QESEICE

HYDROCARBON

ELE

T Thdh oh LI o UREIq Y :

AR H AR TH, Tgha
STIER TTESIehTeHl 1 A ol Fohil;
Ueohd, Tosh 1, TeehTsd qe WHifeew
TIESIhTa o GHIEIE! i TgaH X

TehT qAT 3h! WLEAT forg |ehl;
gIEghIed o fated &t fafy= fafesi
o 9 H HET;
aifqes wd wHEtTR UieE s
YR R Ueeh, TeehiH, Teehlsd aen
WHifeeh eEgmE 4 fa9g w Topl;
T o fafa= 9o (FHiRrdeE)
% @ TAHL 370 998 T gohl;
BISgIehTeld ohi YfHeRT h1 el oh &
o &9 § qe o SArEifieh sryE
T He<d ol Hﬁw’ﬁ;
o fearfafy & smum W
STEHYT ToehiHi 9T TeehleHl oh Hehotd
SR % T BT STTAM HR Hohl;
A=S{eRT HTEAT T o0, TSRl
TS TSRl Fiqeema - Afafswanet
ot foranfafyr st =are ST Teh;
Tehel Weeedt  siiaerd W gfaeenfoat
o TSR e =t SR hY Hohil;
qen

SFeET=Ial aun o & fawa o

g T

Weheh 13

BISgITaT Sl o UH@ Fid g1

TIESIhTe U Tod: T ¥, TSrent 21ef oheret shrale qel BrEgieH &
ifiteh 1 TAR ek e H BEgiehte 1 Hewequl IrEH €1 e
TSt deAst onfe wfaa vt @ uRkfed g6, S ded o w9 A
ST § AT S §1 Terdis sfad Yeiferdd 19 w1, Sefh Sies
TIMA Wpfds T w1 Gfaa ®9 F) TG U WiiW O
TATAST (Kfed Arepfash ) weEe | €1 98 ot $oF ®, S wiehfaeh
T o ST § U gl 81 giferam, S g-udet o e aren s
%, o YTl STHeA (fractional distillation) Es) fl?.flﬁ SRR
HUFTT U B &1 il 19, hid & WS T (destructive
distiliation) ¥ ¥ eidt &1 Wepfaeh 19 det o Fo #1 GIE
A S TR F U Sl €1 Hited o gven W 6wl wdited
Wil 19’ Fed &1 Tadsh 1 ST el $6M % w9 H g |,
S e HH YU et T T A w1 F STET e o ok
w9 ¥ feran w1 ©, Afeh Y 9 UgU01 Thetdl 1 Seeiferd aredl
I 29 o ®Y W U2, SiSiel qe HUAS) i SEvghdl gl 2l
UZiel qe YIS | Jo dlel WEferd dae- &8 Y0 el 21 3
il o eIgSrhIe o THH0 B €, S Sl o ©id 81 eIggIehleH
1 ITAN Tifrel=, aiferdred, giferersds s agarenl o6 o |
fopell T 81 I=4 ST[UR oTel BESiehTa| i SYAN U= H faeies
o &Y H 3R Lotk qen St o i o yrfies uered oF w9 o
off fepan e 21

e Y e e | eEgieRis o Hewqul ST whi STes
TE HUH T | 36 Toheh § BESIhleHl o an § 3 feres S|
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13.1 SITeRIOT

BIESIhTe fafq=1 YehR o Id &1 ehie--ehre 3Tael
%1 Yepfd o YR W 3 J&Ad: q1 99al § afiepd
fan T 2 (1) §gw, (2) orEqw @ (3)
WHfesh TSR Haw BEGehe o shis-shia
AT FHT-BESSH kel @Y B4 ol afe fafq=
e TLAIY] 79 § Tkl 3769 § [ foga g@at
T &, dl 3% ‘Uoohd’ %ed §, S 31 Teheh-12
¥ g I 71 qE0 AR A% HreiA TRA] Gga et
o e w1 o e €, A 5% WiEdeiiesh ' el
ST B 1 STHIE SIS IhTal H shia—ehle sgase S
fgemmeier, faemeer o1 S Sufterd B €1 WHfesw
TIESIhTE Hed Ml 1 T fagiv Jr g1
hTeH i THATSIhAl T BTEGISH 1 Uhdl HATSiohal
& M o WEd gU (faga sJ@et a1 9aad @) T+ d
et o Hige a1 Hehd &1 Ueehl o Wil oM o
fau smEdl oF fau zufds don TRt & fau
T i TRl T ST BH Y Hehd &1 Toehl,
TehTed 9l WHfesh eEehEAl & fau fam ded
TAIT ST Hhd 2

13.2 Ueehd

STl Tee ST S Gl €, Ueohd hie-shie Tehal
AR Hqw forga SEe arel gEgehEd g1 Hih
(CH,) 39 e 1 Word T8 8 BIF TF 9 8, 5
HIFS HT @ q AR & § WE S §1 SR 3
U o Ueh EIESISH TLHTY] ol Shia oh g Heeenfud
Y T BIESISH T hi SRR T FSHT TR
HTe I AqGAISTH I FJ< F &, 9 SR F
U BM? SMYRl C,H, WM BRI 98 BIRgehTEA,
ST ST C,H, ¥, T8 Feeldl €1 37d: 379 CH,
% T BIFGIS WA &l ~CH, T8 g Ffaeenfud
Fh C,H, % &9 § I T g &l

TH UHR TEGNH HI YA (CH) ¥ 5N
yfereenfud &¥er 319 379 HE Uoohd o1 Uhd 21 39
TR W &9 C H,, C, H, 30 Bl

A fomm

3 grESwEA gEe et o fAfteg e €
Fifer 4 oral 3R o7 eAfentisnl 9 erfafepan =&
FEI TE: URY ® TR OuhEd (Parum=7%H
Affinis=oamier) Fed & 1 39 Ueehd URER a1
S (homologous series) o W el ED
IR ¥ h® AN TN Tehd 21 Yook 1 HH G
CH, ,%, &l n ®ET WANEH H 71 2n + 2
BIESISH CATIST 1 T i YIS hid &1 1 27
TS T T 1 TR0 6T Gehd B2 GASIR HiT0
TAHA g™ yfassu fagid (VSEPR) o AR
(Theh- 4 2fEn) A9 + Fqohel G=AT e ©
(fet 13.1) <t sg@Hdeta & e e o) o
T A IR BEEISH YAV THATORCSh oh dRI il T
feord ¥ 59 WehR Weieh H-C o1 &% %101 109.5° Bl €1

\
\H,\@ o

forT 13.1 869 (CH,) 1 wqohcrd Gea 1

UoehHi o el 399 o 38 Td 8, f58 C-C
q C-H 2Tl i @eigal A9: 154 pm 31 112 pm
Bl & (Twep-12 3F0) | Y YRS T HL Gob B
f® C-C o1 C-Ho (fammn) smay =1 fmior sreH
THIY] o Hehid sp? A TEgre WHTST o 1s o
aiafi sifger 9 g B

13.2,1 FH Ucgfd qLUT WHIAISAT
THH-12 § o119 fafsr= wrefte Aifen) w1 Sforet o
T Tgia g W eI B b | Yook § A
Tgid AU THEFSAN h FD T IR R FHE
S Hehdl €1 TR AW Hgh § €U T €| guH
T g B9, ST 9o Yud ¥ hadl U GOET
W Sl €, Safeh See ookl § Weh © 3ffeeh WCE
off g Wt 71 C,H,, 1 T fae R =R e
TH] 3IH H Haq e 1efel IiEd J@en &
g 92 @ €




I H HHH

il 2l 3l a4l
SRR

H HHH

A (n- o) (FLFH 237 K) 3R

2- AT (STEEEA)

(Fagh 261K)

CH, ® & ffd TR W4 &ET do0 a7
TIEEISH WAITSH i Sg Wehd 22 3% i YHR 9
e T Hehd ©, SIE HTEAT [11-V H fe@men @ 2l

H H H H H
c-c—-Cc—-Cc—-C-—
H H H H H
T=A (n- U=A)

(FYHIR 309 K)

I H—

2-HTASIEA (STEHY=)

(FF9h 301K)

i
H H-C-H H
1| 2| 3|
\ H-C - C — C-H
! | !
H H-C-H H
|
H

2, 2-SrEdfedT (fam=a)
(Fa¥Ih 282.5K)
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GTIAT 1 9N 11 %1 319 G 9HH €, fohg aeris
aen o Tured f= € g YR T 101, IV e
V o 9] g3 GAM €, fohg aeris den o fae
T T 1 91 11 &3 o THIeRE €, St Goe
111, IV 9 V U= o GHmeEd &1 3ok Turemi o 3t
TR SIS | R o HHU 2| ;3R HIEAHAS
gaedd’ (structural isomers) HeAl 399 W
TEEAT 1 111 W Had e IS H e 2,
Sefeh WA 1, IV @1 V § SiEd e S@e 2l
31d: UH TlEHe qHEFET, S e R[S i
Sf@ell § @ & FRU B €, H JEen guEaa’
(chain isomers) HEd %I 3d: A <@ fom CH,
TN C_H W HH: I 71 T @ qHeed g

30T 13.1

A C H,, et Teopd o faf= sj@er-
qHEFEl 1 GEA 991 TR HLH M fatau)

&
(@) CH, - CH, - CH, - CH,- CH,- CH,

g
(@ CH,- CH- CH, - CH,- CH,
CH, o Hforeri
() CH, — CH, — CH - CH, - CH,
CH, 3-Afoed=a
(iv) CH; - CH - CH - CH,
CH CH 2 3.@31#@333?:{
o
(v) CH; - C - CH,~ CH,
CHs 2,2-SEHTA

FHET TAN] ¥ IS G 3T FHed TAST
& o SR T hle WAV i Tafiaw (1°),
fgdiarer (2°), Joltaeh (3°) A1 T (4°) HhTeT THI]
HEd §1 HraT A (S 3 w9 TEl el
SH- W) W 31Ul cheel Ueh s AT | IS €l
SE- A | SH ‘Wi e’ wed €1 Sifad
I A Fd AT e & R WAy, S
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HTe TA] 9 Te @, 59 fgdtas’ #ed €1 gdiae
e F HIeA GHS 9 qur = A = qsh weA
A R 3T e WAS § S[S B &1 9 A
AT 1H VH 1° 2° 3° T1 4° hTeA AT
B Y Fehd 87 ARG STY ST’ Yookl o1 HTEAG

IEEIT 13,2
C.H,, 3T aTet Ufesha Te o fafa= gmmerel st wemm fafee qen fafe= we sfeen w —-oH
Siie | 9 Ueehisiall oh o184, 9L.CHl. 9 Fasu|
Theh 12 H T8 § afad W T5fd o 9w o 1 R0 o3 gu gfaeenfud teehdl o fefafad
IEEL0N gRI ATHeRI hi STAYRON ki A9 Hoil-Wifd THe el

T

A fomm

S N, A1 S YRR o GHEEd 9w gl C H,, ok
uf=, C,H,, % a0 C

T 1, IV a2 V H oo <@ # % -CH, o8
e A% —2 Y TeT B1 Yook oh shis AT
a1 &= 9 o AT ¥ -CH,,-C,H,,~C,H, 59

6”14

H.__ o 75 GHEEd 999 2

107722

C.H, K ¥Ug &t W=

S

Ucehlglel Rl AT

(i)

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

CH, - CH,~CH, - CH,~ CH, - OH | 9=4-1-3fia

(i) CHy-CH-CH,-CH,-CH, | CH,-CH-CH,-CH,- CH, Y23
| |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH - CH,- CH, Y=2A-3 -3
| |
OH
CH, CH, 3- A~ 1-3d
| |
(ivy CH,-CH-CH, - CH,- CH, - CH - CH, - CH,- OH
CH, CH, 2- Wi~ 1-3Td
| |
W CH,-CH,- CH - CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- HfTA-2-3d
| |
(v CH,-C-CH,-CH, CH, - C - CH, - CH,
| |
OH
CH, CH, 2 2~ STEHIYAT - 1 37

(vi) CH, - C - CH, -

|
CH,

|
CH, - C - CH,OH
|
CH,

CH,
|

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

CH, OH
I
CH, - CH - CH - CH,




HESEICR]

TEl 1 ‘Ufeehel Tgg’ el W €, i 3= Uoohd
Y BTESISH WHIY] o faeeas grR1 ur fohan S wehal
21 Ufehet TE &1 9 g3 C H, | (THF-12) 2l

I & T WEA H Wel [UPAC T feram
Hewqui 8, @ IUPAC 78 ¥ Hel G 59 Hiafieh
TRt 1 RO foran st se &) weweyt 2
9% U gagem S Ueohd o whied qRATu[sT
w1 refam @ w1 fa@| qeavErg 39T SR
foran ST 99 T 9XATY] W gfaeendt e g
& a1 3§ TIESISH THE 1 AU @ g
T AT HI HATSIRdl Hi G fhar STl
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IS 13.3
frfafed 2iftewt & st de. am fafee-
() (CH,),CCH,C(CH,),
(i) (CH,),C(C,H,),

(iif) TT-qgataen () -Sfeemen

T

() 2,24, 4-TEeH=
(ii) 3, 3-SEHEU=A
(iii) 3, 3-T%. qerah (RE)-=afeer-2, 2, 4,

4 —2THfTI=A

WO 13.1: Rrei{-1eh TR hT ATHRTUT

|
CH,
|
CH,->C-CH,
|

’CH,
5-(2 2-STEHTIHIe) A
(¥) 'CH,-*CH,-°CH -*CH,-°CH -°CH,-"CH

| |
CH,-CH, CH,

3-Tfore-5- Aot

3

(®) 'CH,-*CH,-*CH,~*CH,-*CH-°CH,-"CH,-*CH,-°CH,

IO 99T LU.P.A.C. TH feuforat
Cﬁls CI|{2—CH3 =JAqH AN T qUHICH 6 A
(%) 'CH,-*CH - 3CH, - *CH - °CH, - °CH, ERER
(4- Tfora-2- AfreRa)
CH, - CH,
|
(") 8CH,-"CH,-°CH,-°CH -*CH - °C -2CH,-'CH, <[ T A o %
! | | .
CH CH, CH,-CH, T aeer
CH, CH,
(3 3-SEUIA -5- SEHHITA-4- Afoesie)
CH(CH,), ’
! Fofaren o A H fgdtae
1 _2 _3 4 __5 __6 _7 _8 -9 __10 0
(1) 'CH,-2CH,-*CH,-*CH ClH CH,~"CH,~*CH,~°CH,~1°CH, (secondary) F 7 =
H,C-CH-CH, - CH, ST ©; STEHHIfY H Th T
(5-feeht-=fea-4 - sTeEmifieresh) A 2

qred- sJ@et o gfaeenfui w1
RELER

U o WafHehal &9 |
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ITRAMA-3-TUA-2, 2-SEHUAT=A T FC&
i Frefafed T & g7 T fFHa S "R -
() T T TS R el SR
C-C-C-C-C
(ii) T TXATLST i A fTu—
Cl_CZ_CS_C4_C5
(iii) FEFI-3 W TH WIA-THE q1 FHEA-2 R
o9 wifeu—

CH,
|

c'-*c-’c-*c-"°c
I |
CH, C,H,
(iv) Wh HE TRHTY] ki GASTRAT Hl SEGSH
AV T STEvIR T | T FHife)
CH,
1 l 3 4 5
CH, -C*> - CH-CH, -CH,
| I

79 YR BH HEl e W 9EY W 2| 4 e
U T 9\ Bl HE-g o forae gHg gk ® d
frafafaa gei =t ga wifee—

IETETUT 13.4

frefafea Aiftet o w=mEs g fafan-
@) 3, 4,4, 5-2THITREA

(i) 2,5-SEHUTRFA

T

1 2 3 (ks 6 7

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

| |
CH, CH, CH,

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

A fomm

IR 13.5
frfefea =ifent 1 e fafay) Ky
T T A €7 T S M. W fafew
(i) 2-Tforerd=A

(i) 5-Ufrer-3-wftreees

W 3 4 5 6
(i) CH,-CH-CH, -CH, -CH,
I
CH,

= Aifiten o Selqn @ e e i | e ©:
SHTeA 1 Bl S 37d: He&t 7 3-HieeT 2

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

79 AT ° 3 3@ BR Y YRH w41, 5@ 9
o T8 & ®A % Al o: W AW
3-Uford- 5-TferRe 2

13.2.2 foem

Uoohd o q&4 &id Ufaad qen Wiehfas 19 8 e
ot Toorl w1 27 fafer grr s ST Hehar a—

1. TETA FTEGIHEA A—

TEEReeH 1 gen faufed saie (S9- wifem,
Yeifeom qen fepet) 1 Suftefd o TohH o ®1Y
T Y Yook Sl 21 39 Uiha o1 BTggre-ientur
(Hydrogenation) HEd %I P %T@Q %'I?Q?QGFT T =
U HaE T AR el € SR BT -BIEGIoH
MEY 1 WEHET F ol wifeTH don Yaifedd, Hm
o a9 T &l AfAfwan 1 SAfa X <t €, W Feret

IAH o AU Aufars ®9 9 SS9 A9 91 9 i
STEvIEd B

CH,=CH, +H, 2PN ,cH, —CH, (13.1)

TH T



HESEICR]

CH,-CH=CH+H,- 22N, cH, —CH, -CH,
i EIRE]
(13.2)
CH,-C=C-H+H, 22N, cH, —CH, -CH,

i LIRS
(13.3)

2. Ufeehet Eogsl A—
() Ufewra ToEel (FqeANEEl & 3retEn) w1 fw

T T BESFAMNRE 3R §RI 3TTEIH i T

Ueohd 9T B 21

CH,-Cl+H,—2-%",CH, + Zn*

FAHET AR

(13.4)
C,H,-Cl+H,—21,C,H, +Zn*
FANTLA EOE]

(13.5)
CH,CH,CH,Cl+H,—2- ,CH,CH,CH, +Zn**

FARITTT EIRE]
(13.6)

(i) T= o foomm (T 9@ ) | Ufewa
BoEe 1 Wiead o & @ Ak g
S ook WTed B 21 39 fufenar &1 gest
arfaferar (wurtz reaction) HEd %I T EH
e T G&AT el I=aa Ueohd oM ok
T v 1 S R

CH,Br 2Na BrCH, ™ " CH, CH, 2NaBr
EILIEBE] oA

(13.7)

C,H,Br+2Na+BrC,H, ™ *%C,H,~C,H, +2NaBr
i e
(13.9)

F B, IS | AN okl 2o o ©7

3. ShdifeEfeTeR %l A—

(i) hreifafcier Tl o HifedH a9 kil TSl
e (HfeaH BES/FES T ohicHaH e
o THYOT) oF WY TWH HH W HIEEAh 3T
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T Tk HH e WA aTed Yook IIwd eid
FEioRdfeTh 3Tl W e SIERIEE o 39
faciioa =1 TaewTal feRaetierTaT (decarbo-
rytation]%ﬁ%l

CH,COO Na’+NaOH-%%CH, +Na,CO,
Hifead TeHAe

IETEIOT 13,6

e o fot=m & fau foa ot o difeaw

AT St SATEIE BNt | STfufsran 1 T

TR ot fafem)

'

RS T
CH,CH,CH,COO Na*
CH,CH,CH, Na,CO,

(i) el A Torr-sruwea fafa wmaifaafas
a1l o Gifeam stuan TR e & St
foee 1 fagd-sTaeed & W e W 99
e THY] H&T Al Teoh W B

NaOH ©2°

2CH,COO Na* +2H,0- 3™, oy _cH,
difeam THee +2CO, +H, +2NaOH (13.9)
g st frafafad v 4 99=1 et 2-

0]
I

(%) 2CH,COO Na' [I 2CH,-C-O+2Na’

(@) TiE W-

o) o)

2CH, —Iclz—o;2£>20H3 —%—Q:—)ZCH3+2OZT
UHe A UHieE g qoi  HiYe g g
() HS(”:+6H3—>HSC—CHST

(F)  heE W—

H,0+“— OH+H"
2H' —H,T
oA 39 fafy g & a9 S TeRdt, 2
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13.2.3 Ot
aftferer ToTertd
Teehd 93Tl § C-C T C-H 3T o Tggarsth o1
Tl e TH BIEgIe AT i foR[q ol o
Igd HH TR ok HRUT AT Geft Yook 1Y Bl
T 37oh HeY goie S TeTed Tl U S &1 gee ael
o N1 Ueehd 407 o JoF 9R §¥ C, § C,Th
W, C, ¥ C,, T T3 91 C,, A ITY Aok Frad
e Yook 298K W 319 2id €1 A TR qer e
Bid 1 5ot | Uooh w1 foeiadn o forg emma s g
T2 W, BrRSrRTa o THeT B, Rt 3w wreferd
aredl | $u o ®9 ¥ foren Sa1 @1 Uil 1 SEeh
=1 gl 1 STEN wUSl 9 W9 % ¥ 82,
ST Fsiet e w3 onfs o faw faran S 2
T YT oF STER T W TSIl i Yahfd o &R
H 3 I dred €2 oy wet € A% g #ed € f
e (S=a Ueondl o1 o) 1ydia € om: 98 5ol
faielt wepfa =1 =rm @ foemaenl o g=iet &t facaar
% Heod ¥ WHE: 98 <@ T § TR gea ua,
et foeTmeshl St STt qared s1yety faament |
oo e €, ereriq g9 TuE 1 s 2
fafer=T ekl o Fererisr TRoft 13.1 9 g T
TS 71g T © fof enfoares somm o 9 o arg- e
3eh Feishl | off Fad 9fg Bt 21 T 39 929 W
i & o onfoees SRR stere 310] 1 geig ethed
T o WY-TY I SAvaeh TreEed 9 9a@d gl
U=A o 9 §HeEd Ueehdl (U=d, 2-Hfa
S AT 2, 2- SEHIYTINA) o FaeHlhl &l 3@
T 98 vl ol ® T U= ® ufe e wATpe i
Teh Tad @l 1 S=4 FLEE (309, 1K) ©, STefh
2.2~ SRURIETINA 282.5K T Iserd €| g S@ernsti
HT WA o GG oK TY-TTY U] T THd AT
el g St 7, e e sroEt | s ea
ek Tel qefl gl SHafve 9ol Bid © | SHfY 39oh
FALAIH HH B T
TR ToTerH
I UES S S YRl §— TR, &Rk, StRdIRNE
(ATFHFHT FHH) TE TUEEE  (AIIT HHE)
werell o 9fa Ueehd @Mrd: i e €1 fomiw
uRfeerfaai  Geeh 59 stfufsraneti w1 w=i¥ s 8-

A fomm

1, Qfaeermus rfaferame

Tooh o Teh I1 Sl TGS TRAY] BelsH, geisH
A HeHITh o gR iaeetd g W g1 S
TUHRH (573-773 K) 1 ¥ o fomRa e =
e fafweon w1 suftafa o SeisHwr B B
FHH VR ATel Teoh TGl T HehHIhI0l Tl
<9l &1 a arfufsmane, fom Toohi o erEgieH T
Hicreentd 81 S €, o Wiaeemas sthTfeRand wed €1
IR HOF 1 FARATR 0 A faan w2

TASTHIERTUT a7 FeArSHA

CH, Cl, ™ CH,Cl HCI
FARHEA

CH,Cl Cl, ™ cH,Cl, HCI

STEFARTEA

CH,Cl, Cl, ™ cHCl, HCl
EECSINEDE]

CHCl, cl, "™ cc1, HCl
FIFARHYA

CH,-CH, Cl, ™ CH, CH,CI
FARLG
Teohdl 1 eollsH oh WY eAfafeman &1 Tfa
%9 F,>>>ClL>>Br,>1, 81 el o TEESH &
e 1 R 3°>2°>1° B Wi yue o
=i Bia1 @ Seifer TSI sga efid g €1
Ig U SchAvia Afaferan €1 7 ifufewan iR
(S HIO, a1 HNO, )1 3ufeerfa # =it 2|
CH, +1,[] CH,I+HI (13.15)

HIO, +5HI— 3I,+3H,0 (13.16)

TSI Yol etk J@ell fepanfafe gr1 e dF
Tg— YR (initiation), T=X0T (propagation) T
HHMYA (termination) Ea RS B %I

Torartaty

(i) URYA- I8 AAfRAT o T Ykl shi Sfeerfd
¥ FARH 397 % FHSTTEA (homolysis) s}
R Bl 21 CI-Cl 37¥, C-C @1 C-H a4
Ft g § el 7 37 T ST W 22 Sl R

(13.10)

(13.11)

(13.12)

(13.13)

HCI (13.14)




clcl, . _Cl Cl
FANH -
(ii) TERUT- FAKH Joa-Joreh, HeF 3T0] W TR0
FTeh C-H a4 ! Agahi HC1 91 gT Hird
o goidh S €, S stfuferan =61 o feem o
o S €
(%)  CH,+Cl—" ,CH,+H-Cl
TS G- FARIH oh SHL ST0] TR STSHAT

T CH,-C1 T2 TF 3 FeRH Jo-Hereh I €,
S FARH S79] o HHIYHE o HRU g €

(@) cH,Cl+Cl-Cl—22 ,cH, -C1+Cl
FAN  Hekd - ek

TfId o FARH o, S ST Tal
FAN: (F) a1 (@) ¥ @ T §, YH: e
TR Sfge SAfafshan 1 IR Fd & TR U ()
TS (@) H9 & I 3R 0 € g o g
W Hel € U8 Q) % et € S st Sl
Il o fafor 1 gmem €

CH,Cl + C1 - CH,Cl + HCI

CH,CI + Cl - Cl - CH,Cl, + C1
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(iii) @ THUA- FS I TN ATRHb hl
T qen fafa= urwd stfafewanet & sror sfafswan
FOT B S 2

fafe=r gufea sf@en aomq 1 frefafed 2:
(%) C1+Cl - Cl-Cl

(@) Hsé + (.3H3 — H,C-CH,

(M H,C + Cl - H,C-Cl
72y 9% (T) ¥ CH,-Cl T 3% ol 7, fehg
el €H W o qeaehl 1 w8l S 2
T o FARIIHLT oF SRE TEF HT SR
(byproduct) % &1 H T h RO H ST
fopenferter gru w@en S wWehan 2l
2. qgd
Ueohd a1y ae SRS i Sufrfd o A &
W quid: Sfedihd B weA SEHFTES A WA
A © Al WY B At HEn W e et
CH, (g)+20,(g)——CO0,(g)+2H,0(1);
~A H® =-890 kJ mol ™
(13.17)
C,H,,(8)+13/2 O, (8)—4CO, (g)+5H,0(1);
~AH° =-2875.84 kJ mol !
(13.18)

WU 13.1 Ueohl o Skl Ua TRl B Uied™

aTTfUae ™ 37T AR FAgTHR TR
q (u) (K) (K)
CH, HeA 16 111.0 90.5
C,H, T 30 184.4 101.0
C,H, EIRE] 44 230.9 85.3
CH, el 58 272.4 134.6
CH,, PR IPCEIEE| 58 261.0 114.7
CH, A 72 309.1 143.3
CH, 2. e 72 300.9 113.1
CH, 2, 2-STEHfYTIA 72 282.5 256.4
CH,, EEAh] 86 341.9 178.5
CH,, B 100 371.4 182.4
CH,, st 114 398.7 216.2
C,H,, EIRE| 128 423.8 222.0
C,,H,, EEa 142 447.1 243.3
C,.H,, SFREA 282 615.0 236.2
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fordt deehd o fau | <eq sifufean fafafea
B &—

C.H, ,+ (SI;HJO — 4nCO, +(n+1)H,0
(13.19)

sifaes O § oA ke oF RO Uookdl i
o9 % w9 H wM H od B

el 1 STIAT a1 T2 STE3ATRITSH gRI 3Tquf
TET § e oSl (Black) a9l €, Toren sqEm
W,WW#WW [pigments)@‘l{%
(filler) % &9 § BT 21

CH,(g) O,(g) ™ ™ C(s) 2H,0()
3. Trfa stferdierToT
3=d TE, SRS a1 91 o §aq 9 o e

ST SAh 1 SURfd | Teehdl ol TRA & T
FE YHR o ATFNRRE IOR 979 B

i) 2CH, 0, Cv/52K/1009E o0 oH
Ao

(13.20)

(13.21)

ii) CH,+0,—2%2%,HCHO+H,0

. (13.22)

iii) 2CH,CH, +30, —S00pMn |

2CH,COOH+2H,0
THTEH T

(13.23)

(iv) TTERU: Ueehal ol SfereReol @l g, fohg

T BESISH (H) TWHTT] ol Teoh ieferd

T § Sferdiehd Biehl T Uehlgiel <d &

KMnO,

(CH;);CH = —

2 -y

(CH,),COH

2-HfreAgT-2 -3
(13.24)

4, GUTGITRITT AT FHTSIEAT

n- Ueehd &l ol UHifEm FNEe qe gRgieH
FAEe 9 w1 Iufkfd § TWH T W S 3T yfEa
Il oTel UeehHl § HHTaFeishd el Sd € | J&d 3R
e U TU © qen T 3o SIS o W shi GrE
off it 2, T 2119 W Wehd €1 3169 IR 1 vl
HOI et Srtatmanst § et fman St 2

A fomm

CH, (CH,), CH, fsfer Alcl, /HCl

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

CH, CH,
2-Hforerd=A 3-HiUeU=A (13.25)
5. QUHSTRIOT a1 WiHe

B: A B: W MER FEA T Al - Teohd T
suia oRfesm, mifcree™ aen HIftEm & SifaEe
&t Juferfd § 773K @ 10 § 20 IFASHE 6 W
TRH & Y foREESHIgd i d=ii a1 3Tk Feldid
ST | wghihd 8l STd 21 59 SIIfsha i UHTRTT
(Aromatization) a1 Eﬁ'{:fw (Reforming) Fed %I

_CH,
Cr, 0O, or V,0O,
CH,  CH, or Mo, O
| | s
CH, CH, 773K
CH, 10-20 atm
(13.26)
TS, AT 1 W e B e o T
o forq emma s @ Yook gara|

6. 9T oF @ ITTfeRan

T W9 o |1 Fohel Sk &1 Sufefa § 1273K
T TRY FHH T HTEA TAISATFIES AT SRS It
21 7% faft eEelegom o sieifier Scared o s1orE
St 21

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

7. AA-3ATLSH

3= Uoohd 399 ¥ W A & R =R et
I TeehlHl B rasfed g1 S &1 S0 o STyET ¥ B
forge a1 &1 THT sTaee! SAffshan i a9 eTqee
(pyrolysis) a1 9 (cracking) Hgd 2l

— CH,, + H,

773K CH, + CH,

C6H14

—— C,H, + C,H,+ CH,

(13.28)
T 1 T T T SRR A S
2l foRfEE qa1 o1 e § WW 9o W W U



HESEICR]

9 R ¥ A5 o Tagia 1 SUEN B ¢ SeRuEEy
reeh (S forfaa qel 1 52 ©) &l 973K W
wifeTd, Yeifeaq stean foher w1 sufeafa o o
FHE T TR U= 1 0 9 g 2

CpoHys—oB3E , €, H,,+C,H, , + 37 3%

26 "Pt/Pd/Ni
LA U=
(13.29)

13.2.4 §&IUT
Ueohl § ShTeH—ehiad TIHT (o) 3T16Y Bidl ¢l Shia-heH
(C—C) 3T&Y o FaTATIhI 18] o =)l TR fawm
e ek o Tl o1 faawor g9fHd B 81 39
FNU C-C THt M & =R 3R God O Bl 2
39 HUH o &R Afom | ofupsti o fafv= fford
forg g1 €1 wea: fafe= wweEe wh-gEm W
Rafida e Tehd &1 TH et w1 fifaw sregemd
(St C-C Usdl 3T o FUF o &R0 ThH-TH |
gfafad g Sl €) W&uu, §Ruia guraad 90
Uil (Rotamers) Fe&aldl & 1: C-C Thd e
o SuiH o HROT Yook H STEET H&I01 Hel B 7@
IE AN B foh C-C THha A& &1 FOH Ioa: T
& Bl B1 T GiaeRdul = SR % ROT Bl €
7€ 1 ¥ 20 kJmol™! T Foil gNI wferd 81 et
T TEVET ok HeT 39 &0 5 ki Wl faenfa
(torsional strain) THEd %I

TAT oF H&UUT : TS ] H FHEA-FHe Tohdl
a1l Bl €, FSTem Wedeh ehrale TRAT] W A erggie
WA 2 Ed 21 WH o a9 ud fiew Higd
TR IS TH T HET Sl R TWHT T e
THTY] 1 C—~C 378 W U FHC, T T T TTHY]
o BIEEISH ER HE T o TS & dey o
e fafearia sqeeen w=if #wd 81 3= gwuvia
T (GEUUT) FEd 21 Ad: USH o I
H&IU1 BId €1 ereliieh 378 9§ &0 = a2
T €9 § I FHEA o SRS WA ThH-TH 6
iy U9 81 9 81 S¥ W& (Eclipsed) &9 egd &
TR ®Y ¥, FEGOA WA TR FHE 6 FEGOH
e W eAfuddd T W B B S< |iaia
(staggered) &9 ed €| 5Toh STellel i 9t Wezerd]
HEqu fauadelid (skew) HEU FHEeA &1 T8 A
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W T |ft T&qol o STeY i qen STeY e THH
Tl 81 UL q1 Widla a°1 GEuul i Gigrd qe
qﬁ?wﬁv (Newmen projection) I e fohan
S B

1. WieTd yay

T YA § 0] 1 STverh A&7 i fEem ¥ 3@ S
21 IS W HEE C-C 3TEY i K@M o forg <
o1 o SR P! g2 U Wielt T i Wt 1 56
H1 FS el S ST &1 S G HreA Hl A= o
3R qe e oTel hrad ol TR < AR ¥ W&
&1 T e T o A gTRg S WA H A
Tard diwet @ S €1 3 Wl T ¥ 1200
T HIV SHR GhT et &1 T & T T Hidia
Gierd wag fosr 13.2 # g9ie Ty B

H
H H
H
H
H
q H
H H H H

(i) Wiafa &g

(i) T&3 989

faT 13.2 T % 9EE 989

2. =i gaq

TH TGO § 9] Rl WEA Y <@ Sl €1 @ o q
el shieH i T fog gRI fe@mn < € 3R S&d 58
T BREISH TELS 1 120° HvT W Wi &=

UM HIOT AT
RIS HI07 1 fgaar o

H

(ii) @rafa
fer 13.3 w7 & i ey

() o=
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et & ol R fomar w=if| s @1 9
(st ¥ R) o1t w1 H TH g9 N 9 © ae
Y AEfYd TIEge THST &1 g9 i Uiy |
TRER 120° o 10 T feera 01 Bt W@l § 98 g
fe@mn S €1 TEE o =gHA gee fa 13.3 § fewamg
T gl

HEUUN T STUTR AT : S T8ed S S
ST €, USH o WARd &9 H hla-gEgeH ey o
TR A9 Th-TR ¥ efushad g W B ?1 #:
I =AdH GfdehuUl g =JAaH el qel 0]
Afereram Tenfa e B1 SO AR, ST Hiafkd i 7%
w9 4 qiafdd i §, 99 He-gEes ey &
TAFRA 1Y TH-TW b a9 ke id & o <7k
TR Yl o e Yidehuul 9 Sl ¢ 39 9% g
Jiqtl ot i X hT oh T 310] § o Afeen el
fafed Bt 71 SafeTT skt Tenfae & &1 S €1 S
TS SAE W gHT §, T 1Y o HeF fdehut
=i foran, S SEoT o TNt W wIfed e
#1 wer fapfa #ed 21 W fawfa w1 oo
C-C Tshal 3T o Tuiq 1o R Feft e 21 59
101 1 Tgaet wIoT a1 TRISE wror off wed &1 e
o 9 FEqUll | TS IV Wiakd §9 F =<\ a0
T &9 H Afeehan giar ]| o7d: F8 frsky feRten
ST ® R WA ® c-C (seY) w1 e gofd:
g TEl ?1 T TRE ®U Sk WA S A FR
12.5 kJ mol™ B, Sl &gd %4 Bl WHE @9 W
Aqutvaeh H‘EIZQ*II)[ (Collisions) & gR Eﬁ‘[ 3] i
A den A it eIt ®, S 12.5 kJ mol
Foll-2FeliY Sl UR HE H Gerd gl 21 ord: A |
FTe-H1ed Tehel 3TE 1 0 A JrAfith i oh
fau @ ged B USH % HEUUl Rl gk qe
faifsa e gua =& 2

13.3 WeahiA

Tosh A fEeTeeed 2THqw SRgihlar Bid 21 Yol
1 M G5 1 BT =167 3R Teehid § 1 e
THIET o He ek fgerey Sufterd B, dl S Yook
H T TR TN HH T AMeUl TF YhR TehHl
%1 G A C_H, B A1eW| Tkl o Yo §8

n- " 2n

Tferefl e we (C,H,) 1 Al walq ¥

A fomm

FEH W Aol T W Bial @1 3Td: ekl bl
ST (deita Aifirr oA ored) ot hed 2

13.3.1 Tgamaeyr ot GI=AT

TewHl | C = C fgemey 2, f5ad w yoa fam (o)
e (sS4 Tt T 397 kdmol ™! ®) Bl €, S
 FHET TWANEST ok sp? HRd HEHl h GG
AfqeaT | a1 1 TEH < HrET WAS S+ 2p
SRR FHeThi oF GUISash AT FH W Th
e WE (n) &, (dY Ted 284 kJ mol! ®)
EECIRS

C-C T&dl €Y el (1.54 pm) 1 g1 §
C = C fgemmee Fam (1.34 pm) B 20t 21 30 o
o sremad fmen @ T W (m) eTeY < p Herhl
gl ATeATT o HROT el BId B | 3Td: T (n) e
T TR geer wfm R seE
HId el STl 81 37d: TeshlHl T 3 Aqehtish] fema
AfiTent, S Seiai 1 @Sl § B, 1 SAHAT @M
W B S B U SATeRteR] ol Tl offiaRHeR
ed B ool 1 e hl SUTEATd UehlA STu[eH Wi
Ueehd bl ol § TR Sl 21 3Td: Ueehid
TR SAfThHRl o WY WIH BH Thd
-t AT a9 81 C-C fgermay 1 wmed
(s e, 681 kJ mol!) THA o hIe-hleH
Tehet ST (3T Cedt, 348 kJ mol ') &Y qoil
o offyer Rt B WA o1 1 e om@ -
G 13.4 a1 13.5 § 9 T R

ferT 13.4 Tefi7 &7 T 3IRG Faa o T4 Bl AT FXd T
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13.3.2 AMH-Ugfd

Tkl o AR MTH. ™ ugfa & fau fgemey
I e T WA HT f@en H, e
o T W ST ‘S’ (ene) ST FENT fRA S )
ROl @ TR Teh St 1 YoM 9eE €: CH,

(=) (=)

Hy 121.7° H
o /
116.6°( C C

H I N

134 pm 110 pm
(

forT 13.5 T F7 F&fT 3”@ (F) 10 G 777 (F) -

37Y T T a1 () S HI0T qUT A AaTS
(C,H, ¥ n@® 1 g0 gfweenfd s ), 54 wem
Ed €| TR T o1ed Bl €1 Sl Yl YR feman
T ¥, TehA AU O YU TR W CH,
TiIels (AMF M) 91 T (SRR H. W)
FEd 1 9 TehH Gs&l & g fud I =

fem g 2
A IUPAC H
CH, - CH = CH, i
CH,-CH,-CH=CH, E-1-%
CH,-CH=CH-CH, &Z-2-%
CH,=CH-CH=CH, -1, 3 -2
CH, = C - CH, 2-HiEYa-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Hfoege-1-31

|
CH,

373

I 13,7
Frefafaa Hifiet & s R, Tm fafee-

@ (CHy),CH-CH= CH-CH,-CH
l
CH, - CH - CH
|
CZHS

W NSNS\
(iii) CH, = C (CH,CH,CH,),
(iv) CHyCH, CH,CH,  CH,CH,
CH,- CHCH = C - CH,- CHCH,
|
CH,
&
() 2, 8-SEHAEH-3, 6-BEA
() 1, 3,5, 7 - SATHRRIEA
(iii) 2-n-Hifaerd=-1- 39
(iv) 4-TfIE-2 6-SEAfIA-SHh-4-54
IETEIT 13.8 S| & TE G (1-iv) H fammn
(o) TAT UE (m) TN HT &N H1 YRk
Hifeq|
'
(i) o 9% : 33,
(i) o &% : 17,
(iii) o 9¥ : 23,
(iv) o 99 : 41,

a9y
nEY
n 9y
n a9y

N N

13.3.3 HHISAICAT

Toeh i gRT HEHIcHe U8 SATHdE THadedl Taied
S il
WIS GHIEEET- Teohl @1 i Tefi| (C,H,)
qe WA (C,H,) § et Tk € EeE B g, g
WdiH @ SR TewHl | fo= GEAT Bt 7
C,H, SHS aredl TeehlH i dF TR § fora

T €|

1 2 3 4

CH, = CH - CH,, - CH,
L oE-1-8
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1 2 3 4
CH,-CH=CH-CH,
M. &J2-2-37
1 2 3
CH, =C-CH,
I
CH,

M. 2-"frewe-1-89

G 1 U 1 99 11 U6 11 @l JHesdadl o
IR €, Safeh HTEAT 1 TS 11 Teerfa wameeE ©

SETEIUT 13,9

C,H,, & ©Td Tkl o fafq=1 Heemrers
A o HEA-YH TE TR EH. A
fafem)

T
(%) CH, = CH - CH, - CH, - CH,
T-1-39
(@) CH, - CH=CH - CH, - CH,
Ye-2-3
(M CH,-C =CH - CH,
|
CH,
2-HiAE-2-34
(%) CH,-CH-CH = CH,
|
CH,
3-Hforaee-1-39
() CH,=C-CH, - CH,
|
CH,
2-Hforaee-1-39

STadE THTaEedr : fgeTafia e TRETgst hi
Tl gE & WAl H1 & T A T JSHL
T Y | SR Y& hieH U S & WA 91 T
f=-fr= ¥ 1 39 YXC=CXY gR1 Taf¥rd e &1 Ut
Greret i fask H 39 R weid fha St @

X Y X Y
N L/ N L/
I I
C C
<7 Ny v/ Mx
(%) (@)

@A ‘R W T HAE /1 RS ([AT X A
A1 Y) fgemmafid e wAmEt o uw € iR fed
B &1 T @ | S X Stere <l Y fgemee s
®1 3Ed WE A fgeratyd wed ] o fawia
e feep o 9] = wel &1 fa= Rl o6
Hrol fomrg =t g @1 ora: 4 Tafeam wwrerre
(stereoisomer)%lsﬂaﬁﬂ'ﬂﬁ?ﬂﬁqﬁﬁa@?ﬁ%,m
faaaifer e AR =1 TRl w1 YU 8 FeRdl g,
fohg c=C fgemay ® o o 4 2N I8 widafua
B 81 39 A4 i THSH o foIy 3 W wredle o
THe ST 3R T il 1 TeFd § 3% ol FT
STl T FEAE Hl T U ThHSH T FHISae
Sl FOTd hTA 1 JATH hHITSQ| 1 aEqd § 7T T
FEAE F P A TR § T, P T
yfqsfera 81 ord: qeATopes steen wuEl o fgerefid
HTa AT o TeA giaafed S[oid of HRoT ATk
g fu= sonfafeal gef¥@ =t o B 39 YeR
Tafaw wure"a, SEH S F9H T 91 998 TH &
R feord ef, 3= WHU (cis) FE 91 8, i T
gureEt, e <1 THE 1] 9 9 fawdia SR frea
&, faue (trans) A@EEE weard ¥ s@faT e o
Frey qen foqer gumeEEl i HTEA SHHE e ¢, o
o fa= e 31 feep & oot o1 gl 6 fae
SR o HROT A FHEE! Sk O (SH—TTerTe,
i fgya emel, foeiaan enfe) o fmran <oifa €
FE-2-57 i SANHIT HEEEA STal FrHde-foaas
e ! fefafad SEm g/ wsi¥a fean s
5

CH, CH, CH, H
AN / AN /
c=cC c=cC
/ AN / AN
H H H CH,
THu-Fe-2-3F fauer-sg2-2-87
(F@UH 277 K) (Fae® 274 K)



HESEIER

e &1 gHU &9 fouer &t ga 9 sifue
YT Al €| SRy T #f2-2-39 w1 fgya
st 0.350 fead €, w@fe famer &e-2-37
ST I B €1 31 fauer sge-2-39 ety #1 e
T w4l i et fafa= sfafaat = 59+ 9@ =5
o T ® T faue-sge-2-39 & S A wg, S
fodia fezmeti % 2@ €, W&F C-CH, 3164 & %R0l
YJAIT 1 T Hleh a9l &9 %1 TH bR AT I
F

o+ o+ CH H
CH, CH, X
S Té= é
= / S—

i N H \CH3
H H S+
THYE-FZ-2 -3 foqar-=2-2-34

(u= 0.35D) (u=0)

3 1 ey querEfadi o Tetish THYe THEEE
1 qor e B g
ST A1 T9YET (Cis) fa9e (Trans) THEEE,

XYC=CXZ T XYC=CZW YR ! TehiHl gr it
ef¥d 1 S 2

Jaledr 13,10

frefafaa Afiesl o G99el (cis) e foae
(trans) YHEIT 5T 3R 3Tk 31'1'3‘.1‘1"[.7{.@.
= fafau)

'

(M) H H H Cl
c=cC

% N s \
Cl Cl Cl H

TUY-1, 2-SEFANNSE  foue-1, 2-SEaRTei=

v CH CH CH C,H
(ii) Q 3 s Q 3 25
c=c¢C c=c¢C
/ AN / AN
C,Hs C,Hy C,Hs CHg
U3, 4-SEAYS fomer-3, 4-erEafaa
BHg-3-4 BH-3-

375

30T 13,11

freafafed § 9 ®9 9 Aifer wage-faue
FHTEFE ST Hd 872

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

(i) CH, = CBr,

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

(iv) CH,CH = CCI CH,

T
RATF iii qAT iv

13.3.4 fa=F

1. UcohTSHl | : UohTEHA! o SIEeRgS i Ui
TN oF Y Yeifeshd areie %1 suftafd o 5@
T S fermrer =Aifireht g atifvren fftena fepan
T 1l Sk SR STU=E TN Uesh 9 T Bid
g1 it &9 9 fafera Yafesd area &l
ferget srfwerder (Lindlar's catalyst) Ed
$1 39 YHR U ekl i qHe S g 2l
Toshlsdl o difead qam g9 ST o |y
AT FE W 9 THETe ol TohH o4 2

1
R R
() RC=CR+H, —P¥C ,  C=C_
Q?‘#ﬁ_"f H H
U UehA
(13.30)
R\ /H
(i) RC = CR,+H, N&/%NH; /C = C\
Ten H R
foey e
(13.31)

(i) CH=CH+H, -4/, CH,=CH,
RCIER] Tl

(13.32)

(ivy CH, ¢ CH H, P¥C cH, CH CH,

e ILIEE i)
(13.33)
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1 39 YhR U W4+ S Temeedn e
FHAM? 3 IW Hi gfie & fag swrRo @iy

2. TUfeeher TgSt W : Ufeshd 2aEe (R-X) &
Uoehlelcll e (SE—teHa o faom arefirm
TRES(FES) i Iufterfd o TRA & W BeAoH
I o I & foeied W Teshd & @
0 afafen w1 farTggreaieresTor (3
foRTEgiRaSt) wed ®, Ty gaiisr a1t s
foretio g 21 a8 Tk p- oo stfufswan =
I 71 AR B Hred wE] (799 HE 9@
SIS THIY] [T, IHeh STl hleH WA T

TIEESH 1 forediod 2 21

Ty Hoop
H_C_CQ_H alc. KOH c=c

I I A / AN

H X H H
X=Cl, Br, 1) (13.34)

SIS IRAIT] H1 Wehfd e ekl wE € stfafeman
=1 R i s &1 T <@ e R gelts T
@& fog W e 39 TR B RN > S >
FAGH, wefeh Ufera guel & faw 7@ 8-
3°>2°>1°.

3. g TEReEel § : oEenee, Y | fereedt
HTe TRATIET W S RelSi AT Sufterd g, wfee
TEEEE FEA ¢ uf eEeane faw o 9
STfafERaT T ZnX, 3T T AT Feh Tk < &
7 Al &1 faeierienter a1 el wed 1

CH,Br-CH,Br+Zn——CH, =CH, +ZnBr,
(18.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

4, Uil oh T Foie™ | : 3T Theh-12
¥ fafa= wemda gforat &1 Ao ggfa &
Feggq fan 81 Uoshielal Uoohd o BIEgiad
e Bid 21 5% R-OH ¥ e & ¢, sl
R=C H, ¥ Uchiglcll %l TX HeHh T

A fomm

o WY TH HH W A o Tah 3T0] I oo
BT B Thed: Yokl A 1 Sfeh ot
Suftafd # Uehsia o9 § S 1 T 3]
foctifod i €, o1a: 39 sfafwan #1 Yeehrare
T 3Tt TeietieRtoT Fed #1 78 p- faa
arffenan =1 ST €, iR $8H —OH 98, p-
HTe TEY] Y Tk BIESIS WA Bl €

H H
g g
H-C-C—-H
| |
H OH
T

51,504, cH, = CH, + H,0

TH

(13.37)
13.3.5 IOTHH

aftferer ToTertd

Yyeliel Fehfa o 3feR ok STeliel Ueh wifaes qorerdf o
Ueehd | THMAT T |1 9o fiF Ose ‘T’ el
HiKe TS ‘g’ a1 SHH Afueh e G o
TS ‘I8’ B B weliF U de getet HeR gy
el T B1 o qeft UowiH WA qen grfud, Sot o
rferer, wg e et SE—a=id, Y2
2o o foeia Bl €1 R ¥ ghg 8F o WY-diy
$He FaLMIR § AN gfs el 8, e 9@ CH,
T F&1 W FaUAIE H 20 ¥ 30 K T hl ghg Bl
21 Uoohdl o TAM Wl g ol TewH
FAUIS FHEIE! MG @1 aTet Teh Al i garl
H 3=4 B 2l

TR oTerH

Teehia &ffor |fed SRl o Wid eid B 1 gEfere 3
TS Attt <9id 8, f5H gereei el c=C fgau
W JSH AMHF IR T &1 pe AfTRThRT o
Tt foran ged-goteh franfafy g1 off gt @1 Tesh=
Fo faum aRfeefl o gea-Toe gfawer sifafram
YefTd Yl ©1 Ueshld H SfferdieReur den TS
AYE AA(HATT T B Teeh = o1 T stfufsmaneti
o1 Giere TR 3@ YR B
1. TIEEESNM ol WISH— Tesha 929 frd gu
ohet, Uelfeam eteren wifem &1 Sufeerfa o




HESEICR]

TREESNH 119 o Th 0] o A U Ueohd
T § (13.2.2)1

2. TClSM T HAISH— Toh @ I BT
BeAlSH S8 FHE 91 FeA afae SEaeres
3 €, Tl AEEH " urteataa o
FrTst Afaferan g=f¥a T&f St S g9 H
ATA-ARI T STHJE TAE W AHA o [
% UvEd oW @ S g1 39 erfufwman
HT ITAN AU F G ok ferw g
Bl TehA W BASH 1 I SIS
(sesRiwr) A srfafswan w1 SeE
fed =en g gaifram smaq <1 fator gfimfad
BT 2| THHT I A9 =4 Hal H HA|

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

1, 2-STESHgTo
(13.38)
(ii) CH,-CH=CH,+Cl-Cl——CH,-CH-CH,

I
Bk c a

1, 2-STEFARYTaT
(13.39)

377

Ui Teehidl WX HBr o1 AMTS ( WIehiIehi®
am)

WA W HBr 1 Ghold g 87 39 | gufed
IR 19 11 81 Hehd 2

1 ~CH,~CH-CH,

Br

CH,-CH=CH,+H-Br—| 9.sugs

11 —CH,-CH,-CH,-Br
1-Swrgr
(13.42)
Tl WEAfOR, ATehiARI® F T 1869 H =
sIAfshRaeTi o1 SATIH STEIT i oh ¥ U Ham
wfaaifed feran, f8 Areni-ienits st Fam #ad €1 38
99 o R, A9 (T8 s, T9R Ghed
B @I ®) 1 3k HOTHS N S hle TR TG
BI 8, T8 W BRgS WAIS w1 §Eer w9 gl o:
79 f19m o THER IR (1) 2- SEWA STufed T
Aok STeER | I8 Al 1 g S 81 37d:
HhiIehi% &M o SAehishiol &1 ifafhar =i
fopanfafy @ o8l T THen <1 Ghal 1

Toramtater

3, TIESISH TeIgel al HAISH— BESeH BoliEs,
HCI, HBr, Hl Tesh Ml & G gl Ufoshal aallse
S | BTESISH SCgel i S afsharsiierd &1 sH 38
YR 2: HI > HBr > HClI TehiAl § SaiisH o 4
o GHM BESSH TS F1 AN ff SR 9T
rfaferan =h1 ST B1 T BH WHIHG q STEHIHT
Tkl a1 TS rfferaneti | T S|

[ufia ekl § HBr st 9T arRTferar—gmfag
TehHl # (S fgeTey W 99E 998 92 §U 8 HBr
I ATS AT seleieTEl drrs frafaty |
o= Bl B

CH, =CH, +H-Br——CH,-CH, -Br (13.40)

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

Br
(13.41)

BIES IS SIHES TeRTETEl H+ a1 €, Sii fgames ©
SATSHHTT THieh 19 U T HIEEEA (Carbocation)
A B

3 2 1
H,C—CH=CH, + H—Br

[

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

Tl ‘' HY R Wi Sy § Sate ‘|’
sTfiyer Tl fEdos Sy 2
(i) fedi=rer SEeARA, (@) WA HeERA

() ot ol | STfersh TR € €1 o7 fgdtoes e

¥ATEA T €9 9 99, F®ifE g8 vy i e 2

({i) FEYEE (@) § Br- o ThHU ¥ SIS 30
e Sl B—
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B

+
H,C—CH—CH, —> H3C—(|3H—CH3

Br
2- SHYE (= 3R)

Ui ATeRiAIeRIT IS TTT WIFATZS THTE Teqar
WY YWTd— TWags &t sufeafa ® srawfua
TesHl (S8— 9diF) | HBr &1 SIS i ek Hish®
199 9§ Tia1 81 TH shael HBr & 9% Bidl 8, HCl
TS HI o W T&f| 39 ATt 1fifepan =1 s1eaeq .
TH. TR 9 TE.SAR. A g 9 1933 H e
Torvaforamer o foran w1 o7 39 sifufsran 1 WiadEs
I @I YHTd (Kharach effect) I ARTS SrfrfeRaT

=t ufa AR T wed €

CH,-CH=CH, +HBr —%"5%%% ,cy _cq, -
CH,Br

1- SEYTo 2~ S (13.43)

T3S GHTe, Hekd-Heilsh Jaetl forarfafy g
el 2, ot fomanfafy = & 7€ 21

o o
I I S

(i) C;Hy— C— O— O— C—- CH,
At TS o)
I

2C,H,— C— O — 2CH, + 2CO,
(i) CgH,+H-BrF,cqigBr

(iii) CH,—CH=CH, + Br

ESEINE]
I ]
CH,—CH— CH,

5 CH,—CH— CH,— Br
I

(=) (@)

%0 WE mufaes Aferer T fgdtas
HeKd—HeTh HeHd-HIh

(iv) CH,- CH- CH,Br + H- Br —l“”

CH,- CH,- CH,Br + Br
(= 3dR)

A fomm

(v) CH.- CH- CH, + H- Br—_"
o ’ 1 )
Br CH,- CH- CH, + Br
Br
(379 IAR)

SR o (i) ¥ ww fgdoes gea-ges
et We-geih b1 gor o eifuen Tl g g
SEeh R 1 -SHY9T G 318 oh &9 § 9 Bidl
21 98 M W I 91§ i wieEe g9 HCl
qel HI & Goho o Yef¥ &t gan 21 98 39 92
W e ® R HCl 1 eee (430.5 kJ mol ),
H-Br o 3@¥ (363.7 kJ mol!) & ol ¥ Jaa
B BN ¢ p, TR-TAE 5 fasfea T a
Tl HI (296.8 kJ mol ) &1 3Te geiel Blel €, W
ST HoI-TeTeh T5aTay T S+ hi a3 |
TR BT SIS 219 I B

IS 13.12
2I-1-39 &1 HBr o W19 oo faferan 9
T IRl o6 TR AT EH. M S
(i) TRATEE i STufertd | (ii) WiFaES &
Iufeerfa Hl
&
(i) CH,=CH-CH,-CH,-CH,-CH, +H-Br
T -1 lnﬁa%m‘s' sfeer
CH3—(|)H—CH2—CH2—CH2—CH3
Br
2- SR
(i) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lqrﬁmsg Jufeerd
CH,-CH,-CH,-CH,-CH,-CH,

|
Br

1-SHReH

4, GEHIh 3T T WANSTH— Tewhl Hi 38 TR
e o7 9 fohan AmepiHiei® FEm o6 ST{ER
T T qe SoeRASE! AnTs sAfufser g e
TIEGSH Tethe od 2
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O
Il

CH2=CH2+H—O—ﬁ—O—H
o)

CH; - CH, -OSO, - OH @em1 C,H,HSO,
T TESHA Tehe
(13.44)

CH,- CH = CH, + HOSOQOHT

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

e BTG Hehe
(13.45)

5. Tl ol WA — TeahA, |IE Gowfe 3T i
FT IQ kI Ul H A F WA HIRIHIHE
fremER sifafshar ek Ueehielal s &

CH,
- \
CH,-C=CH, +H,0 —— C-CH,
| |
CH, CHs on
2 -Yferergrd 2-HfeTaraT-2 -3t
(13.46)

6. AFHEFUI— Teshld 3T, F, wad qREw
T, foem (SRR ifqetier) o | siffeRan
Shleh T TeTSehiel STl &1 TIefrem TWHTE foete
1 Tastiento Sreqwar s wer 2

CH,=CH, +H,0+02 002, CH, - CH,
L

OH OH

-1, 2

Sl
(vemTeeRTeT)

(13.47)

9 KMnO,

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

CH,CH(OH)CH,OH
U1, 2-STE3
(13.48)

TRATT TR TS SAe STl el SEehme,

379

Tk 1 HI2H 3R o7 § Aferdiiohd ®id 1 S
! Upfd, Teehi= &1 Yepfa qen Yifie aRkferfaei w
et et B

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

2-HfoFgdE EIREIEf

CH,-CH CH-cH, ™™%/" ocy,cooH

-2 TS 3T
(13.50)

7. SN SUTEA— S STI=A H Tew A O, H
Heher HT SRS o & 3R Zn-H,0 % 5N
ASiFTEE w1 foge B2 et o 8 S g1 Te
Afaferan Teha qe o TEg@ Atk o fgeray
1 fearfg ffyem w0 & fag sTam o endt 21

~ON
CH,CH=CH,+0,—>CH,-CH  CH,
= | |
O —2o0O
Wi SfsAEe
CH,CHO + HCHO
A AT — Zn+HO
(13.51)
H,C H,C o
\ N/ N
,C=CH,+0; — C CH,
H;C H,C Ol — (|)
2- Ao l
Zn + H,0
HaC_
C =0 + HCHO
%
H,C
TrI-2-37
(13.52)

8. SECTeRTeRTUT— 3779 Tifetefi= =1 et deor diferef
vite @ afifed g eifues den o weli etupet &1 3=
Y, 3=9 <@ qA S I IURATT H Fohed wH
Y diferefT ot B €1 39 YRR W Teg 3T0] qgeieh
FHEAN 2| TH AT BT SEARIHIIT AT SEART
HEd €| Tl Ak, T4 sgeish W< e 8, Teheleh
FEAM Tl
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n(CH,=CH, )—’3?@% VM, (-CH, -CH,,-)
iterefi
3T TohH off Sgashiah o tfafswar weféa wd 2

n(CH, ~CH=CH,)——=2 ">CH,(-CH~-CH, ),
e

(13.54)

STl R STAN T o O, Frefifed side,

fpsiex fewr, faetm, oy, e aen et shfeme

a7fg <k Fmior o fohan S @1 Wiferdidi= 1 SwET gu

o hiZ, T i sifeedl 9o 31 Teferd (Moulded)

aEgstl & SAEA o fau fRar S €, et o

Tiferefi den diferdrd= 1 g8q S9Er gER faw
feran =1 faomr s T R

13.4 ToaTEA

Teh I 1 THE Teehlgd f g grEgiehE 21 g
T T AL oh He Weh TS Tl §1 Yook
TNl Teehd i ol |, TehEA | BIEgioH JLHTILST
F1 A Y B T TR GHAE YA C H, | T
TeHTEd SO 1 YUY RN TS URd ©, S
UHifeett T 9 y=ferd €1 THifeei 1 STan e
afee & fau siwiuHifee s & &9 § g &,
S sAferdtsH 19 qen tEifeel 1 fufsd @ 9§ ot
2| TehEA e e AR o forg yrfves gered 2l
3: 3@ 0T oF ShTseh AMTeh] 1 LTI FHT 2|

13.4.1 ATHYGId a7 GHIEASAT

T 9Eid H Ueehied THIfeeld oF ogede oh A 9
SH S 1 g uE. ugfd ¥ W e o
ST ‘UA' 1 oTE’ G UEII Shieh Toehied i
T Yok o ocqs M | S Wil 21 reE s
feafa gom fr-emafuq weA @ i@ w1 S R
TeehTgd S o h® Tl o HHT a0l 37, 4. 9. Hl.
W groft 13.2 # fau T )

WRUMT 13,2 TeahtsT C_ H

n""2n-2

n

(13.53)

A fomm

ST I Teel UG ®, TS a0l WdTe STuEti whi
haet T & T B ¢, fohg S | <1 WAt
Taifad € (1) =qe-1-3TE (2) F2-2-3T=A| Jf
AT AifieR f-atee w1 feafd o wror g o fa=
21 ord: A wHEEE oty awaga wean g1 &
fhd YR W RIS G 1 A R 9 Ghd 87
11 ST TeahteA (foreht 10 C_H, ®) o di
e THTIS i Haq J@ q IXd J@er & €9
o wafted w60 W Fefafed d@ad g9 8-

; IUPAC -9

CH,
HEF-9A 1 T 11 Ferfa gwrere den S 95

[ el 101 372l 11 o 111 el THEdd o el &

ISTEITT 13,13

TehTed 9vf o e TS o fafu= wmmeeEt

i T W@ SR dL e 9 fafew) fafe=

A T R YhR 1 qHEFEdr 9 872

&'A

TEhTE 90 o red WS 1 STUEA C H,,

Bl © 39S GHIfad 9 39 YHR o—

(%) HC =C - CH, - CH, - CH, - CH,
B 1 -3

(@) CH,-C=C-CH,- CH,- CH,
B2~ 3T

() CH, - CH, - C=C - CH,- CH,
B33

St o WA 9941 L.U.P.A.C AT°

n T A :E] -9 A T IUPAC
2 C,H, HC = CH THifeetd TAST
3 C.H, CH,-C = CH nferet wHifeet EIEIES|
4 C,H, CH,CH,C=CH Uyl UHifeet -1 -3
4 C,H, CH,-C=C-CH, <Srdfo™ UHifeem  =2-2-31m




HESEICR]

() HC=C-CH-CH, -CH,
|
CH,
3-AforeTi=-1-31g

(¥) HC =C-CH, - CH - CH,
|
CH,

4-TAfoeTi=-1 -3
(¥) CH; -C=C-CH-CH;,4
[

CH,
4-Aferd= -2~ 3T
=
(8) HC=C- C-CH,
|
CH,
3, 3-STgHfYesge-1-3TgT
ST FHEHS- @ FHEFed T8 fefd TeeEead
o I T

13.4.2 Fr-smeer st 9=t

TS, ToshTed S0 ol Seiad 210] €1 TTEA i
G o 13.6 § =@l T 2

TS o Yedeh shiee TLHIY] o T ] sp Gehikd
THeTeh] oh TN AT T e —ahier [ErHIsTs:]
ST €1 Tk ShIsH TXHTT] 1 I sp HehRd hefh
SAATRTT 2787 o & BIEGSH T & 1s hafh
o |1 StfaeaT e ek, & C-H famn eey s #

1s G 1ls
° sp sp ©

7% % ad § T3 o T o A
2p, - 2p,
T
e e 7
2p ST 0 -
/TR
I3 o qc o IR TS % T A

forT 13.6 3 HI qU1 Y AGE VAT THTST HT
Fefg aE (F) o AfaeargT (@) . faearaT

381

H-C-C 37/& 01 180° %1 il B| Ucieh shisi
THIY] oF G C-C 3T q T o dde b
p-heTeh B €| Teh e TRAIY] %I 2p ek T oh
G B B, S SHIIYee Ao ek a1 e
TS o W T (TR) S SR &1 T TR ST
o wh C-C (fammn) et < C-H fammn ateier qen 1
C-C (W) 3= B 2

C=C &1 3rray @Hed 9y Tetedl 823
kJ mol! %, S C=C fgeteir sy Q??l?ﬁ 681 kJ mol!
3R C-C THa AE 54 Tt 348 kJ mol ! fees
Bl Bl C=C &1 femey o« (120pm), C=C
fg3te™ (134 pm) 9 C-C Tk A&EY (154 pm)
o § BT eIt 21 1ell WS i AR o we
Solaed Y STAUHTT e T TafAd serrenR fafd o g
T TUEA T T A 2

13.4.3 fa==
1. hfcaay wreise A-

STl o HIY ohieHaH hEEeS i Afuferan T i
Y Y TUEA S ST B ik qen fo 92 o+

i o H A
— C=C
/ AN

H,C - C - H + KOH
[ | - KBr
Br Br -HO H Br
7—| — NaBr
NaNH2l_NH3
CH = CH
TRH ek hicHdH HTEIES Sl Sl €1 T Teer 9
frfafaa srfuferean gru fomn <@ =1 o gran 8-

CaCO, —45 CaO +CO, (13.55)

CaO +3C —%» CaC,+CO (13.56)
hfeqan ez

CaC,+2H,0 —> Ca(OH),+C,H, (13.57)

2, A SERegel 94—

=1 eeeEel #t eifufera Uoehlelel diefirEm
TESIFES W U T T (TR RarsHIHhIol gl

2| BTSN 2SS o Uk 1] ferelifd o § Wfeshgel
TS U BT ¢, S HIEEe o WYl STER F O W

TehTed < &
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13.4.4 TOTIH

aitferer ToTend

TeehTEAl o Hifdeh 01, TeehiAl q2 Yookl o THM B
21 YoM I e 9, 3T T8 WeE g9 qefl 9
IoId HEH 319 B ¢ HHE Toshed VR B B
OIS T SATTereIfTes e Bidt 81 3ok 317 HEe T
& B €| Toshted godl Yo, Sl 9 gcfeh qei widl o
AT e ¥, Wq e (ol S -geR,
FTTILFANES SN S-S forer B B 1 3ok e,
TR Tl Sedl STU[9R oh T §&d 2l

T TuTers

TEehTE ST STRATT T, ANTIcHeh Qe Sgeieh [oh ol
arfaferad wef¥T HLdt B, o 39 YR B—

() UGHRIET ol STRAT T[UT— TifSaH #1g A HieMEe
(NaNH,) T9e &Rk &1 €1 3 Teed o et aiffenan
hich SEEESISH o Y Hifead UEifeenes o &
3 YR 1 SFYhaTT Tl den wdH wef¥a et |
IE T T a1 THF i o | WTET &l 7™
WehTd b SITd Shidl &1 UHT SR 82 1 SR HTE qel
Th0T o HION Bl €2 A9 T LTI HL e § [
TS T BEISH TWHTY] sp Hehd h1e ILHIY] |, W=
T sp? h{d e WA ¥ T TIH § sp® Hehfd
HTa THTY] W I[ST Well &1 TATEH ok sp TRl hHefeh
A fysad S U (50%) o HRU IH I=A
TR TeHhal BIdt €1 37d: 3 TomgH § C-H 21sie o
IS Sl i, T | e oh sp? i Helsh
T2 T | 16 o sp? TR heihl sl gl § Ta1
3R 2Afyeh SR fd ST, f98 TeH qon wefid &t g
H TARA | SRS THY] WeH oF 9 H A9 o
factifad =1 Sma ora: Fremafud A T ° g2
TIESISH TLHTY] STt Wehid ok id 2|

HC=CH+Na > HC=CNa" +'%H,
Hifesm tgAEe

(13.59)

HC=CNa"+Na—>Na‘C =C Na' + Y.H,
TRAfead TAES
(13.60)
CH,-C= C-H+Na'NH, —» CH,-C= C Na*
Hifea® wifAEe + NH,
(13.61)

A fomm

Ig M WH A 9 @ fe fBremey @ 92
TIESISH AN AT BId €, T Toehied oh HHE
TR WAV STAF T B Suded sifafeRand
Teshd el Uoohd WSHd &1 *id &l I8 Teq
TeehTe, Toshid e Ueohd H a9 &% 2q vgad
fepa STl &1 S92 137 qofl 2235 1 ST
ATfRaT ShTH T 1 BIT? Uk, Uosh A q Tcehisd
frefafad o o eref wefa gefd g—

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

(@) anTet srfaferar— Tl | femEy e 2
3 I8 TITEESISH, TalSH, BESSH age S o
T ST © AN Hd &1 AN IS et uel o
T o

H H Z

v e I

-C=C-+H-Z—-C=C—+:Z—-C=C-
AEfHfceh ¥HEA

o

w_‘é@n dUIST ScHlx HIHI=AA] °||$|"|rQ"|°h AT
o T W R e 21 seufhd TesTel | AT
TTehiTeh 1t 120 o STTHR Bl €1 Tohtedl # 3Tfushal
3T RU o1 @ T
(i) STEEEEINA & HAST
HC CH H, VPN 1 c cH,) ™ cH,-cH,
(13.62)

CH,-C=CH+H,-2/Pd/Ni,jcH _CH=CH,]
IR IES] BIRIE]
~H2,CH, -CH,-CH,
iLE]
(13.63)
(i) S T HIAE
CH,-C=CH + Br- Br— [CH,CBr = CHBI]
1, 2-STESMATA lBrQ

Br Br
| |
CH;-C-CH
| |
Br Br

1,1, 2, 2-3ZSEGY
(13.64)



HESEICR]

TH Hohe W S ol - 1 festiohd g1 i 8l
3F: TH ST o T o faw e feRA S 2
(iii) TSN 2SSl ol HASM-— TohlEAl o
TIEEISH Belige (HCI, HBr, HI) % < 310] & Heher
¥ o9 ereaEe (W ©h & @Ed T W
BelieH S &) = €
H-C=C-H+H-Br—[CH, =CH-Br]-2-»
2-sH9dH  CH,-CHBr,
1,1- STESiECE
(13.65)
CH;-C=CH + H- Br— [CH;3~ CII = CH,]

Br
2 -SITHYT

|

Br
CHS—(:?—CHs
Br
2, 2-SEAMY
(13.66)
(iv) ST T HAISE— Uoohd qefl TeshH 1 Hifd
Teahte ot St | Ayl B € ofR ot o sifufsman
&l T 1 Toshted 333K W T Fohe q g
R 3T i IUfeAfd H STct o Teh 310] oh &1
G B HrEife ATk 3d B

Hg2+/H+

HC=CH+H-OH-22 2L, cH,=C-H
333K |
T OH
[
CH,-C-H
1
o)
s
(13.67)
CHS—CECH+H—OH% CH,-C=CH,
|
ST O-H
e |
CH,4—C—CH,
I
o)
i

(13.68)

383

(v) STEARIHITT

(%) e SEAdeoT— sHFa aRfefaE |
TR 1 Mgk TEAHIHO BH W uiferiEifeet
Fere WfeTUeIE Sl 8, Sl See SR ol Uifeueng
THEd CH CH CH CH ¥ & & 8l =9
(-CH = CH - CH = CH-),, W1 fsa < gehell 21
fafyre aftfeorfat & 3 sges fagd & game® e 2|
a1 difedifeeia #1 59 fren &1 3w SefE o
Toeie o &9 H feRal W1 €1 ©Tg wTelehRl 1 aTden
g fthed golh!, T&i qo1 gereish gl

(@) T TEAHIHITT— TAEA & A a< A6
At § 873K W Waled &UH W SHHI AHh

FEAHIH B S T AR S A T TgerhIEHd

IRy S o ®, S Sesiiegea, Toreh, stfy
A I wETH ARl o GRS A B T
Uefthfean Aiferl =1 Tifess ifienl § qfafda w6
o foru gate v 2

fg HC
CH o 9«
[ 22 O-0
CH CH 873K
N,V
CH
(13.69)
3qlelul 13.14

MY USHISH TR hl  A=iH hd uRafdd
FHN?

T

CH,COOH-N20H@) , ey, cOONa—TEL T,

CH,—12>CH,Cl

Na /3 $eR
et sifufsRan

C,Hs —2 5 C,H,Cl a;TKHOf> CH, = CH,

—2%2 _ CH,Br - CH,Br—2“"%_, CH, = CHBr

A qd e AferehT
873K

CH = CH « NN
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13.5 QUHTER BTSSRt

Qs BEgehTer i WA «ff wed B, il 3ioh
srfurer Aiferl o fafeme iy (e wiss ‘w@E,
fSrmem ot gy g ©1) @l €1 TH Afienl Wi
‘“tmfess Aifies’ A fean T 21 etfushal U ARt
e e fie e e
Bt §, WY Afushaw stfaferaneti § St afa
TG S welt B1 WiAfeen AfTRT o HE S T
sfderdga oo el @1 59 wWafes Aifiesl o
=g Bl % 3% aﬁ"ﬂ's—é (Benzenoid) den
(nonbezenoid) Rﬁ%l @?@@'@W:ﬁ?\[ﬁq
T E-

00

AEHA

13.5.1 AT Ugfd AT WHISAIET

B0 e AR w1 AW Tgia aen qEeEed
U Tweh 12 W KL Yeh B =i @ gl B
TIESISH WA U €1 37d: d Tsh YR 1 Tehed
gireenfia Seare oAt B1 A S o & eTEgieH
T I FEE A1 T TR ST =] A9 9 5N
wheerntia e, @ & fafa= feafa wameee dva 213
1,2 e 1, 6 3Nl (0); 1, 3 AT 1, 5 HA
(m-) 9 1, 4 T (p-) 21 fgufaeenfua s=i =g
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SHA WA FIefeh AR hchel 1 1 &9 1829 H SHHT o STHEeL AW TR |
T o1l o T 1856 H WHET q1 T 1875 § Ugel W@l & el a1 TS
FHTA WEA o &7 H 3% q gl ArEH U 9o W 1958 H W@ 3% I8
&I o o oTeh 1= TRHIY] 09 H STE SR J@eted i a1 Y Fehd
g Tl Sweid o9 1875 | S 1 AT 1 T T § FEH &7, S S
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3fi@l & G Y] A ® | S YRR oh TorEl 1 §EEe B ik 6t siiE o 9 IH W e H e
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sifaforanatl st Treifiendl o1 Toem | fawd @1, e
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Y e AT R IURAT TR p-Hheh
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Feptl, 7 foh o ohael T e AIGR] o e, S
o1 13.7 (%) W (@) o @it e ) foweriea
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X-foRtor fqafaa fiehe  awfioh THaeid ST0] i
TS T S I IS 9@ (F) adn (@)
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FT S, Sefeh X-fror fiehgl o 79" & MR
T B: YA C-C &Y &arE (139pm) TE T8, S
C-C Thdl 3 (154pm) 9 C-C TgeTe¥ (134pm)
o T 71 om: g uRfefeEl § =AW g
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(i) SHqerd
(i) IF o e o1 HYul foeeriehon|
(iii) 918 H (4n + 2)n T, &l n TH IO @

(n=0,1,2,...)] 39 B 99 (Hiickel Rule) g1
ft Ieaifad &9 B

wWiHfees ATl o £ I TH THR 8—
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13.5.4 o= Rl Tar=m

=S 1 AR ®Y H FiedR § e TR S €,
ey 39 frefafead yammemen fafesi g/ o1 wed
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() TATET o WARIT dgAskieT @ (fEu

3TN 13.4)

(i) TWHifew 1 o faermEiforeieur U— sigh
3T o TSI S0 hi HWSTARH o T TH
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COONa
CaO
+ NaOH T + Na,CO,
(13.70)

(iii) AT oF TTET W— HIAlc hi ST i Sl
% 901 T Fafed i § I8 dwsid Aot
B S R

OH

A
©+Zn —>©+Zn0

(13.71)

13.5.5 TOTH
aftferen TroTerd

s U Wifew BRI yEd ) g1 3
I : faferse TiueeR, T <9 A1 S B €1 e
Juerefa & Tifeal | favafifaq €1 gaent faftre wiy
q Yoty cehtl e o %Rl T8 v | qe
HUS! i YU W@ o faw S | o B Wi
BIEgRTeA ool | Aol qen wefie faemament o
faeia €1 9 westell (Sooty) i o |Y Serd 2l

TR oTerd

TEEE T T 1 SelaeeTe! Ffdaeemad grI
srfrertera fopen Siran 2, erediten foio aRfeerfaai o 3
el a1 SferieRtl Stfaferan <erid 2|

RO T TZ2h0T, RS, HehHeH, Hied
e Ufeshed, THifee % soeeman wfaeem
Al E+ 2

(i) TTEETRTUT— IS =i T 1 H5 TEfeH 3
A Hewleh el (SR fHeon) o |y T
o S @ A 9= 9o | R ggE ufawe @
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l 323-333 K

NO,

(13.72)

(i) FASTIRTOT A1 EAST— 9 37 (SRI-FeCl,,
FeBr, @l AICL) &1 3ufeafd # UfF, Taom
arfuferan Y AT 24 2

Cl

firsfet AIC,
+ Cl, ———> + HCI

FARISSIT
(13.73)
(iii) FERIIRTUT— HTHIh T T8 5N 90 o
TSI TATY] T TR FERHIHT I Heh e
FEAM T TE A% oI 3T o T TRA Hioh
e foan S

SO.H

A
+ H,SO,(SO,) —— @ + H,0
qig
IS Tehife 3T
(13.74)

(iv) WISA-ShTHE UfeahetiehtuT a1 Ufeehe— fstal
AICL, 1 3ufterfd # a=i @1 Ufeshe 2ae 9
sifuferen R W Ufoshal d=A 9T Bt 2

CH,

firsfet AICI,

By

(13.75)

C.H
AlC1 2075
[::]-+cgg01——l—9%»[::j/+ HCI

aferereh
(13.76)

A fomm

1 -FARYY Y dwsie & AR S R n-Wfda
A= 1 STUeT SPEWITS  swsi- o Wi el 872
(v) HIea-ohTe Ufaciiehol a1 UHifee— @5 T
(AICL) T Sufearfa # s=fa &1 e LGP el
ifae terRgRes & @Y AR 3 W Ufaa
EEEE e I

COCH,
[:j+CHCWHﬁ$Zm1 [ij+HG
A
(13.77)
COCH,
+(CH,CO),0 =T AICL
Tdifesd TTeRgRS A
+
CH,COOH
(13.78)

TR Soiae el ifaehter i offue o forn
ST A G gl srffenen gt fre geierere
R d=i1 & TR TS ITAR Ufaeenfud i
SEEUREEY, S ! I it Tfee o &
w1l wel fsiet AICL, %1 Sufeerfa o stf¥fehan s w
THRIFARE=T (C,Cl) W T ST Tehell T

Cl

C 1

© faster AICL, ¢
+6Cl,———>> + 6HCl

ci Cl1

Cl

(C:Cly)

(13.79)
TASFEE! ( TAS RN ) wfaemo st feranfata
e qeaA e SuR WS, (S =¥faweras
E = SoagEel ) sifaferand frefafaa ol g go=
et 2|
() SRS i Scard
(@) HEYAET T I
(1) TeHEd! HEEEEE 9 e &1 faead
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() TR E+ ot ScAfT—  S=il o S,
Ufesher den Wfaed | feia AICL, ST oRe 7 B,
STGFAVIRT AfTHHE o W WY BT HIL: Cl°,
R®, RC°O (Udifersm 31e) < 2

+
AlCl, —> CI +

FARITEH

SIEE
+

CH,-Cl + AICl, —> CH, + [AICl,]”

Ccl-Cl + [AlCL]

+ —
CHs—ﬁ—Cl + AlCL,—> CH3—ﬁ + [AICL]

AESHTT ok Hed H TeHRRE T 9 AR

3T I W o TAMIARY W SARIAERT TSI

S (ff}oz) =9 TR T 8-

H

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

| ®

W\NO = H,O0 + NO,

-~ 1 5'\
Asfesh 3t

€ U= 929 © o AEeiiEd e 1 St i
yforen H HewIieh ST, A Hi Wifd qen AEfes
e, G 1 A S w2 FAd: TE HERT
-8R G R
(@) e (AT & ) ST ST
ARG o STRAYT H o Hehd a1 TAIHIH A
a1 2, Fre uh e sp? Rfia srewen ¥ g 2

sp’ &

H <_=|0"|?1i7f
@ /ﬂvE@ @E
+ ; ®
H

o Heper (WA o)

H—

389

WA oA frefafed JeR 9 SR g w@nfaa
IS Sl B

s

,—\
=|le, | E
H

f Sgpa @ QA e o sp® Hehfd
SHTa TCHIY] T AT ol Toiehiol %ok Sl €,
fSreer R g7 Wi o @l < B
(1) Wt ot faeitaT— Qe o i g et
FH o fl o Hepel sp® Hehild € W AICL
(ers A, Ufesmed den Ufaem o Hed #) stean

HSO; (TR0 & §ed #) & AT 51 WeH
1 el e 2

[AICLJ
+ HCI + AICl,
e O\ E
g IHSOJ
=3 + H,S0,
H

Yol aRfefal S8—S=a 919 U9 T« W fohd S
F1 Sufeafd o S=i7 RSN Ml SEgNHT g
HEFAR R st 2|

Ni
+ 8H, —
EEIEC QI

(13.80)
ST YhTer Y Sufefa A i aelk ST i
I W AT B SfesEaREs C H,C,

T €, o ToeRd o wed 2
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Cl

uv Cl Cl
@ s 30, —
500K cl
Cl
AR RTINS S

(13.81)

FET— oI I arg Hi Sufefd § TH W
Foiell &l & WY CO, T H,0 &dl 2

CeHg +%O2 — 6CO,, + 3H,0

(13.82)

fordl TEgiET & A <8 eAtafeRar i
frafafea wemafts sifafea g =i feen
S 8-

CH, + (x+ %) 0, >xCO,+ 2 H,0 (13.83)
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A fomm
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v AV
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TR S eI B1 3Td: gEIa: 3l feerfaal
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YA -1 T o HROT A SSiie getd W SedR{ S
FH H A ¢, (o O wieere sied @ S @
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TR T
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feorfa w ffde ww@ &, 3% Wer fdvit wug ed 2
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13.6 HETS TOT a9 faeTerar

ST q IgCThEh A BRgehed, 8 1 | Afueh
St g dord @, fawea qon R S (Sheer)
o1 WA 1 TgChSH SIEgIheH, e qarel
S—deTeh, hic qe U o o1qul <@ 9 o
g S 7Fe R ¥ waw W fafee e waEt
sAfaferaneti R SLTAT, I Fdd: T T HE S

F T PO HEEH EESERE e Ry T g

1,2- S=TUgEH 3-AforerehTcien 1,2-S9=Tq1sdH
e . "'
CH;4 O
9,10-STEHIIA- 1,2- =0 e 1,2,5,6-SEa~ugEH

S IRa )

EISSIehTe Shoel s A SIS oh AT BId 81 TIEgIehTa J&ad: hicl qe Y2ifer™ 9 9Ia i 8, S St
aﬁg@r%ﬁﬂ%l et THEA (Petrochemicals) 31 Hequl SAedIfsh Scar&l o faior & fou gea grfas gemef
&1 o] $o g1 T STe o WH@ Sl Wi wfed Yo 9, TS, (Liquified petroleum gas) @i
Tifed Wrehfash 719 ®.GA.ST (Compressed natural gas) €, St U2iferam @ Wi fhy SiTd 81 ST o S1ER W
BRSIHE hl fage g@en dq@ (Teoh), TEGE (Toh= a1 Tehtzd) , Tehia (Ufaamias) qon wWiifes
ot o afepa feran R B

ToehHl 1 T AR, Yor-Teteh UTaeeTus, S, STaRieRTuT qei UTHETeRTuT | Teshi= qell Tohted
oo atfuferand wefia #d €, S g&rd: T eEr anTet rfaferamg Bl €)1 tWEfch eEghEn Srqw
B BT ot geraRiTegl ufaeemae srfaferant v d €1 3 difiten fosiy aRfeufaal & Hener-sifuferamd vl
F B

Ueehd C-C (&) 3Te o He B0 oh R0l G&9vie FaeFadl (Conformational Isomerism) J&R@
Fd €1 T o Fidald (Staggered) T T &9 (Eclipsed) § 9 Hidd T&9U1 RSN RAMSH i fushan
T o FROT A T T R fgaree o AR SR wfasfd ol oh wRel Tew i werthde (feE-gi|)
HTEEeEdr YEEE w2l




392 WA fomm

S AU SHTES AifiTeh QUHfeshar wei¥ wd €1 Akt o Wifew B 1 U, kel gN
YRAAIEE (4n + 2)n SHRA Fom R e 81 d=iaed 9 IS Tgel 1o gfaeenfial w1 gafd
TREE! UIATITT B 9e1d 1 Hishadl Ua fHfthad] shi G FoT i arl 99e & fefd (Orientation)
1 JAIfId Hd €1 HE Tgohsahia BEgIREA (Polynuclear hydrocarbon) ¥ s=fiHeac omod o et
@l B1 A HETSHT Fepfd S9d 2

AEH

13.1  TIF % TR & S TIF g adt 27 379 39 oh g e
132 Trefafaad Aifee o [UPAC 4 fafau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,

) W (%) @—CH2—CH2—CH=CH2

CH,

OH CH,(CH,), CH(CH,),CH,
(=) (®) (|:H CH
) (CHs )2

() CH,- CH = CH- CH, - CH = CH - CH - CH, - CH = CH,
|
C2H5
133 Trefafad il f5aw fgame aen feme 1 g <o T ¢, o 9 gurfad fefa
gueFEl o HEE-939 TS [UPAC 91 Sifsm—

(%) C,H, (T fgemaw) (@) CH, (T femse)

134  TrefetEa difitent o Sfsi-31qee & 9= oFH aTel Sl o A fefan—
(i) Y=-2-%d (i) 3, 4-SHEAf-ge-3-39
(iii) 2-uferege-1-8 (iv) 1-HFeege-1-3

13.5 T TodhE 'A' o SIS oTq8ed § 9=--3-3119 a1 USHial o1 fasor ured 2 21 A
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(i) SoFTEA (iv) 2T
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13.10  s=i o o fg-emee g 2, TR off 7 et ol €, 2
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