[ESEICE

HYDROCARBON

ELE

T Toha o TSI o U9 o7 :

THRTT FH SR NCH. Tgid &
STTAR TTSIhTeA! 1 ATH ol Fohil;
'{Q";h"i, '{(’qu\l"i, Tochlsd dAUl '{{l*:lrdq')
BIESIhTA o THEHA! i TEaH HY
TehTl el 3! Tl fora Hehi;
% 9R ¥ HEm;

qifqs Ta TEEiTE (uied o
YR W Ueeh, Teeh I, Toehlsd el
ek BTgghleHl § fawg s Tontl;
T o fafa= 9o (FHThiaeEl)
% MW TR 3T a9 T Tehl;
BIEgITE i SIfHeRT 1 Sell o i
% ®Y H q 3T SR STy
T He<d ol Wohl;

SO fhamfafy & fER W
SFIATHT TeehiHl qeil TeeheHl o Hehor
SRS o T T STTAN HT okl
A= 1 A &1 a0, THEw
R EGEREIS R IR R | R ERIE
1 foranfafer st =amen w1 9a;
Thel Ffoemdt ssieer R Afaeentusi
o TSR e =t SAREA hY Hohil;
qen

ShESTrl e faorerar o fowg
g T

Weheh 9

ETESIFIET Fell & gqE |id &l

BIESIhTe U Tod: T ¢, Torqent 31ef sheret shiei qen RS &
2ifiTeR 21 TAR 37k Stem | eregiehTad w1 Hewqul AFEH g1 3
TeAdS, Fas onfs witr wiski @ ufifed =i, <t $o9 & w9 A
ST § AT S &1 Tedist sfad Yeiferdd 16 w1, Sefeh Siesi
TEfd WEfas T8 H1 dferd €9 ?) SARRdl SHU Hfa IS
TATAS (e Wrepfaeh 1) weeH | €1 98 ot SoF ®, S wiehfaeh
T o S0 © U B 71 ey, S g-udd o e urn S
%, o GYE] STEaA (fractional distillation) ps| ﬁ?j?f SISl qer
HUFHT U Bid &1 il 6, il o Wik AEeH (destructive
distiliation) ¥ W eidl 1 Wrehfash & ot o Fell &I GIE F
A SO TR § U Sl €1 Hited o gven W 6 i wdited
Wl 19’ Fed &1 Tadish 1 ST el $6F % w9 H a |,
ST e HE YUV el T T HAET B o ST e o ok
w9 ¥ foran <1 2, Ak THE F YU Thotdl €1 e aret
%! $o oF B9 T Y, SIolel qefl HUASH R STevFHdl Bt 2
U qU WS | HoH ol TEferd ared H g9l el €1
Goft o eTggrRe o 0 B &, S Sl o @i &1 eTggrehleH
1 ITAM Tiferel=, Siferdred, giferersda 3ffs agarenl o6 o |
fohan AT 21 S=9 STU[IR o1l BRgiHEH %1 SYAN U= H ot
o B9 | 3R Tk qen el o o § yrfie ueref o w9 |
off feman S 21

e Y e e | eEgiie oh Hewqul SUAnT whi STes
TE U T €| 38 Toheh § SEgihiaql oh aR o SR 1fees S|
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9.1 SAtehIOT

BTESIhTe fafq=1 Yeh o Id &1 ehie--ehre 3Trsell
%1 Yepfd o STMER W 3= J&Ad: d1 998l § afiepd
o T 3 (1) §gw, (2) orEqw @ (3)
Wifesh TRSEhEH| Tgw BEehET § ha-hre
A FHT-BESSH el @Y Bl ol afe fafq=
hTeH IRHTY] A0 | Tohal 3TEY § e foga Jaan
T &, @ 5% ‘Uoohd’ FEd ®, S 39 Theh-8
T U 9k §1 T AR A% Hre WA S et
T g o1 i e €, A 5% WiEdeiieeh ' el
ST B 1 ST BIZShTel T shis—ehla agaTTae] S
fgemmeier, foemeer o1 S Sufterd B €1 wWHfesw
TIESIhTE Hed Ml 1 T fagiv Jer g1 1
hTeH i FgHATSIhAl T TGS 1 Uhdl HATSiohal
1 &AM ° Wad gU (faga sJ@et a1 9aad @) T+ H
St o Hige a1 Hehd &1 Ueehl o Higel oM o
fau smEdl oF foau zufees don wEmEt & faw
TR i TRl T ST BH Y Hehd &1 Toehl,
TehTed 9U1 WA BEemEHl & fau fom Aed
TAIT ST HHd 2

9.2 Uk

SIET U8l S S el €, Yook hle-hled Tehdl
AT I Togd Een el BEgehEE gl HoH
(CH,) 39 IRER 1 JoH T3 ¢1 HH T 19 T,
HiFct i W qe Tesel &5 H 9 SR §1 SR S
B o Teh BESISH TRATY] T e & gRI Hfceeriid
Y T BISGISIH T hi STERIH G TSHL TR
HTa 1 TqHANSTRAT I T FA €, q1 ST
W BM? SATTHRI C,H, W B G BESIREH,
fSRhT STUE C,H, ¥, UF weardl 81 37d: 39 CH,
o e BTSN WHIY i ~CH, ¥ 511 Hfaeeud
Hh C,H, % ®9 H Wa HT Thdl ¢ |

39 YN BEGSH HI WA (CH,) W98 5N
Hicreentd sheh 3T 3= g ook o1 Fehd &1 39
R T S C.H, C, Hlos?:m;q’ Gl

;i L]
H—(ll—H fo&dt H %1 CH, ¥ H—Cll—(ll—H

H H H

297

3 grEghEA EE et | fafeg g €
it o Al 3 3= Afyehwient 9 srfaferan &t
FEI E: YRE ® T UUrEA (Parum=7%H
Affinis=Toramelier) sed &1 F1 39 Ueehd IRER a1
TSI ol (homologous series) o el =D
IR A F M o Tehd &1 A 79 fafe= TeohHl
o Al T ST Fd € A 7H 1 Bl © R UookhA
1 HHF gA C H, , 8| 5@ n H HE ST T
ﬁmw%ﬁﬁmﬂwmomologoue) <kl
yfafferce ea 81 91 39 WA 1 G= h1 TR0
FX GHhd €2 GASHA HIE SAFE I fash s
fagid (VSEPR) & 31UR (T&s- 4 3f@u) Aeq
HT = TR et @ (Fa 9.1) S sgawaca
2 forad e wRam) ohs H qen IR gEge W]
FEEqoherh o W) Al W R § T TR e
H-C =1 ¥ %101 109.5° Bl 2l

fers 9.1 997 (CH,) T Fgvheiss T

UeehHi o ool 399 | 38 Td 8, f5 C-C
q C-H Tsili k1 sl shH9l: 154 pm 3R 112 pm
Bl & (-8 3fE) | Y TR A G ¢ 16
C-C 1 C-Ho (fam) 31y &1 fmior shreid 1]
o G sp’ AU TEGISH TLHTIST o 1s o THIef™
arfaeame @ e 2

9.2.1 ATH Ugfd AT |UIEIET

THeh-8 W A fafa=1 shreifer AfiTent 1 Sfor =t
T Tgia H AR W eI B b | Yook W AW
TG AU THEFEA h FS T IR gRI THEA
S Wehdl B WIMRO AW Hiwd | U T §1 gy
I TE= B9, TSH a1 YT | oherdd Ueh GLEAl
I STt €, Selfeh S=d UeohHl | Teh 9 ek GT=m
ot g Fehdl ©1 C,H._hl L=l fored T =R el

Wﬂmﬁﬂ%{om s1qan wnfEd e o
N S wd Rl
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I H HHH
1l 21 sl a4l

HG g
H HHH

& (n- o) (FaLIH 237 K) 3R

2-HiEUeT (STEEee)

(FagTh 261K)

CH, # & fod y&R 99 &EH d0 aNE
TIESISH A i Sig Tehd 82 3% diF YR W
afterd T Hehd ©, SIEl G M-V ¥ fe@mn @ 2l

111 H—

T=A (n- 9=)
(FaYE 309 K)

2-HiIAeA (STEHu=A)

(FaYgIh 301K)

i
H H-C-H H
N
v H-C - C — C-H
| | |
H H-Cc—H H
|
H

2, 2-eTERfueded (FrEe=A)
(Fa¥HTH 282.5K)

R IE I CRIE

AT 1991 11 %1 319 g3 9AH 2, fohg aaeris
ae o Tured f= §) g YR T 101, IV a9
Vo 9] g3 TAM T, fohg Faerier qen e e
E| WA 1 A 11 937 & GHEId €, St S
111, IV 91 V U=H o GaEEd &1 gk qoremi o ofat
TTRT TEAIST H 3o’ o HRUN 7| 34: 3% “WTSMIeh
[urEadd’ (structural isomers) &aAl 399 T
GO 1 111§ Had hree WA 1 @ €,
Stafer ST 1, IV 991 V § 9fEd e S@et 2l
3Td: TH GLEAIcHe FHade, Sl e GRETIeT i
SfEell § @ & ®RU BW €, H ‘o guEas’
(chain isomers)%ﬁ%l 3d: 9 <@ fw CH,
qe C_H , W %A T 7 T SfEen e g €

SEEIU 9.1
UGS C,H,, et Ueehd o faf=1  sj@en-
qHEFel 1 GlE q91 SR 9. A fatau)

&
@ CH,-CH,- CH, - CH,- CH,- CH,

N
(i CH,-CH-CH, - CH,- CH,
lCH3 2T
(i) CH; - CH,, - ICH - CH, - CH,
CH, 3-HforeTd=A
(iv) CH, — (|3H - (le - CH,
CH,; CH, 2,3-SEHfUASA
o
) CH, - cI - CH,- CH,4
CH 2,2- AT

FHEA WA ¥ TS TU T HIeH AT i
& o YR W HEd TR & wufds (1°),
felieren (2°), qeraeh (3°) T =™k (4°) “hTsA TRATY]
Fed g1 HrET WA (S 3 w9 TE e @,
SE- HE) | SFUen cheel Teh shis WA § (ST 8
G- TEA ¥ 39 ‘WUl weq’ wEd Bl sAfan R
ATl CAIY] Wed WHfhHeR eid 1 hra T, S &
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HTe T 9 Te @, 54 fgdtas’ #ed €1 gdiae
HTET I BT RAGS ¥ qen FRE O 9k ®e U, C H, %R A den C
TRHIY] R 3T Shie WAST § S[S B &1 9
YA W VH 1° 2° 3° T 4° s TLATIRT
B Y Fehd 87 A SY SeeeR Yokl o1 HTEAG

ST 9.2

299

A T, dl hE YehR oF gHEEd U Bl C H . oh

6”714

H. o 75 GHEEd 999 2

T L, IV e V H e 3@ € & -CH, 998
HTe HHIF —2 U IET 21 Yook o shie TRATIA
a1 3= ol o AifeR ® -CH,,-C,H_,~C,H_ S’

C.H,, 3TUYH a1ct Ufeshed e o fafe=t wmemal &1 w=mm fafae qen fafe=r seq sf@en ® —-OH
S ¥ W Ueshislal o TS WU, 1 Famsu)
Theh 8 H U8al W Ffad 919 Ui o Fmr Il T TR0 i gu dfaeentid deohdl o fefarad
SR GRT AHHIU Bl SRV 1 ST ed- i et Tl

&
C.H,, ¥ W W HTd @E']g”'m QQTS-IETFI <hl A
@ CH,-CH, - CH, - CH,~ CH,~| CH,- CH,~CH, - CH,- CH, - OH | U=4-1-3id
(i) CHy-CH-CH,-CH,-CH, | CH,-CH- CH, - CH,- CH, Y=T-2-37A
| |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH, - CH - CH,- CH, Y=2A-3-311dA
| |
OH
CH, CH, 3- AfoaeRA-1-3a
| |
(ivy CHg-CH - CH, - CH, - CH, - CH - CH, - CH,- OH
CH, CH, 2- AT~ -3
| |
(v CH,-CH,-CH-CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- Hforeaeea-2-31a

|
i) CH,-C-CH,-CH,

|
CH, - C - CH, - CH,

|
OH

CH,
|

(vi) CH, - C ~CH, -
|
CH,

CH,
|

CH, - C - CH,0H
|
CH,

2 2 - SEHfIAYHT- 1 -7

CH,

|
(viii) CH, - CH - CH - CH,

CH, OH

|
CH, - CH - CH - CH,
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Tel 1 ‘Ufehel Tgg’ el S €, ik 3= Uoohd
Y RIS WA o fowemod g1 i foham T dehan
21 Ufeswc 99g 1 99 G C H, | (THH-8) T

s § T TN H WS IUPAC T feam
eyl ], dl [UPAC T § HEl U=l $o HTaif-eh
FIfTeRT 1 AR foramn ot e & weweyt 2
Uk T wagem ek Tooh oh e ULHTIST
1 refam e &t fa@ ) qeavErd 39T ST
foran Stem 99 el TR TR gt S[E1 gl
& a1 37d W BIESISH WHIIS i F9w H&A g
e AT R FATSIhdl i A fhar STl

R IE I CRIE

SETEUT 9.3

freAfefaa ifiert o e g N, 7w fafee-

@ (CH,),CCH,C(CH,),

(i) (CH,),C(C,Hy),

(i) FTT-qtaen (R -feemen

&

Q) 2,24, 4-TEe0=A

(ii) 3, 3-SEHfURY=A

(iii) 3, 3-SE. FaFs (RER)-Ffea-2, 2, 4,
4 -Ierforera=A

WIOR 9.1:  raTTeh ANTeR T ATHEHTUT

IO @97 1L.U.P.A.C. | feuforat
c?g CII-IQ—CHs =IATH AR AT FUIHTA o hH
(%) 'CH,-CH - °CH, - *CH - °CH, - °CH, W e
(4- Tfora-2- AfeRH)
CH, -CH,
|
8 _7 _6 _5 _4 — 3 _12 1
(@) *CH,-"CH,-°CH, cl:H (iH cI CH,-'CH A A A T % F
CH CH, CH,-CH, T Faeer
CH, CH,
(3 3-erEufore -5- STEEIIfIa-4- Aferasia)
CH(CH,), ,
| U o %A H fgdas
1 _2 _3 _ 4 b, _6 _7 _8 _9 __10 0
(1) 'CH,CH,-*CH,~*CH ClH CH,-"CH,-*CH,—°CH,-'°CH, (secondary) ! & W
H,C-CH-CH, - CH, S 2 ; TSN F U ¥R
(5-fcft-sfear-4-sTeamfcTar) A 2
(¥) 'CH,-*CH,~°CH,~*CH,-*CH-°CH,-"CH,~*CH,-°CH, TR fgetl o feenfuE
| .
CH,
|
CH,-?C-CH,
|
’CH,
5-(2 2- eIt AR
(¥) CH,-*CH,-3CH -*CH,-°CH - °CH, - "CH, Ui o WieifeRdl %9 |
! |
CH,-CH, CH,
3-Tfor-5- Ao
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IR -3 -TUA-2, 2-SEHIUAI=A I Fo
o1 frafafed T & gR T fRar ST HeRdr 2-
() U A AT T EE TR
C-C-C-C-C
(i) 1o TRATOLST i 3R ifu—
CI_CZ_CS_C4_CS
(iii) FEF-3 W TH WHA-THE q&1 FHEA-2 R
o9 wifeu—
CH,
Cl_2C_SC_4C_5
L, &,
(iv) T% e AT hI GASTRA i BEGSH
T[S T STEvIR T | T Hife|
CH,

1 | 3 4 5
CH, -C*> - CH-CH, -CH,
| |
CH,

C

CoHy

TH YR g9 TEl W W UEE W 21 AfE 31
feu T A B G- § feT wHe gk 2, @
frAfafaa go #1 ga it

3SMEXUT 9.4

frefafad difrwl o g=Es g fafen-

@ 3,4,4,5 MR

(i) 2,5-SEHIITRRA

T

L2 5 Sy g g

@ CH,-CH,-CH-C- CH-CH- CH,

| |
CH, CH, CH,

1 2 3 4 5 6
(i CH,-CH-CH,-CH,-CH-CH,
| |
CH, CHg

301

IR 9.5
frefefea difient & gwal fafew) Ky T
M S i T2 T RN, T fefau)
(i) 2-Tfrerd=A

(i) 5-Uferer-3-wftreees

W & 4 5 6
(i) CH, -CH-CH, -CH, —-CH,
|
T C,H,
7 AifiTeh o <efam @ Ui e i | Bl B:
a1 Bl 21 37d: TE A 3-HfeReH B
(i) 7 6 ) 4 3 2 1
1 2 3 4 ) 6 7
CH,- CH, - CH- CH, - CH- CH, - CH,
| |
CH, C,H,
9 Affer | o 39 BR 9 URH &4, & 9
o g &1 %A % el o/@: §wE M
3-Ufore- 5-HforerRe Bl

9.2.2 fa=m

Teoh o q&d Bid Yeifera™ qe Wiehfaes 19 ¢ e
off Qeondl i 3 faferml g o=@ S Wbl ©—

1. ITHJW BIEGIhTEAl d—
R T TR Sy
Yoifean qen feper) 1 sufefa o TewH & @Y
TN Y Yook ST B1 39 Fieha shi STggIeietor
(Hydrogenation) FEd 71 3 G HESIEE] T\
AT FE T ARG HLdl © 3 e SH-BEg ST
e ] Wiha T 81 wifeTw qen Yafesm, W
o M9 W & AT 1 IARG H 2§, W Frober

IAH o AU Aufars ®9 9 S<=9 9 91 9 i
eIl B 2

CH, =CH, +H, —2/2/N _,cH, —CH,

T T

(9.1)
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CH,-CH=CH+H,- 22N, cH, —CH, -CH,
T EIRE
9.2)
CH,-C=C-H+H, 22N, cH, —CH, -CH,
T EIRE
9.3)

2. Ufewher gemgel |-

() ke Taeel (FqSiNEel o STeran) w1 S
oIl O BESEAleh TF §RI 31T i W
Toehd I Bid B

CH,-Cl+H,— 22" ,CH, + Zn*

FARHEA D

9.4)
C,H,-Cl+H, 21" ,C H, +Zn>
FARTLT TIH

9.5)
CH,CH,CH, Cl+H,—2~"%,CH,CH,CH, +Zn*

AR CIEE|
9.6)

(i) Tk 3o foerd (7 9@ qgw) ° dfoka
2SI Wifeaw o1 o WY AfukEA g
=R Ueohd U B 1 39 Afafehan i et
Irfaferar (wurtz reaction) wed %I Iqe 9H
e LAY G el I=aa Ueohd oA oh
T wge 1 St 2

CH,Br+2Na+BrCH, B % CH, -CH, +2NaBr
ElEIERE] oL

(9.7)

C,H,Br+2Na+BrC,H, = *%,¢, H, ~C,H,+2NaBr
ELILCE -
9.8)

B, AR & SAGHH Ufohel 2oES o 872
3. wE et 3T/l H—
() hrEfafcier Tl o Hifedd a9 i TSl
A (AT TESEHEE Td hichdd s
o THLOT) o WY TRA HH W HIeiEfere 3T

R IE I CRIE

¥ Th U HE A Ol Yook T e 2l

FHEAFITh 3T © e SlEefaEe o 34

faciion =1 TaewTal feRaetierTaT (decarbo-

rytation) FEd B

CH,COO Na*+NaOH-%%CH, +Na,CO,
Hifead woHte

IETEAUT 9.6

A o foram & fau fee ot o wifesm
TN hT STETIHRT g sTfaferan 1 TEEfTs
TR ot fafau)

E)
FeAgh T
CH,CH,CH,COO Na* + NaOHI[§%%
CH,CH,CH, +Na,CO,

(if) e A ToRr-srwesig fafa st faafas
el o Tifem srere WferEy wau % et
foeras 1 foagq-eTa¥ed & W U W 94
e HY] H&T A1l Teohd T B

9CH,COO Na' +2H,0- 2™, oy _cH,
Hifeaw THee +2CO, +H, +2NaOH (9.9)
T rfafsren frafafed o= § 9= et 8-
0

|
(%) 2CH,COONa"  2CH,-C-O+2Na’

(@) TAE W-

) 0)
I I

2CH,-C-0-2% 2CH,-C-Q: —2CH;+ 20,
U S UEieT g ok Afe e erh
(77)  H,C+CH, O G-H,C-CH, 1
(F) RS W—

H,O+e” O "OH+H"
2H' O H, 1
Ao 39 fafy grn &1 oA S wehdt, =2
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9.2.3 TUTYH
aftferer ToTertd
Teohd 3103l § C-C G C-H 3T o Hewdsh o0
T2 e TH IEgie LA i foR[q el o
TEd HH AW o HROT T Gt Yook ST B
&1 3ok e el drelaled e I S B | gee sl
% N1 Ueehd 407t o YoM 9R ¥ C, § C, T
T, C, ¥ C,, T 3 q°1 C,, a1 I5Y AfeH He
I ook 298K W W B 21 ¥ T e e
B 1 5ot o Uooh w1 faeian o forg emma s e
22 e, BrESrhTe o e B, Rt Sudn wreferd
Al | 2¥F o w9 | fopa Sran 21 Ul 9 6k
=1 gl w1 SUE FUSi ¥ WH oh ¥sd 8eM,
et Tstet e[ e g ok forg femen ST 21

Y Y01 o STUR W W 981 i Ypfd o R
H o9 1 Fied €7 o WEl § AfE oY wed ¥ R
a (S=a Uoohdl o1 fago) s1ydia 2 om: 98 <o
forielt wepfa =1 T 1 faeeRl § usie @ faeremn
o Gy W e 98 <@ T E R ogee uee,
yet foremmerehl Stafer STyeta q=ied stye™ faament |
faer e €, sterfq “gHm gue 1 Sier @)

fafs= woordl oF s 9RO 9.1 (F) ¥ fgu
T €, e =e v @ R enfoesh gomm o gfg &
- Y I FeenRl 9 off fa ofg g #1 9
TH qe W 3R € o onfvash STeRR s1era o10]
IS &A% 9@ oh HIY-EY STH  SAqufvess
FretETey 9 95d Bl

U=A o 9 SHeEd Ueehdl (YA, 2-HfYa
S AT 2, 2- SEHIYUTINA) o FFHhl I 3@
Y 7E vl ol € foh U= | e e wemge w5
T T G 1 329 FFF  (309. 1K) B, Falfw
2.2~ SRURIETINA 282.5K T Ieerd €| Iiad S@ernsti
HT T&A o TG °oh WIA-TY U] FHI SAHd AT
Sl S fAn S or i s s
ek Tel qefl gl SHaUfve oe Bid © | SEfY 39oh
FALFIH T B
TR ToTerH
ST ST S ST G 8- TR, &R, SRR
(ATFHFT FHF) TE =R (AUTIT FHE)
Tyl % Ui Ueehd wmErd: MfeRa B9 71 famiw
uRfeerfaai  Geeh 57 stfufsraneti w1 w=f¥ s 8-

303

1. wfaeemu erfufsramg

ook o U A1 AUk SISSISH I BeilsH, TEarsi
qN Tl ot gRI Wfaeenfyd = W € S
qUHRH (573-773 K) 91 g4 o fomRa wemer =
T feferton i Sufefd o SR g 2l
FHH STUAR dTel Ueoh TS IhI0l T TR HIhI0 &l
i &1 o srfufsmane, for Toehi o erggier T
Hfcreentad &1 S €, 1 wiereermos sthfeRamg sed €
IR HOF 1 FARATR0 A faan wn 2—

TATSHIRTUT a1 ZeATS T

CH, +Cl, ' CH,CI+HCl
FARHEA

CH,CIl+Cl, 0. CH,Cl, + HCI

STEFARITS

CH,Cl, +Cl, 0" CHCI, + HC1
TEFARHEA

CHCI, +Cl, 0. CCl, + HC1
FIFARH YA

CH,-CH, +Cl, (', CH,-CH,Cl + HCl (9.14)
FARTEA

Toohdl i galled o Y ifafswan =t ifa 1
%H F,>>>CL>>Br,>], gS| Ueehl o BEgSH oh
faRemm &1 R 3°>2°>1° B TSI TeiE @
=i Bia1 @ Seifer TSI sga efid g
TE U ISHHVE AAlH 21 7 sl stefimrs
(S| HIO, a1 HNO, )% Jufeufd ¥ =it 21
CH, +1, f CH,I+HI 9.15)
HIO, +5HI— 3I,+3H,0 9.16)

SISOl Yok Heteh e Twafet® g & i
TS— YRS (initiation), T=X0T (propagation) d
HHMYA (termination) o R 99— Bl %I

Torarfaty

(i) URHA- I8 sifafshan g qen gehre st ufeerfd
¥ FAke SN % FHITTEA (homolysis) q
RY Bt §1 C1-Cl 374, C-C q1 C-H eTa
1 ol § gl € 37d: I8 A ¥ 22 el )

(9.10)

(9.11)

(9.12)

(9.13)
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Cl-CIO . ¢l +Cl

FARA ord-HoToh
(ii) HORUT- FARA Jo-Toreh, HF 379 T STehA
FTeh C-H @Y &1 digshi HC1 9Ad gT Hira
o s oA 2, S stfafswar i e faem o
o S &)
(%) CH,+Cl—M ,CH,+H-Cl
AU Had-TeTeh FAR oh SEL 3T0] TR STHAT

Tk CH,-Cl T TF 3T FARH Jord-Telh oI ¢,
S FAA S79] o HHIYHE o RO a9 &

(@) cH,cl1+Cl1-Cl—" cH, -C1+Cl
FANH  HoK - FeTh

A 9o FAT qod-Hoish, < SUUed 9gi
HUY: (F) 9 (@) W W e §, [ oAk
TR e AR T TR HTd & | Fool 05 ()
TS (W) 9 F g 3R <1 § R o e e
wE Gud § U <1 v Frfafad € S stfre Setrergs
Sl o fmior 1 gmem 2

CH,Cl + C1 - CH,Cl + HCI

CH,Cl + Cl - Cl - CH,CI, + C1

R IE I CRIE

(iii) @ AHIUA- FS T TR ATRHE i
it qen fafa= urwd stfafeaneti & sror stfafswan
T B S 2l

faf=r gufea s@en gomq 1 frefafea 2:
(#) C1+Cl - Cl-Cl

(@) H,C + CH, - H,C—CH,

(M H,C + Cl - H,C-Cl
Zafg g () ¥ CH,-Cl U& 3R o 7, fohg
T e H o geiehl w1 el 8 Sl 2
U oh FANHIR o SRH TSH 1 SIS
(byproduct) % &9 H T h HRU H ST
foranfafe g0 SHen ST Wehar B
2, &gq
Ueoh o1 qe SRS i Sufterfd § T &
W quld; Afihd Bl e SRS 3R <o
T © qe1 WY & i w1 ¥ e kel @
CH, (g)+20,(g)——>CO, (g)+2H,0(1);
-A H®=-890 kJ mol ™’
9.17)
C,H,,(8)+13/2 O, (g)—>4CO0, (g)+5H,0();
—-AH® =-2875.84 kJ mol™
9.18)

WRUM 9.1 () UechAl o Ikl Ua Teiehl H TRax

TTfuaeh L1} U] AR FASR TeTieh
qx (u) (K) (K)
CH, HeH 16 111.0 90.5
C,H, LR 30 184.4 101.0
C.H, EIRE] 44 230.9 85.3
CH, e 58 272.4 134.6
CH, 2. HfeTdTe 58 261.0 114.7
CH, A 72 309.1 143.3
CH, 2. 72 300.9 113.1
CH, 2, 2-STERTIAUd 72 282.5 256.4
CH,, ECEl 86 341.9 178.5
CH,, A 100 371.4 182.4
CH,, e 114 398.7 216.2
CH,, BIEE] 128 423.8 222.0
C,,H,, EEo 142 447.1 243.3
C,.H,, S SRR 282 615.0 236.2
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HESIEIER]

foret doohe o fow wm < Afufsmen fFafafed
Bl B—
3n+1

CnH2n+2 +( 2

]02 —>nCO, +(n+1)H,O
(9.19)

aifaess O § oA ke oF RO Ueokdl i
o9 % w9 H wM H od &

TEohHl o1 ST o, A STeatTeRdTs gRI 3Tquf
T8 ¥ FEA Fesel (Black) ST 2, a1 ST
Tl , Y201 ST oh Sicl avieh (pigments) T8 Tk
(filler) o &9 ¥ Bl 2|

CH, (g)+0,(g) F T C(s)+2H,0(1)
3. Tafra stadatoT

I=9 T[E, SRSARASH A 91 o Fdq a8 o He
SR S SRt § e T W
% YR oh NS SR od 8

i) 2cH,+o0, IYPFHANQT, ocH,0H

(9.20)

DRIl

9.21)
os Mo, O
i) CH,+0,—22,HCHO+H,0 %.29)

BT ’
iii) 2CH,CH, +30, S8 0%RM 90 COOH+2H,0
TSR 3T
9.23)

(iv) WTEROT: Yookl o1 3faieheor T&i =iar, fohg
TATaeh BIESISH (H) AT ot Yook gy
TS § Sfediehd Bieh T Ueehigiel <d &

KMnO,
SRR ’

(CH,),CH
2 -y

(CH,),COH

2-AfreTgIYT-2 - 31t
(9.24)

4, AUTIISTRITT AT AHTGIST

n- Ueehd i ol THIfEm JRiEe den erRge
FANIZS T 1 Ul o T & T & Sk IMiEd
SJEe ATl Yookl W THEehd 81 S &1 J&d 3%
e QY ® qen T oTeY SIS o S T HrE
off Bt 2, T8 319 Hie Wehd B | 31¢9 ScUTEl T avi
G et sAatmast § el e s 2|

305

CH, (CH, ), CH, e AICL, /HCI

n-THRH
CH,CH-(CH,),-CH, +CH,CH, ~-CH-CH, —-CH,
| |

CH, CH,
2-Afer=A 3-AfeU=A  (9.25)
5. QUHSTRIOT a1 ke

T: I B: H AfEH HET GH] A n— Teoh T
i SAfeem, Afesea qen wifgy & sfiedEs
i Juferfd § 773K @ 10 § 20 IFASHE 6 |
TRH & ¥ fORTEESTIgd Bl diie a1 3Heh Heldra
Fea— | =hishd 2 S 1 79 nffshan <l THdienor
(Aromatization) 1 Tﬁ‘ﬂ?ﬂ (Reforming) THEd %I

CH,

a Cr,0O, or V,O,
CH, " CHs or Mo,0O,
| i M M «—>
CH, CH, 773K
CH, 10-20 atm
(9.26)
e, Afi k1 Ao Fea— 21 e o T
o fau amg wF @ Teond ggma|

6. WTq ok e 3rfafeRam

T 91 o 1 Tehel S &1 Sufeerfd § 1273K
T TRY FHH T HEA TAISATFIES AT SRR It
21 7 fafy Seelzeet o s S o 377
St B

CH,+H,0 -, CO+3H, 9.27)

7. AT9-3Tq=IET

Iead Ueohd 3=d a9 W TRA T R =0 Teohi
I Teh Tl o Tqefed B ST 1 SO o ST9ANT § Bl
fage o= o1 Ut araeeAr sifufshan &t ara-sTaeeA
(pyrolysis) a1 91 (cracking) &e&d &

— CH,, + H,

773K CH, + C,H,

CGH14

—— C,H, + C,H,+ CH,

(9.28)
Teohl o1 WS Teh Ho-Toreh STHfshal | St
2l foifed o o1 W W W@ 9o T oW e
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TG T | o o gl o1 STET 2l €1 SSEUReEy
Sreeh (S TR del w1 e €) &l 973K W
wifeT, Yoifeay steen foher 1 Sufefa o wH
FHE T TR Ul U= 1 Y0 9 e 2

C,H,y =28 5 ¢ H,,+CH,,+ 37 3%

26 "Pt/Pd/Ni
SreehH T U=

(9.29)

9.2.4 H&UUT
UehHi W ehF-shTa THTHT (o) ST Bl 81 shia-ehiei
(C—C) 3T&Y o FAANIHIT A o =R SR
aTfereh hefeh o Seiaeia w1 foraRor Tafid gl 21 59
IO C-C Tehel e o =R 3R Gokd FOH el B
39 U o R fafom § e1upsti o fafy= fafoeda
fo=amg B ?1 woa: fafa= gAeEd Th-sm A
uRafia e Tehd &1 TH et w1 fHifaw sreemd
(S C-C THd @Y o FOH o &R0 ThH-Ta |
Rafad g S €) §&9u, §Ruita |Hread 91
Wﬁ (Rotamers) FHEaTdt 21 37d: C-C T&hdl AEY
o S[UI o hRUT Yook W SEEA W&EYU G9d B T
IE M B foh C-C Tohdl A& 1 gUH qoid: Tl
&l BIa1 B1 T qfqerdul 3= a1 o hROT Bl @)
7€ 19 20 kJmol™! T Sl gRI siferd &1 et
T AR o e 39 &fi0 9o i WSt faepfa
(torsional strain) THed %I

YT oF WEUUT : T 1] H FHeH-hEd Thd
el Bl €, TSTem Wedeh htale TRHTI] W A e1gg e
WA 2 @d &1 WH & sia U few wed &
TR AR TH Th hled ohl LR T@HT T FEA
T I C—-C 378 TR FUM HYC, T Teh Hied T
o TIESISH O e TREIT] o BEgiSH o Had o
e fafadia sgeaeen wefia w3t €1 3% weuvia
FUEEE (EW®UUT) Fed 21 o: U % e
H&qU Bd €1 eleliieh 378 9§ HE0 = B 2
T €9 H I HET o SRS THV] TH-TW h
ek g 81 9 €1 SU T (Eclipsed) 9 F8d T
T TY ¥, TEGSF WA O FEAT F EEGeH
e ¥ eifuskdd T W g ¥ 3% @i
(staggered) &1 Ed B | SToh STl hig 9t Wezerdl
FEqu] fouraetid (skew) HEIU FHEA €| TS M

R IE I CRIE

R o |eft I&qol o STeY Hiv qen STeY e THH
Al B1 W 9U1 Widd qen GEuul w1 Wierd au
qﬁwu@n (Newmen projection) g ¥ fohan
S 2

1. Gigd waw

39 YUl H 370] i oTfoask 31et 1 fem o 3w S
21 HES W HEF C-C e i fe@m & faw <
o1 o1 AR T g T el Y@ @i S 213
1 S oAl S Sl B A AT Fie I A=
3R qA WS STt e ol S I 3R F YR hid
&1 Y e @ Hord 9 gregier TATTSH i dH
TEnd Eiwer @ S #13 {nd Twh-gm ¥ 120°
1 U1 ST Feh! Bidl &1 WA o T e Hiaid

Hferd gag fa 9.2 § Terie @ 2
(19’@[9@ 11'H'Iﬁﬁ?fg%'q

faT 9.2 T @ G gav

2. JIF yag

TH 0T H 3{0] i GEH © 3@ S €| A o e
At shTe i T g R f@mn < € @i Sud S
T BTESS TEAI(ST i 120° HI0 W Ei=l o

U IO A
TRIET vl A1 fgae i

H

(if) wraf@
fer 9.3 Teiq o <7 gaiv

(i) w=a
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et & ol R foagear w=ifh s @1 9w
(st | R) 1l w7 F TH g6 N e ae
Y AEfYd TIEge THST H1 g9 hi IRy |
TRER 120° o 10 T ferd 71 B W@l § I8 g
fe@mn < ¥1 oA o =gHA gea foe 9.3 ¥ femm
T El

HEUUN T STUTR T : S Teed S S
<1 €, U o WARd &9 H Hla-gEgeH ey o
TR A9 Th-TR ¥ efushad g W e ?1 e:
ITH =AaH gfaehsol g6 =[AaH el qef ST
Afereham Tenfae i B1 SE IR, ST HidRkd i 7%
w9 4 qRafdd & 8, 99 He-gEeeH ey &
TFE Y TH-TW % A (e B € R 3T
T AHl o W Yiqhul §i¢ Sl €1 39 98 §Y
YfaeRtl 9 %l X L o [T 310] | F 3iferen el
fafed et 21 safere sueht wnfae 9 &1 S 81 S
g S S T €, SAeR 39 o Hed Widehul
=i foran, S WET o TNt W wIfed e B,
#1 wrer fasmfa #ed 81 W fawfa w1 aRkom
C-C Tshel 3T o Tui Hio1 R Fel Hzer 21 59
107 1 Tgaer shIoT a1 WAET whioT ff wed 1 TEH
o 9 HEIUll § TS IV Wiakd &9 F =<H a1
T ®9 § Afrenan el 21 37d: Tidia Seu, I
TeIT i qorl | eaferer T g @1 uRoma: e
Afermar Tiafd F&I0 | Ted § 1Aa1 §H HE Tehd §
o a% T etferma G&qu 21 ora: 7e frehd fenren
S ® R WA § c-c (smE) w1 ol gl
g T&l ®1 W RA ®A ok WA Sl HT R
12.5 kJ mol™' ¥, Sl &gd % € WHE a¥ W
Aqutvaen Hﬂ?jﬁ (Collisions) & gR Eﬁ‘l S i
A den At Feft =it ®, S 12.5 kJ mol '
Fell-STeliY hl UR H H Gerd Bl Bl ord: A |
FTe-h1ed Tehel 3TE 1 I e+ JrAifiteh & oh
fau @ ged B USH % HEUUl Rl Yk qe
feaifsa e Haa e 2

9.3 WeehiA

Tosh A fgeTeeged THqw BRgihlar id 21 TedhHi
T G G BT AMET? SR TehA | I hTed
THIET o HeA ek fgenrey Suferd B, dl S Yook

307

Y T BESISH AT % B AETI 39 FhR TeehHI
1 HH G C_H, B =feU| TeehiHl oh JoH Ha&d
Tferefl e wefH (C,H,) 1 Al w=Ala ¥
FH W TAT FA W T Tl A TewEl w

INAEA (i difes a7 aret) ot wed T

9.3.1 fgamaar «t wWi=mT
TewHl | C = ¢ fgerey 2, f5a w yoa fad i (o)
e (S Tdt @ 397 kJmol™! ®) Bial €, S
T HET THNEST F sp? Ghd Hehl oh THE
Ao | ST {1 TEH < HET WAS F 2p
SRR FHeThi oF GUISash AT HH W Th
T WE (n) &, (9 TR 284 kJ mol! ®)
o B

C-C T&d €Y &alE (1.54 pm) i o1 o
C = C fgemee dam (1.34 pm) B <t B 39 o
o sremaA fren @ T W () oTeY QY p Herhl o+
gt AT o RN geiet el €1 3Ta: TE (n) ST
I ek h golel sifd Tagiel Sl ol
Wi el Sl 81 37d: TeahiHl X 3 9ehten] e
AlfiTen], ST SIaR 1 @ISl § B, 1 SAHAY STEET
Y Bl STl 81 U 3Tehtishi ohi SeleiTETaT 31T erteh
HEd & o 1 ITEY HI UM Teehi ST
Ueohd ! Qo § STEER sFil €1 3T: Ueshd
TARITETE] AfuhHsl oh WU HIH BT Thdl
- AT A 81 C-C fgermay 1 wmed
(s Tedt, 681 kJ mol™!) TSH o ehia-ehia
Tehel ST (3Tse G, 348 kJ mol ') T qei
o ey Rt B WA o1 1 e om@ -
& 9.4 q1 9.5 | <A T 2

H o

e s A
U > P
sp’—sp’(c)
@ &

ferT 9.4 Uo7 &1 e STRE FacT o T4l i AT Fd g
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9.3.2 AMH-Ugla

TohHl o SR MTH. T usfa & fou fgemey
I efad hTeA TATIRT i @ §, e (A’
o T W ST ‘S’ (ene) T WA TR S €1
TR W@ fF Tewh 4O BT YO WEH T CH,

T-AY

() (=)

H 121.7° H
o /
116.6°f C C

H i N

134 pm 110 pm
(M

farT 9.5 T &1 F&fa 3IRG (F) n 3G T (@) 11—

7Y BT T a1 (7T) TG HIT qUT L TTeAg
(C.H, ®n & 1 5N yfaeenfad & W), 59 wew
Hed 81 SEh1 S 3TeT Bl 1 SIEl Yl WIS fehan
T, TekA AU % YU TR W™ CH,
TiIes (A M) 91 T (SRR H. M)
FEd 81 o TehH G5l & Mg A 9™ =

few M ¥
AT IUPAC TH
CH, - CH = CH, BRI
CH,-CH,-CH=CH, #Z-1-%d
CH,-CH=CH-CH, 2-2-%
CH,=CH-CH=CH, ¥ -1, 3-<EHA
CH, = C - CH, 2-HiEdg-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-ufoaege-1-37

|
CH,

R IE I CRIE

S 9.7
frfafad 2iftei & .M. Tm fafen-

@ (CH,),CH-CH= CH-CH,-CH

I
CH, - CH - CH

|
C2H5

W NS\

(iii) CH, = C (CH,CH,CH,),
(iv) CH,CH,CH,CH,  CH,CH,

CH,- CHCH = C - CH, - CHCH,

|
CH,

&
@ 2, 8-SEARIARHI-3, 6-SE

() 1,3,5, 7 — SARIRITRA

(iii) 2-n-HfaeTI=-1- 31

(iv) 4-Tfoe-2 6-SERIA-Sh-4-34

IETEIOT 9.8 S & & HEARA (i-iv) H fawm
(o) T U (n) & & e w1 UReweH
Al

&

() o 99 : 33,
(i) o 59 : 17,
(iii) ¢ ¥ : 23,
(iv) o ¥ : 41,

n 9y
n 9y
n 9y
n 9y

S N

9.3.3 HHIIAAAT

ToohHl g1 HLaATcHeh Te SATHAIE THIeadl 9S8

CARSIGIA

WIS THIGEET- TeohA] & i Tefi| (C,H,)

q Wi (C,H) ¥ Shad Tk & G Fet 2, fRg

T ¥ 3= TewHl § 9= =T gt 2
C,H, g3 aTedl Teehid 1 i JehR 4 for@

Hohd 2

1 2 3 4
CH, = CH - CH, - CH,
L &e-1-8
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1 2 3 4
CH, - CH = CH - CH,
I &e-2-3
1 2 3
CH, = C - CH,

|
CH,

M. 2-"frewe-1-39

& 1 U M1 a2 11 T8 11 &l SHedadl o
I 7, S GeeAn 1w 11 feerfa wueEe )

3]TEUT 9.9

C,H,, o §Td TehiAl o fafq=1 Se=meTs
A o SE-YF @ SR G H. H
fefem|

&'
(%) CH, = CH - CH, - CH, - CH,
T=-1-34
(@) CH, - CH=CH - CH, - CH,
T=-2-%1
(M CH,-C=CH - CH,
o
2-Afeee-2-39
(%) CH,-CH-CH =CH,
o
3-Afeege-1-39
() CH, = C - CH, - CH,
.
2-Afeee-1-39

Tfadre aHTaEedr : fgeTafia e st i
Tl g2 3 AR I T TV A TR ST
T Y | SR Yk hieH W S & WA 91 T
fm-fo= € @ 38 YXC=CXY 511 W& < &1 T

309

X Y X Y
N L/ N L/
I I
AN AN
X Y Y X
(%) (@)

@A ‘R W T HAE /1 RS (FAT XA
1Y) fgemmaifid e wAmE o uw € iR feom
B 2| HE ' H ST X 3t <Al Y fgeTEy e
®1 3E WE A fgeTaEfyd wed ] o fawda
feor 2 €, S fafe= senfafa emeeemn soid €
e feep o 9] =1 wel &1 fa= ffa <6
ol T foa g @1 o 3 fafam wwreaet
(stereoisomer) %I Wwwﬁﬁraﬁr%ﬂ?ﬁ%m
faamaifi e WAME =1 TRl 1 YU 8 FeRdl g,
fohg c=C fgame® ® gaa oA 7 g a7 gfqafua
BI 81 39 A4 i GHSH o foIU 3 W wredle o
THS AT SR S el 1 e § 3% Held
STl T FIEAE Hl T U ThHSH T FHISa
1 FOTd T 1 FATH hITT| 1 aEqd § 27T IR
FEAE w1 P W w2 T, FibE
yfasfer B ora: qAope steren GngEl o fgetef
HTe AT o WeA giaafed S oF HRoT ATl
g fa= sonfafeal gef¥@m @ o B 39 YeR o
Tafow wure"a, 598 g 9 T 91 99 TH &
R feord ef, 3= |Hae (cis) Fel 91 7, ik
gureEt, e <1 T T O we fawda iR feed
&, foraer (trans) WHEEE Hea ¥ sOfae &g o
Fruel qen foqer gumeEEl i HTEA SHE e ¢, fohg
forame T g 21 fep o wAmpRt a1 wwEl s R
SR o HROT A FHEEE Sk O (SE—TTere,
i fgea emel, foeiaan enfe) o fmrar <wifa €
Fe-2-31 I SAMHIE FHEEE 312l Trae-forae
e i fefafad SEm g/ wsi¥a fean s
3

et i feep o 39 WehR Wef¥Ta fehen mar 2

Reprint 2025-26

CH, CH, CH, H
N / N /
c=cC c=cC
/ AN / AN
H H H CH,
FHYE-Z-2-51 foder-sg2-2-59
(FaY® 277 K) (Faew 274 K)
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Tk 1 9998 &9 fous &1 o § 21fyus
Yt Bl €| SRy —gae #2-2-34 w1 fgya
ampol 0.350 fead @, wmfer famer sE-2-39 @
ST Y T €1 37 fauet spe-2-9 sty €1
T w9 w1 FeifeRa fafa= senfafaat &1 a0 9 =%
e T ® T faue-sge-2-31 o ST afere Tgg, St
foadia feemeti # @ €, Y&* C-CH, 376y & HR7
YAVl oh] T Thich fo9& €9 Tl T8 YRR ST oA
5

S+ 3+ CH H
CH, CHj, X %
K\sf 5—‘/7 \(%_: C
/C = C\ y R
H H H (5:+H3
I -F[E-2 -5 faag-=g2-2-59
(u= 0.35D) (u=0)

3 o foqer uEafcm o Teich THYL THEAE]
1 qor S e g
S A1 T9YET (Cis) fa9et (Trans) TH@EEEdT,

XYC=CXZ T XYC=CZW YT ! Teehidl grI it
Yef¥d 1 S 2

IETETUT 9.10
frefafaa Aifierl & 9999 (cis) don faue

(trans) TAEFE ST 3R 39 3ME. AT
M fafeT)

T

(01) H\ H H /Cl
cC=C

/ AN / AN
Cl Cl Cl H

UG-, 2-SRFARUeE  fouer-1, 2-SEadriuei=

v CH CH CH C,H
(ii) S 3 Y3 S 3 20
c=c¢C c=c¢C
/ AN / AN
C,Hs C,Hy C,Hs CH;
HHYE-3, 4-SEA fomer-3, 4-s=Afa
Bg-3-4 BHg-3-31

R IE I CRIE

ITTEIOT 9.11
frefafes & 9 =9 9 aifies guger-foger
FHEFE S Hd 82

(i (CH,),C = CH - C,H,

(i) CH, = CBr,

(iii) C;H,CH = CH - CH,

(iv) CH,CH = CCl CH,

BA
AT iii qAT iv

9.3.4 fa=m=

1. UGS W : TehTEl o SIZERSISH i JRehfad
TN o |19 Geifeshd wenlel i Suferfd § g
T S fermrer Aifient grr e1ifvres faftna fapan
T §l Al STk AR STIEI W Tk W g
g1 orfyrn &9 @ fafepa Ueifesd wReial 1
fereem atfeder (Lindlar's catalyst) Fed
21 T YhR UIwl Tooh Ml o1 HHe] St Bidl
Toshledl o Wfeqq don g9 AHIa & @iy
AT HE W el HEFe el Tesh A o1d 2

1
R R
() RC=CR+H, —24/C /C = c\
Q?Ohﬁ_"f H H
I Teehi
9.30)
R\ /H
(i) RC = CR+H, N/FNH, - €=C |
ey H R
foue tew
9.31)

(i) CH=CH+H, %€, CH,=CH,
A IR

(9.32)

(iv) CH,-C=CH+H, F#fl. CH,-CH=CH,

EIRIES EILIE]
(9.33)
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1 39 YRR U W4 S Temeredn weimd
FHAM? 3 IW H1 gfie & fay wRo @)

2. Ufewmet Tegel W : Ufehal 2aEs (R-X) 1
TohTgTel! qremT (SE—toHTa | faor areferm
TRES(FES) i Iufterfd ¥ TRA & W gelloH
I o Y & foeied W Teshd & @
8 afafen w1 fagggRareraTor (30
foEgRdst) ®ed 8, T g et &1
foctiod g 81 4 Tk p- oo stfufwan =
ST 71 Hfh p- Hrad wA] (F9E FrE @
SIS AT ST, Sk STel e WA 9

eSS 1 farelos g 81
o S
H—C—Ca—H alc. KOH c=¢C
| | A / N
H X t "
(X=ClL Br, ) (9.34)

SIS TRHIY] 1 Wepfd e Ufeshel T € stffwan
=1 X i s &1 T <@ T e R gt T
@& fog ¢ = 39 YR g- T > SEe >
FAGH, wefh tfera gusl & fag o@ 2-
30> 20510,

3. e SEEeEel | : TEeeEe, fFH I fsead
HTe AT W S BeAls ] Sufterd e, wfee
TEEAES Hedl T Wr" SEeeiEe fuekh o o
Afufsha Tk ZnX, 31 k1 FIciTH hich Teshid <4 &
79 sffufsman i fagelomientor a1 faeast wed €

CH,Br-CH,Br+Zn—>CH, =CH, +ZnBr,
9.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+7ZnBr,

(9.36)

4. UcehIglcll o TS TSt o : 3107 Teheh-8
¥ fafa= gemda gforat &1 ATt ggia &
Feqgq fman 21 Uoshielal Uoond o BEgiadl
ca= Bd &1 ¥%° R-OH ¥ WEfi¥ id €, Sl
R=C H, . Tl Uchigicl %l W% oWk T

311

o WY TH HH W A o Tah 3T0] F oo
el 1 Weld: Ueshld ol €1 ik oA i
Iufafd # Uehisia o9 § S 1 T S
faaifad i 8, o1: 39 aifafswan i Yeenrgrent
T ATl TSictieRtor sed €| 78 p- faeiH
Afferan 1 S0 €, Fifeh 396 ~OH UHE, -
HTe WA Tk BESISH WA Bl B

H H
lB lo.
H—-C—-C—H
I I
H OH
LROEI]

T H,S0

2= CH, = CH, + H,0

T

(9.37)
9.3.5 ToTeEH

siiferer TqoTertd

el Yepfd o SicR o STl UoehlA wifaess qoremt o
Teohd ¥ THMEAT ST 81 9o fiF O ‘79, el
dice G<Ed ‘gd’ A1 SUY 3fersh e GE Sl
TE ‘3’ B B 1w U e geteh! HeR g
arelt 19 B1 o qeft UewiH W qen grfud, Se o
AAfeer, T wreifs foaas! S8—a=ia, deifaan
2o H foet™ Bl €1 R H gig e o WY-"iy
3Tk FaR | AN gfg Bt 8, foe wee CH,
TR 9gd W FeAlE | 20 ¥ 30 K T & gfg Bt
21 Uoohdl o TAM Wl @ ol TewH
FAHIR THEFET IMFEd @ arel TeshHl i o
T 3=a B 2l

TR oTerH

Tk &ffor sferd o o[l & id e € safag 3
et rffema el €, e selaeieidt c=c fgaw
W JEH AAMCAF S oA B FS At &
Tt foran gerd-gotek feranfafy g1 off gt @1 Teh=
Fo foum aRftafw § gaa-qoe gfaeerds sifafsram
e Hdl B Tohi W SATRdIeRIOl qen S
e fufswmard wg@ &) Teshia w1 faf= sifufsmanst
%1 e foetor 39 yeR 28—
1. TIEEEEINH ol WAieF— Toshiy ged @ gu
fieher, Yaifegq stu@n wife™ w1 sufefq o
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SRS 119 o Th 0] o A U Ueohd
T B (9.2.2)1

2. TS T HASH- TohH @ HIa el
BeAlSH S8 A A1 FAE afEe SEaees
3 T, Bl AN g gifeufaa
IS AfTfeRan U & St SHHA g9 1
ATA-ARI TN STHIE T T AHA oh A
& UvE W e Shar @1 39 eifafwen
FH ITAN AU F g ok ferw g
Bl TohM W BANSH 1 I SASITEE]
(sarsRiTf) =S srfafswen &1 seE g,
e =g 2w erga & i wfisfed
BT ©1 THHT FHIT 3T I=d e H HL|

@ CH,=CH, +Br-Br—— CH,- CH,
LCIE] | |
Br Br

1, 2-STESHge
9.38)
(ii) CcH,-CH=CH,+Cl-Cl——CH,-CH-CH,
A |01 |01
1, 2-STEFANITT
(9.39)
3. TIESISA BeNgel & HAIS— EESH 2elEs,
HCI, HBr, Hl TeshHl ¥ 945 g Ufcshal 2aiss
A 1 BESSH ToEel 1 SATATHATieIan 1 %9 T
YR B: HI > HBr > HCl| TokhTAl | galisH o AN
o U BIEEIS TAES T AN Ff TR AT
sfafsran =1 ST ©1 39 B9 WHiHA U STEHiHa
TehiHl ol TSl sTfferaneti | T S|
TUTHT TehiAl § HBr st 9GTel arRferar—amfog
TeehiAl | (59 fgeTey I 991 998 S g 81) HBr
F AT ARt sereRiTeel A foRanfafy 9
R EERACIN

CH, =CH, +H-Br——CH, -CH, -Br

(9.40)

CH, —~CH=CH-CH, +HBr—CH, —~CH, —-CHCH,

|
Br

(9.41)

R IE I CRIE

JEufad TeehiAl WX HBr &1 IR ( HIehisIhith
am)

WA W HBr 1 Ghold ohd 82 399 | Guifed
IR 199 11 81 Hehd 2

1 ["CH,~CH-CH,

Br

CH,-~CH=CH,+H-Br—| ogmm

11 —CH,-CH,-CH,-Br
1 ST
9.42)
Tl WRAfog, ATehiARI® 7§ 1869 H =
sTafsRaneT o1 SATIH TEIT i oh I¥Eq U HEm
i feman, T8 Areni-tenits et foam ed 21 3
| & SR, a9 (7 Afvwte, e Hahed
Bl @1 ) 1 ATk RO W 39 shie T HIH
Bl ®, 7 W e WavEt 1 e wH 2l I:
39 90 & IER SR (1) 2- SHEYA eufer 2l
ArEdfeeh SFeeR | I8 AfufHa 1 g 3cg B od:
ThihI® W oF AT i Afafwar &t
fopanfafy 9 =8l we Tmen S Heha 2

Terenfafa

TIESISH SHES STl H* =al ®, S fgamser W
SATSHHIT HLeh 9 ST g EAECRIRE (Carbocation)
T -

3 2 1
H,C—CH=CH, + H—Br

[

I, . v
H,C—CH,—CH, + Br H,C—CH—CH, + Br
(=) =@

Tl ‘' HY Rl e SEyEeE § SatE ‘|’
sifier Tl e Sy 2
(i) fodtaes wEARE, (@) MAfhie HEsERE

() ot ortl | Stfersk TRl € €1 oxa: Tyt e

¥FTEE WU &9 9 o9, i 98 vie Tfi g 2

(i) HEEAEE (@) H Br- o STRAT 9§ 3R 39
e &l B—
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B Y

+
H,C—CH—CH, —> HSC—ClH—CHS

Br
2- SHYE (= 3ER)

ufe HTeRI-IeRIT NS AT WISATIS UNTE 3Terar
TAYT U9Ta— TaEe i suRefd d  swmfha
TeshHl (S— 9rdiF) | HBr &1 §3sH 9 HiehHIsh®
o™ 9 €1 21 TH el HBr & 91 Bl ®, HCl
TS HI o Y Tel| 39 ATet s1fiferan =1 s1em .
TH. @9 q U8R, "l g0 9 1933 ¥ ferwrm
Torvafomer # fohan T o1a: 39 SAfufchan =l WiedEs
Il @I YA (Kharach effect) I AR SrirfeRaT
T Ufq ATeRiteRitr Ta| %ed 2

(C6HSCO]2 02 N CH3 _ CH2 —

CH,Br

1- SHIga 2- SMYET (9.43)
THIIZE GHTe, Hok-Helsh Jaetl feramfafy g
g B, et fomanfefyr < & € 21

0 o
I I -

(i) C;H,— C— O- O- C— C H,
et IeRIES o)
I

2C,H,- C- OF - 2CH, + 2CO,

CH, -CH=CH, +HBr

(i) ¢, H,+H-Br=%,c H,+Br

(ii) CH,—CH=CH, + Br

THITH
CHS—(llH —CH, l
Br CH,—CH—CH,— Br
(&) (@)
wY T mafes At Tl fdtaes
RERRt GED RiERR SED

(iv) CH,—- CH- CH,Br + H- Br —l“”

CH,- CH,- CH,Br + Br
(21 I

313

. .
(v) CH,- CH- CH, + H- Br
3 | 2 ﬁ/ )
Br CH,- (llH— CH, + Br
Br
(37T 3IUR)

SR foran (i) ¥ W fgdae goa-Jos
Wefh oR-geid 1 qor | stk Tl g g,
e RO 139N &4 3R oh &9 H U1 Bidl
21 7€ =4 TEH 4 91 ® T WieEs g9 HCl
dM HI o Hehod H YT 1 811 €1 98 39 a2
W 3l € R HCl &1 31se (430.5 kJ mol!),
H-Br & 3784 (363.7 kJ mol!) &I Jo-l ¥ Uadl
B 81 S ¢, R-TEE 5 fasfer 7€ el
T HI (296.8 kJ mol ') o1 3Te¥ geiel Bl 8, T
ST Jad-Toieh gty | & i o 3T |
G BT YA S19] S &

JAMEUT 9.12

TH-1-3 ! HBr o 919 Ghod Afaferan 9
T IRl oh TR M. W e

(i) ToTEE i STURAfd H (ii) THES i
Suferfa

‘A

(i) CH,=CH-CH,~CH,~CH,-CH, + H-Br
eRE-1-37 l‘?ﬁﬁ'ﬂﬁg rafeer
CH,-CH-CH,-CH,-CH,-CH,
|

Br
2SR

(i) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lﬂtﬁmﬁ‘s’ 3qfera
CH,-CH,~CH,~CH,—~CH,-CH,

|
Br

1-SrRRT

4, UEHINR I T WANSTH— TeHHl i 3 TR
e 3T 9 fohan AmepiHieRi® oW o6 STER
B ® dA TSR AnTs sfufeRer gR1 Ut
BESSH Hehe §d B
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O]
Il

CH2=CH2+H—O—ﬁ—O—H
(@)

CH, - CH, -OSO, -OH @em1  C,H,HSO,
TS TRESIHA Hothe

CH,- CH = CH, + HOSOZOHT

CH,- CH- CH,
|
0S0,0H

Tl BTEgeT Fethe
(9.45)

5. 9T ohT WS- UoshH, H15 TRk 77 i
Fo F I IuRafd ¥ T & WY WHHHE
femER tfafsren ek Ueshieiel s 2|

(9.44)

CH,
- N
CH,-C=CH,+H,0 —— C-CH,
| 7
CH,4 CHg OH
2-Hfrerard= 2-Tfred -2 37

(9.46)

6. IMMFHRIUT— Toshld 3, @, Sl drefyem
WiTHE, foerE (SR aifqete) o wie srfaferan
shieh i TeTgehiel STl 21 TIeRiEd THTe faeem
1 Tatstientor Sreqwar s wer 2

CH,=CH,+H,0+03M9%: , oy _ cH,
273 K | |
OH OH
-1, 2
EEElY
(remeTen)
(9.47)

9 KMnO,

CH;-CH=CH,+H,0+0 TKl

CH,CH(OH)CH,OH
-1, 2-STE3A
(9.48)

TRATT TR TS ST2e STl e SEehme,

R IE I CRIE

Teh I i 2 31 ol | Sfeiehd Hid 2| Scg
%1 Uopfd, Teehie o1 Yepfd qe WM aRfeerfaet w
el st 21

(CH,),C=CH, MM, (cH),c=0 + CO,+H,0
2o LR

(9.49)

CH, -CH=CH-cH, 0191, 2cH,coon
-2 THTEh 3R

(9.50)
7. IS SUTSA— S STOHA § TehiA O, Hl
Heherd HT SRS oM & 3R Zn-H,0 % 5N
SiFEE 1 fagerd B evEt ® @ S @1 T
SAFfeRaT Tosh qe ST STEgW AR § fgemay
1 feafq fafvsd &0 & faw swam o o 2

~ON
CH,CH=CH,+0,—>CH,~CH CH,
Elkiet | |
O — O
A SRS
CH,CHO + HCHO
A Agqe ¢ Zn+H0
(9.51)
H,C H,C o
\ NN
C=CH,+0O; — /C CH,
I |
H,C H,C 0—0
2-Aforeryrd l
Zn + H,0
HoC_
C =0 + HCHO
/
H,C
TIH-2-3TH
(9.52)

8. TEAhHIHIIT— 3T Hifereli it Sferat qon wiferefia
vite @ afikfem g eIftes e o welie e1upeti =1 3=
T, =4 J@ qAq I i IUrEAT | Fehed &
Y ifcref™ ot B 81 39 YRR WK 9% 3TY] qgeTh
FHEAR ¢ 3T AT I ‘TEARIRIIT’ I ‘TEeHR’
FEd &1 T Ak, f58 ageis W< e 8, Ueheleh
FEA T
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n(CH, =CH,) =2 % (~CH, ~CH, ),
qiferef
I o ot g0l siffenan s et €
n(CH, ~CH=CH, ) =2 =" CH,(-CH~-CH, ),
EIGIEIRIES

(9.54)

TEeeh] o1 STANT Tz o O, Frdifed siad,

pee fewr, fadm, wew, et qon A, Hfore

afs o fmfor & foha Sar 21 Wferaidi= 61 SR g

& hE, TR 1 sifeedl 9o 31 Teferd (Moulded)

TSN o IR ok g feen S €, el ote

Tiferefi den diferdrd= 1 g8q YA gAR faw
feren =1 faoer o T R

9.4 TcehTg

TeshA 1 TE Tewhled ot THJ eEgiwe & 3v
) e T[S oF HeA Ueh THeTEY il B Yok
oIl Teehd i qorl |, TehEA | BIEgroH JLHTI[ST
F1 A A B T TR GHAE YA C H, | T
TehEd SO T YUH W S UUREA ©, S
WHifee= ™ @ yafad 21 tifeeda &1 Sy ek
afeeT o fou st somen & &9 § e ¢,
St stferdfiSt T e UEifeet 1 fufya e 9 S
2| etz &3 e AR o forg yrfires geref 2
3q: 39 0T o el FAMTR] o1 AT BT 2|

9.4.1 ATHUGd 9T |AHTAIASAT

YT Ugia o Teehigd UHifeel o =fcqe o 9| 9o
WM WM Bl RGN, ugfa § " Ueehd ®
STICT ‘U’ T ‘T’ BRI IR ek TThTe i
T Yook o ocqs 1 § <1 e 21 Brese s
feafq werm fy-omafig s @ fim & S 2
TeehTgd S o h® Tl o HH a0 37,4, 9. Hl.
I IRef 9.2 § fiw T B

WRUTt 9.2 TeahtsT C_ H

n" "2n-2

(9.53)

315

SRT SO e Ul ¥, TS qel Wrare 310 i
o Tk & W BT €, fohg e § & S
Tuifad € (1) qe-1-3T7 (2) F2-2-3THA| Jf
T AifiTen Br-eray w1 feerfq o swror weEE o fae
21 ord: A wHeEE fafa gureTe wead 81 e
foha™ YR W 37Tl TSI 1 HLHT b1 o1 Tohd 872
a1eifq emTen TeTed (e SR CH, §) % i
e THTIS i Haq J@ qN IXd J@er & €9
T gafted @ W Fefafed 9T gve 2
I IUPAC ATH

HE-9 1 T 11 erfd Semere qer S 9
1 T [ 31l 11 To 111 el Hede o SEedl 8
I 9,13
ToeehTgd 9 o Ured e o fafa= gureeat
F G T A TH. AW fafau fafa=
FHTeE T fHE YR B gHETedl S9d 22
&
TehTe S0 & rEd WEH 1 SVEHA C.H,,
Bl § 3E HHIad THeFd 39 YR e—
(%) HC = C - CH, - CH, - CH, - CH,
-1 -7
(@) CH,-C=C-CH,- CH,- CH,
G- STE
(1) CH, - CH, - C =C - CH,- CH,
TRI-3- 3T

Uit &F | 99T LU.P.A.C ™

n 1 A4 GE) TG | A IUPAC STH
2 C,H, HC = CH uEfifee™ A
3 CH, CH,-C = CH afere TEifee™ EICIES|
4 C,H, CH,CH,C=CH  Tf¥yd tHifeet= - | -3
4 C,H, CH,-C=C-CH, SREHYA UHfeed  2-2-31Ed
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(7) HC=C-CH-CH, -CH,
|

CH,
3-AforeTi=—1-31e
(¥) HC=C-CH, - CH-CH,

I
CH,

4-vforerde-1-3TeA
(&) CH; -C =C-CH-CH,
I
CH,
4-freTde-2- 3T
CH,
|
(¥) HC=C- C-CH,
|
CH,
3, 3-STHfuesgE-1-3TgT

IRIF GHEIE- @ FHEEed T8 fefd SaeEgad
o I T

9.4.2 Tx-3maer ot GI=AT

TS, ToshTed 901 ol EeiaH 310] €| THEA i
G fo 9.6 | g T R

TS o Yk hTaA YTHTY] o | & sp Hahfkd
FHeehl oh U ST & HIeH-h1eA RFTHTSE
ST | Weeh ShisiA ULATY] T I sp Hehild wherh
SAAHRTT 78] o TU& BEGSH WA & 1s Hafh
o T AfGeATT ¥k, & C-H faman o7+ 59 €,

1s . 1s
(=) E—V e el LH
° sp sp ©
7% % e § TS o q b A
2p, . 2p.
(@) Ve Ve )2
i e
et T
[,
T3 o I oh TN SRR

foT 9.6 Y HIU qUT Y AGE VAT THTST HT
Fefg IR (&) o 3fdeargT (@) n SIfasargT

R IE I CRIE

H-C-C 311s¥ I 180° 1 BIdl &1 Tcieh shisH
AT oF G C-C 3T q T oh deerd STHehd
p-heTeh BId §| Teh e TLHIY] T 2p Thefsh T &
G BT B, S SHIIYee Ao ek &1 e
T % HeA T (TE) T S 1 T TR 2]
¥ & C-C (fammn) emey |1 C-H fawn sey qen
C-C () o7+ B 2|

c=C % gy gHed §y Tl §23
kJ mol* , Sl C=C fgemeiy s et 681 kJ mol!
AN C-C Tohed a &% Tt 348 kJ mol ! 21fereh
Bl Bl C=C I fe1ey & (120pm), C=C
fgate™ (134 pm) @A C-C Thdl &Y (154 pm)
o | B Bl 81 el W < R AT o Hed
T Y SRR T FafHd de R ferfa o g
Tl TUET T W A 2

9.4.3 fat=m
1. ShfeHaw HEzs d—

Sl o WY ShioqaH ez & stfufean W efeifies
T Y TAEA o S 1 ik qe fo g9 T+ i

] HoH
H,C-C-H+KOH =, _¢
[ - KBr /N

-HO H Br
~r1—| — NaBr
Na'NH
2l— NH,

Br Br

CH = CH

TRY ¥k ShicHaH HTaige SHET Sl €1 A1 JeeRk o
frefafea sifafsran g fomm sgn =@ 9 grn 8-

CaCO, —2» CaO+CO, (9.55)

CaO +3C —%» CaC,+CO (9.56)
hfeeem Fafse

CaC,+2H,0 —> Ca(OH),+C,H, (9.57)

2, A STERegEl 94—

iy eEeaEel %I eAfufra Ueskhleiel dreREd
TSRS ¥ I W T [TeEgearsHienion g
2| TESSH SIS o Uk 1] el e § Ufehrsa
TS U Bl €, S WISHES o |iel ITER HH W
TehTed T T
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9.4.4 IuTeH

aifferer TqoTerd

TeenTgAl o Wifdes 0T, Teeh 41 el TeohHl o TaM eid
21 oM I "e= 19, 3T T WeE g9 defl 9
IeId T 319 B | THE Toshled WEM B 2
TS 1 Sererftns T4 gidl 2| 38eh 37 Te&d 1Y
B B €| (eohted god Yo, Sl 9 goieh qe widl o
Afgoia g €, Wq wrefTen foaEes Se—ge,
FHEATLFANES SR ST H foreid B &1 370 T,
eIl AT e SIUWR o T e B

T ToTeH

TCohTS HHITA ST Wi, ANTIcHeh il SIgaioh [oh a0l
sfaferad gef¥a &Lt 8, o 39 YHR -

() UGERIZT ol 3T T[UT— HifeaH o1 A1 GIeMEs
(NaNH,) Yoot &7k &1d &1 3 Tee o W sifafsran
T STEBIESISH TRl T Hifeod Teffearse o €|
3 Yo 1 ATehard wefie qen ude yei¥ e |
g JET0T WA qe USH T o | TS Hi ST
WepTd i ST hdn €1 UE o €2 o SHeRT WOET
THUT o HRVT BTl &2 3T I8 7T FL I ¢ o
TS H BEISH THTY] sp Hehiid h1e ILAIY] |, Tefe
T sp? UHhfd e THN] § T TIH | sp® Hhfa
SHTe AT W T[ST &l €| TATEA o sp Hehid heieh
A sfysmad S U (50%) & HRU] IH IoA
fageRoTcashdl Bidl €1 31d: 3 UAEA § C-H o7a o
e el i, Ui § S1eA o sp? Hahia Heeh
T2 T | 16 o sp? TR heihl i gl § Ta1
3R 3AfYeh STRTHT it FoTEd WY qef TeiiF & gor
T T H SRS WY W ok ®9 H @ |
faetifaa &1 S sra: FeTefa weq ] 9 92

TIESIST TLHTY] STEeA Wehtd oF i 2|
HC=CH+Na —» HC=CNa" +%H,
Hifeaw toAEe
(9.59)
HC=C'Na'+Na —» Na'C =C Na' +%H,
TrROfesm ToAES
(9.60)

CH,-C=C-H+Na'NH, > CH,-C=C"Na"

Hifeaw WftAEe + NH,
9.61)

317

Tg o WH A 9@ 2 T ey 9 S92
BIESISH AT STATT Bid €, T TeohTsd o o
BEGISH TA] Tl T g1 Suded rfafeand
Teh qul Uoehd WEE &l d Bl I8 T
TehTsd, Uohld qoT Uoohd d a9 & 3q Wg&
ol STl B1 2 13T q 22357 h1 ST
ATFSRaT ShiH WX 1 B2 Uk, Tosh A q Teehisd
frefafiad o o el wefd gofd g—

(i HC=CH >H,C=CH,>CH,-CH,

(i) HC=CH>CH,-C=CH>>CH,-C=C-CH,
(@) A rfuferar— oAl | ey B 2
3d: € SIEELEISH, TS, BRSNS TalEs s o
T LS © AN T &1 AN IR et uel o
T B

H H Z
g 1 oe _ (I
-C=C-+H-Z—-C=C—+:Z—-C=C-

EIHEICACEIRE]
A1 g3 NS IR WHIAH] Sgffersh ¥
o Trfaed R 3R e @1 eromfia TewtEd § s
ek it T2 o T8N il €1 Tohigl o ifushay
3 KU 1 @ ¥
(1) TEETEgST  wa
HC=CH+H, FPH/M. [H,c=cH,)0%. cH, -CH,
9.62)

CH,-C=CH+H,2/Pd/Ni ,jcH _CH=CH,]
IS EILIE]

—H2 ,CH,-CH, -CH,

Clir|
(9.63)

(ii) TSl T GASH
CH,-C=CH + Br- Br—» [CH,CBr = CHBI]

1, 2- MY lBrz
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T oo TSI ol - 1 feistiohd g1 i 81
31d: TH STHgwIdl o T o feIT wgeR feRe ST 2
(iii ) TESM TGS Wl WASH— TehrAl
TIEEISH Belige (HCI, HBr, HI) & & 319] & Heher
¥ o Treane (99 6 & e ] ®
gaeH 9 &) 7 €
H-C=C-H+H-Br—[CH, =CH-Br]-&
2-sM9dH  CH,-CHBr,
1,1- SESMLEA
(9.65)
CH,- C = CH + H- Br— [CH, - (|: = CH,]
Br
2~ S

|

Br

CHS—(:Z—CHS
Br

2, 2-SESHEYYA
(9.66)
(iv ) ST Rl GASTT— Uoohd q1 Toshia i Hifd
Teehted ot S ° AfHeoiig g @ I sie 9 safdfehan
T F T Tehted 333K W AHNH Hothe o g
e TR i IUfeATd H Sict o Tk 3T0] oh &1

K BT Shraitiet Ak 3d Bl
HCECH+H—OH% CH,=C-H
REIES] OH
[
CH,-C-H
I
o)
TR
(9.67)
CH3—CECH+H—OH% CH,-C=CH,
|
iy O-H
e |
CH,—C-CH,
I
o)
T

(9.68)

R IE I CRIE

(v) SgTehIaRTOT

(%) aw agashieo— ogga ol o
T 1 Eeh Sgesh il 81§ uiferddifeei
1o UfeATeTE ST €, S SR ST et Tiferueeg
THEA CH=CH-CH=CH ¥ J% @ 8l &
(-CH = CH - CH = CH-), W&f¥1q o S wehat 21
faferee wfifearfaat & 3 agor foq o gams e 2
I1a: WifeuEieetE 1 39 fhed @1 Suam s o
TS % ®9 W fRA S }1 U1g STethl i STue
7 fthed ok, T&A qo1 gerash Bl 21

(@) KT FTEAhIHITT— TAEA Sl A a< A6
it H 873K W Yaled HUA W TR =hid
TEAHIHION Bl Sl &1 WS ok o 319 Tgeiehiohd
BT =i A ®, S Seiieged—, Lok, Sty
Tl S e AN oh GRIWE 0] B T8
Uelithfeen AifiTent =i WHfeesn Aifient § ufafda &

o 1%111 Hataq qer 2|
Cil_> CH Fﬂ?{ awd
"2 ()
(9.69)

873 K
A

CH

3SMEXT 9.14

MY USHIEH TR ki o=siH § h¥ uRafdd
H?

T

CH,COOH-N20Md) , oy, cOONa—TEL T,

CH,—2>CH,Cl

Na / q[eeh RIS
et fufsean

alc. KOH

CyHg —%2— C,H Cl—2e XM, CH, = CH,

—2% 5 CH,Br - CH,Br—*“**_ CH, = CHBr

© ~OBHFIOHHD cH=cH A
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9.5 WMk TEISSIhTaA

wWifes BEgehE & WA ff wed €, Fifh 57
sferenier AifiRl o fafdre Ty (e ws ‘wE,
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Teehd C-C (famn) o7& o gar §oiH oF R0 G&9Uig FHEded (Conformational Isomerism)
TR e €1 WS o Hidka (Staggered) T U 9 (Eclipsed) H 9 WidRd S&UU BESISH WAL
o1 sifushan T o FHRO Ak T T FIEH-REA TGy o =R SR giqsfed SuiH o RO TewhiA
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9.3

9.4

9.5

9.6

9.7

9.8
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9.21
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9.23
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