H Z/Pt Ni, Pd 22t couple FXOH
o Zn/Ac. OH, 7o o O at
Raney Ni/250°c
Sabatier Sanderens Reduction R a2
Transf
Hydrogertion CHACH, HZN—NHZ/HZOZ e
G—L—G-L,
H @ /Pd—C/A R—CH—CH, 1) Na/ELO -
@ K G‘Q—G—L—G—L — R—X R 70
(Frankland reaction)
—O =G BH/HC C- OH/Hp ,
- L E HO—OH—O1
(R" 1°, 2° aydic) R,CulLi (Corey house synthesis)
7
HI/Red P. H—C—CH,
7
H/Red P. o a
(e} c—
Il ZnHg/HA (Qemmenson Reduction) ﬁ
O_Isoc R NHL.NH,/EtO Na'(walf kisner reduction) H,/Red P, at
H,C- S-ong NaOHH+CaO/A HO—C—
ONE Kolbes electrdysis A
P%C_ﬁ:_ —4AI(OH)
(e}
- s0q, %,
- - AHL—OL—X[E>Q,>Br>L
a1—a1—A[5.0: 3.8:1]
(3219 H—OH—SOH« H,SO, + SO, ivrz - oosn
ALNO, + AL—aL-NG, M L
H,SO,/400

Cr,0,/Al,0
Aromatization : C ; 0?) S @ C\ Cr,04/ALO; @CH
°C
500°C

Isomerization :

Anh AICI, Anh AICI
Anh AlCI, CH,(CH,),CH, ———= CH,(CH,) CH;— "> M
AN _>HC1 , HCl ) HCI
(Triptane) (2,2,3-trimethyl butane) Isooctane
Combustion : Pyrolysis:
3n+1
CH, ,+ n2+ 0,——nCO, +(n+1)H,0 2CH, —CH, — CH, ——>CH, — CH=CH, + CH, —CH, + CH, +H,
CH, + 20, - CO, + 2H,0 CH, — CH, — CH, — CH, —2—>CH, — CH, — CH = CH,
CHB—CH3+%O2—>2COZ+3HZO e SN
Insertion: CHN/A 0, Cutube
_—
GH—aL—H Gi—C—On H—O—G1—H Gi—éJH

O=CH, a5—-C—H
Ni/Steam > CO4H,
H—C=N «—X 23—
oxidation: Cll—l3 s I
H,C—C—H HBC—?—OH



Nutshell Preparation of

AL KENE

6:1 (trans to cis)
Y : OH/Conc. H,SO,/A
: OH/HPO,/A
: OH/ALO,/A
: OH/P,O; or Zn(,/A

- SR,/B /A
: lﬁRQ/A
o
: F/Base
: Pyrdlysis of ester

Y:G‘I/ThOZ/A

H,SO,/A or H,/Pd-BaSO, o
R-CH—CH, 4/A LmdlarCatalyst HCCGCOL,
OH FLPOy/ or Alken
Al O JA CIS ] e
X Na/Liq. NH,
R- Q_IZ_ d_lz Aki o Birch Reduction I_I3C_ GC Q_]S
X-Q, Br,))»>Satzeff Rule R C]—I_ ;t::j;er:)d
X X ides) 1 _
R- é_l_ CI]_IZ Zn dust nH?n) Wittig Reaction O= ((:) R H
X s R-&-0-O GHR
R~ Q_IZ Q_I For I—Ilgher Alkene @
o X HO, —— (H,;CH),NOH
R- IC_:I— C- C}{ Kolbe electrolysis I_IZC: o2 e
R— I(—:I_ C-OK®
@)
Himination Reaction
El, B2 & ElCB
B . 1
HC-O1—G1— G,
B | B
Y
l | l
HCOI==a1—al HC-GOL; 1=,
more substituted Least substituted alkene
alkene is major product is major product
Satzeffi Rule Hoffrman Rule
® I Br, 4, OTs, OBS : In presence of bulky base
in presence of base : When more bulky groups
_ — _ are presert around B(O
OH / MeO / EHO oy
(Alc. KOH) : When y; is NMe,/OH/ A




Nutshell reaction of Alkene

> a
a °C
G-aiEaH, « 2%
O-H
(']—]2—(}[—(}]2 .&
AN,
C—CH—CH, «—22—
Rea O/;Hz A
I ration 4SOy
200-300°C
(Gorrbustion) COH,0 <§72.
IBr 5+ o
I—Br
HC-H-GHy 1 «——
C|] 5+ &
HC-QH-Q Br «—2>—2
(l:l & 8+
A—Br
H,C—H-Hs Br
¢ a—N=0
H,C—H-OHy N= —
&~ O+
H-O0-a
HC-CH-Ga<«—
OH
X _
| X + H—X
HC- O CHy+—— HC-CH-CH* g 10 17
(Markownikoff Rule) T
O-H

Intermediate :carbocation H~/HO
(thus rearrangement occur's) I_l_;,c' O_I_ G_IS ¢

Rate EAR : R;C=CR, > R,C=CHR > RCH=CHR > R—CH=CH,> CH,~CH,
H-Br

H
_&‘—
HC- O—I at ———

Anti Markownikoff Rule
(Peroxide Effect)

H
O-H o pcat—ai,

! H N
C—CH— -« -+
H, o, (J@AC
HsOAC
H-O H

NeBH, | | MR

HSC— C]—I—CH2 ( )
KMnO, /H

O
H,C-C-OH1Q0HO 5]

Hg(OAQ),

K o
]—gC—C‘C—R——>]—|Sc- o+RCOH

NBS

HC- 0\4:/%— ot OH

Anti addition of Br, qa
cis — dl. dibromide
trans —meso dibromide

* Regioselectively : I
Markownikoff Rule (MR.) K

H OH

B,H,/THF
ch O,

5 @G al);B
H

H,0,/NaOH

H,0/ACOH H

— > HC-GH+GLH
£

HC-CH Q%D

D,0/ACOD

OsO,/NaHSO,
or dil. Alk. KMnO,

(Bayer's Reagent)

H- O C]—I Syn addition)
C- Q—]— cis — meso (diol)
I_g G_]z trans — dl (diol)
Q- H
HC- G-,
¥OH

(Anti addition)

O
0 O,/Ag/A / \ H+/H08
oo HC- GH-CH— 22
Epoxidation

@)

VS

0 e}
o, | . H3C—C]—I 012 —
- ch—o{—aﬂz 5

? ? H,0/Zn
HC-C-H+HCH <o
Q ? H,0,
H,C-C-H + H-C-OH
O-H
H,C-C-H + H,C-OH
H

LiAl

QO+H, | [
Coco),

+

B
Gy OEH,« > |

(=10} CEO
HC CH- G~ =2 HC Ga,

O¢C()I—I

HC-CH-CH,

OH,

(¢ 1)
(—ara)




Nutshell Preparation of Alkyne
Br

H-C=C-H(CH,,,)
I—IZ c—=c-a Alc. KOH o
H NaNH, R—C=C—H
or
Ha+6Ag L aH— | BT ECR

HO

e,

Hectric arc/1200°C
Berthelots process

2C+H,

Kolbe's electrolysis H—COOK

liq. Paraffin

Nutshell reaction of Alkyne

R-C-C-He B R-C=C-H = —— R-GEQL - eR-Gh-aH,
X H X
Markownikoff rule T Eso ~ RPOI=G1-R @
4
Br
l B 5 H—Br e s R GHEGH-R e
R_CHZ_Q_]B“WR—CH:Q—I . R—C=C~H| [ Birch reduxction =
0 e ity [
— dil. — = _—’R—C:Cl\b
R—C—CI—]S‘—“R_C_Q‘]S R—C_C Hl‘b " /dilH,S0, (for terminal Alkyne)
\/ Amm Cud | Amm AgNO, ~
_ —————> R—C=CAg (whiteppt)
Hg* R—C=CCu 3-8+ o
Red ppt. - > R—(=C ]
T o, R—C=QVgBr+R-H
R-C—C—H 75
R-C—O—H~+ H-C—OH H,0,
(]
Lowistd) CHE CHASY e
Il OH HOa
HC-C—CHO=" o C—GQe—a |
OXIDATION
Red ho
Alk. KMnO, OC 4t> (trimerisation)
> I—D—C—C—O—I
® AhyNiCN)
KR,/ oH- C O-H ﬁ,(x)z © (tetrarmerisation)
H-CGC-H
mnoi
S0, H-C-C-H
H-CGC-H
Alk. KMnO, O C
HCCcCod Mg HCGH-CGoHS Z
KMnOA,/HEB T 9 ol (n) qa
———"—> H,C-C-OH+H C-OH——>H,C-C-OH+C0, GuC/NHA
HoceH = re=coeH
o 1

H,C-C-C-H




Nutshell Preparation of ALKYL. HALIDE

HA+POQ+CHy- GH— A

1°—A> prolong heating  2° (R-O-H)— 5 mins;

White turbidity immediately (3° R-O-H)

HC- a5 A

HPO;#+CH-GH—a
HPO,+CHy~ iy Br
FLPO,+CHy~ CH—
Sod,
HO+SO+CH-OH— A 5
Br
I_ISC_G_IZ_IG_IZ P:&de
B
G- Q=
ol
G aE=a o
HC- G5 H

e}
AF
HC-GH Ao

Nal
—2— I_I3C_ G_]z_ a —_’fone I—IS)C— G—IZ—I (Finkelstein Reaction)
a
H,C-Q0Ag > H,C-Br+Q0, T +AgBr | (Hunsdiecker Reaction)

I—[L})C— Q—]z— F (Swart reaction)

Finkelstein Nal

Nudeophilic substitution)

Reaction THC- G-I+ AqKOH HC G OH
o - s Moist Ag,0
worer S oo B o
D S2 C-GH; REC
Corey house (¢ ,Culi I_ls G_lz
snbess  THCAECTE e — 15253 KONO |1 O-N=O
c (}c— c-c ©
HC- O %45— | AgON-O I—gC—G—IQ—N/;
HC- O SONa N5 o)
kgc—c}lz—s—&lz—a%.& HO-GHy N//
HC Oy N=C=S « 25N | aLaLoN Yo
D@Ago HC G- O-GHr OHy R—Br> 19
QA
C [
/ (CcHO—Q), N —— O L—CH—Br )— H,C-GOL—SH
HC-ah- ' Na
& &-HSC—CHQ—S—(HB
CQL‘ | Sees—HC O N, (19
C-ai< :> ALANH,
B e e THC G NGO, (2)
C/
O o2 e avun
Synmé;; ° T Ho | > Ef,NBr
Alc. KOH NAN=N=N — + —
o | NENNN - NEREN
Reat H-C=ONg-
e HC Oy Gy CH;—,’;& e ahee
o a H,C—C=CNat HC Ob-CGC-al,
-Fitti
Reacion 1 HC (HZ@ Ne/EL,O SO HC- G H
) AlCL (1°,2° not 3°R—X)
FG Alliation QCHZ_ at @ [NeBH, /EOH—>2° & 3° not 1°R—X |
My/ELO
CHMgBr « MP0
ZrnvCu couple / EtOH . _
Q R Zoail 1O Na/mOH, T BCT D
H,C- CHy NH-C- (H, « HC-C N |



Nutshell Preparation & Properties of

DI, TRI and Tetra Halides

Chloretone
He O RECe—0 /et Oron
Carbylamine Test Hy G N, Riemer Tiemann Reaction
Q,/hv
H,
CSZ 3A,/AId,

SA,

Fe/H,O
oo )",
CCIZF S @/ O-H

(Freon) KOH/A

ch-ga P%C‘C‘
I OH
C-C-H
s H-CCC-H
H-CGCH HC-CH=H-aH, o)
N o C-OH
HC-CH—— HC
' C-OH
O
Tere
HCEA,—— Oy A ——2»HCECH
PQ
G H,— HC=CH ? 5
o o KCN/EtOH CJ—IZCJ—I2 HO I‘]ZCC\C]—IA HZCC\
N N HzC\ OH THC, ¢




Comparison of S 1 and

5,2

Syl Sy2
A Kinetics 1% order 2" order
B Rate k[RX] K[RX][Nu: ]
C Stereochemistry Racemisation Inversion
D Substrate 3°> 2°1°> MeX MeX > 1°> 2°>3°
E Nucleophile Not important Needs Strong Nu
F Solvent Good ionizing Faster in aprotic
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible
Comparision of E1 and E2
El E2
A Kinetics 1% order 2" order
B Rate K[RX] K[RX][B: ]
C Stereochemistry No special geometry Anti-periplanar
D Substrate 3°> 2°%>>1° 3°>2°>1°
E Base Strength Not important Needs Strong bases
F Solvent Good ionizing Polarity not import
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible

Summary of S 1, S, 2, E1, and EZ reactions

RX Mechanism Nu:=/:B— Solvent Temp.
Better Nu:™
\ Sn2 HO:—, C,H.O:~ . Low
1 Polar aprotic
E2 Strong & bulky High
base (CH,),CO:~
SN2 HO:_C2H5OZ_ LOW
Polar aprotic
E2 (CH,),CO:~ High
2 o
(Sy1) (Solvent (Low)
Polar aprotic
(E1) (Solvent) (High)
Syl Solvent Protic Low
30
E1l Solvent Protic High




Nutshell Preparation of ALCOHOL

I
CH
M cosn dil. H,30, [
(CH,).C(CH,),—CH,«+—*— Me,C(CH,), Cde‘C7|CH7CHl
Cl)H 1 OH CH,
CH,
B,H,/THF Hg(OAc),/H,0 \
H.)C—CH—CH CH,—C— CH—CH,
(CHIC—CH—CH. *5 5,/NeoH NeBH, |
H OH CH, OH
0
9 0 7N\
HO" O MgBr g H
CH,—CH,—OH «—*— H,C-C-H —
H

CH,—CH,—CH,—OH
Reagent

(l)H
‘ » CH—CH~CH—CH.
CH,MgBr H0 s ®
N 0,/60°C
o /o 2CHOH
3° CH,C_CH, Q 0
! —C—0— I H,MgB I
OH CH, o CH;-C—O—Et CH;C*CH3ﬁ0—~g: CH;?—CHS
. ‘ CH,MgBr ! CH.
3 CH“*(‘:*CH“% CH,—C— H—C—OFt 0 CH,MgBr ’
CH, H,C—C—H 15— > HC—GH—CH,
A . OH
CH,—Br 2K, oy o
Moist + Ag,0
O Reduction
| | LiAlH, /H,0
H,C—C—H ~m, /eom— CH;— CH,— OH
OH
LiAIH, /H,0
H,C—C—CH, —esn,/s0n > H,C—CH—CH,
| | LiAlH
/Et,O
H,C—C—Cl —~—— CH,~CH,-OH
I o
H,C—CH;-C—0—C,H, —wa/ron H,C—CH;—CH, + C,H,OH
O
LiAlH, /Et,O
H,C—CH, — no > CH,;~CH,-OH
/A ¢
H;C—CH-CH, =22 » H,C—CH—CHzH
0 By Fermentation

C,Hy,0,;, +H,0

sucrose

2(C4H,,0 ), +nH,0

starch

Invertase

—

CeH,,04 + CsH,,04

Glucose

Zymase

—ame=

Fructose

nC,,H,,0,,

2C,H,OH + CO,

zymase 1

2C.H,,0O,

Diastase

—E

Maltose

—

H,0




'"NUTSHELL REVIEW AND PREVIEW OF ALOOHOL. REACTIONS'
PQ, _
ot oo (TR v o
P CHMgBr — 4
HPOA+3H—CH—A < 3 2 SO > CHA+OH—CHOVeBr
| O
- B QH—C—OH | I
HPO+ 3 H—CH—OH Conc. HSO, G —CO0-Ca1—C
. %! O
HPO+3CH—CH, 1 2 \ a _(\5 o ﬁ)
2
HA+SO+H—CH~—Q < S, >0
HQ/znq, R H
SO+ L—G1L—A « SOO?/@ Lucas Reagent at LA
ﬁ G
I—‘I HBr 48% > Q1P
. NeBr +HSO, 3R 0 H-, Alkend
(3>Alkene) H—1— <
KI/HPO,
Q= e HS0, L O N,
170C ALO,
CH—CHHSO, +— 15 ALO,
100°C > OH,=CH,
HSO 620K 2 B
P 4
@1a).o 135C
Na HSO,/A/140°C
O—CH,CH, > —H—O—O1—CH,
G, CH—CH— (19
OH 18 OH |CH3
I I HG-G-OH
Reagent HC-OL-a-ad, HC-aL-atay <|Hs
1° Alcohd 2° Alcohal 3 Alcohol
PCC/CH,Cl,
PDC/CH,CI, o) 0.8
Jones Reagent IS [l
H,CrO4/Aq. H,C-CH;-CH-c—H HyC—CH;~C—CH;, No reaction
Acetone
.8
KCrO/H 0 9 9
I’Q\/B’IOAI/[_F/_O_I/A H3C_CH2_CH2_C_H HSC_C—OH+CH3_C_OH
i i i
Cu/500°C H,C-CH;CH;-C—H CH;—CH;—C—CH, H,C—C=—CH,
Al(OBut), ﬂ ICl)
Acetone H,C-CH;CH;—C—H H,C—CH;C—CH,
or cyclohexanone
Lucas Reagent Cloudiness appear within five min. Immediately
HCl/ZnCl, upon heating after 30 mins.
at normal temp. no. reaction
Victor Mayer's Test
CH, (I:H3
P/l, CH,-CH,-CH,-CH,-I H3C—CH2—&H-I H3C—(II—I
CH,
CH,
AgNO CH,-CH,-CH,-NO CH,),-NO
e el Ik It H,C—CHz—CH—NO, (CH),-NO,
HNO, H,C—CH;—C—NO, CH, No reaction
NaOH Il — CH—CH—
a o H{C—CHzCH—NO, |
Nitrolic acid N=Q0




Dihydric Alcohol

Methods of Preparation (Antifreeze Agent)

Alk. KMnO ‘
CH,=CH - NafO,  py—cn,
?  Bayer Reagent H,0 | |
Br  Br
120, H__ HO'
CH,=CH, Ag (200-300°CICH, cl}g/o @ NaHCO, 2CH,COOK

CH,00CCH, <———— CH;—Br
+NaOH | Acetic acid |
CH,COONa CH,OOCCH;  2KBr CHz—Br

Glycol acetate

Industrial methods

. Hoal fHZ_OH Ag. NaHCO,
2= 2 » _
CH—Cl A—NaCl +CO,)

Two 1, Alcohdlic group : one OH group always react completely before other group react

Disod dlycollate

0420—>0420

C] CI—I 0-12(]
> |CHZ—B' &» ‘CHZ—Br
a;-OH OB

_ -A
R
a1 a,

| < _200°c+?12_0
GHCH as-a

a-CH,

/N

QPP

(e} Gycoaldehyde

-,
G{)
oo © r

> HOHO+H—-G—H+HO
\ / e HO, or (OO [——
Q—IZQ—I
Gyocdlic acid (@]
o > GOCH KG.OH or RO OO+ FEOOH+HO
Qyoxalic acid QOOH orrric acid)

Oxalic acid




e ASTIED U CATION

Nutshell review and preview Ether & Epoxides

- H,50,/140°C a B
2CH;-OH S HC GO GG,
_ CHy—CH a
P N 3 (@
e T aa a
Dy Ae — Q- c—c—oc—oa
% ., aa a
I
2CH, o HC- G004 G, o
L=, ™ o, | HCALOAL oo, 40040
R-O-R _ 2/ 90, (41),050
HA H N
N TG0 9
dil.
ﬂ, 2C,H—OH
Hegd | (HEHBSHQ)
QH—CH + CH—CH—OH
Hi/A
T oces - GO+ GG
o)
o %F&C—C—O—Czlﬂgfgl—]sa
i ACO/znQ, O
aQ+HC-C- < QO/150°C
G +HC C-OCGH, i HC-G5C-O-Oy CH,
o)
F,C-C-O-O-H 120
CH—CHCH, = 297 - area,
O_ H Base catalysed Nu —addition reaction
GFaEa— _
Amda_%al edNuQ_Izddm eacti 3 ?Q OH
Catalys a Oonn Y on
o o /O\ — > O G—I—G—IZ——>G—[3 G—I—Q—IZ
H,C- CII—I— CI]_IZ<NT CH=— Q/—I—\ H, O:%O_I—Q_]Z [Nu—attact least substltuhon carbon] Nl
Nu S+ 54y +—H| oo Ol\/bBr OH
I\K)—attca]c_lk C* (more stable) B e Q—I—Q_IZ . O CH—(}IZ
I—I—O X R R
H
HC-CH- Q_If— HCed-aL NH, o
> — H
I H Q-G L= O O—I—(l}lz
I
H.C-CHCH, «—— - - N
Br CHON e cnon o
OH a -G, CH-CH-CH,
i L O CH—O
OH o LiAIH, Q dil. HQ o
H,C-CH-CH, Bo ~ O G-, —— OG-,
I HO'S |
1801 H H
OH X X O-H
H H |
RCOaL <56 s~ a5 g-ai,
o T oon
(L D’ H' !
gt i argl




Nutshell preview and review of Carbonyl Reaction

O A B O
]_,IC:N_NHZ +I—gCCN N, “pa 81052 HgC/ I—]3C/ a,
Silver mirror l (”) (AGNH), ]+OH_ H
Test &-‘Q_[S_C_G_IW H—C=N | /G_I Cll_]3
O HCC s HCCON
G_J & o A: CQuSO;, : B : Alk. sod.pot. tartarate [
S 200 - %
Benedlct solution: A : CuSO,, B: Alk. sod. citrate (CuQ) NaHSO, _ / OH White crystal
G—I > HgC—C Bisulphite
LiAIH,/Et,0 1|1\S(531\b® adduct
e
o LS - N o
HC-CH-CH CHZ._A"O“) RO H o R (HS
MP.V. Reduction G‘% " O_(:Q]_ls O_IS
Zn-Hg/HO or OH 0—13
C— — ; - 5 H —| CQHS
HC O Oy A=A Hepnm e o HC-CH o |/O_C2[—L
c—c—g_{‘” Ho 5T vermo OCZHS O-CH
HCCC-a <—HSC-C—C-O—IS‘B— | HC
O (1, OH OH Z] ) Z:|
Pinacolone
Pinacol
CH,
O ed ! HN-0oH  HC
[y (@10),nH0 O/EI\O Cone. H50, PH4.8105.2 CN-CH C_N_CH
nCH, DY Pacfomsideye & e (O H He
I_ISC \O ~ Q_]S A “NH
Paraacetaldehyde HzN—Q.HSQG N-N-Fh - HC
HC CH 0_0_1 ai, PH4.8t05.2 . H ) CGN-N—Ph
0—12 —C- — (038
Il Room O/ O O Conce. 1,80, O O
nCH (|H2 CH,_, w1 ni-C-n, HC )
/ PgC—CH—O—CH—CHS HC N-C-NH,
Matafomaldel"lyde Meteacetaldehyde HSC
or M. C=N-GJH; imine
Conc. H,SO, H
(CH),C=CH Reflix ® je!
y C H-NE,
jele Hy or " > Gy GH-N Eranins
(CH),C=CH Dy HQ BN B
Phorone < ————— No reaction
0 Q CH,
Reduction HC-C-0-cH,  FC-COOH |
9 LiAIH, /Bt Baver villiger oxidation /C[_\L ll\]Hz 9
C-OECH-C-H 2 C-COHCH CH—OH Nt NS HC-C-AH-C O
I_IS o NaBH,/HOH H?’ 0_12 )|\ /J\ lG—]S Diacetone amine
o LiAH, /Et,0 HC N Ny
HC-OFO+HCH ar s HC QA G-OH .
oH —>HSC-C—CHZ s HC-C=ar,
? NaBH,/EtOH I H,
@»CH—G{ CH CH=CH-CH,
Wittig Reaction
LiAH, /B0 o Ol
@‘HZC (}'2042(?1 (e CH+HH- C Ol\h (CHs— c_a\g)
NHNH,/HO, Il %0 (ON®) O O
(ncagagen Lse L TE L (BT



OH HO"
©-H HC E H
(@) R-O- OHe—=——
H,O*
(I)—I—I |(l)
R-C—R R—C—R
R HO*
7
H-C-R H-C-Okt
leq.
oM §
] HO* I H-C—OEt
R-GHR+— HC—R+—
R
o Il
R-C-R 4—1——
eq.
(I)—I—I O
R-C—R R—C-Oit
R excess, 30"
7
R-C-R <29
leq.
o-H P
R-C—R «2<¢
R excess/H,Of
Q H-C=N
R-C-H H,O"
R—C=N

2
R-O-H <—HBO*_

(Active H-containing comp)
ARIAVARD REAGENT as BASE

HZO"H | R H+ MgOHBr

| R=O-H R-H -+ MgORBr

_D-O0-D R-D + Mg(ODBr

—— R-H+[_ )M
L_HNHZ_> R_H'_WNI_E)&

|
H-N—R -
IR R HAMg R
R
|
H-N-R R—I—I+M;fNR2
- B
NR, No reaction
H—S— SH

H > R-H+My
Br
| R=CEC"H R-H4+R-C=CMoBRr

| HZNHEPh B PRINHIMGBr
m. R—I—I+PhOlV§Br

O

R,Pb < /AP,

A 4

leq
o O O
——>M R-H+ 3? MgBr
o O
R—C-NH,
T R-H+R—C-NrmgBr
o (@)
S on
OFEt ]
“ho  ROR
ﬂ) R
a—c-a @
1. R-C-Q
Q (@)
a—c-a _r-C-R
2eq.
atg o SN
Lo R-C-R

> R-Br
a—c=N R—c31\1+1v@:(1§r
a _Br
—N]_Izb R—N—IZ +1\/k3\0
- .ON
CN—CN R—Q\I +1\/b\
Ocda, Br




Nutshell preview and review of Carboxylic Acids

(@]
.
KCr O /]_@ _ H,O »e o
H,C-CH; OH KI\/ln(234;I—l@ NeOHH+QO 8K - C-OH H3,8 CcC-O-C-a
(@) \
O] QOH O—3—> -
HC-C-OH —2 H HOoOH a-c-a,
[AQNHY ", 2010 a o
TE ko @ HC OH560¢” ~HC-OH HC-C-aH,
HC-O505C
6 A I_]ZC OH QOOH I_IZC:
=N 4l HA I—Kj—a—l oo H- C—(]—I
Hy o \ HzC OH 110°C+H,O+ C
o & dil HQ, dil HNO, O FH,O/Ag,0 arc-a
Hy L NaOH/H* HC E-OH M oG At Eistert reaction
Q HH,O = O BrMg(H,
HC-C- OB 5 no4r o Special Method:
e o Q G O HC- G- C-OH
e oo Q o
H-O-C-C-OH—4+>H,C-C-OH ;H,C-C-OH—-4»H,C-COH
HsC‘C—N‘—| o O=-C-OH
OH Na,/NaOH mo_ NaOH
HC N2~ HCo-C-onN, «—— 22 | Moo, = HC-C-ON S5~ O,
Kolbes
Br. 1] Ag.O O electrolysis I_ISC_G_IS
HC Br+—2— HC-C-OAg o2 CaCO, I A
i o e C‘OO’Z RO Cay
L ! "
HCC P,O./A MnO/300°C O
HC- C//O e C4o = s = I_Is% C- al
O‘—‘ SN
I—IBC— é\\ HC- E* ou O APO, CZI_ISOH I_]SC C 0—(32]—]5 [Esterification]
(@] C=C=0O L H Pate i
Hy 073103010 CH,-OHSEOHSPY OFHSBUOH
PCl, —
I—le,C—&—O 5 H-C . >I—IBCCOI—I>E1 COI—I>PY—C(]—I>E.1 C-OH
SC :12
LiAIH,
H,C- O O0H 5]
HN.
H/P N . (Schirndt Reaction)
HC-GH, - fiso, ~ TEC N,
O
a a
. g o Nefie G, h42/P> HLC-CF So—2 . H3C—(|3—C—OH
- C-O-CH
LN, Fisll Volhard Zelinsky Readtion
e Reading Tdlen's Reagent : OH
Q@ i OG-0 1O Sy
H-C— O 2209, Agl+QO M +H,O ggzgz H.C-CGH-CGO
H OGHy
i 3 CH.OH
° ngm salution A1 O é]—I—C‘O
e OH-220 » G, +OO+HLO N, 1 cH
o red Amndt [ THC GO
LN _2HgA, Eistert
H C()j OH Hg,A,+C0,+2HA ction | N o -
———>H.C- C]—I - NH—
H- C— OH +2Hg,(1,—— CO,+2HO+ 2Hg Black pot.
It decolorizes KMnO,,/H+ o O
H,C—CH; C—OH PISC_%QO

2KMNO,+3H,S0, —>K,SO,+2MnSO, + 3H,0 + 50
o
H-C—OH + QO — [QO,+HO U5

HC- O C
(@]

2KMNO, Jr’3>I—IZS()4+51—1—(]3—()[—1—> K,SO, + 2MnSO, + 500, + 5H,O
o
Note : Formic acid does not react with NFLOH; secarbazide & phenyl / hydraze
Q o o
< aLC C-OH
QOOH—A—+ 11 C-o: (D A o: A [}O
COOH 2 1,(:—(]—[ 0_12_(\:\ C-0OH
(@] (@] O
o (@]
2 C o g
CC OH A C-OH & C
i (e (oo e O
é,(}m b C-OH <
O e} G OH
o




)
HC -0y PP orS0d,

PQ,
Dl

Q_
H,C-C-ONa

D oo
H,C-C-ONa

H¥C-a4 HN-(I(?-CHS @

C-CH C- O HC-QHEC=0+—— -
l_kmthstardReachm A0

HSC—CH;&—& GO

0
HC-CrC- N

+

NaN;

—

Qurtius Reaction H,C- &- N:K]:N
HC-N-CGO
HO N O

HsC—Nl-I;H—S@ HC-NCGO A
— Cd
HC Ph HC Ph JONG o gy o P00
U + 1l PHAS
N\ /NBackrmmRearrangenm
O O
Conc. Il Il
F50, H,C=NH-C-Ph + Ph-NH-C-CH,
LIAH, /B

jor LIOn,H/- 780 HC-C-H 55 eon|

Quinoline-S

O—0 >

MO —=O0OC TO

0

HC'S

Acetyl Chloride

Dl 0
“soa, GHO-C-H),

™ Ro-Cay,

PQ Q0 0
——  HCCOCa,
HO ?
H—.ygccqq__quz
4 (Schimdt reaction)
CZI—[B—’ C_C_O_
a T H CH
ONat i
—>% 2 HSC-C-OCZH5

ks "7 et c oc21454413c a-a

OH O_C G_]?, OH O

I
Al(]
—»

#6000 O=C- Q—]3 (At 120°0
Fries - Rearrangement

- 0
NI—IS _II_ Br -
-GN i HC N b T

Hoffrmann Bramoarride degradation

+
HC-N=C
KOHT(}IG3

HCNH,

Q 0O ™
(CH,),Cd
e HeCa A e CC vt s

Il

Q F,000 ?
HC-C-Ph —3H>P13C—C-O—@

(Bayer's Villiger oxidation)

PhCd

—

0

—

> 0=C-, ° mura HC-0,
3

-
N NH/EONT @
A

O

—

Red P/Q,

hy a- O‘IZCG (HV.2 : Reactions)



ACID anhydride

Q P,O H.C (g OH AIPO Q
1 AV ,C-C— A~ 4 _II_
H,C-C-OH . O=C=CH, g70s0xr HO-C-CH,
9 o Pyrolysis _9_
H,C-C-OH ne-tq  9exl0ask  1CTCCH,
@ HC—CH,
N H,C-C-0
0 le)
L Distill. |
o Hcca e
-~ 1
H,C-C-ONa —c i
OH
Q H,0 Q o
2H3C—C—OH‘H—+ 4>H3C—C—O‘@+ H,C-C-OH
(0] H 2NH
e C,H.O 3 n
oG+ HaC-C-0-C Hge——— ——————H,C-C-NH,
O
Il — @ // _C]ﬂ_,HCCNHCH
H,C-C-ONa +H,C-C_ C,HONE
O—C H<+—"—">——
——>
o H,C—H,C C I—I5
I H,C—CH;—O EtN
2H,C-C-0-C,Hy ———— No reaction
2nCl,
Et6 n NO—0-NO i
HgC—C—C—ﬁ—O C,Hy |2 — 2, 2H,C-C-O-NO,
20
LiAIH, /Et,0 5
PCl, Reduction HSC CH,-OH
2H,C-C-Cl +—— o
H'C© I
L —» Ph-CH=CH-C-OH
o) O=C-CH, ch—ﬁ—ONaa (Perkin reaction)
H,C-C-OH+ AlCl, o
Heating effect
. B-Hydroxy acid
o a-Hydroxy acid (I? ?H ﬁ 9
[l C
O—H . 07N CH;— CHCOH—>HCCCOH
O—{H Hof-C ” T
H.c— < e CH, 7T RO CH, 0
C—OH H[O c— (0] .
|| I Q-H I
O O Lacitide H,C— CH- CH;-C— OH—> CH CH—C—OH
—Ket id:
y & 8—Hydroxy acid o o B —Keto aci o
o [l Il A [l

C H,C—C—C—C—OH =5 —~H,C—C—CH,

o
B(C OHH—/A»<:| y-Lactone HOZ

[l NaOH |
O,N—C—C—0H —*"H,C—C—0OH
H, A
C NO,
< O 8-Lactone O/ A
HNO,
I N
Co 0 H-0 0
/ \ [l |

— @ [l
Ph—CH—CH—C—ONa—A> Ph—CH=CH-C—H == Phg,_CHZ_C_H




H,S0,

o
H,C-C-OrhCH,— QHy- OH

o)
H,C-C-OH+(H,— G- OH

o
1
HC-C- Oyl
- ¢} I
HCO-aL = HC-C-O-aH,
Bayer villiger oxidation o)

Nutshell preparation of Ester

? P
HC-C-O-H+(H)N, —> HC-C-O-CH,

CH.OH

O
¥ or CH—CH,—ONa+ HCecod

O
AlOE), I
Tischenko Reaction

Nutshell chemical properties of Ester

N

® H
HC-C-OH ~
?
H,C-C-NH, N,
(Irreversible) (u) e _ &
HC-CH;- OH+(H;—C-OMa :‘iga

O
HC- C-NH- CH, CHNH,

o}
H,C-C-NHNH, NN |

OH (@)

] CH,MgBr i CHMgBr
H,C-C-CH; o HC-C-OLY— |

cH

o M am
4
HCOL +HC O, +—go

Q PQ,
HC O A+HC A+

(@] (@] _
] Zn I EON®
GHO-C Qb5 HE-CO- G e—pg
(@)
Reformat sky reaction l IIC|—Ph Etél %I:_Ph Darzen
Q_[s G-ls reaction
+ o 0
o PZBr  Ph- Ic—gﬂ—c—ocsz
GHO-C-G-C-Ph H SB
H
-Br
HzolNqu l
(@]
@ oH /N
CHO-C-GL,-Gi-Ph Ph—CH-CH-C-OCH,
l A OH/MH,0
1 H+
Ph-OHFG1-C-OCH, H

L

s
? HO s \ar &y
Ph-(Hy C-H=—"Ph-CH=C-H Ph— G C-

?
H,C-C,
O-CHy CH,

o
H,C=CQH4+OH,— C-OH

Pyrolysis

_ O
| CH,ONe HC- '(';_ O-CH,

(Transesteri fication)

o
FEO H,C-C-OrlQH,— Or—OH

(Reversible)

NH,

?
H,C-C-NH,
H,N-OH

?
H,C-C-NHOH
. O
(CH),OuLi Ho-&
DIBALH ?
W H.C-C-H+OHGH,0H

Na/xul

lene

—>H.C-C— - Acvloin Cond tiol
CH 0—13 in lensation

_ (@)
+ ]
LEOY, - C-aC-OCH,
(aisen condensation
(”) (”) Q\C aH,
MHeH-C-CH, —C-H -
ag - He-e=d
N A —
| B | ) H //C (@53
Knoevengel Reaction
la—l
e \
Etg'z FC 0= ap-arc-ay,
heOh mof o
Il 1
O O
Micheal addition




Nutshell preview and review of Amide, Cyanide and Isocyanide

H,O
H,C- C ONH ) B
\ " NaoH _ NEC-CH,
: . o

H,C- C
I (Il)
(CH4C),0 HO-C-CH
Q
H,C-C-0-C,H,
_ ®
Na* (I) (II) — NaNH, OH OH
H,C-C=NH=—H,C-C-NH|+—— cog(c)(l)—!gl »[CH;— C N]—[‘— H.C- C NHZ]CI
n — Na
1/2 1,4 H,C-C-NHNa+——
dil HCl
HgO — > H,C- C OH + NH,Cl
(CH;—C-NH),Hg +~——— *
H,C-CH;>—NH . Q
-CH;—NH, *——F5 | dil HONO I
3 z 2 Et,0 - H,C-C-OH + N,+H,0
Hoffman Br,/KOH
Bromoamide HBC_NHZ D —
Degradation dil. NaOH (@)
? 2CH,;MgBr H.C-C-ONa+NH
H,C-C-CH; o8 | : °
3
O P,0./PCl
1 Na SOC[Z P205 % H C—CEN
HSC—C—NH-CI—IQPhWHQ_I — 1 a A 3
H O
P,0./or AC,0 1,0,
H,C-C=N-OH——/> "~ o H,C-C-NH,
W [Partlal Hydroly51s]
KCN/EtOH _
H,C-Br H,C—C=N dil HCl Q@
¢Mg/Et20 ————————H,C-C-OH
_ Completely Hydrolysis
Cl-C=N
CH;MgBr ZH6)
2 CH,MgBr T
_ H.C-C-CH
Ag—C=N +
H,C-Br——— H0 ’ ’
O=C-CH,
CHCI —
H,C-NH, ———>—+— H3C—ﬁEC A | HCuzcl, @
POCL,/ HO
H,C-NH-C-H — 35— o
dil HCl | Hy/Ni SnCl,+HCl
H‘&‘OH+H3C-NH2 LZIH H C NH-CH. %’I—%C—&—H (Stephen’s Red)
o) 1/8 S, e
H,C-N=C=0 2 % »H.C-N=C=S
3 HgO ’ B H,C-CHyNH,
cl, Cl
—>H3C— N= C\C1 LiAIH, C-CH—NH
I;If(/SErz(/)]_I;lCl) (Mendius Reductions)
Amino Acid :
NH I P 0
NH, HO—C NH-C
HSC_C\?:—OH _CH—CH, —>— H,C—CH  CH—CH, OH H/A d
/ HyN C—NH
o} O//
NH O
L2 A Q < H H/A_
H,C—CH-CHz~C~OH —H,c—CH=CH-C—OH



I

METHOD OF PREPARATION OF AMINE

I

Hoffmann's Ammonolysis

NH,
H,C-CH;— Br—»HC CH;—NH,

H,C—CHjI

H,C—CH,

C,Hl +
(CH;—CH,),NH (C,Hy),N——(C,Hy),NI

Good yield 1° Amine (If NH, 1° excess) / Not suitable for Aryl Amine)

Reactivity - R-I > R-Br > R-Cl
Gabriel / Phthalimide Synthesis :

0
/] Q
C C—OH
o—» NH—» NCH—»HCNH+
<
o)

2° & 3° — can't be prepared : Aromatic amine can't prepared

Reduction
_ Na/EtOH
HC CENTa Ao~ FRC G N,
+__ — Na/EtOH
H;C-N=C 1z5, 8,6 HaC~CHzNH,
LiAlH,/Et,O
R-CH=N-OH— = #222» R-CH;-NH,

or B,H./THF

Hoffmann Boroamide Degradation

Eschweiler Blarke synthesis
H OH
R,NH+ C O —R,N- CH

.

8

o_ﬁ_wl_lz
o) \_/_\@

Formic acid act as
R,N—CH,

reducting agent by transferring
a hydride to the electron-deficient
carbon & is oxidized to CO,

Reductive Amination Leuckart reaction

H,0O
H,C-C-NH, > o™ HiC—N=C=0—;5=> H,C-NH, ” @ H_@_a NH,
Schimdt Reaction Ph—C-CH,———x—*Ph-C-CH,
. O
ae (C) oH HN,+H,SO, H,0 O He I?Il\/le2
———» R—N=C=0—— R- NH, S —C—NMe, P
Et—C—Et DME)/A Et—CH—Et
Lossen Reaction
Q H,N—OH *
I 2 H,O0 NaN,/A HO
R—C—Clm’R—N:C:O*’ R-NH, C Cl ———— R—N=C=0— R- NH,,
S
o) H,N—NH, ____ HO
HONOSIT R—N=C=0—"""> R-NH,
FQ/I_ICI +
R—NO_—_’R—N[—IZ H/H,0
Sn/HA N —(— 2 _
SnQL,+HA R—N=C=0 HO/H,0 R™NH,
+ HYH,0 I CI-NH,
R—N=C 2 R-NH,+H—C-OH R—Mgx —— R—NH,

Sn/HCI




CHEMICAL PROPERTIES OF AMINES

Reagent R-NH, (19 R,NH(2°) R,N (3°) @NHZ
+ + +_Cl_ + -
. HCl R-NH,CI™ R,NH,CI™ RN QNHSCI
H
. CH,—Br R—NH—CH, R,NH—CH, R,N-CH,Bf™ QNH—CH3
T Q No react i
H,C-C-Cl R-NH—C-CH, R,N—C-CH, o reaction QNH‘C‘CHs
I C“) C“) No reaction ('?
" (CH;-0),0 R-NH—C-CH, R,N—C-CH, NH-C-CH,4
R-N—-SO;-Ph 1
. Ph—S0,Cl soltible RZN_\%_Ph No reaction QNH_SO{ Ph
lNaOH @) lNaOH
[R-N—SO;—Ph]Na" Insoluble
. Carbylamine Test R_IJ{E c No reaction No reaction Q+ _
N=C
CHCL/KOH (:CCL)
+ = o 0,
. HNO=0 /H* R—OH+N,+HCI R,N-N=0O R,N-HON=0O @’((’)\iﬁoc) A OH
Hoffmann Mustard Oil Test
ﬁ 1] I _ ﬂ» (@—NH > C=S
" C=S R-NH—C-SH R,N—-C—SH 2
A/HgCl, R-N=C=S + HgS No reaction No reaction —HE o Ph—N=C=S + Ph-NH,
. Hoffmann Test
COOEt CONH—R O=C—NR, O=C—NH-Ph
COOEt CONH—R COOEt No reaction O=C—NH-Ph
Oxamide (solid) Oxamic ester (liquid)
R'MgX R-H+R-NHMgBr R"H+R,NMgBr | No reaction RH+PhNHMgBr
Oro [0 [ O Jommn | Omvom
_a
0=Ciq (RNH),C=0 R,N),C=0 No reaction | Ph-N=C=0
[l /R
_N=C= I —NH-C— ; Il
Ph-N=C=0 Ph—NH-C—NH-R Ph—NH-C N\R No reaction Ph—NH-C—NH—Ph
Oxidation R-CH,-NH, R,NH R.N
KMnO, R-CH=NH _H:0’, RCHO| R,N-NR, No reaction
H,SO, R-CH,-NH-OH R,N-O-H R,N=0O
R—CII=N—OH
OH
R,CH-NH, :
KMnO, R,C=NH_%0", R, C=0
H,S0; KMnO,
R,C-NH, R,C-NH,




Nutshell preview and review of Nitro and Nitrite

&
NO. a+-aL
ot o aEaHaLa,
e} lPH\IO3+HQSO4:675K
H, H,
QO C-GHy O, + O C-CH-Cr
NO, H No,
H, H,
Oy O Gy O NO+OH- GH- G O
o
O O CHCH+CHANO,
NO,
c- L — A L aLa
HCNL*EG
Zn/HA .
H,C- 1\1HZ<—HZ/Ran”2“I ty — g HLC-NH,
Snv/HA
1 I NaOH NaOH
- ey N — ZnNHA
ng ('C)H B, 02 NOTH, Fo—H.C-NH-CH
Br
I NaOH/A . _ ~
HC-C-aENO, S HC-c-H NG~ CH- GG,
y) © OH
%
_ NaOH/A OH /
Ph— 1= G1-NO, Ph—c-H 1—12(::1\]\0 HSO,
o
/
R,CH-N_
> Q
HNOG,
R-C-N=O R-C- NOz No Reaction
1'\0 II\I: O Victor-mayers Test
Nitralc Acid Pseudonitridl
lNaOH lNaOH
Blue

red




Nutshell Preparation of Benzene

AOONeF MgBr
NaOHHCaO+A HO ~
© BENZENE @ Na
OH
~ GHOHLOH: or HPO,
Z/A or NaOH + SnQl,/Na,SrnO,

@ \ (:1*2():3
SOH \ AL,O; (500) H
i H'/H, O/A Red hot Cu tube 32:'1_1
Nutshell Review and Preview of Benzene Reactions

| Electrophilic Substitution Reactions |

E H C Pt
©H+@_E+ — [ [FEDUCHON

PR
NO, \[ j g
NO,* a a
Rate NO. + 150, | | GV
CH/CDJCT, NG, + 1550, a g &°
[Nitration] SOH a
BENZEINE
Rate < 59 o, cHO
CH>CD>CT, H,SO, or H,50,+50) o3G0
[Suphonation] Zn/H,
5 @ :
Friedal craft © - O S QO,+HO
Alkynati - a-+AlQ
o LA, | coa+,
Oy ok OXIDATION
+ I O
Friedal craft _ GHsCO s
Alkynati b _ ¢
fon CHC-A+AC, ON,0, HCE ™ 5 Mateic anhydride
o e
COOH L+20fs220r | 40 FeS
- A L,/HNO, o
HIO; or HO,
O.H QN0
250
Gatterman Koch . O +HA
Adehcle Syntbests A Ody | Redution | (Hycr
a0 AQ/ALO,
Gatterman
aldehyde HCN+HA+ZnQ Na
synthesis H,Or liq. NHL, Birch Reduction
) ST ceNAG | N,
C. N[—IZ (“) NHz/ 3 A
°” o OO
Ph—C—Q+AIQ, HS0, H,
- s
ot 2. 4O
zZnq, H—C—H+HA H,S0, IQ_]S
THA ZnQq, O
HoOAC @i.cc-a
© HaOAO, —aa e,




Nutshell Preparation of Toluene

HO,S
O, P&V
/ ALOACr,O4 H
O i, SO HPO/HOY 500
SnCl,+NaOH CH,Br
O, P&V AlBr; (low temp)

Nutshell Review and Preview of Toluene Reactions

| Electrophilic Substitution Reactions |

OXIDATION | OOOH

aH,

(I bneOro
H,

KMnO,
a oa
2
H, coa, ¢
HSO — ETARD
| © REACTION
H,S0O,+50;
CHO —
HS0,
P S S—
H,S0,+S0, C@égczo ©
OXIDATION (650 =
HNOJF)+H,SO, Q_% COOH O,/V,Ou/N, 8
450°C 8
X
CHO o
COOH O/MO, ©
500°C
HO
0,/MnO,/40
Conc. H,S0,(65%) -
CH=,
CHOH

ccENoamc ol o
Qvke,

. KMnO,
If o is absent © — o Me,C- QOOH—2—»H,C00H




bps —>

& Density

Cl
@ HgO or HNO, "\ Cly/FeCl, ©/

Br. 2/ FeBr, Br
. Haweo, |
CuCl + 300°C

CH. COOH
N CH Cl 3
asning rocess

g 0 HNO Al(‘l g“:lnoa, Ag,0

(ii) Sn/HCI
(i) NaNO,/HCl/ 0°-5°
I
+ c
AqK] N=

CuCl/HCl

Reaction

CuBr + HBr
Cu/ HBr

COOAg

—
cdl,

Hunsdieker Reaction

— Gatterman Reaction [CU/HX]

— Sandmayer Reaction [CUX/HX]
S or Cu/HCI
Balz Schemann F
HBF, / A

Nut Shell preparation 'Aromatic Halogen Compound'

Br
Br,

Reflux

Nutshell review and Preview of Aromatic Halogen Reactions

2

NH,
ArSN NaNH,
(via Benzyme) -~ Aq NaOH
lig. NH,

300°C Pressure

CN
CH,Br
Wurtz-Fittig Reaction Cl

Na/Et,0 NaCN+CuCN

200°C atm

COOH / 200°C : atm

2O
@

NH,
AlCl

NH,/Cu,0 Aq. NaOH

PhBr N i
Fittig Reaction Na/Et,0 | Aq. NH,/Cu,0 @

Ni-Al .
NaOH H;rga @ i()D/NO2 Cu/ A
H,S0,
CH,Cl
MeO—Na+ @

100°C : atm 200°C : 100atm

NO,
H
|
H.C—C C H,SO
3 | one. Fp50 KCN/EtOH NaCN +CuCN
Do

Von-Richter reaction 300°C /atm
DDT CN

2,2-bis(p-chlorophenyl) 1,1, 1-trichloroethane
(Dichloro diphenyl! trichloro ethane)

NH,
F al Br I NEL Ko
elelele Ol
a NO,  No,

Minor

Major

F Cl Br I
>0 & mi—» <> © © ©
> > >
Cl
o NO, NO NO,

NO.
Is 2 2 2
3 CH3 CH.’S a [Reactivity toward Nucleophile]
Cl
Cl

2
E

Aq Na2C03
80°-100°C

©
2

Ullamann Reactlon

H
"

Q,

0o=0




Nutshell Preparation of Phenol

SO,Na"
s MgBr
NaOH 0,/60°C/A
fused L0/ +
Cl
2O/A 200°C/HCIl+Y2 O,/Cu-Fe
Si0,/460°C
COOH
OH NaOH+CaO/A NaOI'l/Cu-Fe 300°C/200 atm
Ag. Na,CO,
(Dow's process)
PHENOL
H,C— c b I
0,/60°C 205
H,SO, 250°C

Nutshell Review and Preview Phenol Reactions

£

NaOH S
- o N0, ong
@ T = 20 ong" o,
LA 5 al, ap=cHai—a
< 200C -z -2 - e
Qlaisen O Gl
Rearrangement o
60°C ? I OH o,
- o-Ccad, et a
CHN,
H:L(
Fries _C_ H
Rearrangement o a, NH,
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Nutshell Preparation of Aniline
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Nutshell Preparation of Nitro Benzene
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Nutshell Preparation of Benzaldehyde
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NUTSHELL PREPARATION OF BENZOIC AAD
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