[ESEICE

HYDROCARBON

ELR

T T o TSI oh UvEq o7 :

THFRT F SR ANCH. T5fd oh

Weheh 13

gTEgIHTeT FHrt & gyE g &l

3TTUR BIESIhTaH! o1 A9 =T Fehtl;
Ueoh, TeshiH, Teshied ae THSH
BTESIHhTe oh GHEIA! i Jed HT
T e 3R] AT T Teh;
gIEgishe o faa ot fafi= fafemi
% 9R | W@

aifger wa THEtTR TUeH s
SR T Weeh, Teeh [, Teohle q
Wi eEeihEH! § favde H{ gopt;
A o fafe= g&aon (HihrHeHl)
o NG TR 3T 998 T Hehl;
BISSIhTeA 1 SIfHeRT T Hell o &
o &Y H g e A Sy
H e Fdl §eh;

sl fopanfafyr & smem ™
SR Ueeh Hi a2l TeehigHi o GehoM
SRS & T T STIAM B T
S T ECEET 1 g0, THER
o SelaITETEl Hiaeemo - stfafsmanst
1 foranfafer &1 =amen # geh;
Tohel Hfeerdt sstiererd TR feenfusi
o TSR UTe Y SR R Fohl;
qer

SRS q T & fawa o

g Hehl|

EIESIhTa e o T4 8, TSt 31 oheiel shra qefl BIESiSH o
2ifer 21 TR 2k Sfem o SEgeRTE w1 HEwqUl A B 3y
Terdrstt, WS enfs dfaed wiesi @ 9fifea g, S $eF oF ' H
ST | @Y S €| Terdrsit gfea eiferm T w1, S s
TEfa Wipfadk T %1 Giiw ®9 ?1 SN gEU dfid 9
TS (fad qrepfaes 1) Y=o 9 21 9 ot Se €, S Wit
9 o FRL0T U B €1 Uiy, S g-qdd o = arE S
%, o g9l STEa (fractional distillation) g ﬁ'@ﬁ Sieled qer
%ﬁfwwgﬁ% Wﬁ?,?ﬁﬁéﬁ ek 39 (destructive
distiliation) ¥ W it 81 Wiehfash 19 91 o pefl H G
A Tl W H wE S 2| Sl o uve W T gdifed
Wil T’ FEd 21 TAdiSh 1 ST el 6 % &9 § B |,
S G T YUV et T T HAET w1 F STAT W o R
w9 H fRal S €, AR SO w5 U Therdl §1 T St
1 $o o ®9 § Ui, SStel qefl WA 1 STewIehdl Bt 2
S g WS | Fo ol TEferd dred w9 9gu0T el €1 A
il o eESRTeA o 401 B4 ®, S ol o @i 2| eTgg e
1 ITAM Tifeii=, aiferdred, difeersdy s agarei o fmior o
ol STl 1 S=9 STU[HR At eIsgiehral w1 SuA U | faets
o ®9 § SR Lok e sffeE o fmior o yrfves ugred o w1 o
off feman T 21

379 g e Sfted o eEgiehTEe o Hewqul SYAN i ares!
TE TS T &1 3H Theh | EghleAl o IR | 3R 31fersh S
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13.1 SIteRIOT

TTESIhTe fafq=1 YehR o Id &1 ehle--ehle 3Trael
%1 Yepfd o STMER W 3= JEAd: d1 998l § afiepd
fpan T 3 (1) Ggw, (2) orEgw = (3)
THfes SRS TIW BESIHET | HaT-Hrad
AT FHT-BESSH Tkl @Y B4 ol afe fafg=
e TR ATH | Tohdl 6Y | TS faga Jaan
T €, @ 5% ‘Ueehd' hed €, SIHlieh 319 Teheh-12
¥ U o 71 TE0 3R A% Hrei WA S et
7 et o1 i X €, A 5% WiEdeiieeh ' el
ST B 1 STHI BIZSIhTel T shis—ehla agaTTae] S
fgemmeier, foemeer =1 <A Sufterd B €1 WHfew
TIESIhTe Hed Ml 1 T fagiv Jr g1 1
hTeH 1 AgHATSIhAl T ETEEISH i Uhdl HATSIohal
1 &AM | Wad gU (faga sJ@et a1 99 @) T+ d
ST o Hige a1 Hehd & Ueohl o Wil SHH o
fau smEdl o foau zufds den wEmEt & fag
TR i TRl T ST BH Y Hehd &1 Toehld,
TehTed 91 WA BEemEl & fau fm Aea
TAIT ST Hhd 2

13.2 WeehA

SIET U8l S S el €, Yook hie-hled Tehal
AR Hq forgd SEen arel BEgehEe g1 Hon
(CH,) 39 IRER 1 Jom 95 1 HH T 19 2, i
HIIS FT GH T ek & H TE S 1 SR 37
B o eh BESISH TRAIY] T e o gRI Wi
Y TAT TEGISH T i AR T SIS IR
HTa 1 TGHASTRAT I G F €, q1 ST
W BM? TRl C,H, WK B 98 BESIRE,
fSRhT STOE C,H, ¥, TF et 81 37d: 379 CH,
o Teh BIZGIS WA i ~CH, T g Hfceenfud
Fh C,H, % &9 H Wd HT Thdl ¢ |

39 YN BRGNS HI WA (CH,) W98 5N
Hicreentd shieh 3T 3= g ook o Fehd &1 39
R 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 sreell 3R o= sifyshdderl @ erfafewman e
FEI 9E: YRY ® T UUhEA (Parum=%H
Affinis=Tsramelie) gd &1 1 279 Teohd IRER =
TSI of (homologous series) o el ED
IR A F M o Tehd &1 AR 79 fafe=T TeohHl
o Al T ST Fd € A 7H 1 Bl © R TookhA
1 HHF g C H, , 8| 5@ n H HE ST 7
WW%ﬁWWW(homologoue)aﬂ
yfaffere ear ©1 S 3T A hT LT HT TR0
FI Gk &7 FASHA HIE AT T fasyor
fagid (VSEPR) & 18R (TH- 4 f@w) Held
T T FqEed Bt 7 (Faa 13.1) < sIg@Hdett™
2 forad &1 wRam) o H qen SR SEgeE T
FEEqoherh o W) Al W R ¥ 36 YR e
H-C %1 59 %10 109.5° Bl 2|

ferT 13.1 " (CH,) #1 TqvFera T

UeehHi o ool 399 | 98 Td 8, f51 C-C
q C-H Tsieli <kl isgal shl: 154 pm 3R 112 pm
B € (THFH-12 2RAW) | S e HEE F GF ©
f® C-C TN C-Ho (famn) smay =1 fmfor sred
TH] o Fehild sp® Al TEGISA AT & 1s oh
guiefia stfaeara 9 g 2

13.2.1 AMH Ugfd daT QuIEISAT

Tweh-12 | 319 fafer= shreifer A w1 St a6t
T Tgia H AR W eI B o | Yook W A
TG AU THEFSA h FS T IR gRI THA
S Gehdl B WIMR AW Hied | U T E1 ged
I TE= BYF, TSH a1 YT | oherdd Uk GLEAl
I Sl €, Selfeh S=d UeohHl | Teh § ek G=
ot g Wehdl ©1 C,H._ohl FT=l fored T =R el

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

H H H
I 1 3l

H—Cll— 2(:3 - Cll—H
HH_(|:_HH
H
2-HITHIIA (STEEIE)

(FagTh 261K)

CH, ® 9 fFd WhR W FEA q0 978
TIESISH WIS i Sig Tehd 82 3% diF YR W
afterd T Tehd ©, SIEl S M-V ¥ fe@mn @ 2l

av
o

I
E—O°°—E

i
(IjH
H

—
[\o]
al

111 H—

:—oim

T——0
T—0

U= (n- 9=A)
(Fa¥E 309 K)

H H H H
ool gl

vooonh- bty
H H-C-HH H

|
H
2-HfAeeA (STEdu=A)

(Fagh 301K)

=
H H-C-H H
do
v H-C - C — C-H
| | |
H H-C-H H
|
H

2, 2-eTERfueded (FrEe=A)
(FaYIH 282.5K)

375

AT 1 991 11 1 319] G 99 €, fohg Faeris
aen o e f= §) g YR T 101, IV a9
V & 319 g 9M €, g Faeris den o fa=
| WA 1 A 11 937 % WHEEd €, St S
101, IV 9911 V U=H o GaEEd &1 gk qoremt o it
TThT TEST H 3o’ o HRUN 7| 374: 3% “WTOMIeh
|HEgd’ (structural isomers) gl 39 T
AT 1 111 o Had hree A 1 @ €,
Stafer ST 11, IV @21 V § 9fEd s S@e 2l
3Td: TH GlEAIcHe FHade, St e GRETIeT i
SfEell § M@ &% HRU B €, H ‘Joen guEas’
(chain isomers)%ﬁ%l 3d: 9 <@ CH,
qe C_H , W %A T 71 T @ e B €

IETEIUT 13,1
UGS C,H,, aeft Ueehd o faf=1 sj@en-
THEFe 1 GE 91 SR . A 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
) CH, - ? - CH, - CH,

CH 2,2-STEHfeTeeA

FHEA WA ¥ TS TU T HIeH AT i
& o YR W HEA WAV $I s (1°),
fgdiares (2°), qeiah (3°) T wqeh (4°) shis TH
Fed &1 HrET WA (S 3 w9 TEl e,
SIH- W) | SFUel cheel Teh shis WA § (ST 8
SE- A | SH ‘W e’ wed € sifad fR
ATl CAIY] Eed WHfhHer eid 1 hree T, S &
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HTe TA] 9 Te @, 54 fgdtas’ #ed €1 gdiae
e F HIeA TS § qun = a1 = qss wreA
THIY] R 3T Shie WAS § §[S B &1 9
AW 1 W VH 1°2° 3° G 4° hie AT
B Y Fehd 87 A SY SeeeR Yookl o1 HTEAg

30T 13.2

e fagm

S WA, T S ThR o qHEEd 9 8 C H,
ufd, C_H, % T T C

T L, IV e V H o0 3@ € & -CH, 998
HTa wHIH —2 ¥ eT B Yook o shie TRATIA
a1 = ol o AifeR ® -CH,,-C,H,,~C H_ S’

6”714

H. o 75 GHEEd 999 2

107 722

C.H,, 3G a1t tfehel Iug o fafa= wmmeest 1 @ fafae qeon fafa= weE @ ) -oH
SIed | 9 Ueshisial oh 3189, 9L.OH. W Fasu)
Theh 12 H T8 © afad T T5fd o a1l &1 ¥R i gu gfaeenfud teeht o fefafed

ISR gRI THRTT hi STTLNON hi 319 Hell-HiTd THg Hehtl|

T

C H,  ¥9E & W=

| YeehiEiet

Ueehlglel ahl =Td

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

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

() 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=A-3-311dA
| |
OH
CH, CH, 3- HAfAeA-1-31Td
| |
(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- Hforeaeea-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 - SEHYHT- 1 -7

CH,
I
(viii) CH, - CH - CH- CH,

CH, OH
|

CH, - CH - CH - CH,

2018-19
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HESEICR]

TEl 1 ‘Ufehel Tgg’ el S €, ik 3= Uoohd
Y TEEISA WA o fowemod g1 e foham T dehan
| Ufeshel WY 1 9 99 C H, | (THS-12) T

s § T T H WE IUPAC T faam
eyl ], dl [UPAC T 9 HEl U=l $o HTaii-eh
FIfTeRT T AR foramn ot e & weweyt 2|

377

ST 13.3
foreifefa iR % sgde e, T fefan-
(i (CH,),CCH,C(CH,),

(i) (CH,),C(C,H,),

(iii) S-gelres (R -=afeemon

. T
b Y Wl T Yook o FeT RAA (i) 2.2 4, 4-2zEfreE=a
1 refan @ & faeT | aewEr ST S ) 5 Do
e Stem 99 el TR TR giqeerdt S[e1 gl '
2 e 3fd H erEgieH WHIS w1 AUV HE&I g (i) 3, 3-BE. i (D) -=qfeet-2, 2, 4,
e AT HI FATSIhdl i A fhar STl 4 e
WRUT 13,1: hIel{eh ATGRI AT TTHERTT
GTST @91 L.U.P.A.C. ] feuforat
Cﬁls CII—12 ~CH, =IATH AR qAT FUHIA o hH
(%) 'CH,~*CH - °CH, - *CH - °CH, — °CH, W e
(4- Tfora-2- AfeRH)
CH, ~CH,
(@) 8CH3—7CHZ—60H2—5C|H-4c|H- Scl ~2CH,-'CH, S
CH CH, CH,-CH, H e
CH, CH,
(3 3-TTEUfoe -5- STEH-4- AfoestaR)
CH(CH,), .
| Foferen & %H § gt
(m 1CHS—ZCHZ—SCH2—4CH—5C|H—GCH2—7CH2—SCHZ—9CH2—1°CH3 (secondary) = T WA
H,C-CH-CH, - CH, Sl € STEHfe H1 U WK
(5-Tet-feat-4 - STareran ) AT 2
(¥) 'CH,~*CH,-*CH,~*CH,~*CH-SCH,~"CH,-*CH,~°CH, T fgretl < fcrenfuE
| EEMER|
b
CHs—z?—CHs
’CH,
5-(2 2-STERfUeIfTa) =4
(¥) 'CH,-2CH,-°CH -*CH,-°CH ~°CH,~"CH, FUHTEA o WAl A |
! |
CH,-CH, CH,
3-Tford-5- A=
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IR -3 -TUA-2, 2-SEHUAT=A I FCE
o1 frfafed T & gR T fRar ST HeRdr 2-
() " A WA T O TR
C-C-C-C-C
(i) HTe TRATOLST i 3R ifu—
CI_CZ_CS_C4_CS
(iii) FEF-3 W TH WHA-THE q&1 FHEA-2 R
Afoe-ae wifeu—
CH,
I
Cl—2|C:—S? _4C _
CH, C,H,
(iv) T% e AT hi GASERA Hi BEGSH
T[S ST STETIR T | G Hife|
CH,

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

5

C

CoHy

TH YR W FEl A W IE" S| 21 AR e

e fagm

IR 13.5
fre=fafaa Aifenl %1 geEa fafey) e T
W YIS i T2 T RN, T fefau)
() 2-Tfrera=A

(i) 5-uferer-3-wforeees

W 3 4 5 6
(i) CH,-CH-CH, -CH, - CH,
|
12C2H5

7 AifiTeh o <efam @ Ui e i | B B:
e I BT B 37d: F&l AW 3-HfoeReT 2

(i) 7 6 B 4 3 2 1
1 2 S 4 5 6 7
CH,- CH, - CH-CH, - CH- CH, - CH,
| !
CH, C,H,

=9 it § fhT 39 BR U YRY 31, ST 9
o ¥ &1 ®A Fw el o/@: §E M
3-Ufore- 5-HAfeR™H 2

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

f&u U AW i W W T wHg g €, @
Frfafeaa gl 1 g Fifse—

ISTEAUT 13.4

frefafad difTrl o TS 9o fafe-

i) 3,4,4,5-TEeReA

(i) 2,5-SEHfHeRFA

'

1 2 A3 ?fs 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—
eTREESH 19 ged fauife Sare (S9- wifem,
Yoifean qen feper) 1 sufefa o TewH & @Y
TN Y Uoeh ST B1 39 Fieha shi STggIeieRtor
(Hydrogenation) &&d HEE! CIGLEEASE T\
AT FeE T AN Bl € 3 e SH-BEg ST
e ] Hiha Tl 81 wifeA g Yeifesm, W
o 9 W & AT 1 IARG H 2§, W Froher
IAE o fau sTufarss €9 9 I=9 A9 q91 @ hi
SATITIhal Bl B

CH,=CH, +H, 22N _,cH, -CH, (13.1)

T ROL
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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 |-

() Ufeher omeel (TRIsEl o staan) i feh
TN T BRSFANES 3T GRI 31T i |
Ueohd W Bd 2|

CH, -Cl+H,— 2% ,CH, + Zn*

FARH LA Ao

(13.4)
C,H,—-Cl+H,— 2% ¢, H, +Zn?*
FARTLA A

(13.5)

CH,CH,CH, Cl+H,—“~%,CH,CH,CH, +Zn*
FARITIA Bk
(13.6)
(i) Tk 3o foerd (7 9@ qgw) ° Uoka
2SI Wifeaw o1 o WY AfukEa g
=R Ueohd U B 1 59 ATAfehRan i et
Irfaferar (wurtz reaction) Fed %I Iqg 9H
e LAY G el I=aa Ueohd aAM ok
AT wger 1 St 2

CH,Br+2Na+BrCH, = “*,CH, ~CH, +2NaBr
ElEIERE] o

(13.7)

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

B, AR & SAGHH Ufohel 2oES o 872
3. ShE eI T/l A—
() hrEfafcier Tl o Hifedd a9 i TSl
A (HETH TESEHEE Td shichdd SadEs
o fHLOT) o WY TRA HH W HeiEfere 3T

379

T Th HH e TE] aTed Ueohd Wi Bid
FHTaferdcrh 3Tl H hlsH SEHTHIES o 36
faciioa =1 TaerTal feRaetierTaT (decarbo-
rytation)%ﬁ%l

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

ISTEI0T 13,6
g o fat=m & fou feq o1 & difesm

AT i ATEYIh BT Affshan w1 THEfTR
TR ot fafem)

BA

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

(if) e A ToRr-srwesig fafa st faafas
el o Gifeam srere WferEy w9 % et
foeras 1 fagq-eTa¥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= et 8-

O
Il

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

(@) THE W-

O O
[l Il

2CH,-C-0—252CH, -C-0:——2CH,+20,T
THe oA UHie g Yo Hide g A
() H,C+CH,——H,C-CH, T
(9)  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 ToTert
Teohd TUET | C-C e C-H 3TaY o Fggarsten 1ol
T T T TTegre TXATYST i foR[q Fomedehar |
Ed FHH TR o HRUT T Aft Teehe 1Y g
&1 7eh WeA ool aretared §d I S § | geel sl
% N Teord 907 o YoM W) WeH C, § C, &
T, C, ¥ C,, T T3 q°1 C,, A ITY 3Aferh Frad
I ook 298K W 3 B4 21 ¥ VA qer e
Bl &1 STl § Uooh 1 fefetaral o felq o9 o Hied
2 WA, BEerhTe 1 el 2, Foreeh ST s
aredl § $¥F o ®9 | fohar S 1 Uil qe ek
=1 g 1 ST wUSi @ W9 % us g2,
STh1 Tl oo 3 anf o ferg feman s 21

Y Y101 o YR W UH Ug1el i Yhfd o aR
T o9 1 e €2 o1 TEl § Afg o hed €
e (S=9 Yookl =1 fagmn) eydia @ om: 78 Sia
farielt wepfa =1 2N @t faemeenl § wsiel w1 faerean
& Feo ¥ wHa: 98 <@ T @ R yea ua,
et foeTrehl Stafeh STyeta qa1el s1yea faamenl o
oot e €, stufq “gHm gue 1 Sie @)

faf\r= Teerl o FeAle 9ol 13.1 (%) ¥ Ky
Ty €, fored =e T @ R enfoerss gormm o gfg o
- WY I FleR o off e gfg g 21 Tw
T q21 W R € T onfuaeh ST ereran 37o)
IS &R d@d oh WU-WY STH  Sdufvesh
FreteTed 9 934 2l

U=F o dF 9HeEd Ueohdl (U=H, 2-HAfYe
FRA q 2, 2- TEUFICTIINT) o TR i @
Y I8 U1 ol § o 9= H e e wAmpe i
Teh A ST H1 Se FELHIR (309, 1K) §, e
2.2~ SEAHUA 282.5K W Sewil €1 wiad Saesti
F F&A o Fg °h WIG-TY U] FHI AHA AT
el & Wt 2, f9e et r supet | %u st
Toeh Tl A ol AU el B © | THfeTY 3ok
ECEE Co
TETE R T
S T ST S TRl B 3T, &TReh, SRR
(ATRITRTT HHR) T TR (3T HHE)
weref & Wid Qeohd wmE: ffeea e €1 fagm
uRfeerfel o Ueok 5 eifufemansti i waf¥a sear g

WA foae

1, gfaeemus rfaferame

Teoh o T A1 31U TTZSISH IRHIY] BailsH, E2rei
A HeHIThR A gRI iaeentud & W §) S=
TR (573-773 K) A gd o fouia g =
QT fafeRton w1 Suftefd § SeliSHIeRr Bl 2
FHH VIR ATel Leoh A3 0 TN FehIHIhI0T &l
Tiid B1 A rfafsmranet, fSw UeohHi o eggiei W
yfereentid & S €, 1 wfeeemas sfferang sed €
IEUREEY B 1 FAAR A famn e g

ESIeRTuT T BerS

CH, +Cl,—*5CH,CI+HClI
FARHLA

CH,CI+Cl,—*»CH, Cl, + HCI

STEFARTS

CH,Cl, +Cl,—25CHCI, + HCI

TEFARMYA

CHCI, +Cl,—225CCl, + HCl
AR

CH, -CH, +Cl,—2¥>CH,—-CH,CI + HCI (13.14)
FARTTEA

Teohel bl galleM oh |1y Affshan &1 Tifq &1
%9 F,>>>Cl>>Br,>I, ¥ el o BRgeH &
o &1 R 3°>2°>1° Bl HAGHIRT FEe @
AT Bl € Steifer SR agd iy e 2|
g Th ShA AR 71 7 sifuferan sifadiere
(S/ HIO, o1 HNO, )% Jufeerfd # it 21
CH, +L, f CH,I+HI (13.15)

HIO, +5HI— 3I,+3H,0 (13.16)
ISR Yo Heish et femanfafy gry s o
TG— YRYA (initiation), SEXOT (propagation) dn
HHMYA (termination) o R 99— Bl %\“I
Terarfaf
(i) URYA- ¥g ifafran oy qen gehmet i Juferfd
T I % HHATEA (homolysis) k|
YR Bl B1 Cl-Cl 3768, C-C a1 C-H 3Te
&1 g H I § S T AW W T2 W L

(13.10)

(13.11)

(13.12)

(13.13)
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Cl-Clm%— Cl + Cl
FAR Herd- ek
(ii) HORUT- FARN Ho-THorh, HYF 3T0] W TR0
Feh C-H 3TEY &1 st HC1 99 gU Hiva
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 T TF 3T FA qo-TeTeh o &,
S AR 3T0] o HHIYH o SR g

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

AfYd qen FARA Jo-oish, S ST 9]
HAY: (F) q1 (@) W W B §, YA: oHareed
BT el TR o1 RS L 21§ 98 ()
TS (@) Y € g SR 3 © fRq o wE TR
e 9 § U <1 8 frfafad € S stfren Seergs
IRl o o 1 gEEe )

CH,CI + C1 - CH,Cl + HCI

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

381

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

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

(@) H,C + CH, — H,C—CH,

(M H,C + Cl - H,C—Cl
Z@fd 71 (T) § CH,-Cl T% IR oa1 €, fohg
TH B9 H o geiehi 1 el 8 Sl 2
A9 o FAHIRLOT o IRA T %1 SR
(byproduct) % ®9 § I99 °F hRUT hl ST
foranfafy gR1 wwen S Hehar 2
2. @A
ook a1 qeN SEsiadsH i Iufeafd § | &:
W quid: fdIFd R HIE SEAFIRS X A
T € den Wy & e A o e 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)

HRUM 13.1 (h ) Ucohl o Fagishl UG ekl B Uiad

TTfUaeh Bl U AR FASIR etk
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, cal 58 272.4 134.6
CH,, 2. Hfrergre 58 261.0 114.7
CH,, T 72 309.1 143.3
CH,, 2. oo 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,, BIRE| 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,, ..+ ( 2 0,——nCO, +(n+1)H,O

(13.19)

aifaess O § oA e oF RO Ueekdl i
o9 % w9 H HM H od &

TEohHl a1 ST oY, A STeatfeRdTs gRI 3Tquf
T8 ¥ HEA Fesel (Black) ST 2, TSeR1 ST
Tl , YZU1 ST oh Sicl avieh (pigments) T8 T
(filler) o &9 ¥ Bl 2|

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

3= T[@, SRS q1 a1 o 9dd Yae o e
IUYH I T IUREATT | Teohdl il TRH & W
FT GHR o AR IR o7d 2

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

(13.20)

(13.21)

ii) CH,+0,—22% sHCHO+H,0

. (13.22)

iii) 2CH,CH, +30,— S8 0%M? 90 COOH+2H,0

TR e
(13.23)
(iv) WTEROT: Toohei o1 Stfadisheor &l grar, fog
FlrT BTG (H) TRHTY =l Yook diefererm
TS § Sfediehd Bieh T Uehlgiel <d &

KMnO,
SRR ?

(CH,),CH
2-Tforerdd

(CH,),COH

2-HfeTare=-2 -3t
(13.24)
4, GHTGISTRIOT AT THIGIST

n— Ueehd &l Tisial UgHifom RIS qe eRgeH
FANIZS T o1 Ul o T & T A Sk IMiEd
P ATl Yookl W THSEehd 81 S &1 J& IR
e fEu Y ® qen T 3TeY ST o S T HrE
off gt &, Fr 319 9= Hehd 21 3169 3R] 1 9vi
G et stfafwaet o e e s )

e fagm

CH, (CH,),CH, fsfet AlCl, /HCI

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

CH, CH,
2-AfUeTa=A 3-AfYe=A  (13.25)
5. QUHSTRIOT a1 ke

T: A B: W Al BT THY] A n— Teoh TG
aefia oHfesm, Aifersem qon hifay o sifamge
i Juferfd ® 773K @ 10 § 20 IFASHE 6 |
TRH & ¥ fORTEESTIgd Bl die a1 3Heh Heldra
S § Tehiehd B S &1 39 SAAfeH ol QUHSIRTT
(Aromatization) 1 Tﬁ‘ﬂ?ﬂ (Reforming) Ted %I

CH
. Cr,O, or V,0O,
CH, CHy or Mo,O,
| | e ), <«—>
CH, CH, 773K
CH, 10-20 atm
(13.26)
A, Af k1 Ao Fea— 21 e o TR
o fau e wF @ Teend g

6. WTd ok | srfafeRam

T 919 o 1 Tehel Sk &1 Sufeerfd § 1273K
T TRY FHH T HEA TAISATFIES AT SRS It
21 78 faf¥ SEelzgit o siEifieh Saae § 319
STt B

CH,+H,0 -, CO+3H, (13.27)

7. AI-3TTIET
I=AR Ueohd 399 9 W TH ] W R deahi
o Weh Al § STTsfed 8 W &1 SO o Sy 9 Bl
fage a1 o1 UHt aTaeeAr ifvfshan ot ara-sTaeeA
(pyrolysis) a1 91 (cracking) &e&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 W W W A oW e
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G T | o o gl o1 STET Bl €1 SSEReEy
Sreeh (S TR del w1 e €) &l 973K W
wifeTa, Yeifeaq steen foher 1 Sufefa o mH
FHE T TR adl U= 1 T 9 e B

C,Hys 22K 5 C H,,+C.H,,+ 37 3%

26 "Pt/Pd/Ni
SrSehd TR U=

(13.29)

13.2.4 &Y

Ul H HTei-h1e TG (o) STTeE Bl &1 HieH-h1eH
(C—C) 3T oh SIAANTRE AT o6 ar IR faw
aTftereh hefeh o Seiaeia w1 foraRor Gafid gl 21 59
T C-C Tehel e o =R 3R Gkt §O0 el B
39 YU o &R fHfan § stupst o fafy= fafada
fgam a1 €1 woa: fafe= omeEe wh-g@m o

Rafda & Wehd €1 UW e i fifan sgewerd

(S C-C ol A6 o FOiH o HROT ThH-go |
ufafad g Sl €) §&9u, §R Uit |HreTd 91
Wﬁ (Rotamers) HgaTdt 21 31d: C-C Tehel 3AEY
o S[UT o hRUT Yook § SEEA &EYU H9d B T
IE M B foh C-C Tohdl T&Y &1 YUH Jod: T
&l Bl B1 T qfqertor o= f5ha o ROT Bl €
7€ 19 20 kJmol™! T Sl gRI siferd &1 et
ST AR o HeT 39 &f0 91 R ARl faehfa
(torsional strain) THed %I

TAT oF G®UUT : T 0] § FHe-hla Thal
el Bl €, TSTem edeh hrale TRATI] W A e1gg e
WA 2 @d &1 WH & Sia U few wied &
TR IS TH Th HET Sl 2R T@HL T e
TR I C—C 3781 TR FUM HYC, T Teh Hied T
o BTEGSH SO e WA o SEgieH oh ggd o
e fafadia sgeeen w=fia w3t €1 3% weuvia
HUETE (EW®UUT) Fed 21 o: U % e
H&IU Bd €1 ereliieh 378 9§ HE0 = B 2
T &9 | I FEd o g ] TH-SH oh
ek g 81 W €1 SU T (Eclipsed) 9 F8d T
T ®Y H, TESSH WH] I HEF oF BRESH
e ¥ eifushdd T W g §1 3% @i
(staggered) &1 ed B | SToh STl i 9t Wezerdl
H&qu] faumdelid (skew) HEIU FHEA &1 T8 €A

383

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

1. wigd waw

TH YUl | S70] i Tfvaen 318 i feen § <@ s
21 FHS W C-C 6y 1 fo@m & fog <
o1 o1 AR T gE T el Y@ @i S 213
1 S oA S Sl B A AT Fe I A=
3R qAT IS STet ShTeH ohl W I8 3R H YIHTT hid
&1 Y e @ Hord 9 gregier qCATTST i i
TETt Eiwe fa@mn S 21 3 W TH-g ¥ 120°
1 U1 ST b1 Bidl &1 WA o U e Hiaid
Grerd we fos 13.2 o <9y Ty B

P

(i) 'H'I?Iﬁ_dg%'q

(1) "JR?[H?Q"T

faT 13.2 T % 9™ g8v

2. =i wa

TH Y0 H 3{0] i GEH © 3@ S €| A o e
TSt ST i T fag gRT feamn S @ SR sH 92
T BTEgS TEETILSTl i 120° 10 T Ei= o

U R0 A
TRIET vl A1 fgae i

H

(i) w=a

(i) wrafa
fer 13.3 €l o A7 g8y
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et & ol R foagar w=if| s @1 9w
(#t@ | ) 9T e H TH g9 R <eld § ael
Y AEfYd TIEgeA THST Hl g9 hi IRy |
TRER 120° % IV W @ 71 Bt W@stl 9 98 g
fe@mn St €1 TeF o =gHA gemon fe 133 H faam
T El

HEUUT AT JMUTeR Tl S91 98t s S
< €, TS o WARd &9 H Hla--gEgeH ey o
TR A9 Th-gR ¥ efushad g W B ?1 o:
99 A URRSU g IAdH el adl 9
Afereram Tenfae e 21 SE TR, ST HidRkd i 7
®Y ¥ UREfdd ® €, q9 HE-8EgeH A o
TFE Y TH-TW % A (e B € R 3T
TR Al o HeA Yiqhul §i¢ Sl €1 39 98 §Y
YfaeRtT 9 %l X T o [T 310 | F 3iferen el
fafed et 21 safere sueht Tt 4 &1 S &1 S
g Al W gHT §, TAHHA Y o HeF ikt
=i foran, S SEvT o TNt W wIfed e B,
# Wet Tasmfa #ed 81 W fawfa w1 afom
C-C Thal T o Tui 1o R Fel Hr 21 59
107 1 Tgaer shIoT a1 WS whioT o wed 1 TEH
o gt G&9U § TS v Widkd €9 H <L<H a0
T &Y H ifushdy il ¥1 o1d: Hidia 9890, T&
HeIY i qorl | eiferer el g @1 uRoma: e
HAfermar Tiafd FEI0 | Ted & 316l 80 HE Thd §
o I g1 tferma T&au 21 ord: =g frshd faepren
s ® fF wee § c-c (aTed) w1 e guid:
qord &l 21 < WH ®U b W Sell SR
12.5 kJ mol™ B, Sl 9gd %4 2| WHEE q9 W
Aqutvaen Hﬂ?j’ﬁ (Collisions)? s Eﬁ‘l S i
A den At Feft eIt ®, S 12.5 kJ mol '
Fell-SFeliY hl UR HE W Gerd Bl Bl ord: A |
FHTe-HhTe Tehel STE 1 oI e+ JrAifith & oh
fau @ ged B USH % HEUU Rl Yk qe
foaaifsa e Hua e 2

13.3 WeahiA

Tosh A fgeTeeged STEqW BRgihlar id 21 TehHi
T G G BT AMET? SR TehA | I hred
THIET o HeA ek fgemrey Suferd B, dl S Yook

e fagm

H T TR TN HH B AMeUl TH YhR TehHl
1 HH G C_H, B =feT| TeehiHl oh JoH Heed
Tferefl e wefH (C,H,) 1 Al wAlA |
FH W T FA AW T Tl A TewEl H

INAEA (i difes a9 aret) ot Fed T

13.3.1 Tgemaer =t =T
TewHl | C = C fgerey €, f5ad w yoa fad (o)
e (sS4 Tt T 397 kJmol ! ®) B €, S
T HEA THET F sp? Ghid Hehl oh IHE
Ao | a1 1 TEH < HrET WAS S+ 2p
SRR FHehi oF GUISash AT HH W Th
T WE (n) &, (dY TR 284 kJ mol! ®)
EECIRS

C-C T&dl €Y a1 (1.54 pm) 1 o1 o
C = C fgemeer dam (1.34 pm) =i <t 21 39 o
o st fren @ o6 W () oTeY < p ekl o+
gt AfqeATT & HROT g el €1 31d: U (n) ST
I ek HI gelel st Taviel Sl ol
W el Sl 81 37d: TeehlHl T 3 Aqehtish] fema
AifiTeRi, S SR 1 WIS | B, 1 SHHOT @
Y Bl Sl 1 U 3Tehtishi ohi SeleiTENaT 1T eRteh
FEd €| o 1 ITEY HI SURUfd Teehi Y[
Ueoh ! Qo o STEER sFrl €1 31d: Ueshd
TARITETE Afuehtnl oh WU HIH BT Thdl
- AT A 81 C-C fgermay 1 wmed
(s Tedt, 681 kJ mol™!) TSH o ehia-ehla
Tehel ST (3Tse W, 348 kJ mol!) &1 qei
o erfeer B €1 Wl 3] 1 e @ fem-
G 13.4 91 13.5 § S T R

H o

Wy sp-s of g
Vo > P
1< ) >y

sp’—sp’(c)

@ &

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

13.3.2 TH-Ugld

TohHl o SR AT H. T usfa & fou fgemey
I efad hTeA TR i @ ¥, i er (A’
o T W ST ‘S’ (ene) ST TEN fRA S )
TR W@ fF Tew 4 BT YO WEH T CH,

(%) (=)

Hy 121.7° H
o /
116.6°F C C

H i N

134 pm 110 pm
(m

ferT 13.5 T 71 F&1F IRG (F) 1 &Y 9777 (&) T—
Y T 77 a7 () SNTY B qUT Y ATS

(C,H, ¥ n®H 1 5N dfaeenfad & W), 59 wew
hed 81 SEh] S 3TeT Bl 1 Sl Yl Wi fehan
T, TekA AU % Yed MR W™ CH,
TIE s (AW M) a1 T (SRR H. M)
FEd E| T TeahH 9e&dl o SRR T et

fem g &
HEAT IUPAC 9
CH, - CH = CH, EILi
CH,-CH,-CH=CH, ®-1-%
CH,-CH=CH-CH, &Z-2-%
CH,=CH-CH=CH, #42-1,3 -2
CH, = C - CH, 2-HiEdg-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-H"foaege-1-84

|
CH,

385

ISR 13,7
frefafad iR & g du . am fafae-

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

VAV AV 4
(i) CH, = C (CH,CH,CH,),
(iv) CH,CH,CH,CH,  CH,CH,
CH,- CHCH = C - CH, - CHCH,
|
CH,
&
@ 2, S-SEUfIRH-3, 6-SE
() 1,3,5,7 - AFRRA
(ili) 2-n-HifaeTd=-1- 59
(iv) 4-TfIE-2 6-SRufIa-S%-4-31
IR 13.8 S| < T A (i-iv) H farmn
(o) @A UE (m) TEe T @& HT YR
Al
&
() o 9% :
(ii) o 94 :
(iii) o 94 :
(iv) o 99 :

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

— = Ao

13.3.3 HHAIAT

ToohHl g1 HLaATcHeh Te SATHAIE THIeadl 9Ei3Td

EARSIGIA

WO THIETIE- TeohAl i #ifd Tefid (C,H,)

q WdH (C,H) ¥ Shad Tk & G F 2, fRg

T ¥ 3= TewHl § 9= AT gt 2
C,H, SAUES aTedl Teehid 1 o JehR 9 for@

Hohd 2B

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

M. 2-"feae-1-39

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

IETETTT 13.9

C,H,, & ®Td TehiAl o fafq=1 Se=AcTs
e o SE-9F @ SR H. M
fefem|

T
(%) CH, = CH - CH, - CH, - CH,
Y- 1-34
(@) CH, - CH=CH - CH, - CH,
Y231
(M CH,-C=CH - CH,
|
CH,
2-TAfUeee-2-39
(%) CH,-CH-CH =CH,
|
CH,
3-Hfeege-1-39
() CH, = C - CH, - CH,
|
CH,
2-AfUeeIe-1-34

Tfadte aHTaEedr : fgerafia e st i
Tl g2 3 FASRAST I T V] A TR ST
T Y | SR Yk hieH W S & WA 91 T
fm-fo= € @ 38 YXC=CXY 51 W&+ &) uE
Toet i fask | 39 R TR fRa 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) Tgeefea shie wATOEt o U B SR feed
B &1 G @ | g X Stere ST Y fgemee s
F1 3Ed WE A fgeTafyd wed W] o fawda
e feep o 9] = wel &1 fa= R <6
FRol foam i g 21 era: 3 Frfaw wwreEEt
(stereoisomer)%l sﬂﬁwwﬁqﬁfaﬁrﬁ?ﬁ%m
faaaife e WAME =1 TRl 1 YU 8 FeRdl g,
g C=C fgame® ® qaa yolA 7 g a7 gfqafua
B €1 59 A4 hi UM oh Ty 3 W wredle &
THe AT 3R T Ficl 1 TeFd § 3% Gl FL
STl T FIEAE Hl T U ThHSH T FHISae
1 ST YA 1 FATH hITST| 1 aEqd H 7T IR
FEAE w1 P W wwE §2 T, wibE
yfqsifera ®1 era: qAope steren GnEl o fgerefd
HTa WA o TeA gidafed S oF HRor AT
g fu= sonfafeal oef¥m @t o ®1 39 YeR o
Tafow wure"a, SEH S T9H 0] 91 99 TH &
R feord ef, 3= WHae (cis) FEl 91 8, ik
gureEt, e <1 THE T O we fouda iR fred
&, foraer (trans) F@EEE Hea ¥ sAfaw K o
Fruer qen foqer gumeEEl i HTEA SHE e ¢, fohg
fomame T g 21 fep o wAmpRt a1 gl s R
SR o HROT A FHEEE! Sk O (SH—TTere,
i fgya emel, foeiaan enfe) o fmrar <wifa €
F2-2-%7 I SAMHIE GHEEE 312l Frue-forae
qureFed i fefafad SEm g/ gsi¥a fean s
3

CH, CH, CH, H
AN / AN
c=cC c=cC
/ AN / AN
H H H CH,
FHYE-Z-2-51 foder-sg2-2-59
(FaY® 277 K) (Faew 274 K)
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Tehd &1 qHUS &9 foue &1 gaa § sifeen
Yt Bl B | SRRy —Tae #2-2-39 w1 fgya
aol 0.350 fead @, wmfer famer sE-2-39 @
S T T €1 374 fauet spe-2-7 sty €1
T &l i feifena fafa=r safafaat 6t s = @ =
e T ® T fauer-sge-2-31 o ST A Tgg, St
foadia feemeti # @i €, Y&* C-CH, 376y & HR7
YAl ohl T Thich fod9& &9 Tl T8 YRR YA oA
5

S

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

Ny 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 foqer uEafcm o Teiich THIL THEAE]
1 qor H S B
S A1 T99ET (Cis) fauet (Trans) TH@EEdT,

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

IR 13,10

frfafaa el o w99er (cis) den fous
(trans) THEIE ST 3R STk TE.Z W4l
= fafeu)

T

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

/ AN / AN
Cl Cl €l H

TAUY-1, 2-SRFARUE  foue-1, 2-SEaiiueid

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
HH9E-3, 4-SEA fomer-3, 4-sEAfoa
BHg-3-4 BHg-3-4

387

ITEIOT 13,11
frefafes & 9 = 9 aifies guger-foger
FHEFE S Hd 8?2

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

(i) CH, = CBr,

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

(iv) CH,CH = CCl CH,

BA
AT iii 9T iv

13.3.4 fa==

1. TS W : TohTEl o SIZEIZSISH i JRehfad
TN o |19 eifeshd Tenie i Surerfd § g
Tewt S8 ferrer ifiren! gry eifvres fafepa fan
T B Al STk AR STUEI W Tk W e
g1 orfyrr &9 @ fafera Ueifssd wReial =1
fereem stfwerder (Lindlar's catalyst) Fed
S| 39 YR U oIl 1 FHuE St gt
TohTeAl o Wifeaq qem s9 SHIfE o Wiy
AT B W el FHEFe el Tesh A o1d 2

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

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 & fag wro @)

2. Ufewmet Tegel W : Ufehal 2aEs (R-X) 1
TohTglel! qremT (SE—toHTa | faor areferm
TRES(FES) i Iufterfd ¥ TRA & W gelioH
A o Y & foeied W Teshd & @
8 afafen wt fagggRareraTor (3
foTEgiRas) ®ed 8, T g et &1
foetiod g 81 4 Tk p- oo stfufwan =
I 71 A B Hrad T (759 HrE 9@
SIS AT ST, SHeh STTel heH WA T

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

SIS TRHIY] 1 Wepfd qen Ufeshel T € stfufman
=1 X i s &1 T <@ e e R gels T
& fau st /97 39 YR 8- IEEE > dHH >
FAH, wefes Ufera guel & fauw o@ 8-
3° > 92°>1°.

3. WfET SEReTEel ¥ : Trease, i & fenesd
HTe AT W S BeAls Y] Sufterd e, wfae
SEAAIES dedd & ufy eEeeRe faw uig @
AffHaT ek ZnX, 3T0] T FIAT ek TehiA < &
79 SAfAfH 1 faRereHieRTor o1 faealeqe #8d |

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

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

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

=cq— Bid €1 3% R-OH ¥ Wi &id 8, el

R=C H, , ¥ Uehleicll %l HIx HeRh 3T

e fagm

o G TRA I W A o Th ] H1 et
eI 1 Weld: Ueshld ol €1 Wik o1 Wi
Sftafd # Uehsia o9 § S 1 T S
foenfad g1 €, o1: 39 sifafwan 1 Ueentgicll
T ATl TsictieRtor sed €| 78 p- faeiH
Afferan =1 ST €, Fifeh 398 ~OH UHE, B-
SHTe WA Tk BESISH TA] Bl B

H H

lB |
H—C—C—H—HS0, opp _ cH, + H,0

I A i
H OH
LROEI]

(13.37)
13.3,5 IOTEH

aftferen TqoTertd

¢elT Yepfa W SiaR o 3Tele ToehlA wifder Torerdt o
Ueehd § HHMATT <30T 81 92 i 9e= ‘T, 31red
Hice T<E ‘Td’ 1 SUY 3ifersh e GE Sl
e ‘3’ B B 1w U e geteh! HeR g
arelt TG 21 o qeft UowiH WA qen gufud, Se o
e, T weifs foaas! S8—a=ia, deifaan
2o ¥ foe™ Bl €1 R H gig e o WY-"iy
3Tk FaIh | AN gfg Bt €, foe wee CH,
TR 9g W FAE | 20 ¥ 30 K T & gfg Bt
21 Uoohdl o TAM Wl @ ol TewH
FAUIh FHEFE! T @ aret Teh Al ol garl
H 3=a B 2l

TR oTerH

Tk &ffr sferd n Seleeql o id e € safay 3
et rffera <eifd €, e selaeieidt c=c fgay
W JEH AAMCAF S o B FB At &
Tt foran gerd-goteh feranfafy g1 off gt @1 Tek=
Fo faem aRfef H gea-oe gfaeer sifafmam
Y il © Uoh H SAfedtRTor dum ST
e fufswmard wg@ &) TeshiA w1 fafi=t sifufsmanst
%1 Hiaw foetor 39 geR 28—
1. WWW—WQ&HW@
rohet, Uelfeam eteren wifem &1 Sufefa o
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HESIEIER]

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

2. TS T HASH- Tohd 9 G5 8l
geAlSH S8 SHE 91 FA |afae SEeenes
3 T, weife e g g
e stfaferan =it &Y Y| S 9 1
ATA-ARI T STHIE T T AHA oh A
& UvE W e Shar @1 39 eifafwen
FH ITAN FAEJEA F G ok ferw g
Bl ToehM W BANSH H1 I SASITEE]
(SasRITh) =S srfafwen &1 seE g,
e =g Baem erga & o |fsfed
B B 1 SHHT HHIT M9 I=d e H HLT|

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

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

|
E c al

1, 2-STESARG

(13.39)

3. TIESIS ToNgel o HAITT— BESH 2elEs,

HCL, HBr, Hl TesH ¥ HJ Bt Uoshel eeilss

T B | BIESISH BellEel i ATufshareiierd i %d 56

YR 2: HI > HBr > HCl| TokhTAl | 2alisH o I

o THM BESISH BeAlSS 1 AN i gelerRi &gl anTsl

afferan =1 I<ET0T 1 TH 'Y WEHG qe SrHHiHa
Tkl bl AT Afaferareti 9@ T 3|

Tufia Tehii § HBr &1 anTst 1fwfshan-awfia
oAl B (S fgeTey R 99 998 S gU §1) HBr
1 ANS AT TR A fopanfafy 9
T B )

CH, =CH, +H-Br——CH, -CH, -Br (13.40)

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

Br
(13.41)

389

Ui TehiAl W HBr & AWTS ( WTehi-IehI%
am)

WA W HBr 1 Ghold 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 WRAfoR ATehiARI® 7 G 1869 H =
STAfRaATeT o1 SATIH TEAT i o IvEq U |
Hicaied feman, T8 Areni-tenits e Foram wed 21 3
M & oER, a9 (7 Afvwte, fSwet Hahed
Bl @I ) 1 Ak BT WM 39 shie T HIH
Bl 8, o W e WAmvEt 1 e w9 2l I:
70 90 & IHER SR (1) 2- SHEYA efer 2l
e SHeeR | g8 AfufHa 1 g Sag B od:
ThIAhI® W oF SATIRIH0 i AffwRar &1
fpanfafy @ ot Te THen <1 gl B

Terenfafer

BIESISH SHES TOeTEIe! H* =al ®, S fgamee w
SATHHIT Hich g ST g EIECRIRE (Carbocation)
T -

3 2 1
H,C—CH=CH, + H—Br

¥
I 1

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

Il ‘' HY Rl Tt FEYEeE § SetE ‘|’
stfier Tl e SEyEEA 2
(i) fedoer FEyARA, (@) Wafbs HEEEEA

() ot oill | Stfersh TRl € €1 oxa: Tyt -

¥FTEE WU &9 9 &9, i 98 3ie ffi g 2

(i) HEEAEE (@) H Br- o STRAT 9 3RE 39
T &l B—
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B Y

+
H,C—CH—CH, —> HSC—ClH—CHS

Br
2- SHYE (= 3ER)

ufe HTeRI-IeRI NS AT WISATSS UNTe 3Terar
TAYT U9Ta— TUeaEe i suRefd d swmfha
TehHl (S— 9rdiF) § HBr 1 SasH Y A A
oM 9 €1 21 TH el HBr & 91¥ Bl ®, HCl
TS HI o WY T&l| 39 ATt s1fifepan =1 s1em .
TH. @9 q UH.3TR. "l g0 9 1933 ¥ fermewr
Torvafomner # fohan T o1a: 39 SAfufchan =l WiedEs
Il @97 YA (Kharach effect) I AR STirfeRaT
T Ufq HTeRi-teRitr Ta| Fed 2

CH, -CH=CH, +HBr —%/5°%% ,cy _cq, -

CH,Br

1- S 2— SEHET (13.43)

YHIIZE GHTe, Hekd-Heleh Jaetl foramfafy g
el €, Tt Tty = & € 21

o o
I I -

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

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

(ii) CH,—CH=CH, + Br

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

(iv) CH,- CH- CH,Br + H- Br —

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

e fagm

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

SR foran (i) ¥ W g goa-qas
Mefs oR-geih 1 qorl | stk Tl g g,
TSeh RO 1S9O &4 3R oh &9 H U1 Bidl
21 7€ =AM TEH 4 91 © T WieEe g9 HCl
qM HI o Hehod H Y T 811 €1 98 39 a2
W 3 € R HCl &1 31se (430.5 kJ mol '),
H-Br & 3784 (363.7 kJ mol!) I goMl ¥ Yad
= 81 S ¢, IR-TeE 5 fasfed 7€ el
T HI (296.8 kJ mol ') T e geiel Brel €, T
SIS Ja-ToTeh fgeTae | S i a9 3T H
T BT TEEH 0] S &

ISR 13.12

BH-1-349 ! HBr o 919 S Afaferan 9
T IRl o TR T H. T e

(i) TETES i sTAferfd # (ii) THEES =i
Sufeerfa

'

(i) CH,=CH-CH,~CH,~CH,-CH, +H-Br
eRE-1-37 l"ZITTERq'I%E' srafeer
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 AmepiHieRi® oW o6 STER
Bl € dUl SeieREE! AN SAfufehen g Ueshd
TSN Hethe o4 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. W1 ohT WS- ToshA, H15 TRk 77 i
FS dal H UG H T ok WA HRHIR®
fremER tfafsren ehieh Ueehieiel s 2|

(13.44)

CH,
- N
CH,;-C=CH,+H,0 —— C- CH,
I 7
CH,4 CHg OH
2-TAforerdd= 2-Tfred -2 - 37

(13.46)

6. SMFHRIUT— Toshld 3, @, Vel drefyem
e, foeem (SR aifqeder) o @iy rfaferan
ek - TelTgehiel Sl 21 TIeRiad T faerm
1 Tastientor Sreqwar s wer 2

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

OH OH
TIA-1, 2
Sl
(QNIEEAS))
(13.47)
9 KMnO,

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

CH,CH(OH)CH,OH
U1, 2-STE3TA
(13.48)

STRATT TR TS SAe Sl e SEehme,

391

TeshiH o1 1M 3R ot § atferdiieha shid &1 SeaTg
%1 Uopfd, Teehi o1 Yepfd qe W aRkfeerfaet ®
et st ©

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

2-HfoFA BIREIEl

CH, -CH=CH-CH, 9% /f" .5y cOOH

F2-2- T ST
(13.50)

7. NS ATET— TSI STTHA § Tk O,
Heherd HT SRS oM & 3R Zn-H,0 % 5N
ASiFEE 1 faged B2 Rt ® @ S @1 T
SAFaferan Tos qe ST STEqW AR § fgemay
w1 feufa fafvem &0 & faw swam o ot @1

~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— 3T ifereli it Sferat qon wiferefia
vite @ afikfem g eIftes e o welie e1upet =1 3=
T, =4 J@ qAq I i IUrEAT | Fehod &
Y ifcref™ ot B 81 39 YRR WK 9% 3TY] qgeTh
FHEAR T 39 AR I “‘TEARIRIIT’ T ‘TEeTR’
HEd &1 T Ak, T8 agets W< e 8, Ueheleh
FEA T
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n(CH, =CH, ) =2 %(~CH, ~CH, ),
qiferef
I o ot g0l siffenan weii et €
n(CH, -CH=CH, )%C@ (-CH-CH,-),
EIGIEIRIE]

(13.54)

TEeeh] o1 STANT Tz o O, Frdifed sida,

fpeiet few, fadm, oy, fear aon A SHfae

afs o fmfor & foha S 21 Wifergidi= 61 SR g

o e, A 1 sifeedl qen 11 Teferd (Moulded)

TSN o IR ok forg fepen S €, el ote

Tiferefi qen diferdrd= 1 g8q YA gAR foaw
feran =1 faoer o= T R

13.4 UoehTeH

Teh 1 TE el ST eEgihed o1 3
< HTE TS o e Tk AT B €1 Ueeh
T Teehid 1 Gl |, Teehled | BTggIsH WA
F1 A A B T R GHA A C H | T
Tohlsd U7 1 gUW T U WA ¥, S
Hifee= ™ @ yafad 21 tifeed= &1 syam ok
afeeT & fa sitedtEifec soren & w9 § 8 €,
i stfoRfS T qen Uehfecti w1 fafsm w9 S
1 TThTET B el ATt o fore IRfe e 2
31d: 9 S o SHTefTeh AR 1 STTTT Bt B

13.4.1 MAUGId qAqT THISISAT

YT Ugia o Teehied UHifeel o ofcqe o 9| 9o
WM W Bl g M. ugfa § ®wa Ueehd ®
STICT ‘UH' T ‘TS’ G IR hich TeehTed i
T Uk o ocqs 19 § S e 21 Bese s
feafg yem f-erefud weA 9 Sfi 1 ST R
TeehTgd 2 o o TRl o HHT a0l 37,4, 9. Hl.
M\ RO 13.2 ¥ fiu T §

WRUft 13,2 Teahtst C_H

n""2n-2

(13.53)

e fagm

ST ST TS Ul ¥, TS qe WarE STUpst i
cherel Teh & T et €, fohg e | 91 |
Taifad §— (1) Sqe-1-3TE7 (2) F2-2-3T=HA| Jf
I AR -amma 61 fearfa o o g o f9=
21 o7d: 3 gueEe fafa qarema s €1 e
e YR ST TS 1 GCE i 9 TR 87
1 1Tl Toshted (et S10[gs C_H, %) o Wi
e THTIS i Haq J@ qN IXd J@er & €9
T a0 W FEfaiEad 9@=aT 999 5—
| IUPAC

CH,
HEEF-E 1 T 11 Terfd Semere qer S 9
I TE 111 31 11 U 11 el GHedd o SEedl 8
I 13,13
Tk Uit o e Teed o fafa= wmmeEEst
Fi T T SR AL 9 fafaw) fafy=
FHTEEEl I fHE YR B gHETedr S9d 22
&
TehTE U o iEe T H STUEA CH,,
Bl § 3ES HHIfad THeFd 39 YR e—
(%) HC =C - CH, - CH, - CH, - CH,
G- 1T
(@) CH,-C=C-CH,- CH,- CH,
G- STE
(1) CH, - CH, - C = C - CH,- CH,
TRI-3- 3T

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

n T A1 GE) TG | A IUPAC TH
2 C,H, HC = CH uEfifee= T
3 CH, CH,-C = CH Afere TEifee™ EICIES|
4 C,H, CH,CH,C=CH  Tf¥d tHifeet= - | -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,
|
(¥) HC=C- C-CH,
|
CH,
3, 3-STgHfuesyE-1-3TgT
IR GHEIE- @ FHeEed T8 fefd SaeEgad
o I €

13.4.2 =-3mEe st W=

TS, ToshTed S0 ol Seiad 310] §| T hi
o Tost 13.6 | gt M @)

TS o Yk hTaA ITHIY] o |9t & sp Hahfkd
hefeni oh HHAETT AT ¥ HIer-hlad farHTsTe™
ST | Weeh ShisA ULATY] o I sp Hehild heTeh
STAANHRTT 78] o TTU& BEGISH THIY[ o 1s Hafh
o T AfGeATT ¥k, & C-H faman a7l 59 €,

Is o Is
° sp sp ©
7% % e § S o qA b A
2p, . 2p.
(@) == 9
. e !
2p, = PN -
[
T3 o T o TW TS o 79 H

ferT 13.6 7Y HIUT TUT Y TS AT THRT HT
Feftg IRG (&) o 3fdear9T (@) 1 SIfasaraT

393

H-C-C 3T 01 180° =T Bl &1 Jeh Hhia
AT oF O C-C 3T a1 T oh dderd STHehd
p-heTh B 1 Teh hIeA T T 2p HeTh TR &
FHI BI1 €, S FHAISaeh SAqeAaT ek & e
TS o HeA I (TE) T T § ST T 7]
H W C-C (famn) ey 3 C-H fav ey qen
C-C () 3eY B &

c=C % gy wiHed gy Tl §23
kJ mol! ¥, Sl C=C fgameer st Wiedt 681 kJ mol
3R C-C Thal a4 Tt 348 kJ mol ! fereh
gt Bl Cc=C *1 femsy @& (120pm), C=C
fgate® (134 pm) @A C-C Thdl &Y (154 pm)
o | B Bl 21 el R < R WAL o HeA
T 1Y TR 1 TafHd seehR feafa o e
T T T W A 2

13.4.3 fa==
1. ShicHIN HEFS U—

Sl o WY hicHaH ez & tfufean W et
T Y TR oA S 1 ik qe fo g9 T+ i

i HoH
H,C-C-H+KOH =, _¢
I - KBr /N

-HO H Br
~r1—| — NaBr
Na'NH
2l— NH,

Br Br

CH = CH

TR ¥k ShicHaH hTaige SHET Sl €1 A1 TeeRk o
frefafea sifafsran g fom sgn =@ ara grn 28—

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, A STERegEl 94—

iy eEeaEel %1 SAfufRa Ueskhielel dreREd
TSRS ¥ I W T [TeEgearsHienion g
2| TS SIS o Uk 1] el e § Ufeehrsa
2CIES WK il €, S WSS o @1el ST i T
TehTed T T
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13.4.4 TOTHH

aifferer TqoTerd

TeenTgAl o Wifdeh 0T, Tesh 41 il TeohHl o TaM eid
g1 Yo < TH 19, S 1S WSS %o a1 9w
= G 39 B &1 GHE Ueshlzd UEH B €
TS T SAeTeItTes e gl 81 $8eh 311 Hesd Y
& B €| Toshted godl Yo, Sl 9 gefeh qei oidl o
Afgoia g €, Wq wreiTes foames Se—ge,
FHIFTLFANEE AR St ¥ foret™ g Tl 57k TerHish,
FeIHTh T Sedl STU[9R o T §ed Bl

T e TuTeH

TGohTS HHITA ST Uehidl, ANTIcHeh Gl SIgaioh Ioh a0l
arfuferamd w=f¥r sedl €, o 39 UhR &

() UGHhIZT ol 3T T[UT— HifeaH o1 1 GIeMEs
(NaNH,) JaIe1 &% 81 21 3 UIEA o |t stfforan
ok SEEESISH Yo T HITgad UHifeaEs s 2
39 YR 1 et wefid qen uaH y=ia el +d|
g TET0T WA qe USH Y o | TS i ST
TR ol SATA el €1 T A ©? T ST TRl qe
Th{UT o U Bl €2 379 98 31e79+ L Toh ¢ b
TS H BISSISH A sp Hhd i 9] §, TefiH
T sp? Uhfa e THN] § q TIH | sp® Hhfa
HTe THTY T ST Well &1 TS ok sp Tkl Hafh
H fyswad S U (50%) 5 HRUT IH I=A
fageRoTcashdl Bl €1 31d: 3 TaEA § C-H oTa o
e SAREHT i, W § e o sp? Hhild Helh
T2 T | 16 o sp? TR heiehl sl gl § a1
3R 3AfHeh STeRTHT i, FoTEd WY qef TefiF & gor
T T § SRS WY Wed o ®9 H SAEE |
foeifaa & S ord: frerefa weq w9 98
TIESISH TLHTY] STEAT Wehid ok i 2|

HC=CH+Na - HC=C Na" +'%H,
Hifead qeTES

(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 wftme + NH,

(13.61)

e fagm

TE oM @ A o © T emEy 9 92
BIESISH WA STATT Bl €, T TeohTsd o o
TSI THTY] ST TE e Suded siffeRand
Tehld gl Ueehd YEfSTd 781 i B g8 e
TeshTed, ok qe Uoohd | fa¥s w¢ 29 99
TSRl STl €1 2 13T q 2235 1 ST
ATFSRaT ShiH WX 1 B2 Tk, Tosh A qe Teehisd
frefafiad o0 o evel wefd gofd g—

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

(@) arst rfuferar— TomrEAl | ferey g 2
3T: € STLETESISH, SelloH, BESSH Tollgs TS &
T ST © AN I &1 AN S At ual o
T B

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

EIHEINERCRIEE
A1 g3 IS SR WHAH] Sgffersh ue
o TqTfee IX 9 ohar @1 ST ToshrgAl | TSt
e {1k 721 ok STTER BIl &1 Teehtgl o Stferehar
S fRU 1 @ ¥
(i) SEEESNE & I

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

1 ,cH, -cH,
(13.62)

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

-2 ,CH,-CH,-CH,

o=
(13.63)

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

1, 2-SEaEYdH lBrz

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

(13.64)

CH, -
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HESIEIER]

T Tehold TSI o1 elel-TR 4T ferdstihd @1 el 21
37d: 3O STEgdl o e % foIT yge feRan S @)
(iii) TEGSM FOMEST W HASH- TR A
TIESISH 8agS (HCI, HBr, HI) & < 370] & Gehold
¥ 9 ereaRe (fH s & @Ed T W
gl 92 8) = d B
H-C=C-H+H-Br—s[CH, =CH-Br]-2
2-sM9dH  CH,-CHBr,
11- STesiHiee
(13.65)
CH,- C = CH + H- Br— [CH, - (|: = CH,]
Br
2~ S

|

1|3r
CH;- (lj— CH,4

Br
2, 2-SESEYYA
(13.66)
(iv) ST T HAST— Uoohd q1 Tohia i Hifd
Teehted off 511 ° Afeoiig g @ I s 9 afaferan
& H T Tehted 333K R THfE Gothe qe 47
e 3T i IUfeATd H SIct o Tk 3T0] oh &1

K BihT it Ak 3o Bl
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) SECTHRIHTTT

(%) Haw sgasmeor— orpa TRffmE o
T 1 aeh Sgesh il 81§ uiferdeifeeie
A WIS Sl €, S Seel SR ael TieTues
THEAN CH=CH-CH=CH ¥ J% @ 8 &
(-CH = CH - CH = CH-),, Waf¥1d fsa < gahell 21
fafyre aftfeufaat & 3 agor fagd & goe g 2
I1q: WifeuEieetq 1 39 fheq @1 Suam s o
TS % ®9 W foRA ST }1 U1g STethl 1 STue
7 fthed ok, T&H qo1 geaish 2l 2

(@) TAHIT FTEhIRITT— TAEA ] A a0 A6
At § 873K W Walfed &A1 W IHHT Th
TEAHIHIUN Bl Sl &1 AT oh o 319 Sgeiehiohd
BT =i A ®, S Seelieged—, Torh, Sty
Tl Sk e AR o URIWE 0] B T8
Uelithfeer AifiTent =1 THfes Aifieht § ufafda &
éﬁmﬂa‘iﬂqwél

//
C CH m Skl
CH “l 873 K - ‘
\\z;v
(13.69)
3qleul 13.14

Y USHIEH A ki A=iH oy uRafdd
FH?

T

CH,COOH-N20Mad), oy, cOONa—TEL T,

CH, —25CH,CI

Na/*gc—m" 2R
et afufsran

C,Hg —2— C,HyCl— 0 > CH, = CH,

—2% > CH,Br - CH,Br—*“**_, CH, = CHBr

AT qd e AfeTshl
873K

CH=CH NNt
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13.5 Wriifeer EESeRte
WHifeh BEgeheH i T i wed B, wifh 37oh
sferenier AifiRl o fafdre Ty (e v CuE,
et @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 stfuferae §  assiee 31
STEJE o el 81 TAfeeh ARt o HE SR T
sAfaerdqa oo et 21 o= wWefes afiet o
Ifaera gl % 3= aﬁ?@g (Benzenoid) den
(nonbezenoid) Wﬁ%l @?%szﬁ?}ﬁq
T E-

[e)s]ec

AEHA

13.5.1 ATH Ugfd duT QuIAISAT

B UUHfesh Aifiehl o1 9 9gfd qen aHeEedr
qUH ThE 12 W H YR &l A~ % qdft s
TIESISH WA TUged €1 37d: F Tsh YR ol Tehel
wfenfid S A 1 Ak S % q srEersH
TV T FEE A1 TS TR G ] A9 98 5N
waeentyq &, @ o fafa= feafa gmee gva €1 3

1,2 31el 1, 6 3 (0-); 1, 3 3AYam 1, 5 Hel
(m-) @ 1, 4 90 (p-) &1 fgufaeentoa  a=ie ofe=
& FT IIE T XC S R

e fagm

CH, CH,
1
@ ij/ CH,4

it s 1, 2-SEHfersIT

(TTET) (o-STTzei)
CH

CH, L

1
3

CH, 4

CH,

1, 3-SrEdafde=il, 1, 4-STZafoea=IA
(m-STEeAiT) (p-SEe1)
13.5.2 ST ki HIAT

A=A w1 GAYeH gkl HAe T 1825 H U
feRaml =" 1 SUEE C H, ¥, S = g
Il B1 € ST G Yook, Toeh!= q TeehleH,
T hIE Heey TS S 81 MY ST HAd G B
IR N ged 22 39es fafire o qen s
T o HROT gHeh! Tal faifa e | &g o
N Sl T TR o10) § SIR rEeeiIgE ST
g, W o fgerey w1 Suftufa & gfi@ @@
=i had Teh YR o1 Tohal Ffaeeiud Scae sl
2, S S oh ©: e U1 D: SESISH HI FHM
1 SATa Tt B1 37 YRION o SR W 3L heped
= T 1865 H S=IM 1 Tk HE &, 999 B: FeA
TRATY] 1 ek S €1 SUH Tehiak A | fgemmey
2 A T&F HraT W T LTSS W] ST 2

H
|

H\c/ M
L -0
|

H
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STHA TS HIEe ST ohepel o1 S 91 1829 H SIHH! o6 SHEee TH& TR |
T o1 F G 1856 W WORER 1 T 1875 H et WA ok thell oI GRS
FHETR WP o & § I8 & Hewayul AMRE KU gom T 1958 § W9 3= 9%
yEtad foRa o eTeh e WY S99 § STaY AR SJ@ensti 1 0 T ehd
g1 fgdta S T 1875 | a=iA &1 GO i T i § ANEE fean, 9 3w
wedierd fere o Tl TCAOET T gEensl o o gt gerd 1 FHEi Y wehd
TCAYEN SR SS(1+ Bl T T FEATfad i, T R =i 1 3ok serseia
AT MR 21 9% | I S+ G HY @IS hl Tk Teieh S 5 SHEAE

“¥ vregqwe for@ Tl o, Wy H o e 9g T o i, W faer W o 9
quft §9 a7t opedl o STera T SR TR Fo THG oK G SOhT o ) W 7Y

THIgeh TR, hepet
(7 Taaw=T 1829

13 S[cTg 1896 )

il o HEA THY A R 91 3 YR o T 1§ o aikash 5 site o g T @ ol H e
FY Y Fell-cfell HaR 3@ T I oA, S HA-F TG o7 @ o, F v Y o oqm @ oo, Fech o W o ash
H <@ for wh 9 3 ol € g9 1 o1 gg § <o forn 39 YRR S W 1§ T ®9 9 3@ W @ o asht
IR B G Gt TE a1 AN H 99 el T 10 WO 1 Gt SUgH ekt e ® i fRa

o Al hed & Th— TosHil B T <@ 1 KA el wIigy, a9t B0 TeT 9 WiTeh Y Tohd €1 WRg e
3T WO I, 399 T8l foh B9 3% A ST, 3= I aa a1 A6 (F 1890)

Tt i o 1, Shepel 1 ST YT GARE o TR TR WifesioH g G g el o Teh ot o ‘oot

9 5= =

Hepel Tl 1, 2- SRSl =i o ]I THIEEE!
1 TS Fed H B U GHEgd | A s
] fgemmefa e Tt 9 S @A ©, St
T THEEE H A SAEYd hied T[S Hl

Br Br
©/ Br ©/ Br

T S ohadl U &1 AT fgufaeentid SR
T B TH WS 1 RO heped 7w |
fgeTay o e (Oscillating) Fehfd W fo=R &
EISIERRERIT

J-U

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

JTAE T A=A ohl T

‘garstehar 9y fagia’ o SR, fgeteay o e @l
IS o GR HEHAE T | S i ST
TS 1 Gt B1 Shepel 51 &1 A HCEATE ()
TS (@) & T, SIS FehX i TS T H
71 fog 99 g (M) " wefd@ fepen wEnm ©1 9,
=g o ®: HEd WHN] W foremiea
(Delocalised) 9: S@TRA'H:[ EARCIEI] %I

O—O-0-0

(%) (@)

FHefa SIfqeaTA g6 St S o 9R | Hal
9T 21 €| S | Gl B e W] sp? Hehiid
2| IS HTE A o T sp? Feich ek hie
AV o sp? e ¥ AT ®¥eh B: (C-C) 6
A T ©, S FHAAT TSI B 1 Heleh hleiA
TV o 9 G sp? haTh TAd SIS IHT] oK
s-heTh § e &eh ®: C-H fan aay a9
T 9 Y HTe WA T T THHRT p-Hedh ©
S ®, S 9o % ddl % dded gl €, S| e
it T B
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YIS e TATY] R IURRIT STHRA p-heh
74 T1he B © Toh o Uredetaeare en e &
fouior shtd ®1 p-ohereni o Sifdeare | i aTe 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) o i
fereerieha Seger HTe < 2

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

ferg 13.7 (&)

e fagm

forT 13.7 (%)

foade 9@ 9d i T g0 | HEd WHET o 7
SR T HE IE TE Y e 9] o
p-heIsh i M RE Y I HIaH A & p-hHeih
Y arfqeareq 1 g9e g9@ @ [ 137 (]
TH TR 19 &l fo 13.7 (9) o STER SIS
T % Uk HW qul Tk - feo@ AR S
el 21

TG YR FHEA & B: p TAdH TaRAMIFRd
TR ©: HIOA AMAH o IRA: Wesg ®Y F W
Gepl, 1 foh o Shecl Q1 hrae ARl o HeA, S0
o 13.7 (%) (@) o swian w21 foeriga
TAFRA 319 I BT T o A fEod soae™ o19
1 ST g oh Gt BT TSN o AT gR
3TfYeh STehftd BT 374 foaeeriiehd SeideM i ufeefa
T 9= go qihfeud AEadicadeE &1 o |
At Tl 21

X-ToRtor fqafaa ofihe  awfioh THaei S70] i
T €1 S Bl SIS | (F) e (@) He
B @ AT YHRI B C-C W& TS i 3TI&T i
S, Selfeh X-foptor efiehel o 31e9@H o MR W
T: WHM C-C &Y @aiE (139pm) T &, S
C-C THhdl 3 (154pm) T C-C TfgaTs™ (134pm)
& we € erd: gme oiffa § o= W g
fgemeiy 1 srufearfa == W A stfaferan g
Y Uehdll B T8 S o SFHHN] He8R i T
HI 2

13.5.3 QIHTERAT

AT I SR Wifesw Afiw T 71 ofe ‘uifes
am T} g 9, 9 S9H a9 g 81 A1 &,
o wEm o @ S 21 A Frefated o g -
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(i) SHdeia
(i) 9 A SO o1 YUl foermiano|
(iii) T ¥ (4n + 2)n TR, STl n Tk IO @ (n

=0,1,2,...)| 39 Bhel a9 (Hiickel Rule) g1 ot
IeaifEd & 2l

Tifes AR & FT ITE W TR B
@ S Q
(n=16n wmwn)

(n =3, 14 nt 3N

13.5.4 a9 ot fa=m

A= T AURF €9 § FieldR ¥ 9 fman S €,
Tgfy 39 Fafafea garmemen fafei g s wed
5

@) TYUET o =GR SEeehietuT | (3fan

3TN 13.4)

(i) THfEER e o TR 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 oIS hi STl
o i W yaIfEd 3 9 I8 aid § ueraa
BESIGIR

OH

A
©+Zn —>©+Zn0

(13.71)

13.5.5 oTerd
sitferen ToTerd

ifereh Tqurerd WA eEginEA Srgeta o) €1 A
=T fafyre e, TR g9 @1 39 g #1 e
JuerefiT w1 TMiferal § ferafifed €1 guent fafyre iy
q AT et e o RO 3H viererd | qen
= ] T T S A S e )
TISSIhTa STl | U qen Freeh faemament |
faeia 21 3 whestell (Sooty) @l o @Y Srd B
TR ToTerH

TEEfE o T i Solaeee! gfaeemad gr
sAfreafera foran St 2, wretiten faew wRkfeofet & 3
Heheld qefl SferieRtol sAfafeman seiid 21

RO Ui AE2RI0l, RS, Feh e, Hied
TR Ufesher, THifee oS SRR Hicwemod
s B 2

(i) TSRO AT ST T ! F5 Eeh o0
T GeHIeh o7 (ATSgh ol fHe0T) o6 &1 TRA
fohan ST € @l S oo | e wgE gfawe @
S 2
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@ + 1% HNO, + &% H,SO,

l 323-333 K

NO,

(13.72)

(i) FEASTIHTUT 1 EEATTT— T 3T (SH—FeCl,
FeBr, @M AICL,) &1 sufeufd § Ui, gaom
sIfaferan Y Fed < 2

FARSIST

(13.73)

(iii) HERIFIRTUT— HEHIH 377 T8 5N 901 o
BIESISIH TRHY] T T HehHehIl A1 GehHeH
FEAM T TE A% oI 3T o T TRA FIoh
e feren T ?

Cl

i@ AICI,

+ Cl, ——> + HCI

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

(iv) WISeT-shTae Qfeeheliehur an Ufeeher— fsia
AlCL, &1 Sufefd # =i * ek ERIECIRS)
sifuferan R W Ufeshel S 9T Bl 2

CH,

fstar AICL,
() cnor mact, ©+Hc1

g
(13.75)

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

aferereh
(13.76)

e fagm

1-FARMYA T a1 | Afaferan 3 | n-wia
IS T 3TURT SFHINITA a1 Ured gl 872
(v) HISa-ohT9e UfTciiehoT a1 THifee— T3 o1
(AICL) &1 Sufearfa & o= 1 W TarEe e
ifog UTergees & @9 Afuferan & W ufad
=i I et )

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

3TR SolaRTeig! 3Tfiehte i aTfye | forn
STt YA gfoweras sifaferen gt ey seieemeiet
R A= % TR IESHH ITUR Hfaeenfud g
ITEORAEY, S i FANA i STFT ABN h
e ud fsiet ALCL, w1 Sufeafa o sAfferan wim ®
THRIFARE=T (C,Cl) W T ST Tehell T

Cl
Cl Cl

frsfet AICL,
+6ClL,—> + G6HCI
CI Cl

Cl
EERSIESINESIE
(C:Cly)

(13.79)
S ERT ( TS RET ) Ufdeemos st foranfate
grifire dedt ok SHR WS, (S =gfdeernd
E = goiaeeiel ) sifaferamd frfafed s g were
Bk
(F) SRR & Ird
(@) HEYARA &1 T
(1) HeFadl HEHEEE | Y[ @ faered
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HESEICR]

() THRFEET E* il SAMM— =1 o FaRHH,
Ufesher den e | fefa AlCl, ST opE o B,
STGFAVIRRT AfTRHE o W WY BT HHL: Cl°,
R®, RC°O (Udifersm 3ma) < 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

®
Cp (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

& Uk 929 © Toh S e 1 St i
Hfeha H oW ST, o i wifd qen AEfew
A, e 1 A B HLE B Sd: TE HERO
-8 T R
(@) wEeAEA (WA= S ) & ST
TATRTEAG! oF STGRAY ¥ o Gh< A1 UIAIIH A
o &, TSE Tk wh1eiA sp? Hehila Srereen ¥ g 2l

sp’ i@

H EI'TIEYT'[
@ /\'E@ <:<LE
+ 5 ®
H

g Hepet (QEAIFRM )

401

THIfem se frefafad TR @ 1A g w@nfae
T Sl -

s

= (/3> DE
=,
H

o gpa o1 WHIEH 3T o sp? Fehid
T T T ST T TR0l %o S S,
fSrer R0 g7 WWifek o1 @ < =)

(1) Wi st faeia— Wifesw or i g Tefd
W%WGWSPSWWWAICI;
(B, Ufeswmoq 9o tfaed o Hed #) a7erEn

HSO, (701 o Eed #) o STehHAT 5R W
1 o % 2

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

Yool gRfEfaa Se—3=d a9 Tg g« T fohel Sl
&1 3ufEfd o S BEgISHIEH A SRgN- g/l
HEFAR e st 2

Ni
+ SH, ——>
@ JAN
RIEEQIREAS |

(13.80)
ST 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
v Cl Cl
@ +3C, ———>
500K cl
Cl
IR S
(13.81)

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

CeHg + goz — 6CO, + 3H,0

(13.82)

fordl TEIFEA ®I WMET T@gd AR i
frfafea wamaftes afafea g w<fa fen
ST B—

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

5 (13.83)

13.5.6 Tehel ufaeermfua s=ita o
forarae wqg &1 Sy
g

IS Tohdl Wfaweiyq  dwsfid a1 JA: Gfaeemad s
St e defaa fgufazenfud Soag w9 AT o
& o €| T8l q YR o eER 2@ U - (i)
el T T SR A1 (i) Wl SRA| TS oFf @
T 2 fF 9% IaER Tedt ¥ Sufted wiawerdt &1
Yepfd W fARk #xar 8, 7 foh o1 arel wug 1 wepfa
W 39 wfaearat @ Fvee gue Fed @)
el &1 fafa= fRemes gefd &1 &R = afia
fepan T 2

anet we TRy vl wug - 9 9uE W o A 9
=1 sl e T feofy W fAfde w € 3% st qen
1 vl wgE #ed 1 SRS W WiHeTR
e o Fdencrs gue # AR A 71 WA
ﬁmﬁf@awﬁwwﬁw%—

:OH +0O—H

- @)H(‘C;H

I

e fagm

gH-n OH
I
© <«

v \Y

Wﬁﬂ@ﬂﬁﬁw%%o—ﬁp—ﬁqﬁ
TR SR S Afuh 1 3T g sl fefadt w
iR BRI FEY e T A & 98 ® fR -OH
T 1 -1 §a ot 1 e 7, fEd A=A qom
W1 o- Td p- Retfd W F® gefsd[ = ¥, fobg
AR o &R 31 il W =aus soiee a9
9gd Y M F: -OH T8 o4 o ol
TARITEAE! o SAGHHUT o foIT |iehd T < 21 o
4 Hichash™l WYE o SIEU- NH,. -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H_, ¥

et Semee § Seiew Ty R 2, W
T -1 Y6 o RO A dSiA qord W SR T
FH # 4 ¢, o A wiaeer wied @ S R
BAlleh TR oh HRUT o- TS p- feafd W soiaeq
el m- Tefa | stferes 21 3@ 3 ot 0- Td p-Fdeht
TR T

a&ﬁ'ﬁﬁrxﬂ'—rﬁwﬁ"rmﬁ?ﬂﬂé%l

:Cl: +C

Sl
I III

\%
e Frdoft TE— 4 T, S o A W A
feafa w fffe % €, 3% Rer Frdslt wug *ed €
B A Lt w98 & IR -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO_H 37f% 1 3T=,
TR T SE O &1 g T Y1 FE ok
RO A= oo WSS S % HY <l 2l
gEreSi FrEfeied STEAIeH 1 TS Fehl B—
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PO A0 O A0
Il Il
G- -0~
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-\Nﬂ %Nﬂ
g‘ll
® <>
v \Y%

e § =i ge1d T A Seiaed e
2 W1 €, S g Fiaeerad 1 Hied shma 21 ora:
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= Tel 1 fferaenrt T Fed ¢ e feufa =Y
O § o- T p- Teafd W selaeq e %9 el 2l
RO : Selaeieel qoricds &4 | Sadeqa feafa
(1) T MR Hdl & T e Her feurfq
W 2T B

13.6 Shuds=a TOT 9T TasTeRmar

ST T TgeIohsh I BlRgeheH, T H 1 | 3Afuek
S & Jord e, fawek den bR Wi (Shater)
o1 <A #| AgCehshia BEShleH, st uge
SH—deTeh, hic qe U o o1qul <@ 9 o
g, S 7re R ¥ Ew #) fafee e et
srfufspanetl SR SLTAT A da: T R HE S
F Bl TP HEEH eEgeE A Ky T E-

Wees
1,2- =g 3-Hfetehiciei= 1. 2-g=sqrgd
55 e 0
9
9,10-SEHIIA- 1,2- S~ugreia 1,2,5,6-SEa=UYHH
R

ETSSIehTsl hoel shis A BESISH o AT BId &1 BEgiehra qed: hicl a1 Ueife™ 9 Wie gid €, S St
%ﬁg@‘eﬁa%lﬁaw (Petrochemicals) 3 FEwqUl AT IR o FH0 o6 faT e aRfveh aered
&1 o] $oF g1 T STel o WH@ Sl Wi wfed deifer 9, TS, (Liquified petroleum gas) @i
Tifed Wehfaeh 719 H.GA.ST (Compressed natural gas) €, St Uiferam @ W fhy STd 81 HT=E1 o S16R W
TTESIHEA 1 faga J@em Haw (Ueeh) , STEqW (TeshiA qe Toahe) , Skt (Uferarsfaash) qen wrifeen

ot o efiepa fea e B

ToehHl 1 9@ AFIHRAT, Ter-TeTeh WTReITas, S8, STeRTeRTuT qof UUHETeRTuT 2| Toshi= deil Toehied
Teher Afaferand Wi 3 2, S geId: golee el anTe Tfuferamd eidt €1 Wafesw: sRgeheE sHgwa
B T 1 SorR T AT ST TR R F) 3 S i TR ¥ g e weE

FW B
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e fagm

Teehd C-C (famn) o1& o Ha goiA o R0 G&IUia FHedad (Conformational Isomerism)
TR Y €1 WS & Hidia (Staggered) TS W& ®9 (Eclipsed) ¥ ¥ Hida S&90T SIZESH WHATISA
o1 sifushan T o FHRO Ak T ¥ FEH-REA fGeTey o =R SR giqsfed SoiH o HRO TewhiA
wfirtar (fa@-2i| ) gareEear wEiEE w3 2

S T SHIES AT GHfeshar TR hed €1 ARl § URifes e w1 U, gehel g
HATRE (4n + 2)n TS FEH R G 71 Aieed @ S Oel e giaeenfua 1 wehfa g
SOIFRTETR! UIeeTa B S 1 Hichadl Td fIsshadl ol T2 JoiRT shid aiel §e i &t (Orientation)
=1 g el B e TgehsH A BEgEA (Polynuclear hydrocarbon) ® swfiaaer 2ad | St
T 21 A FELSH Yepfa g9l B

13.1
13.2

13.3

13.4

13.5

13.6

13.7

13.8

A

A & FARRLT % SNH T8 9 adt 27 379 36 ohd SHeme|

frefafaa Afee o [UPAC M fafEau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,
(M \/\/ (¥1) @—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, e fgamsrer don fremsy 1 g <ot 7 7, & quft gonfaa feerfa
qHEFEl o HE-YF @ [UPAC AW S

(%) C,H, (T fgermsier) (@) C.H, (T= femey)
foreAferfaa TRl o SIS 2Tee o Iy o o Scael o A et -
(i) W=-2-# (ii) 3, 4-TEAfraA-ge-3-39

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

T e 'A’ o ST 3198 9 U=A-3-31 de1 UeHta o1 o ure 8 21 A
&1 [UPAC ™ q&1 ST SifSid|

T Toohd A § 1 C-C, 3118 C-H Tamr s7ar qen Tk C-C T 376 &1 A S
ST © T 1] Ufeeere, SR HeR FHE 44 7, 341 €1 A 1 ST LG H. AW
fafau)

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

T 7 7?

frefafad Tege & e &1 TEEtE sfafea fafan—
0 = (ii) T=H

(i)  FoFTEd (iv) 2fega
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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 wAue (faw) qon faue (@) S aRe) 79 § -8 S
1 FAUATH I=d el § S 2

=i | o fg-omee B §, i off =7 srcafees wureh @, #6?

fopelt Frrenmar g WXATesRal wei¥ e o fou smavas wd 82

T W A o e Gifes T 82 SR T st

0
0 @ @) @ i @
I 1 Frefafad § &9 aRafda se—
i)  p-TESHES (i) m AT RIS
(iii) p-TEIeIREA (iv) THE® A

Teehd H,C- CH,- C- (CH,),~ CH,~ CH(CH,), ¥ 1°,2° T2 3° el TRHIai
T TEAM HIMT T Tk hled § ETHd Fdl Segier WA w1 §&A ot JaE
FALIh TR Ueoh shi @l & VG 1 I FHE Tl €2

Y9 W HBr & 9 9 2- SN a9 ©, S Iiael WRgERe &1 Sureerd
T g sAfaferan 1-sHars <t 21| franfaty o TR § SEe SR TR S

1, 2-SEAREI( o-SEel) o ST 375 & heaey fHiHd SRl &1 fafay)
IE YU A= 1 hepel WLl 1 YR FohE TehR iaT €72

A, -2 T THTE %1 H2d gU 3T S7aeR oh %A H SHafed ity 3N 39
RN HT HROT A5

ARTREIET Fiaeem shic gl 22

M Frefatea el w S o o qiEfid 2

(i) T (i) wef (i) T

37 G TehiAl 1 WA fAfEy, S eSSl i W 2-Hiee R d ?)
FreAferta TRt il Seh! SeeREIE (EY) o Wia w2l emifemes ferameiiern o sa
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