[ESEICE

HYDROCARBON

ELE

T Toha o STEHIA o U9 o7 :

THRT FH SR NCH. Tgid &
STTAR TTSSIhTeA! 1 ATH ol Fohil;
Geeh, ToshH, ToehTed o UHfeeh
BIESIhTA o THEFA! i TEaH HY
TehTl el 3! Tl fora deh;
% 9R ¥ HEm;

aifqs ©a TEEtTE quied o
YR W Ueeh, Teeh I, Toehlsd el
e BTEghleHl § fawg Y Tomil;
A o faf= g&aon (Hihraer)
o I TR 3T 99T T TWohl;
BIEgITE i SIfHeRT 1 Sell oh @i
% ®Y H qe 3T SR STy
ﬁﬂ%ﬁww;

AR fRamfafy o SER W
SFIATHT TeehiHl qeil TeheHl o Heho
SRS o T T STAM H Tk
A= 1 A 1 0, TR
Td iR TeTe! Hfawema-sfafsmane
1 forenfafir st =amen w1 9a;
Tehel Wt ssiaerd W Afaeefoi
o TSR 99Te =t SR hY Hohil;
qen
el e faorerar o fowg o
g T

Weheh 13

11085CH13

ETESIHIET Foll & gqE aid &l

BIESIhTe U Tod: T ¢, TSrent 31ef shaet shie qer BEgeH &
2ifiTeh 21 TR 3Tk Stem | ersgiehTad 1 Hewaqul AREH g1 3
TeAdS, Wes nfs witr vkl @ ufifed =i, <t $69 & w9 A
ST § T S &1 Tadist sfad Yeiferdd 719 o1, Safe Sigst
Tufd wikfas T8 #1 Wi ®9 ?1 SARdl SHU Hf IS
TATAST (fed Wrepfash ) weeH § €1 98 ot oM ®, S Wik
T % ST @ U B 71 ey, S g-udd & = urn S
%, o GYE] STEaA (fractional distillation) Es) ﬁ?j?f Sioled qer
HUMET U Bid &1 il 9, hid o Heh e (destructive
distiliation) ¥ W eidl 1 Wrehfash & ot & Fell &I GIE F
< F TR W UE Sl ¢ WS o gyen W T ol Hdited
Wil 19’ Fed &1 Tadsl 1 ST Te] $6F % w9 H g |,
ST e HE YUV el T T AT B o ST e o ok
w9 ¥ foran <1 2, Ak 398 F YU Tholdl €1 e aret
%! $o oF B9 T Y, SIotel qefl HUASH i STevFHdl Bt 2
U g WS | T ol TEferd dred H YS9l el €1
Goft o eIEgrRe o a0 B €, S Sl o @i &1 eTgg e
1 ITAM Tifcrel=, Sifedred, giferersdy 3ffs agarenl o6 i |
fohan AT 21 S=4 STU[R o1l BRgihEH %1 SYA U= H facts
o B9 | 3R Tk qen ArteEl o o § yrfe ueref o w9 |
off feran T 21

e T e e | BEgiehle o Hewqul SUART i e
TE U T €| 30 Toheh | BEQIehleHl o o § S 1fereh S|
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13.1 SIteRIOT

BTESIhTe fafq=1 Yeh o Id &1 ehie--ehle 3Taell
%1 Yepfd o YR W 3= JEAd: d1 998l § afiepd
fan T 3 (1) §gw, (2) orEqw = (3)
THfes SRS TIW BESIHET | HaT-Hrad
AT FHT-BESSH Tkl @Y B4 ol afe fafq=
e T ATH | Tohel 6 | TSl foga Jaan
T €, @ 5% ‘Ueehd' hed €, SIHlieh 319 Teheh-12
¥ U 9 71 qE0 3R A% Hre WA G et
T g 1 i e €, A 5% Wigdeiieeh ' el
ST B 1 STHI BIZSIhTel H shisi—ehla agaTTae] S
fgemmeier, foemeer o1 <A Sufterd B €1 WHfew
TIESIhTe Hed Ml 1 T fagiv YR g1 1
hTeH 1 TgHATSIhAl T EEEISH 1 Uhdl HATSIohal
1 &AM o Wad gU (faga sJ@et = g @) 1w
STl o Hige a1 Hehd &1 Ueehl o Higel oM o
fau smEdl o foau zufdes den wEmpEt & fag
T i TRl T ST BH Y Hehd &1 Toehi,
TehTed qU1 WA BEemEl & fau fom Aed
TAIT ST Hhd 2

13.2 Wk

SIET U8l S S el €, Yook hle-hle Tehdl
A I Togd Een arel BEgehEe gl HoH
(CH,) 39 IRER 1 JoH T3 1 HH T 19 2,
HiFct i @ qe esel &3 H a1 SR §1 SR S
B o Ueh BIESISH TRATY] T e o gRI Hiceerfid
Y TAT TEGISH TLHIY] i STATAR T SISHhT IR
HTa 1 TGHASTRAT I G H €, q1 ST
T BM? SATTRI C,H, W B 98 BESIRE,
SRRt STOE C,H, ¥, TF gt 81 37d: 379 CH,
o Teh BIZGIS WA Sl ~CH, ¥ g Hfceenfud
Fh C,H, % &9 H W HT Thdl ¢ |

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

H
| [
H—(ll—H fodt H %1 CH, ¥ fazem H—Cll—(ll—H
H

H H

e fagm

3 grEghEA EET sreReet | fafteRg g €
Fifer 3 a1l 3R o= sifyshderl @ erfufeman e
FEI oTE: YRE ® T UUrEA (Parum=%H
Affinis=Tsramelie) gd &1 1 279 Teohd IRER =
TSI of (homologous series) o el ED
IR W F M o Tehd &1 AR 79 fafe= TeohHl
o Al T ST Fd € A 7H 1 Bl ¢ R UoohA
1 WA g C H, , 8| 5@ n H HE ST T
WW%ﬁWWW(homologoue)aﬂ
yfaffere ear ©1 0 3T A h1 T HT TR
FX GHhd &7 GASHA PN SAFE T fash s
fagid (VSEPR) & 18R (TH&- 4 f@w) Held
T T FqEedd Bt 7 (Faa 13.1) < sIg@Hdet™
2 forad &1 wRam) o H qen 9N SR T
FEEqoheh o W) Al W Rd ¥ 36 YR ok
H-C %1 59 %10 109.5° Bl 2l

H

fers 13.1 "9 (CH,) %1 wqvFera T

UeehHi o =Iqoheleh 399 | 98 Td 8, f51 C-C
q C-H Tsieli <kl islgal shHl: 154 pm 3R 112 pm
2§ (THFH-12 2RAW) | S Ve A F GF ©
f® C-C o1 C-Ho (fammn) smay =1 fmfor sred
THY] o Fhiid sp® Al TEGISA TLHIST & 1s oh
guiefia stfaearaT @ g 2|

13.2.1 AMH Ugfd daT QuIEISAT

Theh-12 | 319 fafer= shreifer e w1 St a6t
T Ui H AR W eI B b | Yook W A
TG AU THEFEA h FS T SN gRI THA
S Gehdl 1 WIMR A Hied | U T E1 ged
i TE= B9, TSH a1 YA | oherdd Ueh GLEAl
I St €, Selfeh S=d UeohHl § Teh 9 ek GT=
ot g Wehdl ©1 C,H._hl FT=l fored T =R e

mmﬁﬁ%{oﬁ@wawwfaﬂ sTEa o
5 I8 & B
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I (n- ) (FFUAH 237 K) 3R

H H H
I 1l 3l

H—Cll— 2(:3 - Cll—H
HH_(|:_HH
H
2-HITHIYA (SAEEE)

(FagTh 261K)

CH, ® 9 e YR W wEA q0 978
TESISH IS i Sig Tehd 87 3% diF YR W
afted ¢ Hehd ©, SIEl G M-V ¥ fe@mn @ 2l

av
ar

I
E—O°°—E

!
(IjH
H

—
[\o]
al

111 H—

:—oim

——0
T—0

U= (n- 9=A)
(Fa¥E 309 K)

H H H H
ool gl

vooaho b ob-ton
H H-C-HH H

|
H
2-HiYAeA (STEdu=A)

(FaYgsh 301K)

i
H H-C-H H
NI
v H-C - C — C-H
| | |
H H-C-H H
|
H

2, 2-eTERfuede (=)
(FaUIH 282.5K)

375

AT 1 991 11 1 319] G 99 €, fohg Faeris
qe o e f= € g YR T 101, IV e
V & 319 g3 9F €, g Faeris den o fa=
E| WA 1 A 11 937 & WHEId €, St S
111, IV 911 V U=H o GaEEd &1 gk qoremi o ofat
TTRT TEAIST H SFaR o HRUN 71 374: 3% “WTeMIeh
[aEdd’ (structural isomers) el 39 T
AT 1 111 o Haq hiee WA 1 @ €,
Stafer ST 1, IV a1 V § fd s S@e 2l
3Td: TH GLEAIcHeh FHadet, St e GRETIeT i
SfEell § MW &% HRU B E, H oen guETs’
(chain isomers)%ﬁ%l 3d: 9 <@ CH,
qe C_H , W %A T 7 T @ e B §

IETEIUT 13,1
UGS C,H,, oelt Ueehd o faf=1 sj@en-
qHEFEl 1 GlE q91 SR AL M fatau)
'
@ CH,- CH, - CH, - CH,~ CH,- CH,

n-

@ CH,- (|JH - CH, - CH,- CH,

CH, 2T

(i) CH; — CH,, - ICH - CH, - CH,
CH, 3-HforeTd=

(iv) CH, CH CH CH,

CH CH 2,3-SEHfeeRA

oy
) CHj, - ? - CH, - CH,

CH 2,2-STEHfeTeeA

FHEA WA ¥ S TU T oA AT i
& o YR W HEA WAV I i (1°),
fgdiares (2°), qeiah (3°) T =qeh (4°) shis TH
Fed g1 HrET WA (S 3T w9 TE e,
SE- W) | SFUel cheel Teh shis WA § (ST 8
SE- A | SH ‘Wi e’ wed €1 sifad fR
ATl AT Wed WUfHeR eid 1 hre T, S &
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HTe A 9 Te @, 59 fgdias’ #ed €1 gdias
e F HIeA THST § qur = a1 = qsn wreA
THIY] R 3T Shie WAST § S[S B &1 9
AW 1 W VH 1°2° 3° G 4° Hie AT i
B Y Fehdl 87 A SY SeeeR Yookl o1 HTEAg

30T 13.2

e fagm

S WA, @ S ThR o qHEEd 9 81 C H,
ufd, C_H, % T T C

T L, IV e V H e 3@ € & -CH, 998
HTa HHIH —2 ¥ el B Yook o shie TRATIA
a1 3= ol o AifeR ® -CH,,-C,H_,~C,H_ S’

6”714

H. o 75 GHEEd 999 2

107722

CH,, 3G a1t tfehel I o fafa= wmmeest 1w fafae qeon fafa= weE @ ) -oH
Sred | 9 Ueshisial o 3189, 9. H. M Fasu)
Theh 12 H T8 © afad T T5fd o a1l &1 ¥R i gu gfaeenfud teehl o fefared

ISR gRI THRTT hi STTNN hi A9 Hell-HiTd THE Hehtl|

T

C H,  99E & Wl=

| YeehiEiet

Ucehlglel ahl =Td

(@ CH,-CH, - CH, - CH,- CH,-

CH, - CH,~CH, — CH,~ CH, — OH | 4=7-1-3ffc

(i) CHy-CH-CH,-CH,-CH, | CH,-CH-CH, - CH,- CH, YA-2-37A
| |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH -CH,- CH, Y=2A-3-311dA
| |
OH
CH, CH, 3- AfoaeEA-1-31fa
| |
(ivy CH,-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- HforeeE-2-31a

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

CH, - C - CH, - CH,

I
OH

CH,
|

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

CH,
|

CH, - C - CH,0H

|
CH,

2 2 - STEHITYHT- 1 -7

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

CH, OH
|

CH, - CH - CH - CH,

2020-21
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HESIEIER]

TEl 1 ‘Ufehel Tg’ el S €, i 3= Uoohd
Y TEEISA WA o fowemo gr1 i foham S dehan
21 Ufehel TE &1 W g3 C H, | (THF-12) 2l

i § T TN H WS IUPAC 9 faam
eyl ], Al [UPAC T 9 HEl U= $o HTaifTeh
FITeRT T AR foramn ot e & weweyt 2|
Uk T wadyem ek Toohd oh e ULHTIST
1 refam e &t fa@ ) qeavErq 39T ST
foran Stem 99 el TR TR gt S[E1 gl
& a1 37d W BIESISH WHIIS i F9w H&A g
e AT HI FATSIhdl i A fhar ST

377

SSETEIUT 133

freAferfaa ifert o e g R, 7w fafee-

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

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

(iti) FTT-qtaen (SRR -gfeemen

&

Q) 2,24, 4-THe0=A

(ii) 3, 3-SEHfEY=A

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

WAE 13,1:  HraTTeh ATTeRl T ATHEHTOT

TS @91 LU.P.A.C. ] feuforat
CEIB CIIi2 ~CH, =IATH AR AT FUTHA S hH
(%) 'CH,-*CH - °CH, - *CH - °CH, - °CH, W e
(4- Tfra-2- AfeRH)
CH, - CH,
!
8 _7 _6 _5 _4 _ 3 — 2 1
(@) *CH,-"CH,-°CH, cl:H (/;H cI CH,-'CH, S A A Ao %
CH CH, CH,-CH, T Faeer
CH, CH,
(3 3-erEufore -5- STEEIIa-4- Aferasie)
CH(CH,), ,
| U o %A H fgdas
1 _2 _3 _4 b, _6 _7 _8, 9 __10 .
(1) 'CH,-*CH,-°CH,-*CH ClH CH,-"CH,-*CH,—°CH,-'°CH, (secondary) ®1 T& W
H,C-CH-CH, — CH, ST }; STEEITYA i Teh 95
(5-feeft-sfear-4-sTemferesn) w2
(¥) 'CH,-*CH,-*CH,~*CH,-*CH-SCH,~"CH,-*CH,~°CH, T - fgett < fcenfuE
| EEMER]
CH,
|
CH,->C-CH,
|
’CH,
5-(2 2- <ttt ) AR
(¥) ICH,-*CH,-3CH -*CH,-°CH - °CH, -"CH, T o wieifeRdl %9 |
! |
CH,-CH, CH,
3-Tford-5- A=
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ITRANA-3-TUA-2, 2-SEHUAT=A Tl FE
o1 Frfafead T & gR T fRar ST HeRdr 2-
() " A WA T O TR
C-C-C-C-C
(i) HTe TRATOLST Y 3R ifu—
CI_CZ_CS_C4_CS
(iii) FEFI-3 W TH WHA-THE q&1 FHEA-2 R
o9 sifeu—
CH,
I
Cl—2|C:—S? _4C _
CH, C,H,
(iv) T% e AT hi GASERA Hi BEGSH
T[S ST STETIER T | T Hife|
CH,

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

5

C

CoHy

TH YR W FEl A W IE" S 2| AR ey

e fagm

3T 13.5
frefafea Aifenl %1 geEa fafey) e T
W YIS i ©2 T R AR, T fefau)
(i) 2-Tfrera=A

(i) 5-uferer-3-wforeees

W 3 4 5] 6
(i) CH, -CH-CH, -CH, - CH,
|
1 C,H;

79 AifiTen o <efam e Ui e i | B B:
e I BT B 3Td: F&l AW 3-HfoeReT B

(i) 7 6 B 4 S 2 1
1 2 S 4 B 6 7
CH,- CH, - CH - CH, - CH- CH, - CH,
| |
CH, C,H,

=9 ek § 3 39 BR) 9 URY ®3, Sef 9
o g &1 w9 dw el o@: w& AW
3-TUfoe- 5-AfIeR™H 2

13.2.2 fa==
Ueohd & g&A i Yeiferam qen wrkfas 9 7 fhe

f&u QAW i W W T wHw g €, @
Frfafeaa 9ol 1 g Fifse—

ISTEAUT 13.4

frefafad difTwl o a=Es g fafe-

i) 3,4,4,5-TEeReA

(i) 2,5-SEHfHeRFA

&'

1 2 3 ?ZIS 5 6 7

) CH,-CH,-CH-C- CH-CH - CH,

I |
CH, CH, CH,

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

ot Yool 1 27 faferdl g1 s S Hehdl a—

1. A ETEZIRIEAl U—
eREESH 19 geq o Sare (S9- wifem,
Yoifean qen feper) 1 sufefa o TewH & @Y
TN Y Yook ST B1 39 FTehaT shi STggIeietor
(Hydrogenation) &&d HEE! CIGEEASES 9 @l
AT FeE T ARG HLdl © 3 e eH-BEg e
e 1 Hiha Il 81 wifeA qen Yafesm, W
o 9 W & SAAfEA 1 IARG H 2§, W Froher
IS o fau sTifarss €9 9 3=9 A9 q91 @ hi
STITIhal Bl B

CH,=CH, +H, 2/2/N_,cH, —CH, (13.1)

T T
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HESIEIER]

CH,-CH=CH+H,- 22N ,cH, —CH, -CH,
W= T
(13.2)
CH,-C=C-H+H, 22N ,cH, -CH,-CH,

BRI EIEE|
(13.3)

2. Ufemer EemmgEl |-

(i) Ufeher omgel (TRIEEl o staran) i ek
T T BRSFANES 3T R 3TTEH i |
Ueohe Wl B 2|

CH, -Cl+H,— 2% ,CH, + Zn*

FARHLA YA

(13.4)
C,H,-Cl+H, -2 5C,H, +Zn?*
FARTLA A

(13.5)

CH,CH,CH, Cl+H,—“~%,CH,CH,CH, +Zn*
FARITIA Ik
(13.6)
(i) Y= el fooma (FH 9@ W) | Ufewa
2SI Wifeaw o o WY AfukEA g0
=R Ueohd U B 1 39 Afafehan i et
Irfaferar (wurtz reaction) Fed %I Iqe 9H
e LAY G el I=aa Ueohd oM ok
T wger 1 St 2

CH,Br+2Na+BrCH, = **,CH, -CH, +2NaBr
ElGIERE] o

(13.7)

C,H,Br+2Na+BrC, H, = *,¢, H, ~C,H,+2NaBr
g o
(13.8)

1 B, AR & SAGHH Ufohel 2aES o 872
3. SE eI Tl A—
() el Tl o Hifedd a0 i TSl
A (WET TESEHEE Td shichdd s
o THLOT) o WY TRA HH W HreiEferen 3T

379

T Th HH HIe TET] aTe Ueohd I Bid
HTaferdfcrh 3Tl H hlsH SEHTHAES o 36
faciion =1 TaerTal feRaetierToT (decarbo-
rytation)%ﬁ%l

CH,COO Na’+NaOH-=%CH, +Na,CO,
Hifead TeATe

3STEI0T 13,6
g o fa=q & fau fea ot o difeaw

AT i AT BT Afufshan w1 THEfTe
TR ot fafem)

BA

FHARH T
CH,CH,CH,COO Na* + NaOH-29,
CH,CH,CH, +Na,CO,

(i) e A ToRr-srwesig fafa st faafas
el o difeam srere WferEm wau % et
foeram 1 fagq-eTT¥ed & W U W 94
e THY] H&T A1l Teohd T B

9CH,COO Na' +2H,0- 2™, oy _cH,
Hifeaq THe +2CO, +H, +2NaOH (13.9)
T rfafsran frafafed o= § 9= erdt 8-

o
Il

(%) 2CH,COO Na" = 2CH,-C-O+2Na"

(@) THE W-

O O
[l Il

2CH,-C-0—252CH, -C-0:——2CH,+20,7
UHe oA UHie g Yo Hide g A
(1) H,C+CH,——H,C-CH, T
(94)  helS W-

H,0+e — OH+H"
2H" —H,T
TUq 39 fafy g =& a9 1 wehdlt, A2
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13.2.3 TUTgH
aitferer ToTerd
Teohd TUET | C-C T C-H 3TaY o Fggarsten 1ol
T2 ST T TTEge JCATYST i foR[q Fomeaehal |
Ed HH TR o HROT T Aft Teehe 1Y g
&1 $7eh WeA ool aretared §d I S © 1 geel sl
% N Teepd 907 o Yo W) WeH C, § C, &
T, C, ¥ C,, T T3 a1 C,, A ITY 3Aferh Frad
I ook 298K W 3 B4 21 ¥ VA qer e
Bl &1 STt § Ueoh 1 fefetaran o felq o9 o Hied
2 WA, BEerhTe 1 Tl 2, Foreeh SwinT S
aredl § $¥F o ®9 | TR S 1 Ueiel qe ek
= g 1 SUEE wUSi @ W9 % ue g2,
ST Tl oo 3 enf & ferw feman s 21

Y Y101 o YR W UH Ug1ei i Yhfd o R
T 9 1 e €2 31 TEl § Afg o9 hed €
e (S=9 Yookl w1 fagmn) sydia © om: 78 wia
farielt wepfa =1 T @t faemeenl ¥ usiel w1 faerear
& Feo ¥ wHa: 98 <@ T @ R e uad,
et foeTarehl Stafeh STyt qa1el s1yea faamen! o
faera e €, etufq “gHm gue 1 Sie 27

faf\r= Teerl o FeAle 9ol 13.1 (%) ¥ Ky
T €, fored =e T € o enfoerss gormm o gfg &
- WY I FleR o off e gfg g 21 9w
T q27 W R € T enfuaes et ereran a1o) o
IS &R d@d oh WU-WY SAH  Saufvesh
TreteTed 9 934 2l

U=F o dF 9HeEd Ueohdl (U=H, 2-AfYe
FRA q 2, 2- TEUFICTUINT) o MR i @
Y I8 U1 ol § o 9= H ufe e wApe i
Teh T ST 1 3= G (309, 1K) §, el
2.2~ SEHHUA 282.5K W Seewil €1 wiad Seesti
FT F&A o dg °h WIA-TY U] FHI AHA AT
el & Wt €, fSod Merehr supet | %u st
Toeh Tl A ol SAaUiUeash el B © | THfeTY 3ok
ECCE Co A
TR T
S Ut ST S TRl B 3T, &TReh, SRR
(ATRITRTT HHR) T TR (3T HHE)
werelf & Wid Ueohd wmE: g e €1 fagm
uRfeerfel o Ueok 5 eifufemansti i waf¥a sear 2

WA foaae

1, Qfaeermus rfaferare

Teeh o Th A1 31U TTZSISH IXHIY] BailsH, E2rei
A oHIfThR oA gRI iaeetud & W §) S=
TR (573-773 K) A gd o fouia g =
T fafeReon w1 Suftefd § SeliSHIeRr Bl 2l
FHH VIR ATel Leoh A3 0 TN TehIHIhI0 &l
Tl B1 A rfafsmanet, fSre UeohHi o eTggiei T
yfereentid & S €, 1 wfeeemas sffrang wed €
IEUREEY B 1 FAAR A famn e g

ESIeRTuT T BerS

CH, +Cl,—*5CH,CI+HClI
FARHLA

CH,CI+Cl,—»CH,Cl, + HCI

STEFARTSA

CH,Cl, +Cl,—25CHCI, + HCI

TEFARMYA

CHCI, +Cl,—25CCl, + HCl
AR

CH, -CH, +Cl,—2*>CH,—-CH,CI + HCl (13.14)
FARTTEA

Teohel i golleM o w1y Affshan &1 TIfd &1
%9 F,>>>Cl>>Br,>1, ¥ Uehl o BRgeH &
o &1 W 3°>2°>1° Bl HSAGHIRT FEe @
AT B € Steifer SR agd iy e 2|
Tg Tk ShAI AR 71 9 sifufeRan sifediere
(S HIO, o1 HNO, )% Jufeerfa # it 21
CH, +L, f CH,I+HI (13.15)

HIO, +5HI— 3I,+3H,0 (13.16)
AR Gord Heish @t femanfafy gry s o
TS— YRYA (initiation), SEXOT (propagation) dn
HHMYE (termination) o R 99— Bl %\“I
IERIEIE)
(i) URYA- ¥g ifafran oy qen gehme i Juferfd
T I % HHATEA (homolysis) k|
YR Bl Bl Cl-Cl 3768, C-C a1 C-H 3Te
1 g | I § 3 T AW W T2 W L

(13.10)

(13.11)

(13.12)

(13.13)
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Cl-Cl2— C1 + Cl
FAR Herd- ek
(ii) HORUT- FARN Ho-Horh, HYF 3T0] W TR0
Feh C-H 3TEY &1 st HC1 99 gU HiYa
o qoish oA ©, S arfafsan i e feem
o S €
(%) CH,+Cl—1 ,CH,+H-Cl
AU Fa-ToTeh FAR oh 8 3T0] T STGHH0T

Tk CH,-Cl T2 TF 3T FA qo-TeTeh o &,
S AR ST0] o HHIYH o SR g

(@)  cH,cl+Cl-Cl—Y 5cH, -Cl+Cl
FANA o - TR

Afod qen FARA Jo-oish, S ST 9]
HAY: (F) q1 (@) W W B §, YA: oHareed
BT el TR o1 RS L 2| F=0 U8 ()
T (@) Y € g 3R 3 © fRg o RE TR
g 9 § U <1 8 frfafiad € S stfren Seergs
IRl o T 1 gEEe )

CH,CI + C1 - CH,Cl + HCI

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

381

(iii) @ GHIUA- FB GHF GTa Aqhdeh hi
Tt qen fafa= ared erfafsmaneti o wror etfafewan
U B S

faf=1 g S@en oA o fefafed €
(%) C1+Cl — Cl-Cl

(@) H,C + CH, — H,C—CH,

(M H,C + Cl - H,C—Cl
Zafd 7% (1) § CH,-Cl T% IR aa1 2, fohg
TH B9 H qo geiehi 1 el 8 Sl 2
A9 o FAHIRLOT o IRA T %1 IR
(byproduct) % ®9 § I99 °h hRUT ki ST
foranfafy gR1 wwen S HehRar 2
2. @A
ook a1 qeN SEsiiadsH i Iufeafd § | &H
W quid: fdIFd R HTEA SEAFIRS R A
T € dun Wy € e A o o e B
CH,(g)+20,(g)——CO,(g)+2H,0(1);
—-A H® =-890kJ mol ™
(13.17)
C,H,,(g)+13/2 O,(g)—4CO,(g)+5H,0(1);
-AH°=-2875.84 kJ mol™
(13.18)

HRUT 13.1 () Uoohl o FagHIshl UG ekl B Uied

TTfUaeh ™ U AR FASIR et ich
a3 (u) (K) (K)
CH, He 16 111.0 90.5
C,H, T 30 184.4 101.0
C.H, EIEE| 44 230.9 85.3
CH, oAl 58 272.4 134.6
CH,, 2. oo 58 261.0 114.7
CH,, T=A 72 309.1 143.3
CH,, 2. ot 72 300.9 113.1
CH, 2, 2-SEHIIAH 72 282.5 256.4
CH, EEE 86 341.9 178.5
CH,, A 100 371.4 182.4
CH, A 114 398.7 216.2
C,H,, EIRE| 128 423.8 222.0
C,H,, <o 142 447.1 243.3
C,.H,, CECaE] 282 615.0 236.2
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foret Woahe o fow wm < Afufwmen fFafafed
Bl B—
3n+lj

C.H,, ..+ ( 5 0,——nCO, +(n+1)H,O

(13.19)

aifaess O § oA fehe oF RO ookl i
o9 % w9 H wM H od &

TEohHl a1 ST oY, A STeatfeRdTs gRI 3Tquf
T8 ¥ HEA Fosel (Black) ST 2, TSeR1 ST
Tl , YEU1 ST oh Sicl avieh (pigments) T8 T
(filler) o &9 ¥ Bl B

CH, (g)+0,(8)—"7,C(s)+2H,0(1)
3. TEfaa stferdientor

3= T[d, SRS q1 a1 o 9dd Y o e
IUYH I T IUREATT | Teohdl il TRH HH W
FT GHR o AfFdRNEH IR o7d 2

i) 2CH,+0, Su/528K/1009 .5 OH
At

(13.20)

(13.21)

ii) CH,+0,—2%2% sHCHO+H,0

. (13.22)

iii) 2CH,CH, +30,— S8 0%RM 901 COOH+2H,0

TR e
(13.23)
(iv) WTHRUT: Toohei o1 Stfadisheor &l grar, fog
Tl BTEGIS (H) TRHTY =l ook diefererm
TS § Sfediehd Bk T Uehlgiel <d &

KMnO,
SRR >

(CH,),CH
2 -y

(CH,),COH

2-HfeTgre=-2 -3t
(13.24)
4, GUTIILTRIOT AT THTSIST

n— Ueehd &l fisial UgHifom RIS qel eRgeH
FANZS T 1 ARl o T & T A Sk IMiEd
P ATl Yookl W THSEehd 81 S &1 J& IR
e fEu Y ® qen T oTeY ST o S T HrE
off gt &, T 319 9= Hehd 21 3169 3R] 1 9vi
G weteR stfafwaet o T e s )

e fagm

CH, (CH,),CH, fsfet AlCl, /HCl

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

CH, CH,
2-AfUeTa=A 3-AfYeY=A  (13.25)
5. QUHSTRIOT a1 Wik

T: A D: W Al BT THY] A n— Teoh TG
aefia oHfesm, Aifelsem qon HhifEd o Sifamge
i Jufrfd ® 773K @ 10 § 20 IFASHE 6 |
TRH & ¥ fORTEESTIgd Bl dsiie a1 3Heh Heldra
S § Tehiehd B S &1 39 SAAfsH ol QUHSRT
(Aromatization) 1 W“Fﬂ (Reforming) Ted %I

CH
S0 Cr,0O, or V,O,
CH,  CHy or Mo,0O,
| | =T «—>
CH, CH, 773K
CH, 10-20 atm
(13.26)
e, i k1 Ao e 21 e o Tk
o fau ey wF @ Teond g

6. WTd ok e IrfafeRam

TS W9 o |1 Fiohel SAeh &1 Sufefa § 1273K
T TRY FHH T HEA TAISATFIES AT SRS It
21 7 fafy Seeizeem o Simifin Saed o 37
STt B

CH,+H,0 ¥, CO+3H, (13.27)

7. AT9-3Tq=IET
I=AR Ueohd 399 9 W TH ] W =R deahi
I Teh Tl o Tqefed B ST 1 SO o ST9ANT H Bl
fo@e o w1 T sTqereT SAfufshan i ard-sTdered
(pyrolysis) a1 91 (cracking) Fe&d &

— CH,, + H,

773K CH, + C,H,

CGH14

—— C,H, + C,H,+ CH,

(13.28)
TeShll 1 ST T - Safhe B S
3 Forife @ W WE W W A oW e
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HESEICR]

G T | o o TEgia o1 STET Bl €1 SIEReEy
Sreeh (S TR del w1 e €) &l 973K W
wifeTa, Yoifead steen foher 1 Sufefa o mH
FHE T TS Ul U= 1 Y0 9 e 2

C,Hyg 22K 5 C H,,+C.H,,+ 37 3R

26 "Pt/Pd/Ni
SSehd T U=

(13.29)

13.2.4 &Y

UeohHl H hTei-hIe TG (o) SIS Bl §1 HieH-h1eH
(C—C) 3T oh SIAANTHRE AT o6 ar IR fae
aTftereh heteh o Seiaeia w1 foraRor Gafid Bl 21 39
IO C-C Tehel e o =R 3R Gord FO el B
39 Ui o &R fHfan § syupst o fafy= fafad=
fgam a0 €1 woa: fafe= omeme wh-g@m o

Rafda & Wehd &1 UW e i fifan egewerd

(S C-C Uhol A6 o HOiH o HROT ThH-g& |
fafad g S €) §&9ul, §R Uit |Hread 91
Wﬁ (Rotamers) gt 21 3/: C-C Thel 3TMeY
o S[UT o HRUT Yook W SEEA &0 H9d B T
IE M B foh C-C Tohd &Y &1 YUH Iod: T
&l Bl B1 T qiqertor = e o ROT Bl €
7€ 19 20 kJmol™! T Sl gRI siferd &1 ket
T AR o HeT 39 &0 5 R Al faenfa
(torsional strain) THed %I

TAT oF BT : T 0] § FHe-Hla Thal
el Bl €, TSTem oo hrale TRATI] WA e1gg e
WA 2 @d &1 WH & Sia Ud few wied &
TR IS TH Th HET I 2R T@HL T e
T I C—-C 378 TR FUM YT, T Teh Hied T
o BIESISH O e TRHIT] o BEgiSH o Had o
e fafadia sgeeen wefia w3 €1 3% weuvia
HUETE (EW®UUT) Fed 21 o: WO % e
H&qU Bld €1 ereliieh 378 § q HE0 = B 2
T ®9 H I FEd o g THT] TH-SH oh
Aferer g 81 9 €1 $U T (Eclipsed) 9 F8d T
T ®Y H, TESSH WH] I HEF o BRESH
e ¥ efushdd @ W g §1 S @i
(staggered) &9 Ed B | SToh STcllel g 9t Wezerdl
HEqu faudelid (skew) HEU FHEA &1 T8 A

383

W® fop 9t 9ol | 3Treier hio7 qen ST oA uE
Al B1 W 91 Widd qen GEuUl w1 Wierd ae
qﬁwu@v (Newmen projection) g ¥ fohan
S 2

1. wigd waw

TH YUl | S70] 1 Tivaeh 318 i feen § <@ s
21 HS W C-C 6y 1 fo@m & fog <
o1 o1 AR T gE T el Y@ @i S 213
1 S oAl SN Sl B A AT Fie 1 A=
3R qA U STet e ohl W I8 3R H YIHT hid
&1 Y e @ Hord 9 gregier TATTST i
TEt Eiwe fe@mn S 21 3 W TH-gm ¥ 120°
1 U1 ST Feh! BIdl &1 WA o U e Hiaid
Grerd we fos 13.2 o <9y Ty

i

(i) 'H'I?Iﬁ_dg%'q

(1) WHQ"T

faT 13.2 T % 9™ g8v

2. =i wa

TH 0T H 3{0] i GEA © @ S €| A o e
TSt ST i T fag gRT feamn S @ SR sH 92
T BTEgS TRETLST i 120° 10T T Ei=t o

UM IO A
TRIET vl A1 fgae i

H

(i) w=a

(i) wrafa
fer 13.3 wel o A7 g8
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et & fol R foager w=iih s @1 9
(#t@ | ) 9T e F TH g9 R el § al
Y AEfYd TIEge THST Hl g9 i URY |
TRER 120° % IV W @ 711 Bt W@stl 9 8 g
fe@mn St €1 A o =gHA gemor fe 133 H feam
T

HEHUUI T AUTeR T : 991 98l SIqran <
<1 €, USH o WAid &9 H Hla-gEgeH ey o
TR A9 Th-TR ¥ erfushad g W B ?1 o:
99 A TRRSU g IAdH el adl 39
Afereram Tenfae i 21 SE IR, ST HidRkd i 7
®Y ¥ UREfdd ® €, q9 HET-8EgeH A o
TOFE Y TH-TW % A (e B € R 3T
TR Al o HE Yiqehul §¢ Sl €1 39 9% §Y
Jiqetl ot i X hT oh ToT 310] § o Afeen el
fafed 2t €1 safere sueht wnfae 9 &1 S &1 S
TS SAEl W gHT §, T Y o HeF Yfdehut
ST foran, S SEvT o TNt W wfed e B,
#1 Wet Tasmfa #ed 31 W fawfa w1 oo
C-C Tshal e o Tuiq 1o R Felt hzar 21 59
107 1 Tgaer =hIoT a1 WS wioT o wed €1 TEH
o gt G&9Ul § TS v Widkd €9 H =LA a1
T ®9 § Afrenan el 21 37d: Widia S&u, I
TeIT i qorl | eaferer Tl gar @1 uRoma: e
Aferhar Tiafd FEI0 | Ted & 31oqa1 §H Hg Tehd §
o o g1 tfuma & 21 ord: =g frshd faepren
s ® fF wge § c-c (3med) w1 gui guid:
o &l 21 < WH ®U o W Sell SR
12.5 kJ mol™ B, Sl 5gd %4 2| HHEHE d9 W
Aquivaen Hﬂ?j’ﬁ (Collisions)av‘ s Eﬁ‘l S i
A den At it =it ®, S 12.5 kJ mol ' %
Fofl- TR HT IR HH H W Bl 71 o1 WA o
FHTe-h1ed Tehel 3TE 1 I A JrAifith & oh
fau @ ged B U9H % HEUU Rl gerek qe
foaifsa e Haa e 2

13.3 WeahiA

Tosh A fgeTeegad STHqW BRgihlar id 21 TeshHi
T G G BT AMET? SR TehA | I hTed
THIST o HeA ek fgenrey Sufterd B, df S UeehH

e fagm

H T TR TN FHH B AMeTl 9 YhR TehHl
1 HH G C_H, BT =feT| TeehiAl oh JoH Haed
Tferedl e wefH (C,H,) 1 Al wAlA |
FH W T FA W T Tl A TewEl H

INAEA (i difes a7 aret) ot Fed T

13.3.1 Tga&aer el GI=AT
TewHl | C = C fgerey 2, f5ad w yoa fam (o)
e (S Tt T 397 kJmol ! ®) Bl €, S
T HET THET F sp? Ghid Hehl oh IHE
Ao | a1 |1 TEH < HrET WAS F 2p
SRR FHehi oF GUISash AT FH W Th
T WE (n) &, (dY Tl 284 kJ mol! ®)
EECIRS

C-C T&dl €Y a1 (1.54 pm) 1 o1 o
C = C fgameer dam (1.34 pm) B et 21 30 o
o srergd fmen @ o6 W (m) oWy < p Herhl
gl (eI o o1 ol Bid €1 3T4: UK (r) e
I ek H geel st Taviel Sl
W el Sl 81 37d: TeehlHl T 3 SAqehtish] fema
ARl , S gl 1 WIS | B, 1 SAHH0T @
T B S €1 U ATeRTen] ol TolaRITERT sTfanteh
FEd €| o 1 ITEY HI Ul Teeh ST
Ueohd ! Qo o STEER sAIl €1 3Td: Uoshd
TARIETE] AfuhHnl oh WU HIH BT Thdl
-t AT A 81 C-C fgemay 1 wmed
(s Tedt, 681 kJ mol™!) TSH o ehia-ehla
Tehel Y (3Tse W, 348 kJ mol!) &1 qei
o erfeer B €1 Wl S w1 e @ fem-
G 13.4 91 13.5 § 9 T R

H o

Wy sp-s G‘\g
Y > P
sp’—sp’(c)
@ -

ferT 13.4 T &1 & 3@ Fact ¢ T4l H 6T Fd g
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HESIEIER]

13.3.2 TH-Ugid

TohHl o SR AT H. T usfa & fou fgemey
I efad hTeA TRETIRT i @ §, e (A’
o T W ST ‘S’ (ene) ST FEN fRA S )
TR W@ fF Tewh 4O T YO WEH T CH,

(%) (=)

Hy 121.7° H
o /
116.6°F C C

H i N

134 pm 110 pm
(™

ferT 13.5 TiT 71 F&19 IRG (F) 1 &Y 9777 (&) T—
Y T 777 a9T () STY B qUT Y ATS

(C,H, Hn® 1 5N yfaeenfid & W), 59 wew
hEd 81 SEhI S 3TeT Bl 1 el Yl Wi fehan
T ¥, TekA AU % YU MR W™ CH,
TiIEs (AW W) a1 T (SRR H. M)
FEd E| T TeahH 9e=dl o SRR W et

few T 2
HA IUPAC 9
CH, - CH = CH, BRI
CH,-CH,-CH=CH, #-1-%
CH,-CH=CH-CH, 2-2-%
CH,=CH-CH=CH, #4213 -2
CH, = C - CH, 2-HiEdg-1-89
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Hfoaesge-1-84

|
CH,

385

ISR 13,7
fefafead difw & g du . am fafae-

() (CH),CH-CH= CH-CH,-CH
I
CH, - CH - CH
|
C2H5

N VAV AV
(iii) CH, = C (CH,CH,CH,),
(iv) CH,CH,CH,CH, CH,CH,
CH,- CHCH = C - CH, - CHCH,
|
CH,
&1
@ 2, S-SEUfERH-3, 6-SrEA
() 1, 3,5, 7 — ATFRA
(ili) 2-n-HifaeTd=-1- 9
(iv) 4-TfIE-2 6-SRHfIA-Sh-4-31
ITEIT 13.8 S| < T A (i-iv) § farmn
(o) qA UE (m) Ve I @& H1 YR
HifsTa|
&
() o 9% :
(ii) o 94 :
(iii) o 9 :
(iv) o 99 :

33, 99
17, n 99 :
23, 9Y :
41, m 99 :

— = Ao

13.3.3 HHAIAT

ToohHl g1 HLaATcHeh Te SATHAE THIeadl 9Ei8Td
CARSIGIA
OO THIETIE- TeohAl i wifd Tefid (C,H,)
q Wi (C,H) ¥ Shad Tk & G Et 2, fRg
T ¥ 3= TewHl § 9= AT gt 2
C,H, SAUES ol Teehid 1 o Jehr 9 for@

Hohd 2B

1 2 3 4

CH, = CH - CH, - CH,
L Fe-1-%d
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1 2 3 4
CH,; - CH = CH - CH,
I &e-2-8
1 2 3
CH, = C - CH,
I
CH,

M. 2-"frerae-1-39

G 1 U M1 a2 11 T8 11 &l JHedadl o
I B, S e 1w 11 feerfa e )

IETETTT 13.9

C,H,, & §Td TehiAl o fafq=1 Se=AeTs
A oF GE-YF T8 AR T H. AW
fefem)

T
(%) CH, = CH - CH, - CH, - CH,
Y- 1-34
(@) CH, - CH=CH - CH, - CH,
Y231
(M CH,-C=CH - CH,
|
CH,
2-Afeee-2-34
(%) CH,-CH-CH =CH,
|
CH,
3-Hfeege-1-34
() CH, = C - CH, - CH,
|
CH,
2-Afeee-1-34

Tfadre THTaEedr : fgerafia e st i
T g2 3 AR I T V] A TR ST
T Y | SR Yieh hieH W S & WA 91 T
fm-fo= € @ 38 YXC=CXY 511 W& < &1 T
ToeT i fask | 39 R TR A S g

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

A ‘R W T HAE ] RS (FAT XA
T Y) fgerefea shie wATOEt o Ue g SR feurd
B &1 G @ o g X Stere S Y fgemee e
F1 3E WE A fgeTafyd wed W] o fawda
e feep o 9] = wel &1 fa= ferfa o6
FRol fom i g 21 era: 3 Frfaw wwreEEt
(stereoisomer)%l WWW&F&TH@W%W
faaaifer e WAME =1 TRl w1 YU 8 FeRdl g,
fohg Cc=C fgemay ® gaa o 9 2N I8 yfqafud
Bl €1 3@ q2T Kl GHSH o foIT & T HEae o
THe AT 3R T Hicl 1 TeFd H 3% Gl FL
STl T FIEAE Hl T U ThHSH T FHISa
Sl FOTd YA T FATH hITSQ| 1 arEqd § 79 IR
FE A w1 P W wwE §2 T, wibE
yfqsfera ®1 ora: qAope steren GugEl o fgetef
HTa AT & TeA gidafed S[oie of HRoT ATk
g fum sonfafeal gef¥m &t o B 39 YeR
Tafow wure"a, fSEH g 9 T 91 T TH &
R feord ef, 3= |Hue (cis) Fel 91 8, Wik o
gureEt, e <1 T T O we fauda SR fred
&, foraer (trans) FHEEE Heam ¥ sAfaw K o
Fruer qen foqer gumeEEl i e SHE e ¢, o
fomame T g 21 fep o wAmpRt o1 wwEl s e
SR o HROT A FHEEE Sk O (SE—TTere,
i fgea emel, foetaar enfe) o fmar <wifa €
F2-2-37 I SAMHIE FHEET 312l Frue-forae
qureFed ! fefafad SEm g/ gsi¥a fear s
3

CH, CH, CH, H
AN / AN
c=cC c=cC
/ AN / AN
H H H CH,
HHYE-Z-2-51 foder-sg2-2-59
(FaY® 277 K) (Faew 274 K)
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HESEICR]

Tehd &1 qHUS &9 fouy &t gaa § sifeen
Yt Bl B | SRy —gae #2-2-34 w1 fgya
amol 0.350 fead @, wafer famer sE-2-37 @
S Y T €1 37 fauet ope-2-9 sty €1
T w9l i Feifera fafa=r sfafaat 6t s = @ =
e T ® T faue-sge-2-31 o ST A Tgg, St
foadia feemeti # @i €, Y&* C-CH, 376y & HR7
YEIUTAT ohl T Thich T4 €9 Tl T8 YRR ST oA
5

S

o+ o+ CH H
CH,4 CH, X %

N 5 8 N &= e

/C = C\ y R
H H H (5:+H3
I -F[E-2 -5 faaeg-=g2-2-59

(n= 0.35D) (u=0)

3 o foqer guEafcm o Teich THYL THEAeE]
1 qor H S B
S A1 T99ET (Cis) fauet (Trans) TH@@EdT,

XYC=CXZ T XYC=CZW YR ! Teehidl gr it
Yef¥d 1 St 2

IETEIOT 13,10

frfafad difei & wwua (cis) qon faua
(trans) TAEEE SR SR Sk L. W H.
T4 fafeq)

T

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

/ AN / AN
Cl Cl Cl H

TAUH- 1, 2-SRFARue  foue-1, 2-SEaiueiH

v CH CH CH C,H
(ii) X 3 s Q 3 2
c=c¢C c=c¢C
/ AN / AN
C,Hs C,Hy C,Hs CHg
-3, 4-SEAA fomer-3, 4-sEAfoa
Bg-3-4 BHH-3-4

387

ITEIOT 13,11
frefafes & @ = 9 aifies guger-fager
GHEFE S Hd 72

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

(i) CH, = CBr,

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

(iv) CH,CH = CCl CH,

BA
AT iii 96T iv

13.3.4 fa==

1. TS W : TohTEl o SIZERSIeH i TRehfad
TN o |19 eifeshd Teniel i Surerfd § g
Gewt St ferrer Aifireni gry eifvren faftepa fan
T B Al STk SR STIEIE W Tk W g
g1 orfyrr &1 @ fafepa Ueifssd wReial 1
fereem atfwesder (Lindlar's catalyst) Fed
S| 39 YR U oIl 1 THuE St gt
Tkl o Wifead qen sd SHIfE oh Wiy
T H W el FHEFe el Tesh A o1d 2

1
R\ /R
() RC=CR+H, —24/C /C = C\
I Teehi
(13.30)
R\ /H
s N NH —
(ii) RC = CR1+H25"/;T"%3 /C C\ 1
Q?"hﬁ:{ H R
foue tew
(13.31)
(iii) CH=CH+H, _Pd/C CH,=CH, (13.32)

AT LCIE]

(iv) CH,-C=CH+H,-2¥C,CH,-CH=CH,

P IEIES] =
(13.33)
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1 39 YhR U W4 Sofe Temeredn e
FHAM? 3 IW H1 gfie & oy wro @)

2, Ufewmet Tegel W : Ufehel 2aEs (R-X) 1
TohTglel! Tt (SE—toHTa | faor areferm
TES(FES) i Iufterfd ¥ TRA & W gedloH
I o Y & foeied W Teshd & @
8 afafen w1 fagggRareraTor (0
foREgRdst) ®ed 8, T g 3t &1
foetio g 81 4 Tk p- oo stfufwan =
I 71 Hfh B Hrad wA] (799 HrE @
SIS AT (ST, SHeh STTel heH WA T

BTSS! farelos g 81
. S
H—C—C—pH -2cKOH = *~_
R A / N\
H X f "
X=Cl Br, ) (13.34)

SIS TREIT] 1 Wehfd e el wE € stfafman
1 ¢ i s &1 T <@ e e R gelts T
& fau 5t 97 39 YR 8- IEEH > A >
FAH, wefeh tfera gusl & faw @@ 2-
3° > 92°>1°.

3. WfEe SEReTEel ¥ : TEeense, o & feread
HTa AT W S TeAls Y] Sufterd e, wfee
SEAIES dedld & ufy eEeeRe faw uig @
AFfHaT ek ZnX, 3T T FIATT Hioh Tk A < &
39 sl &1 faReierieuT o1 faeae e #ed 2l

CH,Br-CH, Br+Zn—CH, =CH, +ZnBr,
(13.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

4. VTGl oh ITRAT THSier | : 30 Teheh-12
o fafa= gerda gforel &1 T ugfa &
Feqgq fman 21 Uoehielal Uoond o eEgiad

=cq— Bid €1 3% R-OH ¥ Wi &d &, el

R=C H, , ¥ Uehleicl 1 HIx HeRh 3T

e fagm

% 1Y TRA I W A o Th 0] H1 foetod
eI 1 Weld: Ueshld ol €1 Wik 3T Wi
Iuftafd # Uehisia o7 § S 1 TEh S
faeifad g1 €, o1: 39 sifafwan 1 Ueentgicll
T ATl TSictieRtor sed €| 78 p- faeiH
AfAferan 1 S0 €, Fifeh 398 ~OH THE, B-
HTe WA Tk BESISH WA Bl B

H H

lB |
H—C—C—H—2HS0, opp _ cH, + H,0

I A i
H OH
LROEI]

(13.37)
13.3.5 IOTEH

aftferer ToTertd

el Yepfa W SAcR o 3TeAel ToehlA wifdeh Torerdt o
Teehd ¥ THMAT S 81 9o fiF O ‘9, el
Hice GSEd ‘gd’ A1 SUY 3fersh e GE Sl
e ‘3’ B B 1w U e geteh! HeR g
el T B1 o weft UewiH WA qen grfud, Se o
sAfeer, W wrefs foemas! S—a=ia, d2ifaan
2o ¥ foe™ Bl €1 R ° gig e o WY-"iy
3Gk FaIh | AN gfg Bt 8, foe wee CH,
g 9g W FAE | 20 ¥ 30 K T & gfg Bt
21 Uoohdl o TAM W g ol TewH b
FAUIh FHEFE! MG @ aret Teh Al i garl
H 3=4 B 2l

TR ToTerH

Tk &ffr sferd n Soleeql & id e € safay 3
et rfufema <eiid €, o selaeieidt c=c fgaw
W JEH AAMCHAF SR o 21 FB Afahtsni &
Tt foran ged-goteh feranfafy g1 off gt @1 Tek=
Fo faemm aRfef H gea-Toe gfaeer sifafmam
Y il © Uokh H ATl dum ST
e fufsmard wg@ &) TeshiA w1 fafi sifufsmanst
%1 e foetor 39 geR 28—
1. WWW—WQ&HW@
rohet, Uelfeam eteen wifem &1 Sufefa o
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HESIEIER]

SRS 119 o Th 0] o A U Ueohd
T & (13.2.2)1

2. EESH T HIASH- TohE @ g eIl
geAlSH S8 SHE 91 FeA |afae SEeees
2 ¥, Belfe e | fifeefaen o
IS AfTfRan Ui & S| SHA g9
ATA-ARI T STHJE T T AHA oF A
& UvE W e Shar @1 39 eifafwen
FH ITAN FHEA F G ok ferw g
Bl TohM W BAlSH H1 I SASITEE]
(SarsRiTf) =S srfafwen &1 seE g,
e =g Batem erga & i |fisfed
BT ©1 SHHT FHIT AT =9 el H HLT|

@ CH,=CH, +Br- Br—— CH,- CH,
Tl | |
Br Br

1, 2-STESHgo
(13.38)
(ii) cH,-CH=CH,+Cl-Cl——CH,-CH-CH,
|

|
ELl a a

1, 2-STEFARGL

(13.39)

3. TIESISA BoNgel & WA — EESH 2elEs,

HCI, HBr, Hl Tl ¥ 9ga 8l Ufcshal 2allss

T B | BIESIST BellEel shi ATufshariierd s %4 56

YR B: HI > HBr > HCl| TokhTAl | galisH o AN

o THM BESISH BAlSS 1 AN i gl eie! anTs

afferan =1 S<ETOT B TH 'Y WHiHd a9 SrHHiHa
Tkl bl AT Afaferareti 9@ T w3

Tufia Tehii § HBr o anTst ifufshan-awfia
oAl B (S fgeTey R 99 998 S gU §1) HBr
1 ANS AT AR A fopenfaty @
T B )

CH, =CH, +H-Br——CH, -CH, -Br (13.40)

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

Br
(13.41)

389

Ui Tehil W HBr & ANTS ( WTehi-IehI%
am)

WA W HBr 1 Gheld oy B2 39 | Guifed
IR 199 11 81 Hehd 2

1 ["CH,~CH-CH,

Br

CH,-~CH=CH,+H-Br—| o g

11 —CH,-CH,-CH,-Br
1S
(13.42)
wH WREAfog ATehiARI® 7 91 1869 H =
sTafsRaeti o1 SATIH TEIT i o U¥Eq U |
Hicaied feman, T8 Areni-tenits et Foram whed 21 3
o & SR, a9 (7 Afvwte, fSwe Hahed
B @I ) 1 Ak BT W 39 shie T HIH
B §, S W et WamEt S e w9 2l I:
30 90 & ITER SR (1) 2- SHEEYA efer 2l
ARt SHeeR | g8 AfufHa 1 g S B o:
TR IARI® W oF AT i Afafwar &t
fpanfafy @ ot Te THen <1 gl B

Terenfafer

TIESISH SHES ToaTeie! H* =al ®, S fgamser W
SATSHHIT Hich g ST g EAECEIRE (Carbocation)
T B

3 2 1
H,C—CH=CH, + H—Br

¥
I 1

H,C—CH,—CH, + Br H,C—CH—CH, + Br
(=R) (@)

Tl ‘' HY Rl i FEYEeE § SatE ‘|’
sifier Tl e Sy 2
(i) fodor FEyARA, (@) Wufds HEEEEA

() ot oil | Sifersh TRl € €1 oxa: Tyt e

¥FTEE YU &9 9 &9, i 98 vie ffi 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)

Ui ATeRiAIeRItr NS AT WIFATSS THTE Tear
TAYT U9Ta— TUeaEe i suRefd d swmfha
TehHl (S— 9diF) § HBr 1 SasH Y HiehHIh®
e 9 €1 21 TH el HBr & 91 Bl ®, HCl
TS HI o Y T&l| 39 ATt s1fifepan o1 s1em .
TH. @9 q UH.3TR. HAl g0 9 1933 ¥ fermwrm
Torvafomer # fohan T o1a: 39 iR =l WiedEs
Il GIT YA (Kharach effect) I AR SrfrfeRaT
T Uf HTehi-teRitr Ta| wed 2

CH, -CH=CH, +HBr —%/5°%% ,cy _cq, -

CH,Br

1- S 2— SEHE (13.43)

YUHIIZE GHTe, Hekd-Helsh J@ctl feramfafy g
el €, Toeent Tty $= & € 21

o o
I I -

(i) C;H,— C— O- O- C— C.H,
St IeIES o
I

2C.H,- C- O — 2CH, + 2CO,
(i) ¢, H,+H-Br=,cC, H,+Br

(ii) CH,—CH=CH, + Br

THIeH
CH,—CH— CH, l
Br CH,—CH—CH,— Br
() (@)
wY T mafges At Tl fdtaes
RERRt GED RERR SED
THRHE

(iv) CH,- CH- CH,Br + H- Br —

CH,- CH,- CH,Br + Br
(=1 I

e fagm

i A
(v) CH,- CH- CH, + H- Br
3 | 2 ﬁ/ )
Br CH,- (llH— CH, + Br
Br
(379 3AIR)

SR foran (i) ¥ W fgdae goa-Jas
Mol oR-geidh 1 qorl | st Tl g g,
e RO 1S9O &7 3R oh &9 H U1 Bidl
21 78 & TEd 4 91 ? T WieEe g9 HCl
qM HI o Hehod H YT 7T 811 €1 98 39 a2
W 3l € R HCl &1 31se (430.5 kJ mol '),
H-Br & 3784 (363.7 kJ mol!) &I qo-1 ¥ Yadl
= 81 S ¢, IR-TEE 5 fasfea 7€ el
T HI (296.8 kJ mol ') w1 3Te geiel Bl €, W
ST Ja-ToTeh gt | S i a5 3T |
T BT AEEH 219] S &

ITEIUT 13,12

BH-1-34 ! HBr o 919 Gha Afaferan 9
T IRl o6 TR T H. W e

(i) TETES i sTuferfd o (i) RiFdES &
Suferfa

'

(i) CH,=CH-CH,~CH,~CH,-CH, + H-Br
TRE-1-37 lﬂ?ﬁl‘ﬂﬁg safeer
CH,-CH-CH,-CH,~CH,-CH,
I
Br
2- SR
(ii) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lﬂﬂ%ﬁﬁ@ Jufeerd
CH,-CH,~CH,~CH,—~CH,-CH,
I

Br
1 - SR

4, UEHINHR I hT WANSTH— TeHhIl i 3 TR
o 3T 9 fohan AmepiHiei® oW o6 STER
Bl € U1 SieREE! AN eAfufehen g Ueshd
TESISH Hethe 994 B
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Il

CH2=CH2+H—O—ﬁ—O—H
(0]

CH, - CH, -OSO, - OH @1 C,H,HSO,
ET?JF{ HESIEE! gothe

CH,- CH = CH, + HOSOZOHT

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

Tl TTEgeT Fethe
(13.45)

5. ST ohT WS- ToshM, H15 TRk 77 i
FS dal H UG H T o WA HRHIR®
fremER stfafsren ek Ueshieiel s 2|

(13.44)

CH,
- N
CH,;-C=CH,+H,0 —— C- CH,
[ 7
CH,4 CH; OH
2-Aforerdd 2-UfredT-2- 37

(13.46)

6. IMFHRIUI— Toshld 3, @, Sl drefyem
e, foerm (SR aifqede) o @iy sifaferan
sh{eh - TelTgehiel Sl 2| TIeRiad THTe faeram
1 Tastientor Sreqwar s wer 2

CH,=CH,+H,0+0202 5 cH, - CH,
L

OH OH
TIA-1, 2
EEEl
(TerTEhIe)
(13.47)
9 KMnO,

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

CH,CH(OH)CH,OH
U1, 2-STE3A
(13.48)

TRATT TR TS SA2e STl e SEehme,

391

TohiF o1 1M 3R 31t W atferdiieha shid &1 SeaTg
%! Uopfd, Teehi &1 Yepfd qe WM aRfeerfaei ®
et st 2

(CH,),C=CH, MO/, (cH),c=0 + CO,+H,0

2-HfoFA BIREIEl

CH, -CH=CH-CH, M9 /f" .oy, cOOH

H22- T ST
(13.50)

7. NS MATET— TSI STHA § T O,
Teherd T SRS oM & 3R Zn-H,0 % 5N
ASiFEE 1 faged B eopEt ® @ S @) T
SAfaferan Tosh qe 3T STEqW AR fgemay
&1 feafa fafvem +0 & fag swam o ot )

~ON
CH,CH=CH,+0,—>CH,~CH CH,
Flkiet | |
O —2O0
T 3RS
CH,CHO + HCHO
A AoFe ¢ Zn+HO
(13.51)
H,C H,C o
\ NN
C=CH,+0O; — /C CH,
| |
H,C H,;C 0—0
2-Aforeryrd l
Zn + H,0
H,C
C =0 + HCHO
/
H,C
TOH-2-3TH

(13.52)
8. TEAHIHIIT— 379 Hifeteli it Sferat qon wiferefia
vite @ afikfem g eIftes e o welie e1upet =1 3=
T, =4 J@ qq I i IUrEAT | Fehod &
Y ifcref™ ot B 81 39 YRR WK 9% 3TY] qgeTh
FHEAR T 39 AR I ‘TEARIRIIT’ IT ‘TEeHR’
HEd &1 T Ak, T8 agers W< e 8, Ueheleh
FEA T
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n(CH, =CH, )22 %(~CH, ~CH, ),
qiferef
I o ot g0l stffenan s et €
n(CH, -CH=CH, )%C@ (-CH-CH,-),
EIGIEIRIE]

(13.54)

Eeeh] 1 STANT Tz o O, Frdifed sida,

fpeiet few, fadi, oy, fear aon A SHfae

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

o e, T 1 sifeedl qen 1= Teferd (Moulded)

T3 & SR oh fou e Sl €, et o

Tiferefi qen diferdrd= 1 g8q YA gAR foaw
feren =1 faer o= T R

13.4 TohTEA

ek 1 TE Tehizd ol g sEgehe 81 g4
< e T[S oF HeA Weh TeTEY el © 1 Yok
T TGk 1 qoIT |, Tehled | gEgieM qXHTI[S
F1 A A B T TR GHAE YA C H, | T
TehTed S 1 YUY TRl 9SS URd ©, S
WEifeei 9™ O yafad 71 TEfeeda &1 S9m e
afeeT o fou st somen & &9 § e 2,
S oS T qen HifeedE i fafya o @ ot
2| TeohTe oS hreeh AMeh] o fore g were 2
37d: TH 9N o TR AR 1 3Te70 a8

13.4.1 ATHUGld q4T THEASAT

YT Ugia o Teehigd UHifeel o =fcqe o 9| 9
WM W Bl g, ugfa § " Ueehd ®
STICT ‘U’ T ‘T’ BRI U hich TTehTed i
T Yook o ocqs 1 § <1 e 21 Bese s
feafg yom f-erefud weA 9 Sfi 1 ST R
TeehTgd 2 o e TaHl o HH a1 37,4, 9. Hl.
M \RO 13.2 ¥ fiu T §

WRU{t 13,2 Teahtst C_H

n""2n-2

(13.53)

e fagm

ST SO TS Ul ¥, TS qe WA STUpst i
had Tk € = Bl 7, fRg e ¥ < g
Taifad € (1) Sqe-1-3TE7 (2) F2-2-3TeHA| Jf
Tl iR -mmey @ et o o g o fa=
21 ord: A wHeEE fafa gumeEe wead 81 e
foha TR W 3T HeTd o1 HLEHT o1 o1 Hehd 87
11 3TN TeahreA (foraeht 1o ¢ H, §) & i
e THTIS i Haq S qN IXd @l & €9
o oafted i W FEfatEd S G956 -

I IUPAC |

CH,
HEE-3 [ T 11 Terfd Semere qer S 9
1 Te 111 1% 11 TS 111 el SHee o 39 §
ITEIUT 13.13
TehTed 9 o e WS o fafu= wmmeeEt
F G T SR AL L 9 fafaw) fafy=
e 7 fohE YRR w1 GHEEedr S €2
&'
TeEIE 207 o Oree WEE HSUEA CH,,
Bl © 8% G qHedd 39 YN e
(%) HC=C - CH, - CH, - CH, - CH,
- | - 3T
(@) CH,-C=C-CH,- CH,- CH,
T2~ 3T
(1) CH, - CH, - C = C - CH,~ CH,
TRI-3-3TE

SIUTt o | 9941 LL.U.P.A.C |

n T A = -9 | H IUPAC ™
2 C,H, HC = CH ISR A
3 CH, CH,-C = CH Hfere TEifee™ EICIES|
4 C,H, CH,CH,C=CH  Tf¥d tHifeets - | -3
4 C,H, CH,-C=C-CH, SREHYA UHfeedd — =2-2-31Ed
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HESEICR]

(7) HC=C-CH-CH, -CH,
|

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

4-TfeTd=- 1 -3
(&) CH; -C =C-CH-CH,

|
CH,
4-AfeT= -2 - 3T
CH,
|
(8¥) HC=C- C-CH,
|
CH,
3, 3-STgHfuesyE-1-3TgT
IRIF GHEIE- @ FHeEed T fefd Sregad
& I €

13.4.2 T-3mEer st W=

TS, ToshTe S0 ol SeiaH 310] €| TS i
o Tost 13.6 | gt T @)

TS o Yk hTaA YTHIY] o | & sp Hahfkd
FHeTehl oh U ST & HIeH-h1eA RFTHTeTE
ST | Weeh ShisiA ULATY] 1 I sp Hehiid sheteh
SAATHRTT 78] h TTU& BESH THIY[ & 1s Hafh
o T AfGeATT ¥k, & C-H faman a7l 59 €,

Is 5 Is
@  Hy ved O ve vH
° sp sp ©
7% % e § TS o qA ok A
2p, . 2p.
TT
(@) ~ 2p
e e P
et T
[,
T3 o T o TN T 1A H

ferT 13.6 7Y HITT TUT Y TS AT THET HT
Fefg IRG (&) o 3fdear9T (@) 1 SIfasarqT

393

H-C-C 3T 01 180° =T Bl &1 Teh Hhia
AT oF G C-C 3T q T oh deer STHehd
p-heTh B 1 Teh HIeA T HT 2p HeTh TR &
FHIR Bid1 €, S FHAISaeh oA ek & e
TS o HeA I (TE) T T § ST TS 7]
H W C-C (famn) ey 3 C-H favn ey qen a1
C-C (UE) 3eY B &

c=C & gy gued §y Tl §23
kJ mol! €, Sl C=C fgameer st Wiedt 681 kJ mol*
3R C-C Thal a4 Tt 348 kJ mol ! feeh
gt Bl Cc=C *1 fyemsy @& (120pm), C=C
fgate™ (134 pm) @A C-C Thdl &Y (154 pm)
o | DI Bl 81 el W < R TATILS o He
T 1Y TR 1 THfHd deeRR feafa o e
T T T W A 2

13.4.3 fa==
1. ShicHaH HEFS d—

Sl o WY hfodaH ez & stfufean W st
T Y TR oA S 1 ik qe fo g9 T+

] 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 1 JeeRk o
frefafea sifafsran g fom sgn =@ 9 grn 8-

CaCO, —45 CaO+CO, (13.55)

CaO +3C —5 CaC,+CO (13.56)
Shieaan ez

CaC,+2H,0 — Ca(OH),+C,H, (13.57)

2, Ay STERegEl 94—

iy eEeEel %I SAfufea Ueshlelel dreREd
TSRS ¥ I W T [TeEgearsHienio g
| BIZSISH 2SS o Teh 1] fefeiifd o § Wfeeheigel
2CES W il €, S HISTHIES o @1el ST i T
TehtEd 3 g
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13.4.4 TOTHH

aifferer TqoTerd

TeenTgAl o Wifdes 0T, Tesh 1 a2l TeohHl o TaM eid
g1 Yo < TH 19, S 1S WSS %o a1 9w
I G 39 B &1 GHE Ueshlgd UEH B €
TS T SAeTeItTes e gidl 81 $8eh 311 Heed Y
& B € Toshted godl Yo, Sl 9 geleh qei oidl o
Afgofia g €, Wq ST foames Sa—ge,
FHIFTLFANEE AR =i foret™ B Tl 57k Terish,
FeITh Tl Sedl STU[9R o T §ed Bl

T ToTeH

TCohTS HHITA ST Ui, ANTIcHeh il SIgaioh Ioh a0l
arfuferand w=f¥r sedl €, o 39 YR &

() UGHRIZT ol 3T T[UT— HifeaH o1 1 GIeMEs
(NaNH,) JaIet &% 81 21 3 UIEA o |t stfforan
ok SEEESISH To T HITeaH UHifeaEs s 2
39 YR 1 et wefid qen uaH yeia el +d|
g JET0T WA qe USH Y o | TATSH & A
Tehfd ol ST e €1 UHT A 82 1 SR T qe
Th{UT & U Bl €2 379 I8 31e79+ L Toh ¢ b
TS H BISSISH LAY sp Hhd i ] §, Tefi
T sp? Uhfa e THN] § q TIH | sp® Hhfka
erul@@w%mw%spwmw
H oTfyddn S U (50%) o HNRO IR IoH
fagaeRoTcashdl Bl €1 31a: 3 T § C-H o7a o
I Sl i, TefiF § S1eH o sp? i Heh
T2 T | 16 o sp? TR heiehl sl gl § Ta1
3R AfYeh STRTHT el FoTEd WY el Teli= & gor
T T H SRS WY Wed o ®9 H @ |
foeifaa & S ord: frerefa weq w9 g8
TIESISH TLHTY] STEeA Wehid ok i 2|

HC=CH+Na »>HC=C Na* + YaH,
Tifean wgAEe

(13.59)

HC=CNa’'+Na - Na'C” =C"Na' +H,
SRS RDE S
(13.60)
CH, -C=C-H+Na'NH, - CH, -C=CNa*

Hifeaw WftmEe + NH,

(13.61)

e fagm

TE oM W@ A o € T emEy 9 92
BIESISH AT STATT Bid €, T TeohTsd o o
TSI T ST TE e Suded sifafeRand
Ueehld gl Ueehd YESTd 781 &id 2| g8 e
TeshTed, ok qe Uoohd | fa9s w¢ 29 99
ol STl €1 2 13T q 2235 h1 ST
AffRaT ShiH WX 1 BIT? Uk, Tosh A qe Teehisd
frefafiad o o erel i ofd g—

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

(@) arrst rfuferar— TomEAl | ferey g 2
3T: € STTETESISH, TelloH, BESSH Lolgs 37fE &
T LS © AN e &1 AN Sde et ual o
T B

H H Z
- | @ _ [ [
-C=C-+H-Z—-C=C—-+:Z—>-C=C -

EIHEINERCRIEE
A1 g3 NS IR WHIAH] Sgffersh ¥
o Tqfee I 9 hear @1 ST ToshrgAl | anTst
e 1ok -1 oh STTER BIl 81 Teehtgl o Stferehay
I fRU 1 @ B
(i) SEEESE & HIeH

HC=CH+H, - 2/PIN yy c=CH, ]

1 ,cH, -cH,
(13.62)

CH,-C=CH+H,-2/Pd/Ni /oy _CH=CH,]
eS| =

12 ,CH,-CH, -CH,

o=
(13.63)

(ii) TS H GASH
CH,-C=CH + Br- Br—[CH,CBr = CHBr]

1, 2-SEaEYdH lBrz

Br Br
[
C-CH
[
Br Br
1, 1,2, 2-3IHGHA

(13.64)

CH, -
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HESIEIER]

T Tehold TSI o1 elel - 41 ferdstihd @1 el 21
37d: 3O STl o e % foIu yge feRan S @)
(iii) TEGSM FOMEST W FASH- TR A
BIESISH 8age (HCI, HBr, HI) & < 379] % Gehold
¥ o9 erease (T & @ed T W
gl 92 8) = B
H-C=C-H+H-Br—s[CH, =CH-Br]-2
2-sM9dH  CH,-CHBr,
1,1- STEsiHmEe
(13.65)
CH,- C = CH + H- Br— [CH, - (|: = CH,]
Br
2~ ST

!

1|3r
CH;- (lj— CH,4

Br
2, 2-SESEYYA
(13.66)
(iv ) ST T GaIST— Uoohd dl Uohid ki Hitd
Teehted ot ST § AfHeoiig g @ I s o eifferan
& H T Tehted 333K R THfE Gohe qe
oo 3TF i IUfeATd H SIc o Tk 3T0] oh &1

K BiehT it Ak 3d Tl
HCECH+H—OH% CH,=C-H
REIES] OH

[

CH,-C-H
I
o)
TR
(13.67)

CH,-C=CH+H-OH-H£ /', cy _c=cH,

333K |
AT O-H

395

(V) SECTHRIHITT

(%) Haw sgasmeor— otpa TRffmE o
e 1 aeh Sgesh il 81 W uiferdEifeeie
A WIS Sl €, S S=el SR ael TieTues
THEA CH=CH-CH=CH ¥ J% @ 8
(-CH = CH - CH = CH-),, Waf¥1d fsa < gahell 21
fafyre aftfeufaat & 3 ager fagd & goee g 2
Iq: WifeuEieetE 1 39 fheq &1 Suam i o
TS % ®9 W fRA S @1 U1g STethl it STue
7 fthed ok, T&H qo1 geraish Bl 2

(@) KT FTEAhIHITT— TAEA & A a0 A6
At § 873K W Walfed &4 W IHHT Th
TEAHIRIUN Bl S &1 AT oh ol 319 Tgeiehiohd
BT =i A ®, S sweieged—, Lok, Sty
Tl Ik e AR oh YR 0] B T8
Uelithfeen Afitent =1 wHfesn Aifient § ufafda &
éﬁmﬂa‘iﬂqqu%

//
C CH m Skl
CH “l 873 K - ‘
\\;}
(13.69)
3alelul 13.14

Y USHIEH A ki A=iH oy uRafdd
FH?

T

CH,COOH-N20Md), oy, cOONa—TEL T,

CH, —25CH,CI

Na/'ﬂc_vﬁ 2R
et afufsran

alc. KOH
C,H, —%2— C,H Cl—3=81 , CH, = CH,

—2% > CH,Br - CH,Br—*“**_, CH, = CHBr

A q Ale AfeTshl
873K

CH=CH NNty
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13.5 Wriifeesr EESeRte
WHifeh BEgEheH i T ff wed B, wifh 37oh
sferenier AifiRl o fafdre Ty (e v ‘ugE,
ekt @1ef gwr &an €1) Wl T W AR 6
‘“wimfesn iften’ T fean wn @) stfushax @ Aifient
T Sl U S 21 T S stfaersge
Bl ®, W A srfuferae §  ssiee st
STEGE o el 81 TAfeeh ARt o HE S T
Afaerdqa o et 21 o= wWefes afiet o
ERSiECp I % I= aﬁ?@g (Benzenoid) den
(nonbezenoid) Wﬁ%l @?%szﬁ?}ﬁq
T E-

[«)s]es)

AEHA

13.5.1 AH Ugfd daT quIEAISAT

B UHesh Aifiehl ot 9 Ugid qen qHeEedr
qUH ThE 12 W R Yok &l A~ gt ®:
TIESISH WA TUed €1 37d: F Tsh YR 1 Tehel
wfenfd S A 1 Ak S % q srEersH
TN T FHE A1 TS TR G ] A9 98 5N
waeentyq &, @ i fafa= feafa grmee gva €1 3
1,2 9@ 1, 6 Nt (0-); 1, 3 31am 1, 5 WA
(m-) M 1, 4 T (p-) ¥ Feufeeenfuq  S=f =ge=
o P I Te KL o1 © 2B

e fagm

CH, CH,
1
@ ij/ CH,4

fered s 1, 2-SEHfersIT

(TTET) (o-STTzei)
CH

CH, L

1
3

CH, 4

CH,

1, 3-Srdfde=il, 1, 4-STZafea=A
(m-STEeAiT) (p-STEe)
13.5.2 S okl HAT

M kI gAgeH AEhd HUS 7 T 1825 H W
feRam S 1 SUEE C H, ¥, S = g
<9Il &1 8 ST G Yook, Toeh!< q TeehleH,
T IE Heel TS S 21 Y SR HAd G B
IR N Ged 22 39es fafire o qen s
T o HROT gHeh! Ta1 faifa e | &g o
M Sl T TR o10) § SiR EeSiIEE ST
g, W diF fgerey w1 Suftufa & gfi@ @ R
=i had Teh YR o1 Tohal Fiaeeiud Scae sl
2, S S oh D: e AU D: SESSH HI THM
1 SATa Tt B1 37 YRION o SR W SRS sheped
= T 1865 H S=IM i Tk HE &, 999 B: FeA
TRATY] 1 SehTa S €1 SUH Uik A | fgemmey
2 A YF HraT W T LTSS W ST 2

H
|

H\c/ M
IS g
|

H
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STHA TS FIEeh ST ohepel o1 S 99 1829 H ST o6 SWtee TH& TR |
T o1 F G 1856 W WORER 1 T 1875 H et WA ok thell oI GRS
FHETh TP o & § I & Hewayul AMRE KU gom T 1958 § W9 3= 9%
yEtad foRan o eTeh e TR S99 § STy AR SJ@ensti 1 0 T b
g1 fgdta S T 1875 | a=id &1 G i T S § ANEE fEan, 99 S
wediferd fere o et TCAOET Y gEens o o gt gerd 1 FHEi w wehd
AT SR SS(1+ T T T FEATfad i, T R =i 1 3ok sereeia
AT MR 21 9% | I Sl G Y @IS hl Tk Teish S 5N SHEAEI

“¥ vreaqwe for@ T o, Wy F o e 9% T o i, W faer S o 9
quft §9 a7t el o Sreta i SR TR Fo THG oK G ST o ) W H 7Y

THIgeh TR, hepet
(7 Taaw=T 1829

13 S[cT3 1896 )

3fil o HEA THY] A R 91 3 YRR o far st §ee o aish 5 site o g i @ ol H o
FY Y Fell-cfell HAaR <@ T @ oA, S hA-F TG o1 @ o, F v Y o ogm @ oo, Fech o W o asht
H <@ for wh 9 3 ol € g9 1 319 gg § <o forn 39 YRR S W 1§ T ®9 9 3@ 0 @ o asft
IR B G Gt TE d1 A H 99 el T 10 WO 1 Gt SUg ekt e ® erdia fRa

o AT Fed & Th— TosHil B T @ 1 KA el wIiey, a9t B0 FeT 9 WieTeh %Y Tehd €1 g e
3T WO I, 399 T8dl foh B9 3% A ST, 3= I aa a1 A6 (F 1890)

Tt i o 1, Shepel 1 S YT GARE o TR T WilesiSHEe G g el o Teh ot o ‘shepet’

9 5= =

Hepel Tl 1, 2-STEaH! d=si o ]I THIEE
1 G Fd H B Uk gEEdd § S s
] fgemmefa e TRt 9 S @A ©, Seth
T THEEE H A SAEYd hied TH[S 9

Br Br
©/ Br ©/ Br

WY S hae Uk g Al fgufaeenfua sa
A T TH THEN K1 RHWT Fped 7 A=A o
fgeTmay o e (Oscillating) Fehfd W fo=R &
EISIERRERI]

0-U

Ig GUR Wt I=iH HI A ok STHEHA
T qe AR ATIfshaeti i gar | Hfqeemd=
sifaforanatl st wrifHendl ol Twe o fawd @1, 59
TR H TS (Resonance) GRI HHATT TAT|

TG T Sl ol TTrae

‘garsteRhar 9y fagia’ o SITUR, fgetay o e @l
IR o GR HEHAE T | S e ST
TS 1 G B Shepel 51 &1 A HCEAE ()
TS (@) & 7, SIS FehX hl TGS T H
71 fog 99 g (M) # wefd@ fepen wEnm ®1 9,
=g o B: HEd WHN] W foremiea
(Delocalised) 9: Sﬁm EARCIEI] %I

O—0-0-0

(%) (@)

FHefa SIqeaTa g6 St S o 9R § Hel
9T 21 2| S | G B e T sp? Hehiid
2| IS HIE A o T sp? Feich ek Hle
A o sp? e ¥ AfGeAdT ®¥eh B: (C-C) 6
A& T ©, S GHAAT TSI B 1 Heleh hlei
TV o 99 G sp? haTh YT SIS U] oh
s-heTh § e &ieh ®: C-H famn a9
T 39 T HTa WA T T FHHRA p-Hedh ©
S ®, S G % ddl % dded il €, S| e
it T B
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YIS e TATY] R IURRIT STHRA p-heh
74 T1he B © Toh o UIedetaeare shen e &
fomior shtd ®1 p-ohereni o Sifdeare | i ST S
I HE: & FHEENT (C,-C,, C,-C,, C,-C, 31l
Cz_cs’ C4_Cs’ CG_CI) %' aﬂT :ﬁé '%\'Q LA 'F_cﬁﬁ ﬁ
<9I T B WA 13.6 () qA (W) e i
fereerieha Seeger HTeT <3 )

fod 13.7 (%) QN (@) HFel HI I Gast
@& W@ g oo woried noed B g1 X-fe

ferg 13.7 (&)

e fagm

forT 13.7 (%)

foede ¥ 9d i T 90 | HeEd ST o 7
SR T THE IE e Y e 9] o
p-HheIh i Ml RE Y It HIeH A & p-hHeih
Y afqearq 1 g9e g9@ @ [ 137 (]
TH TAHRM 19 &l f 13.7 (9) o STER WS
T % Uk HW qul TH A= feod AR S
bl 21

W YRR FEA F B: p TodA foweried
TR ©: HIOA AMAH o URA: Wesg ®Y F W
Gepl, 1 fop o Sheel Q1 hrEe AR o HeA, S
o 13.7 (%) (@) o zwian w21 foeeriga
AR 319 I BT THY] o A fEod soae™ o19
HI IST T o Gt HIeA TSN o AR §RT
31fYh STehftd BT 374 foaeeriihd SeideM i Sufeerfa
T 9= go qishfeud AeadicaaeE &1 o |
At Tl 21

X-fohtor fodas efihe  Sioh THACH 3T9] i
T €1 S 1 SIS | (F) qe (@) wet
B @ AT YPRI B C-C T TS i 3TI&T i
S, Selfeh X-foptor effehel o 31e9@H o MR W
¥: WHM C-C 3TM&Y @aiE (139pm) T &, S
C-C Thdl 3 (154pm) T C-C TfgaTe™ (134pm)
@& wed € erd: g ol § S=ie W g
fgemeiy 1 srufearfa == W A sifaferan g
Y Uehdll B T8 S o SFHHN] He8R i T
HI 2

13.5.3 QIHIZRAT

AT I SR WHfesw A 9 71 ofe ‘uifes
I\ T} g 9, 9 S9H a9 9 81 A1 &,
o wEm § @ S 21 A Frefated o g -
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(i) SHdeia
(i) 9 A SO o1 §Yul foemieno|
(iii) I ¥ (4n + 2)n T, STl n Tk IO © (n

=0,1,2,...)| 39 Bhel 99 (Hiickel Rule) g1 ot
IeaifEd & 2l

Tifes AR o T ITE TH TR T
Cs; S Q
(n=16n wmwn)

(n =3, 14 nt 3N

13.5.4 99 T fa==

A= ! IRE ®9 F HIIR ¥ U R S g,
Tgfy 39 Fafafea yarmemen fafui g s wed
%“_

@) TYUET o wehd SEeehietuT | (3fan

3TN 13.4)

(i) THfEER e o TaeRaifeRaeieRtuT H— Sigh
3 o TISTH A0 hl WSTARH o | TRH
FE T A= I B B
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COONa
CaO
+ NaOH T + Na,CO,
(13.70)

(iii) TR oF U= W— FIHict i oI5 hi STl
o i W yaIfed & 9 I8 ai" § It
BESIGIR

OH

A
@ + Zn — O + ZnO
(13.71)
13.5.5 IoTed
aftferen ToTentd

ifereh Tqurerd WA eEgimEA Srge o) €1 A
e fafyre e, T g9 @1 39 g #1 e
Juerela @ Tifedl & faraffaa €1 gaes! fafre iy
q A erentt e o RO 3H viererd | qen
= ] T T S A S e )
TESRTEH STl | AMuig qen wefe faemamen o
faeia 21 3 whestell (Sooty) @l o @Y i B
TR ToTerH

TEEfE o T i Soieeee! gfaeemad gr
sAfretfera foran St @, it faww wRkfeofet & 3
kel qe SATeRieRtor Sifferen <eid 2

RO T TSR0, RS, HehHeH, Hied
TR Ufcsher, THifeeM oS SRR Wicwemad
Afertis E* 21

(i) ISR AT ST T I F5 Eeh o0
T GeHIeh o7 (ATSgh ol THe0T) o6 &1 TRA
o S @ A 9= 9@g | e ggE wfawe @
S 2
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@ + 1% HNO, + &% H,SO,

l 323-333 K

NO,

(13.72)

(i) FASTIHTTT 1 EATTI— T 3T (SH—FeCl,
FeBr, @M AICL,) &1 sufeufd § Ui, gaom ¥
sTfaferan Y FEE < 2

FARSIST

(13.73)

(iii) HERIFIRTUT— HEHIH 377 T8 5N 901 o
BIEEISI IXHY] ST faeed FehIIehl a1 HehHeH
FEA T TE A% oI 3T o T TRY FHIoh
e feRen T ?

Cl

frsia AICI,

+ Cl, ——> + HCI

SO,H
A
+ H,SO,(SO,)) —— @ + H,0
qig
IS TR T
(13.74)

(iv) WISeT-shTae Qfeeheliehur o Ufeeher— fsia
AlCL, &1 Sufefd # a=id * ek e 9
sifuferan =R W Ufeshel a9 Bt 2

CH,

fstar AICL,
() oo oo, ©+Hc1

g
(13.75)

C,H
fastar AIC1 2778
© + ¢ H,Cl T AIC ©/ + HCI

aferereh
(13.76)

e fagm

1-FARMYIEA T a1 | Afaferan 3 | n-wia
IS R 3TURT SFHINIA a4 Ut gl 872
(v) HISA-ohT9e UfAciiehoT a1 THifeem— T3 o1
(AICL) &1 Sufearfa & o= 1 W TarEe e
ifog UTergees & @19 Afferan & W ufad
EEIRR I

COCH,
[:j+CHCUHﬁ$2m1 [ij+Hd
THifedt wEe
e
(13.77)
COCH,
[::]+«n{00)of*hAml
e AN
+
CH,COOH
(13.78)

3TR SolaeiTeig! 3ifiehte i aTfye | forn
ST dt A gfowerys stfaferan gt ey seteeeet
R A= % TR IESSH ITUR Hfaeenfud g
ITEORTEY, S i FANA i ST AN h
ey ud TSt ALCL, w1 Sufeafa o sAfaferan wim ®
THRIFARE=T (C,Cl) W T ST Tehell T

Cl
Cl Cl

frsfet AICL,
+6ClL,—> + G6HCI
CI Cl

Cl
EERSIESINESIE
(C:ClLy)

(13.79)
S ERT ( TS RET ) Ufdeemos st forafate
grifire dedt sk MR WS, (S =gfdeernd
E = goiaeeiel ) sifaferamd frfafed usf g were
it §
(F) TOERTETRT & 3T
(@) HEYARA ST T
(1) HeFEdl HEHEEE | 9e[ @ faered
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() THRFEET E* il SAMM— =1 o FARHH,
Ufesher den e | fefa AlCL, ST opw o B,
STGFAVIRT AfTRHE o W WY BT SHHT: Cl°,
R®, RC°O (UHifersm 3m) < 2

+
AlCl, —> CI +

FARITTH

SIEE]
+

CH,’Cl + AICl, —> CH, + [AICL,]”

clCl + [AICL,]

+ _
CHs—ﬁ—Cl + AlCl,—> CH3_(|:| + [AICL]

eI oF Y H GoHfe o § ARieh
3TRA 1 Wi oh TIHIARUT T SAFETEl gl —om

®
G e (NOZ) TH YHR o1 B
H

\f\ o |+ _
HO,SO~ H + H—0—NO,=H—0—NO, +HSO;,

| ®
H— W\NO =— H,0 + NO,
-~ l A

Tefe v

e Uk 929 © Toh AEeiiEm e i St i
Hfeha § oW ST, o i wifd qen AEfew
A, R 1 A B HLE B Id: TE HERO
-8 G R
(@) wEeAE (A=Y S ) w1 ST
TANRTEAG! oF STGRAY ¥ ¢ Gh< A1 UIAIHIH A
o &, TSE Tk e sp? Wehila Srereen § g 2l

sp’ i@

H EI'TIEYT'[
@ /\'E@ <:<LE
+ 5 ®
H

g Hepet (QEAIFTRM )
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WM s frfafad TR @ 1A g w@nfae
T Sl -

s

= (/3> DE
=,
H

o gpa o1 CHIEH 3 o sp? dhid
T T T ST 1 TR0 %o S €,
s R0 I7 WWifek o1 @ < B
(1) WIetA @t faeio— tdfes o i g et
W%WGWSPSWWWAICI;
(TS, Ufewhom 9o tfge o Hed H) a7erEn

HSO, (TEH01 o Hed #) o SMehRAT 5R WeH
w1 o % 2

[AlCLJ
+ HCI + AICl,
g O\ ) E
[HSO,]
@s o) (7] o
H

Yool gREfa Se—3=d a9 Tg g/« T fohel S
&1 3ufEfd o S BEgISHIEH A SRS g/l
HEFARe st 2l

Ni
+ SH, ——>
@ JAN
RIEEGIREAS |

(13.80)
TS YhTer Y Sufefa d i aelk ST i
ITd W TN e SR eRES C H,C,

T4 2, o e o wed 2
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Cl
v Cl Cl
@ +3C, ——>
500K cl
Cl
IR S
(13.81)

FEA— I Rl g HI SARfd § TH FH W
FHewell o o WY CO, TH H,0 adl 2

CeHg + goz — 6CO, + 3H,0

(13.82)

fordl TESIFEA &I GMET T@gd AR i
frfafea wamaftes afafes g w<fa fen
ST B—

CH,+ (x+ %]02%xC02+ J H,O

5 (13.83)

13.5.6 Tehet ufaeermfua &= o
forarae wqg &1 Sy
g

IS Tohdl Wfaweiya  dwsfid a1 JA: Gfaeemad e
St e defaa fgufazenfud Soag w9 AEn o
& o €| F8T § YR o eER 2@ U - (i)
el T T SR A1 (i) Wl SEA| FE oFf @
T 2 fF 9% aER Teet ¥ Sufted wiawemdt &1
Tepfd W fAR #xar 8, 7 foh o1 arel ug 1 yepfa
W 39 wfaearyat @ Fevee gue Fed 2
Tiel &1 fafa= fRemes gefd 1 &R = afta
fopan T 2

anet we IRt vl wug - 9 9UE W o A 9
=1 sitell e T feorfy W fAfde w €, 3% st qen
1 vl wgE Fed 1 SRS W WiferR
e o Fdencrs gue # AR A 71 WA
ﬁmﬁf@awﬁwwﬁw%—

:OH +0O—H

- @)H(‘C;H

I

e fagm

g-n OH
I
© <«

v \Y

Wﬁﬂ@ﬂﬁﬁw%%o—ﬁp—ﬁqﬁ
TR SR S Afush 1 3T g sl fefadt w
iR BRI TR e T A o 98 ® TR -OH
T 1 -1 §e ot 1 e 7, fEd A=A qorm
1 o- Td p- Retfd W F® gefsd[ = ¥, fobg
AR o &Rl 31 il W =aus soiee a9
9gd Y M| F: -OH T8 o4 o ol
TARITEAE! o SAGHHUT o foIT |iehd T < 21 o
3 Hichashl WYE o SIEW— NH,. -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H._, &I

et Semee  Seirer Tt R 2, W
T -1 Y6 o FROT A dSiA qord W SR T
FH H 4 ¢, Fo g vl e @ S )
BeAlleh TR o RO o- TS p- feafd W soiaeq
el m- Tefa 9 stfores 21 3r@: 3 ot 0- Td p-Fdeh
TR T

a@ﬁaﬁﬂ?ﬁwﬁ"rmﬁ?ﬂﬂé%l

:Cl: +C

Sl
I III

\%
et Frdoft g — 4 T, S o A W A
feafa w fffe % €, 3% Aer Tt wug *ed €
B A Lt ¥qg & IR -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO_H 3Tf% 1 3T=,
ELEYE T SR O &1 g T FoeA-1 FE ok
RO A= oo WSS S % Y <l 2l
gEreSi FrEfeied STEAIeH 1 TS Fehl B—
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Il Il
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g‘ll
® <>
v \Y%

e § =i ge1d T SAh Seiaeq e
o W1 €, S g Yiaeerad 1 Hied e 21 ora:
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= Tel ! fferaenrt T Fed ¢ e feufa =t
IO o- Td p- Tefd W selaeq e %H el 2l
RO : Selaeiee! qoricds &9 | Sadeqa feafa
(1) W SR Hidl & T e Her feurfq
W e B

13.6 Shuds=a TOT 9T TasTeRmar

ST T TgeIohsh I BRgeheH, H 1 | 3Afuek
S & Jord e, fawek den bR Wi (Shater)
o1 <A &) AgCehshid BEShleH, whisiTeh uge
S—deTeh, hicl qe U o o1qul <@ 9 o
g, S 7re R 6 Ew #) fafee Se et
srfufspaneti SR SLTAT A da: T W HE S
F Bl TP HEEH eEgeE e Ry T E-

Bess
1,2- SI=TOYEH 3-HfeTeshiciei= 1, 2-g=sqrgda
55 e 0
9
9,10-SEHIIA- 1,2- S~u g 1,2,5,6-SEa=UYHH
R

ETSSIehTel hoel shis A2 BESISH o AT Bid &1 BEgiehra q&d: hicl a1 Ugife™ 9 Wie gid €, S St
%g@@ﬂ%lﬁaw (Petrochemicals) 3 FEwqUl AT IR o TH0T o6 forT e aRfyes aeed
&1 o] $oF g T STel o WH@ Sl did %o difer™ T, TS, (Liquified petroleum gas) @i
Tifed Wehfash 719 H.GA.ST (Compressed natural gas) €, St Ueiferam @ Wi fhy STd 81 ST o S16R W
TESIHEA 1 faga J@em Haw (Uoh) , STAGW (TeshiA qe Toahie) , wiehtd (Uferamsfaass) qen wrifeen

ot o efiepd fea e B

ToehHl 1 Y@ AFIfRATT, Ter-TeTeh UTReITas, S8, STaRTeRTuT qof UUHETeRTuT 2| Toshi= deil Toehied
Teher Afaferand Wi 3d 2, S geId: golee el ante Tfuferamd eidt €1 Wafesw sRgeheE stHg@
B T 1 SorR T AT STFARRTE TR R F) 3 S i TR ¥ g e weE

FW B
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e fagm

Teehd C-C (famn) a1ei o Ha goiA o R0 G&IUia FHedad (Conformational Isomerism)
TR e €1 TS & Hidia (Staggered) TS W& ®9 (Eclipsed) ¥ ¥ Hida H&901 SZESH WHTISH
o1 sifuhan T o FHRO Ak T ¥ FEH-FEA fGeTey o =R SR giqsferd SuiH o HRO TewhiA
wfirdtar (fa@-2i| ) gareEear wEiEE w3 2

S G SHIES AT THfeshar TR hed €1 ARl § UWifesk e w1 U, ghel g
HAWRd (4n + 2)n TS FEH R iE 31 Aieed ¥ 92 Tel e giaeenfual w1 wehfa g
SIFRTETR! UfAeeTaT B S 1 Hichadl Td fisshadl ol T2 JoiRT shid aiel §e i &t (Orientation)
=1 g il B 2 Tgehsh A BEghEA (Polynuclear hydrocarbon) ® swsfiaaer 2ad | et
Tl 21 A FESH Yopfa g9l B

13.1
13.2

13.3

13.4

13.5

13.6

13.7

13.8

A

WA & FARRLT & SNH TIF g adT 27 379 36 ohd Heme|

frefafaa Afes o [UPAC =M fafau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,
(m \/\/ &) @—CHZ—CHZ—CH=CH2

CH,

OH CH,(CH,), FH(CHZ ),CH,
= (®) CH, -CH(CH,),

() CH,-CH=CH-CH,-CH=CH-CH-CH,-CH=CH,
I
C2H5
et difireri, form fgameier don fremsy 1 g <ot 7 ?, & quft gonfaa feerfa
qHEIEl o HEE-YF ©@ [UPAC AM s

(%) C,H, (T fgermsir) (@) C.H, (T= fermey)
foreAferfaa TRl o SASiI-STee o Iy a9 o Scael o A et
(i) W=-2-#H (ii) 3, 4-TEafraA-ge-3-39

(iil) 2-uforersge-1-§4 (iv) 1-%fe=Re-1-89

T Teshd 'A’ o ST 3198 § U=A-3-31 a1 UeHta o1 fHsor ure e 21 A
&1 [UPAC ™ q&1 G 1S

T Toohd A § 1 C-C, 3118 C-H Tamer a7ae qen Tk C-C U 37 &1 A S
ST © 7 1] feeerse, SR HeR S 44 7, 341 €1 A 1 ST LG H. AW
fafa)

T TewH, FEer SN oTTees § UiiAte ae 9R9-3-311 WE B ©, 1 S

T 7 7?
frfafea eegieE o g7 &1 TEats ifufewa fafan—
@ oA (i) T

(iii) BT (iv) =fega
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13.9

13.10

13.11
13.12

13.13

13.14

13.15
13.16

13.17

13.18

13.19

13.20

13.21
13.22

13.23
13.24
13.25

To-2-39 1 WA (faw) qon faue (29) S aRe) 79 § -8 S
1 FAUATH I=d el § S 2

=i | o fg-omee B ©, i off = srcafees wureh @, #62

fopelt Frrenmar gr0 WATesRal wei¥ e o fou smavas wd 8?2

T W A W e Gfes T 82 SR T st

e
O 20 = O
=i i Fefafed § e wiEfia wi-
()  p-TESHESA (ii) m AT RIS
(i)  p-TEEITeRE (v) e

Teehd H,C- CH,- C- (CH,),~ CH,~ CH(CH,), ¥ 1°,2° T2 3° el JRaIoaii
T TEAH HIMT T Y& hled § @A ol Segrer WA w1 F&A ot FaE
FALIh TR Ueoh i S@ell & VG 1 1 FHE Tl €2

Y9 W HBr & 9 9 2- SN a9 ©, S el WRgEse &1 Sureerd
T g sAfaferan 1-sHas <t 21 franfaty s TRl § THe SR TR S

1, 2-SEAREI( 0~ SEel) o SASIHT 3795 & hoaey ffid sl &1 fafay)
g RO A= 1 Shepel WL 1 Y FoRE TehR i €72

A, -2 T THTE 1 H2d gU 3T o7 oh i W SHafed ity 3iN 39
RN T HROT A5

ARTRETET Hiaeem shia g 2

g FreAfefaa AifTesl s S o Sy Rafdd a2

(i) werEA (i) T (iii) 2o

37 Gl TehiAl 1 WA fAfEy, S EEg Sl i W 2-Aiee e d ?
FreAfetta TRt i 3! SoeREIE (EY) o Wid w2l emifemes ferameiiean o sa
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