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FOREWORD

The National Curriculum Framework (NCF], 2005 recommends that children’s
life at school must be linked to their life outside the school. This principle
marks a departure from the legacy of bookish learning which continues to
shape our system and causes a gap between the school, home and community.
The syllabi and textbooks developed on the basis of NCF signify an attempt to
implement this basic idea. They also attempt to discourage rote learning and
the maintenance of sharp boundaries between different subject areas. We
hope these measures will take us significantly further in the direction of a
child-centred system of education outlined in the National Policy on Education
(1986).

The success of this effort depends on the steps that school principals and
teachers will take to encourage children to reflect on their own learning and to
pursue imaginative activities and questions. We must recognise that, given
space, time and freedom, children generate new knowledge by engaging with
the information passed on to them by adults. Treating the prescribed textbook
as the sole basis of examination is one of the key reasons why other resources
and sites of learning are ignored. Inculcating creativity and initiative is possible
if we perceive and treat children as participants in learning, not as receivers of
a fixed body of knowledge.

These aims imply considerable change in school routines and mode of
functioning. Flexibility in the daily time-table is as necessary as rigour in
implementing the annual calender so that the required number of teaching
days are actually devoted to teaching. The methods used for teaching and
evaluation will also determine how effective this textbook proves for making
children’s life at school a happy experience, rather than a source of stress or
boredom. Syllabus designers have tried to address the problem of curricular
burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority
and space to opportunities for contemplation and wondering, discussion in
small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT)
appreciates the hard work done by the textbook development committee
responsible for this book. We wish to thank the Chairperson of the advisory
group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor
for this book, Professor B. L. Khandelwal for guiding the work of this committee.



Several teachers contributed to the development of this textbook; we are
grateful to their principals for making this possible. We are indebted to the
institutions and organisations which have generously permitted us to draw
upon their resources, material and personnel. As an organisation committed
to systemic reform and continuous improvement in the quality of its products,
NCERT welcomes comments and suggestions which will enable us to undertake

further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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PREFACE

Chemistry has made a profound impact on the society. It is intimately
linked to the well-being of human kind. The rate of advancements in chemistry
is so high that curriculum developers continuously look for strategies to
cope with these advancements. Also, the students have to be inspired to be
the future leaders who would make fundamental contributions. The present
textbook is a sincere effort in this direction.

The textbook, presented in two parts, comprises of sixteen Units. Although
the titles of various Units indicate a sort of compartmentalisation into physical,
inorganic and organic chemistry, readers will find that these sub-disciplines
have been intermingled, at least to a certain extent, to have a unified
approach to the subject. First nine Units covering physical and inorganic
chemistry portions are included in Part I while organic chemistry portion
comprising of seven Units is included in Part I of the book. The approach
of presentation of the subject matter discourages students from rote
memorisation. The subject has in fact, been organised around the laws and
principles of chemistry. As students master these laws and principles, they
will soon get to the point where they can predict much of what will come.

Efforts have been directed towards making the subject stimulating and
exciting by references to the historical developments and its usefulness to
our lives, wherever appropriate. The text is well illustrated with examples
from surrounding environment to facilitate grasping of the qualitative and
quantitative aspects of the concept easily. Physical data are given in SI units
throughout the book to make comparison of various properties easier. [UPAC
system of nomenclature has been followed along with the common names.
Structural formulae of chemical compounds showing functional /coordinating
groups in different colours are drawn using electronic system. Each Unit
has a good number of examples, as illustrations, with their solutions and
some intext questions, the answers of some of which are given at the end
of the Unit. The end of Unit exercises are designed to apply important
principles and provoke thinking process to solve them. Answers of some of
these exercises are given at the end of the book.

A variety of materials, e.g., biographical sketches of some scientists, additional
information related to a particular topic, etc., is given in boxes with a deep
yellow coloured bar. This boxed material with a 'deep yellow bar' is to bring
additional life to the topic. However, it is non-evaluative. The structures of
some of the more complex compounds incorporated in the book are for
understanding their chemistry. As their reproduction would lead to
memorisation, it is also a non-evaluative portion of the text.

v)



The information part has been significantly reduced and, wherever possible,
it has been substantiated with facts. However, it is necessary for students
to be aware of commercially important chemicals, their processes of
manufacture and sources of raw materials. This leads to descriptive material
in the book. Attempts have been made to make descriptions of such
compounds interesting by considering their structures and reactivity.
Thermodynamics, kinetics and electrochemical aspects have been applied
to a few chemical reactions which should be beneficial to students for
understanding why a particular reaction happened and why a particular
property is exhibited by the product. There is currently great awareness of
environmental and energy issues which are directly related to chemistry.
Such issues have been highlighted and dealt with at appropriate places in
the book.

A team of experts constituted by the NCERT has developed the manuscript
of the book. It gives me great pleasure to acknowledge the valuable
contribution of all the members of this team. I also acknowledge the valuable
and relentless contribution of the editors in bringing the book to the present
shape. | also acknowledge with thanks the dedicated efforts and valuable
contribution of Professor Brahm Parkash, who not only coordinated the
entire programme but also actively involved in writing and editing of this
book. Thanks are also due to the participating teachers and subject experts
of the review workshop for their contribution, which has helped us to make
the book learner friendly. Also, 1 thank the technical and administrative

staff of the NCERT for their support in the entire process.

The team of this textbook development programme hopes that the book
stimulates its readers and makes them feel the excitement and fascination
for this subject. Efforts have been made to bring out this book error-free.
Nevertheless, it is recognised that in a book of this complexity, there could
inevitably be occasional errors. It will always be a pleasure to hear about
them from readers to take necessary steps to rectify them.

B.L. KHANDELWAL
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(CH,),CBr qellus oye1sa 2-611H1-2-
LS RRIECHIDE]

CH,=CHCI [Qrude sdlds SRS @A

CH,=CHCH,Br

HAdd HMLIOS

3- ML

Cl
C[ 0-5ARI2A4 5 1-5¢1R1-2-

CH; Brausaa [t

242l

CH,CI 2-sciRl
©/ ooilde SRS | sARUBUSAMAA
CH,CI, MRl salg SUsAlRIMAA
CHCI, sAIRISIH 212 5AUHAA
CHBr, NENEIE 216 HUHAA
ccl, 5101, 225U 2215
CH,CH,CH,F S d sARLSS | 1-sARMUA

51280101 CJH, Br 2iiedly yotaion Aol 2052 2116 oia1eild A48 sirl 6i4IRall 612l 825 AHAesT
TUPAC uslet %ot «UH evil 2in il walis, Bdlus »iadn gdlas sisssul asllsd 53,

B4 :

CH,CH,CH,CH,CH,Br

CH,CH,CH,CH(Br)CH,

CH,CH,CH(Br)CH,CH,

(CH,),CHCH,CH_Br

292
2eUlasi

1-6lH1U2A (1°)
2-6lHIU2H (2°)
3-6lHlU2H (2°)

1-6lH1-3-BRandasye (1°)



(CH,),CHCHBrCH, 2-611-3-(Haudesyent (2°)
(CH,),CBrCH,CH, 2-61M1-2-Praudaoyen (3°)
CH,CH,CH(CH,)CH_Br 1-6lH1-2-(randesyes (1°)
(CH,),CCH_Br 1-60M1-2, 2-$ifHasdamiis (1°)

5191 10.2

12 ealadl Al TUPAC U, Quil.

H,C H H CH; HsG _ CHs
—( q —!{ H H
HsC HsC HsC
HyGC  CHs HC H H CHs
w A W = (vi) S
H Br H Br H Br
H H H
G54 () aeoipiliee-2-6n (i) 3-6ll-2-Bransace- 16+
(i) 4-ohHl-3-Fandaie-2-9- (iv) 1-6l3-2-Frandaoye-2-6
(V) 1-6lHI0y2-2-5x (vi) 3-elMi-2-Frasavifin

10.3 C-X tifrl QM
(Nature of C-X Bond)

RIS CERIES

10.1  ~{l3 eandan Aaios-ieL sitiRell €12 :
(i) 2-5eiR1-3-Fadaired
(i)  1-5dRI-4-SUSAUUSALE 5P
(i)  4-qdlus eyada-3-sudidised
(v) 1, 4-qasiHieye-2-6-
V) 1-oMi-4-dlus eyasa-2-Fandas (-

51014 URHIG, 3l Sellort UM [AgdssRidl aY gl suesidd
SAlSS AUl slott-deloet oit Bl Gl 9. el sielnt U, 2AiBLs
gricly®iz HRAd © Ul Sl uHIRL AIRLS BeL dly®iz 4r1d 9.

padsesHl A4l 1A dRs Wl el URHIYIAL 58 dHdl
AN 9. M, SARA U, A1l Al 24 2034 A1l {58 4
9. uRRUA s16i-Sdlymt sitdotsS uel C-F ol C-I ds odl dudl
8. sedls [aldre oitdos, ol viredl i [BRausHisi Hell sies
10.240 salddl 9.

UL SALDS AU UG AN UHEL GdH I ei-lcdl asy
9, % dealdel Aadl wsy 9.

293 3ot 21 SAPIRA AL



5028 102 @ S-S AYHL (C-X) viddonsS, oiy el s Ggaasusu

CH3-F
CH3-C1
CH3-Br

CH,1

10.4 SAAEE AU HL

139
178
193

214

oruaedl ugla

(Methods of Preparation

of Haloalkanes)

452 1.847
351 1.860
293 1.830
234 1.636

10.4.1 2uea8id dyUHidl (From Alcohols)

wlesield Al Als Sl 2R, 16 el vadl A
SARLOS WA UBUL 53l 2iesisiamiql el 5ud e [ARaun el
URHIRL A% A 9, i UBUL H wdRA SRS ARHAL Al
A 9, S8 5 2L UBAHL SO, 2t HCI ciyil 18 sUestdd b
ot €9, U UBAEl otrtdl oL agra luag Al g2 A us 6, dal
2 uBUEl ws puesdasads A 8. wals wa Bdlus suesieia
217l HCI 2018l wBa #ie ZnCl, GelusHl siaeusdl 2¢ &, gdlus
2esield AL WEUL 2NS0AL dAluHIA HisL Alg HCL 012 saiace]
el 212 £, s GG Sl oirlaz HI2 HBr (48 %) 12 Add G101l
20 €9, R-I-{l AL wsiel lus 95 % 0aisizelRs wRHL 2uesisid
At ABUH 2l SRR 2808 A 21RM scue] Had]l asiy
8. SRl 2[5+ WAl waBaidsdidl s4 30 > 20> 10 ),
A A Al s1sux] Gl 21 20134 012 UEUL gl @R
(insitu) (WBUL LRl Gt 539) qsH 518U AUGUHOS 21

SR8 2AUAUALDS ot 9.
ZnCl2
R-OH + HCI ———R-Cl + H,0

R-OH + NaBr + H,SO, — R-Br + NaHSO, + H,0
3R-OH + PX, — 3R-X + H,PO, (X = CI, Br)
R-OH + PCI, — R-Cl + POCI, + HCI

ad P/X

ROH — 2 y R-X
X,=Br,l,

R-OH + SOCI, — R-Cl + SO, + HCI

eI SARADA sl slarmigl L eldia sdlRids
Ay YR sael Hadl Alg wdld el RS 2 suesisiadl P
aRY sraell il Astd 6.

A SALSS ALY oirllde Hie BURisd ugld dloy el s1el
5 Bl stoin-2AZue oitul 2118 [Boid da ¢l © 21 1 [oin,

s 52l HYold Slaldl de disdl Yesa ¢l 8 (s 11, QiR-XT).

10.4.2 @iSQsiel ddesdmied (D) s daloiaiEl Ysayas SdllFaq g

(From Hydrocarbons)

2lasi

294

Rl Hsands sdllRAa A dilidad wEal
AHESlU il i il diniesn Adloslid slRa Fam »ul o,



%l g AALY AU A0 WIS Y5 6. URRUA 516 15 ALt
Al il MA 9 (3Lsm 13, QReL-XT).
CL/UV usial

CH,CH,CH,CH, 2" ™™ CH CH,CH,CH,CI + CH,CH,CHCICH,

L d1RHl
(1)  2uesl HAlwr-14i%)
() 0% Saudsd GHRYL : HUesA ALY SLOLYL SAIRLSS,

SLOL A GHLOS AL el 2AL08 Al wlEail
ausil tadl esidd sl 3uidz Wi 9.

\C:C/ + HX —— \C—C/
7D g

H X
WA 6 {luost 200 89, uig “stadlsianl Fas oo (sisi-
13, QRR-XT) 15 o Hou ~iluy iy 9.
CH,CH = CH+ H-I — CH,CH,CH,I + CH,CHICH,
ey Woy

(i) €dlortyg Garer - CClLML 2o0el Gl 2iesln Aol
GHRAML 219 £ AR GllMlAl Al widl 5215 201 g2 A
8. 2L WBUL 4L el [goitsil uvt il udiotauon sau-l
ol uglat . el GuR B wRaud ([ARina-
SRS, AN A 8, % WUALA €ld B (sH-13,

Q18L-X1).
oo ccl,
/C=C\ + Br2 > BrCHz-CHzBr
H H

[QRAA-SUEMLSS

51450 10.3 (CH,),CHCH,CH, Il 45ads Hi-llselRAnxel otttz ot 2iotfad -l oawrela

AR5 UL

B5e : 2l L AR YeL el UslReAl elO% - URHRN 8. 21l SLS% uHIEAL [RReuse]
{12 galdal A1 HiASAIRL it YOl
(CH,),CHCH,CH,CI (CH,),CHCH(CI)CH,

(CH,),

10.4.3 gy [Alwma
(Halogen Exchange)

C(CI)CH,CH, CH,CH(CH,CI)CH,CH,

lestde SARLOS [ 6lLSS ALt Yos 2R21AHL Nal 018 wEUL sl
uesdd 2SS Al ol wsi 8. > uBuL [Brsard

(Finkelstein) Wl a3 wlovny €.
R-X + Nal —> R-1 + NaX

X=Cl, Br
2L Fd Ui Al NaCl 2129L NaBr 9% AR a8 d 2d
9. d a-weldul Rigld yorer youdl wEam 2uem quR ©.

tleeld sella1S8 Aalel gl 5 AgF, Hg F,, CoF, 248l SbF
SlML IO SARUDS | S oRM scl AUesE SRS

2950 3ot i SAPIRA AL



10.5 SR AA @I

6942 (Preparation of
Haloarenes)

296
2lasi

2l 2A2An Gy 2 yel 53 wsid B, 2 uBAA WY (Swarts)
IIEDTRERTTUNZS

()

(i)

H,C-Br + AgF — H(C-F + AgBr
Sgistein dalo-iwidl Sasein sgol (e g2

2[R ALt 1A A 2 (TTT) $ARISS Fal 4 1R
Gelusl eglHl sAlleA 2 ol ad WAL sl Séasgiq
2200 [AR2UUA glRL AsH AU SAIRLDS Sl 1A LSS
oielell As1Y 6.

CH, CH, CH,
X, *
2 Q’t%{l?s X X

o-Sdl2led it p-Sdidled it

Bial 2 U UHESA AL AdABigHl Hiel dslddHl S8
el 2iaol 530 asid 8. 203 Wd-l uEuL wladl 2acua-l
G 8 A L UBWHL Geu~t ddl HIL 2AUEAA 2
i[5l (HNO,, HIO, )l e193l %33l o1l 8. seliRet+il Glall
ulAlBulcisdidl 51290 21 Yglaell sall d41%L oieicl asidl Al

A dAlriHidl A~sHUR ulsu glu

o1 4L selld viriley BURSHL U1 EL w12l [REABid (suspended)
Wl 2ARRS Sl ARUH AUS2152 A2 UBUL sAUHL 2419
£ UL SLUARUAAY 8UR ot 89 (2L5H-13, HIRRI-XTT). dloa siidel
SLAPAUAAH BURAL Sl SAUA SAIRLDS AL SAUA LSS 012
st sauell SRy uxesd -Clatadl -Br a8 [Geuun Ay 6.
(>/NH2 NaNO, + HX O N, X
273 - 278 K

] o BRI DER R | IRV T RS

+ p—
N, X Cu,X, X
— +N,

AN Sdlds
X = Cl, Br

AR gRL SLARBUAAH, Al [GRaUA e sqUA Sl

AL el 932 wsdl Al i 2 WAL QUARHUH 2R
WRMH 2UALL9S Al Hisl eciaaid]l i 9.



Au3 10.4 <12 saiadl uBuiAl dlust quil.

H

(i) —( +HBr — (ii) CH,-CH,-CH=CH_+HC| —
H H
CH,-C=CH, + HBr RIS
(ii) O/ H
Gyq : H [—— CH,-CH,-CH,-Br
0 Gy CHyCH, (|:H CH; i
HprHH Cl

ALl Aoifa us-l
102 uesigia Aol KI a2l uda eBidin o e AaesyRs AR08 arua™l »uadl -l ?
103 WAL YeL el SUASAl~ Hchilel 6IURRIL Uil
104 CH,, uecluyotalon qHa2sly sles oyl Usl o ddlo- wsiaialis sdllqaq wu
U €9 A 2N sl
(i) M2l 25 HASARLSS
(i) ~L2L AHUSIU HIALSAIRIDS AUl
(iii) A2 AHH251Y HIALSAIRIDS AL+l
105 03 euiadl 35 uBuiel eu Hididdl flusnl siuell €13l

OH CH2CH3 B
) . 5 ol 2tya
() O/ + 50Cl, - (i) /O UV waial

O,N

CH,OH CH3
(iii) O + HCl 2=l o (iv) Cf +HI —
OH

(v) CH,CH,Br + Nal — (vi) @ +Br, ﬁﬁ
10.6 ®lds dpauHl 96 MARAMHL Hiestdd Sy Al 1R dia B, uig WSS A
(Physical Properties) SUALLES ALl WsLAL AUEHL 2] ol ot 9. qeu sumalld
Sellyiysd Ayl HlEL it ud ©.
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1eLlasti

298

Aaloig w Gesanloig
Madd sy, Radd s, dudd sdiids . s2dls

SARISARIMAA AL UL AUHIA Ay 293U €l 9. w1 Gl
A6l Uatdl Hadl 8- a3 S . Ul vl ol el a Haret steilHs
Sellr Y5 AAYUAL 2020 A A Yelld Sld 8. el i
a4 geludl 2t Gl 2edld sl 5180 %5 el iisioirsl avumelHl
idraiedly sisieiei (Boa-Bod »im did 2 det) wen ¢l 8. dell
SARLGS, GO 2 2UANSS AUl BesaarlBlg dlld UM
el £ HRAAdL €1O4LsI0i AU BesanlBly sl Gl €ld 8.

QUL Ml Wl 58 2 SASZA AvAL AY Slarl 518
PULSURAGL0L UOLOL A AY 8. el Yel Selloret AL lieAl GesearBighi Aal
Hodl astadsll oud (pattern) »usl 10,130 gaiddl 8. 2 iessa
A HRAACAL UESOA Selds AL Besalbigdl qewsi-l s4 Rl >
RBr > RCI > RF &, U4 2l 51380 el UHBAL 58 il e0Hl
QURL AL 5181l $2 UL Gl ML Adl AL 6.

B (K)
400 .Q{Lﬁ%ﬂl
AMLSS
.zizim-{t
300 A ALLSS
[P
200
100 1
0+

CH,X CH,CH,X CH,CH,CH,X
25lA 10.1 : 3eaqus suesida Saudss AUl Geserloigil qet-u
AHE2SlY ddiileh AUAML Wil addl-dl A8 diidl
BosalbigHl 2Ll %al oL & (dAsH-12, ARA-XT). eld., 2-6lHl-2-
FPandasiiind Gesanlbig d-l A8 uxaes sl qell 21 €l 8.

CH,

|
CH3CH2CH2CH28r CH3CH2(|3HCH3 H3C—(|3—CH3
Br Br

G.l81./K 375 364 346

ARSI addlolfDir ALY AL Besanilble, QILGL AL €1y 6.
uiq URA-AHERSIAL 2By dilel @Al 2 Hel-AuHE2sIAL oAbl
sl GlaL €l 6. U gdld 518l WRi-aEesil w8, dell dal
Al 2 Hel-aHaesi-l wvumelul 65 AUl ay w3l Ad s

N

A5 69,



Cl

cl Cl
Sl
Cl
446

GBI/K 453 £4%
aL[61./K 256 249 323

&l

L4516t Gl 2180 A dLSALRL il wigll 53l o2 €l 9, 2L
Brlcll AU AL AL 5161 UM vl el UM vl
2 Sl URHIRALAL YRHLEAY £l afIRL A3 a8 9 (s1%es 10.3).

525 10.3 @ S2els SR A Bdl

n—C3H7C1
n-C3H7Br
n—C3H7I

quuet AoiBd us-l

0.89 CH,CI, 1336

1335 CHCI, 1489

1747 ccl, 1595
gl

Sell2ies Ayl WOTH AlA AHHAH] G Ay . SR
wellHl g gl Wiz Glod-dl %32 U3 9, ¥ ddlpicd 2RIl Al
2USNRGLA 21 WiRll-L R0 422 AL elSgio-oitn didl ab. R
Sl AL 24 WiRlloil AR a2 Ad HsiRIAA0L UL AU 8 AR
L4l Glol Gt 21U 8. 51281 5 4L siRIe wiRllui el 3oL Lot
ol %ed, wot eld -all. uReuA, dellatiest ALl Wl sleddl Uil
Sld 8. A5 SdlpUes Adloelie adl sllMs glasul gl Ad €d 9.
5101 5 SAIICE AU%AL A glasHl Y2 42 ALAL AidA1edy
susael uodl @omolr sedl gl © Fedl g Hadl AR
Sl Aol a2 2 glasHl 1l a2 susipieoH €y Q.

10.6 <3 eaidal Adio-inl e25 %A Al GesanBigrl Asdl sHHL ollsdl :
(i) SHLMAA, GISIH, SARUMAA, SAsHIHAA
(i) 1-5RBANUA, AUSAUSE SARLSS, 1-5eiR1edex

10.7 s ulEuea

(Chemical Reactions)

10.7.1 galzued Al ulBuzAl (Reactions of Haloalkanes)
el Aol 0Bl BRI A saldal usiRimi gl asd
8.

1. rsiqreell (GReuun wisasl

2. [@diuq wBail

3. gl wl wEa
(1) Ssugdll [Qreuun ulsai

dd HiRe XTHi llva 91 5 Sesioll uBast Sasgiaals Ruls
Gl 9. dal avil uBueEl 2egHL SAsgiA Gl oL U gHdl
539, il WEAL 3 Ful Srwineoll uEus wEwel 2egui »ou64l

299 ot 21 RAPRA AL



1% el Sl UBu s [ARau 52 8 ant Srai-Rull [Qrawn
WAL 58 0. i usiel UBAAHL SRl wEUs Hal ddivies
(uBaiell) 12 UBUL 52 O FHI Sl URHLY, BLILAA 5161 UHIE,
el @R i, (20U UEUL A1 8 AL Sl URHIY, SALSS
U Al g2 A O, dnl AARR (8 A-UR) U d35 Lol
29 8. 2L [GRauA WEAHL 232Ud Swiqpel uBUs gl adl
glalefl d Sl [Greuu wisa s o,

2L 2esSE Sl Ayl 516l UBUHAL s vl o
LA A0l £ FHL Sellogt URHIY, sp° A5 S0 AA AR €ld B,
Sellocs Al Sedls AL Svwiqrioll ulEast wd-l ulbuiel
Haidl flued sives 10.440 2uucudl »udl .

525 10.4 : 2uesdd s Al (R-X)d s-sigeoll [deuu-

R-X+Nu" — R - Nu + X~

NaOH (KOH) HO" ROH slesisid

H,0 H,0 ROH )

NaOR’ R'O" ROR’ BEES

Nal I- R-I UCSLIOA HUALLLDS

NH, NH, RNH, wals s

R'NH, R'NH, RNHR’ Bcllas 2bd-

R’R”"NH R'R”H RNR'R” dellas 2AHSA

KCN C=N: RCN Adase (RUALSS)

AgCN Ag-CN : RNC (2usi2ua-es) 29U UG5

KNO, 0=N-O R-O-N=0 lestdd AldaLde

AgNO, Ag-0-N=0 R-NO, AUSAUES

R'COOAg R'COO~ R'COOR 21222

LiAlH, H RH SIS0

R™M" R~ RR’ N

AAADS et UGG FaAl AHEL 6L SraieRioll Svwl q1d € dall
il BHUEAL SsigRioll UBusl sdaid B, dirdaul AAADS AR SO0
AR 6L 6181 Asd a3 © i el d 6 gel dld [°C=N
C=N°] Sesirioll uBus a3 adl ad 0, Med 3 siein umig, 18 sl
300

aeLlast



5180 105 et o=l KON 18 ulbul 531 yoa {lus ddly stiestdd aiiss qalg-l ol &,
R AgCN 418 WEaL 530 3o «{lus ddls USARAAALDS ALl oield 6. UHoml.
G564 : KON 3oucd sUarla du @ > gl aides s siael >0l 8. A% sield 249 s gioset oia
uRHIRAL SAS2AYH 2l RAMME €l B, Ui 2U5H Yo 5160 URHIR, GIRL AU B
A& 5 AUO2Uo% URHIB, 81U 51280 5 C-C 61 C-N 6i 53l A, 220l $ld 9. %12 AgCON 3ol
ASAULY S AMIA MU 8, el AUHZL L ULHLY, HASZIAYOH UL A&H S 8. gl o {luoy
s AULHARAAAUSS o1t .

UESIOE AAALDS il ALS2Ao UHMLE, A ssialel]l wALSATAAALSS
o=l 69, 2ALell At USRS A ARAAL 6L el YeL 2L [O- N =0]
aRiadl lanedl d usl Geugdl SRl UBUs 8. 2AFag wHEAL
gslelel 2estdd S0 AUSAL 2 ALDZ%A UHIRLAL ALl
AUSADUEEA, AU oA, 9.

(afal® : 2u uBa 6 %€l %€l Bl g adl sal 46 9, - asiq
~{l2) s2aUHL 2 9.

(@ lgwusdly $-sigeoil ldearu- ulsu )]

CH,Cl 2l e19515u16¢ 2hiarte(l ulBaul Halrle vt sdRISS was
oiritd 89, % [gcllusdl alasla a2 9. 2id 5 ulBu doy sid
uEUsi-l Algdl W2 2R el 9.

S H 5 & H o
OH + \\%01 — s | HO---A---C] N Ho%,,,H + CI
H\
H

fIR8L XIL Hel L 12.3.230 i ellval 90 o oot Bl $1AR sl ek dRs vladl siud, des dlél
o1+l Wil st ol 247 2lHl dldl 10101 AHAAHL el olt sald B,

Gu-l alsaq 2usl 10,240 ealedl oo sl a3l 2y 53
Asl 9.

0 o})-o—rdo “““““ O_’cf°€o O

215ld 10.2 : cta eusi gdl $2al SISSsAES Hiidea A dlel eusi g2 Al SALSS Hid- £aid ©.

-

193740 Yisas 34 géd 21 21 Zouedld Sraig10ll [Ranuq uEaL (S, 2) £ald 8. ¢udl 5212

42 [3eelsr drales S,2 Yegiqaioll ubus suesida daids wd weaulRs Bui 530 sisid-deusy
f R U S A N ~ N ~N N N e

ulseu-l Baulald euldl 6, I3 9, A2 A2 5101 A gHAl 53R Srai-i1oll WBas 422 «Ad) ol

ol €9, UL d C 21 -OH 923, C-O6i8, 61-Ld 69, 1L 6l WEAAL B8

S0Lasy 0 o1t 213 RS RA HlseL



ERIIE]

c
160 uRHIRLAL 2uuin Busila
217 (B) A 5101%Yds Yl

H

Y| 6l GLEIRRUL L5% AL 69
U3 8, 6{118L (A) 2 6iREL (B)

AL s % dAotsSIHL AU O 2 1S Headl qdlye oidd el F9 3
wBaL 010 afdl nd By Sraiqrioll wEs 2 slein uRHIR a2l oy
oprilil A3 2ALH B AL 5161w URHLY, A AR (£ AdL) AHS A2l
ot [Re10L 2dl o 8. iud, 2ail w9 swei-gs e ol gl
53712 Sl UlEusel £ Al wd €. Asilcl a1 4L A% C-H 6iY
25 % AHAAHL €l B Al gHAl 53U Al g2 AUR Srslrwdll ulBus
stolt 12 2015 Ad Al G . gHdl 53U Sl ulBus %
C-H oitirl si6iniil 125 21 © o C-H oit, gHel 53U Srairioll ulbus
S1601 A2 ALY A 52 Al A4S s1oi-t2l] g2 A1 Al 3 A o Bausl vl
28 9. URBLA GHAL HI2 W S16in uRMIRLAL [ Bla2ls d 8, 616
2l At AR Al wariol 5180 920 vieell o<l ds Gldals ny ©
(690l 510080 25 A ). Vil AHA AR AHE g AT AU 9. UL USHA
[E{'Q{l%l'i UYc5HRL (inversion of configuration) 5¢ 9. Asild v
S0l URHIG, M5 o UM gHAL 5R SRl uBUs A g2 AnR
Allte A AE AL Sld B, U olHReL 22U Gl 8, d-
(L5l A Asd Al Al 51220 3 B 5 Asild waRAML 5161 URHIYY
V5 AL UL URHIDEL A12 AL Slaiedl 21204] €l 69,

Al 2iasiall olisasila dedl [ s 9. 3 saldal sirel (A)

SR EN
Bl.r E’ir
.C C..
“Na | ald\'H
(A) (B)

AL $1617 URHIR, A2 AAAL Baielle a4di-l vasiella olsaelel el
uletliol 8. aell 20Ul s€l wslat 3 it (A)HL slelerl R, sitizl

(B)Hiril steinistl [l walbion 9.

AN

&léd deallesi 1ol
gsu s14 5204 A
[qulqeuay4ial D.Sc. -l

usd] i 5?0 sdl

302
aeLlast

A%, 2 UBUL MU Srsiioll WS 2aline Ui HR1ddl 16t
UL A5 UL D AU AL 5161, URHIG, UR AL AR 5L S161+ URHIYY
UL Hi2l [GRaus AHE AHABIRS AR B 52 8. AW 2e515¢
delS sl auda deuss el ay spsuel S 2 wlEuL »Ud ©, 5122 3, dul
HoL 2L ALl SLS % URHIEHEL €1 9. dlus 2Aes19a s s Azl i
WaBUcts ¢l 8, sk 5 el w4yl Sl wEus He »ald



Baut 52 6. UM, WaAlbaictsdil s3 <l ool ¢id 9.

walds

salds > [Bdlus dausds > gdlus eads

®

D

®

Mausda
(30)

Nu:—— S>—X | Nu—/——
@\\\\ T
S 1° SRR A

(1

(0.02)

0

215l 10.3 : 8,2 uBai »asiald . 8,2 WEAHl wde dor Sluul euldal ©.

(b)

H,C

235 2ugdly sigaioil Ay wlsan (S 1)

S 1 a2 Ad gella wil2s giast (Fan 5 wwell, suesield,
wRRs 2R, aR)HL Wy B, gdlus eyadd slds e
SIOASAOS A a2l uBUL gdlas eyadd suesidia luy
U & 2t o AR ¥l Sl AR O, Hied 5 ulbul Aol Wia
215 % UBAsl Algcdl UL PUAR AV S 2 & WEAS gedlus eyeda
DS .

(CH,),CBr + OH — (CH,), COH+Br"

2-HIL-2-[HadaMuA 2-PMadault-2-»ld

2L WAL 6L dAotssIHL A 8. WM dotssiil Yolld C-Br it Hluel
vigel A4S slollban A oSS A ot B, ol detssimi
stofiseidt U Semiqdll uBusHl gidl 4 @ wBa ydl
2Ly 6.

CH:;

dotssi 1

(CH).CBr —m + Br
H,C CH,

CH,

_ dotssi 11

+ OH — 5 (CH,,COH
CH,
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dotssi Tl 1Ml 2t uladl 8. %4l C-Br ol disal %33) Glod Wil2s alasivl Widlw glal Salds 2ixsil
glls 1oL gIL Wi Al 9. A5 WEUL oL A1) ML dotsst U IR AL 9. 212l 241 UEULAL doL Hist Hies1de
Sl sl Algdl U AR AN B, d SSRGS HidA-l Algdl U 20812 Avidl A2l ayui steliderud-l 2ldal
wedl ay il dzdl ag Al Hesida il d- MulaL 29 dar wEdL oL ual dedl 4y il Hiesida
deldsil gollas vuesida deuds ay aguall S 1 uEUL U & 5129 5 30 sioilbatun ay ndldl 4219 8. 2418 S, 1
2 S 2 Uluiil M2 viestdd SetdsHl ulalbuicisdirl sum 13 Yoot saldl aslat glat.

S 2 ubBul e

n >

qellus eauds, Bdlus dands, walts dards, CHX
< ]

S, 1 ubBul Y2

L % siReUl Aedds i sy s SRIERT) U Gl ulBacHsdl sald 9. 21 A oirddl
stollberan 12 aiedl YosoL AUe (BU54-12, HIRR-XT) gL 22dldl Uik 52 9,

®
CH, 4 CH, CH, CHe

('N
©/<—> g(—>@ —> <

oinl BaifaEainl »utdl 2uesdd w4 12, sdlds R-X-l ulalaidisdidl s R-1> R-Br > R-Cl > R-F
wogoisil 28 6.

580106 13 eaidell eeopmt 2ol Al 54 deliosmt S 2 WL ssusll 2ud © 7

(= CHCImA ( )=Cli T3t S

<:>—CH2CI o alts seuds O, dell d S 2 wBul Bsusl 20l .

G4 :

NN UAUI L Hiel seril SIR8L a4y, U0y, A2 w3 9. 21l d gHAl 51U
SeatRll WEusHl el asuall g2 ad .

Su2 107 1A salaen At S 12t S 2 Uizt uclsll ulalbuicsdinl 3 2iuis 520
(i) GlMloAeAAL AR AHHRSL

(ii) C ,H,CH,Br, C H.CH(CH,)Br, C.H,CH(CH,)Br, C H.C(CH,)(C H,)Br
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G : (i) CH,CH,CH,CH,Br < (CH,),CHCH,Br < CH,CH,CH(Br)CH, < (CH,),CBr (S1)
CH,CH,CH,CH_Br > (CH,),CHCH Br > CH,CH,CH(Br)CH, > (CH,),CBr (S,2)

(CH,),CH - a¥erl dasgineldl 35 2z ay elaell 6 walis sluds Adio-l usl
(CH,),CHCH,Br gIRL 6t-idl weyadl sieiideras-l el CH,CH,CH,CH,Br gl ti-icll
weradl siofizaiae-l adldl s2di ay €l 8. el S 1 wBui CH,CH,CH,CH_Br sdi
(CH,),CHCH,Br{l ulcif3uicsal 4 €ld 8. CH,CH CH(Br)CH, [&cllus slluiss © 247
(CH,),CBr qcllus slluss . dell S 1 ul5u uie wlaBaicisdidl $3 Gur 3ol eld 9.
S 2 Ul GuR ealdel sHHi iRl WEasel stoi-l 2uAum Hasiely »ay
andl ond ©. dell S 2 ulan Hierdl ulaBuictsdidl 53 GuR ealde syl Gladl ¢lu 8.

(ii) C,H,C(CH,)(C,H,)Br > C H,CH(C H,)Br > C H.CH(CH,)Br > C ,H.CH,Br (S1)
CH,C(CH,)(C H,)Br < C,H,CH(C H,)Br < C.H,CH(CH,)Br < C.H.CH,Br (S,2)

o (gdllas oliruds gl U8l C H CH(C H,)Braiel und adt seadl sielizaiaesl
2l C H CH(CH,)BrHial wict adl weddl sielisari-dl 2l sadi ay diu 8.
12 5 o 6L Britde aelel wwisnl SR80 2dldl Wit 52 9. dall S 1 uBul Wi wam
LSS ALY ol oIS Al sl 4 WaABAcs sid 8. Budd aye, Pauda
Ay sl sedl Higl wye ©. el S 2 ulbwmie C H,CH(C H,)Br, C ,H.CH(CH,)Br
sl 29l WalBaicis 9.

(©  Figuoll [Qeary ulsai-l sasiauag 219

VL USEUALL AHTAL WIS AUURL A5 RAUARAL 52Als HOOd

Rigldl 21 A3 uglazl (st Baelad, (3dl8), e,

yesHal, A5 ad12) allvidl 33 8.

(i) Hs1e (Baralaan : seais A=l slaHial] Axddly Yoleyd
ustoe ((F5ia Dot A= WSt YR s34 Hoay 9)
UAR 5L 209 dl il 2 uHddly Yaleld wsiad ame
gald B, L Al usie [Gaella Addiedl s 9.
Al Yollopd wstaHL el siew s dienslle: wHn
Al s a8, % ALY AHAlY Yelloyd wsiad AHRL

[al&uy (1516 (1768-1851) guplloniy 53 »ied 3 aluadl siedl Rl 52 dl dn
aydaly 4aleid yusi el&Rieinelld (dextrorotatory) (Uls GliMIML BHR6UY L HHRL

H2) 24l daA3U 5€ B, drl HHRASIU-AL HYedsil uddl (+)
Fausl @ ol 8. A usiaq axa oflonsy (ARunu
stetdl [azg [Bauvl) i dl d Aqdlgd ameseily
(laevorotatory) 244l /43U 5& €. da GHRSIRIAL Yeuxil
uedl (-) Faudl 4 salay 9. Ayl 2udl (+) 2 (-)
quaesin usiolly AHU2 5L 2 2L gei usilla AHE2 5dl
5¢ 69,

(ii) uedld s, Buadldl s+ ulalio] wxaesl @ qdu
wRsd (1848) adis 5 sedls Adl-li-L w25l wlalbioll
73U 2R 4RAA 9. B YMS ASARAUURAL WAL
Al A sl 3 ol usiR-L R wellugiagil uuie
HPUHL (AL Algdialon glasil Hie) uid [Bye sl
wstolld Rl sl 9. Al Hirdl edl 3 usiella Baalladimi
Al HOlAL ML dslad ol UsRel W/RSHL UMl
BGruRwela ongasl (A=) wd Asnddl 8.
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w5l Sxslsa qive &lé
(1852-1911) d-l g8l
ol 514 WS 190140
uA9AsUAT oM ol
YRallls Ha<y ¢d.

ERYIEE

% arq Uil Wleilsiol uR R
Ay w4 A [Bud seax 9.
2L 2L

QO

Bud axgail EIERICRCE e
Brrated i Ud
ylalsioll wlalsioll

A5ld 10.4 @ Bud w4 wuBaa g
sedls Gele?ul

1 Qa3 . diwe €15 (J. van’t Hoff) i 3+ daulAis «l.
A5A (C.LeBel) 215 % auHi (1874) adat Zd b »uwi &
WeRY sloid URHMIRHL AURL AR UHEL (AUl sdiil)
AHAQsAsld Ad ANL O 2 % sield AU ol
[ARauu sl el Yel €ld dl 208 Ulelbiol Yo 248, U2 HRIUd
aq el HAlal s16ina ARH[MA 51007 AHAdL A5 55 58
8. vl ML A1l Glary il Ha £ % 2AA4 B 21T,
a3 oAl 20d 9. 29kl waHBR 2ual selFs
AL U519l Briglladl M2 dleielR el 9.

AHMAdL 2 2AH Al Ul ARFel DaHl
GuALRLHL Adlcll 2Alo-aRg UL UBL ldl HAL 9. SUUSIR, UM,
95 AR oL UlABIOl AHA AU S1d O e dMA AUl
wlalbioll uz 2teifld 530 wstd 6. %5 8l a2l © % du-
ulalGion uz 2euRiUd adl 4l GeleRl dls dHiRl sl i
MBI ©l2 AR BVl €9 U dAHIRL SL6W lan HHBUL Sl U
alsalcll ddl 2L56{loa UR Aoy Fd dllsadl el % argil Uidisil
ulalioll Uz 22U MUd 28 Asdl A2l (el Al F4) di du-
(521e (chiral) 247 21 o34 [321(A2) (chirality) 5¢ 8. ¥
QR didiril Wbiol U euRifd 4 wasdl €l dl dxn
21[5214 (achiral) & 6. 1 1121 U519 B €1y 9.

GuRlsd ey BA-AL save sieils 2yl dal
Al wlalbioll Hida oielcl s BruRsely siure el
dulid UMl 2R MUA $0AL MAt 1L 530 AslAL 9. i
R 2iu 51 Heesdl 8§ % e Brazgl siov w2
Hee3u AU O, Al s Hessdl s AHMA Sl6i UM
€13l 9. idl, BUUBL 6L AMIL A W20 (Gusla
10.5) @i o424-2-vld (sl 10.6) a2l dust lalbBiodi-l
(2012 53021,

mﬂa‘t
1,0 5 1) e
H,Cp7—OH | HO H,Cp7—OH
; i LH
WilA-2-ale, | WUA-2-vlAr AHRL WHY
| ulclsiol ulclsiol
A i B C

180°

A5ld 10.5 : B ¥ A ulaliel &9; B-u 180° 94481 g1 C H4 €9

%4,

29 C 2 A Y2 218400 Ay 9.

5 odd e S ASL 9L 5 WUA-2-20d (A) 2AHBEA Sl6iv

tR1Adl 12l AHAQSALIA 161 A1 ANAAL 6141 2A1R AHEL el el .
28l 209 Wlalbior (B)d 1800 auml 2wl (siiey C) i siizel
(O)L 611281 (A) U2 UM el Udrt 53 dl 2L 61HIRBIL 2A50{o0
uR Ayel uBl RN 2 9. dell WiA-2-21d 251 219, 9.
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"
Y

25ld 10.7 : Bua sy
Hlaleis

@

dd

r) | S /]
(HC) o (cny) ) @ o
C.H- OH HC H
z:HrJ i [—[ C2 5 _Ei
S0l | oden-2-vlds CRISRIBE)
kbt wRibio
D s ! .
2i5ld 10.6 : E 21 D o ulaleior &; E-u 180" a4%L g2 F 44 &

2§ F del 1ldleie D w2 2141210 ag -4l
622e1-2-l AUl AHAQEASIY 51617 A2 YEL YEL AR AHEL ANAAL
21l o e 1R (5204 8. BRla il Sedls M-y Gelgell
%Al 5 2-sciRleyen, 2, 3-9asdiiEiuqid (OHC-CHOH-CH,OH),
SHISARIPALAMAA (BrCICHI), 2-6l1HMIurISs »U&4s (H,C-CHBr-
COOH) «312 9.

N

o,

FHAL WALl YU AR A4S Asdl €ld ddl Aas1ild
axazsial uldliler uuazsl (enantiomers) 5¢ 8 (2usld 10.7). 2usla
10.540 A 2471 B el 25t 10.640 D i E wlelsiol uqa2st 6.

ulalilsr unaesi-l od-lblg, Gesarilble, alddl, asleianis 4R
Ulas oLl AR €14 8. Al Hist Yelloid WsLaL HRL AGL % el U3
9. o 215 UABIBL uHaes e@Leely i dl ol AHERs AHeHL]Yy
Sl 6.

‘_

5 ustelluemaddl Mol 29 Hue siwer w12 s
A5 Aoid 2l gldl.

ol WABLEL AxEsiL AvlL WuRLaon Fiasid ustalld el o
Sl 69, 510 5 Vs AHHURS VAU AHHRSHL AUHELA, AAlofe 53 €9, el R
A Ao v 2[Afs 3uide s¢ 0. RGBS FPyan salaq we
aril Al 2000 dI AL () Yol @aUd 8. Bld., () 642-2-d
wlelBUBL AnzesHial] AR Braanl 3uidz wiadl uBan 2250
56 9.

S8 10.8 12 eaiddl dioril wds Adul Bud s 21BAA 20240 vl (Ae-XT, 2isld 12.1
Yoroief Bl 2 32 5122 [HEAR)

Br

Br

(1)
(iii) CH,CHCH,CH,

(1)

H H
(i) /on e ) o CH; 'Ol—(l: "
(ii) () (")
CH,CH,CH,CH,Br
(ii)
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Bia :

(i) H

I_ISC“HI:--

Br

2aeUlasi
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OH  yc

HO (i) CH,CHCH,CH,

(i) Br

CH,

(iii)  41R8 (Retention) : AWAMS WEAL Al JUidRL eHAULA 215
AHMALA S UL il vtasielly alisagll-l Aysial w2 & 9
arl (Gue iRl sdad 6.

A1 3t oA 515 UBAL e3AA vtas1eild s ursL oY de A€l dl
AluogHl vtasigild Srardl 2uURAAL AHEAL AL [ il o
@9l gl WEBUsHL eld 9. 2] uBUL [l el 08 2 o,
Belewl 32 Al wEa-l [GaR 53020 5 wHl (-)-2-Peudaoyen-1-
2 Als SlOJSARS YRS AL 21RM SAUML U 69,

CH, g oMl CH, Ly
HeCH,——OH + H-Cl ——— He=CH~=Cl _ o oy
CH,

CH, |

cn cu,

3

(-)-2-Brandaoyen-1-»ia (H)-1-5c1R1-2-ausaoye-

e o G 2L 6 5 UBASL et Aluioil AU Sesetl [
A O U, duairil wstelld cumiel gl sleldal 8. »un
ol 51280 AAHMA S U AN (A=A HAAdL 6L gel-gEl
daloyell ge-9e UstaldeHa dud 9. F Ul s elEe ey
(usielly aHeid + [Ren) 24 ofly aHemeila (Usielld amai -
Rugr) €l ud ©.

(iv)  YcEHBL, YR 2l ARASEL AR AAHMA 51014 AL AN
6l q2 8 AR AP 500 UHIZ, YR S WBALAL 281 WSIRAL
ulRRlY dl 1A B, 21wl 12 12 salddl uBUIML A4S Xeil
Y al ddt (GRenu ur (@R st

C.H; v CZHIjI Cz\f_II_EI
Hig ) ' X . SN N
CH. Y X CHR Y CH3
is A
Y
A+B

-~

A ML AAYL (A) HA b U UsHA [ R 58 8. Alg
%33 8 5 (A) | [ el 2dg 9.

ol HioL ALY (B) HOL dl AL UsHA [Q-diud osHal 5¢ 8. (B)ul
[y esHL vy ©.



CH,

s!
CH,CH,

(+)-0424-2-211d

HO

QL o AU B Steit] 2

% 5161 ML, AL A% UHIYY
Al addl €ld dd o-siele
URHIBL & 8 A WL si6insdl
WAL Sl6iH B-siole 5& .

A BURlL 6l AL, 50 1 50 el 1A dl 24l usA RS
56 69 i L <luy usie 2BURld G 9. SRR 5 s uHERS
ustae HRL oflog AR5 Ustasll ARl [Be [Boawi sald 8.

Al 8a 2Rl usa Faella 2uesndd sads AA U
Gersel 4 S 1211 S 2 [Barlalig yrstadis s,

st [Buella sestdd deds ddioi-l Brui S 2 Bulafn
wfeud UBusl vl dlug-l [ qesfid €l 9. 20 dd
5128 % 221 Sl URHIR, BLIAAL G146 el (A3 221 Srsiqr1oll uiBus
AU . U (-)-2-6llHlzALseA AU 1S58 A2 WBAUL 53 8 AR
-OH U4 ollHL4mL (A6 2 BLS (+H)-2A1521-2-201e 6i-ld 8.

H,C

HH)f Br +OH —> HO ‘(cg 4B
ot CH,,

i, usia Buella eands Al S 2 ulbani [
AYcsHEL A 8.

usta (Buslla suesidd dads ddiosHin Brumi, S 1wl
RBLSREL A 9. 9 A U Adle s120 [l ast 9L 7 drdami
doissiHl oAl stellbaidn sp? Asd il sRE d AHAdlY Sl B
(aBRa). Sl wEUsw oid Bt susHad wReud Hlugsi
21d, (8L Uit 2d €9 gl sl d % [ (FOH d % 22 B8 6 odl
SAlSS 2 o) 2t ofloa-dl [As [ (-OH, ealds 2l [Qys
A A ) €l . L olotdd sl [Baiella 2-slHieye
Aoy gl AHAd] ASIU B, FUL (F) 6Ye-2-21d o 8.

CH,

H.C @ S

BT o kCHZCHS "
H,CH,C
HO--

) CH, i H,C

HO H OH \_OH
—_— H\

CH,CH, H;CCH,
OH (—)-642-2-2liet

2. lddiy+ ulsai

P B-dlS5 oY sd ddlviesdd Uy s1dgisuldsHl
2UCSIEEY, GlaRl A1 M. 5L 21d dl B-s16i uell €19
URHIRL, 247 o516t UM, U2l Sellormt uRHIYA [Adius 2 9.

/N

B H
BE¥E — 5 o= + B-H+X

| }I()
B = 6lda; X = dafie uys
uReud {lue dls 215 sl A% ot 9. %A i [Adiu-ni
B-elS ot UM, souddl dicuel da Aqued Ad p-ladiuq ua
58 9.
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AR A5 5l A, Bl URHILAL U, Sl 5181 25 Sl
g, Hiesl oiratedl Aanl Sl AR AL Id s el Heu -y
als ot B, 2L UsiRel uglal Aman wluq RulEsudl HAsHwR
geud (% wcugal usl Gl A ) il dxel 187541 2is [Ruv
wellUcd sl ¥ ARCHL 20 Ad 2y 53 wsid B- Berdlediy-ilsew
B 4y Al adls Aal suesl 4o & 5 i [gei4 Asidel s16i+-]
A8 A AvAIHL HIESIS AHS] ASIAAL Sl DUH, 2-HIUed {ud, Uy
s Ure-2-6+ 20 8.

Br

- | .
H,C-CH,-CH=CH-CH, «—2L_H C-CH,-CH,-CH-CH, — 1, H C-CH_-CH,-CH=CH,

|
H

Ur2-2-5 (81 %) 2-6lHI U2t Uee-1-954 (19 %)

[adiun (a3 ([arawmn

A uRL g0ABs uBUL b wReus dlu 9. 2 Adl €18 © aui el ay 36U LR @ 9. sl
AHE i 520Ul WAL Sl S B F AL HIS A0L SIA 8. B-elSLI% URHIZYSA 25 BesIL el

WAL S5 6150 2l Sratq1oll WEs A1 B 53 B AU 6L s HIol W €l & : [GRanuqt (S 1
2 S 2) i [Qdlud. sul Yol uRieoll WM Al UHIR HEsIE SALBLAL A0, 5 | rai-iioll
WEasHl wondl vadl se dal WAL uRRAR U2 €l 8. 20, Hal sedl SRl wEas ody dils
Al ARHAL AU O A AHAPSASIU 51004 WRHIYAL (25190 S1R8) AW el oled sl
URHIBLA £R 52 O 2l drliell Gleg ual 52 9. U, Walis siesida ¢dlds S 2 UlbuiA UMl 21,
[Bellus deds Ao [ srairioll ulEus-l uotodiql 201z S 2 A2l [Eetiust wEuim ARHAL 2004 2t
dcllas Seids stollsariredl 2l vtean gy [CRanflid sieslel 202 S 1 vl [[elu wEa v,

o
Hsc—clz—o(9 CH,CH;O:
CH,

[actiun (s CESTUR

3. gl we ulsu
Hiel euotel s16URLS SAIRLOS, SIS 2t 208 AL Secls
Higll 12 UBAL 530 sieln-tidelt qddL AuLesl U B9, il
A1l stel-aledly AL sea 8. 190041 [ser Brontd siel-
tlelly Aol LAl A5 Aol pesdd HoARUM dads
RMgX-l 24 3] ¢dl, A [Bo-id ulbus sdami »ud &, 21
WEASIA LSl Sedivies Ayl Horflud g wdsdl

wZiell qaaaml »ud 6.
915 U
CH,CH,Br + Mg ———— CH,CH MgBr
Brors uBus
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(G522 Ruortéel @mdast (Chemist) dls+{l dal@s a32id QRS edl. A4
Al GulE Aadl ¢dl. Hd d R RUARAR—SAA dRE AL AR A S8R
alils uRAstA oA ed, e siellRs Ruafasin ¢d. 242 d Baddan
usd W2 s sy GElus WHAl WAt Sl Sl AR A¥A Al 5 2L Wi
gusdadd SUHL Bisl Gualol Adl gdl. dH= el led Mg/SaR ALl Gulol
A5 A5 s a [, Bl uBus Auad 190040 URLg 2l 2 Bond »u
S 190141 Uldirilt Ph.D.AL HifRoiaml Guaiomi dld, 191040 Brosrd Al
YRARAHL wenus did e qued od. 191241 add vid wendl»iR (Paul
Sabatier) 18 2445 Ad Aoid UWRARS dd s 202y, sd. Wid aeidl22
Fiset GELMUd €185 21u01d (advance) 4, dd.

10.7.2  sa@RARAN ulZui

(Reactions of
Haloarenes)

(;c':] :

Brositd ulBusui sioi--Hon iy oit ueaidls © ua d ay ydla 9, s18
5 56l SAS2AHY, FoRH vl $As2IA vlA 6. HodRuH-ddinH
oif s Id vl 9.
8- 0+ o-
R-Mg X

Browtd wiEas vl ulBUids © 2 d Wl 51 ueL i Ad wEal
53 eS4stoi U0 9. 91 wisll, Huesisid, AHSA Yl ARBS © %
A teadl €ldsioil 3uidr 52 9.

RMgX + H,0 — RH + Mg(OH)X
el Buostd uBusiall Glord vieu Ui wat g2 s3d 2uaeus ot 9. dafl »i
UL 25 SAHL sl A 6. ol ds - s Ayl
L9101 AL ML 3ULdR s2ax] UglaliHil 2Us gl Ml 209 &
9o ulsa
UESOE SAls AL Los SAHL ARAH Hig we UBAL 53 gads
Ao UHL 2L SL6be{l A1 5L GIHELL 516t HR1AAL LOSeA U €.
2 uBUL 92 WAL a3 oy 8 (3s4-13, diRa-XI).

2RX + 2Na — RR + NaX
1 Ssuguoll ey

UG Sl AL {12 SIRRUIAR Sral-RAoll (e Uil

Ul 2l 2491 Wlalduics 9.

(i) et YR : SAPRA AUFAHL el UHIY, UL

HASZALIHL AUl T-olt A AYPUAHL €l B e {2
£ALAAL ARUE 6LHIRRIL ASH oL .

®CI ®CI @CI
S C

C-Cl 6i1 uien-lL 5128 Ails [goid qa Aad 8. yReun
S 52t SAPARAML 61 [Ariget 3e5d ot 89, dall dil
SeatAoll [GReuud UBapll U 2l wlalbuics ©.

Shlay oo 213 SR AL



et

(i) C-X of4Hi $16{r1 YRHIGY A5QUH[ dsldd : SAALESMH]
Sellogel 1A BIUAAL 51007 sp° s ElU B, U SAHRAUI
Sellorel A1 A 5161 sp?Asd €l B,

X - H -
¥ (sp? - g s ) 1y (sp’ - sd sweiq )
R’/C“*}(
H

a4 s-laRsdl BR1adl sp?Asd sleint ay Qg el €id S da
A SdlPUEE UL 2l s-etal@sdl BRladl sp>-isd sleir
sl af, oLl C-X oltrl SAsA4HA usdl vt 8. el
SAlIEEAHL C-Cl oiddols 177 pm €9, 212 SARRAML d
169 pm . @ioll 6l 53l &5 olaml disdl Yesd €. qdl
Sl R Aol SraiREll [GRaun wEal U ddipies-
AL sl 291 Burslla iy 9.
(iii) Buda syl vseldr : SARAML U581l
51381 otrdl B 21 uue glal 21 Al A2l 244 dzll
S| Brlafadl et A+ 4 o ©.
(iv) Aoifad 2usiadl s Sasginafs el uBusHl
SAs2IHMS R ALY AL ds el AsAAL 82l AU .
Qs uHe gl [dzau-
sAlRG [ 623 K dludld 24 300 dldidBl gellsl ALRuH
SO AL Feld glaRIHE 21RH 5l L BelleMi 3Uld: WA 9.

Cl: OH
(i) NaOH, 623K, 300 atm
@

S
>

(i) H

SAPRA AU AL el 21 U &AL SASZA 2505 Al
(-NO,) e1%63] eetizfen 2ol ulalbaicisdini aul 52 9.

Ol OH

(i) NaOH, 443K

v

(i) H®
NO, NO,
:Clt OH
NO, (i) NaOH, 368K NO,
(i) H® '
NO, NO,
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iois OH

O,N NO, . O,N NO,

H,O
NO, NO,

AR HASZI 2L5US A (-NO,) ilell 247 U 28 YR elvid A
£ UL VL U A U0 61l B, A5 AR AUY-UHL Hel 221 UR
HAs2in 215105 A €190 SRR At WlABULASAL YR 5155
2 Al A2l UGBl BuifaBa i uasl qeldl asiy

. OH
Cl Cl. .OH Cl. _.OH CI<_0OH Cl~_OH
m@ il dotssl "o
OH —» >
N.©
’N\e \.. .; \ P
0700 O%® 0@ 0 0’®@0 (9)
p-uHEes 8
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SO [Dirirtl ARdet 6L Al Al Eetior uRHgHl o, p-dus
A ASALSUl AHD AL
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11 1 v

AL 51281 Hal 2 5l 2L 7, YL 2 YR SAS52L dedl
af 9. [A9NML Sl uHIRL dxil T AL 5181 6 agqyHial
A5 25N 9. uReuR, DAl AvuMeMl 20 adn Q) HHus
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+ H,C-C-CI — CH3
2-seliRAR2UE A 0" CH,
(21en) N

4-sciA 2B ( Hw)

~
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qé-BlRaL uiuL 58 ©.
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©/ +Na+RX 420 ©/ + NaX

(2o ulza

ASE dellSs AL FUR Yos SaAHL AURUH Hig 02 WAL s
2 8 A1 d AHLAHH] AUl 2L D, FHL 6L BRADA AHEL URUR

FIAAL 1A 9. UL WEAA [BoL ulEulL s¢ 0.

X
2©/+ 2Na RN + 2NaX

NHIERTEE

Quil AoiBd us-y

10.7

10.8

10.9

12 eaiddl sgial sl 2ieside s S 2 Blaf gl ay s6il WAL 522 d {00 ad g
UL AL 9L 7 dAHIRL G-l Ul
CH,

|
(i) CH,CH,CH,CH,Br »aa1 CH,CH,CHCH, (ii) CH,CH,CHCH, »dl H,C—C—Br

| | |
Br Br CH

3
(iii) CH,CHCH,CH,Br »tadl CH,CH,CHCH,Br
| |
CH, CH,
{13 ealdel el il dlzil Udl sy Aedlogt aual S 1 uBH U S ?
Cl

Cl Cl
(i) 4\ A (i) PN NG NN

2L WSl A, B, C, D, E, R 211, R’ >0l

Qmwg _ws R 4 _HO B

R-Br + Mg —L29%, ¢ _DO, CHCHCH,
CH, CH, Il)
CHSHCHa VR gty ME gy HO S o
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10.8  uiladdl A
(Polyhalogen
Compounds)

10.8.1  SsARAMAA
(MR sads)

Dichloromethane
(Methylene Chloride)

10.8.2  2rasARIFAA
(sQ1R181)
[Trichloromethane
(Chloroform)]

10.8.3  raznAdi@an
(2uA384)
[Triiodomethane
(Iodoform)]

10.8.4 2215ARHMAA
(5161 221561R1853)
[Tetrachloromethane

(Carbon
tetrachloride)]

s sl Ay Sl UM HAAdL S1ARs AUl diladdinH
Alogtl S8 €9, HI2L SULL UL Aot Gellol i sRasL Gualoll ©.
Sedls diladalior ddiol 2 [Asuoml alaiml sl 8.

SAsARIMAAAL A2l 4y Gualol slas dil3, 391 (Wdw2) g2 sUR dil3,
SIRICICE] (aerosols)Hi -lies (propellant) dzls, AUMHLAL BedleHl
usHalas dds A 8. d gl w51 e i uRvsld (finishing) slas
als ua Gualell 8. Bl SRS Uyl Adidatl sl 52 8.
gl 28al PR SARIOAL 2ldl uHERL AusHl iadiel aap 2
29 AL 2ALRLS sl A 9. gaml BRI seliRids ay uxel
2553 wiqdl, Gladl udl, gra-yat-l tivwollail »ia il Azl dau
el 2iadl a3 2w B, BRI sdlss el c@i Al dusai
2010 dll cilst LA 2L € e @l oL ALt 1L 61 9. L il ALHL
AUSHL U dl SIFHULA ouoll i 9,
AAABLS A SAASHAL Gualol A6, 2UGALDS, AR 24, 21wy
uglaidl alas dld iy 9. slaul sdiRlsiiAlL You Guallol sl usilds
R-22+1L GeulgeAHl 2 99, USal 2l Guaiol 454l a1y FAlds a3
Al ol YR 89 ded 22 2R ol Hieol [ang 2 gy YR8 [Radsia
el 9. MAds A3l del Gualol Adl 31 AR 9 3 seAiRisiHl oy
AL el Adidt 1oy ot 9. U e @bt st 900 Gl selRisiH
qR1ddl gal (900 el Uld eudv) olg oL UHA YL AL WA dl
2552, Als 2 HEA-AL groidl A4S A3 9. sARISI alowl AHU L AuSH
Al uscl (Ful sl IR AL 20U WA D) 2 [l qs2uin
ueiAl 8. s2dls AlBavisl @l sdiRisiiul ofl ¢l dui aul 9.
sl ustarll el san gl R QA seid @ugay, seilka
sAASHL AT WH 8. F 1R uRL 58 9. dall d-l A 8
oraoll olizaui Yol Ml s2cul a9 Fl dui gal 28 4l

2CHCI, + O, ¥ . 2COCI, + 2HCI

518

adl Gudlol AZAHL @Rl (antiseptic) dls Adl ¢dl, uig
UALASIAAL 2L artell At el didinil 51280 Al ULl Gt 2l
U AR 51200 Gl 8. dril RS AL 5120 €1l drlL 224
UAURAYSA 21 AL GUALDL S U9 6.
cd Hlel w2l Gautedt uellds oiriladidl i ayfady sl We dies-
BuletHl GUAlolL 52dL M2 5UML 21 9. detl GUAlDL $URLSAIRISI6A
AULYAL el 24 RARUIAL AARHL s dilS 21 8. BURLd d
UNHAL GAUlEAHL S AU g1ds a5 uRL Gudloll 8. 196011 e Yl
artl GlSloll GuAlaL Gelloll Al A5LS Hierll sa dls 2in 84Ul 13l &2
sl g LS L ABAWHS dils Adl Sl 2ldl Sedls YAUDL S § %
2l 8 5 5101 2215A1AS AL QAN Ausel Mpdinl dsded 5 AU 8,
aril o A A5 viAdl, WY gdg A, Gotsl 2 Bladl adl adR ),
il 5128 AclsiUL sl &ld weia 9. vie{l2 URRALAHL AL 1R8] drd
Glollet 4d, Y9 (coma) Ud, 6Ll A HaAAL Yy WK QIR 2S5 AB O,
CCLL [AAn 2dusedl eeudl 4osil AR 3 o ad 2y §. 21
RAURLAL UV LB AUS A L A HOARL Birrt 53 9. %L SL61H 22L5AIRDS
gl Y5 A dl d AdlaRHL Ul € 2 Sl R 8 52 0.
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10.8.5 [320 (Freons)

10.8.6 p,p’ - LASARL -
sralEudazluasail
PR ».p -
Dichlorodiphenyltri-
chloroethane) (DDT)

ARAN

A 2c12eL il depel wirosolel] (30 1Al Aus all © - 519
AIH AL 52, AL 200 24 (U513 il WAREL dotHl ¢lourl A5y o 9.
(A 2 SAnnl sdiRisdiRison Al dysd Ad Bl s
e 9. d vifaral, AufdaFuics, Biandl, 2124815 (non-corrosive)
et W0l UMl FUidR WA iyl ©. (821 12 (CCLF)
Gellolmi Atall ay, Guadloll AL (F20AL WSLHL 215 6. def Beulet a2
ul3u1 (Swats reaction) gl 2215ARIFMAAHI] 52UHL 249 O, AHIY
Ad dx ayfaan -les, dellds 2 dldiiglidil Gualal sa Hie Gt
52Ul 204 9. 1974 YL [ wlls 5@ [BoMA Galle 2023 20 538
Wi~ Yl od. aleuaeiil (B2 ysards guidl Wil a3id 53
A5 B 5 ¥ gerdl A AMdlAA WA ueldl w5 9 (AsH-14,
qRe-X1).

naH sAlRAsA s16URs Fqriias DDT HA Ad 187340 eietialdl ¢, uig
astl ogias adsdl 2uzsisdidl Wit 193140 Racd-su Pl
iNHLEAL WA {2 (Paul Muller) 530 edl. 21 2l M2 W {19481
RB w21 2etnilaenaai- 12 Hioid WRAMS 2i-id 52 21 sd.
(Bl [@uyg vl DDTHL Gudlol [AudR 6leeusl Adl QA SRR 5 d
Woucd, HARUL FAld-IL M9 dl 954 (s olelR UsiR-l AUl dia)
Fellaid] Bl UL AL HUBRS S, A5 19400 il DDT-U
s Gualoidl 518 AHAL Gt adl Al Holl. Fgatidl s
woAladizl DDT A WleRiticsdl [@sudl eldl i o Jeoel il Hie 24ld
3L AUl &S edl. DDTHL A0aBLs 2efldl 2t d-l 2426{40 gl
xR a2 ot el wsilzil gl DDT ¢uell 21w agd e,
il oled o A206{y s Uall2AlHl BHL A 6 2in AASIA 6. Al AR
(ingestion) 2214l €3 A A 2 dl WRilIHL DDT+ Hiodl 44y atat-l
A8 98 69, 445 A (United States)i 197341 DDTL GuaiaL ur Wlcioit
AL Sctl, U3, (AL 25 22004l UR DDTAL GUloL 241% uRL &S 26 6.
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i Q)

Cl H
DDT

UCHIOQ/ARAOA SASS AU AUl GlHIRAHL AL s, 6L Al 44 Sl URHIYIAL vl
Yool dvil BisH ML S wadl dilddiy (- 2gl- adl?) Al ddly adlsd s asi 8.
Sl uRHIAAL [AgdBRIAL 51614 URHI, Sl af dldiel diesidd SAss AUl AL sLoi-
gelogt ol yollu €la ©; dell sl uHy, AiBLs Yedloou AL B wUR ddla UM, 2ills

HwRIlHOUR 4R, €9,

HIEHIOA SALDS AU U AL elloAl Yo HAAs SAlF A g1, 2iiesle AUl Setiost
ARl GHRYL gL dal $16 ey, WAMA saluds vadl ediowt gL Gualoe]l uesieid
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AUl -OH Al deloyt ad [Qraun gl otritell astd 8. R eallds Al 2R A=l
Saszin 2Rl [Qauq uEa gl o as 9. sdluds 2 wliss ddio-ia dio AR
ugld gl Gad Ad etsudl asiy 9.

woo leia-l3ha 2 dir $2 AL 2USUACAUAL S181 S101-Selioret Aalogeilnl Besanliy A
sadl e1dgisiein Aol aviHelul Gl Gl 9. it Aol el vew gl uid siois sasul
AYRl gl U B,

sestdd gy Al sraiqeell (e ulsay, [Qdud uEa 219 g usugei w8
ulBan 53 sio-diedla ol oisiaail uBal 12 viesdd iy dlyHinL sol-Sdiot ol
gelladl aotel 8. Sl [[Ra WEAIA durl oasld ol U S 1 S 2 WM
aoflgd sl 20d 8. S 1 2 S 2 WEu-Al Balafa axar we (5@l weways efist oo
9. Bud suesdd sy daly-irl S 2 Ul dgele el syl girl s S 1 Ui
dgRPota ARASW glRL sAUHL a6,

WAL s A% Bl SLASARUAAA, SARASIH, PUALSIH, S161- 221511858, [F21A
2 DDT s eiBls Gualbicl 4Ad 9. A% 1 Adly-ll WL Seals Aol wodEl ([Qaed
Wl asdl Aol uREA Al 2R e audt 52 9 dal ualaeld vl Glen 52 8,

ALY

10.1 A ealdel delds Al UwH TUPAC ugld Wil dvil 2 dda alestsdd, slaslas,
osionsles (mals, Bdlus, gdlus), [usks saa s dads Ayl adllsd s2u:

(i)  (CH,),CHCH(CI)CH, (ii)  CH,CH,CH(CH,)CH(C,H,)CI
(iii) CH,CH,C(CH,),CH,]I (iv)  (CH,),CCH,CH(Br)CH,
(v)  CH,CH(CH,)CH(Br)CH, (vi)  CH,C(C,H,),CH,Br

(vii) CH,C(CI)(C,H,)CH,CH, (viii) CH,CH=C(CI)CH,CH(CH,),
(ix) CH,CH=CHC(Br)(CH,), (x)  p-CIC,H,CH,CH(CH,),

(xi) m-CICH,C,H,CH,C(CH,), (xii) 0-Br-C,H,CH(CH,)CH,CH,

102 <13 salddl Adeidl TUPAC U4 quil :

(i) CH,CH(CHCH(Br)CH, (ii) CHF CBrCIF (iii) CICH,C=CCH,Br

(iv) (C(313)3CC1( v) CH3C@-C1C6H .4)2 ‘CH(Br)CH3 (vi) (CH,),CCH=CCIC H,I-p
103 <3 sddl slelMs edixt AU UAL ClHRRIL QUL :

(i)  2-sdiR-3-Fendaisen (i)  p-ollHisAIRI [
(i) 1-5ClR1-4-SUHAAASALE SR (iv)  2-(2-5AlRUBASA)-1 -2l 52
(v)  2-vlioyen (i) d-gdlas-oyardd-3-sudidided

(vii) 1-ol-4-dlas-eada-2-Radast  (viii) 1,4-S1a60H16342-2-G
104 <A Usl sl loa Asmen Ael ay © 7
(i) CH,CI, (i) CHCL,  (iii) CCI,
105 eSistoint CH, vl sl 418 WEa sl el uig d qamsiaml Wl »is o i-disdil
Al CH,Cl 2l 8. L 1dgisioind oie e,
10.6  C,HBr ystcllon 2log-il-l aHu2sl dvil,
10.7 03 euiden Aozl 1-vuaidiegen-dl oitaz el aHlsell avil
(i) ou2-1-vle (i) 1-sdiRioyent (i) oye-1-9+
10.8  Gouedl Swwiqrioll UBus »ied o 7 Gelswl Alsd AwxAdl.
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109 13 eaiddl udls Adisl s Adigt S 2 uBAHL -OH wd ay sl w523 ?
(i) CH,Br »al CH,l (ii) (CH,),CCl >4 CH,CI

1010 ¥ 2dl o4l 2hesl il i 52 5 % 1A saldar sy AdlyHi-dl SA-lami
ARuH Saisuds WA ReadJsdilymad ubael o 9. d Usl eu uefln 2iol
(i) 1-60H-1-RansdSaAusdie sin (i) 2-sdlRl-2-Fandacye-
(iii) 2, 2, 3-2ufenda-3-sliMiten

10.11 a3 salden uRdd-l 3dl Ad sel ?

() dadianial oye-1-2ud- (i)  SAAHAl sl

(i) Wil -2t (iv) eyl o-ndd uesieid
(v)  widlqsiel dud- (vi)  SAAlaHidl Sadd sAlR1S
(vii) oMM W (viii) oye-1-O-uiell 6ye-2-6

(ix) 1-sdiRioye-uial n-vlise- (x)  Alauidl onuEsda

1012 AHAAL A HIZ e,
(i) sl B AsHL AsdlesHdd sl [Bda AsHeL sl 20l © 7
(i) 2uesdd Selds Adw-l Yald dlal ol weldl AMBd © 7
(i) Bd uBusia Mo REQHD oiiqaH] »ud © 7

10.13  [s»l-L 12, DDT, stold 2215188 2 2UALASHAL Guadloll %audl.

10.14 03 eaiddl uds uBadl W sieils Auy-l sigre guil

() CH;CH,CH,CI + Nal —at
. Sale
(i)  (CH;3);CBr + KOH Sl

(i) CH,CH(Br)CH,CH; + NaOH — 4L
(iv) CH,CH,Br + KCN — bt 8ida
(V) C¢HsONa + C,H;Cl ——
(vi) CH,CH,CH,OH + SOCl, ——
(vii) CH,CH,CH = CH, + HBr —2545¢
(viii) CH,CH =C(CHj3), + HBr ——

1015 3 suiddl uBudl Bala® avi,

nBuBr + KCN —EOHHO0 5 BuCN

1016 welds sl Al S 2 [Greiut uBaL uc-dl ulafbuicisdidl sHl ollsdl
) 2-6lMI-2-Brandaoyed, 1-olimiten, 2-6liHii-ert
(i) 1-6-3-Frandaeyen, 2-olH-2-(Heandasyed, 2-6lHl-3-Madaoyen
(i) T-olHioded, 1-60M1-2,2-sMadamiue, 1-6iHl-2-Paudaoye,
1-6l3-3-Brandeoyen
10.17  C,H.CHCl %+ C,H.CHCIC H, Ul 53 2l el KOH a3 ay adeusSel salacus- wi
87
10.18  p-susdiRATAd Ay 2 gloddl dril o-¥ m-dMERsL sl a4 €l 8. Ul
10.19 1A suldal uRad-l 3dl Ad wu © ?
(i) Wil Wile-1-210d
(i)  dadiaxial eye-1-2ud-
(i) 1-elHMtAi]l 2-oMIduA
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10.20

10.21

10.22

10.1

10.2

10.3

(iv)  Aeys-uiadl sodd s esisid
v) Uil 4-GlHIALS AT
(vi)  oddd wiesielaidl 2-Bausadadids »iR
(vii)  SAAlaHidl w25
(viii)  elnmil seiicilnn
(ix)  2-sdiRioyedial 3, 4-sufraudadsiq
(X) 2-Bada-1-wdlAmiall 2-saiRi-2-FMadanii-
(xi)  dadd sdiRSMil WAASs AR
(xii)  oyqe-1-S-3iall n-oyASAAUALLLDS
(xiii)  2-selRMUAHEEL 1-WuHle
(xiv)  2USAUSE sesieianigl 2uldisiy
(xv)  sARIGDAHE]L p-uS2Eid
(xvi)  2-olMiuAHIE]l [-olHIMUA
(xvii)  sdiRiSAAHIE] 6y
(xviii) ol[uidl B
(xix)  qdlas-eyadd didsiadl 2udAleSd AHIS
(xx) Ml Bradauisiua-dss
piestde sl wdly KOH uig-l uBaiel »uesicid oirid 8, uig suesisidly KOH w2l
el ey fluy dils il ul 9. wxAdl.
walis viesda eaids C HoBr (a) 2iesieldls KOH 18 ulbul 53 2yt (b) 20U . Al
(b) HBr 2012 Wi3dL 530 (c) 20U 6, % (a)-ll AHE2S €. AR (a) AUAH g 11e WA 530 Al
(d) CH , 20U &, % n-oy219a oSS A8 ARl UL 121 ottt Aalog-ell (Bt gl o,
AU (a)d elieila Yot quil 2 ol WEAAL M-l A58 duil.
TR TR
() noyasdasdidsdl suesididly KOH a8 war sami »ud
(i) ool szl eldHl Mg ae wBal seaHl 2ud
(iii)  sARGUTL waldous-t sl 2ud .
(iv) dadasdiidsdl wely KOH 118 uEal sl 2ud 9.
v)  Peuda ol gesduadl eroddl ABud 0 uBdl Ul 2ud 9.
(vi) Fadasdiidsdl KON 18 ulEal sl »ud 6.
aval Aol d2ens usiu Gar

Cl
(i)  CH,CH,CH(CH,)CHCICH, (i) /O/
CH

275

0.
6.

(iif) CH3CH2CH2|CHCH(I)CH2CH3 (iv)  BrCH,CH=CHCH_Br
H,C—-C—CH, Br
| C,H
205N
CH, ) oocH CH,

sliesleld Aiesidd 2AGHL FuidR 52l Hie K-l 018 H,S0 Al Guailor 30 asidl -l
s 5 d K @igadl HRME 3uidRd 53 @ 8, curete d L »lifE3aq 52 6.

(i) CICH,CH,CH,CI (i) CICH,CHCICH,  (iii) CLCHCH,CH,  (iv) CH,CCL,CH,
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10.4

10.5

10.6

10.7

10.8

10.9

(i) CH;
I
I
CH,

.o b b
(i) C°H,C°H,C°H,C°H,C°H,

(iii) C*H,C°HC°H,C%H,
|
CH3

~

Ol SLOSYL URHIBAL UL 89, dal SIS uRL s el
(R A fluy 2ud ©.

AU SO UMM a, b 2 ¢ YAUL ddAAUML iUl
0. AL SLOZAAL [QRauAdl A {luy HoL 0.
adl o T AMLAL SIS URHIRALA a, b, ¢ il d YAHL AdAalML

~

UL 9. UM AR AMERSY U As” oA 9.

. Q,CI ) OCH{B{'}CHS /@cmm . T
(1) (i) (iii) (iv)
O,N HO
Br

(v) CH,CH,I (vi)

(i)  sARBMAA, olHMAA, QaoiHMA, oS, Gosanbiy iedlusn ana-l w1 abl o,

(i) ANSAMUSASARISS, [-5AlAWUA, [-5ei10yet, HSAUUOASARISS Wil €lat-dl 518
-5l sl <l Gosanlble 4ud 6.

() CH,CH,CH,CH,Br

(i) CH,CH,CHCH,
Br

(iii) CH;CHCH,CH,Br

|
CH,

(i) jl\
cl

A= QMgBr B

C = RMgBr
-
R' = H,C-C
|
CH

322
2elasi

wals Salds elal 108 519 vlasially Ay eidl el

[Bdlus eads, qdlas dads sl ay »sul uBaL 52 8.

Praude a4e dalds uqe-l 1w dlal 51280 x1asially »aRid
A8 & i UL Ao w2 9,

gcllus steliberndl ag 2l 580 gdlas dads, [adlus
galds sl ay asul uBaL 52 8.

wals sl Bdlus siofidaidnsdl ay 2l s18
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