[ESEICE

HYDROCARBON

ELE

39 Theh oF TEATA o YN T :

THHRO H AL NCH. ugfa o
STTAR TTSIhTeA! 1 ATH ol Fohil;
Ueohd, Tosh 1, ToehTed el UUHfesH
BIESIhTeA o HIEIEl i TgaH HT
TehT qAT 3! WLaHT fora dantl;
& IR ° 9Em;

aifqs g TEEtTE (ued o
YR W Ueeh, Teeh M, Toohlsd el
e eEgmEH 4 faug Y Toml;
oA o faf= gEuul (SRipideE)
% I TR 0 G998 T Tohl;
BIEgIRTE i SIfHeRT &1 Sell o @i
& & H g o1 s STy
ﬁﬂ%ﬁww;

ol frarfafy o smem W
AT ToehiHl 9T UeehieH] o Hehold
IS} o S T A HY Hehl;
A=A T G U, TR
REEGECRIS R RIS IR RS R ERIE
1 foranfafis st =amen w1 9a;
Tehel et sfieerd W Afaeefoi
o TSRS 99/e i AR Y Fobl;
qer
eIl o o o fowg |
g T

Weheh 9

ETESIFIET Fell & gqE |id &l

BIESIhTe U Toq: T ¢, TSrqent 31ef sheet shie qen RS &
2ifiTeh 21 TR 3Tk Sftem | eresgiehrad 1 Hewaqul AFEH g1 3
TeAdSH, Was omfs witra vkl @ ufifed =i, < $6F % w9 A
ST § AT S &1 Tedist sfad Yeiferdd 16 w1, Sefeh Siesi
TufTd WiEfas T8 1 Gfe €9 {1 AR SHU Hfa IS
TAGST (fed Wrepfash T9) FeeH | €1 98 ot SoF ®, S wiehfaes
T % ST U B B 1 ey, S g-udd o = urn S
%, o GYE] STEaH (fractional distillation) ps) ﬁ?j?f SISl qer
HUMET U Bid &1 il 6, hid o Wik G (destructive
distiliation) ¥ W idl 1 Wrehfash & ot & Fell &1 GIE F
< F TR W UE Sl ¢ HdiSA o gye W 6 Rl Hdited
Wil 19’ Fed &1 Tadsh 1 ST Te] $6M % B9 H a |,
ST e HE YUV el T T AT B o ST e o ok
®9 ¥ foran <1 2, Ak THE F YU Thotdl €1 e arel
%! $o oF B9 T Y, SIoTel qefl HUAST R STevFHdl Bt 2
U g WS | HoH ol TEferd dred H YS9l el €1 F
Goft o eIggrRe o a0 B €, S Sl o @i &1 eTggrehleH
1 ITAM Tifcrel=, Sifedred, giferersda s agarenl o6 o |
fohan STt 21 S=4 STU[R o1l BRgiHEHl %1 SYAN U= H facts
o B9 | 3N Tk qen ArteEl o o § yrfe ueref o w9 |
off feman S 21

e 3T e e | BEgihle o Hewqul SUART i e
TE U T €| 30 Toheh § SEgihiaql oh aR § SN 1fereh S|
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9.1 <AtehIOT

BTESIhTe fafq=1 YehR o Id &1 ehle--ehTe 3Traell
1 Yepfd o YR W 3= J&Ad: d1 998l § afiepd
e T 2 (1) §gw, (2) orEgw @@ (3)
Wiifesh TEShEA| Tgw BEehET § Ha-hre
AT FHT-BESSH Thdl @Y B ol e fafg=
hTeH IRHTY] AT H Tohal 3TEY § e foga Jaan
T &, @ 3% ‘Uoohd’ FEd §, S 39 Theh-8
¥ U I 71 g0 3R A% Hre WA G e
o g w1 i X €, @ 5% WiEdeiieeh ' el
ST B 1 STHI BIZSIhTel T shisi—ehla agaTTee] S
fgemmeier, foemeer o1 <A Sufterd B €1 wWHfew
TIESIhTE Hed Ml 1 T fagiv Jer g1 1
hTeH i FHATSIhdl T SIS 1 Uhdl HTSiohal
& M o Wad gU (faga sJ@et a1 9aad @) T+ d
STl o Hige a1 Hehd &1 Ueehl o Wil SHH o
fau smEdl oF foau zufds den st & fag
T i TRl T ST BH Y Hehd &1 Toehl,
TehTed 91 WHesh BEemEl & fau fam Aed
AT ST G 2

9.2 Uk

ST TEel Sl S gkl §, Uoohd hleH-hia Tshal
A I Torgd Een el BEgehEe gl HoH
(CH,) 39 IRER 1 YoM T 1 HH T 19 2,
HIFS HT @ a1 A & H WE S §1 ST 3
B o Ush BIESISH TRATY] i e o GRI Hiaeenfd
Y T BISGISH T hi STERIH G ASHL TR
HTa 1 TGHASTRAT Sl T HA €, A STTRI
W B YRl C,H, W B 98 BESIRE,
fSRhT STUE C,H, %, UF el 81 37d: 379 CH,
o e BIEGISH WHIY] Sl ~CH, ¥ 511 Wfaeeud
Fh C,H, % ®9 H Wa HT Thdl ¢ |

39 YN BEGSH HI WA (CH,) W98 5N
iR ek 3T =1 e Yook o Gehd €1 39
PR U A 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 €
Fifr F 3wl 3R 1= Afqertiert 9 rfufman 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 WA g C H, , 8| 5@ n H HIE ST T
ﬁmw%ﬁﬁmﬂwmomologoue) bl
wfafferes e 81 o1 S WA i G 1 TR0
FX GHhd &7 FASHA HIE AT T iashyor
fagid (VSEPR) & 31UR (T&s- 4 3f@u) Aeq
HT A TR et @ (fad 9.1) S sgawaca
2 forad e wRam) o H qen 9N SRS T
FEEqoRerh o WR Al W g ¥ 39 YR ok
H-C 1 5% 10 109.5° &1l 2

ferT 9.1 WeH (CH,) %1 wqvFerah Tl

UeehHi o ool 399 | 38 Td 8, f51 C-C
A C-H Tsili 1 @islgal shHl: 154 pm 3R 112 pm
Bl & (-8 @) | Y TR A G ¢ 16
C-C 1 C-Ho (fam) 31y &1 fmior shreid 1]
o G sp’ AU TEGISH AR o 1s o THIef™
arfaeame @ e 2

9.2.1 ATH Ugfd a«AT |UIEIET

THeh-8 § 31 fafa=1 shreifier AfiTent 1 Sfor =t
T Tgia H AR W eI B b ¢| Yook W A
Tgfa qen THEHedr i 9 AN SRl gR
S Wehdl B WIMR AW Hied | U T §1 gy
i TE= B9, TSH a1 YT | oherdl Ueh GLEl
E St ©, STeifeh S=a Uoohl | Tk 9§ 2Afereh HT=q1
ot g Wehdl ©1 C,H._ohl =1 fored T =R el

mmﬁﬂ%{oﬁ@wawwfaﬁ ST oh
3N I @A
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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-HiYAeA (TEdu=A)

(Fagh 301K)

1
H H-C—H H
Ao
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
| WA 1 A 11 937 & GHEEd €, St S
111, IV 991 V U=H o GaEEd &1 gk qoremt o efae
TTRT TEIST H 3o’ o HRUN 7| 34: 3% “WTSMIeh
[urEadd’ (structural isomers) aAl 399 &I
AT 1 111 H T hree A 1 @ €,
Stefer WAL 1, IV 991 V § 9fEd e S@et 2l
37d: TH GXAIcHe guadat, S shied qLETsT i
SfEell § @ % FRU B €, B ‘o guETa’
(chain isomers)%ﬁ%l 3d: 9 <@ fw CH,
qeN C_H , W %A T 7 T @ e B €

IR 9.1

UGS C,H,, et Ueehd o faf=  sj@en-
qHEFEl 1 GE 991 SR A M fatau)
'

@ CH,- CH, - CH, - CH,~ CH,- CH,

N
(@ CH,-CH-CH, - CH,- CH,
(|3H3 2-HforeTd=A
(ii) 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°),
fdiieren (2°), qeraeh (3°) T =™k (4°) “hTsiA TRATY]
Fed &1 HrET WA (S 3 w9 TE e,
SIE- W) | SFUen cheel Teh shis WCATY § (ST 8
G- TEA ¥ 39 ‘WUl weq’ wEd Bl sAfan R
ATl CAIY] Eed WUfhHeR eid €1 hrae T, S &

Rationalised 2023-24



HESIEIER]

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 o0 3@ € & -CH, 998
FTe 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 ookl o fefared
SR GRT AHHIU Bl SRV 1 ST ed- i et Tl

&
C.H,, ¥ W W HTd @E']g”'m ﬁ?eﬁlg“la <hl A
@ CH,-CH, - CH, - CH,~ CH,-| CH,- CH,~CH, - CH,- CH, - OH | U=H-1-3id
(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- AfoaeRA-1-3a
| |
(ivy CH,-CH - CH, - CH, - CH, - CH - CH, - CH,- OH
CH, CH, 2- Hforerepa-1-3td
| |
(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,

Rationalised 2023-24
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Tel 1 ‘Ufehel Tgg’ el S €, ik 3= Uoohd
Y RIS WA o fowemod g1 i foham T dehan
21 Ufeswcl 99g 1 99 G C H, | (THH-8) T

s § T TN H WS IUPAC T feam
el ], dl [UPAC T § HEl U= o HTaiTeh
HIfTeRT 1 AR foramn ot e & weweyt 2
Uk T wdyem Sk Toohd oh e ULHTIST
1 refam e &t fa@ ) qeavErd 39T ST
foran Stem 99 el TeeT] TR gt S[E1 gl
& a1 37d W BIESISH THIIS i F9w §&A g
e AT HI 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

TS @97 1.U.P.A.C. -TH feuforat
c?g CII-IQ—CHs IATH AR A FUTHIA o hH
(%) 'CH,-CH - °CH, - *CH - °CH, - °CH, W e
(4- Tfora-2- AfeRH)
CH, -CH,
|
8 _7 _6 _5 _4 — 3 — 2 1
(@) *CH,-"CH,-°CH, cl:H (iH cI CH,-'CH S i A T % F
CH CH, CH,-CH, T Faeer
CH, CH,
(3 3-erEUfore -5- STRHEINIA-4- Aferasie)
CH(CH,), :
| UM o %A H fgdas
1 _2 _3 _ 4 o] _6 _7 _8 _9 __10 .
(1) 'CH,2CH,-*CH,~*CH ClH CH,-"CH,-*CH,—°CH,-'°CH, (secondary) ! & W
H,C-CH-CH, — CH, ST ]; STEEITYA i Th 9%
(5-feft-sfear-4-sTeamfcress) w2
(¥) 'CH,~*CH,~*CH,~*CH,~*CH-*CH,~"CH,-*CH,~°CH, T fgett <k fcrenfuE
| .
CH,
|
CH,->C-CH,
|
’CH,
5-(2 2- <At ) AR
(¥) ICH,-*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
Afoa-ae wifee—
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,Hy

C

TH YR W FEl A W UE" S 2| AR ey
f&u U AW W W foree wHg g €, @
frAfafaa ge #1 ga Sife—

IR 9.4 ’

frefafad difTwl & w=aEs 9 fafen-

i) 3,4,4,5-TEeReA

(i) 2,5-SEHTITRFIA

&

L 2 A .

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

| |
CH, CH, CH,

1 2 3 4 5 6
(i) O —cH - CH, - CH, - CH- CH,
| |
CH, CHg

301

IR 9.5
frefefaa ifient &1 Al fafew) Ky T
W YIS i T2 T AR AR, T fefau)
(i) 2-Tfrera=A

(i) 5-uferer-3-wforeees

W 3 4 5 6
(i) CH, -CH-CH, -CH, —-CH,
|
T C,H,
74 At | refam @el e HeH w7 B B
a1 Bl 21 37d: TEl A 3-HforerRed Bl
(i) 7 6 ) 4 3 2 1
1 2 3 4 5 6 7
CH,- CH, - CH - CH, - CH- CH, - CH,
| |
CH, C,H,
=g A | ofhT 39 BR ¥ URH &, & 9
o g *1 %A FAw el o/@: §wE M
3-Uforel- 5-ufdeRe Bl

9.2.2 fa=mM

ook o q&d Bid Yeifera™ qe Wit 19 ¢ e
off Ueondl i 3 faferml g o=@ S Wbl ©—

1. ITHIW BIEGIhIEAl d—

Sl Al B e e
Yoifean qen feper) 1 sufefa o TewH & @Y
I Y Uoeh Sl B1 39 FThan shi STggIeietor
(Hydrogenation) FEd 71 3 G HESIE] |
AT FE T ARG HLdl © 3 e eH-BEg e
e ] Wieha T 81 wifeAw qen Yafesm, W
o 19 W & AT 1 IARG H 2§, W Frober

IATH o fou Auferes ®9 9 SS9 9 91 9 i
eI B B

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. Ufeehet Tomgsl A—

(i) Ufewa Tamsel (FqsivEel & steman) @ frh
oIl O BESEAleh TF §RI 31T i W
Teehd U B 2

CH,-Cl+H,— 2" ,CH, + Zn*

FARHEA DR

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

9.5)

CH,CH,CH, Cl+H,—2~"%,CH,CH,CH, +Zn*
FARITIA Ik
(9.6)
(i) Tk 3o foerd (7 @ gw) d dfcka
2SI Wifeaw o o WY AfulEa g
=R Ueohd U B 1 39 AfAfehan i et
Irfaferar (wurtz reaction) wed %I Iqe 9H
e TLATY] G el I=aa Ueohd oA ok
T wge 1 St 2

CH,Br+2Na+BrCH, B t] CH, -CH, +2NaBr
ElEIERE] o

(9.7)

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

I B, A & SAGHH Ufohel 2oES o 872
ERCOE 153511 o | s
() hrefEfcie Tl o Hifedd &au i TSl
Eh (AT TESEEE Td hichdd SadEs
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

ITEIT 9.6
Hud o fa=d o foau ffg o o wifead
AT T STELAhAT M| SAATRAT 1 THATR
gt ot fafau)
T
FHAgh T
CH,CH,CH,COO Na® + NaOHI[§*%
CH,CH,CH, +Na,CO,

(if) e A Torr-sraesig fafa wmaffaafas
el o Hifeaw s1eren WM oaul & el
foorm 1 fagq-stoeed & W THe W §H
e THV] H&T Al Teohd I B

9CH,COO Na' +2H,0-"F ™, oy _cH,
Hifeaw THee +2CO, +H, +2NaOH (9.9)
e st frefafad o § 9= et 2-
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, 0 G-H,C-CH, 1
(F) RS W—

H,O0+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 T3l § C-C G C-H 3TaY o Hewdsh IOl
T e TH IEgIe LA i foR[q ol o
TEd HH A S HROT T Gt Yook ST B
&1 3ok HeA el drelared el I S B | gee sl
% N1 Ueehd 407t o YoM IR ¥ C, § C, %
T, C,¥ C,, T 3 a1 C,, a1 I5Y A H1e
I ook 298K W W B 21 ¥ T e e
B 1 5ot | Uooh w1 faeiadr o forg emma s g
22 e, BrESrhTe o e B, SRt Sudn wreferd
Al § o oF ®9 | A STar @1 Uiel qe SEeh
=1 gl 1 SUE FUSi ¥ WH oh ¥ss 8eM,
et Tstet e[ e enfg ok ferg femen ST @1

Y Y01 o STUR W W 981 i1 Ypfd o R
H o9 1 e €7 o WEl § AfE oY wed ¥ R
a (S=a Uoohdl o1 fagor) s1ydia 2 om: 98 <
forielt wepfa =1 BT @t faeeeRl ¥ usiel @i foeEar
o Gy W O 98 <@ T E R oge uee,
et foremmerehl St eTyeta qaied s1yety faament |
faer e €, sterfq “gHm gue 1 Sier @)

fafs= woordl oF s 9RO 9.1 (%) ¥ fgu
T €, fore =e T @ R enfoes gomm ° gfg &
- Y I FeenRl 4 off fa 9fg g 21 9
TH qe W 3R € o anfUesh STeRR s1er 210]
IS &A% 9@ oh HIY-EIY STH  SAquivess
FretEey 9 95d 2l

U=A o 9 FHeEd Ueehdl (YA, 2-Hfa
S AT 2, 2- SEHIUTINA) o FFHlhl &l s@
Y 7E vl ol € T U= | e e wenpe o
Teh A @l 1 ST9 FLElE (309, 1K) B, Sefh
2.2~ SRURIETINA 282.5K T Seeid | Iiad S@ernsti
HT T&A o TG °h WIA-TY U] FHT AHd AT
el S fan e or s s
ek Tel qefl gl SHaUfved oel Bid © | SEf 39oh
FILFIH HH B T
T IOt
SIHT Uee Sl S TRl - 3T, &k, SRR
(SATFHFT FHF) TE U= (AUTIT FHE)
gl o Ui Ueehd wmd: MfeRa B9 71 famiw
uRfeerfai § Teeh 57 atfufsraneti w1 w=i¥ s 8-

303

1, wfaeemu erfufsramg

ook o U A AU BISSISH I deilsH, Earsi
qN Tl ot gR Wfaeenfyd = W € S
TUHRA (573-773 K) a1 g4 o fomRa wemer =
T feferton i Sufefa o SR g 2l
FHH STUAR ATel ook TSR0l T TR HIhI0l &l
i &1 o srfufsmane, for Toehi o erggier T
Hiereentad &1 S €, 1 wieeermos sthirframg wed €
IR WO 1 FARATR0 A faan wn 2—

TATSTHIERTUT AT TS

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

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

EEECINSE]

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

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

CH, -CH, +Cl, (' CH, -CH,CI + HCI
FARTEA

Teohl 1 oo o @19 sifufean &t wifa =
%H F,>>>CL>>Br,>], gS| Ueehl o BEgSH oh
faRemm &1 R 3°>2°>1° Bl TSI T=iE @
Affa g © Seifer STiEieRton aga ey g 2
g T SV Ifafswan 21 Te ifufeman st
(S| HIO, a1 HNO, )% Jufeufd ¥ =it 21
CH, +1, f CH,I+HI 9.15)
HIO, +5HI— 3I,+3H,0 9.16)

SISOl Yo Heteh e fwafet® g & i
TS— YRS (initiation), T=X0 (propagation) d
HHMYAT (termination) o R 99— Bl %I

Torarfaty

(i) URHA- I8 sifafshan g qen gehret st Jufeerfd
¥ FARe SN % FHTTEA (homolysis) q
RY Bt §1 C1-Cl 374, C-C q1 C-H eTa
1 ol § 3ol € 37d: I8 A ¥ 22 el )

(9.10)

(9.11)

(9.12)

(9.13)

(9.14)
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Cl-CIO . €1+ 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 - HeTh

A 9o FAT qod-Hoish, < SUUed 9gi
HUY: (F) 9 (@) W W e §, [ oAk
TR e AR T TR HTd & | Fool 05 ()
TS (W) G4 F 9 3K <1 € R o E wew
g e § U =1 v Frfafad € S stfe 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 2, fohg
T B9 H o geiehl 1 el 8 Sl 2
AT o FARIOT o IRA T H SR
(byproduct) % &9 U T o HRU H ST
foranfafe g0 SHen ST Fehal B
2, &@q
Ueoh o1 qe SRS i Sufterfd § T &
W quid: AfeRfhd Bl e SRS 3R <ol
T © AUl WY € Sty AN § wen feherdt @)
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)

WU 9.1 () UeehAl o FALTehl Ua TTeiehl H TRaa

TTfuaeh E1L) 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, A 58 272.4 134.6
CH, 2. g 58 261.0 114.7
CH, e 72 309.1 143.3
CH, 2. e 72 300.9 113.1
CH, 2, 2-STEHTIAUd 72 282.5 256.4
CH,, ECaEl 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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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) I FT-. 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,+o, IYPFHANVT, ocH,0H

(9.20)

DRIl

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

RO ’
iii) 2CH,CH, +30,—S80%RM 90 COOH+2H,0
THTF 3T
9.23)

(iv) WTERUT: Yookl o1 3faieheor T&i =ian, fohg
TTaen BIESISH (H) AT ot Teoh e
TS § Sfediehd Biehl T Uehlgiel <d &

KMnO,
SRR ?

(CH,),CH
2 -y

(CH,),COH

2 -AfreTgIYT-2 - 31T
(9.24)

4, USRI AT AHTGEST

n- Ueehd o1 Foial THIfEm SeiRiEe deo eRgieH
FANES 119 i SURfd § TRH T T o Seh i
SJEe ATl Yookl W THISEehd 81 ST &1 J&7 IR
e fEu TU ® qen o7 31eU SIS o o shi GrE
off gt €, Fr o190 |i= Herd €1 31e9 SRl 1 9ui
HEIGA hleiten sfatmanet o Tel feman s 2l
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CH, (CH, ),CH, st AICL, /HCI

n-THRM
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 AfH HET GH] A n— Teoh T
i SAfeem, Afesea qen wifg & sfiedEs
i Juferfd ® 773K @ 10 § 20 IFASHE 6 W
TRH & ¥ ORTEESTIgd Bl diie a1 3Heh Heldra
a1 | Tehiehd € S 21 39 MR i Wi
(Aromatization) 1 Tﬁ‘ﬂ?ﬂ (Reforming) Hed %I

CH,

7 Cr,O, or V,0O,
CH, CH, or Mo,O,
| | el b BN <«—>
CH, CH, 773K
CH, 10-20 atm
(9.26)
e, i k1 Ao Fea— 21 e o Tk
o fau ey wF o Teend gz

6. WTq ok | srfaferan

T 919 o 1 Tohel S 1 Sufeerfd § 1273K
T TRY FHH T HEA TAISATFIES A SRR It
21 7 fafy Seeizeem o Smifin Sad o 37
St B

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

7. ATq-3Tq=IEA

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) I 91 (cracking) &e&d #

— CH,, + H,

773K CH, + CH,

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 2B 5 ¢ H, +CH,,+ 37 3%

26 "Pt/Pd/Ni
Sreeh T U=

(9.29)

9.2.4 H&UUT
ool H ShTa-hTa T (o) 37T Bidl 21 hie—ohle
(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-TH |
Rafad g S €) §&9u, §E Uit |HreEd 91
Wﬁ (Rotamers) FHgaTdt 21 37d: C-C THhdl ey
o S[UT o HRUT Yook W e &Y Hud B T
IE M B foh C-C Tohd A=Y 1 gUH qoid: o
&l BIa1 B1 T8 qfqerdul 3= e % ROT Bl €
7€ 19 20 kJmol™! T Sl gRI siferd &1 et
T AR o HeT 39 &fi 9o i WSt faepfa
(torsional strain) THEd %l

YT oF WEUUT : TS 1] H FHeH-FEd Thd
el Bl €, TSTem edeh ehtale TRHTI] W A e1gg e
WA 2 @d &1 WH & sia Ud few wied &
TR AR TH Th hled ohl LR T@HT T FEA
TR I C—-C 378 T FUM YT, T Teh Hied T
o TIESISH O e TRHIT] o BEgiSH o g
e fafadia sgeeen wefia w3t €1 3% weuuia
FUETE (EWE®UUT) Fed 21 o U % e
H&UUT Bd B Bleliieh 399 W < G&qU =NH B 2
T &9 H I Fed oh g THTT] TH-SH oh
Aferer 9rE 8 9 €1 SU T (Eclipsed) 9 F8d T
T ®Y H, TESSH WHT] I HEF oF BRESH
T ¥ eifushdd T W g §1 3% @i
(staggered) &1 Ed B| S¥oh STcllel g 9t Weerd!
FEqU] fouHaettd (skew) HEIU FHEA &1 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 ST AT hre i A=
3R qT IS STet Sh1eH ohl W I8 3R H YIHTA i
&1 Y e @ Hord 9 gregier TCATTST i i
@t wiwe fe@mn S #13 Wnd wh-gm g 120°
1 U1 ST Fh! Bidl &1 WA o T e Hiaid

Hierd g&g fa 9.2 § gerie w2
(191?‘[9?3'5[ 11'H'Iﬁﬁ?fg3ﬁ'q

faT 9.2 T @ G gav

2. JiF yaq

TH WU H 9] Rl GHA W <@ Sl 21 G % a
Iret hTee ki Tk g g fa@En S € SR SHE 9E
T BTESS TEAILST i 120° HI0 T T« o

U R0 A
TRIET v A1 fgae i

H

(i) wrafa
fer 9.3 Teiq o <7 gaiv

(i) w=a
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HESIEIER]

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 SEvT o TNt o wIfed e B,
# wer fasmfa #ed 81 W fawfa w1 oo
C-C Tshal o7 o Tui o1 R Fef Har 21 59
107 1 Tgaer =hIoT =1 AAET RIoT o wEd €1 A
o 9l HEqUll | TS IV Widakd §9 F <\ a1
T &Y H Afushdy il ¥1 o1d: Hidia 9890, T&
HeIT i qorl | eiferer e glar @1 uRoma: e
HAfermar Tiafd F&I0 H Ted & 7o/a] 80 Hg Tohd §
o I T tferma T&qu 21 ord: =g frshd fashren
S § R WA § c-c (smEy) w1 gl gl
g TEl ®1 Y RA ®U ok WA TSl HT SR
12.5 kJ mol™' ¥, S &gd % 2 WHE @b W
Aqutuaen Hﬂ?jﬁ (Collisions) & gR E?:Fl S i
A den TfaSt Feft =it ®, S 12.5 kJ mol ' %
Fofl- TR HT IR HH B GeH Bl 71 31: WA o
FTE-ehTeH Tehel 3TEY 1 UM T TR *1e oh
fau @ g B U9H % HEUU Rl gk qe
feaifsa e Hwa e 2

9.3 WeehiA

Tosh A fEeTega STHq SRgihlar eid 21 TeshHi
T IR G R BT AT SR TehA | I HTed
THIE o HeA ek fgeney Suferd B, df S Yook

307

Y T TEESF AN HH B AMeU 9 YhR TehHl
1 G G C_H, B =feT| TeehiHl oh JeH Ha&d
Tferefl e weH (C,H,) 1 Al w=Alq |
FH W T FA T B Tl A TewEl w

INAEA (e difTes a7 aret) ot wed T

9.3.1 fgamaar vt wWi=mT
TewHl | C = C fgemey 2, f5a w yoa fad T (o)
e (S Tt @ 397 kJmol ™! ®) Bial €, S
T HEA TS F sp? Ghd Hehl oh THE
Ao | a1 1 TEH < HEA WAS F 2p
SR FeHhi o GuIdasw AT FH W TH
T WE (n) &, (d9 TR 284 kJ mol! ¥)
EECIRS

C-C T&d €Y &a1s (1.54 pm) i o1 o
C = C fgemmeie dam (1.34 pm) B 2t 21 30 o
o srem fren @ T O (n) 1W< p ekl
gl AT o RN goel B €1 3T4: TE (n) ST
I TehH H gelel st Taviel Sl ol
e el Sl 81 37d: UeahiHl W 3 9ehten] e
iRl S gl 1 WIS | B, 1 SHHOT @
Y Bl Sl 1 UH 3T(ehtishi ohi SeleiTENaT 31T erteh
FEd &l oA 1 STEY HI Ul Teehi ST
Ueohe ! ol o STEER sAIl €1 3Td: Ueshd
ORISRl STt o WY WYH EIHL Thd
- MM A 81 C-C fgemay 1 wmed
(s Tedt, 681 kJ mol™!) TH o ehia-ehia
Tehel ST (3Tse W, 348 kJ mol ') &1 qeil
o ey Rt B WA o1 1 e om@ -
& 9.4 q1 9.5 | <A T L

H o

&: - %
U > P
sp’—sp’(c)
- &

ferT 9.4 Uo7 &7 & STRE FacT o T4 i fAfAT FXd gL

Rationalised 2023-24



308

9.3.2 AMH-Ugla

TohHl o SR MTH. T usfa & fou fgemey
I efad hTeA TATIRT i @ §, e (A’
o T W A ‘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 T T adT () TG HIT qUT 3 TTeAg
(C,H, ®n & 1 5N dfaeenfad & ), 59 we=
hed 81 SEh! S 3TeY Bl 1 Sl Ul Wi fehan
T, TekA AU % YU TR W™ CH,
TiIes (A= M) o1 T (TR NG H. M)
FEd §| T TeahH 9a&dl o SRR W Fret

few o ¥
AT IUPAC TH
CH, - CH = CH, ElLie]
CH,-CH,-CH=CH, ®Z-1-%d
CH,-CH=CH-CH, 2-2-%
CH,=CH-CH=CH, ¥ -1, 3-<5A
CH, = C - CH, 2-Hiedg-1-39
|
CH,
1 2 3) 4
CH,=CH-CH-CH, 3-ufaee-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-SEARIARH-3, 6-SE

() 1,3,5, 7 — SARRITEA

(iii) 2-n-Hfaed=-1- 4

(iv) 4-TfUe-2 6-SEAIA-Sh-4-34

JETEIUT 9.8 W & & HEARA (i-iv) § fawmn
(c) TN U (n) & & &N &1 UReker
it

&

() o 99 : 33,
(i) o 5 : 17,
(iii) ¢ ¥ : 23,
(iv) o ¥ : 41,

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

T N

9.3.3 HHIIAAAT

ToohHl g1 HLaATcHeh Te SATHAIE THeadl 9S8
CARSIGIA
WIS THIEEET- TeohA] s i Tei| (C,H,)
q WdH (C,H) ¥ Shad Tk & G Fdt 2, fRg
T ¥ 3= TewHl § 9= AT gt 2
C,H, g3 aTedl Teehid &1 i TR 4 for@

Hohd 2

1 2 3 4

CH, = CH - CH, - CH,
L Fe-1-%d
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1 2 3 4 X Y X Y

CH, - CH = CH - CH, N/ N
1L -2-%d I I

I ) !

1 2 3 < Ny v N

CH, =C|—CH3 - -

CH, G ‘W T A/ qngst (FE X A

ML 2-Bfererd-1 -39 T Y) fgemmaifea e ARt o U € SR fed

& 1 U M1 a1 11 T8 11 &l SHedadl o
I B, S e 1w 11 feerfa e )

3]TEUT 9.9

CiH,, & | Tkl o faf= Hercreh
A o SE-9F @ SR H. M
fefeEm)

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

Tfadte aaTaEedr : fgerafia sea wEst
Tl g5 3 ARSI T TV A TR ST
T Y | 3R Yo hieH U S & WA 91 T
fm-fa € @ 38 YXC=CXY 51 W& < &) T

B 81 G @ H g X e S Y fgemay e
%1 3E WE A fgerafya wed ] o fawdd
et feep o 9] = wel &1 fa= ferfaal o6
ol Ty foa= g @1 o 3 fafam wwraaet
(stereoisomer) %I WWWWW%W
faaaifer e WA =1 TRl w1 g 8 FeRdl g,
fohg Cc=C fgemay ® gaa o 9 gl I8 yfdqafd
B €1 39 A4 i THSH o {8 T wredle &
e oAfST 3R T il +1 T § 3% For FL
STl T FIEAE Al T U ThHSH T FHISae
1 FOTd YA T FATH hITQ| 1 aEqd § 7T IR
FE A w1 P W wE §2 T, FibE
yfqsfera ®1 ora: qAope steren gnEl o fgeref
HTa AT o TeA gidafed S oF HRoT ATk
g fa sonfafeal oef¥ @t o B 39 YeR o
Tafon wure"a, SEH g 9 T 91 99 TH &
3R feord ef, 3= WHU (cis) FEl 91 8, ik
gureEt, e <1 T T O we fowda iR fred
&, foraer (trans) WHEEE Hea ¥ sAfae &g o
Frer qen foqer umeEEl i HTEA SHE e ¢, fohg
fomame T g 21 fep o wAmpRt a1 wwEl s fae
e o HROT A FHEEE Sk O (SE—TTere,
A fgea emeel, foetaan enfe) o fmrar <wifa €
F2-2-37 I SAMHIE FHEEE 312 Frue-foras
e ! fefafad SEm g/ s fear s
3

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

Rationalised 2023-24

CH, CH, CH, H
N / N /
c=cC c=cC
/ AN / AN
H H H CH,
HYE-2-2-51 foder-sg2-2-59
(FaY® 277 K) (Faes 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+ S+ 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 THEACE!
1 qor S e g
S A1 T9YET (Cis) fa9et (Trans) TH@EEEdT,

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

IETETUT 9.10
frefafaa Aifiel o 999 (cis) don faue

(trans) TAEFE SET 3R 3 ME. AT
M fafem)

T

(i) H\ H H /Cl
C=C

/ N\ / N
Cl Cl Cl H

U1, 2-SRFARUeE  fouer-1, 2-SEadriuei=

(ii) C\Hs /CH3 Cys /CzH5
c=c¢C c=c¢C
/ N\ / \
C,Hs C,Hy C,Hs CH;
T3, 4-SEA fomer-3, 4-sEAfaa
BHg-3-34 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. TS W : TohTSl o SIZERSIeH i THehfad
A o |19 eifeshd Trenlel i Surerfd § o
Tewt 9 ferrer Aifreni gru eifvres ffepa fan
T B Al STk AR STIEI W Tk W e
g1 orfyrr &9 @ fafepa Ueifssd wReial 1
fereem stferder (Lindlar's catalyst) Fed
S| 39 YR U Ueh Al 1 FHuE St gt
TohTEAl o Wifeqd qe s9 STHIf o Wiy
AT HE W el e el Teh A o1 2

1
R R
() RC=CR+H, —24/C /C = C\
Q?Ohﬁ_"f H H
I Teehid
9.30)
R\ /H
(i) RC = CR+H, N/FNH, - C=C_ |
ey H R
foue dew
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 : Ufehel 2aEs (R-X) 1
TohTgTel! qremT (SE—toHTa | faor areferm
TRES(FES) i Sufterfd ¥ TRA & W gedroH
I o Y & foeied W Teshd & @
0 afafen w1 fagggrRareretor (30
foeEgRast) ®ed 8, T gaer 3t w1
foctio g 81 o Wk p- oo stfufswan =
I 71 Hfh p- Hrad wA] (F5E FrE 9@
SIS AT ST, SHeh STel e WA 9

TIZISH ol foeie g 2
ﬁ;‘f S
H—C—Ca—H alc. KOH c=¢C
| | A / N
H X t B
(X=ClL Br, ) (9.34)

SIS TREIY] H1 Wehfd e ekl wE € sAfafeman
=1 X i s &1 T <@ e e R gelis T
& fog e 39 YR E- TR > S >
FAGH, wefh tfera gusl & faw @@ 2-
30> 20510,

3. WY SEEeEel § : TEeeEe, foFH I fsead
HTe AT T S Bl Y] Sufterd e, wfee
TEEAES Heal T W" SEeeiEe fue o §
Afufsha ok ZnX, 31 1 FIciTH hich TeshiM < B
70 At o1 fadelsrteRtoT =1 faeais %ed 2l

CH,Br-CH,Br+Zn—>CH, =CH, +ZnBr,
9.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+7ZnBr,

(9.36)

4. UThIBIAl o TS TSI | : 3107 Teheh-8
¥ fafa= gemda gforai &1 Areter ggia @
g fman 21 Uoshielal Uoond o BrEgiadl
e Bd 21 ¥%° R-OH ¥ Wei¥ id €, Sl
R=C H, . ©I Uchigicll &l W% oWk 3T

311

o 919 TRA I W A o Th 0] h1 foetod
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 398 ~OH UHE, B-
HTe WA Tk BESISH WA Bl

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 IuTEH

aftferer ToTertd

el Yepfd o SicR o STeITl UoehlA wifaess Tqoremt o
Ueehd ¥ THMAT T €1 9o fiF O ‘79, el
dice G<ed ‘5d’ a1 SUY 3fersh ke GE Sl
TS ‘I’ B T WA TIEH de geit AR g
arelt 1 B 1 o weft UowiH WA qen grfud, se o
sAfeer, g wefs foames! S—a=ia, deifaan
2o # foer™ Bl €1 R H gig e o WY-"iy
3ok FaR | AN gfg Bt €, foe wee CH,
TR 9g W FAE | 20 ¥ 30 K T & gfg Bt
21 Uoohdl o TAM Wl @ ol TewH
FAHIR THEFET IMFEd @ arel TeshHl i o
H 3=4 B 2l

TR ToTerH

Tk &ffr sferd o o[l & Gid e € safay 3
IR SAfaferare el 2, ford seeeeidt c=C fgau
W JEH AAMCAF SR oA B FB At &
1t foran gerd-goteh feranfafy g1 off gt @1 Teh=
Fo foum aRftafwl § gaa-goe gfaeers sifafsam
Y il ©1 UokhA H SAfedtRTor dul ST
qereA fufsmard wg@ &) Teshia w1 fafi sifufsmanet
o1 Giere fefeRon 3@ YR B
1. TIEEEEINH ol WAieH— Toshi ged @ gu
fioher, 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 S I FA afEe SEaees
3 T, Bl AN g g
e stfaforan =it &Y Y| SrHE §a 1
ATA-ARI T STHIE T T AHA oh A
& UvE W @ Shar @1 39 eifafwen
FH ITAN AT F g ok ferw g
Bl TohM W BASH H1 I SASITEE]
(SsRiTf) =S srfafswen &1 sEE g,
o =g Batem erga & i |fisfed
BT ©1 THHT HHIT 3T I=d el H HL|

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

1, 2-STESHEYYA
(9.38)
(ii) cH,-CH=CH,+Cl-Cl——CH,-CH-CH,
A <|:1 |01
1, 2-SEFANGTT
(9.39)
3. TESISH SAISSl I HASH— TESSH TaiRe,
HCI, HBr, Hl TeshHl ¥ 9o g Ufcshal 2aiss
T T TESISH BAEel i Sfafhaierdr %1 w9 39
YR B: HI > HBr > HCl| Tokh Al | galisH o AN
o U BIEEIS TAE T AN Ff TR AT
sfaferan o1 ST €1 39 BH HiHA el STEHiHG
TehiHl i TSl Tfferaneti | T &)
[UfHT UehiAt § HBr st 9nTal arifeRar—amfog
TeehiAl | (59 fgeTey I 991 998 S g 81) HBr
F1 AMS AAfRAT SRRl A forafafy 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 1990 11 81 Hehd 2

1 ["CH,~CH-CH,

Br

CH,-~CH=CH,+H-Br—| ogmm

11 —CH,-CH,-CH,-Br
1S
(9.42)
T WRAfog, ATehiARI® 7§91 1869 H =
sTafsRaeti o1 SATIH TEIT i o U9 U Ham
yfarfea feran, 779 Areni-teni 1 Fam wed €1 59
M & SR, a9 (9% Afuste, fSae Hahed
€1 @I ) 1 ATk RO WM 39 shie T HIH
B §, T W eSSt WAmEt ® e w9 2l I1:
70 90 & IER SR () 2- SHEEYA efer 2l
ArEdfeeh SHeeR | g8 ATUfHa 1 g Scg B od:
HAhiRT® | oF Ao i Afafwar &t
fopanfafy O =8l @ gmen S Hehd 2

Terenfafe

TIESISH SHES ToeRTEe! H* =al 8, S fgamser W
SATHHIT Hich g ST g EAECRIRE (Carbocation)
T B

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 Jorll | Stfersk TRl € €1 oxa: Tyt e

I T B9 9 o9, it g8 vty Hia 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- SHIGYA (q&F 3R)

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)
THIZE GHTe, Hok-Helsh J@etl foramfafy 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- O — 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 wafes At Tl fdtas
RERR 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
Mefh oR-geidh 1 qor | st Tl g g,
e RO 139N &4 3R oh &9 | YT Bidl
21 T8 A @A 91 9 ¢ fF WedEe g9 HCl
dM HI o Hehod H JT =1 811 €1 98 39 a2
W 3 € R HCl =1 31se (430.5 kJ mol'!),
H-Br & 3784 (363.7 kJ mol!) &I go-l ¥ Yacl
= 81 S ¢, IR-TeE 5 fasfer 7@ et
T HI (296.8 kJ mol ') &1 & geiel Bl €, T
ST Jad-ToTeh gt | S i s 3T |
TR BT AEEH 219] S &

IETEITT 9,12

THI-1-39 &I HBr o 91 Hehotd fvferan |
T IRl o6 TR M. W e

(i) TUITEE i STURATd H (ii) THFES i
Sufeerfa

'

(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
o)

CH, - CH, -OSO, - OH @em1  C,H,HSO,
TS TRSIHA 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,
- \
CH,-C=CH,+H,0 —— C- CH,
| 7
CH, CH; oy
2-Hfrerard= 2-UfeAdT-2- 37

(9.46)

6. IMFHIRIUT— Toshd 3, @, Sl iy
WiTHE, foerE (SR aifqeder) o Wiy sifaferan
sh{eh e TeTgehiel Sl 2 | TIeREd THTe faeram
1 Tastientor Sreqwar s wem 2

CH,=CH,+H,0+03:M%9%: , cy _ cH,
273 K | |
OH OH
-1, 2
SRS
(remeTen)
(9.47)

9 KMnO,

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

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

STRATT TR TS ST2e STl e SR e,

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, 019, 2cH,coon
-2 THTEh 3R

(9.50)
7. S SUTSA— S STIHA § Tehid O, Hl
Heherd T ASAES oM & 3R Zn-H,0 % 5N
ASiFEE 1 fagerd B2 et ® @ S @1 T
SAfaferan Tos qe ST STEqW AR fgemay
=t feafq fafvea &0 & faw sTam o o 2

~ON
CH,CH=CH,+0,—>CH,-CH CH,
Elkiet | |
O — O
WA SRS
CH,CHO + HCHO
A Agqa ¢ Zn+H0
(9.51)
H,C H,C ©
\ 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
TI-2-3TH
(9.52)

8. TEAhHIHIIT— 3T Hifereli it Sferat qon wiferefia
vite @ afikfem g eIftes e o welie e1upeti =1 3=
qT, 3= 3@ qq STk hi IUREATd H Heheld A
T viferefi 91 B 81 39 TR W e 3] Sgeteh
FHEAR ¢ 3T AT I ‘TEARIRIIT’ I ‘TEeHR’
FEd &1 T Ak, T8 agers W e 8, Ueheleh
FHEAM Tl
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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, ),
EIGIEIRIE]

(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 TeehTg

ek 1 & Tehizd o g SEgeheH 81 g4
| e T[S o HEd Uk e Bl 21 Ueohd
oIl Teehd i qorl |, TehTEA | BIEgroH JLHTILST
F1 A A B T R GHAE A CH, | T
Tewed 990 1 YeW Rl WeS UeREd 8, S
Hifee= ™ @ yafad 21 thifeeda &1 syam ek
Tfeet o fau siedtEifecd™ saren o €9 § 2 2,
S ARSI T qen TEifeei i fafsd w6 9§ ot
2| TGHIEA TE wETeh AT o fow yRies Tere B
31 39 Ul o SHTefTeR AMTR] F1 AT B B

9.4.1 ATHUGd qAT AHISISAT

T Ugfd | Tehrsd tHifeetq % o™ % A 9
WM WM Bl g, ugfa § " Ueehd ®
STICT ‘U’ T ‘T’ BRI IR hich TeehTed i
T Yook o ocqs 1 § S S 21 Bese s
feafq werm fy-omafig s @ 2fim & S 2
TeehTgd S o o TaHl o HH ql 37,4, 9. Hl.
I IRef 9.2 § fEu T B

FRUt 9.2 TeahtsT C_ H

n" "2n-2

(9.53)

315

ST SO TS Ul ¥, TS qe WA STUpst i
e Tk € = Bl 7, fRg e o < ST
Tuifad € (1) qe-1-3T7 (2) F2-2-3THA| Jf
T iR -emey @ et o s g o f=
21 ord: A wHeEE fafa gureTe wead 81 e
foha TR G 3T HeTd o1 G 1 o1 Hohd 87
1 ST TeahteA (forht 10 C_H, ®) & i
SHIa TATIS i Haq J@el T I¥d §@el o €9
o oafted i W FfatEd SR S9e -

I IUPAC TH

HEEF-3 1 T 11 erfd Semere qer S 9
[ S 101 37l 11 e 111 el SHEdd o S8l §
3ETETOT 9,13
ToehTed Uit o Uiee ¥eed o fafi= gamemat
FT G T SR AL 9 fafaw) fafy=
e 7 fohE YRR w1 GHEEed S 2
&'A
TS AU o rEd W 1 SUEA CH,,
Bl ¥ 36 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

Uit &F | 99T LU.P.A.C ™

n & 9T L3El -9 [ 9 IUPAC TH
2 C,H, HC = CH THifee™ T
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

Rationalised 2023-24



316

(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

IR GHEIE- @ FHeEed T fefd srmeEgea
o I T

9.4.2 Tx-3mae =l GI=AT

TS, ToshTe S0 1 Teiad 310] €| TS hi
o Tt 9.6 W g W R

TS o Fedsh hisiA IRATY] o | & sp b
FHeehl oh U ST | HTeH-h1eA RFTHTeTE
ST | Weeh ShisiA ULAIY] 1 I sp Hehiid sheteh
SAAHRTT 78] h TTU& BIEGISH THIY[ & 1s hafh
o T AfGeATT ¥k, & C-H faman o7l 59 €,

ls . 1s
(% H 6! el UH
W v i
sp sp
7% % e § TS o qd o6 A
2p, . 2p.
(@) g,
T
2p,
.
T3 o I oh TW TS o T A

foT 9.6 &Y HIU T Y AGE VAT THTST HT
Feflg IR (&) o 3fdearaT (@) n SIfasarqT

R IE I CRIE

H-C-C 311s¥ I 180° 1 BIdl &1 Tcieh shisH
AT oF G C-C 3T a1 T o deerd e
p-heTeh BId B| Teh e TLHIY] T 2p Thefeh T o
G BN B, S SHIIYee Ao ek &1 e
T % WA T (TE) S S 1 T TR 2]
& C-C (fammn) emey |1 C-H fawn sey qen
C-C (W) e B 2l

c=C % gy gued §y Tl §23
kJ mol* , Sl C=C fgemeiy s Wedt 681 kJ mol!
AN C-C Tohed a &% Tt 348 kJ mol! 2Tfereh
Bl Bl C=C w1 fe1ey & (120pm), C=C
fgate™ (134 pm) @A C-C Thdl 3@ (154 pm)
o | DI Bl 21 el R < R WAL o He
T 1Y TR Fafad de R ferfa o g
T T T W A 2

9.4.3 fat=m
1. ShicHaH HEFS d—

Sl o WY hfodaH ez & stfufean W it
®U Y TR A S 1 ik qen fo g9 H

] HoOH
H,C - C-H+KOH =, o _¢
[ - KBr /N

-HO H Br
~r1—| — NaBr
Na'NH
2l— NH,

Br Br

CH = CH

TR ¥k ShicHaH HTaige SHET Sl €1 91 JeeRk o
frefafaa 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 SEeeEel %I Sfufea Ueshieiel 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 IUTH

aifferer TqoTerd

TeehTgAl o Wifdeh 0T, Teeh 41 el TeohHl o THM eid
21 U9 dF T 19, ST 8 HEE 5e 99 9
IR TEE 39 Bid B | THE ToshEd Ve B 2
T 1 STfernerfires T Bl ©1 36 317 HeEd Ty
B B €| (eohted god Yo, Sl 9 geieh qe widl o
Afgoia g €, Wq wreiTen foaEes Se—ge,
FHEATLFANES 3R ST 1 foreid B &1 370 T,
eIl AT e STUNR o T1Y e B

T ToTeH

TGohTe HHITA ST UShidl, ANTIcHeh il SIgaioh Iohaul
sAfuferand wef¥a #edt €, 9 39 YR e

() UGHhIZT ol 3T T[UT— HifeaH o1 1 GIeMEs
(NaNH,) Yoot &7k &1d &1 3 Tee o Wt sifafsran
FT SRS T T Aifeam THifeenss a7 2|
T YhR 1 YAt wefi den wdH wef¥ et |
Tg JET0T WA qe USH T o | TATEH Hi ST
TR i SATd el €1 T A ©? T SUhT TRl qe
THUT o HRVT BTl &2 3T I8 7T FL I & o
TS | BEISH UHTY] sp Hehiid e ILHI] |, W=
T sp? Uhfd e THN] § T TIH | sp® Hhfka
SHTe TLHTY] W T[ST @&l 8| TAEA o sp Hehid heieh
Ty an S U (50%) o HNROT IR IoH
fogaeRoTcashdl Bl €1 31a: 3 THE § C-H o7a o
e el i, Wi § S1eH o sp? Hhild e
T2 T | 16 o sp? Fohikd heiehl sl gl § Ta1
3R AfYeh STRTHT el FoTEd WY el Wefi= = qer
T T § SRS WY W o ®9 H A |
faetifaa &1 S sra: Fetefa weA ] 9 92

TIESIST TLHTY] STEeA Wehid o el 2|
HC=CH+Na —» HC=CNa' +%H,
Hifeam TeTse
(9.59)
HC=C'Na'+Na - Na'C =C Na' +%H,
TEHEIfeTd TeAES
(9.60)

CH,-C=C-H+Na'NH, > CH,-C=C"Na"
Hifeaw Wftmse + 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
ek del Uoohd WSl & &%d &1 g olem
TeohTsd, Teshi el Uoopd H faug & B 99
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—

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

(@) I tfaferar— weshreAl ® femey g 2
3T TE TERIESISM, BalloH, BESSH eallse 3T o
T ST © AN T B AN IR At uel o
A B

H H Z
g e _ (.
-C=C-+H-Z—-C=C-+Z—-C=C-

EIHEIECACEIRE]
o1 g3 AN IR WHAH] Sgffersh ¥
o Trfaed R R tar @1 eromfia TewtEl § s
ek it 2 o STER il €1 Toahigl o fisha
3SR R S w@ E-
(1) STEETEgNT 1 waT
HC=CH+H, FPH/M. [H,c=cH,) 0. cH, -CH,
9.62)

CH,-C=CH+H,2/Pd/Ni ,jcH _CH=CH,]
PIEIEE] It
—H2,CH,-CH, -CH,
L IE
(9.63)
(i) TASH! H GASH
CH,-C=CH + Br- Br—[CH,CBr = CHBI]
1, 2-SEaHgdH 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 W WAH— TehrEAl
TIEEISH Belige (HCI, HBr, HI) & & 319] & Heher
¥ o Treane (99 6 & e ] ®
FaeH 9 &) 7 €
H-C=C-H+H-Br—[CH, =CH-Br]-&,
2-sM9dH  CH,-CHBr,
1,1- SESMEA
(9.65)
CH,- C = CH + H- Br— [CH, - (|: = CH,]
Br
2~ S

!

Br

CHS—(:Z—CHS
Br

2, 2-SESEYY
(9.66)
(iv ) ST Rl GAISTT— Uoohd q Tohia i Hifd
Teehted ff ST o AfHeoiig g @ I s o sifaferan
& F T Tehted 333K W AHNSH Tethe o g
HeHIeh 3T i AT H SIct o Teh 3T0] oh &1

K BiehT hraitiet Ak 3d Tl
HC=CH+H-OH-HE /0, oy _c_H
333K |
REIES] OH
3
CH,-C-H
I
o)
TR
(9.67)
CH,-C=CH +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 aifefm =
e 1 aeh Sgesh il 81 W uiferddifeei
o UfeTUeE ST €, S SR TR et Tiferuee
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 )
I1q: WifeuEieeE %1 39 fhed @1 Suam s o
TS % ®9 o fRA S }1 U1g STethl i STue
7 fthed ok, T&H qo1 geraish 2l 2

(@) KT FTEAhIHITT— TAEA &l A a0 A6
feteht H 873K W Yallfed &I T IHhK =hid
TEAHTHION Bl Sl &1 WA oh ol 319 Tgeiehichd
BT Wi A ®, S Seiieged—, Lok, Sty
Tl 3k e AN oh GRS 0] B T8
Uclithieer AfiTent o1 WHfeesh Aifieht o ufafda &

& 1%111 Hataq et 2|
Cil_> CH m awd
2 ()
(9.69)

873 K
N

CH

3SMEXT 9.14

MY USHIEH TR ki o= H hd uRafdd
H?

T

CH,COOH-N20Mad) , oy, cOONa—TEL T,

CH,—2>CH,Cl

Na / q[eeh RIS
et fufsean

C,Hg —%2— C,H;C1— 20 > CH, = CH,

—2% 5 CH,Br - CH,Br —*“**_ CH, = CHBr

© ~OBHFIOHHD cH=cH AN
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9.5 UAfeH TTgIhTEA

Wiifesh eEgEheH i WT ot wed ¢, Fifh goh
aferenier AifiRl o fafdme T (e ws CugE,
ekt @1l g &an €1) Wl T W AR 6
‘“wimfesn iften’ T fean wn @1 stfushax @ Aifient
T Sl U S 21 T S stfaersgw
Bl ®, W AR stfuferae § ssiee 3t
STEGE o et 81 TAfeeh ARt o HE S T
Afaerdqa oe@ et 21 o= wWefes afiet o
Ifaerd gl % 3= aﬁ?@g (Benzenoid) den
(nonbezenoid) Wﬁ%l @?%szﬁ?}ﬁq
T E-

[e)s]os

LG

9.5.1 ATH Ugfd a«AT |HIEIET

B WAk Aifiehl o1 9 Igid qen gHeEeEd s
U Teheh 8 W L gob &1 dA~iA o Gft ©: eEgeH
TRHTY] THIH 21 3d: ¥ Th YR 1 Thel Faeenfud
IR A B AR S o &1 BIRgIe WA <
A 91 T T TS T A1 9 g gfaeenfud
&, i i fafs= feafa wemE dve8 €13 1, 2 See
1, 6 aem (o-); 1, 3 3441 1, 5 B/ad
(m-) T 1, 4 T (p-) € fgufceenfyq  s=h= =gcm=
o P I Tel KL o © 2B
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CH, CH,
1
@ ij/ CH,4

qfered s 1, 2-eSEafrda=iy

(2TTET) (o-STTzei)
CH

CH, L

1
3

CH, 4

CH,

1, 3-SrRdfde=ial, 1, 4-STZafoAa=I
(m-STrEeAT) (p-STEet)
9.5.2 W= okl EWI=AT

A= w1 GAgem gkl Hae T 1825 H W
fRam S=" 1 SUEE C H, ¥, S S=d ST
<9Il |1 =8 ST G Yook, Tosh!A q TeehleH,
T hIE Heel TS S 21 MY SR HAd G B
TR H 1 ged 22 3ok fafire o qen s
T o HROT gHeh! Ta1 faifa e o &g o
Y| S Teh TR ST0] € SR SRS ST
g, W o fgerey w1 Suftufa & gfi@ @@ R
=S4 had Teh YR o1 Tohal Ffaeeiud Scae sl
2, S S o B: HEA AU B: SELSH HT GHMA
1 AT Tt 1 3T YRION o SR W SRS sheped
= T 1865 H S=IM i Tk HE &, 994 B: FeA
TRATY] 1 SehTa S €1 SUH Tehiak A | fgemmey
2 A TF HraT W T LTSS WA S 2

e

H
|
c/ C\c/H

C H
I

H~
—

H
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R IE I CRIE

STHA TS FIEeh ST ohepel o1 S 1 1829 H SIHH! o6 SHEee TH& TR |
T o1 F G 1856 W WRER 1 T 1875 H et WA ok thell oI GRS
FHETR WP o & § I8 & Hewayul AMRE KU gom T 1958 § W9 3= 98
yEtad foRa T sTeh e TR S99 § STaY AR SJ@ensti 1 v T ehd
2| fgdta =i T 1875 | a=i &1 Gl i T HE § ANEE &, 99 S
wedierd feren fof et OO Y gEens & o gt gerd 1 FHEi Y wehd
TATET 3= dwSii 1 Tk WL F&Afad i, fF9 R =i &1 e s
AT MR 21 9% | S8 Sl G Y @IS kI Tk Teieh S 5 SHEAE

“¥ vrgaqwe for@ Tl o, Wy HH o e 9g T o i, W faer S o 9
quft §9 a7t opell ol STera i SR TR Fo THG oK G S9! o ) W 7Y

THIgeh TR, hepet
(7 Taaw= 1829-

13 SIS 1896 )

i o HEA AT A R 91 3 YRR o far st §e o aish 5 site o g i @ ol H e
FY Y Fell-cfell HAaR <@ T @I o, S hA-F TG o7 @ o, F v Y o oqm @ ooff, Fech o W o asft
H <@ for wsh g 3 ol € g9 1 o9 gg § <o forn 39 YRR S S 1§ T ®9 9 3@ 0 @ o asft
TR B G gt TE de A H 99 el T 10 W 1 GHEERt SUgH skt e ® wrdia fRa

9 3T wed § foh— Teorll B0 e 2@ Wi SIS STer! =ieT, a9t gH Ued U WeTehR Y Hehd 81 WX B9
3T WO I, 399 T8l foh B9 3% A ST, 3= hI Fa o A6 (F 1890)

T o & oR, Shepet i S AT HARIE oh SToRR R e SRS ST I Afiehi o Tk ot i ‘hepef’

9 5= =

hepel Tl 1, 2-STEaHl d=si o J1 THIEE!
1 TS Fed H B U GHEgd | A S
] fgemmefia e TRt 9 S ®d ©, St
T THEEE H ThA SAE Y hied TH[S 9

Br Br
©/ Br ©/ Br

R S had Tk &l sitelt fgufaeentia s
T B TH S 1 R shepel 4 A=A H
fgemay o e (Oscillating) Fehfd W fo=R &
EISIERRERI]

O~

Ig GUR Wt I R A ok STHEHA
T qe AT ATIfshaeti i gar | Hfqeemd=
sifaforanetl st Trerfiendl ol Twe o fawd @1, 59
% H TS (Resonance) GRI HHAATT TAT|

ITAE T A=A ohl T

‘garetehar 9y fagia’ o SIUR, fgeTay o e @l
IS o GR HEHAE T | S i ST
GTEATSA 1 G B1 Shepel 51 &1 A WCEATE ()
TS (@) & T, SIS FehX hl TSI T H g
71 fog 99 g@ (M) " wefd@ fepen wEnm ®1 9,
d=aad o B: HEd WHN] W foreriea
(Delocalised) 9: S@TRA'H:I ERCII] %I

O—0-0-0

(%) (@)

FHefa SIqeaTa g6 St Sl o 9R § Hal
9T 21 B S | G B e T sp? Hehiid
B IS HTE A o I sp? Feich k! Hle
T[S o sp? HeTh 9 AfdeT Hh B: (C-C) o
A& T ©, S GHAAT TSI B 1 Heeh hlei
TV o 99 G sp? haTh YT SIS IHT] oh
s-heh ¥ e #¥eh ©: C-H fa ey a9
T 318 Y HTe THI] W T THFRA p-harh ©
Sl ®, S Ged % ddl % dded il €, S| e
Tgita T B
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YIS e AT R IUREAd THHRA p-heh
3 Tehe B ® for o udetfaeaaT eh STey @
fouior smtd ©1 p-ohereni o Sifdeare | i aTee S
I HE: & FHEANT (C -C,, C,-C,, C-C, 1l
Cz_cs’ C4_C5’ CG_CI) %' aﬂT :ﬁé '%\'Q LA 'F_cﬁﬁ ﬁ
T T B WA 9.6 (F) ql (W) hepel
fereerieha Seeger |Te < 2

fo= 9.7 (&) T (@) FFa HI A FEAIST
& W@ g oo woried noed B g1 X-fe

fog 9.7 (7)

foede 9 9 i TE 9™ § Hed THIST o 7
SR T HE % e Y e I o
p-HheT Hi F WE Y A HTe THY] & p-heih
g Afdera 1 goea ghE © (o 9.7 (M
9 TeR 319 &l T3 9.7 (¥) & ATER WA
T oh UH HW Al Tk A e "rr W
Gehell 21

T YR HEA o ©: p SAHRHA [awIigd
TR B: HIOA ANAHI oh IRA: Wesg ®Y F Y
Gepl, 1 fob o oheel §1 hrae AR o HeA, S
o9 9.7 (%) W (@) H e ma B feeriga
TAFRA 319 N HIe GH] o A fEod soae™ o1g
FI IST g o Gt BT TSN ok AR gR
31fieh STeRftd BT 3Tq: foeeriiehd SeideM i Sufeerfa
H S=i go qihfeud AEadicadeE &1 o |
At Tl 21

X-fohtor fodas efihe S=i o THACHT 7] i
T €1 S 1 SIS | (F) e (@) wel
B @ AT YPRI B C-C Te TS i 3TI&T i
S, Stelfeh X-foptor efiehel o 31e97H o MR W
¥: WAH C-C 3T&Y @are (139pm) T &, S
C-C Thdl A (154pm) 7€ C-C fgaTe™ (134pm)
@& wed € erd: g ot § S=in W ogs
fgemeiy 1 srufearfa == W A sifaferan g
Y Uehdll B T8 S o SFHHN] He8R i T
HI 2

9.5.3 ULIHfZaRar

AT 1 Sk THfees AR TG &1 o1 e
I\ T} g 9, 9 S9H a9 9 81 A1 &,
o wEm o A S 21 A Frefated o g -
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(i) SYdeia
(i) 9 | SO o1 Squl foemianso|
(iii) I ¥ (4n + 2)n TR, STl n Tk IO 2 (n

=0,1,2,...)| 39 gheT 99 (Hiickel Rule) §RI ot
IeaifEd & 2l

Tifes AR & T ITE W TR B
@ © Q
(n=1,6n wmwn)

(n =3, 14 nt 3N

9.5.4 A= oAl fa==

A= 1 IRE ®9 § HIIR ¥ U R S €,
Tgfy 39 Fafafea garmemen fafei g s wed
3

@) TUET % wehia SgeehietT 9 (3fem

3TN 9.4)

(i) THfEeR e o faeREifeRaTieRtur H— S~igh
3T o TSI S0 hl WSTARH o | TH
FE T A= 9 B 2

R IE I CRIE

COONa
CaO
+ NaOH T + Na,CO,
(9.70)

(iii) WFTT oF U= W— FIHicl i oI5 hi STl
% i W yaIfEd 3 9 I8 a1 § ueraa
BESIGIR

OH

@ + Zn L O + ZnO
9.71)

9.5.5 IUTeH

witfereh TqoTemt

diferer o WA eEmEA Srge o) €1 A
e fafyre e, T g9 @1 39 2 #1 e
Juerelie @ Tifeal | faraifea €1 gaent fafme iy
q AT Gt e o RO TH viErerd | qen
= ] T T S A S e )
BTSSRt STl | SIHAU qen Fee faemament |
faeia 1 3 shostell (Sooty) @l o @Y i B
TR oTerH

TEEfE o T i Solae el gfaeemad gr
sAfretfera foran St @, it faew wikfeofet & 3
Tehelr qe SATeRieRTor Sifferen <id 2

RO Ui AE2RI0l, Bl , FehReH, Hied
TR Ufcshar, UHifee™ oS SR Wiowemod
Afeptis E* 21

(i) TTEIIRIUT— IS S Iod 1 T ABfeH 3T
T GeHeh o7 (ATSghnl fHemT) o6 &1 TRA
fopan ST & @l S oo | e wgE gawe @
S 2
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@ + =iz HNO, + &% H,S0,

l 323-333 K

NO,

@ + H,O
(9.72)

(i) FCSTHIERIOT o1 BeArT— Tgd 37 (S-FeCl,,
FeBr, T AICL,) & Iufeufd & W, gefiod

sifaferan o 2t 29 B
Cl
O fistar AICI, @
+ Cl, ————> + HCI
FAYE S

(9.73)
(iif) FERIFISRTUT— HEHIFH 377 T8 N 9o o
BIEEISI IXHY] T T HehHIehIl A1 HehHeH
FEA T TE A% eI 3T o T TRY FHioh
e feRen ST ?

SO,H
A
+ H,SO,(SO,)) —— @ + H,0
g
IS TehifeR T
9.74)

(iv) WISA-ohToe Ufeeheiiertur an Ufeeher— fsiar
AlCL, &1 Sufefd | a=i" * ek 2dEe 9
sifuferan =R W Ufeshel S 9T Bt 2

CH,

firsfer AICI,

Gl

(9.75)

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

aferereh
(9.76)

323

| -FARYYA 1 dsie o AR & W n-Wd
IS T 3TURT SFHINIA a4 Ut gl 872
(v) HISa-ohT9e Ufaciieh ol a1 UHifeem— T3 o1
(AIC1) &1 Sufearfa & o= 1 W TarEe e
tfoe UMeEgEs & WY sffufea e W U
=i I et 2

COCH,
firsfer AICI,

T A
(9.77)

COCH,

+ CH,COCl
THifea FdES

+ (CH,CO),0 T AICL

ﬁeﬁﬁ%ﬂﬂ?@s‘s’&

+
CH,COOH

9.78)

3TR oo Teigl sifiehHe i aTfye | forn

ST dt A gfoweras stfaferan gt ey seteemeiet

B S=I oh TR BEgeM IaUd Hfqentya gl

ITEEEY, S i FANA i STFT AN h

el T it ALCL, w1 Sufeafa o sAfferan wim ®
THRIFAREST (C,Cl,) W T ST Tehell T

Cl
Cl Cl

frsfet AICL,
+6CL,——2> + 6HCI
CI Cl

Cl

(C.CL)

9.79)
S ETRT ( TS RET ) Ufdeemos st foranfate
grifire dedt sk SHR WS, (S =gfdeernd
E = goiaeeiel ) sifaferamd frfafed s g were
Gk
(F) TOERITEIRT & Ird
(@) HEYARA &1 T
(1) AT HEEAEA | e 1 faardy
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() THERFEET E* il SAMM— =1 o FaRHH,
Ufesher den Wfed | fefa AlCl, ST o o B,
STGFAVIRT AfTRHE o T WY TR L Cl°,
R®, RC°O (UHifersm 3ma) < 2

+
AlCl, —> CI +

FARITTH

SIEE
+

CH,’Cl + AICl, —> CH, + [AICL,]”

clCl + [AICL,]

+ _
CHs—ﬁ—Cl + AlCL,—> CHS—(IJI + [AICL]

eI oF Y H GoHfe o § ARfeh
3TRA 1 Wi oh TIHIARUT T SAdRETEl ATgel o8

SRkl (1%02) TH YFR o9 B

H

W\ \/\ |+ 3
HO,SO~ H + H—0—NO,==H—0—NO, + HSO;

+I 9
H—QW\—NOZ = H0 + NO,
-~ i 5'\

Efeh 3T

g U=k 924 © Toh AEeiiEm e i St i
Hfeha § ToewIeh ST, o i wifd qen AEfew
A, N 1 Hifd w1 I B Ad: TS RO
-8 G R
(@) HEeAE (TNET 1@ ) T ST
SRR oF STEhHY ¥ ¢ HehY AT TIHAIIH T
a1 ©, TS Wk e sp® Wehila Steeen | e 2l

sp’ i@

H EI'TIEYT'[
@ /\'E(D <:<LE
1 > ®
H

farm Hepet (QEAIFEM )

R IE I CRIE

THIfem s frefafad YR @ 1Ak g w@nfad
T Sl -

s

—_ [ E
H

o gpa o1 WHIEH 3 o sp? Fehid

T T T ST 1 TR0 %% S S,
fSrer R0 I7 Wifew o1 @ <At )
(1) Wiei o faeia— e o1 i qA: Tt
W%WGWSpSWﬁHWWMCQ
(BeS, Ufewhor 9o Tfaeq o Hed H) a7erEn
HSO; (52 & Hed H) o AU gRI FIeH
1 faedioe s 2

[A1C14]
+ HCI + AICl,
g N\ ) E
[HSO,]
@s =4 ()
H

Yool IRl S—3=e 19 e g/ W ohel S
1 3ufEfd o S BEgISHIEH A eRgS- g/l
AR ot 2

Ni

+ SH, —— >
) ~— ()
RSIEEGIRE |

(9.80)
TS YhTer Y Sufefa d i aelk ST i
ITd R TN TR SR eRES C H,C,

T4 2, o e o wed 2
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Cl
uv Cl Cl
@ +3C, ———>
500K ¢ cl
Cl
TR FATFARIZS

(9.81)

FEA— I Rl g HI SARfd § TH W
ool o o WY CO, TH H,0 ol 2

CeHy +§o2 — 6CO, +3H,0

(9.82)
fordl TESIFEA &I GMET <T@ AfafsRar i
frefafea wamafte afafes g s fen
ST B—
y

CH, + (x+ %)02—>xC02+ - H,0

o (9.83)

9.5.6 Uehed Ufawermrfua <= o
foraraes wqg &1 ey
R

IS Tohdl Wfaweiyq  dwsfid a1 GA: Gfaeemad s
St e defaa fgufazenfud 3ok w9= A o
& o €| F8T q YR o SRR 2@ U - (i)
affel we T SeUreE A (i) Hel S| Fg off <@
T 2 fF 9% IaER tedt ¥ Sufed wfawerdt &t
Yepfd W fARk #xar €, 7 for o1 oot Ugg ) yehfd
W 39 it @ v gwE Fed 2
el &1 fafa= fRemee gefd &1 &wRu e afia
fepan T 2

anet we IRt vt wug - 9 9UE S o A 9
1 sifell e T feofy W fAfde w €, 3%t qen
1 vl wgE Fed 1 SRS B Wi
e o FdencrsR gue # ARA A 71 WHA
ﬁmﬁf@awﬁwwﬁw%—

:OH +0O—H

- @)H(‘CPH

I
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g+O-H  OH
)
© <«

v \Y

Wﬁﬂﬁﬂﬁﬁ@%ﬁo—@p—ﬁ%ﬁ
TR SR S Afush 21 3T g sl fefadt w
iR BRI FEY e T A & 98 ® TR -OH
T &1 -1 3@ ot & e 7, g =i gom
F 0- TH p- Fufd WM B o™ s =2, fhg
AR °F HRUN 37 Fetfaell W AT S I
9gd Y M IFA: -OH T8 o4 g ol
TARITEAE! o SAGHHUT o foIT |iehd ot < B1 o
4 Hichash™l WYE o SIE- NH,. -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H._, ¥

R eolse o eaiioq FEfy faafmaest €, Wy
I -1 IS o HROT A SASie goid W SR T
A H A ¢, Fo g wiaeere e @ S )
BeAlleh TR & &RU o Ud p- feafd W soiaeq
el me Tefa 9 aifes 21 2@ 3 Wt o- W pfdeht
TR T

FARTS=IT el AET Gom o < 8 €

:Cl: +Cl

O

I

ch :Cl:
-0

I\ \%
e Fridoft TR 4 W, S A A W A A
feafa w fffe % €, 3% Rer Tt wug @ €
F® A Lt 998 & IR -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO,H 37f% 1 3=,
TR T SR O &1 g TE FaeA-1 FE ok
HRO) A= oo WA S % HY <l 2l
gEreSi FrEfeiead STeAIeH 1 ST Fehl B—
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e § w1 ge1d T A Seided e

T W1 €, S YA FIRIa ol Shisd sl 81 3a:

R IE I CRIE

= Tel ! fferaenrt agg Fed ¢ e feufa =Y
O H 0-Td p- Tefd W Seis™ o %7 el 2l
RO : Selaeiee! qoricds &4 | Scaeqa feafa
(1) W 3RO Hdl & T iaeema Her feurfq
W 2T B

9.6 Thu¥STA IUT T faeTeREr

ST T TgIohsh I BRgeheH, NH 1 | 3Afuek
S & Jor e, fawek den bR Wi (ShateH)
o1 <A #| AgCehshid BEShleH, sl T
S—deTeh, hic qe U o o1qul <@ 9 o
g, S wre R ¥ Ew #) fafee Se wEEte
sAfaferareti R SLTAT, I fd: T B HE S
F Bl TP HEHl eEgeE e Ky T E-

Reoo
1,2- =g R DIGEAGRIE] 1, 2-g=sqrgd
5 os 0
9
9,10-SEHIIA- 1,2- S~ugria 1,2,5,6-SEa=UYHH
R

ETSSIehTsI choel shie A2 BIESISH o AT Bid &1 BEgiehla q&d: shicd qe Ugifera™ § Wi 8id €, Sl Sl
%ﬁg@r@a%lﬁaw (Petrochemicals) 3 Tl AT IR o FTHI0 o6 foT e aRfyes aeed
&1 o] $oF g T STeAl o WH@ Sl did %o deifer™ T, TS, (Liquified petroleum gas) @i
Tifed Wehfaeh 19 H.GA.ST (Compressed natural gas) €, St Ueiferam @ W fohy STd 81 HT=E1 o S16R W
TTESIHEA 1 fagm J@em Haw (Tooh) , STEAE (TeshiA qe Teahesd) , wehia (Uferasfaass) qen wrifeen

ot o efiepa foha e B

UeehHl i 9@ AFIfRATT, er-ToTeh WITEaTO, S8, STRATeRTuT qof UUHETeRTuT 2| Toshie dell Toehied
Teherd Afafhad HER #id €, S qera: gelaRieEl AT rfuferatd Bt €1 WHfesn g sgw
B T 1 SorR T AT SRS TR R F) 3 S i TR ¥ g e weE

FW B
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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 gEGSH AT
o1 sifushan T o FHRO Ak T T FIEH-REA TGy o =R SR giqsfed SuiH o RO TewhiA
it (fae-2i@ ) AeTager TS S 2l

ST G AES Al Qe Y= o 21 sl o Wit €F 1 700, ghe §N
TAMRd (4n + 2)n SR FEm R a1 swsieerd @ 92 UHel sten giaeenfua w1 wehfa g
TIFRITETR] UIeeTaT B ST 1 Hichadl Tal fIsshad hl a2 Yol shid aTel ¥e i &fd (Orientation)
1 g sl B1 FE Tgehsh A BEgihEA (Polynuclear hydrocarbon) # S 3mqd o et
Tl 21 A FELSH Yepfa w9l B

9.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

A

A & FARRT % SNH TOF 9 adt 27 379 39 ohd Hee|

frefafaa Aifes o [UPAC =M fafau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,
(M \/\/ (=) @—CHZ—CH2—0H=CH2

CH,

CH,(CH,), CH(CH,),CH,
) OH () |
CH, —~CH(CH,),

() CH,-CH=CH-CH,-CH=CH-CH-CH,-CH=CH,
|
C2H5
et difreri, fome fgameier don fremsiy 1 G <ot 7 7, & quft gonfaa feerfa
qHEFE! o - @ [UPAC AM ST

(%) C,H, (T fgermsir) (@) CH, (= frere)
foreAferfaa TRl o SASiHT-STaee o IvE a9 ol Scael o A et
(i) =2 (ii) 3, 4-TEafrd-ge-3-39

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

T Teshd 'A’ o ST 3198 9 U=A-3-371 a1 UeHta o1 fHsor ure e 21 A
&1 [UPAC ™ q& ST 1S

T Toohd A § 1 C-C, 3118 C-H T a7/ei® qe Tk C-C U 37 &1 A S
ST T T 1] feeerse, SR HeR FHE 44 7, 341 €1 A 1 ST LG H. A
fafau)

T Tosh A, Freen s eT9sea 9 Uioeier qe 9=4-3-311 U 21d &, sl Se i

T 7 7?
frfafea eRgieE- o g1 &1 TEEts ifufewa fafan—
@ oA (i) T=H

(iii) BT (iv) =g
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9.9

9.10

9.11
9.12

9.13

9.14

9.15
9.16

9.17

9.18

9.19

9.20

9.21
9.22

9.23
9.24
9.25

R IE I CRIE

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

=i | | fg-omee B ©, i off =7 srcafees wureh 8, #6?

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

T W A o e Gfes T 82 SR T st

0
0 @ @) @ i @
I I Frefafad § o9 oRafda se—
()  p-TESEHESA (i) RIECICSINCES k|
(iii) p-TERiEd (iv) THE® A

Ueehd H,C- CH,- C— (CH,),- CH,- CH(CH,), ¥ 1°,2° T 3° sl WAL
T IEAM HIMT T Tk hled § ETHd ol Segier WA w1 §&A f Fas
FALIh TR Ueeh i S@el & YA o1 I FHE Tl €2

Y9 W HBr & 9had 9 2- S\t a9l ¢, Seih Iiae RgERs &1 sureerd
o g sAfaferan 1-sHIas <t 21 franfaty e TRl § THel SR TR S

1, 2- SRS 0-SEel ) o STSIHT 3T9se & hoaey ffHd SRl &1 fafay)
Ig IROME S w1 shepol GO T g fohg YR e &2

Sl -2 T TS 1 ¥12d gU A oI o A H oo HI ik 59
RN T HRIT A5

ARTREIET Hiereem shic g 2

a1 Frefafad iRl s o oy qiEfid S?

(i) e (i) we (i) ¥

37 G TehiAl 1 WA fAfEy, S EES Sl i W 2-Hiee R d §
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