action of (8) over NH,. Thus, (5) is an acid
and (C) is its ammenom lum salt.

(C") h(a!,((DOH*- N“, —_ (CH, );Qi-COON'H. —f
=

2 Mhotey e wx) FETR I —

(CH; ), CH CONH,
wy

(3) Acad (8) is formed by the hydrolysis of (4) hence all the
three halogens must be terminal C.
- present ca -stom.

180. (1) C;H,0; bas two isomers (4) and (8). The moleculer

formuls suggess, thas they may be an acid or ester.



(2) (#) rescts with NaHCD, whereas (4) does not do so,
therefors, (5) is scid and (A) is ever

CH,CH,000H HCOOC;H; er CH,COOCH,
(Propascic wcit) (5) “ 1A

(3) (4) o reacting with NaOH gives (C) sad (D); (D) gives
iodosorm test and thus, ester is HOOOC, H,.
HOODOC; Hy 2, HODONa +  C,H,0H
) L) (%, £t
[ ot kel e

(4) Also, (C) on teating with dil. Hy SO, gives (F) which
reduces Tollen's reagent,

nooom—.-’:f—. HCOOH + NaOH
n
(Rooduwrs Tobimn' s roageat)
131, (i) Compound (¥) is obisémed from pestancd-1 vapours ca
passing theongh Cu at 570 K s thus, it is an aldehyde (1
alcohols give aidehyde)

Glrcn,-m,-m,ui,ou—,i;-r

CH, CH; CH, CH, CHO
Pewannd 1 (1)

(ii) Compound (B), L., pentasal-| is also chtamed along
with O and H, 0 from (4) on heating with H, S0, . Ths,
(4) & CH, (CH, )y CHOH COOH.

CHy(CH, ), -CHOH- COOH =224,
w
cH, -CH,~CH, G‘.g CHO+H,0+CO
(i) (4) on beuting gives (C), Le.,
CH,y (CHy )y - CHOH COOH —2+
(L1

CH(CHy )y Q'l—c -0

0
O—é—(!"—(CHx)rOl.
l&

1m. u)a-n—f-m'; Molar mass of estes = 102
[
0
S Molsrmessof Re R« 100 - 44 < 58
2) Given, R—O00R" ~*¥_, p00O0HY &' OH
4 Aod ookl
mM of acid = mM of NaDH

0.)35
m'xwoo-zsxm

- W-ddl—c—ol He 74 g mol™
I

Molar mass of £ « 74 - (Molar mass of COOH)
=M-45=29
" Mol mas of B’ = 58-29429
Thus, R = R",als0 & may be C,H,, , | = 29

Numerical Chemnistry
te, R'andRisCiHy

O)ﬂ“,mﬁ CH,y -CH;CO0CH; -CH,
Reaction :
CH, CH,C00C; Hy + H; O~ Cll)Cil‘;‘OOOH‘ C;HM.LOI(
u;":-—. |N-i--:-& R Mt
183, (i) Since, (X) is hydrolysed 10 give an acid () and s slcohed
(1) and thas, (X) s ester,

" 0l +R°OH
""ﬁ—m _“‘-mcgou @

o
1ty
(if) Oxidasion of alcahol (Z) gives acid (1), it shows that (2)
s » primary alcohol R—CH,OH.
R'OH -2, ROOOH
(rd] n
4 R-CHy-OH—s RCOOH (R is R—CH, )
So, () I n—ﬁ—ocu,k
0
LX) s CHy CHy ﬁ—OQ!,-CH,-CH,
(Propylpropanosse)

O

(1N s CH, - CH,CO0H (Propasoic scsd)
(Z) s CH, CH; CH;OH(Prepan-1-al)

184, (1) (F) C,H 0 does non give Tollen's 1em, docs mot reduce

Fehling solution but forms hydrazone and so, (£) s &
kewms, A ketone of 3 C-atoens is only acetone.
CH, -CO-CH,
)

(2) (E) is formed by heating () with Co{OH),; s, () i
CHyCOOH (acetic acid). o

xu:soouomw), —24 (CH,000), Ca —24
CH,COCH,
o
(3) (8) is formed by the oxidation of wnd thus, (D) is
C; H, OH (ethyl alcobol). @
Ql&m%—.m,m
(L]
14)(’)-d(b)h&-:fuwby(oouwm' o acid
medium and thus, (C) should be an ester CH,COOC; H,
(ethyl acetatz)
CH,COOC Hy 2, CHyCOO0H + C,H,08
' «) L " o
(5) Now (5) and (C) both are formed with action of (4) over

C;H;OH and 30, (4) can be acetic snhydride,
(01,3,0),0 + C3H OH — CH,CO0C, H, + CH,000H
o (L]

185, (IHO) s P -keto scid sed tvas, it may be
=



Structure and Reactions Based Problems

(2) (C) om decarboxylation gives 3-pentanone, f.e.,
R—ﬁ—l‘:'»—ooou_"""_‘-,,_ﬁ_c"'

0 R" 0
or CHy —CH; —C—CH,

8 &u,

Ilecwe -
Thus, RisC;Hy and R'isCH,
S (Ol Ca"rm-fﬂ‘m
CH,

(3) (C) s formed along with ethanol from (8) on acid
hydrolysis so (8) is a i <keto exter (ethy! ester).

CyHeOO CH- COOC; Hy 22, ©, H,00CH: COOH + C;H,0H

| |
q‘) G‘)
w) L3
(1Mt -3 kntapostanie séid)
(4) (B) is formed as 2 condensation of two mole of ester (£),
since the condensation occurs al ‘a’ C-atom, ie., Clalsen
condensation or Claisen reaction so, the probable seuctae
of (A)is

> CH, - CH; - COOC; H,

A

Resction: o-carbon

T £
CH, -CH; mC,H, 'Clk'.‘", -CO0OC;Hy wm—s
w || o

(D propencens)
CH,—CH, —-C-—fum;"’ + CyHOH
| o,
w

£, (2- Moyt ) bamaporarmiel

186, (1) Compound () (CeH,30; ) o0 reduction with LIATH,

gmmmmwmmu.am»um
ester RCOOR’

»  Rodutvn MO"‘R'O"
@ Rogoi S0 RO KD

O)(ﬂhmbdcoddo(mhm“ﬁhm(nh
CH,CO0H.
(- ’A(X)Oll « &0, ». R=15, e, CH;C00H) ,
(4)mumwuma(m-d(mhmw
axidation of (8) and s, (D) is CH,CHO and (B) is
CH,CH;0H

ester of six C-atoms giving two akohols, ane of
(Z”c:::m&:‘:“doMul-hdhm
wioms. Thus, ester (A) is

188, (1)(A) = sodn salt of &

14
CHy CHy CH,; COOCH; CH,
Pt b

CHy CH; - H,CH,OH + CH, 'Cu,m
“ w
Jon
CH,CHO

CH,
@

(4
o CH, H; CHzCH3CH,
Aadorm
CH, - CH; OH + CH,CHy CH; CH, O
i ©r

(6)(0]««&3%““”“”
(ﬂMuaﬂyﬁ:hww(C)

MaCiting
2CH, CHO et CH - CH(OH)- CH; CHO
J,' WA condermetan Aldd

CH, - Rodwtit . CHy - CH == CH-CHO
CH,CH,_(:I‘;‘ CHOH «——(H, -
)

(N4 CaH 0y Mm,mw,nmku&
i, (A) s CyH; COOH. )
a)u)mmmhwdhmm
isamerisen.
(3) C.H, COOH —2» €3Oy

)
Since, (§) is optically active and thus, acid (8) may be

H

|
(B) CH, CH, f'—m {2 MethyToatanoic acid)
CH,
*is asymmetric carboe.
(4) Simce, { B) 1s formed by hydrogenation of acid (4) having
grometrical isomers, thus, (4) can only be
CH, - CH = C—COOH (2-Methyfbut - 2 -enoic acid)

o D
H—C—CH,
o Trea

. carboxylic aoid produced by a gas
() cn reacting with NeOH at high P usd 7 The reaction is &
characteristic reaction of OO snd NoOH ot high P and T
sg‘mu—'-'—'-.mom—-"lmqg'ou

(2) (A) on hemting in peesence of NaOH followed with
"3w‘ M.M“(Q



e
COONa COOH
HOOOH %, HODONs —24 |~ 20, |
Povmlo it el b OOONG COOH

w Oadic actd
©

(3) The data given for (C) also confirms that it s oxalic acid
Empirical foemls of (O)
Clemewt %

12,039, 10,
C % oa 10=2659

2, 0.08
H '-in.“oxlm-zn 22 1

O 100-(26.59+220)=71.19 444 2
Em"shlﬁIud(QiCHO;:WW
mass ~
Also, molar mess of ()

_ M= of o Mass of Ag salr
Eq. mass of Ag E+108
where, E is Eq. mass of anion of scid
EZ!--__.__'
108 E+ 108
o E=d4
< Bq mmms of acid =44 + | = 4%
v Molar mess of acid = 90 g mol ™'
% M. formuts of (C) = (CHO, ); = COOH- COOM

189, The stmtemscnts given in problem ssggest (4) % be

CH,COCH, CH,COOH

on,cowial,ooon—“ﬁ. m,m&mg
4

Relative no. of stoma  Sloplont rathe
221 |

CH,CH,
o, Non
©
- /a)ou
Ol,m&’mm —-'C"m +CH, \
(b i)
W, <°“ wa, CHilHy A
—_——) ¢
a,” NN oy Now
€ @)
CHyCHy\ /N
7\
CH, CN
w
CH,CH; CH;,CH
) >C<°‘ = 3 x> COONs 3ot e
o’ New ey’ SCooNs
) Sudias wb 7y
CH,CH,CH;CH,
PRV

1%

Numarical Chamistry
f"zco"s

H,ktiu—CONH—CH—COOCH,

CH,CO0H

Apurme

(i) The four functional groups are

(8) = NH, (smimo group} &

(v) — OC0OH (earboxylic wq_)

(c) —CONH — (peptide or amide group)

(d) —COOCH, (ester group)

f“:Q“c

ag,ﬁ,n_?--com—a-l—W,
CH,C00
Doz ww
(i) Aspartame "Ly HyN: CH—COOH +

,COOH
1 1 Awns sl

CH,CH,
H;N— CH—COOH  +CH,0H
[IPrre—
'G‘:C‘H:

(W) H;N CH-COOH 1 more hydrophobic & it bas coe
~-COOHsd ome —NH; group sloeg with more powerfial
hydrophobic chain —CH; CoH;.

(1) (4) om bydrolysis gives an amine {5) and & essbaxylic
acid (€), Le,, amine sod ACOOH,

mmmmmmwcmu
e product is insoluble in aqueons solution of NsOH and
hdat.u;‘i'n(l)hm-‘m.

~
.'/NR.
(S)Mﬂ(Qmmeoh'imﬂMl be
formic ecid HOOOH. o
(4) Thas, (4) C; HyNOcon be

5
HOON NN =DI
\Cﬂ: ( methy!formamide)

(S)mmenbojﬁﬁdby&m
Resctions:

CH
S
H-—CGJ\ —n-oB—O(E‘)H'(Gi, JaNH

le,

«© -
(cug,m + CeHs S0, Cl = (CH, ), N- SO, - C¢Hy
adbobary! twore [N -

HCOOH + Ag;0— 2Ag +H,0+C0, T
« L s



Struchwre and Reactions Based Problams

191 (1) Compound gives foul odour with CHCI, and alcoholic
KOH aod thus, it is primary anwme say R—NH;. The
reaction is carbylamine reaction.

BT - MaNO,

(@) ANH, 2220, porg,

+ 112 oL N; is given by 0.295 g
- 22400 mL Ny s given by 0293X 2400 _ oo

153
. Molar mass of RNH, =59
R=59-(14+42)=43

ie, C.HJ.Q =43

o= n=3

(3) Given,

CyHyNHy — M0, ¢ 1 0H 22200, +ollow precipitate
Siace, alcohol gives jodoform test and thus, it is secondary
alcohol, (.,

CHyCHOH: CH; (Propsa -2-al)
Thus, criginal compeund should be CH,?H-CH,

NH;
D
193, (1) For empirical formuds of (4)

Element % Relative so. of atoms Slesplest ratio
C 4932 41l )
1] 2.5 8.5
N 19.13 »
0 2181 137
wm-eru)uc,u,m
sod Empirical formula mass of (4) = 73
(2) Molar mass of acid (8) can be denved ax:

Massof Ag M of salt

Eq mssof Ag  Eq. mass of salt

5967, 100
108 E+108

o E=T3,ie., equivalent mass of anion of salt
- Equivalent mass of acid=E+ 1= T3+ 1=T4
- Molar mass of acid = 74 x Ig mal ™' " Basicity = |
(3) Acid (5) is monobasic and thus (8) is C, Hy,. COOH
12w+ e e 141245240274
e ne2
So, acid (8} is CH, - CH,COOH.
(4) Simce, (B) is obtsined by the sction of (4) with NaOH
followed with bydrolysis and 80 (4) is CHyCHyCONH,.
CHyCH;CONH; —"<"13 CH, CH; COONa + NH,
(Propesssnde) (4)

2 s
1
I

non
CH,CH,;CO0H

194, (1) For rical formula of (¥)
: . Relative so, of stoms Simplest rutio

Element %

c 31 an 3

H 059 o9 7

N 19.18 137 1

o 2191 137 !

-, Empirical formula of (Y) is C;H,NO.

(n(nmwiﬁmMWDﬂ‘tm.ﬂmm

wihHNO;m‘iwdmol.l_.eqﬂulhuhd

(nmnumwm—mﬂu,m

CHyCH;CONH;  + Bry = 4NasOH —+ CH,CH,;NH,
i) () (E— -

Prpanereiel 4 w0,

Hofimann's brotmenide q.l,-.aw

reactaon
mmafmmmmaum—_-nm,
and so (X} is CHy CH,COCY, Le., propanoyl chionide.
CH, -CH; COCI + NH; —+ Cll;Cll:‘OONHx
X

195, M-MWMLL.CH,?LM
NH,

At pH = 2. CH, CHNH, COOH -5 CH, CHNH, 000K

AL, pH = 10, CH, CHNH, COOH 25 CH, CHNH, 000"
196. The grven reactions suggest that
(i)

CH;,
CH,CH,CON? M0 coqr 3 NH+ CH, CH, COON|
L2 \m’ g‘ )G‘l‘g‘

(i) (CH, ); NH 222, (CH, ), N-NO
" Velbow ol (E)

tlﬁ)(m:.),mﬂ&.«m, )2 NOOCH,
J «»

197 wm%mm%m(nMu
C,lm'lO, T:FC"".’,"O_&;;‘ C,‘l!',N
itk bt
CiH,N-E8L, () _weea, CHOH
COOM

(i) HOK

with

Cityoudn: mowd

(3) All these facts can be explained i
acetate, ie., CH, COONH,. if {A) & ammonium



e

Reactions:

CH,COONM, —23 CHyCONH; 24 CH,ON M
Ay o ma Ol P Moty rreemde
) m 0 N
CH,0H COOH = CH,C1- COOH «2L. CH, C00R
(Dyocdie wend (3O ovomcuic scid) ' (A )
n
198 mmenua—ﬁ—m',u. CoHsOy

o :
(ii) 1t remets with CH, MgBir; the peoduct (#) on scidificasion
gives an alcobol (8) which on andaticn with NeOCI

CH,
R——ﬁ—o’ +CHyMghe R—Cl—OR'
|
OMgBe
CH, CH,

NaOCT]

| I OR’
CHyCOOHe-———— R—C —OH T 2 Co Mg 7

N %
5 o

(ﬂ)MRMhHmodymmmeuh
me-uum.nm,hmmyu
CH
/ ¢ ]

H-—-COOCH, -CH,-CH, or H—COOCH?
CHy
(iv) Also,
y OH
Mgl e L rron-2L crycoom
B gy
Thus, 2°OH must be secondsry sicobol of Sree carbon
aMoms,
“-GI, /CH’
Gl, \CH!
199, Acid anbydride (4) rescts with an acid (B) 10 give an acid
demmum-m(mn-ew

>ummmmuu—coooi

(CH, -CH;-G)),O* ZGEC&(WH—O
w w
2CH, -c‘_,i,ooou +(CF, - CH;00),0
o
CHyCH,COOH has og. mass = 74
and CFy CH; COOH has eg, mass = 128
200. (1) Both (£) and (8) lose N, on treating with HNO, forming
M(Q-‘(mw and thus, (4) and (8) both
s y A (8

CiHyNHy 222, ¢ H,0H
Hmin e in

Numerical Chormistry
(2){C) reacts with Lucas reagent immediately and thus, (€)

is tertiary akobol. The tersiary alcobol of formula C H, O
is: '
s .
CH, ....(|:_ou o (A) hCH,—-lC—NHx
C“) C",
© 1 Ml yuipas 2 anmw
 Metyprooend

(3) (D) does not react with Lucas reagent and is casily
oxidised and thus, it i primary alcohol (—CH,0H)
Complets methylation of (F) doss not give on
decomposition butene-1. Thus, (8) and (D} do not kave
straight chaim. Therefore, (8) isc

CH,\ ,\
/cu-al,ou and G- CH;NH,
CH, CH,
) 2- Madyprapasal () 2 Moy wigen | e

1. (i) Moleculsr foemula of (4) saggests that it is
cither c,u,u<gnim

or CyHyO—N == O Ethyl nitrite
(i) Sinca, (4) undergoes hydrolysis 1o give an alcohol (8)
and an wcid, it is ethyd nitrite C; H, O N=Q,
Reactions -

CyH O — N owe 0 12

2 h‘“ ToC:l‘l',)m+l‘N0,

.

Molar mass of (8) is = 46

CyHs0 —N e O-Be8W00, ¢ 1 OH + NH,
m. (a)

CHyCH, Com CH —2y CH, CH, o ONg -5, (4)

(A)or CHyCH, Com OCH, %. CHyCH,CH, ey

\ n om
(®) Alkene is CH, w= C we
-"’ v %2
1 n i

®

n
(¢) o-hydroxy benzaldeshyde shows intrsmolecular
!'l-bouﬁ. (eh'l'uion)_l weaker H—boaﬁ thea
mu-decnl."" -bonding  noticed in  p-hydrony



Structure and Reactions Based Probloms

L~ |
and onc-@o_u_z_©_¢m
p-Hydroxy benzaldetryde

200, (3) BeCO, + H,50, — €O, + BaSO, + H,0

o ix
i taer 00
CH, — CHBr =755 CHy = CHMghe -2
HO —C=0

o

cu,—al-cl:—oﬁ"-!a CHy = CH— CH:0H
(F )

. OH Al whosked
Ay md
CHy= CH—CH, OH =4 CHy= CH—CHy
"
CHy=CH—C Hy Be

CH,0+ CHO CH,Br
Joe CHy— CH = CHy

-
CH,&—F:.:‘CH,

CH,BeCHO + HCHO

C H,CH Gigoll;ﬂwcm.ifphnylmh
m’niﬁla awm of o, -unsaturated carboayl
boty double bond and carbonyl group are
reduced by LiAMH,. )
208, mwawmm-«u
M-ﬂum(ﬂdm-&

Br Br Br
Q=0 O
a
(2)MM0¢M)WMMM
() gives only two isomers and thus, (4) sad (5) are,

&~ O

a @a
"

.

.
+

wr
ot

y (w)
@ ﬁ.‘ Br ‘©& s
’ an..-c‘.\.‘? SN a
(B} ©

Y’
D)
())(Quld-ic-ho(mw(D)“wmdhwl(l)
o (IV), .

206. mmmwu(.ou@:"xoﬂ
(@ @R @)
)
) o (©
()

Walatile dee 10 Ispmmoienider H-bonding ()]
{0M,0;50,; NaDot

a-@u ’.i

w7, a::;)quumu(n # hydrocarbon (Le, C and
Eemest % Relative se.of sew  Simplest ratie
c 056 235 ]

@ﬂ' B w@r

4
" i o4 128 : s
Y Empirical formuls of (4) =C H,
Empincal formula mass = 53

Given, Molar mass = 53x 2= 106 g mod ™'
*. Molecular formula of (A)= (CH, ) = CH,,
COOH

@) (4) 252, (B) Dibasic cid, R
coom
Meg. of dibasic acid = Mog. of NaOH

ﬂé?'xlooo-ulxoos

o Equivalent mass of dibasic scid = B



™ Numenicel Chemigty

' Molar mass of dibasic acid = 166 HCOON A
Molar mass 0f R w |66~ 2x45= 70 Reactions 1 NaOI + o)

'hiuhmlnho(‘.u. .
(;)’anluqm-tm”mu“ () Pheryl aeetic aeld
U

§ =d s 7™ (cc NN - o
Gl 0 (A) C.H.\c“’ e @ :
(4) Abso, (8) shows monoadtro derivasive so (8) i

3 209, Tbodv-mmw‘ollnqm..
@” u pars desivative and so (A) &

< : émé - @mjm
Q=Q =0 &

() (p-Xylene) () (Terepdtdalic scid) S0.01
COG COOM ®
M. @ Hy
NO; @m Wty 6903"": ©1
) ©
298. (i) Both (F) and (C) CyH,0; are moncbasic acids, () on COONa
chioriaation gives & compounds having 3 Chaoxs whereas SONH;
(C) on chiceination gives & compounds heving 2 Chatoms.
Thus, ch, ca (L]
7/ Q ¥ o "
(B)is Cea { =5 Gl - [mo.t
o wowd g ) e wd p- N g
(cnc.n,cg,ooou% CyHy -CCty - COOH @:s -
(i) Acd (1) foemed by (8) oo hydrolysis gives dibesic scid o’ o
(), which gives benzene with sods lime. (Saccharia)
c? " mm, cn’ o cHy CHy iy
“\COOH " COOH

)
oo ud p- M o—.--lr“n‘l @
(iii) Compound (A) being neutral but gives C H, with soda
e and thus, (4) is



Structure and Reactions Based Problems

_raou, @""""‘ cu,
ot
4]
® KON @cu,cn,
©

(A) has two structures:
CeHy CH H cH
SeelCh e
CH, H, CH, CeHy
HyNC h-n:-u,:nc
CaHls Celly CaHs s Al
S /
Cll, CH) 0’) cnl
D Tacowse money
20 NO, NOy
Q=Q ==
a
NH,
wa_
a
()
3 ] Thix is acid catalysed
(  mEEESE
0] . troi sabstivated carbon

(i) CHy ==C — CH; %’(Cﬂ, J; C—CH,0CH,;

N

This is base catalysod cleavage of sther where aucleophsle
attacks least substituted carbon.

CH; CHy
AL,
(@) @ A @m, nrem

No doubt CH; gp. s o~ and p-darecting snd thus o- and
pxylenes mre Sormed along with little m-xylene. But a2 B("C
odpwmﬂywm.-m
is stable product.

Alse, preseace of HCY favours dealkylation.

- CH m=CH~CHy
) CH ] _u.m__ @C”

212, Given,

CyHs -—‘:—ooummum—m-w)
G)(memuwiﬁTonn'smdM(Q
It . )
(i)(okowbyhﬂﬂﬁild(ﬂ““m-
serminal dihalide, —CHC1y group.

(mm?mwwolwmwi
CyHCH;.

This i Perkins reaction, () has moksr masss 14815 gmol ™'
 Moncbasicasid . F omass = 148,15

213, (a) The alkane having CyH,, structure gives only single

g o on
o San—{—t—ene
CH, CH, CH, CH,

“Q *OT'O-
OT°O.



Numerical Chamigtry
OH

@:’L "’ y (&)mmmdmu)uu(@m

i]
because meta position can form tribrome derivative.

’ moc"’ l-::\m’ _ N0y Being weak acid docs noe

Wosk hewe et with NaHCO,

L] CeHy
é w @& 1)
a0 e
I M (g |
CeHs Cellg Sronng base C‘H‘ N one

NHOOCH; NHCOCH;y

Q = Ok
— Reanmico
WH SOH Br
4. mwmm o~ (iv) If (A) meither dissobves i aqueous NaOH, nor it gives
C.Hr/—C!’ o901 c.nﬁa' 2 Qxﬁl&aﬂuv‘?ﬂ.,ﬂswm
\a cl ir,
s " @ocu, @cu,ou
CH,0H o
00, M, 2 <
a Ansale Benry! slcobol
LU Y
216 (i) The orgamic compound (4) is phenol a5 it underpoes
/O i, o/ i COOH Resmer- Tiemann reaction.
Hy=NO; ¢—— —C H; =
Q )\a co"d\o ’\Q oM OH OH
" " o [:] CHCIy KO8 [:]C“O
&Wm oaly product and thus, (&) i ¥ @
= vee is pama
derivative. ) “C,I,OO
n“'a ct (ﬁ)(Qdo-mmM‘smmo

umuhumm

) @a’m’ ® @ i i o
(m)© AR, @ .LQL‘M
: 5 Q
o = O™ =3
= @ S—

i
C1 Cl
Q@ o @No, mtmwum.pwu
a Pl nn- “ Rentve e of stoms Shmplest recie
" s v c 8 LR 1) 3
215 (i) (A) pives characteristic colour with agesous FeCl, and " 'Y [ ’
0 i s phenolic group, (=} 1M an '
(i) (4) on weatmest with Br; gives CrHsOBr; and thus, Honce, Empérical formula of (4) = CyR,O
taking am sccount of molecular formula of (4); (4) seems w0 Emgpérical formvala mass = 140.5

be & methy! substituted phenol, Le., cresol. Molar mass = 1405 gmel™'



Strueture and Rvactions Basod Problems
Molecular foemuls = C, HyCl
{2) Given, CyHyCl ~H2y C,H,OH 2222, CH,0
4 w ©)

(3} (C€) reacts with phenyl bydrazine and thas, a carbosyl
compound,

(4){C) gives positive sodoform test and s, has CHy CO—
unit. Thus, {C) is CyH4COCH; (Acetophencne)

(%) Slnce, (C) is formed by the oxidation of (#) and thas, ()
is C, My CHOHCH, (1-Phenylethnol)

(6) Since, (&) Is cbuainad by hydrolysis of (4) sa, (4) is
CyHyCHCICH, (1-Chloro- | -phenylethane)

Resctloms : C4HyCHCI-CH, -%"-'-0 CHyCHOH: CHy
4 L
=, CeHy COCH,
©
C¢HsCOCHy + HyN-NHPh —— c.n,-ci»—ah
|
NNHph

Moyl Mpdome

CyH,OOCH, = 31; + 4NsOH — CyH,COONa +
Yollow pot

CHIy + SNal + 3H;0

2
0 :
E\ ~Clly
N A i) E
.i/ Colly -
. 0 OH

M“-,bﬁk) L]

fdls
= Ol
» ol

(ol

h

o 0

CH MY +

219, mmm-wlt-

CW

o

i
(gt M g o,

\~ P i o- betrvaties)
cu,ooou lt ]
oL -l
(ﬂ
COOH
q“ o

ln

220 mnc.u,cu,u.xdm is CHy Mg

CH,
CHy ]
CHyCH,MpX + >C—O—0 CyH,CH,—C—08H
CH, i
o o,
CH;
CaHsCHy i
C o O —s C H,CH, —C—0H
on,” 1

211 (1) Given, mxture of (4) ad (5)

CHOYy
+ Alkalioe
T Oru:i‘e.m a:ouh)c

(2) Organic layer on treating with KOH(ake ) prodecss (€)
of unpleasant odowr (C, H ¢ N)and thus, (C)is CgH,NC. Thes
is carbylamine reaction. Therefore, (A) is CyHNH,.
CyeHNH; + CHCY; + IKOH(ale, ) —
(Aewiae) ()
C,HNC  +IKQ1» 3H,0

Phomd imscyunde €}

(3) Alkabise layer on weating with CHCL; followed with

acidification gives two isomers (D) and (£) (C, H, 04 ). This
18 Reimer-Tiemann resction and thas, (5) is C.H,OH.

cnmoeion £ Ol O)
Phenol (8)

Omo hu
Hydroxybonzakdch vies




. smxam-mmmmundl

Amines are isomers. Al mmine hydrochloride s
C,Hy, . yN-HCOL
** 32.A2is chlorine then ammise = (100 - 32 42 - 1) = 66.58

. nsummm:ﬁg%’-’-nw

21+ 20437290
o n=4

Theas, amine is C H,, N.

The posssble amines are :

CH,G!;C(I};CH;NH; 0, N, + CHyCHaCH,CHy OH

CH, (I:n CHyNH; 2204 N, 4 (CH, ), CHCH,OH

CH,
s

(CH, )‘,oc.rm, 224 Ny +(CHy ), C OH

oH,
CH, - CH-CHy-CH, 2, n . NC.ron
] CyHy "
. NH,
wm

AN primsry amines give N, with HNO,.
Oehers wre CH, CH, CH-NH. CH,
")

or CH,CH NHCH,
|

CH,
Cﬂ,GI;M'lCHzCH:

or OI,N<
041(!(,

23, mu)c,umo, om reduction gives 2 solid (5) and thus, (4)

cootsiny —NO, group which is reduced 10 —NH; group,
(1) (B) undergoes diszotization (since —NH; group in £} w0
give (C) whsch on treating with Cu yCl3 HCT gives (D) and
(D) oa reduction with Ni-AVNaOH gives benzoic acid. This
suggests that Cl is preseat at another posstion in CgHy ring
in (D).

mmwum-»«-:mu,m(

CH CH
/0 pttion VAR Y
CaHa Gl e
( £) Nervtobuose ) Toladonms
SNy
e S oy /M
2 e “\na
DNl ) St
orde
el CeHyCOON
—_. ’
Na ¥y~
Chore
[Wrent o9

224, (i) (A) redesscs N, with HNO; aad thus, (4) is prmary

amise, (v,
CoH NHy ——— G H, 0
4 wn

(1) (4) forms alcobol (8) with HNO, whach is optically
mwddu.hwmn view of molecslar formela of (4)

and (&) as well as the fact Gt (5) on oxxdaton grves
dicarboxylic acsd (Le., two side chams on C H, rng), {8)

cam be

CHy /ooou
Gl e, \

CH OH CH, CoOH
wy

(i) Semce, ncid formed on axidation of () forms sebydnide
and thus, ™o side chains are at ortho posiions, i e,

.......g@:’“?'
Qs . Ot

MM-‘&
HOH.CHy  Ouiderion 00
Hy 0
(8)
COOH a
@ooon ©$>°
Phbalic scid

Andyride of phibab sl
& asymmetnc carbos.



Structure and Reactions Based Problems

225, C=TLE% l}!'.l 592 ¢
H=66T% a8 657 9
N=103T% i{-‘!! 0T 1
o=114r% 1083 0 1

16

(i) Empirical formuls of (4) CyHyNO; (4) contains caly
one N-atom in its molecude and thus, moleculer focmulas of
(A) is CsH NO.,

(i) (4) gives NH, with NaOH and thees has CONH, group.

(iii) Molecular formuds of (4) suggess it o be

CH
e
CONH;,
7 NeOH /cu, wou
(xv)C.H.\ —»c‘u.\ et
" m
CH
/ 3
C.H.\
)

(v) Electrophilic substinuson on (C) gives oaly one product
and thus, (C) is pars derivative and therefore (4) and (8) are
also pars derivative.

o
CH, CHy o
COOH (a4 &
© o)
HyC ©-§ o H
73}

226. (j) Compound (A) has —OH gp. aloag with unsaturation as
1l reacts with Na and decolournises Bry/CCl,.
(a) (4) gives iodoform test and thus, it should bave
C“, sTucture.

OH

(i) Thvas, (4) may be
CH=CH-=CHCH,
Cham
(iv) The reactions |
- CHweCH—C—CHy
— &‘ 1
e L]

A i
voon, @"“'W -

0
(v) Geometrical isomers of (4) :
CHs g 2 H—-ﬁ—c‘ﬂ;
C8, -CHOH—C—H CH, - CHOH-—C—H
(vi) Optical isomers of (4)
f:u:CH-C.H, f!l—CH-C‘K;
H—C—OH and HO-C—H

&, iy

227, (}) For empincal formla of (4)

Elezwent 2 > Relative No, of stoms  Simpilest ratie
a'lm.l“ w100 =777 46 ?
2 00m
H ﬁ'mK,n-" T4 L]

o WO« (M4 TAO= 1413 0s) 1
. Empirical formula of (4 ) =C,;H,0
(2) Since, (8) gives CyHOBey and (8) ks isomer 1o (4).
Thus, melecular formuda of (4) and (B) is CyH0.
(3) (A) is msoluble in NaOH and NaHCO, so (4) Is
OCH,

©

{4) (4) is also confirmed by actlon wish HI

OCH, OH
Q- O -
(Seluble in ethanclic

(3) (8) 15 soluble in N¥OH and gives (£) C; H, O, with
Bry water and s0 (5) is



@mu..wmmbmmm CH» CH =
) o .. 0N ~\Yoi
NORN O ©
oH
Bjwaer Be\YBr : 00CC
@m; iy cm:@w‘:"" m:ﬁ " @ @“‘
Br
(5 CHy CO0
Thas, 0S80
% - (m:©0%% i 5
el @ & @Cﬂ 229, (i) (4) decolourises bromine solution and sdds wp sne H,
- ’ molecule and this, (4) has one double bond
Anioss o-Crosal (if) Onidation of () gives () which forms only one mone
substitation product. mm formula of (B)
() CHyl (Methy) iodide) (D) @ S i
Faensd 6‘. (P-isomer)
)
. B COOH
(E) @ (2.4,6-Tribromo m-cresol) (i) Kenping in view of the sbove facts (4) seems o be
Jaliat OO
228, mmwmumiq&\m' 1,2-Ditolyt ethene

CH
r.&( b —"L‘h-oc.n,éutm’, (8 md (©)

COOH
e / copy . /HO "’c. . "@ = 2@
. et Cg. M
_.c‘n‘ ll4\

00C- CH,

()

@._m\ oo,z | ..,ca]

Since, (¥) on h-n..mpu-a wod thus (F) is orho 230 (l)u)h-m-wwmm-dmml-
derivative, i.e., salicylic acid, Thus, (), (D) and (£) are 8iso

ortho derivative.
mc‘"‘/a. - om0 /CII, mmmmu©mn—&&
Nou \oso. CoHy (2) The alkyl group asiached oa benzene ring is oidised
°“"‘:"" only if it has st least one benzylic hydrogen stom, Sinee, B¢
COOH alkyl group shows resisaance 10 oxidation and thus, it ssoul
/" No /CooH not have benzylic carbom atom, Le,, R is —C(CHy )y
G e, —
OH 0 S0, C Hy CiCH)),

I
) ") O)Mmil©
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(4) Other (mono substinuted) isomers of (4) are
CHy CHyCHy CH,

Q

CHy
(!ucu,cn,

wButyberaras o 1-pheryidetes

CyH, —ﬁ»—CH,OC.B,—ﬁ—GI)

nNse

Oy
(1) Oximes wadergo Backmann resrrangement as:
c,l-l,—ﬁ—(:ll,—o CyHy—C—NHCH,

il
N—OH 0
(]

) A

+ c“l—ﬁ—'NCtH$

0
KoM o

KOs

CH,;NH; + C,H,COOH CH,COOIh C.H,NH;
Whae wind )
) [a it

232, The properties suggests that (4) is,
Hs WP 1 ourise
CH=CHCH,

& gcz“’ i ———

y—CH=CH;

(i) Shaws geometrical isomerise while (ii) does not,
cH
By o "Se=c

C=C
\CH) H
Cl

OCzHs (£)

Coon | _mm  (ZN10CHs
[(8) NaOH
COOH
Nate: (A)muay also be
- CHICH,, C1OM = CHy
OCM,y - Hy
8 )

B3 The sttements provided suggest () 1w

bef”
. CeH;CH; CONH; having molar mass = 135 g mol =, 2




58 MMM
reschon CH CH
e e o H—4—OH mi HO——H

CONH, CH,CyHy CH
1 (i) 1t is optically active has C* comtro.
(1) It reaces with Na o give Hy, i
' OONH CO0 00 i
O™ = O 2O cumcmcuoncn, = concdion, o,
(£) " G}

(iii) Tt gives iodofiorm with I, + NaOH.
CyH CH; CHOHCH; — 1225, CH CH, 000N + cu,

An isomer (£) of () s
U () () wed (B) (C,\H,OC]) both are isoemers s0d @,m A, @m

umsaturated.
() (A)—24(C)
"y 4 CHCHORCH CHYUCHCHy
(B)—(C) (vi) e
(i) oo (1-pheny] propenc)
(vii) Being secondary alcobol, o gives test with Lucas
= reagent in about § minese.
COOH C==CH
B et @agn, 6. (l)TBMMmMu)u(@

a COCH;

. . of sink | o
(iv) The side chain ot | carbon of ring is oxidised (u)@ 'E; @

CHCH,
M)i@c with two geometrical isomers
2 {B) can skso be chained as,

—H mﬂ:@up @ + CHye00 Nkl :
W0 v aan—(() - amesmo

(Q\hl-.

I3 The statsements given from (i) to (iv) suggest (4) to be:

© i
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237, The givea :m-enu suggests tha, CHy—Com O & HNOH ==
| hy
(i)C.H,—?;I'—HCl’ 4 NoOH e C.H,rllal. + 3 Q-a{ NOH
CH, H I:l
w i
NeCl :::::o (ou-)
e

(@) CaHyNHCH, + CeH,50,C1 —= C;H,50, Q
o € CeHy

(Tnachable in oM} S
238, The statement provides that the compound (A), C;, H,0 Q:Q‘r—i: _‘ Wy hacuci
may be ’
CHe= CH= Cmm C—CHO Hy pot
@ _Ouonsils @Q’O (D) (Orsme) (£
: @—Oﬂﬂﬁ CHyCOoOH
)
+2 E:: A, i E

CH,
)
(L)) (Onadic acid) .
239. The given compound (4) 15, @—(Hﬁﬂi, —t @ CHAYO)
@—(Hz— OCH, &y s
&y ) * o @
This is proved by following ahead sseps. '

Mmﬁmmmmotahhm

s o T LA

q _@ ) 6 ﬂ_@ @
w0+ OHC OCH,
" PO : B TR Formation of p-hydroxy benzoic acid confinms that two
(ii) () gives iodoform test as it bas CH, ﬁ unit and oups are ot para position in {O),
0
prodaces cxlese with NH, OH. 240. The given compound (A) is . This is coafirmed
:)
by the following findings.
m@ + CHy{(COOC; M), e,
CHy
“

3 H(COOCHy)
CHy

(5



T8
CH,CH(COOCsH ),
+ HOH 8
® Qo
) COOH
cscH
CH;
©
_/CO0H
@0 -
oo = S
CH, COOH
© )
LX) m,{
@) @ N @
COOM ON COOH
) 1)

The compoand (E) a monomitre derivative in which each
growp i o same distance in benzene nuchrus mesng tha it is
symmetnical tnsubatituted (1,3,5) product and thus, two
groups in (4), (8), (O) and (D) are at meta positions.

241. The sutements given in the problem suggest the following
compomnds.

NC
Q@ =Q==0Q
(2] (L)) (o]
Acemaide {Cacylarnize,
(sparingly soduble o HyO} unpleasane odowr)
COCH, [HOOCH NHCOCH,
G = =
S0 SOyNH
= o (£)
mlu‘
©
SONH;
(a dreg)
241, The swsements gives in problem suggest that () |s acetic
acad. The reactions are given below:

AFOy
m Q‘h&!’ﬂ—&—t Olg’-.c- 0

Numerical Chernisty
O v 04 CH,COOH — (CH 0
(1) CHz mC BHCHLL tg’h
(iif) (CHyCORO +
CHy 3
Ay + CHO0OH
H3C©CH3 "ﬂ@ml
COCH,
CH, CH,
2. O
i u.c@cn- HyC )
COCH) CHyCH,
) (2]
243, Tho isomen afe ©
CHO v
. -
OCHy CHzOH
Preseoce of —CHO group aod @nen reduces Tollen's
roagent.
(HO
"
OH
Presence of —CHO growp and thus redeces Tollen's
reagent. Phenolic group gives positive test with FeCl oy
1
Nel
OH
Presence of medhyl ketome ol thus i
I “ group gives positive
COOH
@ Q)
CH,
::-eeolm& growp and thus forms sodium st of

OH

® Q)

OCHe=CH,

On acid hydrolysis gives | 4-dihydroxy bensene.
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244,
@C' xa, QL o
COOH
0 HO
CHO CHO

{4) Keto form {#) Erel form

@ Q +g: _*.@
(ﬂ@ﬂ:—@%@1:—@>

Bromodipheny'methane

246. (a) CHyCH;CHCICOOH ——2, CH, CH=—CHCOOH

2, CH,CH' CH,CO0R—2— P

(b) (CH3 ) CH -T2 (CH, ), C Br 23555 (C1, ), €D

CH
© C]’ 3 _cuem
WCHLCOK

0 B, — =iy + HOCH: s B

CHy
(CH, ); CH—CH,; -C(CH, )

(6) RCH ==CHj + CO+ Hy =2, RCH,CH,CHO
(f) CH;COCHy ——y CH; = C =0+ CH,
(g) CH,CO0H 4 CH; =C=0+H,

247. (»)
m (1 2
Ly “HLO
COOH

cis and frans ayclobexare
1,2-dicarbonyliz acid

5
cw

cls and traws anhydrides

i E

COONH,
(b)o:
COONH,4

(€) A:H;C == CH-CH,COPh
() CH,y= CHy; Less substituted alkene is formed.

(6) W0 CH— CH—CH, R
™

H,C—EH——(FI—-CH,—»
*h

H, C— CH; — C—CH; -_l:,’—oal, —-CHa—(I:—-CH:

«Q0=@0

© i,

0
T o

(Ths it cime substingion)



(ii) —OH uapgiv«emﬁnu-vlm,
(i} —NH; group gives dye test.

CH:

292, (1) (i) n,a—f-&L°"“"

CH,

u,c.—v;:—oc,n, + HBr (s¢id)

o
) Q'cus

CH,

CiFlsOHoy

No resction

Numerical Chemistry
4 NeOHLSg )
(b) (i) —
1 CHy

* F is Mherated

mh:blmb:mbueﬂh-rnmnut_.
enhamcod by wmolcm-ﬂmmn
orto and para pesitions,

NaOfay.)

(4) F s oo libermisd,

CH;NC;

Bimolacular mechandsm is not possible i tis case.

(c) (1) Due to presence of lome pair on mitrogen stom NO
group is electron donsting and ortho, para directing.

{E) NO; group i ¢lectron withdrawing and meta directing.
{d) Due 10 reduction of ceneral ring, three four mesnbered
antigromatic rings become smable while on reduccon of
serminad ring only one antiaromatic ring can be stabilizad

253, (4)H,S0,

(2) By
(oNo?

. CHy

OpN 0y
D)
NOy

Reactions involved are:
2H,S0, + INaBr+Mn0O; —  Br, =

4 @) (Feown fawn)
Na; SO, + MnSO, +2H,0

&
H,;S50,+HNO, — HSO; +NO,«H,;0
“ o)

CHy
ON

NO;
(D) (Exphsive}
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8L () z Z
H H H Z
H H H
4 H
(Ami) (Gauche)
Mole fraction of anti foem = 052
Mole fraction of Gauche form = 0,18
[

1B gy % 082+ Gy X 0118
B ) =0

-#-
N 555D

> 0/"\
D H D \OH
!ii (i) ;$i
H D D H
CH;, H

285, 1.93, 1,97 and 2.0 respectively.

:?:
o_cu_I—H — Cl-l, —Cll‘—C—H

-

Ll 25

+— 2 CHy —~CH=C—H
€]

Stability arder : [4] > [8] > [C]

[A] is more stable as 7t has no formal charge and have moee
covalent bonds with complete ocies. [ 5] has negative charge
on moce electromegative atom ‘0" whereas [C] has negative
charge on Jess electronegative atom “C” thus [C] is Tesy

stable than [8).
8. thlhyadu (OI,),C’ > C“)m: > (H,

9 aH wom Ja-Haors  wa-Hwom

The subilicy can be explained in terms of hypercojugation
of carbocatons. More is the number of a-H moes in

molecule showing Myperconjugation, more i its stadility.

-850

™
-
P -— 0 00

nummmdmmmmmw
camon forms nine canonical structures showing exhaastive
resonance stabilszation,

259, :CeaNand .N:C are two tuloeseric forms of cyanide

ion 'cn-ummmmmnmu
preseat om Jess electronegative atoes.

260, Phenoxide lom :

&l

i S

Carboxylate ioa is more stabilized due to the preseace of
segative charge on more electronegative atosn in both the
camonical forms, whereas in phénoxide ion, nogative charge
abso exist in Jess electronegative atom in all but cxcept one
canomical form.

3] OH
=
]

o
CHy — s Noreaction

CHy

due to steric hindrance of three methyl gps #t a.carbom of
SC=0gp

H,):)-P NH-NH, +—s H;NwC—NHNH,

As & result of resvoance in semicarbazide anly NH; gp
directly amached 10 OO gp shuws a decrease in electron
density (see N scquires + ve charge) and thus does not act as
mxloophile. The other NH; gp is not involved and retains
its nucieophile nature.

183, (4)

Tetsapeptide contains 3 peptide linkage and gives 4 amino
acid on hydrolysis
Glyeine (Gly) HyN— CH; — COOH



Alanine (Ala) MyN— ('.‘H—OOOB

CH,
Pheayl alanine (Phe) NH,-(;H—OOOH
CHy Ph
Valine (Val)  H;N—CH—COOK
o
CH,

Sizce tetrapeptide contaies free COOM at alanine so that
@uhumdw%b-wm
Mqﬁan“ﬂlﬁem&dhpﬂﬂmh

PVGA YGPA
POVA VPGA
164, (6) NHs

H
)
oF

/"’
N--Co—0 bond angles are

Numerical Chemistry

267, (3)

cl g '
&—'—g')- o
Br Me
CHy CiMe
{amatatle)

{wabic 4 2 0)
Me
oy Be,
e e
Ct By
CiBr Cl
Cunstadle) {wmbile y = 0}
Br. Me
e =
ca
(eratable) (etable g = ()

268. (5) Sterecisomers also react separstely with NaBH,. The

total nember of ketones that give & moenéc produci(s) are :
o

o N
(l) CH, —CH;—CH—C—G!,
|

CH,
-mww-mmm.nmmm
0
Il
() CHy —CH; —CH, —CH; —C—CH,
will give a racesnde mixture on reduction with NaSH,
0
il
(€) CHy —CH--CH, —C—CH,
CH,

Vmwlu:ﬁo&mnmmm&
CH,

I
@ H,C—C—C—cH,

CH,
Mﬂdwnmu;emulwtduvitnm

Il
(¢) CHy—CH; —C—~CH, —CH; —CH,
will give & moemic mixsare on reduction with NaBH,
o

h
(H CH; —CH; —C~CH-CH,

will give & moemic mixture on reduction with NaBH,
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2. (1) m. ()
This peptide on complets hydrolysis produced 4 distinet

amino ackds which see given below : @ x,
i S
(s) H,N_cu,-j_on {®) Ho_c\l/ua, " ’ 3

(nanal) CH, S XMe0, OH
HyC ofl
HO
CHy
ﬁ ‘i Mechanism of reaction
w -g
(c) uo—c—2< (d) HO—C Fe
NH, H H
CH, H,C c“) H)C “,
Only glycine & nasarally occurring amino acid a.C CH
A 3 3
270, (2) M i sn organic compound knows s campbor. It
consains two rigld chiesd centre so W can exlst caly & _-n‘
twe cnantiomesic foems,
Hy! Hy
H 3 H H Hy

! CH, CHy

§ (Major product)

é 1 KMeO H

: % H dix
- (9) Hy CHy
Rmmofﬂ-uphmol sodium salt, Given below are
mmofmlmdmdnmmw 7. (4)

QO =[O0 v *O =i O
o Axbydoos AKC]/CuC koch synthesis)

leo ‘
(:O'O an @’c"(‘-" o s {Hydrolysis of

o gemdihialide)

e B Goscamund
b:r“"“@f O =

(?:7 O ot
o=’




= W

| Volmunoormnohvd(um?)xcm-’d
anode during e clecarolyss of HCOONA (.,

r 8 Volmnnoorme\umd(mmrmd nuuhds
and anode during the electralysis of CHy COONa (.

A Mole ratio of gases evolved al cathode and anode duriang the
electrolysis of CHy (CH; ); COONA,,

4. The number of g-H stoms in 2-methyl bul-Z-enc is ...

& The maximum number of tastomers of 2 composnd can be

6. T\tm shows metamerism. [t must possess &
fesctionsl group which has valence equal to or greater than

7. A molecule having formmla C,HO cam show maximum

sumber of aromasic iscaners |

The number of - H atomes s bet-2-ene s ..

Number of ocudic hydrogen, in e molecule

CH, 00-CHI- CO-CH,:

10. The samber of possable structeral and stereo isomers that
can be produced dunmg monochlonnation of 2.emethy!

11. The degroe of unsaturation is cyclobatanone is ... .,

12 The degroe of unsaturation is benzene s ...,

13. The maxamum number of acidse hydrogen in a molecule of
CeHpis:

14. The number of C=0bomds in Nunbydnn is :

15 The number opticsl isomess of cyclic akohal buving
molecular formls CoHyOH

16 miuﬂuuonormmommqn\ﬂli-'l\-
sumber of molecules involved im equilibeium are .,

17. A polyene bas four double bonds, Maxsmum no. ofpvndue-
that can be fonmed on ozomolyss are ;

18. Number of x-boads in allyl cyanide is ...

19, Number of H-atoms i glycise is ..

w mﬂnmdmmmfmmw
baving molecelar formula C,T8eCIF :

21. Number of enansiomeric paiss  obtiined  om
monochlocination of 2-meshy] batane ©

22, Total member of molecules havisg dissbssitution nature for
“Mmc‘"“ _

23, The wumder of emamtiomeric pairs  foemed ca
monocklorination of 2-methyl butane :

24. The rumber of 2* carbon atoms in 2.2 4-trimetyd hexane

25 The messber of dissterevizomenc pair of the compeund
Cil,GiOH CHBr- Q’]“

26. Totd esantiomeric pnh of compound  soebitol
CHOM(CHOH), CH,OHare ...

27. Total mamber of meso isomers of sorbitol are ..

28 Nuhadp«h\ﬁhﬂuun‘nwmm

2. mammu-m-

3 Nu-ou'mm-w,twmm

&
9.

31, An alkane foems moaceubetinition producss. The misimuy
mreniber of carbon atoms in it should be ..

n.'rhnnoofmwbonmu-m«
ensatiomerio pairs of butan.2 3-diol i ...

1, deMmWWu .....

M, d-2-4odobutanc on treatment with Nal i acetone produces
how much cpéically active forms ...

35, 0.22 g of arganic compound C, H, Ooea'hdlnml..
N‘ﬂ'udoamimgmougooz Theratioof y ¢

36 M-nbaorlltasmt molecular formuls CyH,,

3. Muﬂoot‘m. and O co heatmg # peesence of Co or
Fenhd:wmmlds(‘ﬂ;oﬂ'?

= muﬂumormwnhooummdbﬂgml Afi
is assumed that vapowr deasity of CH, is one, the vipow
density of compound will be ...

39. Number of molecules of alkene required for the reaction of
ome molecules of ByH, 1o carry out hydroboration ...

40, 1143 g of Br; reaces with how much peet-| <ne?

41, 160 g Br, reacts with 112 g slkene. The mamber of carbon
stoms in alkene s ...

42 The xilver sai of an unknown alkyne coetains 67.08% Ag.
Assuming no other functional gp, the sumber of carbon
atoms in alkync is ...

Q.Nmbwofe&ylwmhdambdbym
modecule of Ml

4“4, Qnmokofglyeedhowymm_bnd
mobes of acetyl chlonde needed are ...

45, The ratio of seenher of carbon atom 1o pumber of oxygen
stoms in |18 }erown-6-molecules are . ...

46, 0037 g of an akohol R—OH on treatment with CH, Mgl
gives 11 2cs” gas at STP. The number of carbon ators in
aloodol are .,

47, A stwg chain orgamic compound C,H;0y yicids
C,H,, 0, on complets acetylation. The number of hydrexyl
groups in CyH O,y are . ...

48. A polyhydric aleohol having seodecular formula CsH ;O
changed o Cj; Hy O3 on trestment with acetic anhydrde.
No. of OH gp in slcobol is . ...

49, Benzil (PhCOCOPY) is completely reduced by LiASH..
Nuesber of passible stercamers of molocule cbeadsed afler
redocton is .

S0, The ratio of carbon and oxygen atoms in 2-sedhyl benaeic
adis ...

1, Maximum pumber of siereo womers of the compourd
2,15 Stemachiceoheptane ae .

s1. menyunu-slnpnubhﬁl

"><:>.oqcu- CHCOOH?
HsC



Stnxcture and Reactions Based Problems

3. How many stereoisomers are possible for
G!—CH;

- CH—CH; -—Ql)

&4, How muny isomers are possible for C,H, DC1?
&5, Number of basic ntrogen stoms in purine 5 ...

CH,

56 Theoumberofstercoisomersof] | | ..ol
§7. How many swuctural isomers are possible when coe of the
bydrogen in dipheayl methune is replaced by a halogen.
S8, The number w chiral cenres  present s

3 A-dibromo-2-pentanol is ...
59, The total number of cyclic as well as sterecisomers possible
for a compound with the molecular formala CyH,, i :
(1T 2009)
60. In the scheme given below, the weal oumber of
imtramolecular aldel condensation prodects foemed from
Y'is: (11T 2010)

L O ¥ 1 ROl
L ngp

T
61. Amongst the following, the total number of compounds

sobable in aqueous NaOH is © (rT 2010y
HC~n-  coom  ocuenm, OH
O OO
NO, OH :CH, COOH

N
H,C/ e,

62. The total number of basic groups in e following form of
lysineis: (11T 2010)

®

HyN—CHy—CHy—CH—CHy

0
“,N/CH<09

63, The toml mumber of cyclic isomers possible for a
hydrocarbos with the molecular formula C Hy i3

(IIT 2010)

64 The iotal number of alkenes possible by

mation of Y.bromo-3-<cyclo pentyl hexane

sing alcobolic KOH ts: (e

65 mmmamﬁwwmw)
Mmpoumoonmmodﬂoﬂn-imottbo
CH, CH,CH(CH, JCH;CHy: ‘l"”‘i)
66. The substiruents Ry and Ry for-ncpqﬂdﬂwehﬂedhk
nbhghmbclow.l—luwmyotwmdum
pasitively charged at pH = 7.07 (11T 2012)

n,§-<|:u—-oo—uu—c‘n-co

H R i
—Nu—-cu—oo—NH—tlzu—mo
I

?‘

67.

§§9§§s<za=-

|
(lZHOH
CH,0H
64 In the following monobeomination reaction, the mumber of
possible chiral produces is

CH,CH,CH,
() 0 male)
o w pliia
CH,
11.0 mele)
(enatomiercally pere)
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Struciwe and Reactions Based Problems
1k

: OBJECTIVE PROBLEMS (One Answer Correcl) :

a0 ik
1. Which arc ambiphiles oc ambddents? 9, Which of the fellowing shows heterovaless rescoancs 7
(a) CH,CN (b) HCHO (x) CO}” (v) CoHy
(c) HF (d) All of these (c) 005 (d) CH; =CH—CH=CH,
2. Which of the followiag canonical structure is more 19, Which of the following bydrate will be more stable ?
contributor 10 real structure? (a) Bey CHCH(OH); {(b) Bry CH-CH,CH(OH),
o & (¢) CH;CH(OH); {€) BeCH, CHIOH),
o 10: 11, Which of the following carbenyl compouad will show
. | o addition of HON?
CHy =C—OCH; ¢—— CH, —C—OCH, (@) (CHy ); CH-COCH(CH, );
{ n (&) CsH5C0-CyH,y
s (C) CI{,COCH,
o (d) All of the above ; :
el O 12. Predict the products formed in the reaction
—t CH,-C— v (}l,
(a1 )1 N (CHy )y O—Co; Cly ~S5 Produs:
(c) 1 (d) Al of these AR RO
3. The insermedist formed in bromination of benzeas s : () (CHy ), »
Bro -H CI)C:&
(a) Br* ®) C“)“f—czﬂs md  (CH;),-CCH(H,
- CH
(c) Br {d) C¢H B .
4. The order of ease of dehydration for given alcchols © () CH:"?—C:“: caly
Ol OH OH CH,
0 Cr ‘"’ O/ ‘m’O/ (6)(CHy ), O=CH-CH, 1nd CH,—C—CyHl csly
(a) M<N<] ®)l<n<l CH,
ey N<i<i () l<lll<lé x 13, The product formed dunng B-climiration in the reacson 52
eSS ]

8. The [UPAC rame of CH,CH(OH)-CH, -(i}—CH, 13

OH
(2) 2-methyl-2 4-pentanediol
(b) 4-methyl-2 4-hexanediol
() 3-methyl-3,5-dexanediol
{4) none of the above
6. The Hitler army sign, f.e., reverse of ‘Swastik’ represents
which compound -
(a) 2,2-dimothyl butane ~ (®) 3,3-dimethyl hexane
(¢} 2,3-dimethyl pentane (&) 3,3-dicthyl pentane
7. Which of the following is correct sbout ionisation encrgy
and edectron affinity of methy] free eadical (CH, )7
(a) IE = EA (b) JE > EA
(c) JE<EA (d) Nothing can be said
8, The comrect decreasing ocder of mucleophilicity of the
following Is ©
(a) RCOO™ > HO™ > RO™  (b) RO™ > OH™ > RCOO™
{¢) RO™ > RCOO™ >»OH™ () H 0> RO™ > ROOO”

r

(1} (CH, ) CH-CH CH —mirey
O,

(1) (CH, ); CH: CH,y - O Br —20
Calh £

{a) only 2-methyl but-2-cne wm L and 11
() 3-mcthyl bat-lcne in 1) and 2anethyl datlweoe el
L.methyl but-l.encin t
(<) 2emethvyd bot-2cve and J-methy ] buts Leme wn 11and
2:methyl but-2.¢ne in
(d) all the three enes in d and N
14, Sy Tresctions take place Batest in fhe wadivm
(a) H;,0 () CHOR
(c) CoH, (1) acenwne
15, 1-broww-1-chloropeopane on treating with ey, NaUN gives ©
(0) CLCH CHHON () e O CHLUN
() CLOH, CHGCIGON () Ve 1 UG CHRON
16, Anoptically setive somgumind 18 % opivally pane thoa e
100 g sample of this weans @
(0] one enantioner i SU% al the ibey enatiowmes s
whyett



(b) one esantiomer is S0% and the other enantiomer & also
%
(<) one enantiomer 1s 75% and B other enanmomer 15 25%
(d) the compound has no optical activity
17, mmmmmmu ...... ad the

oumber is ...
(a) 100, 2 (b) 86,1
(e) 100, 1 (d) 114,1
8. The molecule CHyCH=CH. CH{CH, YOH can show :
(2) Geometrical isomerism only
(¥) Optical isomerism only
(¢) Strectural icemerism caly
(OWMMMM

" .
(2) Optically inactive 1 6-dimedyd octane
(b)OpﬁmnymiwLMm
() Opacally o 24 Sl o
) mactive i oclane
28, Select the cormect stalement -
(8) R,C* in & carbocation is chirsl carbos
(b) 2;C im & free rudical is chirsd carbon
(€) 2;C" m a carbanicn is a chinl carbon
(d)p’mhu'm-du-—ndii
21. The which do :
'Eiu wot possess charadity

(x)

(d) CH,CDHC
22, The comect structiere of trans-2-hexenal is -

“Mcuo m/\/_/uoo
“’N_\mo «)/\;m

3. One of the chain sermination m the halogenation of
ﬁ—*m—uh:w

Numencel Chemesiry
g
an

CHy

CH,
o

(tn

i>m>n M i>u>m
) W>1>0 @u>r>m
25, Which one s not correctly masched 7
(8) Adia’s camlyst (CuO Cr; O, )
(b) Adam's catalyst (PO, )
(¢) Lisdlar's catalyst Pd om C2CO; + (CH, COO), Ph end
quinolene
(d) Wilkinson catalyst MP% , ); Cly
6. Which of the reactant does not form the product scoording
10 peroade effiect em 2-methy| propene ¥
(o) CH,;SH (b) CBrCl,
(c) CHCl, (d) Nooe of these
27. Which of the following can be used for hydroxylation of
alkene ?
(n) Os0), ‘pyridine followed by hydrolysis by
Ni; 50, + NaH50,
@)m'tmlmw
(€) HOOOH followed by hydrotysis
o &uaum o
degree o¢ tlemnent unssturation (DA) is given by te
mw.h__’:"’;m.. and n; are umber of

C et H or Cl-atoms: rospectively. Which can be said sbost

dogree of unssteration

(2) DU = | mean on elefinic boad or one ring

@)w-zmmmwammm—q
:::.MO—Cqui‘umm-i&O—O

(<) DU = 0 mean no wmsaburstion
(d) Al of the above .
2. T&mdominmdnltﬁcc‘&.n:
(a) 2 ®)4
(€) 6 s
. m’e- fepeceenis the product of the reacticn gives

O’m’oapoou — Product
CH, 3
() CE (&) )

OCOCF,
CHCOCF, C’)
o Y™™ WY



Structure and Reactions Based Problams

31, The product formed in the reaction is ;

ey
——
CHCY,

Br
= Q (®) CyHyBr,
Br
(eJQ
&BI’
32, The product formed in the rescticn given is |
D—QC—G Omodyss

D&G oD

(c) (d) D—cno

33. Which of the following dees not react with propynade ion 7

(d) noae of these

(a) H;O ({b) CH,OH
(<) NHy(D) {d) 1-hexens
34, Which of the following is not dissobved in cone. H; S0, :
{a) Acetylens {b) Ethane
(c) But-2-yne (d) Propene

35, How many fermésal alkynes isomers are possible foe the
formula CgHyg :
(2 &) 3
()4 {93

36, The peoduct of the reaction of cyclobexa-14-dicne with
acetylene in acidic medium is -

(a) HCSC—O(O-C.(M
HO H

(®) HCIC7<:>=O
HO

() uc-c?—on

(d) No reacton

37 The major reaction preduct aof combination of
cy@hlmnmwhbetﬂhmmmmot(aﬂ,m
s

(L. =CL
oL e

38, Which of the following resction is not coerset 7
() C‘"le“ CHz -CHy e ——* CsH, —'i“';c“:
Br CHy

(b) CICH CH; CHyON =255, 1O CH, - CH, - CHyCN

0 0
=
) D—o SN0 O’o +00

l.!&mwcyc!ohmmonwmmyklds
lJcmm-ndemmu
(#) H-mtcuns are not available at 1,2.positioes
(b) climination of HBr tukes phce
(<) & wiple bond in & small ring is not favourable
() ol of the above
40, Carbocstions do not gain stabilsty by ;
(n) Hydnrde shifl (b} Methyl sbi.
(c) Fheny! shift (d) Exhyl shift
41, Which of e following is not Relmer-Tiensann reaction :

H0H
CHOH
(8) @ + CHCly + IKOH ~—=
+3KCI+ 24,0

CHO
Ml l+cnc|,+sxou—ol l]
) !il CHO
H

+ IKCI + 2H,0
CHO
(e) +CHCh + IKOH —=
+3IKC1+ 2H,0
CHy CHy
() + CHCly + 3XOH —
CHO

+IKC1+ 21,0



42, Which of the following statement is wrong ?

(a) H,0is a poor ouclecphile and good leaving group
(b) OH 15 2 good nucleophile and good beaving group
(c) F is a good nucleophile but poor leaving group
(d) I" is a poor nucleophile but good leaving group

43, Select the wreeg statement -

(%) Nucieophilicity of oucleophile is its abélity 10 donate
electron pair to metal lon

(b) Basic nasere of s base is its ability 1o donate electron pair
(o a protoa

(c) Nucleophilicity of & scloophale is its abality to domate
electron pair to & carbocation (0r an ehectrophile)

(d) Nucleophiles may or may mot carry ~ve charge

Which of the followmg compound ca rescting with Mg will

give Grignard resgent ?

(a) HOCH,CH;CH,Br  (b) CH, CmmCCH,CH, I

NH;
() &—Cﬂg—f—ou () CH,CH—CH, -CH; Br
o
Select the wrong statement -

(2) Al isopropoxide = » specific redocing agent for
uldehydes and ketones baving some other redecible
groups like > C=C <, —Cm 0o, «<NO;, cic

(0) Al terbotoxide oxidises 1" and 2° alcobols =eo
aldedydes and ketomes respectively

(¢) Nuclecphulicity is mcreased with $he sumber of electron
repelling group R brespective of the nanre of £

(d) CH; CH; (1 s a weaker base than CH,CH,0

Which of ®e following will et give iodoform tex?

(8) Pyruvic acud (%) Beszophenons

(¢) Lactic scid (€

Acewphencae %
., Which fact does mot support about the use of ZoCl; with

HCY mn Lacas reagent test for the test of akohols 7

(8) ZoCl; is & Lewis acid

(b) It forms H; ZoCl, with HCl which & stronger acid than
HO

{c) H3ZaC1, rescts with alcohols to form R readily
() ZoC1; reaces wigh alcahol 10 foem & * readily

48, Ethoxy ethasol and methyl sopsopyl eother can be

listinguished by
(a) conc. HI () iodofoem test
(€) A AgNO, () ZnCly
CHy)y
49, In, S Ha¥0 , . the products are |
(2) Pentamol + isobvatens

() Cyclopentanci « M

PR CH,CH,COCI+ H, — D85, 4, .
5o guiran

(b) PUCH, CH,CH,0H

() Ph-CH,CHO
(d) PHCH,CH,CH,

(¢) Ph-CH,; -CH,CHO

51, Which of the following stmement sbout carbomy

ts comrect 7
(1) o-H wtom s acidic
() The anion Jeft afier removal of H™ s stabillised enolsee
anwa
(c) The base, catalysed aldol condensation & due © $e
acidic sature of - H-atom
(d) All of e above

52, Conversion of carbony| group of & molecule © medrylane

mmbedooomaﬁly:faﬁ.n'

() contains alkali scasitive group, in cese of Wolll Kishoer
reduction

(b) contains ncad sensitive group, (8 case of Clemenmsen
reduction

(<) is sterically hindered kesone, in case of Clemmenses
reduction or Wolff Xishaer reduction

(d)nldlheubon

.w@-omnu.mm

C=0 s hydnisd
(l)'l‘opeu (b) Maddle one
(¢) Botom ocae (d) Al of these

mmbuuwndywhmw

O~ ¢
() C My -CH; - © CHs -2'- c.u,fians

{e) CH,COCH;CH, ﬁ-ﬁ a{,—i -C!l,

do not respond sest for —CHO group b
Febling's salation or Benedicts solution because |
{a) 1t does not contaem o H -atoes
() 1t is sromatic aldehyde
(c) 7t undergoes Cannizzaco reaction due to alkabee nanurt
of these reagent
(&) all of the ubove



Structure and Raactions Based Problems

% C,Hy 0.3 sturated monocarboxylic acid formula does
not represent (15 taenerism with
{n) esters
(b) hyndroey eardesyl compounds
(¢} hydroxy exiranes
(d) sahydndes

COOH
57. The product formed on heating CHy is:

H
@ CHy ® écocus
H
() gﬁg’

S8 Which is not cormect about fumanc mnd saleic acid?
(2) K5 of fumarnic acid is more than maleic scid
(b) Maleiwe son shows H-bonding
(¢) Famasate jon shows H-bending
(d) Maleiste iom is less smble than fumarate jon
9. The correct oeder for increasing stabiliey i
{a) CoHy CH, < CyHy, < CH,, O(CH, )y
®) C’;ﬁl <C.H..(.Jlg <CeH, QCH; 1
(€) CaHey CICH, )3 < Gl CH < Gy,

(d) € Hyy CHy < Gy CLCH, )y < Gl
60, mwamuwmmv

(d) CoHyOCH,

(2) pnizo alkenes (b) s-aitro alkanes
(c) t-nitro alkanes (d) Nooe of these
61. Which alkyl halide cazmot be used for alicylation of amines ?
(2} 3* halide (b) Allyl and vinyl hatide
(<) p-alkyl halide (d) All of these
62. Which will not show Canniz2aro reaston 7
(@) (b) C4H,COCHCI,
(€) (CH, ), CCHO (G)Q
CHO

63, The product formed in the reaction are -
3

NS,
Be i Mily
(a) o-anisidine (b) m.anisidine
() p-anisidiae (d) all of thess
64, Total structural somers of CyHy are:
{a) 2 (b) 3

(€4 s

(9 Qﬂlﬂ isomens ofC,Hm are

(a1 ()3
(c) 4 (d) 5

66, Which cycloalksse does mot  cahibit geometrical
isomensm?

(2) 1,2-dimethyl cycho propane
(b} 1,1,2-trimethyl cyclo propane
() 1,3, 5uimethyl cycho hexane
(d) 1,2-dierethyl cyclo butane
67, Ci-but-2-enc om heating with 1; gives ©
{a) trans-out2-en0 (b) 1,2-di lodo butano
(e} 1,1-di sodo butane (d) no reaction
68. meymmol‘c.ll., can be hydrogenated 1o give
2-methyl pent-1-cne?
(@2 (®)3
(c) 4 (@5
69. Whﬂmauﬂwmmmhlymum

tempersture for
() n-peatane; (ll) 50 pentane; (1) neo pestane?
(a) 1<it<IN by <<l
() H=<Ni<1 (dyl<ui=<n
70. The sotad cydic alcoholic isomers of CyH,OH and the
number of chiral molecules respectively are
(s) 5,2 (b) 5,3
() 4,2 (@4,3
71, Which cae is not correctly matched ?
(2) Carbocation-sp’ -trigonal planar
(b) Carbanion-sp* -pyramidal
(c) Me* -sp*-trigonal plansr
(d) Singles carbene-sp’ -coplanar
72. Which Is not s characteristic of triplet cacbene 7
(a) sp-Bncar
(b) Two bond pair of ekctron 2nd no loae pair of electron
(c) Two electrons with same spin in different orbitals
(d) Two electrons with opposiie spin in one orbital
73, Which afthe following nitrealkanes is insoluble in alkalies :
() p- (®) s-
) () all of these
4. The IUPAC name of the following compound is :

3
HyC CH,
HiC CH;,

(8} 5,6-dicthy}-3-methyl dec4-ene
(b) 7-methyl-2.4,6-tricn
(€} 6-methyl heptene
(d) 3,3-dicthyl-S5-cthyl4-decane
75. The IUPAC name of the given compound is
CH

CH, -L—%—mxm:

2 CaHy
{8) 3-mmethyl-3-N,N.dimmethyl pentane



a2
(1) J-ethyl. 3-N N-dimethyl peotane
(c) 3-methyl-3.NN-dimetryl butane
(d) nooe of these
76 Which of the following reaction is not reversible ¥
(a) Esterification
(b) Hydrolysis of ester by acids
(c) llytdyuo(mbyahﬁ- & 3
(d) Nooe of the shove
. Mdumum \Mbod?
(a) (RCO), O (b) RCOOR"
{c) ROCOCY (d) RCONH,
™ m!m! +CH;y - all lldCH,NH?ICH,m
CH,
(%) Chasmn isomers (%) Poaition |somers
(<) Metamers (d) Functicoal isomers
79. Which oo is & quaternary sall?
@) () (CH, ), NHCY
CHyCY
(c) l ! (d) (CH, ,N"C1I”
|
CHy

B0, Of the following amine the Jowest b.pt. amine is :
(a) m-butyl amine (b) n-peatyl amine
(c) N, N ~dimethy| cthanarine
(d) N-methyl propasamine

[ 1N mmd“nmnmmr

I
(2) R,CNH, (&) R—Pr

R

(C) ‘. —NH (" R—NH;

82 Ghicose reacts wtih phenyl bydranoe © yiedd
glucosszone. Which &5 not carrect about this resction ©
(2) In all theee molecule of pheny| hydnusne are used for
- one molecule of glucase
(b) Phenyl hydrazine acts as redecing ageot as well as

condensating agent

(c) Fruciose also gives same osarone
(d) Only ooe molecule is used as condensasmg agent

K3, Fractose or ghecose or mannose with dil. NaOH soluticn
ves mn equibbriem mixture of ... sugars :
()2 ®)3
(c) 4 s

84, Halogen stoow although o- and p- directing group but it
deactivates niags for frther §; resctions. The deactivating
effect is due to .
(a) + £ effect

+M
© — 1 oo () + M (or + Teffect)

(d) + [ offect

m%

85, The product obtised in the resction :

N(CHy
Newson |
NH,
CHz); ah
NO,
(2) (b)
NOy
NH,
NO;
(d) Nioution i met possible
N(CH,);

86. The comrect order for increasing rate of nitration is |
(8) CoHNO, < CiHy Ol < CgHg < CyDy
(®) CgHaNO; < CuH QO < CeHy = CyDy
(c) CgHyND, < CyH < CHCl < CiDy

= {;ﬂ CaH Ol = GHINO,; < CDg < CyHy

o o mus
O o O i

The resonsnce energy of CgH is :

(a) ~ 36 kecal mod*! (b) + 36 keal mol ™

(€) - 22 kead mol ™! (d) + 22 keal mol™
B8, The product cbeained in the resction is -

G -

36 mcehare

1h

CICHy),
J©

NO;

Q(CHyh o

O, @i



Strueture and Reachons Based Problems
89, C4H;CH,CH, and CyHyCHCICH, can be distinguished
by:
(a) Alcokalic KOH {b) Alcohalic AgNO,

(¢) Acidified KMaO, (d) None of these
9. Tolume reacts with Bry/Fe gives p-bromo toluene as msjoc
prodect becsuss —CH, growp :

(-)mm&mwwwm
(b)emmh_&m

() valy p-dicecting
91. Tetraphenyl methane can be obtained by the resction of :

(3) CeHg +CC1, iy
(0) CeHsCl+(C4Hy )y CK _i"io

(¢) CeH, + CHOY, 201,

(@) CeHyC1+CH, 2,
92, The product formed In e reaction is

: 803
4. Which of the following cresols can produce tribromo

derivative an dissobsgion (n Bry water 7
Q.
CH;
CHy
CHy
95, p-aminobenzoic scid and p-hydroxy benzoik acid in 2
soluthom can be separated by :
(a) acids {b) alkalies
(c) ether (4) aleobel
96, The product formed in e reaction is :
LG 1. KON/ 3504
“/ 2 UAD,
Qha'h\ OH Cﬂlaiz\
R ™
al;a')\ C“sc“z\
‘<CH|M) c<

. mmw-umu

. R0,
=CHCHO *HS0
(o]
@ @L
COOH

(b)
CHyCH,CO0H

CHOH.CHyCOOH

(d)

O~ O O



BO4 m%

98. The final product (8) formed in the reactios : NH; NH;
Croeciyea Br Br
O/“ “ e ) (e @
Br
COCHy 1 ,80,"
® g () 101, The product formed during e reaction ;
+ CHy == P, is:

3
CHO
i p W

». 'l'hpnhaﬁm-dhhmhwmﬂ,mm

o () D (d) mome of these
® e " 102 The product formed in the reaction

() NaCN
[ )

HO. _CN

{a) 6 (®)
. OH
Q. Q.
CN CN

NH; NH; 1. mmhmmo s

(5) CHO-(CH, ), CHO  (b) CHO(CH), COOH
@ @ m (¢} CHO(CH), - CHO (d) COOH(CH), COOH

108, The product formed in the reaction : (©) n42
NH; 105, Which of the following is obtamed in the reaction -

2 (D)o e

r
NH; NH;
Br Br Be (s} (b)
COOH
SO;H

SOyH




Structure and Reactions Based Problams
Br

(o) @

CH,Be Br
106, Dihydroxy scctone on treatment with HIO, gives :
(3) HCOOH (b) HCHO
{¢) HCHO and HOOOH () HCHO and CO,
197, Which of the folbowing is mot reducing sugar ©
(2) Frucxse (b) Glacose
(¢) Lactose (d) Sucrose

108, mmrm-;«[}—i—n(iﬁ’ s
]

(2) N.N-dimethyl cyclopeopanone

1"t mm«dﬂhd&)&m&cﬂn(ﬂlmh

O 20 =0

(@) 1>u>m (o) 1> 11 >T
(©) I>MW>1 (1>l

112, The decreasing onder of the saability of carbocations is :
+* - -
CH, CH.CH,; CH, CH-OCH,; CH, CH.COCH,
L) o mn

(3) I> =11
() Mm>i>0

®)m>n>1
(@n=1>m

Br
) s
Br.
(d)
CH, il
14, Thm&tmdhﬁcMMh

==
(1) Hews
LU {1
NHy
SO WO

0

115. Which of the following I8 not an intermediate in Hofimans
broevamide reaction 7

(a) ANCO (b) RCON
(¢) RCONHBy (d) ANC
Hy
116, Correct configamtion of molecule "-—o“k
t 3
- H,C—-——Oﬂ
H
(2) 15,25 (b) IS, 2R
(c) 1R, 28 (d) 1R, 28

117, The enol Sorm of scetone aler trestment with D, O gives ©

(a) CH, —C~CH, (b) CD, —C—CDy
i y
(c) CHy=C—CH,D () CDye=C—=LDy

118, In the compsuad CHy=CHCH; —CH; —OmCH, the
€3 —Cs bond is of the type :



.os Numerical Chemistr,

® p-g’ &) ' -’ (G)M::;‘MWMM
©) p-»’ @' -p’ @ ;’:‘_
1, mdm‘-m?hh: 129. The intormediate during the addition of HCI © propere &
(“P, (b) . . the presence of peroxide is : :
e © 9 P " @-“? ) (a) CH,CHCH, OV (b)Gl,Gn'H,
(a) 5p M) * () CH,CH,CH, (d) CH, CH, CH,
) »° (€) nooe of these 130. The most unlikely rrpresentanon of resonnce stractuses of
H,C\ H ' Muu
m. mmH,C/O*(f(n shows : \N/o
QOO
CH,
(2) gromesrical isomenian
(b) optical isomerism
() peometrical and optical isomerisms
(d) tusomernism
122, Ayl isocysmide has | O\N,O
(2) 9¢ and 4x boods
(b) 80 and Sx bonds
(¢) 90, 3x and 3 noo-bonded electrons © - @ .,
(d) B0, 3x and 4 non-bonded electrons
123. Which is not corvect about the stability of carbocation * o

(8) Presence of clectron attracting gp shows destabilization
(b) Presences of electron repelling gp shows smbilization 40 mmumawm in gasocus

() Hmo(lmmm “#e
(d) Presence of Resonsnce shows destabilization g.)(q;,),u>(a|,>,m>m,m,>m,
124. In the following groups, ) (CH, ), NH> CH,NH, > (CH, ) N> NH,
—OAc —OMe —O0SO,Me —O0S0,CH (e) (CH, )NH; > (CH, ); NH> (CH, ); N> NH,4
i 3 = g v TN T Ad) (CH,y y; NH> CHyNH, > NH, > (CH, ) N
the arder of leaving group ability & : 132 TUPAC name of :
W I>0>m> () IV>m>1>1 CHyCHy CHICH, )CH(CH, XCHy CH, CH, CH, CH(CH, XCH,
@mM>0>1>1V @u>m=>v=1 ) (a) 3. 4, -trimetinyl decane
and carbanton f present : (c) lsoprepyl heptame
(8) Flectron sttracting gp  (b) Electron repelling gp (d) 2, 4, 9-trimethyy! decane
(c) Resonsnce (d) All of these 133, The most reactive cycloalkane is :
126 In the following compounds, :-;Qelqnpne (®) Cyclobumse
c) Cyclopeatane {d) Cyclobeptane
O (n)O (tl!)(oj (W)l ! 134, (CH, )y C-MgClon reaction with D, Ogives :
(n) (CH, ),CD (®) (CH, , OD
i ?:‘)‘(CD;))CD“ u(d)(CDs)sOD
uu.-u-u-u o nmng e Sllowing is
@ IV>1>m>0 ® m>1>1V>1 &) CHimcn ® CeH,
©@u>1>m>v @i1>m>1>1v (€) GHg (d) CH,OH
L7 The mumber of possible enastiomeric pairs that can be Uﬂ:)-"'*":;::'i-"f
of 2. butane is : Propatme chlonde
::?cd-qm:;? -mnethryl (b) Butadiene + Vinyl eysnide
() 4 @1 (¢) Propadicne + Butadiene
120 Whch of the following ia/are correct (4) Noas of the sbove

(s) Quartz is an optically active substance
(b) Banzil ehows opucal activity



Structure and Reactions Based Probloms
137. Which of the following will not decolurize Baeyer's

reagent:
(a) 1, 1, 2-rimethyl ethene
(b) 1, |-dmethyd etheme
(¢} |, 2-dimednyl ethens
(d) 1, 1, 2, 2-wetrmmethyl cthene
138 Which of e following gives iodoform test :
(a) m-aad p-hydrony phenol
(b) Ethyl acewacetate
(<) Pentaey-Jone
(d) diethy! malonace
139, Elecarolysis of 2% NaCl solution with Cy Hy OH gives

{2) CH,CHO () CHQY,
(<) CH,COCH, (4) CC1,
148, CHCLy and OCl, can be ideatificd by
(2) lodoform test (b) Wz reaction

(c) Carbylemine reaction () Wolf-Kishner reaction
141, Sekect the cocrect statlement

{2) S Ireactions are sterospecific and steseo selective

(b) Sy 2reacton are mercospecific but mot stereoselective

(c) Sy 2reactices are stereo selective bt not stereospecafic

(d)s.,z m are  stereosclective &8 well as

4L l-dnblb-gmdl.

the ander of acidic nature & :

(o) MI>IV>i>0l ®)I>IvV>m=>n

e u=>1>m=>w @v=un>t>n
143, CHyCHO+ HyNOH — CHy —CH=-N—0OH

The above reaction occars at ©

(3) pH=1 (b) pH =33

(<) mvﬂuolpﬂ (d)pH=12

144, cu,cu,ooou——u M L N, B in the reaction

(t)ududd (b) Ethyl mmine
(c) Propyl smine {(d) Alanine

145, Which of the followng carboxylic acids undergoes
decasbaxylaon easily 7 Explain briefly.

(») C¢Hs—CO-—CHy; —COOH

(b) CeHy —CO—COON
(o) Celiy —EI—(DO"

() CHy —fu—a)Oll

Nil,
146, The ncid D obinined thevugh the fullowiog sequence of
reactions is ;

Cy M2k, 4 22, e 2l

(S8 P [CE
(s) Swecknie ncid (b) Malonic weid
(¢) Muleke mcid (d) Oxalic scid

147, Which of the following acids on heating koses a malecule of
H2 010 forms an o, [S-unsiurated scid?
(a) CH;CHOHCOOH (b) HOCH ;COOH
(&) CHyCHOHCH,COON ) nOGl,(:H;Gi;OOOH
148, The molecule does not contain :
(n) Allylic H-atom
(b) Vinylic H-stom
{c) Heatom attached on.w-hybndmd carbon
(d) Heatoen attached on sp’ -hybridized carbon
149. Prosence of which increases the solubility of alkemes in
waser |
(a) Ag® ®) Ag
{©) Cly (d) Bey
156, Amorg the tollowing satements on the nitration of asomatic
compoeds, the fakee one is :
(#) The rate of nitation of benzene is alevodt the same as
that of hexadevterobenzens
() The rate of wiaration of todsene is gremter than that of
benzene

(¢) The rate of nitration of benzene s groater than that of
hexadeuterobenzene
(d) Nitration is mn electrophilic substitation reaction
151, Which of the following decolorizes few drops of dilute
KMnO, and glves broam mass

() nbutanol () s-butanol
(€) t-bursnal (d) noae of these

152, Which aldehyde gives positive test with Tolleas reagent but
ot with Benedicts solution ©
() HCHO (b) CyHsCHO
(¢) CH;CHO (d) CHy== CH-CHO

153. Benzyl chlorsds (CoH;CH,LCl) cam be prepared from
wieene by chloeination with
(#) SO,;C1; () S0C1,
{c) Cl; (d) NaOCl1

154, The bond onder of individaal C—C band in beazenc is .
{a) coc (b) two

{€) betwesn one and two () one wnd two alternately



158, Molesule m whach the distance betwees the two adjecent
carbon sloms is largest in
() Ethane () Efwene
() Edyyne (d) Benzene
156, Which of the following is correet sbout slanine ?
() Tr & o-novmo propancic scid
l'“i:
(®) 1t exists as CH,y CH- COOH tn soletion of pH = 2
'y
(o} It exiats wy CHy —CH— COO" in sobution of pH = 10
(d) All of e above
157, Amang the following the compoend that can be most readily

sulphonated |s
{2) Benzene (®) Nirobeazene

{c) Tolens

(®)2
(c) 4 (G
159. The compound with no dipole moment is -
(x) Methylchoride (b) Carbon tetrachlonids
(c) Methylene chiceide (&) Chlorofeem
160, The compound 1, 2-butadions has :
(2) Only sp hybridized carbon atoms
(®) Only 5p” hybridized carbon atoms
(¢) Onity £p and sp* hybridized carbon atoms
(d) 1p, 5™ wnd 1p  hybridiaed carbon stoms
161. Which of the following compounds will exhibir cis-trans
A s ¥

(a) 2-butene (b) 2-butyne
(¢) 2-butanal (d) butanal
162. The FUPAC mame of the compound having the formula is
CH,

i

HyC —C— CH=CH,
|
CH,

(2) 3, 3, 3-wrimethyl- ! -propene
() 1. 1, |-arimethyl-2-propens
(€) 3, Y-dimethyl-1-butene
() 2, 2-<dimethyl-3-buleoe
163, The compound that is most reactive towards electrophilic
BATSOn s
(s) wiuene (b) bexzene
(¢} benzow acsd (d) nicobenzene
164, Sakcyhc acid on brommation grves

s

(c}

165, The bond between carbon stom (1) and carbos slom (2)
coergound N = C—CH<=CH,
1 2

involves the L On &% -
(@) 1p’and 5p (%) 5’ wd 5p
(c) 1 and sp* (&) spand 5p

166. The IUPAC  same of e  compound
CH1=CH—QKCH))I s
() 1, |-timethy)-2-propene (b) 3-methyl- | -butene
(c) 2.vinyl propane (d) none of these
167, Which of e following will have least hindered rmetion
nbout carbon-carbon bood *
(a) Exhane (b) Exkylene
(¢) Acetylene (d) Hexachhoroethane
168, [f two compounds have the same empinical formula bex
different molecular formulse, they must have -
() differest percenmge composition
(b) differess molecular weight
{c} same veloary
(d) saeme vuponse dennity
169, The oumber of isomess of CH,, i -
(a) 4 )5
(c) 6 a7
170, Out of the following compounds which will have & 2ero
dipole moment 7
(3) 1,1 dichloro ethylene
(b) eis-1, 2-dichloro ethylene
(€} trass-1,2
(d) None of these
17, wdmmmmum.;
(4) CHy == CH—C = 0
-3
(b) CHy = CH—CHw== 0
Y -
(€) CHy = CH, —CH =0
() CH, = CH—CH=
17 Wllmmmawdhuoﬂ',
NH; , HC ™= C” and CH,CH;?
(8) CHy —CHj > NM; > H—Cwa (" > OH"
(b) H—C = ™ > CHy —CH > NH; > O
(c) OH™ > NH; > H—Cw= (™ > O, —CH;
(d) NH; > H~~Cw= " > OM" > CH,—CH;
173, The CleC=Cl in 1, 1, 2, 2. tetrachioroethene snd
letrachloremsethane respectively will be abowt ©
(a) 120" and 109" & ) 90" and 109.5°
{€) 109.5" wnd 50" (d) 109 5" and 1 20"



Struciure and Resctions Based Problems
174, In CHyCHyOH the Sond that wsdergoes beterolytic

cleavage most readily is ;
(3) C—C ®) Cc—0
(¢) C—H (d) O—H

175, The compound which gives the most stable carbosinm ion
on dehydration is ;
{a) CH:—Q‘I—CH,OR

(€) CHy = CHy — CH; ~ CH,0H
OH

i
(d) CH, —CH—CH;—CH;,
176, Thcmbaofum.dphmuml-bumsmm:
(8) 5 sigmaand 3 ps (b) 7 sigena aad 3 pi
(c) $sigmaand 2 pi (d) & sigma ad 4 pi
177, The compound which has one isopropyd group 1
{a) 2,2, }, 34ctramethyl pentane

(b) 2, 2-dimethyl pentane
(c) 2.2, 3-arimethyl pentane
(d) 2-methy] pentane
178, The C—H bond distance is the Jongest in
(%) CyH;, (b) CyH,
(c) C:H, (d) C;H,Bey

179, Amongst the followsng, the most basic compoed is .
(a) benzylamine (b) aniling
(€) ncetmnilide (d) penitroaniline
180, The feemmation of cyanobydein from ketone & an example of ©
(a) elecrophilic additica  (b) nucleophilic addition
(c) nucleophilic substizution (d) elecwrophilic substituton
181, The eachic form of acetone contains :
(a) 9 sapma boads, 1 pi boad and 2 lone pairs
(b) & sigma boads, 2 pi beads and 2 lone pairs
{c) 10 sigma bonds, 1 pi bond sad 1 kone pasr
{d) 9 sigma bonds, 2 pi bends and 1 Jone pair
182, The hybridisation of carbon sloms in C—Csingle bond of

H=—Cwm C—CH==CH;.
() 59" - 5p” ®) 39’ -5
(©) -5’ (d)p’ -sp
18, somers which can be interconvened dacugh rotation
sround a siagle bond ase :
(2) conformers (b) dastercomers
(¢) emantiomers (d) positionad isomers

184, Which statement is zot corect ?
{a) Phenoxide ion has more number of camomical forms than
bervows wn
(b) Onaly cac camcnical form of phenoxide fon has -ve
charge on more electroncgative O-alom
(<) Phenoxide ion is more stable than benzoate lon

809
{d) Two canonical form of beazoate som have -ve charge
wa more electronegative O-atom
185, Which ol the following are oidised by Fehling solution :
(a) Glucase (b) Phenyl hydrazios
(C) HOOOH (d' C‘H,CKO ¢
186. Amnge in onder of decreasing trend towoeds Sy reacticns
(1) Chlcrobenzene, (1) benrene
(1) Aniliniven chloride,  (TV) Tebaene
(u=1=0=>mn (M) > I>0>1V
©IV=n=1>1m (@i1=1=1=1v
187. Maloaic acid and succinlc acid can be sdentfied by :
(2) Heating followed with addition of NaHCO,
(®) Fehding solutices
(2) lodoform est
(d) Latmus
188, Asmoge the following compounds in order of increasing
dipole moment :
(1) Tohxne (IT) m-dichlorobenzrene
{111} o-dichlccobenzene (IV) pdichlorobenzene
(@i<iv<ii<in M IV<i<l<Il

@Ivel<ill<nl @IV<ii<i<si
189, Ammonium formace on heating gives
(2) HCOOH (b} NH,
(¢) HOONH, () NS H,
190. Amesg the gives compounds, the most susceptible to
nuekeophilic amack at the earbony] group is:
(2) MeCOCH (b} McCHO
(c) MeCOOMe () McCOOCOMe
191, How nuny optesily active stereoisomers are possible for
butane-2, 3-diol 7
@)1 M2
©3 (d) 4
192, The optically active tamaric acld s nasmed as D (+) tareane
acid because it has a posizive ©
(2) Opoical roeation and is denved from D glacose
(®) pH = cegamic solvent
(¢) Optical rotation and is derived from D (+)

ghyceraldebyde
(d) Optical rotation when substituted by dewserivm
193, The conversion of 3,3 <dimethyl but-1-cne into 3, 3-dinsethyl
busanol can be made by |

(h) cH,
(@ o
195, Which of the folkraing docodourises alkaline KMo,
solution :
() CyH, ) C:N,
(e} CH, wh 1,
196, The commpound with the Nighest Nolding point is ;
(a) m~ hexane (b) n -« pemtane
() 2, 2« dimethylpropans () 2 - methylbutane



197. When propyne is trested with squeous H; SO, in pressnce
of HgSO, the major product is
(&) propansl (1) propy! hydrogen seiphats
(c) setone (d) propencl )
198, Which of the following compounds does not dissolve in
conc. H; SO, even on waming 7

(#) ethylene (b) bevzenc

{c) hexane _ {d) aniline
199, Bacyor's reagent is© ,

(a) alkaline permanganate solution

(b) acidified permanganate solutson

(¢) neutral permanganate solation

(d) agueous bromine solution
200. Acudic hydrogen n presest in |

(a) ethyns (b) ethanc

() benzene (4) ethene
201. Anti-MarkovnikolT sddition of HBr is not observed in :

() Propene (b) but-| -ene

(c) bua-2-ene (d) pent-2-ene
282, The highest beiling point 1 expected for :

(8) wo-oztane

(b) m - octane

{c) 2,2, 3, 3detramethyl butane

{d) m - butane

203, The number of structursl und \somers of &
bromo sompound, CsHy By, formed by the addition of Hir

to 2-pentyne respoctively we
(#) 1and 2 () 2and 4
(c) 4 and 2 (d) 2and |

) W (d) Br

205, The chuef reaction product of reaction betwesn » « butane
and hroosme ot 130° C is
(a) CH,CH,;CH,CH,Br () tha‘l:m

CHy
(<) CH,—CH.?!& (d) CH,CH, (Im'z

a‘!& CHy

206, lsobutyl magnesiam bromide with dry ether and ethyl
alcohol gives :
wm,clnmouucu,m

CH,
(b) CH,CHCH, and Mghr (OC, Hy )
(<) CHyCHCH == CH, and Mg(OH)Br
@ thu'cn, and CH, CHy OMgBr

CHy
207, During debrominssion of meso-2, 3 dbromobutane, the
major compovnd formed is :

110

L

L.

PiEN

n4

(<)
(d) Cyclohexane is loss dense than water

Which is not correct far aspirin 7

(e) 1t contains acetyl g9

(b) T contairs hydroxy g

(c) It contales curboxylic gp

(d) n‘.mmmdmm.g
mhdmbm!mmhhzw‘r

5 6
§ 5

Bakslits is » coodensation polymer of phenol and :
(2) HOOOH (b) HCHO
() HOOOCH, (d) Bus-1-ene

The reaction CHyCH== CH ——OH with HBx gives :
(2) CH,CI'D!CH;

product  (s) obsined i >
(HE30, + 1,30, Jof 1 sutymwonidbe: T
(o]

(a) m)-%_g-m’

(h) G‘J—m]-ma—q'o

() CH,—CH; — CHO+ HCHO

(d) CH,CH, COOH + HOOOH

©Cly, has no set digole moment because of ;
(8) Tts planar strocoure

(b) Itx regular tetrahedra! structure

(¢) Similar sizes of C s Cl stom

(d) Similar oloctron affinsties of C and C1 atom



Structure and Reactions Based Problems

215. Chlorotenzens can be prepasesd by reacting aniline with ;
(3) Hydrochloric acid ;
(b) Cuprous chloeide
(€) Chierine in presence of antydrous & abeminium chladede
(d) Nigrous acid followed by heating with cupeous ¢hlorids
216, HBr reacts fastest with ;
(l.; :'wrmzﬁ‘m}d (b) Propan-1-ol
(¢ (d) 2-methyl propen-1-ol
217, The resction conditicas leading to the best yiok of CyH, Ol
we

(8) CaHy (exces)+ Cly — s
dark
() CyHg + QO (excens)——es

(€) CyHy + Cl (ences) —2
(d) €y +C1y —— 8y
218. The reaction of toluene with chlerine In presence of fermic
chlorde gives predoeninantly :
(b) me-chiioeo sokasne
(c) Benzyl chloride (d) 0 and p-chilero toleene
n’.n-mhonidennvmvmheukm
hydroxide produces ;-
() Propane (b) Propene
(¢) Propyme (d) Propanol
219, Chlormtion of toluens in the presence of light and heat
foowed by weatment with agueous NeOH goves -
(#) o-cresol (b) prcresol

(c) 2, d-dihydroxy oluens  (d) beazy! aleohol
121, l.chlorobutane oo reaction with alcobelic potssh gives :

{a) I-butene (b) 1-butancd
{¢) 1-butene (d) 2-butancl
222, = the resction of pchecotoluene with KNH; in big. NH,
the major product is
() e~toluidine (b) ss-toluidine
() p-twoluidine () p-chkoro aniline

223, Benxyl chloride can be prepared from tolusne by
chlorinason with :
(2) 50,Q1, (b) S0C1,
(e) O (d) NaOCl

24 A solution of (*)-2-chkeo-2-pheaylethans in saluene
racemises slowdy in the presence of small amount of SHC1,
due 10 the foemation of :
(2) Carbasion (b) Casbene
(¢) Free radical (d) Cabocation

225, Ethyl aleshol is heated with cone. H,50, the product
formed is :

(a) H,C—C—OC,H,  (b) G,

(c) GyH, (d) C;H;
226. Which of the following i basic 7

(2) CHy—CH,—OH

(b) O4—CHy —CHy —OH

(€} H—= 00—
() H,C—C—0l|

227, The composnd which bs not isameric with dlethyd ether e
(8) mpropyt mothyl eher  (b) hutsn- |-l
(¢) 2-methyl propan.2-0l  (d) hutsoone

228, The compound which reacts fasteet with Lucas resgent a2

ronm lempesetere i |

(a) butan-1-of (h) butso-2-ul

(¢) 2methylpropen-1-1  (d) 2-methydpropan-2-nf
229. Dicthyl ether an henting with conc. HI gives two moles of ¢

(a) ethonol (1) lododurm

() ethyl lodide {d) methyl lodide

230. An industrinl method of prepantion af methanal is ¢
(a) camalytic raduction of carbon monoxide = presence of
200—Cry0y ,
(b) by reacting methane with stcam at W'C with & nickel

calalyst
() by reducing formaldehyde with LIAIH,
(d) oy reacting formaldehyde with sguecus sodium
hyderoxide soluticn
231, Whes phenci is treated with excoss bromine water, it gives :
(8) m-scomophencl () o-and p-bromophenal
(e) 2, &-dibromophenal  (d) 2, 4, 6-tribeomophenol
131 The coempound that will not give iodoform on treatment with
aliali and ioding is ;
(a) acetone (B) ethanol
(¢) diethyl ketons (d) isopropyl alcohol
233 Which of the followiag is ¢-, p-directing gp :
(a) = CH==CH, (b)) — O,
(€) —NH; (d) COCY
34 Mammwbmum
metnyd ethyl ketone ?

(#) 2-propanal {b) 1-Butanol

(c) 2-Bamanol () #-Butyl adeohol
235, Hydroges boading is meccmam in :

(a) edanol (b) diethy) etber

{¢) ethyl chloride (d) wriethy] amize

236. Phenol reacts with bromine in carbos disulphide at low
) -mrn:;l::l:

{a) m (b) a-2ad p-bromophenal

{c) p-bromophenol (d) 2,4, 6-miteomophencl
237, gwaormmammwm-n

e o

{a) CO;(g), H;O(g)and SO, (g)

(&) CO; (g ), H;0(/)and SO, (g )

(e} CO, (1), H;O(!)and S04 (/)

(d) €O, (g), Ha0(!) and SO, (1)
238. The reacticn peodacts of CoHgOCH, + HI—2 (s -

(%) CeHyOH+CHy1 (b) CyHy14 CH,0H
(€) CeHaCHy + HIO (d) CoHy + CH, O



239, When phenel is reacted with CHC1, asd NaOH followed by
scidification, salicyldehyde is obtained. Which of the
following specics are imvolved in the above mentioned
reaction s ssermedinte 7

2
O O™
o" ..
H
© é<m, @ é’ﬁm :

40, The order of reactivity of @e followisg alcohols Towards

conc. HCl is |
CHy
r/_<f: gv
I I

H; ] .
7 ok
H
I w
(a) [>T1>1> TV (yi=m>u>mnv
©Wv=m=>=0>1 @IvV=t>i>u
241. Benzene dlazonium chlorde on reaction with phenol &
weakly basic medium gives |
(x) dipbeny! ether (b) p-hydroxy azobenzenc
(¢) chlorobenzens (d) bemeene
242, Among the following compoands, the serongest ackd is
(a) HC == CH () CeHy
(¢) C3Hy (d) CH,0H
243, The reagent with wiich both acetaldedyde and acetome react
casily is :
(a) Fehling's reagent (b) Girignard reagent
(¢) Schifl"s ragest (d) Tollem's reagent
44, A compound that gives a positive iodoforms test i ©
(a) 1-pentancl (b) 2-pentancac
(€) 3-pentancoe (d) pentanal
245. When acetaldebyde is hested witk Fehling's sobation it
@ives 1 peecipitate of -
(a) Cu (b) CaD
{¢) Cu 30 (d) Ca 4 Cu;0+ 00

{c) benzaldekyde (d) formaidehyde
un. on reaction with coec. KOH at room
(a) potessien m <hlocobenzoste and

“ yhenzaldehyde
(b) m-Rydroxybenzaldehyde and m -chlorobenay| alcobal
(c) m-chlorabenzyt alcobol and m-Bydroxybenzyl aloohel

Numerical Chermisy
(d) potassiom  mechlorcbenzoate  and  mchlorcbennyt
248, In the Cannizzaro resction givon below,
PHCHO ~2— PhCH; OH + PROO; the slowest step i .
(a) the attack of "OH at the carbony| growp,
(b) the transfer of hydride 10 the carbomy] group
(¢) the abstraction of proton from the carboxylic acid
(d) the deprotonation of PRCH; OH
249, s & Cannizzaro reaction, the intermediate that will be the
mi,“damll:

H
® Cr*o;" (b) (:(g\g
H
MeO O:N

250, Which of the following will react with water
(a) CHCI, () €1,C.CHO
{e) CC1, (d) CICH, -CH,
251, The exol form of scetone after treatment with D; Q) gives

0
i
@ CH,—I?-(}!, (b) €D, —C—CD,

oD
[
(¢) €D, = C—CH;D (a)m,=$—co,

ot

(1) NaCRL 300
(8) H'H0
Major product is -
00H HOOC
(%)
COOH
CHyOH HOOC
®)
COOH

(c)



Structure and Reactions Based Froblems
CH,;OH HO

(@ (11T 2003)

CHOH HO
263, The correct arder of reactivity of PhMgBe with
0

Il II i
Ph—C—Fh CH; —C—HCH), —C—CH, is -
o m i

(a) (O > (0 > (1 () (11) > a1 > (1)
(€) () > (I > (1) () Dy >y > (1)

254 How will you comvert butas-2-cme ( proganaic scid 7
(a) Tolicn's reagent (b) Feakrg's salution
(€} NaOH/T; 1" (d) NoO#H/ Nal/ H

285, C,H,CHO+(X)

e €4y CH= CHOOOH + ¥

The compound () is
(#) CH, COOH (®) BrCH; —COOH
(c) (CH,C0),0 (d) CHO—COOH

256. In the following resction sequence, the comect structures of
E,Fand Gare:

5 .
e sy (F)+(G)
m/c YC\JH

VAl
-vllqubdlde.boo)

o o
o e- /'k&,, - AO.N,. G=c,
@l n
(d)E-n/lk n(kom G= CHyl

257, Auunideuue-dmly“b*wmmgm.
Which coe of the these would give methyl amine 7

G- &H,l'

G=CHI,

(a) PCl (b) KOH+ Bry
(C) Sodslime (‘) Hot cone, "2w0
258, Wothlm&inhmeoﬂ’du
. :
(a) Benzylaloodel (b) Benzaldehyde
(c) Benzoic acid (d) Phenol

2%, The orgamic product formed in  (he  resction
CyH COOH——2s

{a) C,H;CH,OH
(c) CyHyCH, +CH, 0N

(b) CeH;COOH+ CH,
() C‘",C“’ +CH,

260, The producss foemed in the reaction :

CHO
I wn oA o Prodact

CHO
(a) d-tarmanc acid (b) Ftaragic acid
(¢} meso tartaric ackd (d) d. Land mesotarearic acid
261, The correct statement about the compounds 4, 5 und Cis ¢
COOCHy; COOH COOH
H——O0H H-$—O0H H——OH
H——0H Heet—0OH HO——H
COOH COOCH, COOCH,
4y 8 )
(3) A und 8 ase sdentical
(b} A and & are diastercomers
(c) A and C ae enantiomers
(d) 4 and & are emantiomers
262, When peoplonic acid is trested with aqocous sodium
bicarbonae, CO; s biberated. The C of COy comes fom.

(a) methyl greep (®) carboxylic actd group
(¢} m-d!ylmm {d) bicarbonate
263, Btylul«————o‘“ P, The product *P* will be :
Hy o CH HyCoe H
(2) H:%(OH’ (b) H:QXO",C:
H C:H HyCyye Gy H
WRCG<o"  WHEGH"

264. 3-Methylbenzenesulphonse acid rescts with sodium acetate
10 give :

Hs COONa
) ; CHCO0H gn) , 50,
N3 CH,
$0;—0—COCH,
(e i 50y @ @ : NaOH
Hy CHy

265. The compoand which on reaction with aqueous nitrous acid
at low semperature produces aa oily nitrosamine is ;

(a) methylamine (b) ethylamine
(<) dicthylasine (d) wiethylamise

266. Curbylamine sest is perfarmed in skoholic KOH by beating
& puixture of :

(a) chioroform and silver powder
() trihalogenaed methane and primary amine
(c) an alkyl halide and a primary amane
(4) an alkyl cyanide and & primacy smine
267, Butanenitnle may be prepared by heating
(&) Propyl alcohol with KON
(b) Butyl akchol with KON
(c) Byl chioeide with KCN
(d) Propyt chloride with KON



268, Examine the following two structure for the amilinium ion

7.

7L Which

and chocse the correct statement from the ones given below |
ﬂ") m’
1 L]
(a) It is not an scceptable Camowmical structure because
carbonium

(b) It is not an acceptable canonical sauctare beciuse it s

Dol-somats

(<} It is ot an ssceprable canonical structure because the
nitrogen has 10 valence electrons.

(d) It s an acceptable canonical strecture.

. Nitrobenzene ¢an be prepared from benzene by using a

mixture of conc. HNO; and come. Hy S0, In the nitrating
MHNO,mn:: i
(a) base

(b) acid
(¢) reduxing agent (d) catalyst
In the following compounds -
0
o o I o
sleRel-
Jl H H
I n mn v
the order of basic nature is -
() Iv=1>1=1 M ur>r>v>u
©a>1>m>v ICIRES HES (&3 4
Mmhfonoﬂnmumuhﬁmduv-ic
the false ome is

{a) that rate of nitzation of benzene is slmost the same & thae
of hexadeutercobenzene.

(b) the rase of mitration of toluene is greater than that of
benzene

() the rate of niration of benzene is greater thes that of
hexademereobenzene 4

(d) nitration is an electrophilac substinoon reecton.

of the following undergoes decarboxylation om

0
) CH;-%—CH, -COOH
(®) CH,;COOH

(c) CH; ﬁ—-CH, -CH, -COOH

(d) CH,—C-COOH

MC;M

178 Tbm_lﬂqu«mm,,

74,

s

17%6.

278,

7.

p -nitrophenoxide a8 |
oG’ LY
r
%5° LY
© ¢ @ ¢
0. 0

The pair of compounds in which boh the compounds grve
postive test with Tollen's reagent is
(n) Glucase and Swocrose
(b) Pructose and Sucrose
() Acetophenone and Hexamal
(d) Glucose and Fructose
The two forms of D-glucopyranose obteimed fom the
soletion of D-glucose are called :
(#) Esomess (b) Anomers
(c) Epimers (d) Enantiomers
Idemtify the correet order of boiling poists of te following
compounds :
m)c}':?:lalzouo Cu;ai)al;m
{04

CH,CH,CH,COOH
o

(b)i>1>2
@3>2>1

(ay1>2>3
{©1>3>2

. The prodwct of scid catalysed hydration of 2-phenylpropeo®
h'

(2) 3-phenyl-2-propanoi (b} 1-phenyl-2-propanol

(c) 2-phenyl-2-propanol  (d) 2-phenyl-1-propanal
The best method o prepare cyclobexene from

is by using :

(2) Conc. HCl + Za14 (b) Comec. HyPO,

(<) HBe (d) Cose. HCI

In the reaction :

C4H;COOH+ NaHCO,; — €, Hs COONa + €0, +H:0:
C* sppears in:

() COy (b) C,HsCOONn

(<) Inboth (d) All are comect



Structure and Reactions Based Problems
280, m«mmdmﬁxmmh:

] (1)
JOmCm  SeALAN
(mm w)
(@I=>n=m=>v MI>Iv>mis>a
©U>1>1>1v IV>TI>u>1

281, Which of the following has oo polar nature :
(8) p-dicymnobenzene (b) p-dimethoxy benzens
(c) p-dibydroxy benzene  (d) p-dimescapto benzene
282, In which of the following enolic foem is more ;

(®) (&)

.

283, Which of the following is optically sctive |
(2) 1, I-dibromo- | <hiccopropane
(b) 1, 3-dibromo-1-chioropropane
{2) 1, 1-dibromo-3-chicropropane
{d) 1, 3dibromo-2-chlocopropane
284, Which of the following pair belong to metamers
{a2) T-methy] butxn-2 one snd pentane-2-00e
(%) Pentase-2-one ond Pentane-3.0ne
(¢) e-and m-methoxytoluene
(d) all of the above

285, Which of the following will not show geometrical
somerisen

il
S
HCl CH,
3
H
(© @ ﬂm
3 CHOY

286 Cow& gives identification test wich :

(1) NaHSO, (b) B, water
(<) Fehling solution (d) FeCl; (ag.)
287. Calcium cacbide 0n rescting with heavy waser will give .
(3) C3{OD); +C;H, (b) Ca(OD), + C3Dy
() CaD, +C;D; (d) Ca(OD); + €D,
CH
288, [x the reaction xa"'—"‘-"-“""““i

HyC

B s

159, Which of the following will not give phenol oa treatment
with ale. KOH *

Fy
Q0

290. In the reacsion : Q«:—cu; 5, product;
Product is :



CHy
() O/

192, Predominating peoduct of the resction :

fn,-—ai-cn—ca,—»ru
Br
(s) a»:l
(c) CHy=C=Ce=CH; (d) CH;=CH—CH==CH,
193, Clemenensen reduction of the  compound
(CHy )y C COCH, gives main prodect as -

() (CHy ) CH-CH(CH,y )y () (CHy )y C&’C“s
(€} (CHy ), C-CH; - CH;  (d) Noae of these

194, Carbon mono oxide is passed over heated sodium hydroxide
till complete conversion of NaOH to product. The product
obtained is dissolvod in water sad the sodation reduces
Tollen's reagent as well as reduces mercurie chlaride to

black precipitate. The producs was |
CCOH

o | (b) HOOOH

(¢) HOOONs (d |

295 Which of the following does not posses acidic hydrogen :

(2) Pentan-2, 4-dianc (b) 2, 4, Getrinitrophenol

(c) DMF (d) Hexane-2, 4.diane
296. Debydeochlorination allyl chloride gives @

{a) Propadicno (b} Allyl alcobol

() Acetone . (d) Propeze
297. lodoform sest is given by :

(a) Pyruvie scid (b) Methyl acetate

{€) Methyl benzoate () Phenyl acctats
298, The major product obasined i the resction ©

NIS,
Hihaned

Numerical Chomistyy
CHyNH; CHalie
(a) @ (d) @
NHz NH,
@C’hbﬂb
5]
Be

CHzNH,
4
299. Sedect the wrong stalcrnent

(n) Sy 2 reactions are sierecspecific as well as s
selective
() Sy | reactions are meither stereospecific por stero
selecnive
(¢} Free radicals posses less tendency for rearmmgesent
than carbocaticn
(@) Nuckeophilicity of RS is lesser than RO
380, Select the wroag stalement |
{a) LIAIH, is stromger reducing agent than NaBH,
(b) LIAIH, ncts as reducing s@ent in ether mediun but
NaBH, in presence of protic selvent
(c) Carboxylic gp it reduced 1o 1* alcohel by LIATH, &
ether o By H, i THF oe Hy / Pd
(d) Unsatursied carbonyls on rolucticn with LIAIH, =
ether gives saturaied alcohols,
LN mmw»mmw

\C-O—E'—’ . are
C;Hr
(a) CHyCOOH + CyH,COOH
“) Cﬂ,OOOHoC,H,m
(©) C;H;CO0H + HCOON
(d) CH,COCH, + CH,C00H
302, Which of the following reaction Is wrongly reporsed |
(a) AONa + R'Cl— ROR + NaCl
(B) RONa +(CHy )y -C-Cle—s (Cll; )y C-O- & « N1
(€) RONa+(CH, )y /C-Cl— RyCwe CHiy « 1Y
(d) {CH, 13 CONa +CH, Cl— (C1, ))'C*“",ONIU

W, mmrMhMMmo L

_AHO PEINeY
(8} (CH, )'\cuo (b) (CHy h\
'II CHO
(e) (CHy ),\u (Cly M\U)ﬂl
304, Which of the folluwlnu s ml glves SORIT s soagees 1!
atall:



Structure and Reactions Based Problems B17

CHO
( () CH,CHO (@) CHy
CHO 312 Fluorebenzene (CoHyF) cam be synhesized in the
COCH Taborascey
e ey - AR
305, The molecules that . (b) from aadine by ting the
(-)zz-aumu:.rwm - diszonium salt wih HBF,
(b) trans 2-pentene (c) by direct flucrinative of benzene with Fy gas
(¢) &= 3-hexene (d]bylun'm;mbmmmm
(d) 2,2, 3, 3-tetrametihy] butase 313, 1dentify ‘A hlkorc:cdan.
306, mmw‘»um' : ' ;U
CICH, -CHOY, 2y m—cu,—tls—w,nr—i‘;"—u
() CHCI = CHCl {¥) CH; = CCl
(c) CHy0H—CHO (@) CH.O—CHO CH;Br
s07. Wummaummur ™ cu.—f-CH, m <]
CH;OH  CCl,CH,OH
l, i n’ ’m’ CH~CH;
(a) I<HI<N ) m<i<l
(c)I<m<m @n<in<i (c)O () CH Cas C—CH=CH,
308. Hydroxylation of ethylene cam mot be made by -
() cold alk. KMnO, (b) 050, in pyridine Br
b (O)M?e?ﬂlitkid (d) H,0+0, f ~Br
. During mdical substitetion of hydrocarboms, the Pl Acstone
abstraction of which hydrogen atom is easiest. ne. = Product,
(s) Allylic (b) Vinylic .
() CH, @3 The product of resction is :
310. Which atom in the following compound shows moee thas
one kind of hybridisation ; I
NH, (W ()
N/L\CI/“

o/l\u _A—H (c)Q (d) &rm

I
®C MmN c‘”’o s Hy ———====- Products farmed are
m mofmm (‘”:mq)md the prodact
11 i lowing soructures w0
expecicd, when excess of CHy reacts with CHyCly in Sy CHTO |::I"°’
presence of ashy. AICI;" 0 0

@{O)-¢ @ ® ON/@-L%H,“C.H &, ® .



818

3e An example of » siges booded organometallic composad
LM
(a) ruthenocese (o) Grignand's resgent
(c) ferrocens {d) cobaliocene

317, Mixture of chloreaylenol sad terpineol acts as :
(a) amalgesic (b) antiseptic
(¢} wntipyretic (d) antibsons

318, Predict the correct imtermediate and product in the following
reaction °

H;C—C=CH B0, H:30,, Intermmedinic — product
Hgs0, ) )

(8) A: H,O—f-CH. B: H,C—f—OI,
S0, o

mA: H;C—(‘:-Ql, B: CH, —f-Cl‘l,
OH S0,

('G)A:Q!,—:[;—-G-h B: HC—C=(CH
B: HgO—f’—Oh

(d)A: H,C—IC-O'l;

OH o

319. Which of the following reactions Is approprlate for
converting acetamude to methanamine?

®) and eliminanon addition reaction

Numerical Chomistry
321. The correct lacreasing order of basic streagth for the
following compounds is :

@Ng
CH,
m () (um
ma<m<i ®)m<i<ll
(c) MI<H <1 (@O<I<m

322, Of the following, which Is the prodect formed when
cyclohexancae undergoes aldal condessation followed by
heating?

c,Cﬁ.O (‘)Q-Q

32}, The correct statement rogarding cloctrophile is
{a) Blectrophile i a negatively charged species and can
btmau)_ndhywinnmufm from &

nucleophale
() Electrophile i a negatively charged spocies and can
foemn a bond by accepting & pair of electrons fiom
wnother electrophede
(¢) Electrophiles are gemerally neutrad species snd can
form a band by accepting a pair of electzons from &
mecleopiale
(¢} Electrophile can be either neutral or postively charged
specks and can form a boad by scoepting a pair of
electrons froms & socleaphile
324. The heating of phemyl-methyl ethers with HI peodeces -
{a) ethyl chlorides (%) iodobenzene
(¢) pbenal (d) beazene
325, Which of the following statement is met cormect?
() Insulin maintams sagar level in the blood of & humes

body
(5) Ovalemen s & sumple food reserve in egg white
(¢) Blood peoleins throebi and Fhnnogen are invelved
in blood ¢lotting
(d) Desaturation makes the proteins more sctive
326, The IUPAC name of the comnpound s -

L+
H—iﬁ
I
(#) 3-keto-2-methylhex-4.enal
(b) S-formylhex-2-en-3-one



Structure and Reactions Based Problems

(¢) S-mehyl4-cxodex-2-cn-5-al
(d) Iketo-2-methythex-S-cnal
327, Which one is the cormect onder of scidity ?

{a) CH,=CH; > CH; —CH~CH, >
CH, —Ce=CH> CHm=(CH

(b) CHuwCH > CH, —CmmCH > CH,=CH, >
CH,--CH,

() CHwaCH > CH, ==CH; > CH, —Cs=(CH >
CHy—CH,

(d) CH,—CH; > CH;~CH, > CH, —CmCH>
CHw=CH

R Ceoosider the reacton :
O (AN

@:WW‘ i Siver mimor chserved
O, A
Y
Identify 4, X, Yand Z.
(a) A-oethoxymettane, X-cthanoic ackl Y-acenite .
2

(b) A-meshaxymethase, V-sthascl. F-ethanoic scid,

Zsemucurbazide
{c) A-cthemal, X-cthanol ¥obut-2-enal,
Z-semicarbazons

819
(d) A~ethanol, X-acetaldehyde, Y-butancoe,

329. mmmmqmm;xma

orthe and e
(b) chromarography
(d) steam dstillatica
mwmmnmmamm«u
following stabemnesss is true”
u)w.aem-mwwm.anp
(b) Bond aagis cdanges bat bond length remains same
(c) Both bond aagle snd bond leagth changes
muwmummmm
331, Which cac is the west acidic compound T

g

@

(a)

NO;
)

e Tale



820 Numerical Chemistry
|| Sorons e Arsver correc) et 0 || I

L (d) Amsbphiles are nuckeophile as well as electrophile,
2, (a) 1 acither having shuoge as well as cach € and O-stom
bas complete ocket.

OS5+

4. (a) The exse of dehydrasion of alcobols giving conjugated
diene in maximum,
CH,

sy 4 3
5 (b CH)—C"—G{;—C—- CH, C")

|

OoH
7. () CHy+e—30H;: 4

CHy=— CH, +¢; [E
Gaiming of electron beads to stable octet of carbanion wa
whereas losing an cicotrom leads 1o unstable carbocston
with sextet of electron.
8. (b) The acidic character is RCOOH > H,0> ROH.
9. (d) Similar number of bonds in different canooacal forms
Jeads 1o isovalent resonsace whereas different mamsber
of bonds in different canomical forms leads w
heterovalent resonance, £.9..
O
+ 0~C
O

0
o—C « 0—C

o o

" o
H;C== CH-—CHs= CH; +— H,0—CHw= CH—CH,

10. (s)M&mmmclommuMylmpmd
thus prodeces more positive charge on C of carbanyl

Br H Br lll
T | -
Bre-CHe-C= 0——')8!—-(.34—(3—0

11 {c) Z.A-Iumhyi pentan-2-ane () and Bmmnm (b)
will not show reaction due to steric effect of balky
deisopeepy! group and Besvier phenyl grosps on
account of stene effiect,
1. () 3 alkyl halides shows elimination as well as substinacion
resctions rolmms"l meshandom,

D T
A=

14. (2) Higher & the diciecaric constant of medium, more &
solvation of intermediate carbocation,

15, (c) Br-atom is replaced by CN"; C—-C bond emesgy =
C—DBr bond eaergy.

16, (c) $0% optical purity means, one esantivmer is S0% and in
pest $0%% the former ane is 25% aad the other esartiomey
s 15%

17, (a) (CyHys ) 3-methyl hexane and 2,3-dimethyl perane ere

a.ml having molar mass 100 g mol ™,
[
18, (0) >c=c/
|
CH,
mwwmwimg-suc'm
carbon. Also, it will show pesition, chain funcriceal

?‘l
19. (c) CH, —CH; —CH—CH,C1 -5
CH, CH,

| I
CH,;, —Cll) —CH—CH, =CHy—CH CH, -CH,

R,
0, () Ité:', is chiral but the twa ksomers cannot be isolaiad
3
due %0 umbrells type rapid inversion which leads far
racemization. :
By, 8 ool
Ry«iCC ! ICL-R
B UNE
1. (b)hi-MbudommmM.tm.mm
to rotate the plane of polarised Ligtn,
32, (b)

H H "
/\>—<(w)u “ /\>—<cm —
H
() &)

23, (J) Halogenation of alkanes  involves free radicdl

mechamism. The chain terminating ssep is
H H
CHy = {;’QH—(:}—éH; 4 CHy —CH, +CHy= CH
1
4. (n) The ease of dehydrobalogenation is 3* > 2° > 1"



Structure and Reactions Based Probloms
25 (d) Wilkinson's eatalyst is
”)>~‘<M)
P’l) (=]
26. (d) All show addition acoonding to peroide effect.

7. (d) All are used to produce dicls from slkenes.
28 (d) All are faces,

. (a)meedydk::{mlauhhvhgmmmh
c,u,-*——o—cu
CH,
? " iy
Y senonw — (Mo,

31 (a) Conjugated triene show 1 S-addition

2. (%) :@?: B &Q"
Dreme(J =D

33, (d) Except hexene-1, all forms sikyne (peopyse)

W e 130
CHy —C e (3 o CH, —C o CH
e SemMiy
3. (b) Alkenes and alkynes from carbocation and HS0, ioas.
In CyH, the carbocation is [CHy == Cland in C.Hy itis

[CH, € s CH—CH, ] mcee is the & characker i the
positively charged carbocation, lesser s its uabilicy.
However, in CHy C = CH—CH, , presence of electron
releasing methyl group provide stability to this cation.
35, (¢) CHl-CH;'Q‘l)'G{rC-C“

(CH, );CH-CH; -Cs= CH

(CH, ), CH, - Cwe CH

CH; -CH;-CH—C == CH

36, () CH &= CH—s CH = (3 + H*

l BML

mmck
Hi

n.(.)mkhammmwmmis
predorinantly i enol form,

(.~ CL.

38. (b) (':Hrah _o‘_u_:._’ (l}l,—CH—CN

CH; 1
! s

CH,—CH—CN
|
CH,/
39, {c) The simplest cycloalkyne which is stable is cyclo
octyne.
40. (d) Follow hydride shift.
41, (0) —OH grosp b not in the nucleas,
42. () Strongsr bases are good nucloophile and poor keaving

Lroup.

43, (2) Rost all are facts,

4. (b) Rest all comains acide H-atom and thus they wold
destroy Grignard reagest.

45 (c) The effect of increase = nucieophilicity due to
Imcressing number of electron repelling group R is

counteracted by (he shielding of the resctive site by the
R groups.

46. (b) Berzophencne does not have a-H-mtom.
47, (d) m; + HCl— “xll‘:l‘
e
H,ZaCly + ROH— ROH, == r* ROl
a8, (%) CH CHy- Ot contans >cuoum.
OC;Hs
49. (b)

OH
CIEHy,
0 g““' i

50, (c) This is Rosennmunds reaction.
H o 0
l " - N .- “
51, (d) H—T—C—m: a—.n—cl'—c-n
1 H
?
—— H—?- cC—H
H
L



52, (d) These are facts sbout the respective reactions ;
Clemenensen rechaction - Zn~Hg +coac. HO
Wolff Kishner redoction - alk. NH,NH,
Stenically kindered ketone are resistant 1o reduction
)

The adjecentd* wre separated by the hydration of middie
carbony! group,
54, (2) Se0; oxidises a-carbon lo—C—'oup.

X =X

S5, (c) It &5 » fact s it undergoes Cenmizzaro reazoes giving
CgH;CH,;OH and Cy H;COOH . No doubt HCHO also
undergoes Cannizzaro reaction but ia it HCOOH is
wmmmuwi&rw.m

$6. (d) CyH,0,: CH; COOH: HOOOCH,, l
CH,OHHO
Ankydrides have geseral formula C H,, 0, .

S7. (s) Pketo carboxylic acids om  hesting  show

decarbox ylation,

. (cm—c<;\

we
8 I '
0

Tons lon furransic ise
5. (b) Dee 10 hyperconjugation
0. (2) r-nitro alkanes do not have o-H-stom.
61. (d) Alkylation of mmine is made by 1 alkyl halides.
62, (d) | has o H-atom,
€3, (b) Due 1o the formstion of benzyne intermadiate.

55

(d)?-wlﬂ. pont-2ene, 2-methyl but-2-cne sad two
cyclic isomers: cyclobutane and methy! cyclopropane.

MM

Medylcyclobutane and cyclopentane; (1,1 -dimenyy).
> Mcr-hww-» 1 2-dumetay| cyclopropane.)
66. (b) It has two CH, groups at oae position,
67. (n) Interconversion of cis 0 fravas &od s 10 cts alkene
oconrs on beating with I,
6L (c) (CH, ), CH-CH, - CH =~ CH;
(CH, ) CH-CH = CHCH,
(CHy ), C= CH-CH, -Ci,
CH,

|
CHy»=C—CH; - CH, CH,
9. (s) The stability of alkases increases with incressmg
branching.

™

70 (d) Sieghet carbene 5 bas bent shape due 1o the presence of
one lome pair.
i
Foluua
All the electrons are paired.
T2 (4) Triplet methylene : CHy, e, H IC 1 H
A diradical n which unchared electrons are not pakred.
c @Iinm

. (o)mnuh-dnnmmm-lwh

CH, - C"a—N<°F- CH,CH-NZ

H-N<° = ’\c- N<
cn

N )

RC



Structure and Réeactions Based Problems

75, (a) Follow IUPAC rules.
76. (c) Ester hydrolysis by alkall is not reversible
7. (») A degree of cross conjugation exists in anhydride.
0 (4] 0 0
| | | i« §§
R—C—0—C-Re—3R— C= 0—C

e |
4t Rl e C —R

This decreases the delocalisation of electron o each
carbonyl oxygen and provides less dowble bond
munc—owodor>c-om.

78. (c) Bivalent or polyvalest functioal group compounds
show only metamerism.

79. (4) N is smached to four carbon atoms,

8. (¢} ramines baving the sume molar mass possess Jowest
bupt, 25 they do not show H-bonding.

81 () In Rimer method, tertiary alcohol reacts with HON 10
Rive p-amine having tertiary alkyl group.

Ry COH-2% Hy04 &, C
[T SRR

. -
Ry C—22, g,CN == CH
By CN = CH-E, R ONHCHO
R CNHCHO 25— R, ONH; + HOOO"

83, (b) Either of ®e three on treating: with NaOH gives an
eqailibrium mixture of all the dhree sugars. This is
known as Lobry-de Bnynm Van  Ekensiein

Gluoose =" Fractose + Mannose
84, {c) It is -/ effect which play main role to deactivaze ring.
However, 5, reactions proceeds as +Teffect® - Jeffect.
25, (3) —NH; dominates m directive imfluence,
86, (b) CeH NO; < CiH;Cl < CgHg == CDy
87. () Al 0f IC = C=-29 x 3 = ~§7
~ Resoaance energy of CyHy = <87 < (<31)
= =16 keal mol™'

- 7 823
83, (b) Dee to steric of +-butyl group, o-desivative is
not formed. 2
89, (b) CeH,CHCICH; white ppt. with AgNO;,
90. (b) Follow mechanism,

91. () o
Q= Qe
sh
O™

The presence of elestron withdrawing group —NOsin
p-position stabilizes the issermediate carbocation dut to
IE and RE.

9. (a)

cl
HON
Q=@
9. (1) Only se-cresol gives m hromo derivative.
95. (8) p-acsion beranic acid i1 soluble in acid doe to —NH;
. group, - ot
N BN N/ BN N
B@ )0 RN 7 Naw,
97. (a) Any side chain in benzene nng is oxidises 1o - COOH
group.
8. (a)

O/(u’ J)
Oroaelyus

fatry moleculer
Mécd corderanton
99. (a) CCly is m-directiag groep.

100, () Misa fact.

101, (b) Carbenes do not form 14-oddition with conjugaled
dienes. They show 1,2-addition.

102. (<) The ease of nucleophilic addition on C= Cis greatly
eohanced in case of «—f unsatursed carbonyl

compounds.
103. (<) OO and NalO, oxidises C= Cto —CHO grovps,

oa-

—_—



164 (B) O, smCH—CHumCH; —
-l
HCHO+ HCHO+ CHO

Pretamms
105, (b) —COOH is replaced by Br.
CH,0H

106 (d) C w O =ty ZHCHO+ CD,
’o"
(IO, bresks C—C bond)

107, (d) Secrese i noo-reducing suger.
185, (c) Follow FUPAC rules.

] i
109, (d) Ny - ComNHy 7= HNm= C —NH,
dn L

110, (u) M is chocrophilic substisssion (1°C17 ),
115 (b) I gives wromatic ning, 11 gives conjugsted systern on
dchydraton.

112 () CHy e MOy et O, -CH e OeCH,
Kesosance most stahle
CH, - CH=—COCH, (CH,COCH, 15 decomn with-
drawing and the charge on C* is intonsafied T least
stahie)

113 () Posstion of Br is ortho b —CH,, and pt —OCH, pam
effect of —OCH, » —CH,.

14 1K)

O =0, +

N1
~

115, (d) Be; + 2KOH —— K « KBeO+ H, 0
ROONS; + Bey —pg—s RCONHI + KB + H,0

RCONHBe =y ROONBr + H,0
0 o
“ ' -
R—C—Nir —a R N
0
0 ooy
RN et BN OO
R NonCoe O 4 KO ~es RNH, + K, 00,

Numencel Chemistry
e (w m:wukdm-:'n

il |
117, (8) CHy —C—CHy 5= CH; == C—CH, —2%,
K S

£
C",-C—Cll,

3 ) J“'?C‘?‘*WWD.)
'
ne (& Cﬂ,-O’—O:’—.C"a—C-m

"e. e gmjjj 2 5
oum -

128
4 .
121 () —' C—C00H is asymmetric,

|
CH,

121 (¢} CHywe CH-CHy ~C wm N: $0, Jxand 2 son-bonded
electrons.
12\, (d) Carbocations sre stabalized by resorance

CHy = CH—CH, &+ CH, —CHes CH,
AN e

124, (b) More basic group has least Jeaving nature, Conjugme
acid onder
HOSO,CF, > HOS0; Me > HOAc > HOMe

125, () Resonance stabulizes both carbocation and carbanion

o -
I - b &
CHy —ConCHy 49 CHy— C =CH,

OH ==CH-—CH; ¢+ CH, —CH =CH,
124, (d) Due 10 wromaticity 11 and 1V are least basic.
0.l Cﬂ.

| |
127, (a) CHy - CH- CH; —CHy — CH, — CCICH,CH,

f“: fus
+ CHy —CH—CHCY CH, + CH, — CH. CH, -CH,O)

W
e
. CH.—.Q.C“;C“)
W )
138, (d) AN we cormect.

129, (b) CHyCH oo CHy —s CH, CH—CH, (AddS08
is checuophilic) MC1 addition is mot nfluceced by
peroxide.



Struclure and Reactions Based Problems

130, (¢) N is pentavalent which is not possible.

131, () The coerect ender in vapour phase is (2) whereas in
liquid phase is (b).

135 (b) Follow JUPAC rules,

133, (8) Doe to maximum stran scconding 1o Baeyer's strain
theory.

a
134, (8) (CHy )sCMgl + DOD—s (CHy ), €D+ Mg {

135 (¢) CH, OHis stronger acid thea C,H;,

136 (b) Itis s Fact.

137, (&) It does not have olefinde H-atom.

138 (a) Ediyl aceto acetale ai,mcu,cooc,u, and diethyl
makmate [u,c/

N ]hmnahci,&ogn.
COOC;H,

Pentan.3.cne does not contain CHy —COunit.

139, (b) On ekctrolysis Cl; 8 Bibersted which rescts with
C,;H,OH sad NaOH {formed) to give chloroform.

140, {c) Chloroform gives carbrylassing reaction.

141, (d) Itis a face

4L, (4) p-mitrophenol has strongest acidic sanire.

143, (b) Itis » fact,

144, (d) CHyCH;COO0H 54 al,rcouou

Yy k.
cmtot—

CH,CH-COOH
lo
Al
145, (a)Pketo ocid  on  heating  casily  umdergoes
decarboxylation,
146, (a) A:CHy==CH,;B :GI,ECH;BP.C: fI-I;CN:

CH,CN
D : CH,000H

L, CO0H
147, (¢) m,mmm,oom

H {Aliylic H)
H H(Vinylic H)
148, (c) H

(There is no sp-hybridized cacbon)
145, (a) Ag* coondisates with alkene imvolving d-p m-bonding
and producisg kon,

Semmcd oapt — X

150. (c) Rote of nitration of benzenc is same as thm of
bexadesaerobeazens.

CH,?&=CHOMH

181, (3) CH,CH,CHCHy OH-2» CH, CH, CH, CHO
494, CH, CH,CH,COOK + M0, + KOH

lsz.(b)/\mmledm.e-olo:l&ndb!m
sobution (Cu®* + Ciric acid).

o~ O™

wadebalumdlm:ﬂm
W (‘)mmmeml Sa, the band oeder lics between

153, (c)

one and two,
155, (.)wwwhmmmumu.
CoeCoCmm C> Cax C
(1.5A)(1.34 A)(1.204) 4
!lﬂl;o-a-o NH,
un-:
CH- w3 CHy - CH— COOH
156, (d) CH, alw 3"

TH:
'“"" 22, CHy—CH—C00"

157, (¢} Methyl group is clectron mh; group, therefore it
increases

the electron demsity in benzene ring. Since
S0, is electrophyle 5o, toluenc is casily sulphonated,

158, (¢) H,C=CH—CH,—CH,(l) CH, =§"— CHy (11)

o P

159. (b) la OCI, the moment of cach bond is cancelled out due to
It= regular tetrabedron strocture.
H,Co Com CH—CH,
v » 9 9
161, (2) Geometrical isomerism arises due 10 the hindered
rotation between > C=C{ bond, i.c., atoms or groups

168 {d)

do not move freely in space :
CH /CH: H /CH)
= o
H'>c N cu,>L N
our-d-utere rwar ] s
|
161, (c) (;ﬂ:-—,(l-‘—gll-clﬂz
i,
IR I v —

163, (a) —CH; gp. has + [ and « M effect, It incresses the
clectron demsily on benzene rimg hence wluene i
reactive lowards clectrophilio mitration,

64 ( d)ltsmupm-enlllfxl.

168, () N—E—cu- CH,



826
166, mcn,-aa,—a(m’
' 1 ' CH,

Tttt 4 b

167. (a) Ethane (H,C~~CH, ) bas lcast hindered rotation sboet
C—Cboad. Therefore, sloms oe groups sisched 10 &,
move freely in space.

168 (b) The two compounds with different molar masses can
have the same empirical formula but different moleculsr
formelae.

169. (b) (i) CHy— CH,; — CHy — CH; — CH, —CH,

(i) CHy— CH—CH, —CH, —CH,

1
(iii) CH; — CH~ ?l—- CH,

y CH,
CH,

I
(iv)Cll,— C—CH,—CH,

)
(')m)—q‘l‘-(ln"‘ala"a’h

CH,

a H
170 (c -c{
© n)" N
(o)
Both the chlorine stoms are in opposite direction and
cancel the moment of exch other.
171 ()uywi&llymmhm-ou
wnq-in- partinlly megative charge #nd carbon atom
acquires partilly pasitive charge.
171 (a) Stromper is the acid or base, weaker i #3 conjugate 4¢3
0Of base.
Base strength -
CH; —CH; > NH, > HCw== C" > OH"
Ao strength
H—OH> HC=s CH> NH, > CH, —CH,
173, () The former compound bas triangular planar strucoure
while lager one has totrabedral strocture. )
174. (d) The difference of ehecoronegativitics berween O sod H is
high, therefore undergo heteralytic cleavage. .
175, (b) Tertiary butyl alcobol gives r-butyl carbossm ion
which is more stable than primary and secondary

carbonium wo.
H H
*l - l.c < L
176, @)H—Cfc-—CgC—H 0 bonds =7
’ %- bonds = 3
1
M contains 7 sigma and 31 bonds,

Mmam
?‘)
. (J)CH,—CH:—CH:-—CH—CH.
2-rambyl pedess
178, (¢) C—H bond length in saturaied hydrocarbon is meve
alkyne.
179. (a) In benzy! amine the Jone pair of clectron on ‘N” aom
does ot come into resonance with ring.
180, (b) HON === H' +CN

y NN 0% 8O L4 /on
)("?""Ic” n>c\cn
Ketone Cynechiydria
It i an example of mucleophilic addition reaction.
181, (s) Enclic fom of acetone contains 9 o bonds, | 2 boad, 2
Jone pair of electrons

?" g
CHy»C~— CHjy CH, —CH;
bl foox Ko frw

H O—HH
'évé-' é.‘n
H5Cx L

H
ok
o n
152, () HLCole C2C=C M
e v ¥ o
183, (2) Isomers obtaimed by the rotation of C— Csinghe boed is
spact are called conformers,
184, (<) Restall are correct. Polst & and o suggest for more sabk
nature of beaxoate ica.
185, (d) Rest all are oxidised. Benzaldehyde (oss not coois
@ «Haom
186, (c) The electron donsting groups facilitate the electrophise
substinuson reactions.
CH,COOH CH,CO
Yo

18%. (a) |
a ,CO/

a
CH,000H e

,COOH
o, —5* CH,CO0H
COOH :
—— Gives effervescence with NaHCO), s

188, (b) In orthedichlorobenzene the resultast dipols momes! =
highest, becsuse both the momests are in M9
ighes

189, (c) HCOONH, —*» HCONH, +H,0

190, {a) CH,COC| i most suscoptible o nucleophile wasch
becwsse Cl stom Is also electronegative atom i
decreases e elecwon density om carbomyl caurbot



Structure and Reactions Based Probilems

191, (%) ax,—(;:u—c;n—cu,
OH OH

Ithas two ssymmetnc C-atoms therefore optically active
isomers » 2 = 2! = 2. It has an optically inactive
mesd form due o the molecular plane of symemetry.

(= = No. of asymmetric carbon atoms)

H—C—~O0OH HO—(C—H H—C—O0H
|
H—C— OH

|
HO~-C—H

|
H—C— ;
d-immer Jisomer MEsO-imer
(eptically active) (eprically active) (optically imactive)

192, (¢) D is used to represent the amangement of — OH grovp
in nght side m secomd last carboa som 3 in
glyceraldehyde and (+) sign is used 10 represent the

CHO

i
H—?—OH
CH,0H
optical rotation in clockwise direction. Heace (+)
tararic acid & ¢
COOH
H—(!‘—OH

o
\_coon)

193. (c) Hydroboration — axidation follows antl Markownikoff
addition _

CH, CH, CH,
H,c—(l;_m-cu,—'i'-" Hy I .l.ﬂ,— 8
, s
CH,CH,
—'-f.%—.n,o—é_cu,ou
L]

194, (b) Marsh gas mainly contains CH.

195, (b) The unsaturated compounds (slkenes and alkynes)
decolourises aflaline KM=0, sobution. (Test for
unsaturation)

I, () e e e o brauching. the Mendemey of

close packing decreases, HSO,
H3 50y

n’mg
197. (@) Gl;—C-CII———’m CH,—-{:—G!,
HSO,
i 1
cu,-é—cu, 22, oy —C—CH,
| Acciene

OH
198, (¢) Hexane dots not dissolve in conc. H2504.

199. (3) Cold dilwic alkaline solution of potassium permanganale
(1% cold alkaline KMnO,) is known a5 Haeyer's

reagent. :
200 (nﬁmne(umhlallym)hu-ﬁﬂc}luh&mbe
easily repiaced by metals.

1rC 20T

HC==CH+ N‘W HC=CNa WN!C-CN.

201. {c) But.2-ene is symemetnical alkene, So it does not show
amti Maskovnikoff sddition.

202, (b) Follow answer 196,
200, (b) Ol,—c-c——di,—CH, +HBr—
Gl,—CH=('?— CHy—CH,
Br
CH; C;Hs CH,
Se=c{ P
H SBe W
E z
CH,—CH—C - CH:—CH)

f
3-Bromo -pent -2-¢ne
CH;—C|" CH—CH,—CH,
= B
2. Bromo - pent -2 -ene
204, () Alkens show electrophilic addition,
TSR S .
CHy = CHwe= CHy — =202, oy — CH—CH,
~fas CHy I
Br
285, (b) This is & free radicsl reaction. A secondary free radical is
move stable than primary froe radical.
CH,GI,Q!;CH, *Dl’g m’
m)mﬂ‘;m;mm)mg CH— Br
(Mawr)

)
Majury



828
HyC -
206, () SCHCH, Mghr + CH, Ol —1=4
HyC
’ “.C\
/le'mns
H,C
CH,
“—J:—Il CH, C/Cih
H—E—&‘ H X H els
H, CH, o
Mo 2. 3. b et “>-C\
208, (d)Trma fact
209, (v)

[5’
o-kydeoxy Denacis scid

5=

210, {¢) Electron withdrawwg nature of —NO; gp increases
podarity in CH,C1.

'ISf—a"

NO,
111, (b) Bakelite is condensation polymer of HCHO and phenol.

12 (®)CHy —CH= CI.—O—OHO HBr—
o (b
Br
ﬁ

oot

> .-
"'"""r"f“—o-“-::..—m"
e L

Br

Numernica! Chemistry
0

213, (s) CH, —CH, —C=CH =

OH
o D s e
CH, Q—WCE;;-(}() 3 H;—C ’
mmm'ohum

214, (b)COY, has & regular symmetrical structure therefore each
bond morment is cancelled out from each other,

I Swnere
NaNOMHO Qulla

Ariline

218 (@)

216, (a) Tert. earbooium lon is more stable than sccondary o
primary carbonism ioe.

207, (a) CyH (encess)+ Cly =2 C, H;C14 HCI

) b ]
mmé»m _BeCh X
(8]

This 1 40 electrophilic substtubon resction
219, (b) Ak, KOH i & dehydrohalogenating agent.
CH,y ~CH,CH,Br
—popy! rocmds
CH, —CH==CH, + KBr+ H;0
propene

211, (8) CHy==CH;~ CHy; — CH, —CH KOH(ale )—*
| <lavchessee

Oty —~CHy—CH= CH,+ KO+ 1,0

Ny



Structure and Reactions Based Problems

CH; Fal
. @.&r_.é -
3 ¢ I3
24, (@) ‘sm,—-&;q;

25 () c,u,oui"ﬁ‘-o HyCre CH, +H,0

226, (2) CH;ON-Q—-CH OH-"224, CH, OH}

C-dce

27, (QC:H,—G—C,H,.CH,—!—QJ,—CH,.
Baoth the compounds have different molecular formela,
228, (d) The =t with Luess resgest (cone, HCI + Andyd.
ZniC1;) is based oo the reactivity onder of sleabols
feplace —OH gp. by balogen mom, Le., terz-adcobol >
sec-alcobol > peaiicohol.
R—OH —20: .
Primary wkobol — et —s No cloudizess it room

temp., |t appears caly on heating
Secondary alcobol — e+ Cloudizess appears

within $ minuics
Tertiary wkobol — i+ Cloudiness appears
imumediately

120, (c) C;HsOC; H, + 26— IC,H, 1+ H;0
230, (a) CO+Hy + Hy — 2, CH, 0N
() 3 2 [T )

-
OH
e Br
]
8L @ @ E B
o
245 Tribenmophenal

The — OHgp is an electron donating gp. and it activates
the benzene ring for electrophalc substitution.
3L () lodoform test is given by compounds havirg methyl
ketones, sec. alcobol and ethyl alcohol (only p-aloohol).
233, (a) It is an experimennal fict. Follow directive inflwence of
Bt

829
234, (c) Secondary alcabols are oxidised by X ; Cr; 05 +Hy S04
w prodece kesane,
Cl’l;CllOl’G‘l,CH, -——‘G:‘x”w.z'lﬂ)
235. (1) . O— H--- ?— H---
CiHy CiHa
Hydrogen bonding is maximum iz cthanol because it
forms imemmolecular H-banding.

46 G)NBMMMM

b §

Phenal
23T, (b) RSH+ 0y~ CO; (g )+ HyO(N+50: (x)-
238 (3) In case of mxed ether the halogen ssom gets attached to
simple alkyl groups.
CyH;0CH, —"— C,HOH+ CH, 1
239, (d) This is 2 Redmoer- Tiemana reaction, proceeds through an
electron defictent mm«m.
HOCI, + O —— H; 041601,

ta,—a- +:000,

o=
CHCY, CHO
ctlonde

240, (c) The order of reactivity depends upor the ssability of he
carbocations formed. Maximum i the stadility of
carbocation, maximum will be the resctvity of its
wwmm counter past, Stability of Garbocations is in the

FCll,blCH, < PO!,O'I;b!CH, <CH;6!CH. <"b‘;

1Z*, F nearer) B2 Faway) ) IN{Benzyl)
Hence the order of relative reactivity of the alcohals will
follow the ceder : IV>TI> 11 > 1



241, (b) it & & coupling reaction
Ny Cl+ CoHyOH =2ty
clnl 1 ‘c‘ ] u
Or-=~Or
p-tydosay-aschenmene
(Oraage wd dys)
242. (d) Order of acadic strength s
CH,OH> HC = CH> CgHy > C3Hy
Although all are neutral sowards the litmus paper,

243. (b) Pehling solation, Schiff"s reagent and Tollen's reagent
react only with aldehydes but Grignasd reagents react

both with aldebydes and ketomes.
WO\ HIOH
Cﬂﬂ“b'm—o p)mgw
Acetaldetrpde H
H i
_'.!EE.':‘C Cﬂoﬂq—m(
Iaopropyl slcehel OH
PO\ G + CH oM :ﬂ‘%c -
+ .-—o 0!
e’ ;
Acenee ak.
Byatpia | WO\ A
|gc couhu.\w
serv-buanel

244, (b) Coenpounds having, —CH, all sec. alcobol mad

CaHOM (oaly in primery akobol) give positive
iodoform test
G’;—Q‘,C")—ﬁ—-w,

o
(pentanon-2) gives this test )
248, (c) The produt is rod ppt of cuprous oxide
CH,CH@ + 20a > + OH™ —— CH;C00H+Cu,04
T Pty whaicn a

246. (b) Compounds so1 conmining a-H undergo Cannizzaro
reaction.

248, (b)luw”br“rdlr (hydride i)
takes place in slow step

. ;._{xa e s

I =

H o
—) m-—cu,—oa»n—(l:-o

0
()
249, (d) Edectron withdrawing (nitro groap) group Sacilitaes the
release of hydnde ion.
258, (b) CCI,CHO reacts with water 1o give & sisble chionl
monohydrate.

€01, CHO—5 001, CHOH),
Chbonnl T o -
oD
1. (3) Cly, — C=CH, 2L, CH, —C=CH;

O0—H
amoisc foem

252. (b) This is an intamoleculer Canaizzaro roaction.
ORC

) NaOML b
(Canpugzare s roscwe)

CHO
écoom HOMLC
.
CHON
HOMC

CHOH




Structura and Reactions Basad Problems

253 (c) It = an q-nple of nucleophilic addition on carbonyl
group which cepends wpon positive charpe density snd
sterio hindraace arosad carhanyl group,

Thus CH,CHO iz most resctive snd C HyCOC H; it
Jeast.

o
254, (¢) HyC—~C~~CH,CHy ————*
(<) Hy . 1L Rt masiony

CHI, L +CH, CH,000™Na " — 5 cH, CH,CO0H
Prganas aad
258, (c) This reaction is an exuwple of Perkin reaction. This
reaction peroceeds Bwough the carbamion mechanism.
The compound X is (CH,CO), 0
CyHyCHO+ H,CHCO-O COCH, —
CyHy CHime CHCOOH: COCH + CH,COOH
(e)lnfkualwdewbuylnmmmdﬂ'hw
which is PROOCH,. The second swep is iodoform
reaction givieg PNCOO ™ Na* (F) and CHI, (G).
0

I‘ l -
Ph—C—LH, — C—OH—3 n—c‘:‘-,—cu,

257. (b) Thus is Hofmmen bromide reaction, In this reaction
primary amine wilh one carbon less is formed.
CH,CONH, + Bry +4KOH— CH,NH, + 2KXic

+K,00;~tll,0

258 (b) In Rosenmund resceion partial dydrogenation occurs

PRS0y
CyHgCOCT 4 Hy ———= G H, CHO+ HCI
ﬁm T b

_&—o H
. () CCO0H i ik

260. (d) It is an experimensal fact,
261, (d)

This s perfect mirnor isuge of J and thas A sod ¥ =te
enantiomers,

262, (d) The carbom of COy conses from bicurtbxmate
CyHyCOOH + NakiCOy — CH,COONS + 1,0+ CO;y

263, u)mpabnhmhyhﬂm
W

cn,—c—o-c,n,———vCH.-O—OC:Hs

“‘/
(4 e, m<c"s oy Mge
CHy
-“‘
(crms-C-OMﬁ'-:-":%w"c"!”M“
e
264, (a) This is an acid-base reaction

-K‘O
+ CH OO0 Na™ wes - CHyCOOH
CHy CHy
Sqoogackd  Sooeg base Wesk bese Wk acid

265. {c) Secondary amines (aliphatic as well as aromatic) react
with nitrows acid to form N-nitrosoamines.

(CiHy )y NH4 HONQ = (C;Hg ) =N = 0+H,0
LR U .

266. (b) Carbylamine test is given by only alipharic and sromatic
peimary amines. It react, with alkabine CHCI, 1o form
bad smelling isocyanides.

ANH; + CHCL, +2KOH— ENC+ IKC1+3H.0

267, (d) Propy? chlcelde reacts with alcobolic KON w from
besane pitrile,

CH,CH,G!;CHKCN—OCH,QI‘C“-CM-KG

268, (c) Secoad canomical struceure en [ bc sceptable
becasse Neatom hias sen valence electron which is not
possible,

169. (a) According to Breasied Lowry theory, H,S0, = a
proton donor species and a swonger scid Ban HNO,.
Therefore, Hy SO, acts 58 a0 a6 and HNO, as base.

HND, + H,50, — HINO, + HSO;

H}NO, — H,0+NO?

=a I O

|
H
! " m v

hmmllnﬂllmmwonlmm-
s’ hybridization strucowre, 1 is more basic than 1N



because in structure 111 the ke pair of electrons shifts
mtummwab«mhmn
and [V the Natom is sp° hybridized. In strecture [V the
lone pair of ehocsrons involves in aromatic sextet but not
in strocture i1

271, (c) The rate of nitration of Senzene C, H, takes plece st (he
sarve e because the rve determining step o the
formation of carbocation which is same for both the

M(QMMndmmw

heatng
278, (<) ‘N’ can not sccommodate [0 electrons because of non
availabillity of d~orbials.
274, (d) Glwcose rodeces Tollen's reagent ivo silver mirror.
CH,OCHOH), CHO+ Ag , 0
CH,O)ICI!OH).COOIH 2Ag
Sibver mhvw
Fructose being & ketobexose reduces Tollen's reagent
{amemonscal solutson of silver nitraie) wto silver miror
because the alkaline reagents resarange froctose © give
D-glucose and D-maznose which are srong reducing

agents.
75 ®) ,
—OH no—f—-—u
—OH e —ca
o 0
—H —n
—aH
GHoH

adx+)Glocopyrsnsse - D(+)-Glucopymanose

Two foms of Dglcopymnose e aD()-
Ghacopyranase and [-D{+)-Glacopyrancee. These are
momers (2 pair of ssvessomers which differ in
configuration cely sousd C; are called snomers).

176 (b) Due 10 H.booding, stroeger & carboxylic acd.

I7). {(c) Addition of water scc. 10 Markowndkoff rule.

27, (b) Cenc, Hy PO, scts as dehydrating agent.

" "
179 (a) € H,CO0H + NsHOO, ~ C,Hy COONa 4003 4 Hy 0

88, (b) I represents conjugated diene ie., most stable ; TV is s
-ma-m.mc--mn-

Nurmerical Chemistyy
o H
e % = )
HO OH

Br

288, (d) follow concept,

%6, (d) En&fmée-beu-“.yF&hm

7. (b) CaC; +2D,0— Ca(OD), + C;D;
I88. (d) Ir = wurtz resction.
289, (d) Rest all will give phenol after eliminstion of HBr,
290, (c) Dwe 10 expansion of ring
CH,

Oreio B O
e (}E‘;’/ a, Og,ﬁ

M1 () O/\/m _':'.O/\E“IM:"_.
(:r.\cu. ey O/\an

7 (-H st magor prodad
M2, (d) Gl,—cll-cn-—m,——.

CHywe CH == CH == CH, +Z88%
Conpapied e
293. (x) Clemensen reduction convers > COgpte ; CHy.- He®
12-medbyl shift nlso cccurs during the cowe
reaction.
294, (c) OO+ NaOH(s) ——4 HOOONS ——os
HCOOH (reducing



Structure and Reactions Based Probiams
H

]
s OpN

295, (4) c;b( NOy ;

e B

0
Il H
I
witic |

Sou,

96, (a) CH, —CH==CH—C1 42 CH,=C=CH,

297. (a) Pymuvicacid is CH, - CO- COOH Le., CH, COls antached
wC,

208, (¢) Br amtached on tucheus is weaker leaving gp dos to
partial bond character.

299, ()RS >CON" > 1" > RO™ > OH > Br™ > CyH.O"

> (17 > Mz yN(Nucleaphilicity onder)

300. (d) LLAIH, in cther does not reduces >C=C< to
*»CH—C<

1. (b) Oxidation of unsymmesrical ketone glves two acids.

Accarding to PopiT's rule the carbonyl gp goes with
smaller alkyl gp.

301, (b) t-alkyl halides undergoes efimination reaction with
sodium alkoxide to give alkenc.

00, /CHO
303. (a) @ el \c"o

304, (d) All aldehydes restares pink colour 10 Schifl's neagent
readily. Acetons restoees colose but sloady. e-hydroxy
benzaldehyde does oot restore pink colouwr due to
intrmolecular H-boading.

38, (b) The symmesncal molecule has Jesser or zaro dipole
momsent.

]
(‘) Gl,—C—CH, p= 0
H,

c H
® >c-c< us0
H CyHy

(c) CHy;—CH, _‘f"f—a"—c"’ p=0
H

H
CH,; CH,

(@) CHy—C—C—CH, p=0
3 1
306. (b) CICH; == CHCly ——+ CH; = CCl,

307, (a) Due w0 -ve lE effesct of F stom.
308, (d) Rest all shows hydronylation of ethylone,

399, (a) The arder of case of shatraction of H-atom is :
Allylic > 3* > 2*> 1* > CH, > vinyle
310, (b) Nissp® and gp° hybeidised, .
311, (d) A modified or exteaded Friedel.Crafi's reaction
Calle +CH:Cls 222, G, CH Ol 2%
C H CH,CHy

NIt F
() 2= () 2 (O)

313, (b) Product will be spico compound.

214, (b) 1,2-bromocyclopentase on heating with I in prescace
of acstone gives cyclopentens.

35, (¢) ~NO, group attacks o benzene rig atiached 1o

= group.

316, (b) AMpY & = organometallic compeund having ocaly
sigma boads.
317, (b) Itis fact

L (@ H,c-o-cn—-a"‘;';fo‘ u,c—c-m! R

Oon
Iztemmodaie (el form)
Toss sable (A)
tusomenen
R —

= g -on

Ketoform
move stable (B)
319, (b) Hoftmann hypobrosmamide reaction ks wsad 10 convert
=L ONH, £ 0 —NH; gp

CH]L':‘&: +NsOH — CH;NH; +
Accizezde Mectunumne

NaBr + Na,CO; +H,0
320. (ab)

5: & o
o™
NaNif A
e Majoe N
OCH; 3

H Feid A
NHy NH
~NHy, ~B¢ 7Ml
Br Intermedive
{Deeryve)
OCH, )
o
+
Marwe H Major NH’
via Pehh A via Pash 11



Prodoct A is the major peoduct of the reaction formed
via path A This & ciec substinsios following

hasiemn of chimination additi 4
321 () Elecwon withdrawing groups (-1 aod M effect)
decreases basic strength of amuline while electron
donming groups (+/ and +M effect) increases basic

strengt of aniline o1 prars positions.
NH;

5 NG,

am
(=M efiect of —NO, group)
NH,

13
()

v (Hyper conjugation effect of —CH; group)
So, the correct order of basac strength of following
compounds is : Il < <IlL

322, (b) M is Aldel condensalion reaction.

Cyciohexancoe "
Alded
tlh-o‘la-:-d)
= O=@
AIN(:;“-*
Mechanism
N—OH OH

mwunmumm;(mm)h
positively d-v‘ electrophile, SO, is neutral

Numerical Chemsstry

324. (¢) In case of mixed ether, halogra mom & auched 1

wmpler alloyl g
OCH;
Hl
O + O
Aabiala Paemel Matny! wxhde
Mcyaxthy! et

325, (d) Densterstion of protewm makes the peotein sactive as 2l
the properties of protein are Jost.

E 0
36, (3) B ‘f)kr\‘—.mzmw

327, (b) Alkynes are more acidic thas alkenes which are further
more acidic than alkanes due to the differenl
electropegativity of 5p,5p” and sp” bybridised carbon
(onder of eleceo- negativisy = sp>3p° > xp°) + 1
offect decreases the acidic strength of alkynes so the
overall order of scidic stremgeh will be :
CHsaCH> CH; —CeeCH > CH,~CH,

>CH,—CH,

Ca s K

X (c)
C3HO (CHYCH,0H) C3HO (CH,CHO)
Edbancd (X) Tidtuwad (6

Ag (Silver mirroe foemation) .__lw

OH A

329. (d) Ovtho nitrophenol show mtramolecstar H-bond whik
paapitrophenol show imermolecular H-bond.  Thus
bpt. of p-nitropbenol > bpe. of o-nitrophenol. So the
mixture of both can be soparated by seam disolistion
whick i the technique 10 sepacate the components of 4
mixtere oo the basks of boiling point.

330. (d) Among the three conformers of cthape (Eclipsed,
staggered, guuche) bond angle and bond length remairs
are ditfersot,

331, (d) Presence of three stromg electon withdrawing NO:
mp(-ﬂeﬂm)uuﬁo“mm" crables
pleric aeld (2.4,6-trimitro phenol) to show more schlic
nalure



Structure and Reactions Based Problems

1. Which one of the following alkenes will react fastest with
H; under caalytic condition ? (11T 2000)

R R H
H H R H
R R R
S
R H R R

2. Which of the following compounds will exhébit geometrical
somerism? (11T 2000)
(n) 1-pheny).2-busene (b) 3.phenyi-1-butene
(¢) 2-pheayl-1-buteas (d) 1.1-dphenyl-1-propenc

3. Which of e following has the highest nucleophilicity?

(11T 2000)
(n) F° {b) OH"
(c) CHy (d) NH;
4. Propyne and propene can be distinguisked by : (1T 2000)
() come. H, 50, (b) Br, in OCI,
() dil. KMoO, (d) Amen. AgNO,

S, The order of reactivities of the following alkyl halides for a
Sy 2 reaction is : (11T 2000)
(a) RF > RCI> RBr> Rl (b) RF > RBr > RCI> Rl
(c) RCl> RBr > RF >Rl (d) Ri > RBr> RCi > RF

6 The sppropriate reagents for the following trasaformation.

K/Q*‘L e
S [
HO
2000)

(s} Za(Hg), HC! (®) NH; ,NH; ,OH

{c) Hy/Ni (d) NaBH,
7. Which ane of the lollo\tu"illnwrudllybcddydt::o)d

in acidic condition
0o OH

(a)

*fjvl’

L3 Bnoyleﬂuﬂeummdﬁmbmmby

(v) SO,C1;

(a) Cly,
S (d) Clg, H,0

(c) SOCl;

PREVIOUS YEAR OBJECTIVE PROBLEMS (One Answer Correct)

9. Which of the following has the most acadic hydrogen?

(11T 2000)
() 3-hexanone (b) 2,4-hexanedione
(€) 2,5-hexanedione (d) 2,3-hexanedicne
10. Among the following, the strongest base is - (11T 2000)
(a) Cg",N]l’ (b) p-NO) —C‘HQNH)
{c) m-NO; —C HyNH; (d) CgHsCH;NH;

1. A Sy 2reaction st an asymmetric carbon of a compound
always gives : (11T 2001)
() an enantiomer of the substrate
(b) a product with opposile optical retation
(¢) & mixtere of diastereoisomer
(d) a single sterecisomer

12, The number of isamers for the compound with molecalar

formmata C, BrCIFTis (117 2001)
()3 (b) 4
(c) 5 (d) &

l&lnmmao{-mlawwﬂ
hydrogen dodide do mot give anti-MarkownikeofT sddition to
alkenes because - (IIT 2001)
{2) both are highly jonic
{b) one s oxidising snd the ocher is reducing
(<) one of the sieps is endothermic in both the cases
(d) all the steps are exothermic in both the cases

14, Hydrogesation of the given compound in the presence of
poisoned pallaceum caslyst gives (IIT 2001)

Me H Me

Me H
(a) an optically active compound
(b) an optically inactive compound
(¢) 3 racemwe maxture
(d) a dinstercomenc mixture
15. The reaction of peopene with HOC! proceeds via the
addition of : : (1Y 2001)
(a) H” in the firss siep
(8) CI" in the first step
(c) OH" in the flest siep
(d) CI" sad OH™ in & single step
16 L-propasc] and 2-propanol can be best distinguished by
(1T 2001)
(&) cxsdaton with alkaline KMnO, followed by resction
with Fehling solution
(b) oxsdation with scidic dichromate followed by resction
with Fehding solution
() oxudaticn by heating with copper followed by reaction
with Fehleng solutioa
() oxidetion  with concentrated H,SO, followed by
reection with Fohling solution



17, A mixtare of benzaldehyde and formaldebyde on heating
with acpescuss NoOH solution gives : (IIT 2001)
(8) Benxy! alcobol and sodium formate
(b) Sodium benroste and methy! slcohal
(c) Sodium benzoste and sodium formate
(d) Beaxzy! alcobol and methyl alcohol

18, The compoend thal will react most readily with NoOH o

form methanol is : (1T 2001)
(0) {(CH, WN'T (b) CH,OCH,
(c) (CH, ), 8'1 (d) (CH, ), €1

19. The comect order of basic nasee of the following

compounds is - (1T 2001)
CH, —4-<::,1 c“)—a:l—ml
\

(CH,.),NH; CH;—E—NH,
(@)2>1>3>4 My1>3>2>4
€)I>1>2>4 (@1>2>5>4
20, Consider the following reaction .
H, —(lﬂ—CH,*Bv—-n‘X'ol'h
CH,
Idennfy the structure of the magoe peodact “X* - (11T 2002)

(% "acf—g:;—mz
) H;O—.rl—KCH;
(<} H;O—i—g’—aﬁx

mu,c-c'u-?;—cu,
CH,
21, Idennify the comrect ander of reactivity in 5 5 reactions of the

following compounds (TIT 2002)
Cl NO»

)
Qo0 Q O

(8) 12534 d4>3>2>)
€)2=1>3>4 Wa>s>1>4

. Which of e following compoends  exhibin
slercomomernsm 7 (117 2002)
(3) 2-methylbecne- | (%) Y-methylbutene-)
(2) }-methylbutanoic acid  (d) 2-meyButancic scid

Numencal Chemistry
23. The nodel plane in the n-bond of ethens i kocased m -
(1T 2002)
(a) the molecalar plane
(>} & plane parallel o the molecular plane
“).puu'upaﬂxuhrw‘e maolecalar plane which
bisects the carboo-carboa a-bond al right asgle
@ pu'upendimhrw& moleculas plane which
contaias the carbon-carbon a-bond )
24, Wiich of the following dydrocarboas has the lowest dipole
vd

: (T 2007
CH
@ " Some " o Ciomcay
C H

(€) CH, CH, CmCH (d) CHy=~CH—OmCH

25, ldentify the reagents from the following It which can
casily distinguish between |-2utyne mnd 2-butyne:

(T 2001)

(s) Breoune, CCl,
(b) Hy, Lendar's catalyst
(c) DAl H,30,, HgS0.
(d) Ammoniacal Cu ;Cl; solution

26. Jdentify the sot of reagentreactson conditions X" sl 'Y in
the following sct of transformations | (TIT 2092)
CH,—CH; —CH, Br —*-» Product —»

Cﬂ,—-?‘l—(fﬂ,
Be

(8) X' = dilute aqoecus NwOH, 20°C ; ¥ = HB1 'acetic acd,
20°C

(5) X'= concentrated alooholic NaOH, S0°C;
Y= HBr'scetic acid, 200C

(2) X'= dilute aquecus NoOH, 20°C;
Y= Br,/CHCL,, 0°C

(d) X = cancentrated akobolic NaOH, 807°C;

Sk r-t:,.m,.vc
. ldcanfy comreat arder of bolliag points of the followiag
compounds

3 (TIT2002)
1.CH,CH,CH,CH,OH 2, CH,CH,CH,CHD
3. CH,CH,CH, CO0H

(REPES) M i>1>2
€ 1>3>2 d3i>2>}

I8. Which of the following acsds has the sesallest dissocwtion
coesmanl? (ITT 2002)
(2) CH,CHFOOOH (b) FCH, CH,C00H
(¢} BrCH; CH, COOH (d) CH, CHBrCOOH

29. Compound ‘A'(mletulufnrmhc,&ohtmdvﬁi
scudified potassium dichroenate o form & peodect 8
(molesular formule CyH O *B° forms & shining silver
muror on wanmng with ammoniscel sibver nitrase, *8' when
wrealed with s sgueous salulion of Hy NCONHNH; - HCl
and sodim scotale gives & peoduct “C, [dentify the
strecture of "C" (1T 2002)
{a) CH, CH, CH=NNCONH,



Structure and Reactions Based Problems

(v) CH, —O—TNHCONH,
CH,
() CH —O=NCONHNH;

CH,

(&) CH, CH, CH=NCONHNH,

30. An cosmtiomerically pare acid is trested with racemic
mixture of an alcohol daving one Chiral carbon. The ester
formed will be : (11T 2003)
(a) eptically sctive mixture (b) pare eaantomer
(c)meonnccad (d) mcemic mixture

Y oy By 001,
1. —l
’n,c’-—<on 4.,,["1 CaHyBe

o
How many stroctwes of F are possible ? (1T 2003)
() 2 )5
(c) 6 (43
n.wnnofutoucmmummoaof
nybeidization gp* - sp° - 1p— 5p from left so ngiw ?
(1T 2003)
(0) HyO=CH—CmeCH (b)) HOseCCmnCH

{c) HO=C=C=CH, (&) u,c/\/c"’
3. Ph—CmeC—CH, -, 4 Ais: (11T 2003)

. b
(s} () :)—0
H
Ph
@ ;}-on

M mumﬂ:mwmuww

moment s :
(3) CHyO1 b) CH; O3
(c) C';'K‘l; (d) ©Cl,
18, + CyH ! TN (11T 2003)
Asbyrdoons (C3H )
(a) CgH,OC; H; ) C;H,0C; Hy
(“) Cﬁﬂsocd‘ls (d) CyH,l

mduuofmdwd?mdamk

m Hy (117 2003)
F-|-|3c< s \ﬂ

OCOCH,
(b) 2.4-DNP

mp-
(f) Fehlmg's solution () NaHSOy

37, Ethyl ester — 20y P
The Pwillbe :

(11T 2003)
« ,C: :H; ® H;CXC;H,
a
Hy H; G, OH

HC C,H H,C. H
o s 2Hy @ s axcz 3
H,C OH H.Cy OH
3
2 e NaNiily
ON 4
CH
OH
The product A will be : (1T 2003)
OH
@ 0N
CH
) 2
OH
® on
(o
OH
Hi
© o
CH
o



Numarical Chemisty
45, The major product obtained whea Be; / Fe is treated with
(11T 2004

40. In the given conformation C; s rotated about C, —C, bond
udduhn-by-n*oflm‘ Then the formation
obaalned is (HIT 2004)

(a) Fully ectipsed conformation
(k) Partially echpsed conformation

(¢) Gasche confoamation
Staggered conformaten
41 gwawmwwm
of chiral compound s (T 2004)
(a) 2 )4
(€1 6 @8
ammuormmwwwdzml
T (TIT 20M)
(a) 3-phenyl-2-propancl  (b) I-phemyd-2-propanol
(€) 2-phenyl-2-proganal  (d) 2-phenyl- |-peopanol

43. Which of the following is wsed for the conversion of

2-hexyne inlo traws-2-hexene 7 (IIT 2004)
(a) Hy / P4/ BaSO, (b) H; / PO,
() NaBH, (d) Li—NH, / C;H,0H
44, Bezzacmide on reaction with POCI, gives: (r2
(a) Aniline (b) Chlocobenzene
(¢) Benzylsmane (d) Beraonitrile

46. In the compoand given below :

COOH
(23]
The correct order of acidic nanure is - (TIT 2004)
@) Z>X>Y M X>¥>2
) X>2Z>Y (d)¥>x>2

47. Which of the following rescoating strustures of
lmethany-1, Msnellnum

(2) CHy —CH we CH—CH == O—CH,
(b) CH; = CH—CH—CH = O—CH,
(€) CHy—CH—CH = CH—0—CH,

(d) CHy = CH—CH—~CH—0—CH,
46 Wiat would be the product formed when

| <bromo- lobutane reacts with rwo equiveients
of mesallic sodium in ethee 7 (T 2008

(@) B}:] ®) [jq w[] @

49. When phenyl magnesism bromide reacts wieh r-butasol, the

product would be : (1T 2005
(2) CeHy (b) CoHyOH
(¢} r-butyl benzene (d) r-butyl pheny| echer

S0. When benzene sulphonic acsd und p-nitropheno| are esod
with NaHCO,the gases relessed respectively are !

(11T 2086)
(2) SO;,NO, (b) 50;.NO
(‘) sol -ml (d) m!tm!



Sucture and Reactions Based Probloms

51, The cerrect increasing order 0f b pe. of the following is :
(EIT 2006)
0 1, 2-ddydroxy beazeme (I1) 13 dihydroxy berzene
(1) 1 4-dibydroxy benzens (IV) Hydroxy benzcne
(@ I<m<m<iv M I<I<IV<I
fepv<i<m<m @ IV<ll<i<m

(1T 2006)
(a) CH,CHCL.CH,NO  (b) CH, CH CH,C1
NO

|
(e) CH, -CH, - ‘lﬂl (d) “:"z'm: ChHO
Cl NO
53, la CHyNH, + CHCl, + KOH-—s 4+ KC1+H,0, 455 :
(1T 2006)
(3) CH,CN (b) CHyNHCEH,
- . » »
(¢) CHy NC (@ CH N=C
4. The [UPAC naome of C M COClis -
(a) Benzoyl chloride
(b) Berzeae chloroketone
(<) Benzeae carbonyl chioride
() Chlocophenyl ketone
S5 The reagent (s) ssed for the following conversion ae |
(11T 2087)

(TTT 2006)

s'\/\k e H=H
(4) alcoholic KOH
(b) alceholic KXOH followed by NaNH;
{€) Zo/CH, OH
(d) aqueces KOH followsd by NaNH,
56. The number of strectural isomers for CoHye is: (1T 2007)
(x) 3 (b)4

(@1 ®)2
3 @4
$8. Sodum extract of aniline on weatment with FeSO, and
H,S0¢in presence of air 2 prussian blue precipitate.
The biue colour is dus to - o (1T 2087)
(3) Fe,[F(CN), |, (b) Fey[F(CN)y ):
() Fey[Fe(CN) |5 () Fe;[Fe(CN) |y
Cyclolsexane on azonolysis followed by reaction with zec
duat and waler gives compound £. £ on further
mmmmn )yields compound F. Oowp

oDrae oy ®
© Crm @ Cg’"&‘

839

60, Among the followieg, the beast stable resonance strosture is:
(T 200m)

) /\é}\z/o () /\,/'\z/‘)
) ‘/’\,\Z,o &) ./\/\'I.’/8

61. hhhlu-umthcmmofmmx
(IIT 2007)

NO,

* oAy

€2. Whick of the following ca reaction with conc. NaOH

Muﬁmwum«@u
2

the anly product : (ITT 2006)

COOCH, COOH
O X
COOH CHO
CHO COOH
Joulile
CHO COOH



840 Numerical Chemistry

3. The msjor product £ and Q in the reaction §7. Hyperconjugation {nvalves overlap of the fellowing
¢ cebitals: (1T 2009,
+ CICH,CH,  CH, 222, p M2, 04 shenolare ! (o-o ?3:::
(IIT 2006)

{2) @/*m)cw
w(Q) veien

() + CHyCOCH;

(@ + CHyCHZCHO

64. The soablest ketooe and its next homologous are reacted ®
with NH; OHw form aximes as : (LT 2006)
(2) two different oximes
(b) three dafferent oximes
(€) two oximes are optically active
(d) three oximes are opeically active
65, What are P and  in the resction - (11T 2006)

,c/z&ﬁ.&_.p(csﬂ..cn-—-—’q in: (€ :

{2) 6,6 (b) 6,4
(c) 4,4 93,3
66. mqumduumm" (1T 2008)

e b@@{

OAc OAc OAc OAc
69, In the following reaction sequence, the coerect swrustures of
E Fand G wre ;
F F
i nj\)\oa oW 01
ol m’m (*implics ! C labelled carbon) (LT 2008)

NO;
SPh 6/ (a) £~ /E\CH /B\S:h G = CHly
R S e



@ E= g Ny T Nt
20, The oorvect stability oeder for the followiag species is -

B NN Pl
& R e

(3) (N> (V) =0 > {10 (b) (> () > (1) > (AV)
(e} (M) > M> (IV)>(UD  (d) (> (I > () > (IV)
T1. In the following carbocation, HACH that 1s most likely to
mb&epu:ivdychlpd“ carbon is ! (1T 2999)

T I O
H,C— C— C—C —CH,
[
HO H CH,
(a) CH, a1 C4 (b)) HuC4
(c) CHy st C-2 () Hu C-2
7. The comect swsbility oeder of the following resansace

Strctures is (1T 2009)
HyC=N=N HyC—N=N

U} (m
B,é—;‘-N H;(_:-—Nal.il

(0 ()
(8) > QN> (V) >0 (b) (> (1D > (1) > {IV)
(c) (M > M= AH> (V) (@ Jm=> 1> dv)> )
73, The total samber of cyclic structural &5 well as stereo
isomers postible for & compound with the molecular
foremala CyH, is - (1IT 2009)
() 2 ®)4
©7 @6
4. Among cellulose, poly(vinyl chloride), nyloo and natrsl
rubber, the polymer in which the intermolecular force of

aftraction is weakest is ; (11T 2009)
(2) Nylon (%) Poly (vinyl chionde)
(¢} Cellulose (d) Natural Rubber
75, The IUPAC name of the following compound is :
(IIT 2009)

841

{2) 4-Bromo-3-cyanophenol
{b) 2-Brome-$-hydroxybeazonsnle
(¢) 2-Cyano-4-hydroxybromobsnsens
(d) 6-Bromo-3-hydroxyberzoasrile
76. The correct acidity oeder of the following is -

a
m (m (Im

@) Mp>[AV)=> @)=  (b) (V)= (> 1) > (i)
(¢) Mp> (M >Mm=>av) (@) @)= [@)={1vi> 0
77. In the reaction

(1) NaOO ey
= a4,

(1T 2010)

(11T 2009)

CHy
)

the structure of the product T s :

(a) H:C—O—C/) -

(b) ON>HC : ’

(¢) HyC ON>HC —O
e

78, The compounds P, Q and §

Foaliion
O/I\ofo

s



Wwere sepamiely subjected 10 nitration usieg HNO,/H; SO,
mixture. The major prodect formed in each case
respectively, is: (LFT 2010)

S

Numnerical omy
HOOC—CH —~000H
© '\ New, —cing ’
HOOC—CH, ~ CH; —CO0K
/coon

$0. The synthesis of l-octync s achicved by adding o
bromoalkane 220 a mixtare of sediam amide mod alkyne
The bromoalkane and alkyse respectivelyare . (11T 2010
(8) BrCH; CH; - CH, -CH; -CH; and CH, CH,C = CH
(®) BrCH,CH, CH; aed CH, CH,CH,C s CH
(©) BK:H;QI;GI,CH;CH, MCH,C-CH
{d) BrCH ,CH, CH,CH,, and CH,CH,C == CH

81, The coerect statement sbout the following desaccharsde is -

(T 2010)

'y H  HOHC H
‘ OCH; CHOH
H OH M

(2) Ring (1) is pyrancse with a-glucosidic link
(b) Ring (3] is furanose with u-ghucosidic link
(€) Ring (b) s furanose with a-glucosidic link
(d) Ring (b) is pyranose with B-glucosidic link
In the reaction:

]

The products ace ; {2010

Br

(b) @ + CHafr
OH

(3} + CHyOH (d) @ + CH,Br

(a) “H,



0. B Sk, ¥ (isomeric products) CsHy, CI
o s M (isomeric products)

wumﬁudll?

() 6,6 ()6, 4

(e) 4,4 (3,3 (ITT 2006)
$4. Which of the Sollowing compounds form two someric

oaimes oo reacting with NH,0H?

(3) R—CHO (b) R—COR

(¢) R—COR’ () HCHO (FIT 2006)

85. Which of the following reactants om reection with conc.
NaOH followed by acidification gives following lacwee &

theproduct ¥ (11T 2006)
COOCH; DO
QX QL
COOH CHO
COOH CHO
Qe O
CHO

86, The magoe product of the following reactioais: (T 2011)
o =
o
U] c\—O—q.xa

843
()
(O
(d)
;1
¥7. Amaong the following compounds, the maost acidic 15 :
(LT 2011)

(a) p-nitropkenol (0) p-hydroxybenzow acid
(€} onydroxybenzoic acid  (d) p-woluic acid
8%, Amongst the compounds given. the one that would form a
beilkant colared dye on treasment with NaNO; in dil. HCI
folw-edbymuanhhudumo(w
(1T 2011)

NCH; ) NHCHy
O WO
2CHy
© /O/ @
HyC

89, The mujor product of the following reactionis: (LT 2011)

A0 .
w loagmadinal
(3) 2 hemiacetal (b) an sced
(¢) an ether (d) an ester
9. The following carbohydrate is : (ITT 2011)
H
OH
H H
() a ketobexose (b) an aldohexcse
(¢) an o-furssose (d) sn o-pyranose
91, The carboxyi functional group (— COOH) is present in:
) (OT2012)
(a) pieric acsd (b) bartaturic acsd
(c) ascorbic acid (d) aspirin

n.mm-dwm:)wmnmm
transformation is ; T 2012)



CH,CHO + 4HCHO — =200, OE—_F:
Hi oM

(CHR | ()2
()3 (d) 4

93. The sumber of optically sctive products obtamed from the
complete czonolysis of the given compound is: (1T 2012)

CH,

H
H,C—Cﬁ—(ﬂ—(i—CH—CH— —CH=CH-CH,

" CHy

(®) 1
(c) 2 (@4

94. The major product H of the given reaction sequence is:
CH) — CHy — 00— CH, —y G J'!;'!_L":-m

(a) 0

(1T 2012)
(a)CH,—CH SCI—COOH
CHy
(b)CH, — CH —(i‘—CN
CH,
OH

|
(c)O!,—CH; — ? ~~COOH
CH,
(d)CHy — Ql-(f—m—mg

CH,

95. The compound that undergoes decarboxylation most readily
under mald condition is : (T 2012)

COOH
CH,COOH 0
(») ®)

CH,C00H

COOH
COOH 0o
(<) (d)

96. An organic compound A upon reacting with NHy gives 8,
On heating, 8 gives C. C in presence of KOH reacts with Br;
10 give CH,CH,NH; Auw: |JEE (Main) 2013]

(2) Q‘ly—f“—m {b) CH,CH,COOH

CH,

(c) CH,CO0H (4) Gl,Gl,CH,COOH

97, Compound (4), CsHeBr , gives n white precipitate whey
warmed with alcohalic AgNO, . Oxidatson of (4) pves
acid (B), CeHyOu. (8) casily fores anhydride on heating,

|dentify the compound (A), |JEE (Mais) 1y
H;Br
CH2Br
® HO¢
CH;
CHy
28r 2Hs
(<) (d) @:;
CHy

98. A compound with molar mass 180 is acylued wiy
CH,COC! to get & compound with maler mass 390, The
number of amino groups presenl per molecule of the fome:
compound i |JEE (Main) 2013]
(a) 4 ) &

() 2 (d) 5

99. A solution of (=) =) = chloro — | — phenylethane ia 10lsere

racemises slowly n the preseace of a small emoent of

SHC1 ., due to the formation of : HEE (Main) 2013
(%) carbocation (b) fres radical
(€) carbasion (d) carbene

100. An unknewn alcohol is trested with the “Lucas reagent® 0
Getermine whether the alcohol is primary, secondery o
tertiary. Which alcohol rescts the fastest and by wie
mechasism ? [JEE (Mais) 2015
{#) sexondary alcohol by Sy 2
() tersiary sloohol by § 2
(¢) secondary akobol by 5yl
(d) tertinry alcohol by 51 )

101, Armange the following compounds in order of decreasng

acidity WEE (Matn) 2013]
OH OH OH OH
a c: H, NO,  OCH,

m o (un w

mu=1=n=m myvr=1>a
©U>V>i>1 (4,|>||>||I>IY

102, mmd-miqd&eblmw
oy

L °
CH; == CH—CH,: CH, —CH,—CHyly § 8¢
' "

m
|JEE (Miake) 294



syucture and Reactions Based Problems

(a) E> 1> 101 (b)Y m >1>1

(c)ll>ll>l (a)||>m>i|

y.ﬁ.- each molecule of ghecose in photosynthesis
- [JEE (Maln) 2013|

(a)Bnohwhlo(ATP (b) 6 molecules of ATP
(c) 18 molecales of ATP (4) 10 molecules of ATP

104, &1 i acetons, wadergoes S 2 reaction with each of P, O, R
nd 5. The rates of the reachion vary as .

HO-C —a  WM\g
r @ R 5
HEE (Advanced) 12013]
() P>P>R>S bYS>P>R>Q
(@) P>R>0>F (R>P>5>Q

108 The compouzd that does NOT Eberate OOy, oo treatment
with aqeeous sodium bicarbonate sobstion, is :

|JEE (Advanced) | 2013
(3) Beraoic acid (b) Bexemesulphonic acil
() Salicylic meid (d) Carholic acid (Phenal)

186. The hyperconjugative . stabilities of sert-buty]l cation and
2-butene, respectively, are due to

[JEE (Advanced) 1 2013]
(a) &+ plempty)and @ — " eloctron delocslisasions
(b) 60" and 0 - % electron delocalissticns
(¢} & = pifilled) and @ ~+ % electron delocalissions
(d) p(filied)—+ o’ and o — 1" clectron delocalisations

197. Afer complesion of the reactions (1 and [1), the organic
compound(s) in the resction moctures is (are)
unounudmma
,"A _B(1oml)
quuu.ou
CHy
(lnml)
h(l.un
Reactien 17
,cA CHy
(m-nl)
L)
HiC CHBr HC CBry ar,c*mg
P Q R
BH,C CH,Br HyC ONa CHBry
) r U

(8) Reaction 1 : P and Reaction 11 : P
(b) Resction | : U, acetone and Resction I : @, acetone

() Reaction I : T, I, acetone and Reaction 11 ; P
(dy Reaction I £ R, acetone and Reaction I1 : S, acetone
108, The major producy(s) of the following reaction is (ase) :
[JEE (Advanced) 1 2013)

aquesea B (1.8 equvalests)

7

“2‘3%8 o w-c/;-g

7

(a} P ® Qe
) R €S

109. The gas Jeuked from a sloeage tnk of the Unica Carbide
plaat in Bhopal gas tragedy was | [JEE (Main) 2013}
(a) Ammonis (b) Phosgene
(c) Methylisecyanate (d) Methylamine

110, For the identification of Pnaphihol using dye teat, it s

| pecessary fouse: [JEE (Advanced 11) 2014)

(2} dichloromethane solution of B-naphthol
(b) scidic solution of B-naphol
{c) reutral solution of B-naphthol
(d) alkaline sobetion of fsaphthol

111, Isomers of bexane, based on their branching. cin be divided
mmamm-muum.

A

(n
Y\/.,d
()
mmmd&mwﬁup‘-h:
[JEE (Advanced IT) 2014)
(a) I>01>11L b)) Mi>i>]
{e) N>U>1 @m>i>o0



8456
112. The major product in the following reaction is -

c\/\kl 1 Gl#‘!d-.ﬂ
Y Pt

HEE (Advanced II) 2014|

O O

1mi. mmmd«hmmm is fastest
WEE (Advanced IT) 2014

R

(2) ome phemiyl group is replaced by & soethyl groap
mc-evhe-rlmisww-mnﬂ-mh-ﬁ

posp
(c) two phenyl groups are replaced by ™o pam.
methoxyphenyl

groups
(d) no strocsural change™s made to X'
14 hhemmww the major producy(s) formed
HEE (Advanced I) 2014)

____Q*_!.M
NH,
(a)

®) + CHyCOOH

us

116

1

1

119

Nusmency Cremg,

"
© |

@ |
) &

0 o

hS.Z__&“*dm for e

w Gl,am,al-atdi- =80
nd(CH,),(TIS HEE (Mism) 2955
(») (-1"_\07 (CH; );CIK'D' CH,CH-OMG!_ »CQ
(b) CH, 1= CH,CH, O > (CH; . OG> (TH: (T
(¢) CH,CH.Q1> CH, Q1 > (CH, », CHO > 1CH; s 00
() (CH, );O-K1>CN,G~I:G>CH;O = (H; »CO
On heating an aliphatic prisaery amme wih chiorofons md

fowmed & HEE (Misin) 305
(a) an alkanol (®) an allomedaol
(€) an alkyl cysnide (d) am alkyi socyaesde i
The most sumble ragem for the coovasw &
RelH; —OH— R—(HO & |JEE (Main) 004
(8) KMnO,
() K,Cr, 0,
(€) CrO;
(d) POC (Pyridimium Chicrocheoenase)
The major orgamic composnd formed by the reacton of 1. L
I+ mchlorethane with siver powder

HEE (Main) 214
(a) Acetylene (5) Ethene
(€) 2-Butyne (d) 2-Buneme

Sodusn phenoxade when heated with (0, under prosar #
125°C yrekds a product which o acetylation prodecs

The magor product Cwould be - HEE (Maim) 314
OCOCH, OH
m@“’("’“ ®» (OO
COCH,



Steture and Rsactions Based Probiems

OH OCOCH,

120, Consdering the besic streogdh of amimes in ngeeous
solution, which cae has the smallest p&', value?

JEE (Mala) 2014]
(a) (CH; );NH (3) CH,NH,
(¢} (CH, WN {9 GHNH,
121, For which of the following medeculs significanty # 07
EE (Main) 2014]
{x) Only () (b) (i) an (is)
(¢) Ouly () (d) (iii) and {iv)
122 In tbe reaction,
ai,oow“—"'aim——.n-——.c e product €
HEE (Maln) 2014)
m Acetaldchyde (b) Acetykne
(¢) Edvylene (d) Acetyl chloride

12). For the estimation of nmitrogen, 14 g of s ocganic
compound was digested by Kjeldahl medod aed the
mw-uu--mawdalim

mmwwmwua;m

hydromide for complete newtralization, The precentage of
mutrogen is the compound is - HEE (Main) 2014]
(s) 6% (b) 10%
©) % (d) 5%

124, In Carius method of estimation of balogess, 250 mg of s
cm:ﬂcmpmndml!lmdm The percentage of

tromine in the
(ot mass Ag ~ 108; Br~ 00) HEE (Main) 2015]
() 24 (b) 36
(c) 4% (d) 60

125 mmauumwwmm
iscmerism? EE (Main) 2015]

(a) 1-Pheayl-2-butene
(b} 3-Pheayl-1-butose
(c) 2-Pheayl-1-buicas

(d) 1, I-Dipbenyl-1-propane
m. W would give S-keto-2-methyl hexanal

[JEE (Main) 2015]
CHy
CH
&
) CH,

® Q :
CH,
Selkiae

847
127, The synihesis of alkyl fluorides is best accomplished by -
EE (Matn) 2015}
(a) Free radical fluonmation
(b) Sendmeyer's reaction
(<) Finkelstein reaction
(d) Swart's reaction
128 In @ following sequence of reactions :
Tod m*l m’*ﬂ Hy'N .C
ms0,
the product Cis EE (Main) 2015]
(a) CgH;COOH (b) CeH;CH,y
{¢) CyH,CH,OH (d) CyH.CHO
NH;
. NaNO,HC CuONEON
129, In the reactwa -~ D s E+N,,
CH,
the product £is JEE (Maia) 2015)
COOH

ON
(c} {d) é'

3
130, Which polymer is used in the manufacture of pants and

lacquers? [JEE (Main) 2015)
() Bakelite (b) Glyptal
(¢) Polypeopens (d) Paly vimyl chionde
131, Which of the vitaswes given below is water soduble 7
[JEE (Main) 2018)
(8) Vitamnin C (&) Viamin D
(¢) Vitamin E (d) Vitamin K
132, Which of the following compounds is not an antacid ?
[WEE (Main) 2015)
(%) Alosinum hydroxide  (b) Cimetidine
(c) Phenelzine (d) Ranitidine

133, The major product of the following reaction is ;

1 KON, H0
CHy W, Hem

IJEE (Advanced 1) 2015)

“, 3
(8) {®) &O



Cooge et

134, In the following reaction, the major prodoct s :

nﬁﬂ’a' 1 equivalent I
i
|JEE (Advanced I) 2015]

3 CHy
0] G @) g
Br
Be
-
© u Br @ By Br

135, The structure of D-{+)-ghucose is :

CHO
H——O#
HO—1—H
H——OH
H—+—OH
CHOH
The sructure of L{-)-glucose is
CHO cHo
HO—+—H H—1—O0H
H—+—OH HO—1—H
@ po—t—n ®  p——oH
HO——H HO=—+—H
CH,0H CH;OH
CHO CHO
HO——H’ HO——H
HO——H y —H
HO—t—H H—1—0H
CHyOH CH;OH
136. The major product of the reaction & :
e M o, s 51
CH; N, e
pn:(wnmﬂ

H;C

() mmﬁ
YI”” Lk

137. The major product U in the following reactions is :
CHymeCH—CH), B p Sadics ikser. O,
high pressare, hoat

u

JEE (Advanced IT) 2015

H
ciy <y
0
) ®) &é’; A
H
y
H,
c) (d)

138. In the following resction, the major product W is :

mlmuuywm.’w w
"o

|JEE (Advanced IT) 2018

H NN
® O’M ® O

HO

-OH

(c) N=N Ne=N

()

139. In the following resctions, the produect S &

G O S . B
i Zab0

|JEE (Advanced 1) 20151

®) "ﬁm
() "m




Structure and Resctions Based Problems 849

140, 2<hloro-2-medyylpentane  om  resction  with  sodium (¢) Tour modes of NaOH and one mole of Bry
medoxide is methamol yields : {JEE (Main) 2016) (d) cne maole of NoOM and one mole of Be;
?h 147, The reaction of propene with HOC! (Cl; + H;0) procesds
through the intermedisce (JEE (Main) 2016)
(1) C;H,CH, IC—OCH: (8) CHy = CH* — (H, —C|
CH, (®) CH; — CH(OH)— CH}

{¢) CH, — CHCl — CH;
{¢) CH, — CH" — CH, —OH
148. The product of the reaction given below s -

(2) GH,CH; ‘]:-c“z

CH,
3 CHCH= (I}— CH,

'_;".".*'._.x
CH, 2 0%,
() (1) and (3) (®) (3) oaly
{©) (1) and (2) {d) All of these |JEE (Main) 2016]
141. Which of e following stalements about bow density OH o
polythene is FALSE? [JEE (Msin) 2016]
{2) It is 8 pooe conductor of elecmicity (a} ®)
(b) Its synthesis requires dioxygen or 4 pecaxide initator
s a catalyst
{€) T is wsed in the manufacture of bockets, dust-bins etc. COH
{d) Is synthesis requires high pressure (« Q/ (4 Q
142 The distillation sechmique most suited for separsting
hycerol from speot-lye in the soap industry i
[JEE (Mnin) 2016]
(a) fractional diseillation 149. mmmwmm
(b) steam distillation |JEE (Advanced) 1 2016]
(¢) dstillwtion wnder rodecad preasure () ethylene-propykene copolymer
(<) polypeopryiene
CO,H (d) polybutylene
H—+—0H i 150. The product(s) of the following reaction sequence is{are);
143, The absolute configuration of | ~ NH;
H | 1) Acttic askyéndeqymare
3 (i) KEeOy Hite
JEE (Msln) 2016 () F,0", ot
() (28, 3R) {b) (25,35) (1) NaNOL/HOL 273218 K
(re‘;' (20, 3%) (@ (22,35) e I ) Cui
concentration of fluoeide, lead, nitese and irca @ 2
mlqhhnmwmdhhmfuldbbe WEE (Advanced) 1 2016

1600 gpb, 40 ppb, 100 ppos s 0.2 ppm, respectively. This Be

Br
witer is unsuitsble for driaking due to high concentration
of: [JEE (Madn) 2016] ® é\ ®)
(%) Lead (b) Nitrwie Br

(c} Lrom (d) Fluoride
145. Thiol group i present in [JEE (Main) 2016] Br
(2) Cyatine (b) Cysteine

(€) Methionme (d) Cywesine o o
W6 In e Hofmann bromamide degradation reaction, the Br Br Be Be
trmber of moles of NeOH ad Br, used per mole of smine i© (@

produced ase ; pn(u-)am
(8} four moles of NaOH and two moles of Bry
(b) two males of NeOH and two moles of Br;



850
B1. The major product of the following reactivn sequense is -
]
(i) HCHO (exccsa)Nall, hos
TR e (L rp—

[JEE (Advanced) [12016)
070 00K
(@ Q/SZ (b)
ol iy
(c) @ (;r

OH
152, The correct order of acidity for @ following compounds is

COH COH

HO OH OH
0T ™ o (Y
COH

COH
() (b\ vy (::]
OH
OH
[JEE (Advanced) I1 2016)
@ 1>0>m=>1v ) Ws1>0>1v

(ym=1v=n=1I «)bm;nvm .
153, Mormeubnﬂmn&mﬂfymdpmm
“ummmwmf

[JEE (Main) 2017]
OH OOOCH,
NHCOCH,

NH,

184, The increasing order of the reacsivity of the following
balides for the § _, resction is |JEE (Main) 2017)

(b CH, CHCH,CH,

i a
(i) CH,CH,CH,C1
(i) p—~H,CO—CH, —CH;,C

Numenical Chamisery

(w) (i) < (6) < (%) (B) (i5) < (i) < (i)
(s} (i) < (isd) < () (d) (i) = (1) < {3)

188, The formation of which of the following polymers mvelve
bydrotyss reaction” JEE (Main) 2017)
(a) Nylon 6 (b) Bakelne
(¢) Nyloa 6, 6 {d) Terylene

156. Which of the following, upon teatment with fevt -BuONg
followed by addition of bromine water, fails 10 decolowrae

the

colowr of vomine?

[JEE (Mais) 2617)

CeH,y
Br Be
4]
© O’D\( @ O)\(
Br Br

157, 3-Methy -Zﬂcww: with HBr in prescocs of
m«ﬁeﬁuaﬁiﬁammmaﬂ

stercalsomers for the product &
(a) six (b) zerv
(c) two (d) four

HEE (Mais) 2017

IS8 The correct soguence of reagents for @e following
coaversion will be

0
‘
3

(#) [Ag(NH, ), 1" OH ™, H™/ CH, OH, CH, MgBr
(b) CH; Mghe, H'/ CH,OH, [AgNH, ),]* OH™
(c) CHyMghr, [Ag(NH, );]* O, '/ CH,0H
(d) [Ag/NH, ), |" OH™, CH, MgBr, H' s CH,0H

159. Which of the

EE (Main) 2017

following compounds will behave =

reducing sugar in an aqueous KOH solution?

HOHC o H
(a) kﬁz
3

®)

(c)

OH
HOHLC o CHOH

noa,coi:m
‘
OH

HEE (Maia) 2017}
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CHOCH,

168, The mwoe product ebtained in the following resction is -

k'/cau DK
Cetig™ 9 a
[JEE (Main) 2017]
(8) {2 )CyH CH(OBU)CH, C H,
(b) Cy by CH=CHC H,
(€) (# )Cs HyCHIOBu)CH, C 1,
() (=) Hy CR(OBu)CH, C Hy
161. Which of the following molecales is least resonance
stkebazd? [JEE (Main) 2017)

o) e[
0
() Q (d)

162. The magor product abesined in the following reaction Is:
HEE (Maia) 2017]

—_— -

851
®) &/\ﬂn
CHO
(¢} ﬁ i CHO
H
163, The major prodect of the following reaction & .
|JEE (Advanced-1T) 2017]

N0, e
{30) 3. Na0{

NH;
-N - N
N
OH

164. The order of basicity mmong the following compounds is

HEE (Advanced-IT) 2017}
X s
H N
Oy "N N 2 R,N/\u
I il i v
() I>1> V> B V0>
() 1> IV>Hi> 1 @IV>1>0>m



1. (a) Mare is the heat of hydrogesation of alkene, easier is its
hydrogeastion or more is its reactvity,
2. (a) 1.phenyl-2-butene has two geometnical isomers as @

Celly H
o Lo 4 (S5
Hy,C” CH,
Gy, CH

HyC” b
A (c) Stronger = the acd, weaker is its conjugate base or
weaker = oacicophile, The order of sculic samure
HF > H,;0>NH, >CH,.
4. (d) Propyme has coe acidic hydrogen and thes, Soems
propylides with AgNO, in amenceda.
CH, CsmCH + Ag ;0 — CH, G C Ag
Sdm propryide
5. (d) The mte of reactiom follows Rl > RBr > RCl > RF
whether it obeys Sy lor Sy Zmechaniam,

6 (b) Both Za Hg/MCl and NH, - NH;/OH reduse >o-o
. 0 >cu, but redoction with Za-Hg/HCY is mot

usefisl for acad semsitive substances.

7. (a) It undergoes dehydration easily s the product obtamed
is conjugaied which is more smble.

L. (¢) CyH;COOH ——=s CH,COC + 80,

—OH group of —COOH is replaced by PCI, or SOCH,,

9. (b) Two electron withdrawing groups atiached oo H,C
< makes tbe H-atom of H,C < (or methylene
ﬂ::iwlciﬁcb nanre and the compounds we called
reactive methylene compounds

/CDCH,
H;C\ -
COCH, CHy
RCO is electron withdrawing group.

10. (d) Aliphatic amines s« mare basic.

11. (d) Sy 2 resction at an asymmetric carboa always leads 10
100% inversion in molecule, i e, 8 stereaisomer,

R
NNy, on cLx)
R \R,

F—C—Cl F—C—Br F—{—

@ |
M—C— O—C—1 QO-—C—8r
ot med rews o el vaw ool yems
Each has different dipole moment.

13. () Lo addation of HC1 on alkene i presence of peraxids, the
second step of chaés peopagation s eadodhermic
whereas in Ml first ssep of chain propagation s
endothermic

Numenica! Chemnistry

PREVIOUS YEAR OBJECTIVE PROBLEMS SOLUTION

14. (b) Lindlar"s catalyst (Pd on CaCO; deactivated by lea
acetale) is used to convert a triple bond 10 doable boad.
Also the product is ols isomes.

o Me, N Ne
4 Hy .
H Linda's H
- nl
M " o0 e i

The peoduct has a planc of symmetry snd Sus, is
optically wactive. '
15 Q)Mnhdmwhl'ichlhn!.lma betng
0 electrophile altacks pegative centre.
A4 . -
CH, —CHeCH, 05y CHy —CH—CH; —+

cu,—cu—fu,

a
16. (c) CHyCHyCH,0H—22 3 CH,CH,CHO ———,
Red gyt

CH, CHOHCH, —*4 CH,COCH,
17. (a) This is crossed Canaizzarn’s reaction :
HCHO + C, Hy CHO -2 HOOONa +C H, CH, 00
18 (o) (CH; ,N'T L:“’—, (CH; ) N* OH+ Nal

(Cﬂ, );NOCH,OH
The renctivnr will be more spomtancous when it bas the
best leaving group, ie, 17, Also methyl group with +v¢
N is moce active due 1o +ve JE of CH, groep.

19, (b) 2° aenimes are more basic than 1* ansines due to +ve [¥ of
—CH; group. In amide the resonance gives rise 10 less
availability %o electrom pair for coocdination sad s,
il&buic’;‘muguiwclmr&vdmd“)lﬂ

CH;-(.‘/ due to resonance makes it moee deasi.
\NH,
u.[h)ﬂru.lumudmum-du
foemation of 3* free radical will be the major peoduct
21, (€) CyHy riog is activated for Sp reaction by the + [ effectss
well a3 bypercoajugation of CH, gp. —Cl deactiva¥s
ring &s —/ effect over + M effect, —NO:
roup deactivanes ring by -J effect as well as by - M efiect

() Gi;—al-fu,com;
CH,
Cis asymanetric or Chiral carbon.



Structure and Reactions Based Probiems

3. (8) A n-bond bas a nodal plane passing through the two
bonded nucle, Le, molecular plane.

1D
M Nodal plane, e,
H molecular plane
L.
w-bond

24, (b) CHyComOCH is limear st O and synumetrical end
thus, dipole moment is zero.

25, (d) Ammoaiacal Cu ;C1; gives rod precipiate with terminal
alicynes (1-butyne) only.

26. (b} CHyCHyCHy Be — 2y CHyCH—CH,

(i

St ) CHyCHBr CH,
20°C Acc. 1 MackowedofT" s rule

27. (b) More is the tendency for hydrogen boadmg, higher will
be the bailing point. In carboxylic acids 1-bonding is
maore than slcobols,

28, (¢) BrCH,CHyCOOH 15 the weakest acid and has Jowest
dissocistion constant. -/ effect of Br is lesser than F and
is far away from —COOH group.

29. (a) CHyCH, -CH, OH—'2Ly CH,CH, CHO SEE2000,

CH, CH, CH==N-NHCONH,

30, (2) The product will be optically active because the chirsl

carbon atomns of both the acid and akohol retain their

coafigeration.
3. (@) DI,CH,(':}{.m, M,
OH
CHy \ /CH,
CHyCH,CH—CH, + i 7 C—C\ .
Butene-| ois-2-butene
[ [
CHyCH,CHBe - CH, Br CH,CHBr-CHBrCH,
o and { Torms Racemic (¢ md /) of
2,3-dibromolvetase
v s N
L N\ cH,
raas.2-butene
[m
CHyCHBrCHBrCH,
Meso-2,)
dibromobutans

F has anly three strectares. F ——+ in all § compounds.

N () cH
-

3 ) c‘“iJGJh .___,__’uou Ct“sc—“. CCH,

He* Wy
OM

- YRR .Ic—cncu, = C,H,COCH, CH,
34, (8) poo, = Opene, = 10 D powe,= 16D,
Boya = 136D
oH

£ m@ + CaHyl 2524, 4 H,0C;H,

C,H,0" will abstract proton from phenal producing
phenoxide fon, Now CeH; 07 and C:H O™ (in excess)
will try to attack methylene carbon of edhyl iodide.
Since, C;Hy O~ & & better nucleophile and thus, it wall
socceed to give ether
CyHOH+ 0 CHy — CgH O 00(;?!,(!1
COCH) oum® /
36. (¢ n;m(m NOWE HZC\CH’
== (CH,0-CH,

3
HC
WOHWT, . G CHeCHOM 5==2 CH, CH, CHO
OCOCH;
AlMehyde forrmed wil! reduce Fehling solution.
3

37, (a) RODOC, Hy ~ 80, ROy SN,

CH,
Th: product should contain at least two methy] groups
and ooe OH group.

38. (2) Two moke of NaNH; (—NH; basc) will ahstract two
mole of most acidic 11-atoms out of four scdic H-atoms,
The scsdic character 8 —COOH > —OH (phenelic

deactivated by NO; > OH > alkyne H).
39, (8) F—NO; i
oot mbErAce
"’C\ 3 (i) NaMO7 HOY
BelT T e e
H,C
(] Hy M ) N\
Hye/ n

40. (d) The given molecale &5 the staggered form of compound.
A rotation of 60F converts staggered coaformation into
a eclipsed coaformation and wice-verse. Rotstion
between 0% 10 60° and mare than 60° bt less than 120¢



produces many conformations between staggersd and
wwwnmmmumm

rO (CH, ), COCH,CH,
s (CH, ); CHCHCICH,
41. (b) CH, —?I—Qh—CH)—P (CH; ); CHCH, CH, Q1
CH,
;1
L' CH, —(H-CH; -CH,

Thus, out of four isomers caly two Mave chiral casbon
sloms. Each has two Somer.

42. (¢) The resetion procesds via carbocation formation.

43. (d) Reduction of alkyne to alkene by Li—NH, C,H,OH is
known as Bach reaction. The product formed is
vans-hex-2-¢ue,

44, (d) C4H CONH, %c.u,cu

45. (a) Electrophilic substitubom involves the attack of
electrophile an o~ aad p-position. The ring sttached with
NH has rich clectron denssty, As ortho position is
occupied, p-position is attached by Br* .

46. (b) The exse with which any compeund or group can loss
H' is called acidic mature. Position of X is most ecidic
due 10 resouance stebdlization of —COOH. (V) & more
acidic than (Z) due to -/ effect of —COOH group.

47, (c) The octet of all atoms are complete in strocture of
options (a) and (b). In structure of optica (d) electron
deficiency of positively charged carboa s duly
compensated by Jone pair electrons of adjacent oxygen
atom while such neighbour group support is ot
aviilable m stacture of opaon (¢).

43. (&) This is o mszenal Wiartx's type reaction sad the oaly
obvious chodee i :

ER
i &b &
——t S

Numevical Chemistry
49. () (CH, ), COH + CoH Mghr —s CgH,
+(CH, ); C OMgy

. (@) 30
«n-noo,-— +00; + W0
ém{&w

51. (¢) Due o ¢helation m | and dipole mament.

82, (a) Follow Markownikoff additiom (NO*CI1™ ).

$3. (d) lsocyanide test of carbylaemine reaction.

54. (c) Follow [UPAC rele.

55, (b) Elemmnatom of HBe by KOH gives less reactive vinyl
beomide. To elaminste HBe from vimyl bromide strong
base NalNH; is used.

56, (c) n-hexane, 2.methyl peatane, 3S-methy! pentane,
2, 3-dimethyl butane, 2 2-dsmethy| butine,

57. (8) Anti addition of By, ca trany slkene products meso
componed.

HyC\H
C
| =0,

n/\cn, |
CH,
Ni +C+N — NalN
Fe*' + 60N — [PAON) T
2 4Fe™ + 3R(CN) 1" — Pe,y(Fa(CN) ],
. (a)

O Gt oo

“(‘)S-Q!'eb-pon—uawnginﬁunlm

58, (a)

61. (b) —NH group is o-, p- directing s well as an activating
o

I
pow wherews 3C goup s medirectiog 4
deactivating. When two different namee groups are



63, (c) It is cumene hydroperoxide reamrmgement resction.

o O\ om0+ HyNOH HC\ omv 0B
+ — '
TR o d H, o
H C OH
’c’>o-oou,uon—o el
HyC H,yC
3 HGy
H,c” O
. )
CH, A« CH,
Hy +Ch — N + CHy
y Oy s
1] ]
- -+
) £
66 ()
Me.
F :
L)
dhrctbyl formanide
No; NO;
It i casier 10 do nucleophilsc substitstion on side chain

67, (b) Hyperconjugaticn involves @ - p arbitals.
68, (n) Like celbeose which has B 14 glycosidic linkage.

. (€) PhoeComeCHy O =2 Ph—C—CHy 4 €D,
(L]

n—E—cu.' My ph—C—COONs + CHil,
L " L=

™ @m

L]
C CH -~ -
He”” \§/ New,

R T
Stabilizes by resonance and have six G-hydroges atoms
(hyperconjugation)
(i) Hy C—CH—CH —HC(CH’
) 2 cH,
Have five whydregen atoms.
N CH,
(lii) H,C—CH—O—H —
H,
“) L3 /Q'h
~CH,

Subilizes by resonance and bave oaly three a-hydrogen
akomre

> CH
(1) My C—Coy —CHy e
CH,
Have caly two o-lrydrogen atoms.
7L (d) Due 10 H shift freen C; to Cy. Drwving force is
conjugaticn from oxygen. Also bulky hinders
hydride shift. -
n. @)Smitydmmhlfoﬂnuwwcwm
mare lectronegative stoma minkewms distance between
unlike charges.

aln DV aaa V. N

are five strectural isomers

éﬁ"’“’““
H H

7,



oy
are goametrical (somers of thus, is all sx.
b

74, (4) Natural rubber svolves weak van der Waals' forces.
75. () Priority oeder is ON > ON > Br.
76. (3) Electron repeiling gp. docreases the strength of sromatic

carboxyiic acld and phencl.
Renzaic acid p-oacthy| bensaie acid
CHL00H 126 1%
Ko 6 16x10™
Phenol
1.08x 107 ar6xio*

7. (©)

Ao e O

&C—@—‘mﬁ
78 (o)
OH=

Nitrwsnn [NO; sttacks a1 o-,
TR with respect 1o OH)

coon

OCHy
[Ny attacks st o=, p-
with respect to CHy

and OCHy both]
Niwion

wracks at o-, p- with
%u—oooc.nsl

9. (c) I is the formula of EDTA. s
#0. (d) CHy CHy OwnCH + NaNH; - CH;CHy GemC ™ Na
CH,;CH, CH,CH; Br
CH;CH; - ComCCHy- CHly «CH; G
Octywn )
81. (a) These e facts.

= 0Qta=(Q) o

3 CHOY
(I
H o,
Rﬁﬁ " “’fd,i + ; CHy
] ]
() aw) m
CH,
ne I
- CH,
4 0
v

1n these (i) + (iv) and (¥) + (vi) are enastiomens W each
other. Thus total six isomers will be possible for V. Tn
tese only four isomess will be cbtained ca fractioanl
cannot be separsted by fractivosl disaillacon, Henmee
Ne=fMad

84 (c) An aldehyde and & wmsymmetrical kescee foem tvo
oeneric oxime

‘>C-N/°ﬂ.d‘

H H "o
I3
’\c—u/m wd )c—u\m
CHO CHO
8. (@) OB e @
LHU Carssamee CHA
resction

QL -+ OL.

86. (a) The replacement of C1 is due tn the formasicn of vsbic
benzy| carbocation. Abernatively C i presens in 5
thus replaced whereas Br is amached it

nucleus.

S @5{%_@_




Structure and Reactions Based Problems

#7. (c) Due 10 orthoeffect; Ortho benzoic acid is most scidic 90.
mmm-mm«wm »

5655 T

(A)

K u-ur‘ zsuo" m.ws 69 » 1o

8. (c)Itis a test for —NH, gp. attached 0a benzene sucleus
u'c_@_“.’ NaNOy + HOL mwmmmmmumou
C.5C mwmmnhmﬂk

9L (d) Amhnnmyllhcykuil

o

mmmum&m

(T
» m@’\ -@fH O\H... =

HO-—CH, —Gl,—a{-o_(___,

s (ATVE ety o-)u—cu-o
Peoraer 0zl Acetad OoH
Note : Because of its special structure, there are two |
“wmm»mmm-w (lfﬂz
HO—CH; —C— CH=0 —00H"___
0 T
H



Numevical Chomistry

858
O 9. (b)
| cwoo.,mu,—oawu,coauwwnmmg
3 (Al
llei
G CHm() 500G NAOH * WO, cH,
BO—CH, | (romed Carrazaary soactont) Pﬁ:&m‘m“
f“z 97, (b) -
Fale
ou aked N
(N @CH;BI A chin i replacet
H—C—0" ~ EF e ’ ‘ -iduhnuuuﬁ-n
oK
93, (a) Mﬁfgzcma-dmyhgimu 1
\ ulbthh-nh-
HyC— CHe=CH—C—CH =CH—C—-CH = CH—CH, / 5
H CH Silycot
3 98, (d) —NH, T—N{COCH,
l b o Presence af one —NH; shows an increase of molar mass by
3 H 42 units (one CH,CO-1H)
i | Tetal increase 210 unit
H)C—FH—O + O=CH € * O—IK;—C—C‘ H=0 ~No. of —NH; migW:i—‘f:S
{achinad) " CH
{achiosd) uﬁ:‘) 9. (@)
+ Hy,C—CH=0 a .
8 fockirsl éu-m, CH-CH;
| -
o4 () HyC— CH; — C—CHy —5 P TN +SCl,
?' (The: atmck on this carbacasion takies place from cifber side snd s
Hy C—CHy —C—CHy — 28y —————
3 2 | 2 Wy90, CH, (l'-“l
0(;“ 100 (d) H,c—-é-—on e~ — TR L
ol & ¥ i
' 3 )
Hy CCH; —C—CH, - HyC—CH (rwest stable Y* caocabon)
? . ' ’ y i 101, (a) p-nitrophenal is strongest ncid among ol
COOH CH, 102, () More is the no. ol‘mfommuum

(H

95 (b)lil!o uﬁmmunmnﬂyon CH; == CH—CH} ‘-—DCH;—CH—CH,

CH, - C"a CH;  has no resonanco

Y D Q-G



Snxcture and Reactions Based Problems

Ha. (¢}
12NADP+ ISADP+ 12H,0 —" IRATP « |2NADPH + 60,
600, * 1INADPH + 1BATP 2%, ¢, H,,0,

+IZNADP+ 13ADP + 6H,0
Net reaction 6C0, + 6H; 00— CH,1 0, +60,
wmm«mmuw&mm
in photosynthesis,
® we-a >—a NAq
V] more charge as & result of - LE of C1
dae to electron withdrawing sature of
¥ — Clas weil s >C s 0 group stabilises
15 transstion state.

i 1
Rate of 52 =

= 8" charge on carbon
= Stabulity of transition state
So,S>P>R>Q

108, (d) Organic molecules baving — COOH grop liberste CO;
with NsHCO, sodution

"
" gl
Bemzoic acsd
@H o N
N0, e +00: 00+
= C0: (0 + HO
Sulphomac

acid

CH,
106, s 2
h)g:%.%m; hybradisacion bas ome p

Ortetal  vacast. Thuws o-p emply orbital
hyperconjugation. m,-oc:ga:cm; J:
byperconjugation involves o s gpand xbond
Desrest C e 0 - 1 * electron dedocelization,

859
07, (o)
e O ao 9
el e = )\
HC Gt oy B 0 Cupe,
TROTY reacuve
Sommenin e,

m*&w::w}tb
3

1) (n
X R
McCO0H
HC  CHy H
"

In acidsc medium reaction tekes place via enol form
) o ~H e ?—ﬂ
c..rl-a...mﬁc&@u s;;ﬂ-—z\

Py
0

C’ﬁ—gﬂwm

o
Thcmlﬁxnd’ﬁl,—é—ot.hu.

OR
cn,—&-cmr is less reactive thas enol form of
OH

CH,COCH, ie, Cll,—&— CH; aad thus anly
monosubstitution takes place st - C.

OH
é Agqenons Bir (40 aquivaienss ) Br

SO,H Br
1~:

“HSO, | ey

Br

SOH
Lo ——

SOH
109, (¢) CHy N = Cum O(methyl locysnate) was loaked.



880
1o, (d)

cog oo

Dye foemation is favoured i alkaline medium

nL Gy =i
More the branchisg in an alkane, lesser will be the
surfoce area, a5 the shape approackes to spherical,
leading %o decrease in van der Waals' forces. Therefore
Jesser will be the bodling point

n. @

cum-« by

\/\/gfn e [ 5 o
When phenyl groups reploced by two paca-
- (e)mtbu:;o%m;:ndwinhb;wm
114, (2) Amino gp.(~NH; ) undergo acetylation snd avde gp.
(—OONH; )does not undergo acylation therefoce scetic
mlmhdo aostylation with améso 2p.

N
J

+ CH,COO0H

O

115, (%) Due 1o mere -1, 5, of sached groups in (CHy )y CCI or
doe 1o max crowding roesd central carboa mom favours
Sy | mechanises.
116. (d) This ks carbylamine reaction
RNH; +CHCl, + 3KOH(ale, ) = mc+3l(_3l~mx0

Numerical Chamistry
117, (d) POC is milder oxidast and oxidises sdeobol 10 aldehyy,
only.

1K () CHy CCly+ O, C CHy ——QCH)C- CCH,

OH
ONn
9. () @( “C0; ot

COONa
OCOCHy

@coou
He
CHC00

120, (a) Order of basic nature i & aquecus solution ca the basis
of K 4.
(G', )‘N"> Cth’H, >{CHy Jy N> C‘“.NH,

.,..m(% @ %; @1;;

pe 0
122, (¢) CH,CO0N A%,

uﬁo p=0

——%CH ul,on—!-ocu,cu,cl
A, CHy = CHy

118 (b)quuld(H;SO.)lM-%x!xw-lz

Mq.ohcldnsdbyNaOH-Mq.o‘MH-ﬁxm-!
+ Meg. of acid used by NH; = 12-2= 10= Meq, of NH;

ol N= Meg. of NH, x1.4 2 10xid 0
Mass. oforwlccnupound 14
At mass of Br
124, (a) %Br —-—m
. s of AgBr % 100
mass of crganic composnd
=30 1L
T “oxloo 24%
Ca
125, {a) || type molecsles show geomesrsesl isomerism.
Ca
Q";CII’\ /Clll CyH,CH, /l‘
e, “>c o
[*3] Trame



127, (DR -1+ AgF — R-F+ Agl
“This is Swart’s reaction to peepare sfiy! fluondes more
conveniestly by heating chioro of hromo alicane with

morgasc foordes.
1s. (d)
129. (o)

N, Wl o
oH0 oKy i
0-5C

CH,y CH, CHy

14 (&) Giypal |5 used in the manufacrare of paimts and
lncguers.

I31. (3) Vitamins ‘B’ and 'C’ are water soluble. Vitamins A, D,
E, X ase water insoluble.
132 (¢) Phenelzing is sotidepressent (s tranquilizer) and not

sotacid. Rest all are antacids.

B
llull:O
mmm)

I.N'A

L

135, () The strocture of D{+ »glucoss i

CH=0
H—1—0H

HO=-1t—H
H—1—0H
H——OH

CH,O0H

The structure of I{~) glucose which is enantiomer of
Di+)-glucose is:

HO——H
H—+—0H

HO——+—H

HO—1—H

CH,0H

136. (c) NaNO; + HCl— HNO; + NeCl

-
HNO,; + HCI==H,0NO+CI"
-
H,ON0—~ H;O‘ NO*



- Numernical Chemistry

I W
L HNO; + HOI==H,NO; +C1"

($-Lowcinn) [r’n
>,\g-o +HO
1
Two times backside N
sitack leads to retestion |
< Dt v

caharylen o)

S S e, i o

—
.

. for Janplol , : N
4 acid) h:i:‘.-nx 'm--:‘q @@ A
ydroxy hwl-q-um s for clectropiele 1) eapesct
137, (b) ""'<:>
CUP=CH-CHu " radcal imisany, Oy e
W

e CoM
CHyCH~CHy + H' -‘0['3"‘—“‘9 “"""

The formation of ¥is example of diazotsation reaction.

Y . s The formatiom of ¥ from ¥ is example of diazocospling
GE—QD ’ ,]
B case H - H ol 120
. H

OF* CoBeCem
— e 2.

=~k R A
(1) (Cumenc} H

o=t b=k




Stctwe and Reactions Based Problems
140, (d) ¢-halsdes predominamly show £, reactions

T

al,—-tlr—cn,—-cu,—m, -"“':"‘—.

CH,
¢l
Ol;—(l:zm—CH;—CH,
CH, 0%
*Cll; = ?—Q!,—Oi,—a!,
CH,y S-10%
OCH,
+CH, —C—CH; — CH, —(H,
I 1%
CH, [ET P
Elimination reactions predominme over sebstitution and
thus all the peroducts are passible
41, (o)mmuwwmm

polytheese,

WL (¢) Glycorol being high boiling point liquid (290°C) & made
to boil at lower temperature by lowering pressure om iss
surface, ie., at reduced pressuce. Glycorol is therefore

143, (1) Carbon meanber 2 and 3 are chiral. O 2™ carbon two
vertical positions are attachad with carboa (CHCICH,
st COOH) and borizootal positios with O sd H. O
has high priority than H.
On 3™ carbon two vertical are sttached with
carbon [CHOH(COOH) and CH,] and horizontal
positions with H aad CI, C1 has high priority than H.

3
COH COH
H—E—0oH H—4—bn @9
H—f—a H—f—a 08
‘CH, sCHy
(2™ carbom seems 10 be R but H on horizoetal position
wd thus 5)
(3™ carbon seems to be § but H on horizoatal position
aad thus &)
144. (%) Highest concentrasion of nieraie (100 ppen) s reporied
woral standard Beuro NCERT
Lead 15 pob  ppd
Nitrate 50 ppem 50 ppen

Note : Again there may be two answers according %
1SB of environmental pollutice.

883
145, (b)
NH,
Cystine HO\CNS\S/chH
NH,
Guiais us/\rcooa
NH,
(== SH s Mol group)

0

Il
Methioaine CHy —$—CH; —CH; — CH— C —OH

146. (c) Hofeeann beomamide degradation reection.
0
1
R C~=NH, + Br; + 4NaOH —» R—NH,

+Na,COy + 2NaBe + 2H,0

I mole beomine and 4 moles of NaOH are wsed for ane
mwole of amise produced.

0

0
| |
R—C—NH, + OH" ==R—C—NH

olh
n—g-—r—&d«
RN Come O — —ED' Q
lﬁ.m, +C0

147, (.)gmmmwﬁuue.ofm
CHy —CH* — CHy — Q1



884
148 (2)

S{0-9
l'?mf"]
Q- ¢

149, (a) Natursl nubber 225,

TM-
CH;=CH; +CH;»CH—CH;
Eoaybons Progykes
150. (v)

NH; NHOOCCH;, NHOOCCH,
S o
[BfO; + 5Br » 6H" — 3Br, + 3H,0] Br
uiulo’

®
N2

Br
(4] 0
O"Y = o’w
Cross aldod
conderuanon
OH

+ HOOOH

151 (n)

Numericai Chemistry
or choices (b) and (c) represenss
bemiscotsds (0—C—OH) and e
_.womwe-&w""'o Y

Orthe vekstituted benzose acid is more acidic than megy
M dmm&bmm

u-«mmm:u-m
acxdxc than its meta axd paro somers due % strogy
H-boadi
153, (c)

4%
NH] is meta directing gp. and deactivating gp.
154, (b) Rate of S, reaction = stability of carbocation
(')C":—f"—ma—c’h—"

o +
CHy ==CH—CH; —CH;
I oo

() CHy —CH—CHy el et CHy —CHy —CHs
T" cwbocstn

CH;—CI a]z
(uif) R
(!ZH, OCH,;
Moarbocstion mvolvieg neg

Increase subility of carbocation & 11 < 1< 1L

155 u)mnwm»mqw-ﬂ
undergoes condensation 1o prodece Nyho-6.

0
_"z&.,!

lc"z)s—Nﬂz
m acd)

- date |
< polymecisasios | +Nl'|— (CHy)s— C‘L
Nylco4



Syucture and Reactions Based Problems
1%. (2

(o L= ],

(Fails 0 deccloanie the
cabawr of bromune)

C
Gﬂsmm @/\/C‘&
Be

(2 decolowrne bomos
»ekson dus 0 wasMIOn)

O°f == T

{1t decobowrties deverine
soletion Gue % wnsaestion)

0
M.O**
Br

(1 Geceloerives beoerine
seletion do b wusstice)

3

157, (d) CH,—CH = O—G!,—CH, .’m

3

CH; —CH —'C—CH, ~—CH,
3 l f“
Br H
Astimerkownikoy Froduct (X'}
Prodect (Y) cootains two chiral centres® and
unsymesstrical. Thus, total sterecisomers = 3* = 4.

158, (a)
0
¢ _IAaPH 0 ﬁ
e
CH,
() CHMghe
{3 males}
i)
7
M N,

885
159. (a) Sugses having free anomeric — OH group are reducing

-

160. (b)

CeHy )

161, (d) All are stabilized by resonsace. First three deing
womatic are more stabilized. The fourth coe deing
no-arceatic is least stabilized.

03 o
162. (b) DIBAL—H is a reducing agest and reduces cysnide,
MMM&MM“M

&
==
oot

pTetd



164. (d)

Lesser increase of elecoroa density on ==NHdoe to anly
One resonaece with one —NH,

&3
.

Numerical Chemistry

The Some pair of electron of NH is wsed in sromac
sextet and thus lesst basic.

'

The Jnc pair of clecron of NH is not mvolve i
aromaticity. So mare available also, “N' is bonded to s
C on vae sade.

o V===



Structure and Reactions Basod Problems
i
i

1. Select the correct stasternents
(3) A compound baving enantiomers must be chural
(®) A compound having emanbiomers mmst have chiral
centres

{c) Mamror image molecules are always cnantiomers
() 23 -pentadicac has two enantiomers

(3) All asymmetric Carbons are steveocentres
() A compound with opes chain structure is chieal If it has
no plane of symeetry
() A molecule contaming chirsl centres must be chiral
(d)ru&m:knfadmuuuy—:du“
!.hp—l)hﬁnﬁmdﬂbu.lbd!p, undergo
Bybridization, then the two sp-orbitals -
() are perpenducular 1o p, (b) are perpendiculsr w p,
() are perpendicular w p, (d) et 120°w p, and p,
4. Select the electrophiles
@WN,  ®Pa, @oa, @ oo,
5. Which of the following has non-zero dipole moment?

(x) ~SH L)) N—C—@-—mu
(c) uo-@-ou

6. Which of the following represents the correct order ?
(a) Swbility : CH, > CHy, —(H; < CH,—Oi—(1,y
<{@H)C
(b) Nﬁy:(}l, <a'l, "O") <C“,—0"—Gl’
<(CH ), ©
() Hypercomjugation : CH, — < CH, ~—CH;y—
<(CH, ), CH—<(CH, ); C—
(d) Basic nature : CH, > NH, > OH>F
7. Which of the following represents the correct ander 7
(8) + ] effect : CHy — < CHy —CH; — < (CH, ); CH—
<(CH,; ,C—
(b) - I effecs - NO, > SO, H> F > NH,
(€) Seabiliry : Allyl carbocation > viny! carbocation
(4) Sebiliey : CHemC < CH, — Ol < CHy=CH

<0'l,-0|,
& Which are not the coerect arders for C—C1 bood length in?
L. CH, —CH, —Q1 IL CHy=CH-—C1
I CHy —C
(Wi>m>n ®t>n>m
ym=>1>n @m>u>l

@ H,CD-@—C-Gh

OBJECTIVE PROBLEMS (More Fhan One Answer Correct)

..

10

1.

1.

14

15

16

"

MJ&MRMMHM

compounds -

(a) Saabelity of comjugased compounds « No. of resonsting
ST

P 1
(¢) Bond length of a femctonsl grovp &-’_—“
(d) Reactivity of 3 functional ndmohd-.' of bomd
*Ntdl-'q-w-u
Which of the following sre comeet for N-compounds?
(a) Bassc nature « stability of cation
(b) Seabslity of cation = degree of solvation
(¢) Basic nature = degroe of solvaton
1
Select the correct statements :
(8) Carbocatons are elecsrophiiles
{b) Carbocation is dimmagrenc in ssture
(€) Triphemyl methyl carbocation @ propedicr m shape
(d) Carbocation ar¢ trigonal planss
Which hybridizations are prescat m pyrolle
(2 sp ®) o’
() ' @ p'd
Which of the followmg will not show S , | resctions

(2) CH, —I—CH: —Qa @®) @low
0
CHQ
© @ @ H—(l.—OG:G
HCO

Which of the followmg will grve 5 reactions *
(a) R—NH, (®) R—-OH
(€} R—N, (@) R—Br

Which of the following on subjecting for 5y 2 reaction will
show Walden inverson ?
(I) GI,CHM ®) CH,('H;&
(C) C.H,Cﬂ,. 2 (‘) Cx H, —Om
m of_.; following reactioes 4o not Teprosent trams-
(8) CeH;C00C; Hy + NaOH —— CH,000Na

v C:H,(ll
(®) CH,CO0C; Hy + H,0 — C H,C00H - C;H,OH
{c) CuH,000C; Hy + CH,OH — Qﬂ,m,

x C:li,ﬂ’l
(d) C.H,COC + CH,OH — €, H,000CH,
Which satements are correct for the prven resction, if i
akes place? -



) Numevical Chamistry
0
g - il " - _ﬂ‘
B Co L4 Nu—+ F—C—Nu+ L {B) CHy==CH==NICH, ); = CHy ~=N(CH, ),
-
(8} Busic e of Nu should be greater than L.

i -
(b) Basic natere of L ahondd be greater than Nu (¢) CHy==CH—CF, ———ogh -CH,; —CF,
(e} Acyl carbon is nucleophile
(d) Acyl carbon is electrophile (d) CHy=CH-—CH, —'f:ah )
18 Which of the following will not give reaction according
»m-«m—-mum,mu,? =

23, Select the correct stmteasonts about : CH, CH=CH; ~——
(s) CH, -CHCI.CH,Br &  major  product  asd
CH, CHBr- CH, Br is minoe product
(b) CH;-CHCIL.CH;Be =  mwmor  product and
CH, CHBr- CH, Br is mwjor preduct
(c) Foematicn of ¢yclobroenium eation tekes place as ax
intermediate
(d) Formation of cyclochloconium cation takes place as an
CH; Intermediale
24, Which statements are coerect for the following resction ?

CHy —CH=CH, + HBr LIS, (3, CH, - CH, Be
19. The cosrect orders of reactivity are represented in :
(a) !hlobmS. reachions

® mmuqhmv-muc.u,i—&f« wd Br
OO ope
(%) In propagatecs step Be attacks first 0 react with 7 system of

(b) Activating nature of groups in benzeoe -

—NH; > —OH >—CH; > —C1 (C)hmnwl.lm&'uhmwlauwd
() Reactivity following S v 2 sikene
R—l>k——&>k—(§_l>lk——l‘
d) Reactivity following 24 .
“m>n‘>na>‘r % (d) lratiation step stants with formation of CyH, —C—0
20. Which of the following will give alkese 7 28, About a reacticn producing more than ome product, Bevugt
Rl A e— m‘lmlmﬂmt.
(a) ca,—crmr—cukul;:——‘ (a) peoduct farmed most npuﬂyuullodkhnepm
®) cu,.amc-c}ar-ai,—————iﬂu (o) product formed most stable is called thermodynamc
e Aleos 'm
(¢) CHy  CHBr—CH, -CHy -——* (c) process grving kinetic product in excess is called kinstically
(d) CH, CHBr- CH5CH, —2= coatrolled process
t&mummm (d) precess giving thermodyamic product (o excess is called
s) According  to  MarkownikofT's  rule—"Richer thermodynamically controlied process
her”. 26. Which of the following sre nucleophilic adaitions
(b)w.mmumnma () CHeaCH+* HCN —»
(€) MackowsikofT's rule can be used if substitsents " e
mudub:ywuzmu:ce?l‘m {c) CHmmCH + ROH —3
(d) CHwwCH + SCHy s
Addition of x eI
" HOlon CoHly—CHenC  filows 77 Hera, 35 sien o reacion with | aquivlen of Kl 5

|
{2) CHy - CH CHe=CH—CH=CH,

() CHy=CH—N(CH, )y —25 CH,CH,; N(CH, ),



Structuve and Reactions Based Problems

Br

|
{b) CH, - Cli=CH—CH—CH=CH,

{c) CHy —CH=CH—CH=CH—CH,

(d) CH;=CH-—CH=CH—CH—CH,
28, Select the correct statements aboul additom of Br; oa

cis-but-2-ene:

() It is stereospecific reaction

(b) Seercochemastry of product depends upon stereo-
chemistry of substrate

(€) Bry slways shows antinddition

(d) Cir-2-butene with Bry gives coantiomers of 23
dibromobutane

westing with NH,OH :

(%) CH,COCH, (b) HCHO

(C) CH,CO CH;CH;

(@) me>cydobul.m>mlopuuonc>

cyclohexanoae
{b) FCH, —CHO > CH, CHO > CyH,CHO > CH, COCH,
(€) CICH,CHO > HCHO > CH, 0OCH, C1 > CH, COCH,
() C;H,COC:H, > C;H;—co'a’lg -CH(CH;y ),

>C;Hy CD—TH—-C;H;
(E:J_ CH,

cH, CH,
> C,H,—f—-OO—C— C;H,
|

CH; Cl!,
31 Select the correct statements sbout reactions of carboayl

compounds with alcohals :
(l)ﬂe-emmuud&uummdmuwhu

mmmwmwumm
{€) Ketone forms hemi-ketal and ketal = basic medium
{d) Hemi-acetsl and hemi-ketal are formed when pH > 7
wherras accwal and ketals whes pH <7
3L Which of the follawing gives lodeform test with NaOI?
(8) A-COCH, (%) CsHCHOHCH

COCH;,
{€) CHyBrCOCH, @ n,c(

S
33, Which of the following will decarboxylate on heating?
(3) CH,COCH,COOH (b)) HOOC: CH;CH, COOH
_ {6) CH,C0. G, -COCH, (d) CH, - CH, COCH; COOH
ace camrect about e reaction !

CHyCHO + CH, -CH,CHO — 22— :

{(8) The reaction is crussed aldol additon

(®) The reaction is mixed aldol addition

(c) The reaction gives four aldols

(d) The products formed can be separared easily

35, Which of the fallowing compounds will give posstive”
Tollems reagent test?

(a) CH, -CH, g&‘mx - CH(OH)OCH,
®) CH)CHz\

oL
OH

(d) CH,CHO
36, Which of the following wre tsnomens?

2O = O
(b) O—o and CS—O
) cn._N< and cu,_n<°
o' o
,OH

(d) CH, —-N\o- mm,—u\o'

37. Which of the followimng form stable heod-ketal?

() CeHy —C—CHq

(b) HO(CH, ), E—a-u,
(C) CH,O“—I—(CRO!D, Oi,OH
(]

|
(d) HO—CH, ~—(CH; ) —C—CH,
38, m«umwﬂmmw

(8) Cz“so-i—(alxh E—OC

() C;H;0—C—(CH, ) -E——OC,H,
(n] 0
(c) Cx",O-—L—(G'; N %m,u,

(d) C:"lo—g—(mz )5 -C—OC;H,



39. Whea an aldehyde is treated with focmaldehyde in presence

41,

of an aquecus bese, the formaldehyde is afways oxidised
and the other eldohyds is reduced. The reascas for this are
(n) Formaldehyde is n better reduciast than the other

aldehyde
(b) In an aqueous basic solulion it exiss &8 » conjugate base
of its hydrwte which i one of the intermediates of the
reaction
OH OH

| |
umo*mn-.-——-u—tl;—on-ﬁ'-'-m-f—v

H H
(<) 1t bas two a-H-atome om carboayl group wheress other
aldeiydes have only one oe-H-atom

(d) Tho reaction s called crossed Cannizzaro reaction
Which of the following will show intramoleculer

Cannizzaro reaction ?
e —E—OIO
(1) @Cbb (b) C;H;

(O] E.H,—i—om @ cn,—i,-cno

Which of the following alcobols are not axsdised by MaO, ?

(3) C4H;CH,0H
(9) C.H,CH:GI,OH

Boatwen

(#) Zo-Hgoons. HCI
(b) NH,NH; fale, KOH
(c) HS—(CH,),—éWH‘.Nm,

red P+ HI
(wd)moflhmvl‘lllthlhmm
treated with CHyMgB:?

() C.H,—K—Ol —K—Cd{,

(c) A~-OH

(5} CH, - CH=CH.CH. CH,
() CH,CH—CHOH

(d) H;3 80,

can be made by

(a) CHCly/alc. KOH followed by hydrotysis
(b) HONHCUnaby. AICH,

(©) (CHj ) No/OH followed by hydrolysis
(d) CrO,

Numenical Chemistry

45, Which of the following gives carbylamine sest?

47,

'] NH;

HsC :
(a) (b)
NH;
(€) CHy=CH—CHNH, {d) O

Which of the following will give Ullmann reaction .

&

(c) (d) @

Niwration of mlicylic acid gives :

(8) 3-nitro phenol

(%) Picric acid

() 2,4,6-tri nitro pheool

(&) 24 6-tri nitro beozoic acid

Which of the following will give white ppt. with AgNC, =
presezce of HNO,7

(2) CyHNHCI

() CH O

(¢} 2,4,6-a maro chloco benzens

Br OH
Which of the following have asymmetric carbon stoms?

(%) C“:—Cﬂ;—?l:

Br
I
(b) CH
)-?—?'—CH;
Br CH,
(c) CHy —~CH, —E'—CHQ



Syucture and Reactions Based Problems
CH,
@ Gls—f—CH:—Oia—O'x

Br
51, Testomerism is exhibited by :

@ P-o «)CZ-O

2 Moﬂkmwuﬂlmm

somerism 7
(%) 2-butene (b) Progenc
(c) 1-pheayl propene (d) 2-methyl-2-butene
L1 8 l\ha of the following will give yellow precipitate with
(s} ICH,COCH,CH, (b) CH,COOCOCH,
(¢} CHyCONH, (d) CH,CH(OH)YCH, CH,

o
4 Muotk—g—m;ﬂlninndhdm
gves R—NH; as the mam prodect The intormediste
involved in this reaction are :

0] n—ﬁ—mﬁ (b) R—NHBr

0
(c) R —~New=Com O ) .—é—uc

Qo)

when veated with HI produces :
() CyH,CH,1 (b) CsHyCH,0H
(c) CeH, ) () CsHy,OH
56 ‘Vihl of the following will undergo aldol condensation”?
3) Acctaldehryde (b) Propanaldehyde
(c) Bonzabdetiyde (d) Tridewiero acetaldehyde
. Which will react with acetcee 1 give a product containing
» O==N, bnknge?
(%) CyHyNH, (®) (CH, ), N

(c) CyHyNHC, H, (d) CoH;NHNH

b M&uhwmm.émﬁwn
scdification, salicylaldebyde is obmined. Which of the
following species wre involved i the above mentioned
TEACUON @4 inlermediates |

RO
e

%9. A new carbon-carbon bond formation is possidle in :
(8) Conmirzaro resction (D) Frieded-Crafts alkylstion
(¢) Clesnmensen reduction  (d) Reimer-Tiemann resction
. pchlorcaniline and sndlinium hydrochlonde caa be
distinguished by :
{a) Sendmeyer reaction (b)) NaHCO,
(c) ARNO, (d) Cacbylaamine test
61. Toleene when wreated with Bry Fe, gives p-tromotoleene as
the major produect becasse the CH, growp
{8) &2 pars directing
(b) s meta directing
(c) mcuvmies the rng by hypercoagenction
(d) deactivates nng
€2, Resonance structure of & molecule should have :
(n) identical armngement of atoms
(b) nearty the sume energy content
(¢) the same number of paired electroas
(d) identical boading
63. Phenol is less acidic than -
() mcetic acid )
(c) p-nitrophenol (d) ethanol
64, Dipole moment is shows by
(a) |, &-dichlombenzene
(B) efs-1, 2-dichlornethane
(c) orewer-1, 2-dichloroethene
(d) trawms-1, 2-dichloro-2-pentene
€5, Ouly two isamenic mosochlon derivatives are possible for -

(a) m-butane (b) 2, édimethyipentane
() benrens (d) 2-methytpropane
66 Which of the following have asymmetnic carben stom ?
C B H
| i ?

(a) B—C—C—H (b) H—C—C—Q1
= I
H H H H
H Q H H

| 1 |
© B—C—C—ha @ u—c—é-cn,
H H

B bn



67. The compound in which C uses its g -ybeid orbisals foe
bond foemation is -
(a) HCOOH (b) (H3N), CO
(¢) (CHy )y COH (#) CH,CHO
68. Amcog the fallowing composnds, which will react with
acetone 10 give 8 product contaaming > CrwN—boad ?
::; &:;N“z - (®) (CH, ;N
$NHC¢ H¢NHNH
PPy i e O i
(&) have 4an clecwons
(b) have (4n + 2)n electrons
(€) be planxr
7. (::);nh;e
wre loss reactive towarsds nucieophilic
ﬂbdmmuoomﬁhntylh&kdueb:
(a) the formaticn of Jess stable carbonium soa
(b) resonance stbilization
(c) lomger carbom halogen bond
(d) sp*-bybridized carbon stiached 10 the haloges
71. The compound used as refrgerant are :

(a) NH, (b) CCl,
(c) CF, (d) CRC1y
72. Which of the following compounds will give & yellow
precipitace with iodine and alkali 7
(a) 2-Hydroxypropane  (b) acetophenome
(c) methyl acetste (d) acetamide

73. When nitrobeszene is treated with Br; in presence of Feliey
the major product formed i  mbromonitrobesaene.
Stistements which are refated to obtain the misomer are 7
(o)mmmmnmmismwmnu

ortho and para positions
(b) The intermedinte carboniwm jon formed after initial
sttach of Br* at the meta position i Jeast destablished
(¢) Loss of aromaticity when Br* astacks at the orho and
para and pot & meia position
(d) Easter loss of H' 10 regain aromaticity from the mefa
. Bmmﬂdmduliwoomwi.:

(a) Propwnaidehyde
(b) Benzaldehyde
ot e
, 2-disethry)propionsldehyde
78. Which of e followisg campounds will resct with ethanolc

KCON?
(a) ethyl chloride (b) acesyl chlanide
(¢) chlarcbenzene (d) benzaldehyde

76. Kete-enol tautomerism is observed in !
(@ ",Q—g'—"

(®) Ha G —i-c“!

n. OH:I-—CR,GC,—CH, A, p 2l
won

Mnauaun.,
(C) ",C. _ﬂ—C‘“S

(d) HyCy = C—CH,—CH,

77. Which of the following are example of sldol condensation 7

(8) 2CH, CHO—222%, CH, CHOHCH, CHO

(b) 2CH, COCH, ~2**%3 CH, COR(CH; )W, COCH,
(c) THCHO 2% CH,0H

() CoHy CHO+ HCHO ~="0s C H,CH,0H

78. The smallest ketooe and its pext homologue are reacted wik

NH,OH o from oxime : (T 2096
(a) Tweo different oximes are formed

(b) Three different oximes are formed

() Two aximes formed are optically active

(d) All oximes formed are optically active

79, The product of reaction of alcoholc silver smrite with cthy|

bromide are -
{a) sthase
{¢) mamroethane

(b) ethene
(d) ethy! piite

B0. A positive carbylamine test is given by :

B1. Which of the following reactasts on reaction with cont.

NoOH followed by acidification gives following :

i
G
© (Ebw @ (E:“'

. phest
The major products Pand Q are mr



@ and CH,CH;CHO

83, The coerect staiemseni(s) about the compound given below is

(are):
are G (IIT 2008)
H
Hsckq}l,
Cl

{2) The compound is cptically active
(%) The compound possesses centre of symmetry
(<) The compound possesses plane of symmetry
(d) The compound possesses axis of symenetry
84, The correct saatement(s) concemang the structures £, F and
Gis(mre) (TIT 2008)

"):>_<3N1 H HyC
12] i (2]

(a) £, F and G are resceance streclures
(®) £, Fond E, G are tamtomers
(¢) Fand G are geomesrical isomers
() Fand G are disstercencrs
5. The comect stwement(s) about (he compound
H, O(HO)HC—CH—~CH—CH(OH)CH, (X) is(are) :
(IIT 2009)
{8) The soml number of stereaisomers passible for X'is 6
(%) The total number of diasternomers possible foe X fs 3
(€} If the stereochemistry sbout the double bond & X' is
trans, the number of enantiomers possible for X' is 4
(4) IF the sereochemistry sbout the double beed in Xis cls,
the samber of ensntioeners possible fior X ls 2

L1k}
$6. [n the reaction
X+ ByH — [BH, (X)), )" [BH. )"
the samine(s) A'is{are) : (11T 2009)
(.)NH) ‘b)a”m’
(¢} (CH; ), NH (d) (CH, N
87. The coerect statemnent(s) about the following sugaes X aad ¥
is{are) ! (1T 200%)
CHOH
0
H /1 HOMC H
0 CH 0H
H OH OH H
X
CH,0H
Q,
H /K H
H on H
H OH

{2) X'is a reducing sugar and Y is & noe-reducng segar
(%) Xis 2 non-reducieg sugar snd ¥ 5 & reducing sugar
{c) The glocosidic linkages in X and ¥ we o #nd B,

respectively
(d) The glucosidic linkages im X and ¥ are [} mod o,
respectively
33, 1n the Newmson progection for 2.2-dimeyPwtane.
X
HyC 3
H H
¥
Xand ¥can espectively be - (1T 2018)
(x) Hand H () H and C; H,
(¢) CyHy and H (d) CH, and CH,
89, In the resction
(5 e
the imtermediate(s) is(are) :

(1IT 2010)



& -
cS Q.

o wmpv-mmw.)m-sumu
mams we in ooe plane in all the pessible conformations
{ifany), Is (are) !

H
() ,¢>°_°\ () H—Comc—c{
]
{c) HyCr==C= O (d) HyC == Com CH,

91 The coerect group X wnd the
Mnrhhﬂumm-u (ll‘l‘llll)
A—{CHaly—X

o ">c—1m--C<° "’"""
= H, ! Ni/ heat
() X = CONH,, ¥ = H; / Ni/ hoat
(g) x:m’.r -&,fNaOll

(@) XA =CN Y =H;/Ni/best
92 Mhbmmﬂl)lhlmhwdm

(a) X =COOCH,, ¥

(I) C‘H,“IM C.chwn
(b) CoHyCOOH and CH,CH,0H
(€} CyHyCH, OH and CgHgOH
(d) CeH;CH, OH and C, Hs CH,; COOH
93. Which of the following molecules, in pare form, is{are)
-ﬂhumw (1Ir2en)

(o) (®)

B O

94, With reference 10 the scheme given, which of the given
ststement(s) sbout T, U, V and W is(are) correct?
(11T 2012)

Numerical Chemistry

H T

1

R
Croyi® 4 (CHLON0

Y s |] sy W
() T is soluble in hot aqueces NaOH.

U is optically active.
2; u;m&mh of W is CioHyyOy.

(d) V gves effervescence on reatmest with aquecus

NaHCO,,
95, ma&mmﬂmu.ﬁ?ﬂon
respect 8o M is (are) correct? (uT2012)

g g -
ﬁwéa

(n)MMNmmmupm
(b) M and O are identical.
(¢) M and P are emantiomnery,

(d) M and Q are identical.
96. In the following reaction, the product(s) formed is (are) :
EE (Advanced) 11 2013]
OH
HeY,
T ?
CH,
0
OHC CHO ?
: ¢ “cuel,
r e
H
E CHO
HC  CHCI, CHy



Structure and Reactions Based Problems
() P (Major) (%) @ (Minor)
(c) R (Minor) (d) § (Major)

97. Among P, O, Rand S, the aromatic compound(s) is/are -

HEE (Advanced) 1 2013)
ANy
5 —_— P

0 =

X7 ==

g =

e M) ¢
() & (@ s
98, The reactivity of compound Z with different halogens wnder
appropriate coaditions is given below :
HEE (Advanced) 1 2014]

H e M0N0 halo substituted
derivative when 1, = I,
_&_.auomu; -
CHy) decivative when X5 = Bry
¥4

derivative when X; = Cly
The observed patern of elecorophilic subssitution can be

explained by

(s) the steric effect of the halogen

{b) the steric effect of the sert-butyl group

(c)udmm::mm

d) the electronsc offect fert
”.(Th)emmdmbmm

HypOi :

with molecalsr formmula CoHyo WEE 12014)

(8) ferr-butasol and 2-methylpropan-2-ol

(®) terr-butanol and |,1-dimethylethan-1-01

(c)c-bu-nl-iml:ld <

(d) isobuty] alcohol and 2-methylpropes- .
100, gm-d-) thal on hydrogenstion produce(s) optically

mactive compound(s) is (are) :

Br Br
@ u,c/\"><cn, ®) HcaL S CHy

() H’th‘a (d u,c{'><5cm
y

. i for:
101, Pesitive Tollens” st nm[m 12016

H O CHO
) (®) O/
i
H
il /\-l
(© n)\(" (d) Ph Ph
o

102, The coerect statemens(s) about the following resction
sequence is(are): ;
Cumene (CyHiz ) —22s P12, 0 (major)

i "
+ R {(minor)

PACH
JEE (Advanced) | 2016}
(8) K is steam volatile
(1) @ gives dark violet colorntica with 1% agesous FeCl,
solutos
(€) § gives yelow precipitate with 2, 4-demitrophenyl-
hydrazine
(d) § gives dack violet coloration with 1% agucoss FeCly
solution ) )
103, Among the following, reaction(s) which gives(give)
ferv-buty] benzene as the magor product is(are) ©
HEE (Advanced) I1 2016)

0Odm ()5

WO @B

104, Reagent(s) which can be used 10 bring ahout the following
transformasion is{are) : |JEE (Advanced) 11 2016)

o
N

(a) LIAIH, in (CHy 1, O (b) BH, in THF
(c) Na8H, inC;H.OH  (d) Ramey Ni'H, in THF
105, The TUPAC name(s) of the following compound is {are):

H:C—O—m

WEE (Advanced) 1 2017



(a) A-methylchlorobenzens
(&) 4-chlorotoluene

{c} l-chloro-4-methylbenzene
@1

-methpt-4-chleenbenrene
1986, The correct statement(s) foe the following addition reactons

8 (o) HEE (Advanced) 1 2017]
Hy L
0 :l:>_<Cll, MandN

H
() ’H) ;m&. OQud P

(n} (M and O) and (N sd ') are two pairs of diastersomers
(b) Bromination procoeds through fruns-addition = body
the reactions
() © and P are identical molecules
(G)(M-HO)M(N-GP)I!MFIB“M
Compounds P and R upon omaolysis produce ( and 5,
mdvdy.mmhmhbrmdQﬁSisC.H.0.0
smdergoes Cannizzaro reaction bat not hakfins rescion,
whereas § undergoes halofiem reaction but not Cannizzar
reection. WEE (Advanced) 11 2017)
(3) 0,/CH,

mr W QICH,0)

(3) 0,/ CHC3,
()R Caao 5 (CaHO0)

The optoa(s) with suimble combination of P and R,
respectively, is (are) :

- { <
(2) "Jc—@_/ Wy
HC " CHy
®) -
CH, -
Hyf
Hy
() H,C-O—/ and "‘C_Q_<m‘

108, For the following compounds, the correct stursses(s) wis

respect %0 auloophilic substitution reaction s (ee);
oo
1 n
f"’ CH,
b @"\"
CHy

m w

[TEE (Advameed) 112017
() Lund 11 foliow 5 ; mechanism
(b) the order of reactivity for |, Tl and IV i< IV > 1> 101

(<) Land 11 foltow § _,
(d) ceempound TV version of configumtica



Structure and Roactions Based Problems

L1g4
I || I =oomons i v o A ot i || B

1. (ns,d) 2,3-pemadiens has two stereo centres C' and C', bat
no chirel centres
C—M/" = N\C“/H
e’ Ny e ety
2. (a.bg) Prefix Durefers foe configuration of the compound.
3. (ab) p,. p, and p, are at 90" and sp-orbitals are finesr,
4 (abcd) Due %0 —ve offect of halogen atoms,

& (aed) structure has noa-zero dipole

moenent.

6. {3,bg) Increase n clecoronegativity (along the peniod) pives
rise o increase i basic aature

b‘|<f¢!,<6ﬂ<i’
2. (aj.c) Morw is the 5 character an adjacent carboa %o C, more
gt
qhé>m,—mé>m,4m>m,_bh

8. (a0d)CH,—CH;—) No resosance
CHy=CH—CI 2 resoraling sYuCoues
CeHoCl 4 resomating STUChires

Bwlhﬂhofhﬂnu:m

“Ne. of rescmating structures
9. (abead) These are facts.
10, (xbcd) —do—
1L (ab.cd) —do—

¥ w
12. (bc) Pyrolie np’[a]oﬁuu;p'm

1N (ad)
Sylmmivwdifm-am
52 reactions are favoured if uosaturatioa is at a-carboa
azd substrate contxining carbomy] group st f-casbon does
not give 5 | resction.

14. (bed) R—NH; does not give 5y reactions as —NH; &
poor lesving group.

15, (ad) Ouly opticaily active compounds show Walden
ioverscn,

16, (abd) Trans esterificative is the reaction of ester with
alcobol

17, (a4) If{h*m“muw&hbﬂ
basic nanure) then caly the roaction 5 possible.

18 M)Ar)ihdiauum-oumumbopuiﬁudou

show bemzyne mechanism. _
19. (mh.c.djmmeﬁmmbandondsmudum
ead mochsaisen.

0. (ab,d) Nl t e, oCHeCHR « 1; + 2NaBe

R —

L L T CHCOM, o33 CHLR 4 208,
The debromination is by E; mechasism whereas Zn
ulmnanucwul'olﬁ*
m.aj‘.cﬂ,—a—’m-m’ + HBr

21. (abg)

CHy

. | AR 5 CH,
/ ’_L‘Z-.c.u,al-—c<
CH) C"l,
More maive
T
-"-’;c.u,—cn,—f.‘cu,

CH,
Major goociect

CHy .
or C.H,CH L C<m ﬁ.
sk |

CyHy —CH —é/m’am»bh)
) ] \G{

3
]
/CH

gt
CoH,CH;C\m,(Mmuprodnu)
22. (ac) Ant MarkownikolT addition is observed when one
Goubly boeded carbon 15 attacked with powerfid electron

withdeawing group. Kharash effect is not observed in HCL
. IA.CJCH,—CH-CH, 0&,-_.; m).T,/cHz
Br

. T
m,-g{a}m,—"'—ocu.ac 2+ CHy  CH.CH, 8¢
v

® Magee
Q- “mmh&~)



8rs
24. (4) The mechanism is :

C4H5CO00C CyHy — 2C5Hy —C— Initiation siep
0
0. .
CgHyC— 0+ HBr —tp CuH; —C—OH+Br  —do—
CHy —CHeCH; +Br — CH, -CH CHy Br
B Propagation step
_CH, —CH CHy Br + HBr — CH, -CH, - CH, Be + Br
s gy
25, (abcd)
B
CHy==CH—~CHe=CH; —4 CH, —CH—CHe=CH,
Lt .
+ CH, —CH=CH—CH, Be
b9
Be

]
CHyw= CH — CH = CH, %m,—m;cu—m,

'CII,-CH;CH—CH;R

The intermediate carbocations are -
CH; —H—CH—CH; and CH; —CH<CH—CH,
Moes mabin Losm mable

The peoduct formed by more stable carbocation is always
kinetically controllcd and by less smble carbocaticn i
thermodynamically comtrolled.

% (ac)

CHemCH+ ON" — ONs=CHON 223 CH, ==CHON
CH,OH+KOH — CH,0K + H;0
CH 0K == CH,0" +K"*

CHsmCH + CH, 0" —+ CHe=CHOCH, s
CHy=CHOCH,
27, (a.b.cd) CHy—CH—CH=CH—CH=CH, 1%,
CHy —CH—CHCH—CHCH—CH,
o  CHye=CH—CH, —CH—CH=CH—CH,
o  CHy=CH—CH=CH—CH—CH,

1

*

H,

3. (abed) :>°"<:b . u:> 2 <:,,,

bromosism o

H,C—C—Br  Be—C—H,

—_ | N |

2. (@Umﬁdmﬁmhmuu

oxumes.
5 0w 2, 5,ComNOH (Syn a0d se oximes)
3. (abye,d) Follow mechinism of =0 — ¢ —gr,

Notice mere the +ve charge oa C° centre, mare |y ity
reactivity.
31 (ad) Hemi-acetnl and bemi-ketals are given (o bask
medinm, whereas acetal and ketal i acid medium.
OH

|
32. (abc) Esch has CHy==Co or CHy ~~CH~= unit. In (d)
halogen atacks on H of CH; aa it has reactive methylens
H-atoms.

3 (abd) Dicarboxylic acids show decarboxylation ¢
bosting.  Also, Boxocarboxylic acids also  undengo
decarboxylation.

M. (abc) If both the carbonyl compounds have o-H-stoam,
four peoducts are formed. If one of the carbony] compomds
Bas an a H-ators, two products are formed. The producs
formed have similar physical and chemical properties and
thus thewr separation is difficult.

35 (a,0.d) Tollens reagent is 2 neild oxidant. it comverts CHOE
o CHO and them COOH &5 well as hemi-acetals are also
coaverted to aldehyde and then —COOH.

36 (a,d) Follow tautomerism.

37. (bcd) Semple ketals are less stable.

38 (abc) Dieckman condensstion is an  intramoleculsr
condensation shown by diesters.

i

CHy0—~C—{(CH; ),—CH, ~—C—OC; Hy

() CyRONCHAOH iy

The resction is given by 1, 6; 1, 7 and 1,8 dibasic esters

3. (abed) All are facts.

40: (ac) o-keto aldehydes Incking with o-H-stemn also show
Camnizzaso resction. Keto group is reduced and sidehyde 1§
oxidised.

41, (a,bc) MnD, caidises only alcobols with allyl grosp
beazy! alcohal.

42, (be) In others —OH will also be reduced.



Structure and Reactions Based Problems

o, (Mcwummd&awnmm
Grignard reageat.
44, (l.b.c) T& reaction made by hexamethylens tstraamise
fallowed by hydrolysis is calied Duff reaction.
“ (l.c.d)&nmh-tna-(b)hudlw»ﬂn&
st

46. (abd) Anyl flearide does not give Ulimann's reaction.
47. (bg)

Picre acid

NO;
48. (ac) In (c) presence of three —NO; groups increases
reactivity of Cl,
..
. (wn—?—?’—ouu—{:—f—m,

H H Br OH

(C" are asymmetric carbon soms)

0
. (mmma;,_ql:-ucu,-!!-wﬂm

54. (a,c) This is Hoffmann broeide resction
RCONH; +Bry + 4KOH,, —*
RNH; + 2KBr + 2H,0+ K, €0y

mechasism
RCONH; + Bry,— R=~C—NHBr

— H—i‘:‘—'* +H,0

6

RGN Bre K’ — R—C—N+ KBe

Newsor
RN = C = 04 ZKOH— ANH, +K,CO,

w - f—Ne==Ce=0

@ Qo _"-
Q- O

56. (3,b,d) Benzaldehyde does mot have o-H-stom.
CH,
ST, (m% >o—nc.u,

N CH
JC=0+H;N-CeHy —

lQﬂm
G\
C“’/o-u NHCH,

st. (l.b) Follow mechanssm or Reimer-Tiemann reacton.

'cu;CI S é Friedel Cratt reaction

+ CHYCL % KOH e @ ldn-s‘l’m

8. (be) CeHyNH;Cl gives effervescences wi NaHCO
while ppt. with AGNO, e 3 80



61, (ac) These ase facss,
62. (a)b.c) These are the fhets
63. (n,0) Carboxylic acids sre more acidic than pheool because

carboxylate amion s more resonasce stabifised than
phemoxide son.

_>(|°’_°~ - -LO- -c<::_

~=NO; gp. i 8 electron withdrawing snd i
acidity of phenol. increases the
Cl o] H
“ o) Scmcd Nomcs 2
H H  o—cH
65. (ad)  m-butanc and 2-meshyi propane have two isomeric
moaochion derivatives ;
CHy —CHy —CH; —CH,Cl - CH, ~—CH, —CH—CH,
| <My b (1) |
(o)

Tchlinw bt 3}
f ’
CH:'—CH-—CH,CI al, 2 3
2 motyl | <hione M
2. conttp, 2-<blepopas
P‘l ? H H
6. (cd) H—<‘:—<|: a1, H—Jl:—J:-'-'Cih
H H Br &l
A chiral carbon som or an ssymmetnic C-atom s thal
C-atom which comtxins four differemt gps #1 ity four
valencies.
67. (c,d) In satuzated state, carbon forms four 0-boeds and has
sp” -hybeidisation.

CeHyN [+ Of= Q(CHy ), —
.H’ ; ’C.“,N -QCH. ), - II,O
CeHyNH-N[H;+ O] = C(CH, ) —
CeHsNH-N= QCHy ) +H,0

9. (5,0,d) As aromatic molecule may have
(1) {4# + 21w clectrons (Heckel rule)
A=0,1,2 3.
(i) Molecule should be flat Le., all e should lie in one

(ﬁi)i’:.w-‘hqclk‘ndhm.uﬂd
compugated n system. _
0. (b,d) The halogen atom in Ayl halide is comparatively loss
reactive towards nucleophilic substitution reaction than
alicy! halide due 1o :

71. (ad) NH, and dichlorodifluoro methane ar wed =

refrigerant.

72, (a,b) lodoform resction is given by those compounds whach
contains COCH, gp. (methyl ketone), all sec. alcobols and
ethy! alcobol (only p-skobol),

Exceptions CH,C0 CH,C00C; Hs (aylbcanscean),
CH, CONH, (acetamide), although contaim ~~COCH; gp.
yet do mot gve iodofonme st

73, (abd) ~NO; gp. i 20 electron withdrawing gp. and kave -/
and -~ M effeots, therefore decreases the clectron densty o
o« nnd p- position and, electrophslic stiacks ot m-posstion.

™. (as) Aldehydes having o-H stom esderge  alda

ooademmativo.
u
CH,; CH,CHO
Popenbicryis
Ihemahdeinde
(%0 @-kydroges s )
‘l:n’
o, t::n—cno CH,—C—cwo
CH, CH,
B ]
=0 -
5. (abd) Edyl chioride wod acetyl chlonde undeny

nocleophilic substibomion seaction with ale, KON whike
benzaldehyds undergoes benzoin condemsation 0
chlorobenzene does not resct,

CyHy 01—, 0 3 N+ KO

CH, 0001 —2250, ol COON+KQL

2C4H, CHO—" 2, 0 1, CHOHOOC, Hy
6. (b.d) Keto-enol tastomerism = shown by those compounds
which have c-bydrogen to the OO growp.
77, (a,b) The compounds containing o-Hydrogon soes wadery®
wm.lnmmmwd



Structure and RAsactions Based Problams

aldehydes oc ketomes combine to form the a-hydrox
aldehyde or ketone. Y

78, (b.2) Acetone reacts with hydroxyl amine % foem oxime of

gyo:ypul.c.mlﬂdmfnm

¥ Xo o R L)

& a4 _:f
/Gl c,u/ \cu:

(M m)

9. (c.d)

2C;HyBr + 2AgNO; — C3H,NO, +C; HyONO + Aghe
(Magr) Ny
=NO; gp. exists into two tautomeric forms,

—O—N—0 == —N'p
\0

B0. (1.4) Carbylamine test is given by peimary amines.

R—NH; 4 CHC1, + 3KOH—
p—N- C+3KCI+ 1IN0

£l (©)

" e WS )

l-&D

7

82. (¢) It is cumene hydroperoxide rearmangement feaction.

(a,d)
a Me
H——C1
°"l—ﬂ ~ ot
: Me e
mm-mm

%5_.“#4’

BE

a8
passes an axis of symmewy (C;)
anmo—cm
(), (e (d)
(84) The molecule has C s Oy " Cunca -
u. n =1 (asymenetric carboa)
. Optical isomer
E gzv-l_zl-l 2
2
maz% - a2
Geometrical = 2 due to cae double lined

{a.b,2) Trimethyl amine does not have H atom cs N
S N—H+ By Hy— [BH; (N )] [BHL)
{b,c) These are facts for given sugars.
(b,d) Follow text
(b,c) Fallow meachanism.
(ad) Butsl-3-dicne has sp’-sp” bond aed bekng to

mwmummmmmmd
charicter. The molocule i planar and exists i (wo
confermations, transoid (s-traay) and cisoid (s-ci5),
Alkynes are planar,
In kegenes and alleses (cven no, of double boads) H-atoms
are out of plane,
(o) If Xis-CONH, #t willl be comvertied o —CH; NH,; only
cither oo redection with Na + C;H,OH or LiAlH, by
Bry / OH" (Hoffmann Bromamide Reaction).

H,NCO — (CH ), — CONH, —2%,

HyN—(CH, ), —NH,

IFX is ~COOMe it will form diol caly ca catalytic redocticn
with Na + CyHyOH or LiAIH, (ether). If X is «CN a1 will
foem —CH; NH; on reduction with H, / Ni

NC—(CH: )y—CN—22,

HaN-—CH, (CH; ), CH,—~NH,
All these will form condensation polymer with dicarboxylic
wid

HyN—CH, (CH; ) CH; —NH, 2 N

Polyamide
HyN—(CH, )y —NH, s N0 | rade
(bd)

{a) Bothare soleble in NoOH, heace can not be separated by
NaOH.

(®) Bemzoic acd (C H,COOH) is soluble in NaOH snd
NaHCOy, while benzyl alcobol {CyHsCH,0H) is not
soluble is NaHCO; and thus mixtures can be separated.

(<) Benzy! akohol (CyHy CH,OH) and phenol (C(11,0H)
can be separated by NAOH as oaly the lates is sol
NaOH. However, in NnHOO. both are m



Numerical Chemistry

(€} o-phenyl scetic acid (CyHyCHy COOH) is soluble in
NaOH aad NaHCOy, Wheress benzyl  akohal

96, M ol
{CsHsCH, Oi)is not. Heace, mixnre can be separaiod. CHO
9. (dc) @ ooy oHT,

wﬂdémmhmm CHy s anl

Bl ' —s 00D
Ve s ¢--¢&E’?ma ‘s

o K
R . - A
CH
(mm“f’..'..... |-.......°:?......u sy
Bes opsically iseive] HCuls,0) (4]
1"“"' LLr TN @ e
0 Ho
CH,y CH, CH, CHCY,
{(Misor)
(Does not hydrolyse
due to sierc bindevoce)
. (a, All Hockel rale for city.
= Mu.n.um. b, ¢, d) All produces abey omatcity.
fue bo the presence of COOM gp )
asd therefore sastable ot room temperatises, A_An,_, HAKCLT
™. (W)T&Mormamilliﬂm

x: {t O () =
:F W‘“‘%—’A
e ;e =

(l.bn)mFmi-ro;mofNNO,PdQn ‘_
shown below

M and N are diastereoisomers

M and O are identical

M and P are enantiomers 1, -—
M and Q are diastereoisomens




Structure and Reactions Based Problems .
9. (s.b,¢) . _ 101, (a,b,0)

.-:.-L'_,,h L —

0O
a,B dicarbonyl compounds also respond Tollens' test o

warming siaghtly.
" (rcd 102 (5 ¢)

Isomeric alcobols of molecular formula, CyH Onre

Primary or 1° sicobel 2 OH s
i 49&..@0_-0&.@’ .
HyC—CH, —CH, ~CH; —OH, H,C—CH—CH, —OH, () By

L R . tlﬁ:ma (Courarn ) (1) (Q) towjony
2° slcobol H,C—CH; —~CH-—CH,, (R) {onimn)
clul OH O—CH,Ph
0 sec-atyt abocbiol or a2 o
g CHO _ a0t CHO
r, . =0
3% alcobol H,C—-C—CH, . (@ )
(Ija g-mmmwmwm.m
SH-_C )
0. (b, d) - Qund R give positive test with | % aqueous FeCl, solation.

Q. R, § give positive 2, 4-dinitrophesyl hydrazine.
R TRUN T
e feat)
H < CHj a
I e 0RO

» m’\“%h%‘ iy X, cny OT}T @*
© &,%. l:;*;’ O%L@k

Nm:ﬂmoﬂcm“

’ (Opscally active) r-beomide. r-buty| bromide. reacts wigh e % 208 With
He show E, and £, clemination 1o give "ﬂ!ﬂll.mm
(d) ”‘.\0‘2.""’ e H{‘\Eu, MW&MMMV:QC‘“‘_



®) Y\auuo, _°Y. +AKC

Imbenyiehlonde Lewascd  Cebooation
Y' W-ahift \|{ @
Carbocsticn iyl wadelind b

oartxatm

© A X
Ietutyiose Carbacation

(d) BF;(gm) dissolved in ether

T &Y
H

OH being poor lexving gp. bt due 10 Jose pair on O, it
becomes good leaving gp. and leads to carbocation.
M. (s d)

NaliH,/C; H; OHand Rangy Ni/H; in T.H.F. do sot reduce

N

105, (b.c)
Cl

1-Chloro-4.methy iberzene

Simce *Toluene™ is accepeed by TUPAC 25 2 name of
pasent carbon chain, therefore
Cl

can 8150 be named as 4-chioroteluene.

Numevical Chemistry
106. {a,b) Me
H u\?. W
CH B 2
—
o e=cy, i
Me
Bt s ’
Me B ———H
=3
- B H
r m’
™M)
"
H h
B H Br
B % B
mé H CH,y
™)
Me
@ a0 e =
H 3
B Me
p—Me B ———H
Aogy” AT
Be Me
O
.
H Me
B = g1 u
Ms H CHy
)
(0) and (F) are ensntiomers

(a) (M) and (O) are distereomers of each other
{N) and (F) are distervomers of each other

(b) Addtion of Bry; on slkene follows men-classcal
carbocation mechanism. It & ant or trans sdditon

{c) (O) nnd (P) arv enantioeners

w(u)_-am)-w-a(o)uma
ensatomens

™M and O) are distercomers and (N sod P) e
distereomers



Structurs and Aeactions Based Problems
107, (a.¢)

o ~O)— e

.J;@..HL,.

p_/w,_. @—:;n+m,—x_u
’mp S

;"é_@_qu,

108. (s,.¢,d)

When medium is highly polar and protic

Sw.u‘t

benzyl > allyl > 3°> 2* > 1* > methyl > phenyl halide

Hemce options (0) i comrest

s";.h

M>w>|'>r>r>;lyl>wm

(1) and (11} will follow § ; when medium is polar sprotic
umnumm-:wm

>j-n: _E"z-. Nu
v

Lorversion |s case of § N1
onmmumuus,. and § _» conditions,



Numerical Chomistry

COMPREHENSION BASED PROBLEMS

fesction on accoust of homolytic bood fissicn or beterclytic

baond fission in addition o ladective effect, electromeric effect,’

resomance and hyperconjugation. The wsual reacticns shown
by organic molecules are swbstition (5,1) and (Sy2)
aditiom (syn and anti) and ebenination (£; and E,) roactions
along with reamramgement reasctions, In addition to these,
vanous oxadation and reduction reactions arc also given. The
species which aracks a+ve centre i3 called nuclecphile and the
species capable of anacking —ve centres are called electrophile,

[1] Which s not formed during homalytic or heserolytic

fission of covalent boad?
(a) Free radical (b) Carhocation
(¢) Carbanion (d) Bridged exrbocation
2] The electromenc effect in a molecule occurs only of it
has atleast one :
(2) o-band {b) bome pair
(c) m-bond (&) Shree cemtred bond

3] The et stable carbocation anwag the fallowing i

(2) CeH; (b) C‘Hsfm’z
CH,
() CoHs—CICHy);  ()CHCH,

4] During sitratioa of an crganic compound, HNO ; acts as :

(a) acid (b) base
(¢) pewtral (d)salt

|5] Dextro 2-bromobutane on treatment with NaOH(ag) will
not give :

(a) racemic mixture of 2-butancl if Sy | &5 obeyed
(b) lacva form of 2-betancl if Sy 2 ks obeyed
(c) dextro form of 2<butanol i 5 y 215 obeyed
(d) 100°% inversion if Sy 215 oboyed -
)] wssaammwmmlmmm

alkene or alkyne?
43
"
©

{(s) Bu L Pr
H
() -)\a ) u./L\n

MMoflhefnloriuinmiM-mclwplileor
electroghile?
(a) NO} ma*
(€) ON~ (d) (CH, ) N'
Cemprehension 2 : Two molecules having same
molecular formwla but differet stuctural formula due to
mégration of mobile H-atom between two polyvalent stams i

called toutomerism. The two isomers possess differen)

funstiomal groups and show Intercoaversion of cee info ocher

giving risc 10 3 dynamic equilibrium. Tbmchowmmg
isterconversion that they cammot be independently isolated,
e CH, CHO 7= CHy==CHOH
(1] The compound cyclobex-1-en-ol-1 can be distinguished
from cyclobexanel by :
(T)NH;0H (I1) Neutrad FeCly  (TIT) Ag(NH, );OH
(TV) Bry water
(@ Lo IV ()10
{e)m,m @
|2) Tassomerism is possible in

(DC>-O

0
(1) CH, C CH, '!7('“3 (IV) CH,CH,;NO,
(a) L1,V (b) LI, 1T
() LIL IV (@) I, 1,
13] Enolic form of scetyl acetooe is stabilized by :
(2) van der Waals' forces
(b) imtermaolecular H-bondiog
() intramolecular H-bonding
(4) dipole-dipeie reputsion
14} = the reacticn

@'i-c"! 2 ot

the product is ;

® @"i:'c"* ®) @'I:c“’
© O’Iic"’ @ O—tm.

IS} The sobubility of methyl scetoscotate in dilute NeOH
solution is dus to the formation of :
() NaCH; -CO-CH;CO0CH ;Na
{b) CH,COCH,000CH; Na

i
(1) F,C—C—CF,

() CHy —C==CHOOOCH,
(d) CH,00-CH, -COONa



Structure and Reactions Based Probiems
[6) 1-bydroxy acetone is a tastomeric mixtuse of -

OH
(NCH, - C—CH,0H (lncn,—i'—am
(lll)Gi:—C\—/Gi: (N)Cﬂ,—(lz—a{,ou
0
(s) L, 10
LIV
() L1
() 1t does oot show tastomerism
Comprebension 3: Otpnnwhmwm

molecular formela and same structure fonmula but different
spatial amungements of atoms or groups mre known as
siervo-isomers. The atom in a molecule round which positions
of atoms are w be changed is called sterec-cestre. In
anmmhomwm
wh—-oﬂwm:wfunchwm
wﬂnmmmmhudmdm
whereas enantiomers (a pair of d and /) are common forms of
optical isomers : .
[1] Select the set of incorrect statements :

(2} A cis-isomer has lower b.pt. than trows-isomer

(b) A cis-isomer has lower m.pt. thas frans-somer

(<) Butan-2-ol has charal carboa

(d) 3-methyl-3-ethyl octanme is samplest chiral alkase
[2] The samber of steyeo-centres in fusaric acid -

@1 ()2
(©)3 (d)d
CH’\ H shows :
131 The compound C—C\ /
CaHs 7 wl - Ncoon

{T) goometrical isomerism (1) optical isomerism
(IIT) stereo-isomerism (1Y) nooe of these
(") 1, 1, m ()N
“('g: v IR
oumber of enantiomens osn
m,,.(,m" eecsrerimicgar e f i

(0)2 ()3
()4 (d) 1
15 mmawwwm“
» bremocompound CyHyBr formed by the addition of
HBr on 2-pentyne respectively aro

{8) 1and2 ®)2md4
(c)4and2 {@2amndl

6] Total number of isomers shown by C Hy are
()3 ®)4
©)s ()6

(@) noocAooou mm

CHy
() CHyCH == NOH @ _C—NOH
CH,
Comprehension 4:  The carbon-carbon double bond m
# molecule is capabie of decolorizing Br, °C1,, following free
radscal mmwm of&,lmnhnu

provides
immediate in bromine addition. It follows lonse mechanism.
When cyclopentens reacts with bromine in presence of OCl,
anti addition occurs and gives frans-isomer o addition of
halogen 10 an alkene is 8 sterecspecific reaction. cis-alkene on
addition with halogen gives meso products and trans alkene on
addstion grves racetmic

n hlhmghlnhbwln
P M.‘
(a) 2,3-spoxy butane (b)z.s-a-uu
(2) 2-butancec (d) Epoxy cthane
1l u,c\ G - TY T
are :
\cu,
(‘)hy&owun-h (b) chloroedium jon
(c) hydroaium ion (d) oo of these

lﬂfm:-ZMcnmwitﬁ;hCCl.i—

mainly :

() + 2 3dibromobutane  (b) + 2. 3-dibromobutane

(¢) “23-dibromobutsme.  (d) Mezo-2. -ditwomobutane
M| The product chtaimed @ the reaction is -

"tH:“

15] The final product in

H C“)m
H —_—

(a) Meso-2 3-butane diol  (b) 2-butanol
(¢) £2,3-bumndicl (d) 2 dumnone

ICHOCOE




161 al,\c_c<ua,°‘ ing through $% Br,/CC)
CH,/ aH, passing FLS SN
which seems to be correct
(a) No colour change i Bry CCl, solution
(b) Addition product as 2 3-dibromo-2 3-dimethyl

butane

{c) Colowr of BryACCl, is discharged
(d) The reaction occurs through electrophific addision
171 Which of the following statemwents are correct?

(1) Addition of Br; on 2. 3-duncthyl butcne is free radical
addition w presence of H,O

(2) Addition of Br; on ethene in preseace of NaClayg)
gives onky 1,2.dibrome ethane

(3) Addition of Bry on alkene ocears at more faster rate
in presence of poler oc nisieg medamm

(4) Addition of Brs on alkene in a vessel costed with
steric acid oocurs at faster eate than la a bottle coated

with wax
{a)1,2 (b)1,2,4
{€)2,3,4 (d)3,4

Comprehension 5: The debydeation of slechels and
the conversion of aloohols to alkyl halides by treatment of
hydrogen halides are similar in two important ways SUgesting
\lse foemation of carbecation as key iafe.

(a) Both reactions &re peotonased by acids.

(b) The reactivity of alcohols decrease ipdnordu.
wﬁ:y>seconm>prhuy¢ucnu formation of stable
carbocations, which is stabilized by hypescanjugation and +J
effect. The dehydration of aleckol follows three steps
moehwimtoncid-bueom&ysdd&ydmionoﬂwgm
tertiary betyl alcohol, Le.,

(CHy);COH —22y (CH3 );C==CHy + HiO

Instep |, jon (acid catalysed) of fert-butyl alcahol
1akes pb“:. mmm of mbutyloxmun ien
takes place followed by focmatian of carbocation. Alkene i
kmcdhmﬂlbywmmﬂuwuumd)d
tert-butyl cation.

H
CH; /\ !
Step 1 H,C—g—ﬂ +
) \“
H
A \H
b

CH

[N CH,
/0 s et
Swpll: H,C I 6\,,"3;’"' New,

)

. Fut
Mo
H

Numarical Chamistr,
1" B

Step 1 : % ==, i)-au
Hy oM

Asother important reaction of alcohols & iodofomy
mﬂimmbyahnd(hpﬁmlloohoh)u‘.,
secondary alcobols having 2-o) mature. Suech alcohols give
yellow ppt. of CH1, with NaQH and 1 ; solution.

i Whydahyduuono{viaylnlnohohismdlmm

(2) Due to high enthalpy of vimylic —C—OH bord

(b]mwmubhmuo!—c—onmw

tautcenerism

(¢)Csboenionmfmh¢ueorvinth
(d) Both (&) and (b) are correct )
2] Which carbocation will not form a8 intermediate?

(8) (CeHy)C ) o

(]

13] Which will give iodoform test?
{a) 2-methylpeopan-2-0l  (b) Ethyl acetoscetass

{¢) 2-methylbatan-2-01  (d) J-mmethylpentan-2-o
M) lodoform reaction is given by molecules bavig

m,—i—mmm,—fnoumww

(d) CHymeCH

/
cubon or HW-stom. However H,C and
“\Cor
(H, -CO.CH,COOC;H; does not give iodoform

reaction because

(a) I, reacts st active H-slom

(b) 1, rescts a8 o-methyl group

(€) I does not resct with these molecule

(d) Hydrolysis of iodide substinned molecule does oot

ocesr
{$] The reagent wsed 10 distinguish l-cycloetbancl xd
2cycloetbanol is :

() Sods lime (b) NaOl + H,0
(c) Acidified KMaD,  (d) (4q.) FeCl4

161 An skohol oa fodeform reaction give iodofons 380
sodium salt of unsaturated scid containing 3 cute®

atoms. The akcohol is :

(a) Bant-3-en-2-0l (b) Prop-2-en-2-0l

(c) Pemi-3-en-2-0l (d) 3-methyl tan-3-en-20!

Comprehension 6:  Aldchydes and ketones are 101
molecule. Nuckeophiles attack oa carbonyt group (>C=01*
carbon (positively charged) and clectropbales are artacked ™
axygen. The characteristic reaction of aldehyde and ketoad
nucleophitic additson tv the carbos of curbouyl groep.



Structure and Reactions Based Problams

‘. o
#O?H-;’ - I'+Q
H

Aldehydes and ketooes undergo condensation oaly when
they comsist a-bydrogen atom. The reaction takes place in
presence of dilute alkali and one aldehyde molecule is partially
comverted 1o its enolate anlon by the hase The enolate jon
undergoes nucleophilic addition 1o the carbomyl grosp. The
alkoxide formed in sucleophilic addition step, sbstracts &
prodon from the solvent to give aldol, which consésts sldehydic
and bydroxy! group.

H ‘m--kNo.+Hp
Base Enclate
R
R R R
ljilj\"
Aldol

The reactivity of carbenyl composnds for nucleophitic
sddition reaction 3 inversely proportional to +/ effect. In
shsence of o-H atom, the aldebydes undergo Cannizzaro’s

; -
|l|Wﬁcbof&¢fdlMqudolmm?

i H H
(a) H4C ® a
0 a v
Cl
12] In the reaction A is

< >—< ’+A—*< >—< 2
8] N
HyC
H,CXCH;

(a) (CHy);—NH ::; (CH:::::.
CH,);C~—~NH pane
3 %ghm,mﬁwmtﬂﬁwofcwlm
carbony] group?
{a) C4H,CHO (b) HCHO
(d)CH, -CHO

{©) H,CYG)

889
How wlmmmmwn
o malde rescts in preseace of dilute base?
(8)4 B S
€6 (47
IS] Tautomerism is not exhibited by ;
OfH
® O—f_ ® O
(© p-o (@ <:20-o
[6] The enol form of acetone after treatment with D0 gives:
Hy H, Dy
® C\( ®
D
© “zfrj "/C": @ DaCTah
D

mmaammmmm‘s

reaction?
(3) m-chloro berzaldebyde (b) 2-methy! propanal
(c) Glyoxalic acid (d) Glyoxal

%] The product formed in the reaction are
cHo TNeOH — Product

(i)' Q‘Gﬁoﬂ (i) O—ooou-
o [ L o ]
o U—w,coolj

(@) L. ()1,
() OL IV (@@L
Comprebension 7 :  Organic  compounds  haviag

—COOH group wre called carboxylic acid. An organic
compound having —OH group and —COOH group both, are
called hydroxy acid, Molecules with two carboxylic groups are
dibasic and those having 3 carboxy group are tribasic acid. A
dibasic acid haviag two —COOH group en adj

mbuaH,wamanmym
behave both as acids and alcohols and the hydroxyl and
carboxyl groups do mot interfere with each other when they are
Mmmm&gofmywidohovemmﬁm‘
products depending upan the rarure of a-, B or y- y
substitated acads. bydrox



1] Which are cormect for citric acid?
(1) It forms three series of salts
() It s a-bydroxy acid
(L) Bt is B-hydroxy acid
(TV) On heating 10 150°C it gives aconibc acid
(V) It contains two —OH growp
() LIOLIV.V (b) LIL 1L IV

(d) Either of these

3] Which ome is not correct fior tartanic acid?
(I) It is an unsaturated acid
(H) It has two —OH group and two —COOH group
(TIT) Tt excist in foar forms

(TV) |t gives pyravic acid oo beating
(V) On hesting it forms anhydride
(a) I, IV (b) IL 0L, 1V
() LILV Wnv
[4] Which of the following does not forms its anhydride?
(1) Maleso acid (I Tarsaric acid
(1IN Creric acid (TV) Fumaric acid
(V)Malic acid (V) Maloaic acd
(a) I, LIV, V1 (b) ILIL IV, V

(c) 1, IL I, IV (@ m v, v.vi
(5] Which one is mot correct for flemanic and maleic acid?
(#) Both are dibasic acid
(b) pK,, for maleic acid is Jesser than k., of fumario
acd

(€) pK,, for maleic acid is greaer than pi,, for fumaric
acid

(d) pX,, of maleic acid is moare than fumaric acid

Comprebension 8 : Aspatame 5 an  srtibicial
mmmhunmwm

?‘a‘coﬂs
TR -CH-COOCH,
CHCO0H

[1] It comtams the functsonal groups
() Amino (1) Carboxylic (lll)Eﬁ (IV) Amide

(V) Benzyl
() LILOL IV, V (&) LILTL IV
©LILm (dLILIV,V
[2] Tts zwitter ion strocsure is :
#CeHs
(a) H,N~1}IO0NH-CH'COOCII,
CH,; 000~

Numerical Chernisiry
F‘hcc"s
CONH -CH - COOCH
CHC00™
F‘xcc",
() HsN -THCONH-CH'G)OG‘I:

CH,COO0H

f“:cs";

H; CHOOOCH, -

CH,CO0"
[3] Aspartame om hydrolysis formes two amino acids :
(1) H;N-CH-COOH

) "s&

(d) H;N-

LCOOH

f“lcﬁ‘h
{IHH;N-CH-COOH
(1IN H;N -?l-m,

CH,CO0H

CH,CyH,
(IV) HyN «CHCOHN -CH - COOH
(au (o) L, IV
() 1,10 @, v
CHCH,

(4] Which is comect for HyN.CH-COOH and
n
H,N-CH.COOH
sCOOH

(L H
(1) (1) is less bydrophobic
{2) (1) s more hydropdobic
(3)C4Hy -CH;3 is more hydrophobic than CH ,CO0H
(4)C4Hy—CH; — is ess hydrophobic than CH;COOH
(2)2,3 (b)1,4
() 2,4 (d1,3
[S] Aspartic acid has the structure :

(2) HOOC -CH, - fHCOOII

1CeH,y
(b) NH; -CH . COOH



Structure and Rsactions Based Problams

(¢) HOOH CH; -CH, fHCOOH

[1] Side chaen of » mucleus can be oxidised 10 —COOH
group only when it has atheast one -
(8) Vimylic H (b) Benzylic H
(c) Aliylic H (d) Olefimic H

2] The gemeral formula for arenes having monocyctic natune
Mywn-nbeto(&mmbendﬂwi:
("c.Hh-{' (b)ctﬂh-.r
‘c)c."h-dy (d)cluh-!y

B3 Which of the following sre aromatic in nature?

(DQ. anQ
(my ('V)O
wCF w()

(@) IL 1L, 1V, v1 () L 11, 0L, 1V
() LIV, V, VI @IV, V. Vi

4] Which of the following are sv-directing groups?
OJ—NR; (1) —NH; n scid
am —cc, (V) —C00"~
(V) -NC (VI) —CN
() L1, m1, vi ®Iv. V. Vi

©nLrv, v () 1m, IV, V1
18] Which of the following statements regarding S ¢ reection

() AICI, acts as Lewis acid
(b) AIC, acts %o produce fiee radical
(€) AICT, acts to produce electrophile
(d) AXCly acts as halogen camer
164 Oxidation of which arene homologaes does ot prodhuce
bengoic acid with acidic KMnO,, gives respectively :

& CHCH,y
8 -0
CHyh

C(CH1
qe

Comprehension 10: Five isomenic para-disubstituscd

sromatic compounds (4) o (£) with molecular formula
CyHz0; were given for identification. Based on the following
observations, give structures of the compounds -

(i) Both (4) and (F) form a silver minvor with Tollen's
reagens; also, (B) gives a positive test with Fe(l,
solution but (4) oot

(M) {C) gives positive iodoform est.

(i) (D) is readily extracted in aqueous NaliCO,
solution,

(iv) (E) ca sc3d bydrolysis gives 1, 4-dilrydroxybenzene.

[1] The compound () is ;

L HO)

"Q.
Q"

(o) L1, m
@nn
[2] The compound () is :

g -8
CHyOH
JCHO
() @
OH




(n)
Crzom
. _GMcwo
g
s OH

CHZCHO

e

OH

I5] The compound (£) is :

CHy

(<)

Comprebension 11:  ROONH; is convested into SNH,

(b)

(d)

by means of Hofmann bromamide degradason,

0

O
N'—Bl

m%

In this reaction, RCONHBr & formed from which gy,
reaction has derived |& name. Electron doosting proep o
phenyl activates the reactan. Hofmana degradanion reacnon s

an intramolecular resction. (IY 200¢)
[1] How can the conversion of (1) to (1i) be brought show
«)K& O)KBH‘CH,W
(c)KDr'KOH (d) Bry + KOH
[2] Which is the e dam-nl; step in Hofimang
bromamide
(2) Formation of (i) (b) Farmation of ()
(¢) Formatica of {ix) (d) Formation of (1v)

3] What we the constituemt amincs formed whan fe
mixiure of (i) and (n) undergoes Hofmann beomamide
degradation”

Q-m ol

O O
O O
) P—m, , Q.‘,i..,

(© Ny | O_‘..%u,
O O

Comprehension 12 1 Riemer-Tiemann reaction weo
NNMMmuwmam
otho to the hydroxyl group. The reaction mvolves
electrophilic ammetic substitetion. This is & geoeral nedhd
hﬁwmlﬁmum.mﬁ

«4-10 \Q 3;_..,_ {j«»a_

O

(vi)



Stucture and Reactions Based Problams

{11 Which ome of the following reagents is used in the sbove
reaction?
(3) ag- NaOH + CH,C1 (b) ag. NsOH + CH O3,

(c) a9 NaOH + CHCly  (d) ag. NaOH + CCl,
[2] The electrophile in this reaction is :

(2) SCHCI (b) + CHCly

() 3CCl, (d) 2oCh,

3] The strocsure of the intermedsaze | is :

N 07 Ns®
2O Iy
(=) (b)
CH CH

3 3
N Na®
CH;OH
(<) (4)
y CH;

Comprehension 13: A tertiary alcobal H upon acid
catnlysed dedydration gives a prodect 1, Ozonolysis of 1 leads
o compounds J and K. Compound J upon reaction with KOH
gives benryl alcobol and a compound L, wheress K oa
reaction with KOH gives only M. (11T 2008)

H P
M= H
1) Compound H is formed by the reaction of :
0
™ RACHJ ST
() n/t + PhCH MgBr
CHy
o S,

@ niu * n)‘;mr

2] The strecture of compound 1 is :
o= ® oy
@ M:n @ ":)—(‘:"

+ PHCH,MgBr

13 mmofommdnl.xndkm.:u:
(8) PNCOCH,, PHCH,COCH; and PRCH;COO0™K
(b) PHCHO, PICHCHO and PRCOO™ K™
(c) PHCOCH ;, PhCH,CHO and CH,COO " K*
(d) PRCHO, PCOCH and psooo"dx‘ ‘
omprebension 14 : In  the lowing resction
nqmﬁce.poducnl.;:ndl.mfmnod.l(w-
reagent.

2 o x
1 Nalii.
Hex-3-ynal = 31 = ‘él_—o

Hy
Me Cl -;l——) L
e o

|1] The structure of the product Tis :
0 pe” " Np,

Me
L o

(0) pe NN gy

@ Me | 7~Br
2] The stroceare of compounds J and K, respectively, are ;

@ M\ /Co0H m  soch
(®) M'/VTO" and  SOyCY,
i w e

H
() Me, = COOH =4 CH,SONCI

[3] The structure of product L is :

w Moy S0

®) Me” ™S NcHo



B4 s MM

1. Meghv which upon treatment with HCN provides compound § Oy
’ ).l‘.m:e r;..o:uo " ':.‘ §  (UT2009)  .idification and heating, § gives the prodisct shows below -
ek . GIT 2019

[1] The strocture of the carbonyl compound P is : H,C
Lk . " /
o Me 0 Me
[1] The compounds P aad O respectively are :
CH,
<) (d) |
O/olra O Lu. @ ,,Cxc'ki/“ wd “'C\I’"

12] The stnacture of the products Q and R, respectively, are :

‘l'"t
"C/\Q_‘“' Qg:om" ® y = b
N R ¥

B S
R CE ey

H 12] The compound R is :
(c)@ v O
Me
TSoH
i ‘bc/
-0 - LE ?
Me . Me” B ’(/r:\
13 The structure of the product § is ; P i -

13] The compound S is :
Me Me N
) Me
() SH m"’c
Me
) (@)
Comprehession 16: Two aliphatic aldehydes P and 0 ! t
resct in the preseace of aqueous K00, to give compound R, © - b O AN



Structure and Reactions Based Problems

Comprebension 17 : An scyclic hydrocarbon P,
havieg molecular formula CoHy,, gave acetone as the only
onganic product theough the following sequence of reactions,
mMQk.MMW (11T 2011)

10 oone, HyScl,
oaalyt sy

=

—_——
v 4} O
(1) 20 HeO

2CHCOCH,

(1) )

o) () NaBBY et

(A1) &1 ot

[1] The structure of compound P js :
(3) CHyCHCH;CHy — Com (N
(®) E’C;Gizc—c-c—oc,ag,

@, £§c—c-c—m.
H,C
(OHLC>C—Comc—i

Hy
[#1] Thmmeor&wg“;

HyC |
(®) HyC—=C—C —CH,
HyC |
OH
BC |
() H=C—CH,CHCH,
Hy,C~
OH
(4)0!,01,01;&-0'.01,
Comprehension 18 : In the Jollowing reactica
sequence, the compouand J is an intermediate :
SROR0 , ; OHLNC_, x
ome B e,
J (CyH,0,) gives effervescence ca ireatment with
» and 2 positive Bacyer's test. WT2012)
[1) The compound 1 s -
H OH
®) (b)
o,

@ (@

{2) Thecompoand K'is:

0 Q)

Q0 Q-

Comprehension 19 @ P and O we isomers of
dicarboxylic acid C H,0,. Both decolorize Bry / HyO Oun
heating, P forms the cyclic anhydnde.

Upon tresmment with dilute alkaline KMnO,, P as well as
Q could prodace one or mare than one from S, Tand U.

He—t—OH H——OH HO—1—H
He=—p==0H HO=—t+—H H=——t—OH
COOH COOH —Jmn
L) m ()
HEE (Advanced) Il 2013]

(1] In the following reaction sequences ¥ and W we,
respectively

0=,y

oy AN, (nakydrom) (i) Zn-2ghaCY

€40 ;PO
(.,[E.. oo
» (L))
CH0H
i

CHOH
g "

0 =CO
) "
HON,C
@ \i\ wnd
CH,0H
" n




2] Compounds forrmed from P and (0 are, respectively :
|JEE (Advanced) [12013)
() Optically active § aed optically active pair (7, U)
(b) Optically inactive § and optically imactive pair (T U)
(¢} Optically active pair (T. U) and optically active S
(d) Optically insctive paie (7, L) snd optically inactive S
20 : Schemes | and 2 descride
soquential transforemanon of aliynes M and N. Cozsider anly
the major products formed in cach step foe both schemes.

;:M;[-'n.)
=t Ol ek v Soheme-]
B e WG (| expareaiersy
- M 4 My caulynt
. L a
lml, o?'mm
/ H)n.o (i) V' Selmed
N 4.H, PaC
5. Crly
[JEE (Advanced) 11 2014)
1) The product X is:
Hy
(=}
H
H

CH,0
@ S \_H

@ ,O/_H
CHCHy

12 The correct statement with respect to product ¥ is :
(a) nﬁm:pmwTolmunmb-wum

) ltpmupommhnnwmduawhl
isomer of

<) hgxm:pd.wwdo(umu-d-cmund
isomer of

(d) llglmupmumwdo‘umm-dunm\al
isommer of X.

Numevical Chemistry
Comprehension 21 1 In the following reaction

PeBas, ) BH,
Cytls Hy Cylly 1) 105, SeOHL B0 X

;0
HgS04, H2504
) EMghe, 1O
GO ¥

|JEE (Advanced) 11 2015

. O/\cm

{1] Compound Xis :
o Oicm
OH
© O/\/

12) mnjoucwomdrb'

o

Comprehension 22 : Treatment of compound O w73
.fH‘pveP which on heating with ammscasa
save Q. The compound O ca trestment with
Bry/NaOH prodaced R. On strong heating, O gave §,
which on  further teaument with  ethyl (./
2-breemopeupazcate in the presencs of KOH followed
by acidification, gave a compound T
|JEE (Advanced) 11 2016]
i1 Theeompoundnis:

0

.
""I

0
o 0
NBr

©) NHBr (1

0

|12] The compound T"is =

(a) glycine (b) alanime
(<} valine (d) senine



Stucture and Reactions Based Problems

Comprebension 23 :  The reaction of compousd P with
CH;Mghr (excess) in (C;H, ), 0 followed by addition of H,0
gives . The compound @ on treatment with H,S0, &t 0°C
gives R The reaction of & with CH,COC! in the presence of
anhydrous AICl, in CH,Cl; followed by trestment with H,0
produces comsound 5. [Et in compound P is ethyl group).

O —o—r—s

' 4
HEE (Advanced) [12017]
[1] The resctsons, Qw0 Rand R1o §, are ©
{2) Debydration snd Friedel-Crafts acylstion
(b) Frieded-Crafts  alkylation, debydration and
Friedel-Crafts acylation :
mmmurmnym
(d) Friedel-Crafts alkylation and Friedel Crafts acylation




Illmul

Pond Sevm

M @ Se—c& SC + 0 Hemmolytic

™
B ) DOm0 7= S0 ¢ ‘t\(-\c = \c-c
31 (¢) Rewnance and +7 effect in G, C'(CN, )3
4] (5) HNOy» W80, — NO+ HSO; + ll,O
e Aot

151 (€) This is againg the characieristicn of S, 2
CH,

161 {8} The simpicxs alkcane with chirality s c,n.-cl'u
|

C\"’
171 «d) Tt can mMmpclmpnmcu&m

OH
0 1) O’ v O’o
eral foem

FeClifag) gives +ve tost with eaol fonss NHLON gives 4ve
test with keto form, Bry water thows docolortsaion Suo o

OmC,
an Oro = Qs
heto foen ol form

Cﬂ,-—-C—C!I:—C—Cl(, _—
Lenw Favn
on

CH) —C—CH=~C—C1,
v e

1
cn.cu,—u< = CH,Cli=N <

o bew -t e

Ll
3] (¢) CHy —C—CHy=CouCH, 7t

|
CHy =" C—Cll,

\Cll/

oA @""‘"‘-‘

151 €2) Enol form reacts with Na to form sodiom salt
OH

|
CH, OO0 CH; - COOCH, = CH, - C=CH- C0OOCH,
ONa

|
ey CHy—C=CHOOOCH,
N
181 () Ol,—C—CN;(NI-— Ol\—C—CN_- .
N
(4]
M ¥ ring chad tvetomerism,
Comprohension 3
1] (d) cix being usally wsore polar aad thus high hpe Ao
raeradont e symmctry W e packing, B hw
mpt Smethyl hexane is unﬂmM alkane.
11 ) An atvm in 2 molocude wbose amny ™o groups Wi
imerchangad prodeces sterovisoasers v callad saTaNeTe
ll\ o 000N
O
HOOC “n
131 €2) I8 has O=C 10 cone ehiral covere.

4] (2] CHy e CH— CHy — 1y, D

H,

o
CHy e CH— CHe L, L anl!

O
C\l;(*f“—-(‘h—-(’ﬂ: Jall
(R1N

11 () CH, - ComCH—CT - Uy 2 1y Uy
CHYt-OH Ot
Tt haw cox and awec than, The aibee fivar are stroctus]
kmerism by allocating e ¢t et 1,24 3o &
16] () €l CHy CN=Cll,  CILCH=C1L- UMy,

e

‘Hy

il
S o=y,
CHy




Structure and Reactions Based Problems
(d) Acetone ey 3

Comprohension 4

[1] (o) CEyCH—CH—CH, W00 - & N HCH

[ ———
+
CH _ cHCHC CeH,COOH
| == |
CHyCH CH,CHOH
HOOI+ H' == CY0H} == (1" + H;0
G-—-

CHy CH Il
d &; )\
e /°‘°< C—C\cm

2l &

CH CHy (CM 344C0K
“l (2 "/mc< + CHBy, 0% |

CH,CH CH,CH—O0
w1 +00, — |
CH,CH
CH,CH—OH
Nz 50y '
WO CHCH—OH
M2 batanthel
] (-)mmwu»mmmwm
reaction.
R o
1) (d) CHymCH; — + an:,_(lxt s CHyBr—CHBr
O, o B—CHC

Comprehension 5
1) {d) These are facts.
12} i€) Rest all will foem carbocation.

] mc&—f-—ﬂ-a, has ao.-fuou wait

responaible for sdoform resction

[4] (s) Both have H,C group sttached %o electron withdrawity
groups aad thus Hostom of > CH; become reactive and
such & H,C group is ealied reactive methylene gp.
SCH, +1; — Dl =5 SCOH), — S0=0

151 (b) 1-cycloethanol will give lodoform reaction.

T (ﬂﬁh-al-rlal,—';’—om,—al.m.cu,

Da-tonded
CHy==CHOOCT, —3 CHy=~CHOOONa + CHly
Comprehension &

1) (=) Rest all do noc bave a-H-atom
2} (¢} (CH; hC—

CH,
(cam, ).OO—f—C.H,
CH,

3] (a) CyHy give rise to -/ effect and thus nucloophilic sddition is
favoured.

Chy
4 (c} o ) C=0+ CH,COGH;

c‘n‘/o-o' CH, CHO0CH,;
Gy

T i
CHyCHyCH==0 + CH, CHyCHO;

CH,CH,CH=0 « Hy;
Gl:m,a{-m%
™ O—uc-m—ou 0—-00,0'0
&n - &3
0
.
-



900
171 (d) Res all show intenmolecsdar Cannlzrar reaction.

u—g—c\gioar »—g—c??-}-l—.
- SR
e

H-|C—0—0—t n—?icoo-
u
18] (d) It s Canmizzaro resction.
Comprehension 7
“CH,CO0H CHODOH

I
n no%cfa-ooon A fm

" C,c00H CH,CO0H
Avwmerw word
The widdie carbom is either a- or -
ACHOH HOOC ACH—0—CO
@ | L | L
COOH HOCHR CO—O0—CHR
lasde

CHOH- COOH
3 ) |
CHOH: COOH
D-, L-, DL~ o meso forms e solated.
4] (8) Rest all forms anhydrides.
151 (@) Malex | Pemaric
K., 1.2 02
e 623 438

I I \
HOOC—CH
Fumwrds wa

Comprehension 8
11] (b) Beazyl is mot fumstional gp.
CH,CeHy

12} ) Q;N~fu~coun-cn-ooocu, o=
CH000"

—4 CH, - CO-COOH + €O, + 1,0,
Pyt st

£
u,n-fu-oom-culooom,
CHyCOOH
CHyCyHy
131 (@) N,Nfucom-al-oooac. e,
CH, - COOH

Numerical Ghermistry

CHh it
u,n-fu-coou.m,-m-coon
CHyCOOH
[4] (8) CgHs: CHy — is more Mydrophobic
5] () Aspartic meid is 2-amino beman-dioic acid
Comprehension § .

1 Benzylic carbon; H-atom antached on carbos joined

directly to an scomatic ring.

Side chain st have 2 least one H or C (beaxylic carbea)

12] (a) y = for monocychc, s, &My, i

13 (a) b 4x checrons, [T has 6 clectroas, LIl has 2 electroes,
IV has 6t electrens, V has &x electrons bet delocalised over
yix carhoa mom ond nol over eanse fing. VI hax 6n
electroas and becalised over eatire cyclic system.

M1 (a) A postive chasge makes the last gp m-cirecting whereas 3
~ve charge makes 3 gp o sad p-directing In CCl,, follow
Hammick Mling worth rule.

5] (b) AICly+ CHCl— [AXCL ]+ CH

1] {0) Side chais in ~buty) Bemenc docs oot have benzylic

H-atom
Comprahansion 10
CHO
Presesce of —CHO andd
i «© o @ oo \m
OCH, CHOH
OHO
Tresence of —CHO grows and thes mdeces
__“‘;;g:t“' FOp Fiven poskive
OH
COCH,
M @ @ h”mlnhbh:::..
oH
Fresence of wd
" hkm-m‘hu.n«'(:.u
]
OH
15 %) O weld hydkulysin gives |, S-dipdreny beruens,
Pe=CH,



Structure and Reactions Based Problams

Comprehension 11
[1] () Hofrass Seomamide renction takes place with Bry + KOH.
[2] (d) Also read mechariss of reaction.
B ) —do—
Comprehension 12
(1] fc) The reagent used in the given Reimer- Tiemass reaction is
2y NaOH + CHCL,.
131 (¢) The clecorophile in the given reaction is 1CCI; generated
from CHCL, by ag. NeOH.
CHCy + OH == CCl, + H,0
cc')=:wl‘0

13 ®
H CHCIy
= iICCly == e
CH, o
(esersemtioe)

Comprehension 13
111 (b) A testiary aicobsl (H) which can undergo acid comlysed
dehydranion will be formed when the ketome PHCOCH,
reacts with FHCH MgBr. The reaction is
P G + PHCH; Mg — "\c<°“"'
ne’ v He” NCHyP

(2] (2) The acid catalysed dehydration reaction &
’h - Ph
\es L N
HC”  NCH,PA

-Hs0 “’c/ 2
U

Ph
5] () >C-OIPh o,
HyC

zrncm—;‘“;f—. PRCHOH + PROOCT K
mwxwmw

Ph [
N =K
e /C-O"H;CF-i b —;'—;’
™
ek
CueCH—C0-=Ph
e

001
Comprshension 14
" @ u,c—ai,—o-c—m,-aco%
-
u,o—cu,-c-‘-nc—cu,-cu,nr
1 Mg/

o
CH, —GI, -—hc—'f‘ﬁ —CH, —LO0H
1

14y
12} {(q) H,G—Cﬂ;-—(b:}—a;—ahﬂf“—-—.ﬂ
( 8

|2

A} (c)mmduwwyul.amm!iﬁh.nu
casses the formation cis isomer. Besides ths, —OOCT is

CHO.
redeoed 10 K
PABWS0, Mg_/-\_/
quraire

m/\/YO
0

Comprehension 15
n m
2] ()
B &

O == Q0
(H
CH, N
"
gar-Sgg-it
T H
CH, :-H;O
((e] g ;
‘ I I
@0, O;;z’w o6

() 210 1
CHy CHy H;Cl-l,
L4
| ﬂ ! E:_: .J
CHy CH, 2 \CH
5)
Comprehension 16

(LU
7l o



Numerical Chemistry

L]
™ @ - ﬂ—m-g"mﬂ. (Effervescences
(!.—(i]l—t-.o? ﬁoal,—;tuum e due 0o presence of COOH g )
- - by

™
matams (VR

| e
n-:<: e
™ AN
'y . ) ==
HC—CCH—0H BC—~CCH0H
|| = e "
il.\)o nc<‘:w Comprehension 19
0
” CHO, & a dicarboxylic acid sod thos i sey b
“-_"m s HOOC—CH = CH—CO0H
2 ™ The two isomers are
Explanation :
HyC RC ‘l’. COOH
PP HOOC
:ﬁ%—s’-m S, x—)c—c-m, Maleke ncid Pk ald
0 s
o goee (ooon Zan, Mo
BC=C—C— O ———t COOH H——OH
on COOH
e L WO . P ptuly Bacthis w &
%; C_é' a2, %—):—Q—G, Lmhnm:n::)
P COOH COOH
: o5 e B;C\é_aé: . )/M‘M H—t~—OH HO—+—N
' = %, : " C: HO~4—H H——0H
B C oo Co0e
>C—CA .?.o " w
i N\ —.f (optically active coepoends
but racensc sixhure s
eptically actve)

HyC: »
ﬂ)-mo-(\(‘:‘m HOOC,  ,CO0H m%
N

Comprehanalon 18
" (=
21 ()
Explanation :
(CH,003,0
o~ CHy OO0N.

(Porkm comdraanos)



mwmmm 903

X wrd Y wre funstionsl sscmons of each other snd ¥ gives
lodofoem deal,
mn
@ Comprehanaion 21
1 (o)

lm O =@

" (4} H;0, HgBO0,. M50, CH,
121 () Kuchrov resctes
COOH COOH
:__0" H——OH 5 by Ho o T"‘-
i HO——H  H——OH
COOH n
COOH CO0H Comprehension 22
i ¢ o ik Ay il ) ) () a0 (2105
) optically sctive)  (optically stive)
B o) CC—%EI e,
Racemic mixhoe i opricelly oacsve ()
Comprehension 20
n (= é G
12l (@ —
N _/=_C‘ it C(c BryNaOH (INH’

'b—/a_\m'\-/—‘_\ l‘oo

H,C
My, Lindlers catyst @Nﬂ
8] 5

=" w s}
/—E—H—'/_- % ?‘l) i o

W%WL 5
\_/-<°"°—°"xf<







Structwre and Reactions Based Problems

huc\.m_qnuam below, o smiemesr S s0d an
explanation E is gives. Choose the cormeot seswers from e
codes (a). (b). (c) aad (d) gives for vach question.

(s) S is correct but E is wreag.

(b) Sis wrong but E 5 comect.

Both S and E arx coerect and K is coerect explanation of 5.
Both S snd E are comect bat E & sot coerect explassition of

{€)
«

L

%

10.

12

13

14,

S
S:

E:

s
E:

S:
E:

§:
E:
S:

E:

E:

Solubility of malcchol in water decreases with
increeses in molar mess.
mmmammm
The yield in organic resctions are 100%.

The organic reactions take place slong with sde
reaction,

Ethane i much less resctive than cthene.

Bond angles in ethane are bess than thase in ethene.
2, J-dimethy| but-2-mme decelourize Bry waner.

2, 3- ditnethyl but-2-ese i an unsaturated compound
CQ"QM“M‘R&}W“.

All the six carbon stoms have delocalized m-¢lectrons
CeHeCl vn toating with NeOH does not show
replacesnent of Cl arces by OH,

The rescoance i chlorobenzens subilizes B¢
maolecule.

Nitroberzoic acid is more acadic than benzoic acid
Presence of elecoon repelling group decreases the
acidic characier in molecule.
pdimethoxybenzens & polar.

The differest onentanions of methoxy group in ring
resulty in 4o produce dipole

! H woms of ethyne are acidic m nature
+ The sphybridization of carboa atoms makes C atoms

more slectronegative.

¢ Acetate ion is more basic $han foemate won
: The +/E medyyl group in acetste lon meensifies

electron deagity on oxygen oo

CaHglis more reactive than Cy HsCL

1 being less electronegative than C1,

I-butene on reaction with HBr in the presence of per
oxide prodeces | -teomobutane.

I imvolves e formaticn of primary radical.

! Phenol is more resctive than benzene towards

electrophilic sebesitution reaction

In the case of phenol, the intermediale carbocation »
more resonance stabidised.

Ethyl acetoacetate gives reddish violet calour with
Fe(l) (ag).

15

16

17.

18

19,

20.

1.

.

18,

27,

E:
§:
K:
5:

E:
S

E : The two oxdanes are formed due to

S:
E:

Fiby! acetcacetate shows keto-enol isomerise
Acetate ion is more basic than methaxide ioe.
Acetste ion is resonance siabilised

The unpuired electron of CHy free radical occupees
prurbatal

Q{,ma’xhﬂ!ﬁdﬂm

Acetic scid does not undergo haloform resction.
Acatic scid has so a-hydrogen.

Benzo nitrile & prepared by the reaction of
chlorobenzens with pocassium cysnide.

Cyanide (ON” )i a stroag nucleophile

Addition of Bry to 1-butene gives two optical isomens.

: The peoduct contains one asymmetric carbon stom.

CH; COCH; COOC; He will give iodoform sest

. hmimai,—ﬁ—mlhhdlowboom

, wall show tautomenises
O 0
1t contams a-hydrogen stom near keto group.

: Addition of By eo maleic acid gives d and / somess of

product.
The addwion of Bry oo maleic acid follow ang
addition.

Benzaldehyds forms mwo oximes on rescti y
NH; OH .

isomerism arised in prodsct.

Aniline does noc underpo Friedel-Craft's reaction.
—m;vd“bn&bmm;ﬂﬂhlﬁ)
0 give scid-base reaction,

Canzizzany " reaction s & dispropeetionation reaction,
Oncmdemkohldehyociswmum,,(

.Mlsuymmpuiuhn-ﬂm‘ e not

enzymes.,

Earymes e biocawmlyst angd possesy
configuration having active sites !
Borxzole is less reactive than benzens.

stable

: Bomb«mkndbnuuhwmeme(m

zm'.)mwmkmmm

Mgnmlo;"H; inmof:ldynonm-z
2 x : .

)-dm- y mmmkmul.%l

udkmhmh-aeununn'cuim:u



i 8

L

3.

41

4z,

E:
$:
E:
S:

E:
s.
$

E:
S:
:

E:
§:
E:
S:

HCHO has 3p° -hybridised carbon asd the following

geometry : i
\ |ﬁ}’g-on.

The bond amgles are changed due to multple
bond<boad pair repulsion.

Tertary butyl beazene on oxidation gives bemrosc
acd

A side chais contsming benzylic hydroges atom is
oxidized to ~~COOHgroup,

Ethancd is more viscoss than glycerol,

Both possess H-bonding.

The presence of Ag® jon enhances the salubility of
alkenes in water,

Ag* co-ordinates with the alkene by pd x bondisg
giving an ion sad thus solubdity increases,

¢ The central carbon-carboo bond in 1, 3-butadiene is

shorer than =butses,
Is butadiene the central bond hes p’-:p’ nanre
whereas in butans it s s0°5p”.

1 2, M.dchloropentene has four sterecasamers.

It contzins two chiral carben stoms,

Chlorine deactivates the CgHg riag for Sp reaction yer
i is o=, p-directing.

—M elfect is greater than —/ efTect in chlorobenzene.

: Sy 2 reactions ke place through transition state

forrmanon.

Prismary carbocation is more suble than secondary
carbocation.

Additice of bromine on frany-2-butene yiekls meso-2,
Sudibreenobutaze.

Bry shows elecmropiilic additico.

CH w= C—CH; — CH == CH; adds wp HBr to give
CH == C—CH; CHEr CH, while

CHi = C—CH==CH,; adds up HBr o give

CH; = CBrCH = CH;.

Aa salated dovble bond is more reactive than wiple
band bet in later case conjugme molecule is fomeed.
A mixture of HNOy and HpSOy is wsed for oe
nitratsom of benzene,

HyS0, works as an acid sed HNO; a5 x base 0
Cyclohexane floats over watey,
Cyclohexane sloays has beat like strocture.
Jodination of alkanc s carried cut is peesence of lodsc
acid

fodine & an oxidizing agent.

Rexction of tert. butyl chloride with Na gives
22,3 3aceramethyl butane.

Tert butyl chloride on Wartz reaction gives alkene.

S:

E:

E:
S:

E:
S
E:
S

E:
S:

E:
St

E:
S:

E:
S:

B:

5:
E:

S:
s

Numnerical Cherriztry
A smadl zmoast of ethnol Is added 10 CHOl3 borten.
It acts as negative caslyst for the oxidation of CHOY,
10 COCl,.
The jisomer of dichlorobrezenes has bigher mp on
o-end prisomer.
p-isomer iy symunerrical sod G shows mors claely
packed structere.
n-butyl chioride has bower b p. than n-bunyl broemde.
The bp. incresses wich incresse in molsr mam.
CHly gives 3 precipitate with AgNO; sckzicn o
heasing but CHCly not
C—1bond is quils weak as comgpered to C—Cl boad.
Aleohols cannot be dried by Ca(33.
CaCly forras solvated molecules with slcobole.
Methasol ks stronger acid thas wwer.
AR alcobols are strongey asid than wassr.

: Acd catalysed dehydraticn of r-botssol i fager dae

m-butzmel

The order of stability of carbocasion is 3" > 2° > 1%,
Acetone forms one oxzne whoess scswplencrs
forms two oximes.

In acetophesces v and ewn form of geesnesied
iscuners are possible,

The boiling point of nitro-alkanes is Bigher the e
comespoadng alkyl nigises.
Nizro-alkanes show strong dipole-dipole imeracSor.
Acylation of miline mereases e reactvity of CafHs

nng.

Acylation of aniline decrensss he slecuon desty =
CeHg ring.

Soiphanilic acid is Esoludle in water =d ergmic
sobvents.

Sulphanibe seid s tymeal dipotar st

Nigomethane and acmitromethens are pmmomers &
each other,

Migratico of H alom from a-C xom w elscerosegzmve
atom which is bonded with mu'tiple hond deveiops =3
phenomenon.

Alcchols grve only substitution prodoces wish HY aad
not elimination product.

X 15 a very weak base which canmot abmact pross
from alcobal.
Salicyldehyde is loss soluble in water than pSydroxy
benzaldehyde,

: The foemer shows mtermolacelar H-booding

Br
|
R — CH = CH s R CH— CH3C0Y,
The addition obey free radical addition oo alkeses =

presence of peronide.
2.3-dimcthyl but-2-ene 1 mare smble than busJens



swucture and Reactions Based Problems

6L

&7,

S:
E:

: Aryl
case

atoms wivereas but-2-coe possesics 6 a-hydrogen
.mud&ce‘a'fom-m(:’um

bypercoajaganon,

Hydroxy!l amine NH; OH gives positive Lassagne’'s
test for nitrogen.

The formation of NaCN during prepanion of sodivm
mﬂwnﬁﬁnwauhm
Rl more reactive than RC1 1owards Sy reaction.

: The rate of reaction for Sy | or § 2 mechanism is

RI>RCY,

Chiloral hydrate CCly CH{OH); Is 4 stable molecule.
An onganic compound having two —OH

carhon stom is unstable, e
Addition of KON solution 10 carboayl compounds
decroases the pH of solution.

KCN in agueous solution forms 4 basic solution dee 10
bydrolysis of ON”. The sscleophilic additice os
carbony! and brings in a decrease in H' ioas or ma
increase in OH™ boes.

i In stroogly acdic meSewm, snilme becomes less

reactive sowards electrophilic reages,
~=NH; group is c-and p-directing,

: Trans-2-chloro propene has higher dipole moment

than ciz-2-chloro propens.

: The rosaltast vecsor sum of all the wectors in

tranr-2<hioro propene 1 more than  ci-2-chloen
prupcne.
halides underge nuckophile sebstitution with

The carbon halopen boad s aryl halides bas partial
double boad charsctir

: Beaseme removes butier stain from a table clodh

Dutter has an affinity sowands benzene.
Prketo carboxylic acids kese CO; when heated 10 about
0K

: An enol is first formed by Joss of CO; , bat it readily

sulomerize to give more stable ketooe.
Sy 2 reactions of an aptically active aryl halsde with
an aquecs solution of KOH atways gives & alcobal

with opposite sign of rotation.

Sn2 reactions always proceed with imvensos of
configuration, »
4-Nirochlocobenzene  emdergoes  nucleophilic

substitution moee readily than chlorobenzene

71 $: Dimethyl suiphide is commonty used for the reduction

75

™.

E:

E:
2

: Prestnce of nito group at ortho or

3 The

of an azonide of compound,

1t reduces the azoaide glving waser soluble dimethy!
sulphonide and excess of it evaporates.

Ethyl alcohol rescts with HI 1o give eyl iodide but it
does wot react with HON.

HI being & strong acid end thus donate & proton 10 ethyl
alcobol and thus Bt OH} Is formed readily. OH}

being good lesving group and  thes  reaction
ExOH; +I = Etl+ Hy O oceuss. HON  being weak

acid does pot form CHy OHJ .

: Phemyl group is kmown to exert negative inductive

effect bt exch phenyl nmg in
(CeHy—CyHe) I8 more reactive than
towards S resction

In biphenyl one of the phenyl group acts as electron
dooar and the other electron scceplor,

Enol form of CH; - OO CH; -CO-CHy is less stable
thas enol foem of CHy OOCH 3.

bipbenyl
benzene

+ H-booding ln enol form of CHyOOCH; Is smronger

than that of enol form of CHy -COCH; COCH;.
A curboxylic acid oo treatment with ammoada gives
amide #1 room empersture.

: Caboxylic wids do oot ‘mda'o nucleophi e

substitucoss weder busic conditions.
Energy of resosance hybrid is equal to the average of
emergres of all canonical forms.

* Resosance hybrd can not be prosented by a single

straciure,

1 Pemt-2-ane sd pont.3-coe are position isomers.

Keto group is divalent group,

: Wmmhmmwhmk

mdhvccm;uwd 8 needectrem system but pot an
aroenalic

compound,
(Molhdcmnlubumlboldpud ring s
ot planas,

Resction involves multiple wdhnm
mmmdmum;:e

reaction :
: Ml-wurm“.

: 'NM“Bthmh._w’



8% 5:
E:
8. §:

3 m-and p- mitrophenol exist as associated liquid.

The @-H asom i cwrbonyl compounds is less acidic.
The andon formed after the loss of ol atom is
resonanco stabilized.

i Addition of bromine to trane-2-bulene yields mero-2,

3.dibramo butane.
Bromine addition % au alkenc is an clectrophilic
addition (IIT 2001)

I= stongly scidic solution sailine betomes more
reactive sowards slectrophilic reageses.
The amine group bemg completely protoaated in
seongly acidic soluion, the lose pair of electroas on
the nitrogen is o lomger aviilable for resomance.
(IIT 2006)
Glscose gives a reddish-bvown precipitste  with
Fehling's sobation,
Resction of glucose with Fehling's solution gives CuD
phydroxy beaenic acid has a Jower bolling paint thes
a <hydroxy benzaic acid.

E:
88, S:

x.

9. S:

Numarical Chamislyy
o-hydroxy benzoic acid has Intnumolecular hydroges

bondmg. (11T 2007)
Molegales that are not superingposable on their miror
images are chiml

AN chirsd molecudes have chimd contres, (1T 2007)

Aniline on renction with NaNO; / HClat 0°C fallowed
by coupling with P-naphthol gives a dark blue coloured
precipitate,

¢ The colour of the compound farmed i the reaction of

anilios with NaNQy / HClat 0°C followed by coupling
with fnsphthol is due 80 the exsended conjugntion.

{107 2008)
Bromobenaene upon resction with Bry / Fe gives
I -dsbrecnabenzene &3 the major product.

¢ In bromobenzese, the inductive effect of the beomo

m_immmmcm' cffect n
mmmd«wh (11T 2008)



Sructure and Reactions Based Probisms

1. () Thesohbilty of alecbols in water i dee to H-bonding. As

i
b

4

% 5
ou

®)
(O}

()

()

()
@

(e)

(=)
@

the molr mass of slochol increases, the increass in
kydrophobic nature of alkyl gp. resules i decrease In
solubahty.

mywamcwhmmwm
M-mmiwhaﬁm“whmd

w-bond
CH /Ol;

O doos not decelourise e
CH;/ \CH, Br; weter i i

does not ccutais odefinic H aom, Le.. all the olefinic H
Mows are substinated by —CHy gp. No dowbt it is an

Gty doos mot decolosrine Bry water becauss of
rewonence  siabilzation due o delocalisatien of
w-elecrons,
mmnm-mmdmum
Presence of electron stiresting gp (Sere —NO; ) give rise
10 an mcresse in acidic chasacter of benzok: acid

pammum
s polar molecule KO—@—O/C"’
becouse of differem

ofieststicns of methaxy groups.
Muw_hnm&cughuexm.
cg,-.-f':-o-oﬂ'h negative charge i inteseified

wd Ous basic chamcter is moee in CHCCO™ thas
HCOO™)

C3Hgl is more reactve than CaMsCl due 1o lower bord
energy of C—1boad than C==C bond,

Addition of HBr is alkens in presence of peruside tkes
place 1o free mdical mechanism (secondery free radical).
Preserce of o-and p-drecting group (excep! halogens)
activases ring for Sg resctions.

Thus, both the reasos and essertion are correct sad reascn
is an explanation for essertion.

e O

and ®us feclizato sttsck of electrophile

M (©)

15 (b)

16. (o)
17, ()

IR ()

9. (o)

20. (b)

. (o)

2 (o)

CHy —C—CH000C;Hs CHy— C== CHOOOC, My
|
oH
Ooeta ) (emel)
The esolio form gives charscieristic lest wich FeCly(ag. )
Gy—C—0 —a—C=0
‘ o

CHy 0, No resosamce.

Also CHyOH is Jess acidic than CH;COOH ; thus
CHyCOO™ it Jess baxic than CHyO™. Stronger is acid,
woaker is conjugale base
Explasation is comect reascn for statesnant.
Comn&hviqdi,—ﬁ—unddw‘Caﬂ

o

thow  Beicform  resction, O'l,—(i—OI( b
Jar-trydrogen o but net shove srocture

No dowst ON™ s stronger nucleophile s €17, ba
chiceine atces in chiceobenzene i fiemly sttached %0 ring
dee 1) resOBRnce,

CHYCHICH = CHy ~—d cu,cu,(:.ncn,&
Br

© is asymmetric carbon and thus eptical isomerism.
CH;—(".—CW:H, doex not give wodofcem o
4]

mual,—(;—-nhhdm-—h-n

halogen reacts ot acidic H wtom in place of CHy undt of
CHy—C~—

1
o
1

cn,co-cu,oooc,n,—".'f:'-. Cll;mt':u-cooc.n,




. (c)

b

(c)

(€)
®)

(b)
()
(b)
(v}

(<)
()
(c)
(c)
(2)

FEERr ug

FRrug

“

- {4

(c}
(e}
(s

(c}

(b)
()
()
(c)
(e)
(«)
(1)

g2

-
=
y

{¢)
()
5L (¢)
52, (b)

B pARBEEE

C‘“S\ Ha N ('J(,\
Come O— CmN
n’ W
on
(e}
OH
CgHy ]
i
(ARt arm)

Aniline & Lowis base and thus cossumes AICTy which
Gerefore cannct  provide clectropdile 1o develop
Friedel-Craflt's reaction.
In Cannlazaro's reaction,

AHCHO 25 C31,000M + C4HCHOH
Explanation (s cormect reasoa foc stalement
Explanation is comect and ssgpest thart bocazole is moee
reschive.

Explanation is correct and thus assertion is wrong.
Explanation is correct reason foe stalesons

Tertiary butyl benzene bas mo beazylic hydrogen atoas,
Glyeceral is meoee viscous than efhanel due %o mor
extensive Ho-boading.
Explanation is correct resson for stalement,
Explanasion & coreect reason for salement,
Explanatioa is cormect reason for staement,
Explanation is correct roason for slascment,

Su 1 reaction makes place with carbocatice formation
whereas Sy 2 reactioas procesd with transient state.
Primary carbocation is less stable Sun secoandary
carbocaton.

Addtion of Bry on rrans-2butene gives meso-2,
3-dibromobatane following auni-addtion, which is
bowever electrophilic ons.
Explanation is correct yeason for statement,
2!!;80.4%—0.’00}02”5024»"30’
Cyclohexane is higher than water &ad has boat as well as
chair structures.
Explanation s correct reason for statemvent.

(CHy 3 CBE 3 (CHy ,C= CHy
Explanation is coerect reason f0r statement.
Explanation is coerect resson for statement.
Explanation Is correct reason for statement.
Explananoa is correct reason for statement,
Explanaticn is comest reason for stalemment.

CHyOH is stronger scid thas water and sest all alcokols
are weaker acids.
Explaration is corect reason for statement.
Explanation s carrect reason for statement.
Explasation &s camect reasom for statement.

==~ NHCOCH) has leaser octivating natece than ~—~NH;
muup

S5 (<)
§4 ()
55 (o)
56. (a)
ST (©)
8 (@

59. (®)

“. (0

§1. (D

64 (c)

@ (@
&7 (‘)

64, (b)
69. (d)

Numerical Chemisiy
Esplanation is conect reason foe statemens.
Explanalion is comect repson for stalcment
Explasation Is comreel reason fue salcmeat.
Salicyldehyde shows intramolecalar H-bonding.
Explasation is correct reason for stalement.

The phcnomm of displocemont of elovirvas by
corgsgntive mechamism »mlvm; a md xeclestion Iy
called hyperconjugation, Tt is srised when alkyl groups
haviag atleast one H atom ca the a-corbon soen attached
10 an unsaturaled carbom atem are nble to rebease ehectrons
doe to delocalisstion of @ and £ bond It is meep
pronossced If @l atom see esore In number. Thes,
Mddkmhobmeqﬂudhu-orm
<onjugation
Organic  sompeunds (NHZOH is inceganic) de,
carrpound of carbon also kavisg sitroges on fusioa forms
N2CN which gives violet colour during Lassaigne’s fest
The mie of resction for  alkyl halide s
RI> RBr> BCl> RF whether it obeys Syl o 542
mechanism dus 1o steric hindrance of alkyl group.
Chloml hydsee &5 stable inspite of two OH gps co ome
corbon mom doe to H-bonding

a\--.u-—o

KCN + HiO0 5= KOH + HON; the HCN formed aow

shows nuclecphilic addition ce carboayl compousds asd

Dus 10 have Rydrolyss consteer, the hydrolysis tekes

place more in focwssd drection and ths | OH™ ) inceeases

or [H" ] decreases, thus pH of solstion increases.

In presence of acid —NHa gp. forms NI, (e,

anilium ion and hows m-directing nature. Thas, riag is |
desctivaied for Sp reactions,

CH)-*-lC-'-H Cl-l,-o—flz—-n

Cl+C—H H—C—+0O
o frav
wbmaiie) (Addnce;

In syl halides the halo atoms decrease the electron
deasity on benzene ring, Bt due to mesomenc eflect £
donaics the clectrom pair (o the benzene ring, therefort
C—ClIbond gets partial double bond charasser.

Boeh are correct. Benzeze being noa polar dissolves otls
which are weak polar.

Both correet. In this reaction ketones are directly foemed.

o

I

CHy—CHy—CoeCHy  COOH —5 CH;C&COCH)d
Halogen stom of aryl halids cannot be reploced by —OH
due to pastial deuble tond characier of C—Clbond.
As compered 10 chlorubenzene, the intermediate carbos
ion resulting from d-nitrochlorobenzone is stabilized ¥
—R elfest of the —NOy gp.



Stuctwe and Reactions Based Prodlerms
M. {c) Roth sternent and reason
o : ace coarect, and siaioment is an
T (o) Itisfact
R
>¢_&c<"¢ Oy —s \c/o\c<‘ NS
® r'd I
00
R
00+ (CHy S = Oe—o!
R
TL (c) Explanation is comecs sesicn for siatement,
T3. () Teoth phenyl gps in Sipbenyl are of mame natue.
T4 (2) Hbondng in cach forms peovides stability.
TS (b} RCOOH + NHy — RCOONH, —ot , ROONH,
76. (b) Cancoical forms do mot bove real exitence sad thes
energy can not be obtamed.
T7. (b) Pect-2.008 and pent-3-0o¢ are metamer.
TR (¢) Explasation is cocrect reason for atement.
™ (¢) —do—
0 (o) ~do
$L (2) The reaction follows § 3 mecharsem.

0.
L )
LG

8. ()
86 (a)
8. ()

BE. ()
8. ()
. ()

M
o-nitrophened shows itramolecalar H-5onding - and p-
isomers show (ntecmolocular H-boodag,
Maore is the stshility of anion formed afber foss of o-H
wioon by ketones, meee is acidic nasere of -H atom.

It is an ant addtion of Hey o alkene.
e
B H—C—FBr

—_— e
addrice
-r u_f_.’

CHy 3
Ry 8 N
Il — bl

H 3
o mame

oo L, I divossbutae
CHgNHy + H' — CJHNHT
Cuz0 is formed.
phydroxy benzole acid b higher bipt Ban onho
benrolc acid. A
2, S-pentadiene has no chird carben bt chiral molecule
Red dys is formed.
B P ; e, M



Numarical Chemissr,

912
= —- <=1
)
s MATCHING TYPE PROBLEMS s
Type! Only One Match Possible NH, ! : vz
L 'u,g.,‘ List.B (B) H (q) Gives penitive Fol4 1
(a) Nitrobemeene 0 bydseobeazene 1. Sa'HCI
(¥) Nigobenzene 10 azonyberzens 2 CH;OH/CH; ONa Nt 2
{c) Nitrobenzene to aniline 3. Zo/NH,Cl () »o—@—NH-Cl () Gives whas pox wig
(d) Nitrobenzene to phenyl hydroxyl 4 Zo/KOH AZNO;3
amige
2 List-A List-B s
(a) Heating glycerol with cone. 1. Glyonal s one of the peoducts (D) ON NH NH3Br (5) Reocts with aldebyie
H; 804 3 form  comepoadng
() Hydrogenation of carbon 2. 2-hydroxy edbanaic acld NO, bryErazons decivan:
{¢) Action of glyoxal with 3. Symihetic petrod
Ao . 7, Maich the compoundsions i Colums | wit &er
(d) Reductive czonolyssof 4. Acsolein properties/reacsions in Column IL (IIT 2047)
3 em,: A ListB (2607 SH—
: ist- t- . C":; =
(A) Cclluless (p) Nauwal pokymer B O opbemydracioe
(B) Nyln 6,6 (q) Systhetic polymer = s dyer s z
(C) Prossin (r) Amide linkage (8} CH;C == (CH (q) gives precipitze with AgNO;
(D) Secrase (») Glscaside Iinkage ) on- (r) s a oucleophile
4 Acid K, @T200%)  m) - (s) i mvolved in cy=nobydria formarics
(A) Benzoic acid () Gaxto™ &£ Colume Columa-I1 (T 2009)
Br
(B) o;u{}—coou @ 30.6x10™ (Ij (p) Nucleophilic aubstinsion
OH
(© G—O—morl 0 102x107* ®) O/\ (q) Elimination

(D) u,co—@—coou (s) 33107

(B) HyC O0H M 42x10°*
5 X ¥
(A) Williamson's synthesis (p) trerradcohol
(B) Neutral FeCly test (q) Ether
(C) Lucss test {r) Phesol
TYPEN More Than One Match Are Possiblo
6, Column.] Column-11
(11T 2006)
() BN—NiG gk i

prussion blue colowr with
FeSOy

0
Q: (1) Nucleophitic additon
H
Br
(D) (I (s) Estenification with acetic anhvdnde
NO,
(1) Dehydrogenation
9. Column-1 Caluma-11 (11T 2009
(A) CH3CH,CH,CN (p) Redaction with P-CH;
(B) CH;CH;OCOCH, (q) Reduction with SaC1;
HQU
(C) CHy—CHm= CH—CH30H (1) Developenent of foed sl
o treatment with chivec
form and aloadalic KOH
(D) CHyCHyCH; CHy NN, (3) Redustion with dascdund
~alunviminm hydnde
(DIBAL-H)
(1) Alkaline hydrobysis



Struciure and Reactions Based Problems
Column-II urann

(A) O—-Nzu' O—m (p) Racemio mixare
~ene
O o

) up-EE’oqlﬂl (Q) Addision reaction

) M{%"—‘ (r) Substinmon ssactin
) o<,
CH,

12 Mach the chemecsl comversions in Lt 1 with e
iate reagents i List [I and select the comect answey

using the code given below the hsts :
L

List |
®» 7 — > (1) () HeOA)s ; (i) NaBHL

(@ 2—ONs — —OBt (2)NaOEx
oH
w (@ — O oss
) O, s ch (4) () BHy; () Hy O3 /NaOH

|JEE (Advanced) 11 2013)
Codes:
P Q R ¥
(a) 2 3 1 4
3 2 1 4
32 3 4
(4 3 2 4 1
13. Differest possible thermal decomposition pathways for
peroxyestery are shown below. Masch cach patrway from
List[ with an sppeopriate stracture from Liss-11 sed scloct
the cocrect answer wing the code given below the lisss,

,c.,+1°k"k'0’

i E TR+ RO — B o X
R i + carboayl compound T
(Peroayesier) —L-ROO{*R’O'WRNF

2 °n:oqylm1
.’ . N
= RCOy Om-‘k’ RO

List- 1 List-nl

P. Pathway P L lo/‘\o‘
CaH,CHy 9

Q. Pattway 2 /Lo/‘\“
Cly

R Pathway R

L]
l &
et g
CHCN,



914

S. Pathway S 4

P,

Q.

R No, 3.

S,

c,.u,/ko/ cu,

|JEE {(Advanced) 11 2014]
Codes:
P Q
@) | 3
(b) 2 4
(c) 4 I
(d) 2 2

Ny
S — b A

14, Masch thve four starting macerials (P, Q. R, S) given in List-l

with the correspanding reactiom schemes (L, 1L, 111, IV)
provided in List-11 and select the correct answer using &e
code given below the Jists.

List-1
B—=0 L

List-I1
Scblme 1

08 KM, HO-, bent
" mIM + H30 () SOCYy

[iv] KWy

Scheme 11
0 ST (10 N

o () owwe B350, (7) HNOy
(v) &1 31,50, Vat (v 1O~

CiHN, 0y

(‘)H 2,

>

=+ CgHgN Oy

Scheme [11

$imd bk o, T K
&llfm. NGy, HS0, Hew

owu,sm,mxm,. 30, CansNOy

O

NO, 4. Scheme IV

- ’:&2 .50y

14) coee. o

(W) A 1,50, Hew C.H,m.
CH,

Structure and Reactions Based Problems

Numerical Chemistry
WEE (Advanced) 112014

Codes:
P
(») ¥
(b) 2
(e) 3
(d) 4
Q. 15, 16 and 17 by appropriately masching the information
given in the theee columes of the following table.
Columes |, 2 and } contains starting materials, resction
conditions, and type of reactions, respectively,

— -
WO BN o
N-—Nura

Column-1 Column-2 Colemna-3
{[) Toluene (1} NaOH/Bry {F) Condensation
(1) Acciophenone  Kin) Bry/ky () Carboxylation
JIII) Benzaldebyde  Jisi) (CH3C0); OF  (R) Substination
CH;CO0K
([V) Phenol {iv) NaOH/ICO, (S) Haloform

15,

16,

17.

Fortusymhsno(hmmmmd.tbeoukymﬂw
combisation is -

(a) (I (iv) (R) (B) (V) (i (P)
ey (N {v)(Q) (d) (I ) (S5)
The caly comect combinatbon im which the reacten
fma]-uh through radical mechanism i -
a) (N Gy (R) () (1) (i) (R
() (1) (ko) (P) d) (TV) (i)) (Q))

The anly comrect combination that gives two differet

carbaxylic acids is :
(a) (V) tiig) (Q) (b} (LI (i) ()
(@) (D (S)

(e) (I (iv) (R)

Illm".

-4 b 2. c-l. -

A-px B-g C-qny D-gr
A-pgt B-pag C-rx D-p
. A=p, gt B-aty C-p D-r

CE R

18
11

12,
13
14.
15
16
17

A-tat B-ty C-pg D-r
A-nat B-ps Cony D-gqr
@r-2,Q-3R-1,5-4
WP-1,Q-3 R-4,85-2
©P-3, Q-4 R-2,5-1

d) (19}, G, {S)

(a) (), (ui), (R)

(b) (1), {iis), ()
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