QESEICE

HYDROCARBON

ERE)

9 Theh oh STEAI o IYHN 379 :

AR T AR RNCH. Tgfd o

Weheh 13

11085CH13

ggIwreT el & UgE Wi 2l

HTER BIEGIhIsH! 1 ATH &l Fol;
Ueoh, Toehl, Teehled qefl Ui
BIESIhTE o AT i T HT
TohTl der 3kt WA for gah;
gIegehTe o fa= @t fafy= fafe
% SR H 9T

difas wad TEEfE TUeH W
SR W Tooh, Tooh [, ToshTsd qen
WHfEH BIEgihlaql H faug Y Toh;

weH o fafy= Seqon (SHihRiHeH)
oh 3T TR 394 fa9g Y Tehil;
BIZgIehTad ohi fHeRT 1 sl oh ©d
@& & ° qu o= A sy
T ge<d &l W;

sdRie famfafyt o R ™
ST Tooh i qel Teehleg o Teheld
SR & T 1 STTAM HL bl
A= 1 HTEAT BT o, T
TS TAFRIETR! Fiqeema-Afafswanet
ot foranfafyr =t =aren S Teh;
Tohel Jfaeedt ssiieerd TR afaeetusi
o TR 9 i S i Tohil;
adan

FEST=Idl aun T & fawa o

TR Tl

gIESIhTa UE T&d: T B, TSet 31¢f ohelel shra qefl BIgSisH o
qifirer 21 TR R STTe § BTESrshTa 1 Hewqul e g1 3
Terdiel, St g Gfered wissi @ uRifed &, it $eM & w9 A
ST § AT S §1 TSt i Yeiferdd 19 w1, et St
GEa Wipfak TG w1 Gii@ ®9 F) e AU diiw 9
TS (Sfad Frepfaer 119) Y=o § €1 e ot o €, S Wit
G o TR T U g &1 Uiy, S g-qdd o = urE s
%, o YTl STEEA (fractional distillation) Ee) ﬁ'@?’l SRR
HUFTT U BId &1 il 9, hid & G5k M (destructive
distiliation) ¥ ¥ it &1 Wiepfaeh 19 a1 o pfi 1 GIE
AR FU W A U S ¢ Gled o qven ww e gdited
Wi T’ Fed 1 TAdiS 1 ST el 6 o w9 § B g,
ST e YGUU et T T HAET w1 off STAT W] o ok
w9 | fofa1 S 2, WAfeh 399 $ 9guu et €1 TEferd arel
I 29 o ®Y H Yo, SiSiel qe TS i SEvgehdl gl gl
UZIel qe YIS | S dTel Eferd e %H YS9 el 21 3
Gl o eTZSRIEA o THH0 B €, S Sl o Eid 81 eTggehleH
1 ITAN Tifcrefi=, aiferyred, giferersdy oTfs agae o o |
o STl ©1 S=9 STU[WR Al BEgihial o1 SuAnT U= A faermas
o B9 | 3 Tk qen el o et § yrfye ueef & w9 |
off foan Sar =1

9 19 3k e | BrEgiehE o Hewqul STA i eres
TE AL T 2| 3 Teheh W SIESIhTeHl o ar H SR e S
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13.1 SIeRI0T

TIEEIhTE Tl YehR o BId &1 hle-shie el
T YT o MER W T2 J&ad: d9 9ei | afied
fran T ®— (1) "gw, (2) €W qu (3)
ek BESiwE| Hw SRSihET H hrad-hleH
A HT-BESS Tohel €Y B4 &1 Al fafq=
I TR ATH § Tohdl 69 § ST faga Jaat
I €, @ = ‘Uoohd’ hed €, S 3 Theh-12
¥ 9 gk 31 g0 3R A% Hre WA G @et
I @ 1 0 X €, 9 3% Wigeeiiieoh’ el
S B ST BTZSIhTal | hle-ehle SgaTE S
fgareiy, freme =1 <Al Suftyd e B wdfesw
EESHE Fod AR H1 TH a9 FER 2| S
e I FqHATSTRA A EEISH i Tehal HATSIhl
&l = ¥ Tad gu (foga sj@en a1 99q J@an) THh
gl o Al S Gehd €1 Yokl o Higel SHH o
feu ol o foau Tufies qen e o faw
ek 1 el w1 ITAN BH L TWhd &l Tehi,
TehTed 91 WA eEemEAl & fau fom Afed
AT ST TR B

13.2 Ueohd

STl Tee Sl S Gl €, Yook hie-shie Tehal
AR Hqw forga SEe arel gEgehEE g1 4iA
(CH,) 39 9RER &1 o/ §e& €1 HeF UF 9 8, 3
HIFS HT G qT AR & § WE S Tl SR 3
B & Teh BRGISH GRATY] T Hie o gRI Tfceenfid
Y T BIESISH T hi STETIH T TSHT TR
Te 1 AqIAISTH I FI< F §, 9 SR F
W BEM? SMIRl C,H, W BRI 9 BIRGEhTEA,
fSEeT ST C,H, €, TH FEe €1 37d: 379 CH,
o T BIFGIS WA &l ~CH, T g Hfceenfid
T C,H, % & H W & bl ¢ |

TH YHR BESSH H WUA (CH,) THE §NW
yfereenfud s¥ep 3119 379 T Uoohd o1 Ghd 21 39
YR W &9 C H,, C, H, 3e1fE Bl

j L]
H—?—H fodt H %1 CH, ¥ H_?_(E_H

H H H

e fagm

3 grEghEA EE et | fafteg g €
Fifr o Tl X o= sAfvrerdert 9 sifaferan &t
FWI Ad: YRY # T UUrEd (Parum=%H
Affinis=fwamTe) F8d &) 1 39 Ueohd ufEr =1
SRR (homologous series) o g g ED
IR W D A o Fehd B AR g fafe=T Yookl
o Gl 1 17 H § ol B T el © o ook
1 WHR G C H,, , 81 S n I HE S0P A
ﬁmw%ﬁﬂgwwmomologoue)w
yfafafirce a 81 91 39 WA 1 GCE HT SR
F Ghd &7 GANHA HI AR FH Giawyo
fagid (VSEPR) & S8R (U&®- 4 3f@u) feq
HT G TG gt 7 (Fot 13.1) S Sgawdei
& o e ) S H 9o IR SEgeH WA
TR o TR Al W T B 36 YR Yo
H-C 1 &% 107 109.5° Bl 21

forT 13,1 997 (CH,) %1 Fgsherd a1

Uoohl & wgheish 39E | 98 &d €, T c-C
T C-H e 1 weigdll HAY: 154 pm 3 112 pm
B (THeh-12 2REW) | S e A F gh ©
f% C-C @1 C-Ho (fqmn) smey @1 Ao shreA
TRV o WA sp’ T BESSH WAV o 1s oh
Tuiefig stfaeara @ g 2

13.2.1 AW Ugld dAT |UTEAGCT

THeh-12 | 311 fafe= wefer A w1 Sy o
T Usfd AR H eTe T geh 21 Yook | A
g qe guEEed % FS SR SR gRI GHA
ST Tehdl T| HIURU 99 Hed § 18U TN §1 gUd
T = B, TSH a1 YT § ohed Tk gLE
g S 7, STeifeh S=a Uoohl | Tk 9§ 3Aferer HC=m
off B "Wehdl 21 C,H._ 1 W=l fores W =) el

Wﬂmﬁﬁ%{oﬁ‘@wawwf@m sTEe o
g 92 & 2
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I H HHH

1l 21 sl a4l
e

H HHH

I (n- &) (FUAH 237 K) 3R

H H H
II 1l 2l 3l
H—(ll— Cc — (ll—H
I
HH_(lj_HH

H

2- AT (STEEA)

(FaYTH 261K)

CH, ¥ M ffd W&R O HET do ane
TIEEISH WAIIS 1 Sg Wehd 22 3% i YHR 9
ARk L Gehd §, S HEAT -V ¥ @ w2l

T
as

.
?H
H

—
N
a1

III H—

T—O
T—0

:—gﬁm
m—oim

U= (n- 9=A)
(g 309 K)

H H H H
voad A
H H-C-HH H
b

2- AT (AR )

(FagTsh 301K)

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

|

H

2, 2-SrEufedeE (fEmH=m)
(FaLH 282.5K)

A% H-

375

TN 1 A1 11 1 219 g GAH €, fohg aeris
e o= ot e € S wehR |CEEeA 101, TV @
V & 39 g 9M €, fohg Faeris den ured fae
&1 G 1 990 11 934 o GHeEad €, Sefeh 9o
111, IV @21 V U= o G © | Sk oredl § 3R
TThT T H 3o’ o HRT T 3: 3% TOHTHeR
[quEAd’ (structural isomers) a1 39 T
GEEAT 19 111 H Had shiee RATYSH 1 @ 2,
Seifer | 11, IV @2 V H SiEd shreq §@et gl
3Td: TH GIEHeh HHEFET, S e RATI[S i
Sf@ell § 3@ % HRU B €, B ‘Joen guEEa’
(chain isomers)ﬂﬁ%l 3d: 9 <@ fw CH,
qem C H,, H A 3 a1 T @en THEed g €|

IETEIUT 13.1
S CH,, aclt Ueehd o fafi=  sj@en-
qHEFEl 1 GE q91 SR d.H N A farau)
'
(i CH,- CH, - CH, - CH,~ CH,- CH,

n-

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

CH, 2-HforeTd=A

(iii) CH4 — CH, — CH — CH,, — CH,
CH, 5 Aftreries

(iv) CH, CH CH CH,4

CH CH 2,3-gEfuerere

o
(v) CH, - C - CH, - CH,

CH 2,2-STEHIAA

HE WA ¥ e §U A FHEd GATIST hi
&I o YR W e TANE S Wafds (1°),
fadtash (2°), qdtae (3°) dem =Iqsh (4°) hrel T
FEd T e WA (S & HrE ¥ T e e,
- W) W el cheel b e AT § IS €l
G- TS ¥ 39 ‘wiuftr wEa’ wEd 7l sifan R
ol TR He TR Bd 21 e I, S &

2022-23



376

e ] § e &, 39 ‘fdiasw’ wed €1 gdae
e T BT A | e 4 a1 =gsh hred
AT WX 1= e A § 2 B &1 4 e
AT 19 VH 1° 2° 3° T 4° hia TRATIST i
TEAM H Thd ©2 IS 39 S=ad Ueehl &1 ST

3STI0T 13.2

e fagm

S @A, A e YR o THEFd WS 811 C H,, %
o™, CH,, % i 92 C

AT L, IV e V H e 3@ € fof -CH, e
HTe HAlH —2 U eI 81 Yook o shis AT
T o= 9 @ AifeR § -CH,,~C,H_,~C,H, ¥

6”714

H. o 75 SHE9d 9949 2

107722

C.H,, 3G a1t Ufeshal g o fafa= wmmesst &1 w=mn fafae qeon fafa= wee S@en ® -oH
Siie | U< Ueehisiall oh o184, 9L.CH. W Fasu)
T 12 ¥ wedt § afad 79 usfa & 9 il w1 TR S gu giaenfad ookl o fefafaa

IEELON g ATHHTO] i STALNON 1 AT Aefl-Hifd GHg ol

'

C.H, |Hg ohl W=

E—r——e

UGHhIgIeT ohT -TH

() CH,- CH,- CH, - CH,~ CH,-

CH, - CH,~CH, - CH,~ CH, — OH | U=-1-3fia

(i) CH,-CH-CH,-CH,-CH, | CH,-CH-CH, - CH,- CH, YT-2-37A
| |
OH
(iii) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH-CH,- CH, Y=A-3-311d
| |
OH
CH, CH, 3- Hfeee-1-3ifa
| |
(iv) CH,- CH - CH, - CH,- CH, - CH - CH, - CH,- OH
CH, CH, 2- HiUA- -3
| |
W CH,-CH,-CH-CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- HiYASH-2-31a

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

CH, - C - CH, - CH,

I
OH

CH,
|

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

CH,
|

CH, - C - CH,0H

|
CH,

2 2 - SEHfAYUT- 1 37

CH,
I
(vii) CH, - CH - CH- CH,

CH, OH
|

CH, - CH - CH - CH,
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TEl 1 ‘Ufeehel THE’ el S €, i 3% Uoehd
Y TS TV ok faeerds gr1 U fohan s Fehd
| Ufeshel W 1 W A C H, | (THSH-12) T

I &t T FEA H1 WEl IUPAC W fere
Hewqul €, @ [UPAC T8 ¥ F&l =1 F3 HIeiiTeh
FTeRT T ARG feran ot S & weeyt 2
9o fau Tdgem SM& ook oh i IXATILST
1 A @ i fa@i| qoawEr 39T SR
foran ST S/ e 9ATY] W gt 1 g
2 qe 3fd W eEgioH WATET ®i TUw HE& g
e TIATY] i GASRA 1 G fhan ST

377

ISR 13,3

frefafaa Fifent o o du . W foafae-

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

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

(iii) TT-JAFw () -Hfeadem

'

Q) 2,24, 4-ZTEReH=a

(i) 3, 3-STEHTIEI=A

(iii) 3, 3-8, g (RmEH)-Hfea-2, 2, 4,
4 eI

WROT 13.1:  hTafTeR AINATeRT T ATHRTUT

GTST 991 LU.P.A.C. TTH feuforat
Cﬁls CII{Q—CHa IAqH AN qe qUHH 6 A
(%) 'CH,-*CH - CH, - *CH - °CH, - °CH, W T
(4- Tfora-2- AfeReA)
CH, -CH,
|
8, _7 _6 _5 4 _ 3 —2 _1
(") *CH,-"CH,-°CH, (|:H ClH cI CH,-'CH S A e Aer
CH CH, CH,-CH, T g
CH, CH.
(3 3-SEUfod -5- STEHmia-4- AfcstieR)
CH(CH,), ‘
| Foferen & %9 9 fadtos
il _2 _3 _4 __5y __6 _7 _8 _9 __10 .
(1) 'CH,-*CH,-*CH,~*CH ClH CH,-"CH,-*CH,~°CH,~1°CH, (secondary) ) 7 =
H,C-CH-CH, - CH, W €; SAEEWIA Fl TH %
(5-Toit-SHfea-4-sTeHmfUeresh) A g
(¥) 1CH,~*CH,~*CH,~*CH,~*CH-SCH,~"CH,~*CH,~°CH, TR~ b FfaeenfuE
| .
CH, 1
|
CH,-"C-CH,
|
*CH,
5-(2 2-=EHfIAHtE) AR
(¥) 'CH,-2CH,-3CH -*CH,-5CH —¢CH, - "CH, FUHIEA o FIefHeRdl %H |
! |
CH,-CH, CH,
3-Tfere-5-Afree=a
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STEMA-3 -T2, 2-SEHIITI=A i FTEAT
=i frfafaa wel & g T femean S ekl -
() T HET WREVET H SO TR

C-C-C-C-C
(ii) <HTe TXATULST 1 3k SifeTu—
CI_C2_CS_C4_C5
(iii) HEA-3 T TH WIA-THE q HE-2 R
- ag sifeu—
T
e
CH, C,H,
(iv) J® e THY] HT GASIHAl Hl SEESH
TS i STEvas G ¥ TR Hifa
CH,
1 | 3 4 5
CH, —(|:2 - (le—CH2 -CH,
CH, C,Hj

3 4 5

c-°C

TH YR g9 TEl HCEA W UgE W 21 AR 3
fEu T AW i GE-gA | foree gHm g €, @
Frefafed ool &1 g Fifse—

e fagm

IR 13.5
freferfaa st 1 wweal fafay) Ky T
T LS A €7 T E AW, T fefay)
(i) 2-Tfored=A

(i) 5-Tforer-3-afdrerReA

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

= Aifiten o Selqn SEen e e i A e ©:
T T BT B 31d: T&l A 3-UforeReT B

@7z 6 5 4 3 2 1
1 2 3 4 B 6 7
CH,- CH, - CH - CH, - CH - CH, - CH,

| |
CH, C,H,

=9 MM § 31k 39 SR W URH 31, @ 9
ot wge 1 %A dw el e[ wEl W
3-Ufoe- 5-AfeR™H B

13.2.2 fa==
Ueoh o q&A Eid Yeifera™ qe Wiehfaess 19 ¢ e

I 13.4
frefafad Aiferl o geaTEs 9o fafa-
@ 34,4, 5-TEfUeReA

(i) 2.5-SEHERFA

'

123(&13567

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

| |
CH, CH, CH,

1 2 3 4 5 6
i) CRG, = Clil = Cl8L, = TR, = CI8l = TRl
| |
Clal, CH,

ot Uoohl ol 27 faferl g0 e S gehdl a—

1. TETA BTEGIhTEAl H—
eEReeH 19 geq faufsd sake (S9- wifem,
Yeifegq qen frepet) &1 Sufterfd o Teshl o @1y
TN T Yook ol 21 39 Ufhal hi STESISHIeRTuT
(Hydrogenation) FEd 21 3 EIG HEEIEK] T\ &l
AT T T ARG FHLl & IR BES SH-BEg S
Y 1 GiHT I 81 wifEAH qu1 Jeifesm,
o a9 T & sttt 1 SAfa = 2 €, Wy e
I o fau mufers €9 § I=9 19 qA1 @ h
ATeIThl Bl B

CH,=CH, +H, 22N ,cH, —CH,
LOIE] T

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

BRI EIEE|
(13.2)

CH,-C=C-H+H, 22N ,cH, —CH,-CH,

= e
(13.3)
2. Ufeehet ToTgsl A—
(i) kel Toeel (TqeANEel o STerer) w1 o

T T BESFANRE 3R §RI 3TTEIT i T

Toohd I Bid 2

CH,-Cl+H,— 2% ,CH, + Zn*

FARM LT DL}

(13.4)
C,H,-Cl+H, 2" ,c H, +Zn*
g s

(13.5)

CH,CH,CH, Cl+H,~ 2" sCH,CH,CH, +Zn*
FARITIT EILE|
(13.6)
(i) I o faom (7 § gH) o Ufewd
ToEe &1 Wieaw o & WY Aftakma gy
IR ook W B 81 36 Afafman i gest
srfferar (wurtz reaction) wed %'I Iqg 9H
FHET TV T aTell Ioaa Ueehd 9 ok
T e 6t Sl 2

CH,Br+2Na+BrCH, =", CH, -CH, +2NaBr
e i

(13.7)

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

ELIESE n-FA
(13.8)

1 BN, IS q SFHHAM okl BelEeE od B2
3, IS {eATeTeh 3Tl H—
(i) hrelfafcIes %Al o HifedH w99 ki TSl
A (AT TESHREIEE Td shichdd SeadEs
o THOT) oF W1 TRA HH W HIeiFEfeIes 3T

379

T Tk HH HIe TA] aTed Yook I eid &
FHaifrafclsh 3T ¥ e SRS o 3
faciia w1 TaerTel foraeterToT (decarbo-
rytation)ﬂﬁ%l

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

IETEIT 13,6

e & fomm & fau feg ot o @ifesw
AT T TR Bt | AR T TR
T ot fafau)

T

SRS 3T
CH,CH,CH,COO Na" 4+ NaOH-£29,
CH,CH,CH, +Na,CO,

(i) wical ot ToRrg-arueesta fafar wraffeafas
el o Wifeaw s1ere WM oeul & el
faerem &1 fagd-a1meed 3 W T W 'H
e THY] H&T At Ueehd I B &

9CH,COO Na' +2H,0- "8, oy _cH,

Hifeam THie +2CO, +H, +2NaOH (13.9)

T sfuafsmen frafafed o § 99=1 et 8-
o)

I
(%) 2CH,COO Na® = 2CH,-C-O+2Na’

(@) THg W-

o O
[l Il

2CH,-C-0—2,2CH, -C-0:—2CH, +20,T
UHiee o UHieT g o AT g erh
() H,C+CH,——H,C-CH, T
(9)  helg W-

H,0+e — OH+H"
2H —H,T
o 39 fafy gro & s S TR, FA?
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13.2.3 TOTIH
aftferen TroTerntd
Teohd TUET | C-C e C-H 3T o Tggarste IOl
T2 ShTeA To BTegre ILATYST i foR[q Homeaehar |
TEd HT A o HROT AN Geft Tooh ST e
&1 T7eh HeA o Ireldied Sl q1Y W &1 o aell
% N1 Ueeh 407 o Fe 9) §8 C, § C, T
T, C,¥ C,, T Fa q C,, AN ITY 31ferk Hre
I Yook 298K W 319 B €1 A T e Teea
B €1 STt W Uoon 1 foer=ran o forq o9 == |ied
&2 U3, TTEgehTeR 1 fag €, fgeR STEn weferd
arel § $UF o ®9 | fohan S 21 Uil 9 ok
=1 gl &1 SUEM FuSi @ WH o ¥sd 8eM,
ST Felet e w3 enfg o ferg faran < 2

TG Y101 o STHR W T Uil Ft Yhfd & aR
H o9 1 Ged €2 o wel ® Afg o whed €
Ta (3=a Uoohl o1 fagor) s1ydia 2 om: 98 <
faielt wpfa =1 2 @t faemeRl B usiel @t facrerar
o Ty W W 98 <@ T © Ry e,
Yol faetmaerl Stafer s1yeta aeel sty foemashl o
foeta e €, srefq “wHH guE 1 e 87

faf\r= ueepAl o FaeAld 9ron 13.1 (%) ¥ fKu
T €, fore =e T € R enfoersh gommm o gfg &
Y- Y 3o AR § off frea gfg B 21 9
TH T4 W NI € o enfuaeh STeRR Steren 370] i
IS &F%d §@d oh Y- 3IH  STauivaeh
AretEed 9 9gd Bl

U=A o U9 §HeEd Ueehdl (YA, 2-Hfyd
S qAT 2, 2- SEHTAAUNA) o FFAIGRI Hl 3@
T I8 vl ofal @ T 9= H ufe e ATpe i
TF T @ F 3= FAF (309. 1K) B, TR
2.2~ SEAMIUA 282.5K R Sackil 81 Ifad s@ensi
H WA o dg o Y- U] HT B T
Tt B S 2, foed TR e § ww s
Teh Tel G gl SHaITaeh del Bid € | SEfIT 3ok
FIYAIS HH e 2
TR OTEH
SR Uee S ST gl §— 3T, &Rk, SRR
(SR HHFR) T TIaEF  (TTIIT FHHE )
weiel o fd Ueehd @Mrd: iR e €1 foi
uRfeerfai § Teoh 57 tfafsmansti i T Hid 2—

e fagm

1. faeemus arfufsmame

ook o T A1 A4 BTEgISH IR deilsH, Mg
U Wi I gR Wiaediud B S €1 S
qUHRA (573-773 K) a1 ¥ o fomfa wemer =
e fafron w1 suftafs o s g Bl
FH STUIR ATel ook AZIh0T T TehIHIHT0T &l
v 1 3 e, o Tes o T T
Hhereentid &1 ST €, %1 wfaeemae shafwand sed €1
IEEREEYT O 1 FANAER A9 famm T e

TATSHIRTUT T TS

CH, +Cl,—¥>CH,Cl+HCl
FARHLA

CH,Cl+Cl,—2»CH,Cl, + HCI

SIEFARTSA

CH,Cl, +Cl,—2*5CHCI, + HCl
CIEESINEDE

CHCI, +Cl,—2>CCl, + HCl
ECICTGINEDE]

CH, -CH, +Cl,—2*>CH,-CH,CI + HCl (13.14)
FARITEA
Teohdl 1 BllsH oh @i fafsman w1 Tfd
%4 F,>>>Cl,>>Br >, 21 Ucopdl o TESISH oh
faeem & R 3°>20>1° 71 SRR T o
T i1 ® Seifen STErEi-ieher sga i ghar 8
€ Ueh ISHAUN AR B I8 ATHiHa Sierdienieh
(S’ HIO, & HNO, %! Suftrfa & =it 21
CH, +1, f CH,I+HI (13.15)
HIO, +5HI— 3I,+3H,0 (13.16)
ARSIl o Jeidh e ferafafer gr1 g i
TG— YRV (initiation), T=X0T (propagation) e
HHMYA (termination) o g TI= Bl %I
Teranfafa
(i) URNA- I8 A9fshan o1 qe Yehrel i Sufeerfa
¥ TR SN % FHTIEA (homolysis) 9
YRY Bl 81 C1-Cl 2Ts¥, C-C T C-H 3Te
1 gl H ol § 37d: I8 A W 22 W €|

(13.10)

(13.11)

(13.12)

(13.13)
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Cl-Cle2 Cl + Cl
AN Hekd-HcTh
(ii) FORUT- FAKH JoR-Teieh, HeA 370 T TR0
FTeh C-H 3Ta4 ! Agahi HCl 91 gT 1o
o s A 2, S tfafskan i e faem o
o S €
() CH,+Cl—" ,CH,+H-Cl
T Ja-TeTeh FARH oh SE 3T0] TR STeRAT

HTh CH,-Cl 921 TF 314 A qo-Teieh oA &,
S FARH ST0] o HHIYE o HRU T &

(@)  cH,Cl+Cl-Cl—MY 5CH, -Cl+Cl
FARA T - o

Hforel den FA Ha-Torh, S SWIe 9al
FAL: (F) A (@) ¥ @ e §, YH: oAared
BT e AR 1 TR Hd & | =101 08 ()
TS (W) 9 F g 3R <4 € R o e "R
v Hel & 08 & o8 Frefofiad € S atfe Sesmge
el o frmfor 61 gmem 2

CH,Cl + C1 - CH,Cl + HCI

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

381

(iii) @ WHIUA- F© THT G ATRHE i
Tmifta qen faf= urwd sifafswanet & sror sfafswan
U B S

faf=r guifea sf@en oA o frefafed 2
(F) C1+Cl — Cl-Cl

(@) H,C + CH, — H,C~CH,

(M H,C + Cl - H,C-Cl

Fefg 9= (1) ¥ CH,-Cl TH 3% 71 2, fohg
T B H g gl i w8 S 2

U o FARMIHLO o GF TSH w1 SUE
(byproduct) % ®Y H 99 o HRU hl ST
foranfafy gR1 wen ST Fehar 2
2. q&l
Ueehd a1y del SRS i Suferfd ¥ A &
W guid: i B e SEsfFEe 3R
T € qU Wy € At qen o e ket 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)

HRUN 13.1 () Uoohl o FaAHIhl Ua ikl B Uied=

aTTfUaeh L1t 3TUT AR FAATHR TeTieh
q (u) (K) (K)
CH, HeA 16 111.0 90.5
C,H, LOE| 30 184.4 101.0
C.H, EIRE] 44 230.9 85.3
CH,, ral 58 272.4 134.6
CH,, 2. g 58 261.0 114.7
CH, T 72 309.1 143.3
CH, 2. WA 72 300.9 113.1
C.H, 2, 2-STEHISEII 72 282.5 256.4
CH, EEE 86 341.9 178.5
CH,, B 100 371.4 182.4
CH,, e 114 398.7 216.2
C,H,, T 128 423.8 222.0
C,H,, EEal 142 447.1 243.3
C,H,, EEEaRE] 282 615.0 236.2
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forelt Goop o fore wmr <8a sifufsean frfafea
=t 8-

C.H,. ,+ (Sr;“]o — 5nCO, +(n+1)H,0
(13.19)

Aferes AT H oA e oF ROT UoehHl o
o9 % w9 H ®MW H o B

el h1 STIATE oY Tl STE3ATeRITsH §RT 3T
TgT ¥ wiad soslel (Black) ST €, TSeRT ST
@ﬁ,wwﬁéawm (pigments)‘lﬁf‘{{%
(filler) & ®9 ¥ Bl €I

CH, (8)+0, (2)—=%,C(s)+2H,0(1)
3. Ffa stiawiiatur

3I=d q[E, SHESAFSH qef g o §aq Jae o |el
SYYFH AP 1 SURfd | Teehdl 1 A & W
T ThR o ATRHHRER IS o B

i) 2CH,+0, /5281009 .5y OH
Aot

(13.20)

(13.21)

i) CH,+0, 2% HCHO+H,0

. (13.22)

(CH,COO), Mn
%
A

iii) 2CH,CH, +30, 2CH,COOH+2H,0

g ST
(13.23)
(iv) TTRUI: Toohai o1 fadiehi =&l e, fohg
ek BTEEISH (H) TWHTT] ot Teoh Wiefyrd
T W Aferdied Bl Hd Uehieidl od Bl

KMnO,
EEsicae] 5

(CH,),CH
2-TfreTara

(CH,),COH

2 - ATy -2 - 31t
(13.24)
4, FHIGASATHRIOT AT GHIEAST

n- Teohe & fisial THifoT FaRise ad gRgieH
FANTZE 9 1 Ul § TR T T & Sk IMiEd
I ol Yookl W HHEe R 81 S &1 g SIS
= T T # qen T 3TeY ST o S i HerE
off 2t ©, Fr =19 |i= Hehd 71 3109 IQE] 1 9vi
g et stfafwaet | et e s @)

e fagm

CH, (CH, ),CH, fsfer AlCl, /HCl

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

CH, CH,
2-AfreTa=A 3-TforeTi=a (13.25)
5. THETeRTuT a1 Wiies

T: A B: Y AE e TAY el n— Teohd TG
ARG oHfead, Hifdiee ™ qe Hifiad o SidEe
i Juftarfd ® 773K @M 10 © 20 IYHRSHE 6 W
TRE & Y faREegerigd gl d=ia a1 9ok el
a1 T wehishd € Sd 1 0 ATfehan ol UUHdiehom
(Aromatization) Il Trﬁ‘qa:f (Reforming) e %I

/CH Cr,0, or V,0;
e Do Ny L0
CH, CH, 773K
\CHQ/ 10-20 atm
(13.26)
AT, ST 1 Ao a1 €1 e o foRem
o foru emma s Yook gama

6. WU o @ rifeRar

YA 919 o 19 Tohel A &1 Sufeerfd § 1273K
R TRH A W HET FHISHFERES T SEEESSH Sl
21 ¥e fafy <EeizeeT & i SR § 79
St 2

CH,+H,0 -5 CO+3H, (13.27)

7. A-3AUESH

ST Uoohs 399 a9 W TH i T =R ookl
o1 Uk Al H rasfed g1 S &) S o STyE ¥ B
fogs o9 &1 U A9ueAt sifufeman 1 arg-aTaeed
(pyrolysis) I ASH (cracking) FEd B

— CH,, + H,

773K CH, + C,H,

C6H14

. C.H, + C,H,+CH,

(13.28)
ekl o1 WS Teh Ho-Haeh S afeha AT STt
2l foRlfe 9ot o1 Wd W Ww de W A U
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TG o | o o Tegia o1 STET Bl €1 SEUeEy
reeh (S fortfa del 1 52 €) &l 973K W
wifeTd, Yeifeam stuan fiohel 1 suftefd o T
FHE T RS a U= 1 T 9 g 2

973K

Clezsw C7Hl6+C5H10+ A 3R
SIELE T TR

(13.29)
13.2.4 &UUT

Ukl B IeH—ehTa e (o) 3116 81l 21 ShTe-hleH
(C—C) 3T&Y o AR A& o =R TR g
ST e oh ToiaRie o1 Taaol GHTHd BT 81 39
FNU C—C Thel Y & =R 3R God o Bl 2
T U o SR fafam o st & fafv= fafardia
fo=mg g1 €1 wea: fafe= wweEe wh-gm W
uRafdd e wehd €1 TH wEngst & e sresend
(ST C-C Tohdl 3T o FUH o &R0 TH-T8 |
iafdd & St §) TEuvl, Wevite gHeEe a1
Uil (Rotamers) Fe&aldl €| 3Td: C-C Tshel 3Tee
o TUi o HROT Yook H STEET H&I01 el B Ty
IE M B foh C-C THhd &Y &1 YU Joia: g
& BT B1 T Uiqehdor 3= f5Ra o ROT Bl €
€ 19 20 kJmol™! T Tl gRI siferd &1 reheerd!
T TRAS o HeA 39 &0 9 I WISt feaeptda
(torsional strain) e %I

T o HE®UUT : TIF A9 H FHe-hle Th
ey gl €, e Wedeh shie TREIY] W i BrEg T
WA IE @d Bl WH @ Sial U s wed @i
TR AR TH TH HE7 i FeR @R TR Ah1eA
T 1 C—-C 318 W ¥ FHAC, T Teh e T
% BIEEISH ER HIE T oF BegreH o dey #
e e sgeren wf¥[ s 81 3 weuuig
e (HEUUT) wed €1 3a: USH oh e
H&qU1 B 1 ereliieh 398 § g HE0 = B 2
T €9 § I HET o TGN AN TH-TH h
ek 99 81 S €1 S¥ W (Eclipsed) &9 gd
T ®Y H, TESSH WA T FHEF ok TEGSH
T ¥ eIfedd g W B ¥ SR WidRa
(staggered) ®U HEd B ek Tl hig i Hezradi
HEqU] fauHaetd (skew) HEIU FHEAT €| TE M

383

W® o 9t SEqoll | 3Treier hior qen ST o 99
@l B UL Al Gidid qe &9l i |iErE qe
?{ﬁ?gﬁq (Newmen projection) s EEEGRER
S 2

1. wiETE ue™

TH AT H 7] i Afvek 31& i fem ® @ S
21 IS W FEE C-C 7Y ! K@™ o fau 8
o1 o 3R gt g2 U Welt T i St 2159
1 FS el S Sl 1 S STl hre hl A= o
3R AU NS a1 HTe 1 TR IE AR F T
T Yl e § Hor e grEgie WHTIST i i
Y@t G fe@mn S 21 3 W TH-SWR g 120°
1 10T ST ZehT Bidl 1 TSF o U TS Eidid
Grerd w& fos 13.2 | <9y Ty B

H
H H
H
H
H
H H
H H H H

(if) Traia g&q

(i) T g&

faT 13.2 T o 9EE 989
2. gy

79 9L | S10] Sl WA 9 3@ W 2 i@ o
I1et hTe ki T g g fa@mEn S € SR SHE 9
T 2TEgeT TRETsT i 120° S0 W Eidt o

UM HIOT AT
TR v a1 fgaer o

H

(ii) @rafa
ferT 13.3 w7 & =i ey

() o=
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e & ol ® foger wi¥m s @1 i
(i@ ¥ R) e e H TH I GRI U € 920
U oTEfyd Teged WHsT i gq i URfy 9
TRER 120° % v R fEorm 71 Bt W@sti ¥ 98 g
fe@man S 81 ToF o e e e 13.3 § ke
T )

HEUUN T STTUTeR TR S0 Ygel o S
<1 €, T o WiAfd &Y § He-gEgeH e o
TR Y TH-SW Y Afuehan g0 W e B om:
ST =AdH UfaehuU g6 =AaH el a0 W
Aferhad T i 71 SE SR, ST Hidfkd i T
®q ¥ GREfdd W €, q9 HET-ESSH A o
TR A9 TH-TW F 7 e B § fF 3T
T A o TeA Wit g Sl €1 39 98 g
JfaeRtl 9 i L I o T 3T0] | F 3Tferen Ssll
ffea erdt 81 gafery gHent T u 81 STl ¢ St
e TAE ST GHT ¥, TS Y ok HeA Fiawl
3= fomann, S SeuuT o enfireel o weferd et &,
w1 et Tamfa #ed 81 Wi fawfa w1 9o
C-C Tshdl a7l o Tui o) R Fel ohear 21 59
107 1 Tgaer HIOT A1 WAET 0T A Fed 21 O
o Ol HEIU § AUS! IV WdNd €9 H =IH a1
T ®9 § SAfenan el 21 3Td: Widid Seu, I
TeT A gor W eafers Tt grar @1 o a1
afferemeR Tiafd H&q0 | Ted & 31o/a1 B0 HE Tehd §
o og gep1 atfuma W& 21 ord: =g ke fepren
S € fp wH § c-c (emsy) w1 el gufd:
g &l 1O TRE B h HeA Sl k1 AW
12.5 kJ mol™! 2, Sl =gd &9 B HH a9 W
Aquivaeh Hsli:&ﬁ (Collisions)a? s Qi’j'"l SRl i
A qen Tfas et i €, ST 12.5 kJ mol ! %k
Foll-SFeRY Sl R H W GerH Bl 21 ord: U |
FHIEA-hTa Tehel ST 1 0 T TR H oh
fau @em ge ©1 USH o HEUUN Wl Yek qe
st e a2 2l

13.3 UWeehiA

ToshlA fgeee Egw eEgiehad i 8| Tesh At
T A Y F EAT AMEC? TR TehA § & HTeA
WA o WeA e fgatee Sutkerd ©, df S Ueehd

e fagm

Y 3 BESSH TV HH BF AMET 36 YR TeehHl
1 WH G C H,, B =feT| TeehiAl oh JoH H&e
Tforefa stegen wef (C,H,) &1 sAfufsran s 9
FH W Aol F9 U Bial @1 37d: TehHl ol

IEAEH (defa Fifes 59 arel) ot Fed T

13.3.1 Tgam&aer vl GI=AT
TewHl | C = C fgerey 2, foad w yoa faH (o)
e (Y Tedt e 397 kdmol ! €) Bl €, S
T HEA THAS F sp? R HEhl & THG
e | aar {1 TEH < HhrE WANSH % 2p
TTHRT FHehl oh TUIaeh Afdea T & W Th
gl U (m) W9, (S T 284 kJ mol! ®)
CELIR

C-C Tshdl &Y &arg (1.54 pm) &1 garqm |
C = C fgemeiy o (1.34 pm) B 2t 81 30+ g
o e T @ o o () ofe™ & p Herhl o
Telcl AT o HRU goiet B €1 3Td: T (m) el
I TewH F goeA st Tagiet Sl
HIq a1 Sl 21 37d: TohHl 9 37 Afiehven] ste@
ARl S gelerei 1 WIS | B, 1 SHA0T @
Y S B W AR 1 SoaRIERT TRt
#Bd 2| ol n IEY w1 SUETd UehT STuEt whi
Geohd 1 qorl § SRUER WAl ©1 oTd: Teshid
TR SfYRHHl o T FIH THL Thd
TEY-ge A a1 B C-C fgemae &1 qmed
(s Ued, 681 kJ mol) THA o ehra--hreH
Tehel STy (3T G, 348 kJ mol™!) T g
o ey et 81 W o1 o1 weeh om@ feE-
@ 13.4 9 13.5 § g9 e )

&

sp’-s

sz c sz
g« J N’
sp’~sp’(c)
H‘ c c ‘H
& &
forT 13.4 ©efi7 &7 FHeEflF 3G Faa o T4 i AT FXd T
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13.3.2 AH-Ugfd

Tkl o AR MTH. W ugfa & fau fgamey
I 3T HTEA TA[S HT @l |, Ta ‘T’
o T W A ‘7’ (ene) T TAN TR S )
TR @ fF Teh S kT YO WEE T CH,

T-AY

N >
/

-3Te )

H
C. ’C<

H H

(=) (=)

H 121.7° H

) /

116.6 { C C
R

134 pm 110 pm
(

forT 13.5 T 7 F&19 3RG (F) T 30 7977 (&) T—
Y T G777 a7 () STY K dUT AT ATs

(C,H, Hn®H 1 50 Ffaeenfid & W), 9 we=
Ed €| TR T o1ed Bl & Sl Tl TR fepan
T R, TehH 90 % gum Tl 9= C H, W
Tiael= (AMH AM) a1 T (AR R H. M)
Fed E| T T Ge&dl o R T Fro

g Mg &~
HEAT IUPAC
CH, - CH = CH, ki
CH,-CH,-CH=CH, -1-¥
CH,-CH=CH-CH, TSEZ-2-%1
CH,=CH-CH=CH, #J-1, 3- 3B
CH, = C - CH, 2-Hforeda-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Afaase-1-87

CH,

385

ITETUT 13,7
Freferfaa ifient & o Ru . 9m fafae-

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

W N\ \S

(i) CH, = C (CH,CH,CH,),
(iv) CH, CH,CH,CH,  CH,CH,
CH,- CHCH = C - CH, - CHCH,

CH,

&'
i) 2, 8-SEfAEH-3, 6-BEA

() 1, 3,5, 7 — SATFRRIEA

(iti) 2-n-Tferd=-1- 1

(iv) 4-Tfoe-2 6-SEHfora-Sdh-4-34

IETEIOT 13.8 HW I TE L= (i-iv) § farm
(0) AA UE (m) T T &M H1 Yo
Al

&'

() o 99 : 33,
(i) o 99 : 17,
(i) o &% : 23,
(iv) o 99 : 41,

TSy
TSy
T SY
T SY

T N

13.3.3 HHIIAT

Teh 1 gRI HLEHTcHe Ud ST THadedl Jaiem
T S 2
TTETHS GHIEEET- TeohA] @ #itd TefiF (C,H,)
qe UG (C,H,) § et T & wee g 8, fhg
i 9 S=a TeshHl | 9= ST Bl
C,H, S aTell TeehA &l 67 9ohr 9 fore

Thd B

1 2 3 4

CH, = CH - CH, - CH,
L oR-1-8
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1 2 3 4
CH,; - CH = CH - CH,
0. &e-2-37
1 2 3
CH, = C - CH,
I
CH,

M. 2-Hferga-1-39

G 1 U 11 a9 11 U9 111 @l Joesdddl o
IR B, Safer A [ T 11 feorfq gaeEe 2

IS 13,9

C,H,, o §Td Tkl o fafq=1 Hecas
THEAE oF G- T AR M. W
fafraa|

'
(%) CH, = CH - CH, - CH, - CH,
- 139
(@) CH, - CH=CH - CH, - CH,
Ye-2-39
(M CH,-C=CH - CH,
|
CH,
2-HAfASe-2-39
(%) CH,-CH-CH =CH,
|
CH,
3-Hfdege-1-39
(®) CH, = C - CH, - CH,
|
CH,
2- A - 1-39

STadE THTaEedr : fgeTafa Sed st i
T g2 < HASRAS Hi J AN A TS ST
T U 1 3R Y& hleH U 5 3 WA 91 T
f=-far € A 38 YXC=CXY 51 T&f[ 3 1 Tt
et i fask | 39 R wRii fma St g

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

T ‘w H T g9 R qEnget (FH X A
T Y) fgereifea e wuampst o ww g SR e
B T T fE W A X stere g Y fges e
F TG WE A1 fgemafid e WA o foadd
e e § 9] o1 wel & fa= R &
Fr fg=mg fo= gar 21 era: 3 fafam wwmaEet
(stereoisomer)%l WWW&F&IWW%W
faaraifera e WA =1 THEl w1 U 8 el
g c=C fgemeie ® gaa goia = g =% ufafd
BI1 B1 39 e i THEH ok iU < T HEEE &
The WY 3R < shict 1 FEEa o 3= Farr
Tl T FIEAE il T I ThSH T FHIeae
%l FOT T BT JAH HITC| F1 Ia § 29 TR
FE-dE H PH FT GHd 2?2 T, FifE ol
yfeefe 21 STd: TEEt steen el o fgesfd
HTe THEH ok Te Yfsifed ol o wRor Afret
s o= sanfafaal geffa &t S 1 59 TR ok
Tafam waege, e 3 99F WAV 1 998 T o
3R feord &f, S WU (cis) el W1 €, Selfh T
TorEe, foee {1 FHE WA A we faudd sk e
g‘[]%rqg{ (trans) WW%I Wﬁsﬁﬁ
THYE e feder THTeRe i HoE A el €, fohg
fomamg for g 21 feer o wampEt a1 gl w5 fae
Herenel o HRO Y qEEFEl Sk O (ST,
Ferish fgyd et facrma enfx) & fumrar <wid €
SE-2-F7 ] SANHIE HHEEE el True-forae
geEEdl i EfarEd S 57 YRR R S
=

CH, CH, CH, H
AN / AN
c=cC c=cC
/ AN / AN
H H H CH,
THu-Fe-2-3F fauer-sge-2-9
(Fae® 277 K) (Fae 274 K)
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Tk 1 g9 w9 faust &1 gom | stfues
Yl 2l 2| SIEIURaEy—gae #2-2-37 w1 fgya
st 0350 feard @, e fouer s-2-3
S I B €1 37 faet sge-2-39 sryetd 21 e
T w9l i FrefeRa fafe=r sfafaar &t 59+ 9@ =
T T § R fme-sge-2-$ o I A aE, S
fomia feemeti # @0 ¥, Y&* C-CH, 376" & HR7
YJAUTdT SRl T FHieh fouel &Y hl 36 YR TR a1
=

S5+ 5+ CH H
CH, CH, X
Ny 5.7 \é’_: C/
/C = C\ yd 5«
H H H CHs
O -F[S-2 -5 fouer-sge-—2-59
(n= 0.35D) (u=0)

3 faqer uEafemi o6 Teish THUL THEH ]
1 o § wfuen e B
S A1 999eT (Cis) fa9& (Trans) SH@&Ed,

XYC=CXZ T XYC=CZW YR i Teehil grI it
vef¥d 1 S 2

330l 13.10

feAfefea Aifieni o wmuer (cis) qon foger
(trans) FHGIS ST Sﬁ'{ 3Tk 31T§.?1\.13ﬁ.11.13|'1.
= fafeu)

'
@) H\ /H H\ /Cl
c=cC c=cC
/ N / N
Cl Cl Cl H

A1, 2-CEFANUAT  Toue-1, 2-SEaliuei

(ii) C\I\‘Is /CHS C\P\Is /Csz
c=cC c=cC
/ N / N
C,Hy C,Hj C,Hy CH,
TAYET-3, 4-SEHA fauer-3, 4-eEAfaa
THI-3-39 THI-3-39

387

IIEIOT 13,11

frefafed § 9 &4 9 Aifer wage-fage
FHTEFEl YL i 22

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

(i) CH, = CBr,

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

(iv) CH,CH = CCl CH,

T
AT iii qAT iv

13.3.4 Ta=E

1. UcohTgl | : TohTgl o SIEERgIeH 1 Tiehierd
TN oF Y Yeifgshd arehiel 1 Sufefd o 5@
T Sy fermrer =Aifient g arifvren faftma fepan
T B Al 5ok SRR STIEE W UehiA Wi eid
g1 onfyrer w9 @ faftma Ucifesa wmehia i
férge® stfesder (Lindlar's catalyst) TEd
£ 39 YR UK ToshiHl 1G9 St gt o
Tohlsdl oF difead qam g9 STl o |
AT FH W o9 THEEe ol TohH o1 2

R R'

AN /
i RC=CR+H, —P4/C | /C = c\
S H H
I UeehiA
(13.30)
R\ /H
(i) RC = CR+H, M/F N, C=C |
T H R
fauar Gesn
(13.31)

(i) CH=CH+H, %€, CH,=CH,
TS T

(13.32)

(iv) CH,-C=CH+H,-F¥C,CH,-CH=CH,

PIEIES PILiE]

(13.33)
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TN 3T YRR Y WA S THeEear TEie
FHIM? T IW H1 g o faw R @i

2. Ufeorer Femgel ¥ : Ufeshal doEe (R-X) HI
UehTelell Teml (SE—ugHa o foem qefimy
TRS(FEES) 1 Suftefd  TRA H W els
I kY ok IR R TewH o E
3 fufrar =1 fagEgrewdeetoT (A
foeEgieaioT) wed €, foes el 3t 1
ol g 21 78 T B- foedian sifufswan
IR0 21 R B w1 wH] (R e @
SIS ] S8, SHeh 37Tel e TAT]) H

gTEgIeH 1 el el 2|

ITIB Il{a alc. KOH H\ /H
H-C—-C—H - c=cC

[ [ A / AN

H X H H
X=2Cl, Br,1I)

(13.34)
TS A T WehTa qen Ufeshel T € it
1 < Fifta v &)t <@ T @ R e WA
& fau ¢ 7 3@ yeR 3 EEH > wiHA >
FA T, Safh tfehea aqel & fau a8 @8-
3° > 2°>1°.
3, @iy SEeeget ¥ : ereeEs, fomH 3 Frheed
HTe TS W S RS WA Sufterd g, ufee
SEEAISS HEAN 8| Ay SEeeige e o 9
AfufshaT Tk ZnX, 310 1 FIc ek TeshM < &
79 rfufeman ol fadeieritentor =1 fagaier wed 2

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

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

4. UTohRIEIAl oh TS FISie | : 39 Teheh-12
¥ fafa= gemda gforat &1 Ao ggfa &
Feggq fan 21 Ueshielal Uoond o BrEgiad
a1 Bid 81 3% R-OH ¥ e =% €, Sl
R=C H, . B UcHhiEdl #l 9z Terfs o7

e fagm

o WY TRH HH R A o Th 370] F et
BT B Thed: Yokl A 1 Hfeh ot i
Suftarfd § UehiElad o0 ¥ S 1 THh 370
faelifua il 2, 31d: 3@ SAfafwan 1 Ueehrara
T AT TSielieRtor sed €| 78 p- faeia
Afaferan 1 30 €, Fifeh 398 ~OH T, B-
FHTe TEY] Y Tk BTEGISH ] Bl 2

H H
g g
H-C—-C—-H
| |
H OH
T

51,50, ¢, = CH, + H,0

TH

(13.37)

13.3.5 IOTHH

aftfeer Totertd

yeliel Fehfa ® 3feR ok STelrel Uehi wifash orerdf o
Ueeh™ © GHM <M 21 9o\ 91 989 ‘]’ eed
e T ‘5a’ a1 e s e Hen aret
TS ‘I8’ B B WeliF T de gelen! HeR gy
Al T B 1 o weft UeeniH e qen gutud, sel |
Aferer, T e Tl SE—ewia, deifaan
Zo H faer B €1 SR ¥ gfg g1 o Wu-diy
35k FIAIR T AN i Bl ¢, e g CH,
g 9¢ W FAE | 20 ¥ 30 K T & gfg 2t
21 Uoohdl oF TAM Hiefl S@en ol TeshiHl i
FAUIS FHEIE! MG @ aTel Teh Al i garl
o 3= Bl B

T TuTaH

Tehla &ffor |fird SRl o Wid B B gEfere 3
et SrffeRa geid €, S seteieet c=C fgaw
W JSH AHF IR T &1 pe AfTRIRT o
w1l foran gerd-Hoteh feranfafy g1 off gt 81 Tesh=
Fo foum aRfef o gea-Toe gfawer sifafmam
Tl w1 Toshld W SedieRtor dun S
AYEA AfTHaTT W &) Teeh A w1 T sifufsmansti
o1 Giere fereror 39 YR B
1. TR ol HaNH— TohH §ad i gu
ohet, Yelfeam stuen wifem w1 Sufeefa o
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SREESISH 19 o Th A9 & AN U Yook
T B (13.2.2)1

2. EEISH T HASH— Tew @ HgH Bl
SellsH S SHE 1 FA wfEe eEeeEe
3 T, Tt e T uifefae o
e srfaferan g &Y et S 59 6
AA-ARIA T I T W A o Je
% UvEd oW e S @1 @ erfufmar
FT STINT SFTEJEA ok YU ok fau i
21 TohM W BASH H1 AN SARITER]
(SAFIA) FTS SATAfwa 1 ISR T,
oo g et araa w1 fator aftfed
BT B 1 SHHT AT 3T I=d Ha H FLA|

() CH,=CH, +Br-Br—=*5 CH,- CH,
LCIE] | |
Br Br

1, 2-STESHgro

(13.38)

(ii) CcH,-CH=CH,+Cl-Cl——CH,-CH-CH,
I

Rk c

1, 2-STEaANgTa"
(13.39)

389

AAUMHA Teehit UT HBr AT RIS ( WTehi-Iehlth
am)

Y T HBr 1 Ghod Sy BMM? 3HH | gHifad
IACE [ 91 11 81 Hehd 2

1 ["CH,~CH-CH,

Br

CH,-CH=CH,+H-Br—| 2 smmym

11 —CH,-CH,-CH,-Br
1S
(13.42)
Tl A ATehiAIRE 1 T 1869 H T
STAfshaTstl o1 AT TEAFH T oF 9 T 90
wfeid feran, f8 Areni-tenitr et fam wed 21 3
199 o SR, a9 (T8 s, 9@ Gwed
B @I ?) 1 A HOTHS I 39 Hla T HTH
B 2, fo R grRgeH wamEt w1 e %9 el o:
70 T o SR SR (1) 2- S srufer 2
Aok SRR | I8 AfAfsan 1 g 31 €1 37d:
HhiIhi® &M o dehiseor &1 ifufwar =i
foranfafys @ o=l T quen S Gl 2|

Teranfafy

3. TIESISH TegSl ol HAISH— EESH Boles,
HCI, HBr, Hl TeshHl § S 2ot Ufoshel ealgs
ST 2| BTESISH SAgEl S Safshaneiierdl =1 %9 29
YR 8: HI > HBr > HClI TesHl § BelisH o A
o THM BESISH T3S 1 AN i Sl &gl anms
fafsran b1 ST B1 TH BH WHHG qe STEHIHG
TeshHl ot ATt Afaferanstt ° T i

[ufid TeehiAt § HBr @ht 9T arRferar—gmfg
TeehiAl | (54 fgeTey ™ 99 998 S g 81) HBr
I ATS AAFRAT selaeTEl s frafaty |
Ho= Bt
CH,=CH,+H-Br——CH,-CH, -Br (13.40)

CH, -CH=CH-CH, +HBr—CH, -CH, -CHCH,
I
Br

(13.41)

BIES IS SHEE THRTETE! H* =al &, S fgameay 1
SATHHIT ek ﬁ:q RILSE EQCLCEIRE] (Carbocation)
AT B

3 2 1
H,C—CH=CH, + H—Br

[H
I +¢

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

Tl ' HY R i FEyEeE § Sate ‘|’
sTfiyer Tl fedos Sy 2
() Tedioer weaEA, (@) mufds SeyERE

() ot ol | Sifersh TRl € €1 o fgdioes e

¥FTEA YU 9 9 o9, i 98 3w ffid g 2

(i) HEEAEE (@) H Br- o SThRAT 9§ 3G 39
e Sl B—
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B Y

+
H,C—CH—CH, —> HSC—ClH—CHs
Br
2- SEHE (& IER)

Y HIehi-Ieh T AT 72ET WSS WHIS 2TaT
YT YNTE— s St sufeafa ®  srawfua
TesHl (S— 9diF) | HBr %1 GasH 9 ek Hish®
199 9§ Tia1 81 TH sheel HBr & 9% il 8, HCl
TS HI & W T&f| 39 It 1fifepan =1 s1eaeq .
TH. ©¥ q UE.SR. Bl g0 99 1933 § s
Torvaforamer & foan w1 27 39 ifufshan i WiedEs
Il GIT YATH (Kharach effect) I FATST SrfrfeRan
T UfT HTRiTeRitr Tam Fed 2
[C6H5C0]2 02 )(:H3 _ CH2 —
CH,Br

1- SEYYE 2- S (13.43)
YFHIES GG, YoRi-Holoh J@et forartafe g
B 7, Togst frarfafy = @ T 21

O O
I Il o

(i c,H,—- C-0-0O0-C- CiHy
AT RS o
[l

2C,H;— C- O - 2C,H,+2CO,

CH, -CH=CH, +HBr

(i) ¢, H,+H-Br=,C H +Br

(iii) CH,—CH=CH, + Br

EINE]
CH,—CH— CH, l
Br CH,—CH— CH,— Br
(=) (@)
wY T Wi aifues Tl fgdaes
RSt GED HHI-Heh
HHISH

(iv) CH,- CH- CH,Br + H- Br—l

CH,- CH,- CH,Br + Br
(7= 3dR)

e fagm

(v) CH.- CH- CH, + H- Br—_"
o ’ 1 )
Br CH,- CH- CH, + Br
Br
(Y 3IdR)

SR TR (i) ¥ Ww fgdoes gea-Tgeh
Weifieh We-geish b1 gor o eifues Tl g €
SEeh R 1 -SHYYT G 3R oh &9 § U< Bl
21 7€ oA W@ A 91 © b TWieEE g9 HCl
q HI o Hehod § YR8 =& ela1 €1 98 39 aeF
W Ui ® foF HCl &1 e (430.5 kJ molt),
H-Br & 3784 (363.7 kJ mol!) &I qo1 ¥ Yadl
%ﬁT%IGﬁCGHS%—WWWﬁﬁﬁWI
TEfd HI (296.8 kJ mol!) &1 s ol 81T €, W
ST HorI-TeTeh T5aTay T S+ hi a3 |
TIH eIt AEEH 217 T 2|

IERIOT 13.12

THI-1-39 &I HBr o 91 Hehord 31fvfopan @
I IR oF ST H. AW i)

(i) TS i sTuferfa o (ii) TIFERS i
sufeerfa H|

'

(i) CH,=CH-CH,~CH,-CH,~CH, + H-Br
eR- 1% lﬂﬁﬂ'\qﬁg safeer
CH,-CH-CH, - CH,-CH,~CH,
I

Br
2SR

(if) CH,=CH-CH,-CH,-CH,-CH, + H-Br
l‘?ﬁ'ﬂlﬁg Sufeerd
CH,—CH,-CH,~CH,-CH,~CH,

[
Br

B IEICLE|

4, GERIh 3T T WANSTH— TewhIl i 38 TR
TR o 9§ foRa AreRiiehi® a9 o6 TR
B de SO AT stfufwer g e
BRI Hothe o4 B
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(0]
Il

CH,=CH, +H-0-5-0-H
o)

CH, - CH,-0S0,-OH @=1 C,H,HSO,
TUd eESIE Hothe

CH,- CH = CH, + HOSOZOHT

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

e gIEge Fethe
(13.45)

5. el AT WA — TohiA, T15 HeWIeh 377 i
FT IQ I IURAfd H S F WA ARG
frmER eifufsran wieh Teshlgial s €|

(13.44)

CH,
- N
CH,-C=CH,+H,0 —— C- CH,
| 7
CHy CHs on
2-HforeTyTd= 2-HforeTgie-2 - 31t

(13.46)

6. ATFNFU— Teh 32, o7, weild qeREH
e, faemm (SeR eAfusrde) o @iy stfaferan
ek T TATgehiel ST 21 TIeREd e faeraH
1 Tarstientor Srequrar w1 wiem 8

CH,=CH,+H,0+0. 2002 5 CH, - CH,
L

OH OH

weH-1, 2

ST
(TTERIA)

(13.47)

T3 KMnO,

CH3;-CH=CH,+H,0+0 TKl

CH,CH(OH)CH,OH
-1, 2-STE3hd
(13.48)

STrATT QR T e Sl W eEe e,

391

Tk i HI2H 3R o7 § Afediehd Hid 21 SR
1 Uhd, Teh! 1 Yehfd aen Yrifieh gRferfae w
el st 1

(CH,),C=CH, M) (CH,),C=0 + CO,+H,0

2- ey EIREIE

CH, -CH=CH-CH, "M% /%" 5cH cooH

2-2-H TS 37
(13.50)

7. S ANTFTST— ST HTHA § TEHA O,
e T SRS 90 © 3R Zn-H,0 & BN
ASiFTEE 1 foger B2 eoEt o 8§ @1 T
faferen Tesh e 1= STHqw Al o fgemay
1 feufa fafved @ & fau swm o et 2

~ON
CH,CH=CH,+0,—>CH,-CH CH,
i I |
O —20O
T RS
CH,CHO + HCHO
LR AT — Zn+HO
(13.51)
H,C H,C o
N NN
,C=CH,+0; — C CH,
H,C H;C cl) — lo
2-Afererdrd= l
Zn + H,0
HaC_
C =0 + HCHO
%
H,C
o237
(13.52)

8. SECTehISRTUT— 3719 Tifctefi= k1 Aferaf de diferef
vite @ afkfed g e1fues e o welie orupet =1 3=
qT9, =4 JE qAq SAb Dl IURAMT H Fohed &
T wifetefi 91 eIt 81 39 YR I e 3] Sgeteh
FHEAN 2| TH AAHAT BT “SEARIHII I TEART
HEd &1 T Ak, f58 ageis W e 8, Teheleh
FEAM &
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n(CH, =CH, )="250(-CH, ~CH, ),
qifcrefi=
3 UoshlA ot Sgesh Rt erfafran g et 2
n(CH, ~CH=CH,)——= "5 CH, (~CH-CH, ),
EIGIEIRIE]

(13.54)

Tl 1 STAN T o O, Frefifed sida,

Ifpeier few, faam, ey, et qen Al FHfae

a7fe o fmfor o feram ST 81 Wifera i o1 SuE g

& K, T i sifeedl a1 37 Helferd (Moulded)

a&qell o ScUed o fory TR S €, wieiteh ofe

Tifcrefiq qe diferard= 1 g8d YA gAR fw T
foran =1 o= o T R

13.4 TeahTg

TEHH FI T Tedbtsd ot STEgw eEgeEE 81 T
T e AT oh Hed Weh TS el ©1 Yok
oIl TGhIA i qoIl |, Tehled | SEgISH TRAT[S
1 Tem %A B T TR WH gA C H, , T
Tewed 997 1 YW TORN UIH Ol §, S
Hifeet= ™ @ yufad €1 TifeedE &1 ST ek
e & foau siwAtEfeeiT saen & ®9 § 86 €,
S sAferdtsH 19 qen tEifeel w1 fufsd @ 9 ot
21 TowTed % FafTen AR o for griye geref 71
3: 39 ST oh ShTeTeh AMTeh] 1 LI T )

13.4.1 AMYGd qAT GHIEASAT

I 9Efd | Ueented UHifeeld oF gede o A 9
WM W ?1 g e, ugfa ¥ " Ueehd ®
ST ‘TR’ T ‘3T’ G U hieh Teahie &l
T Yok o ofcqs 8 | S Wl 2| retey
feofq worg fy-omafid wed 9 @ #1 W R
TEehTe 90T oF e TS o AT a0 ST WU .
919 |reft 13.2 § fiu e R

WRUMT 13.2 Teehsd C H

n""2n-2

(13.53)

ECIPERERIE]

ST I Teel UG §, WS q WTe STuEti whi
Shael T & W B 2, fohg e W q1 weeEn
Taifad € (1) =qe-1-3TE (2) F2-2-3TA| Jf
AT Afirer f-amma o) feerfa o o g § fig=
21 ord: A g oty guraga wead g1 e
foRd™ YR © T GG 1 GCE I S Hehd 87
19 3TN Ueahted (FSrhT ST0E C_H, 8) & i
ST AV i Taq J@eT q0 e JEel & €9
T waftd w0 W Fefafad g@EaT 999 8-

I IUPAC 0

HEA-95 1 T 11 Teefd mee qer 6= 95
1 Wol 111 1% 11 Te 111 SEe SHede o IS8 &
ISEIOT 13,13
ToshTsd A0 o Uied 9sed o fafa= qamess
F G T SR AL 99 fafaw) fafy=
THEE 7 fohE YRR &1 GHEEEdr S9d €2
'
TeE AU % Hieel WS HOSEA CH,,
Bl ® s Heifad FHage 9 YR o
(%) HC =C - CH, - CH, - CH, - CH,
T~ 1 -3
(@) CH,-C=C-CH,- CH,- CH,
THI-2- 3T
(A1) CH, - CH, - C =C - CH,- CH,
THG-3 -3

Ut & G 991 1.U.P.A.C ATH

n T A R:E) G- RG] IUPAC ™
2 C,H, HC = CH LI T
3 C,H, CH,-C = CH Hfore teifeetd EICIES|
4 C,H, CH,CH,C =CH  Tfoa UEfifeet - 1-3
4 C,H, CH,-C=C-CH, <SrH¥d UHifeem  =2-2-3d
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(%) HC=C-CH-CH, -CH,
|
CH,
3-AfeTu=-1 -3

(¥) HC =C-CH, - CH - CH,4
|
CH,

4-Aforeg=-1 -84
(¥) CH; -C =C-CH-CHjg
|

CH,
4-Aforeg=-2-3134
CH,

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

CH,
3, 3-SEHYUASE-1- 3T
IR G -@e FueRed Ud fefd gameEaea
o ST 2
13.4.2 Tr-amEy &t 9=
TS, ToshTed S0 w1 GCaH o10] €| TS hi
e o 13.6 o gwiet T R

e o YAk hTed YAV o |l I sp Tehfdd
HeThl oh THAET SATATTT ¥ SHie-hra ArmreTE
STl 81 Ycdsh ShIeA OLHTY] 1 YW sp Hehld helh
STATTTRT 3787 oF ATUET TIESISH W] o 1s ek
o G AT Yok, ] C-H farmn sy o %,

1s . 1s
H
sp sp
7 & ad § I3 o qd o A

2p, - 2p.,

2p,
# L

(@)
/wth

2p, -

R R CE S A

o 13.6 3MEY HIT qT Y AGE [T TET HT
FHeT oG (F) o 3fd=araT (@) n a7

393

H-C-C 3« 01 180° &1 Bil &1 Tcish hleH
THI] o U C-C 3T q1 a1 o dea THHhd
p-HeF T T Tk HIe TRA HT 2p FHeh T b
FHI g1, S FHuifiae SAfqeareT wieh | e
TS o W < (TR) S S § T TR 3]
" s C-c (famn) emeiy 31 ¢-H fomn seier den
C-C () 2TeY B &

C=C &1 39y wHed ay Tetedl 823
kJ mol! ¥, Sl C=C fgame a1 Wiedt 681 kJ mol*
R C-C e MEY g9 Tedt 348 kJ mol ! i
gl 81 C=C ®1 femEy & (120pm), C=C
fg3T&Y (134 pm) T C-C THd &Y (154 pm)
o § BT eIt 21 1ell TS e AR o we
TolaRRA Y SIAAITTh T YA doMehR ferfa o g
T TAE T W A 2

13.4.3 fa=m
1, hfeTan wHEise A—

Sl o HIY hoTaH FEge i Afuferan 7 sEifien
€Y Y T SFE S 1 HiF 9o fo T g2 4 @

H H H

I N N /

H,C-C-H+ KOH ——— c=cC
/ N

-HO H Br

| [ — KBr
Br Br
~—| — NaBr
Na NHzl_ N
CH = CH

TH ek hfeddd HIiEeS ST Sl T A TR §
frefafaa sifufsran g fomm sgn =@ ara gran 28—

CaCO, —45 CaO+CO, (13.55)

CaO +3C -5 CaC,+CO (13.56)
hfeaan ez

CaC,+2H,0 — Ca(OH),+C,H, (13.57)

2. |y Tgdegel -

iy eEeEel %1 SAfufea Uewklelel droRmEd
TESFIES ¥ U W I [TeEgeasHIehiol g
2| BIZSISH 2SS o Tk 310 fereiiid o § Wfeshgel
TAIES W Bl &, S HISTHIES & H1el 3TN i W
Tehted < g
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13.4.4 TOTIH

aitfereR TroTentd

TeehTEAl o ifdeh 01, TeehlAl qe Yookl o THM Bid
21 yom I "= 19, ST T8 WeH g el 9
I=Id HEH 39 B ¢ THE Toshled WEM B B
TS 1 SereftTes T4 gl 2| 38eh 37 T8 T
B B €| Cohted goidl Yo, el § geieh qeil widl o
AfH#oia Bd &, W wee T Se—ger,
FHETIFANEE 3R S T foreid B &1 370 i,
SFeILish TN S STU[HR ok T 954 2|

TR oTerd

TCEhTE T STRATT T, ANTIcHeh Aol Sgeioh ool
Ffferad yef¥a it &, 9 39 YR B—

() TCRIE ol T TUT— Hifead H1g 21 HemEs
(NaNH,) Tl &R &1 1 3 Teed o et aiffeman
hich SIEEESIeH o Y Hifea UEifeees ah &
TG YR 1 ATYeRard wefiT qen ugH wefi ' |
IE YT T A TS i o | WTEH Sl STy
WehTd oh SITd shedl €1 UHT SR 82 1 SR HTE qel
Gh0T o HI Il €2 A9 I AT FL o © T
TS H BISSISH TTAIY] sp Hhid shie RHTT] &, Tefi
T sp? Ghd e WA 9 T T § sp® Hehd
HTe TAT] T I[ET Well &1 WA ok sp Tehild Hafeh
H Afyewrad S U (50%) & HRU IHH I=A
TR TeHshal Bidt €1 37d: 3 TogH § C-H s o
I TAFHI i, T | H1eH o sp? hikd Healh
T T | e o sp? Tehild hefehl i gorl § TaT
3R 2Afyeh STTeRfHd ST, f98 TeH qo wefiq &t g
T TARA | TESISF AN Weld o 9 | A9 o
foctifad =1 Sma| ora: Femefd S T 98
TIESIST TLHTY] STEAT Hehid ok id 2|

HC=CH+Na - HC=C"Na" +%H,
Hifesm tgATEe

(13.59)

HC=CNa'+Na —- Na'C =C Na' +¥H,
TRdfedd UeAEe
(13.60)
CH,-C=C-H+Na'NH, - CH, -C=C Na’
Hifeaw wiftAse + NH,
(13.61)

e fagm

Ig oM WA A 9 @ f fremey @ 92
TIEEISH THIY] AT eid §, g UoshTed o T
TR WA TAF E B Suded eifafeand
TehiH e Ueehd WS &l &id 81 g T
TehTed, Tk q1 Uoohd B fa9g & 2 v
foha STl &1 S92 137 9ol 223 1 ST
Ao HTH T T BIT? Uk, Tosh A qe Tcehisd
frafafad o o ol wefd <9 ©—

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

(i) HC=CH>CH,-C=CH>>CH, -C=C-CH,
(@) A rfuferar— TeswrAl | BemEy g 2
3d: I8 TITEIESISH, TalSH, BB age S o
< et | A H & A Searg At we |
Tl B

H H Z
H* ) _ | I
_c=C-+H-z5 _c=C-+:Z—>-C=C-

EIHEICACEIRE]
AT g3 AT SR, I AEHiesh ¥R
o T oX R ohar 21 ST ToshgAl | AnTs
ek HTehith T2 o STTER il €| Teehtgl o feshay
3 fRU o w@ -
(i) TTEETESSH T HASH
HC=CH+H,-2Y/PINi 1y c—CH, -25CH, -CH,
(13.62)

CH,-C=CH+H,2/Pd/Ni yjcH _CH=CH,]
I IEE EIRIE|
—H2,CH, -CH, -CH,
o
(13.63)
(ii) BTEISEI T HIASH
CH,;-C=CH +Br-Br—[CH4;CBr = CHBr]
1, 2-STEAHIGdA lBrz

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

1, 1,2, 2-3TsHgra=
(13.64)
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TH HeheT W SIHIA ol -t 1 festiha €1 i 81
3F: TH ST o T o fIw e feRA S 2
(iii) TEYM TGS H FACE- TR A
TEEISH 8WgE (HCI, HBr, HI) o < 310] o Gehold
¥ 9 ereaEe (T Tk & wed W] W
2aeH 38 &) = €
H-C=C-H+H-Br—|CH, =CH-Br]-2,
9 MmN  CH,-CHBEr,
1,1- STEsiHee
(13.65)
CH;-C=CH + H- Br— [CH3~ (|3 = CH,)
Br
2~

|

E|3r
CH3—|C—CH3
Br
2, 2-STESMEYOT
(13.66)
(iv) ST T FASH— Uoohd qe1 Toah!d i Hifd
Teartgd ot Sl H sty B § ol S 9 stfufwan
T F F| TeshTed 333K W HHIfF Gohe o gH
TeHRIeh 3T o1 SURfd § SIdd oF Teh 310] oh |l

IR BT hraitet Afieh < 2
HCECH+H—OH% CH,=C-H
T OH
[
CH,-C-H
Il
o)
os
(13.67)
CHS—CECH+H—OH% CH,-C=CH,
|
iy O-H
e |
CH,-C-CH,
I
o)
RIEEIE]

(13.68)

395

(v) SEETHRIHITT

() g ogeTehieloT— 3rfdel IRfefE o
TR 1 A TEAHIHO BH W giferiEifeet
e WfTUE Sl €, Sl See SR ael TiieTueiis
THEA CH=CH-CH=CH ¥ J& & 8l =9
(-CH = CH - CH = CH-), W&f81q a2 < Hehat 21
fafyree wfifeerfaat & 3 agors fo o gomr e 8
a1 difeudifecta &1 59 frew &1 3w SefEl o
ToIE o &Y | feRdl ST €1 oTg SietRl i aTden
g fthed Torh!, T&i q91 gereish gl

(@) TIhA AEAHIAIUT— TUEA &l A T A6
Afesht H 873K W YdIfed id W SHHT Thid

FEFHIT B S 2| AT o A T A1

IRy S o ®, S Sesieged, Toeh, stfy
A 3w AR o YRWE A B T
Uelithfean 2iferl =1 Tifess Afienl § qfEfda w6
éammﬁﬁnw%

//
C CH T
O e, ()
CH CH 873 K
\\ZH\
(13.69)
SSMEXUT 13,14

MY TIAEH 3R I S=H oy UREfad
FHAT?

'

CH,COOH-N20H@d), oy, cOONa—TEL T,

CH, —325>CH,Cl

Na /3o 3eR
gest eAffsman

C,Hg —=2— C,H;Cl—Ttn — CH, = CH,

—2& CH,Br - CH,Br —“**_, CH, = CHBr

A T e ARl
873K

CH=CH « 2
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13.5 UH{eceh BISSIeRTEA

THfeE TESEET AR it FE §, FifE
sfereier AifirRl o fafyre iy (e v ‘o,
fSraem a1 gy g ©1) @l €1 uH Afienl Wi
‘Uiafees AifteR’ =9 fean T 81 SAfuehar U AR
T Sl U S 1 Ty St stfaersge
eIt §, WY MUk stfaferanei § i fa
g o @l &1 Wi iRt o e SeE T
HAfaerda To@ el @1 5 wWHfes Aifiesl o
ERiEC R % = aﬁ"ﬂ?—a’ (Benzenoid) dn
(nonbezenoid) Eh?ﬁ%l @?#@'@Wﬁ%ﬁq
T E-

[s)e]ee]

AEHTA

13.5.1 AT Uegld aAT |UTEAGCT

B tudfes ARl &1 AW UGl qen Srered
U Tk 12 W H ek &l A o wqet o
TIESISH AT T € 3Td: F Tsh YohR ol Tehed
gireenfid Seare oAt 81 A i o & BTEgieH
T {1 FHH A1 F9 T TSt 9] A WS 5N
yfaeenfyq &, @ i fafa= feufa wrmeEe g9 €1 3
1,2 391 1, 6 3MA (0); 1, 3 3@ 1, 5 Ha
(m-) T 1, 4 T (p-) € Tgufceenfyq =i =gcm=
& P I T KU W1 ® 2

ECIPERERIE]

CH, CH,
1
@ @F/ CHS

ferer st 1, 2-srafaas=iT
(2TTEA) (o-STEett)
CH,
CH, )
1
©3\
CH, 4
CH,
1, 3-SEafrea=A1, 1, 4-SrEaforeeia
(m-STEe1T) ( p-STrgei)
13.5.2 A= hl Q=T

Sf T FEgeH Aeehel S T T 1825 W W
feRam o= #1 S C.H, T, S S=9 g
T B1 TE TGS G Yook, TeehlH ol ToehTed,
T IS Gay el ST &1 A9 THAT HoArferd G
IR H A dred €2 39 fafire o qen srEre=
T oF RO SHh! Ga Muia &6 o o8 ad
o MW S T T 3] € R e IS ST
g, S diF fgemay =1 Suftefd &1 gf@ & €l
ST hael Toh Yo o1 Tehel Uiaeenfud Sgeae aAmd
2, S S oh B: e U B: SESSH HI GHM
1 ST HIA T ST VeIl ok STHR W SRR hepel
T T 1865 H S wl T G &, e B A
TRHTY] 1 Sk e €1 SUH Tehial A o Ty
2 T Y e H Tk TEgiSH W] e 2

e

H
|

c/ C\C/H
-

H C\C/ C\H
|
H

H~
—
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STHA WIS BIEfeh SIS ool ol S 99 1829 H ST o6 SHEee A& TR |
B3 oMl o T 1856 H FIHER A T 1875 W Jact AHES & el o1 TEAKHS
HTEH WEH & &7 § 3= q eyl e Ul 9o 99 1958 | w@ =i I8
TEAIfaa fohan fof 3T h1e TRETY] 99 | STy a1 Sf@enstl &1 fHior ik Terd
g fgdta S=id @ 1875 W SI=f &1 Gl 1 T ST § AEE &, s6 s=iH
Tdlferd fehan o st wRATOet 7 g@ensti o foa Jgas gerd w1 i #T gehd 2
TN SR S i T =1 FEATfad i, {9 | =i &1 ek sorae-1a
G I B 9 B SR Sl TEE1 1 @IS Rl Tk A S 5 GHEE

“¥ wreaqwe for@ T o, W FwE o e 9 W@ o i, W faeR S o= 9
Al T erolt el B St Y AR R FS THA 91K G SUHT o T WA § W

ThIgeh SR, hepel
(7 Taaw=T 1829

13 S[eTTE 1896 )

3@l o G Y] A R® | S YR o forEl 1 G B Afsh 1 st o qrgE gH W e H wwe
®Y Y Fell-ofell hAR 3@ T @I oA, S He-wmel g on @ o, I wd ki Aifq g @, Feoh o woff| avd
H <@ & s 9 3 70 & g7 1 1o He H <o form 39 YR S T b H T w9 9 <@ 1 @1 o A
IEME T A gt T q9 T HT 99 TER B 0 U ki G SUg R e § o R

9 M HEd € foh— Toorl B T 2@ i MEd Ser Wiy, 9 eH WeT @ WAehR Y Tehd €1 W 9
T W i, THY TE R 79 IR A S, 3= & a1 39 Afew” (W 1890)

Tl o o 9%, Shepel k1 ST YISl GARIE oh 7GR W UifeisifIae ST JH MRl o Teh ot <kl ‘Shepot’

= fg=m T

hepel WA 1, 2-STEMl sl o 3 FHTea
T HeH e LA B TH FHEES | A S
] fgerafua e wEOET 9 SE w®d §, Safw
TW I § Tohdl STEfd e WRAst 9l

Br Br
©/ Br ©/ Br

TR A had T & A fgufaeenfud 3ems
T 1 59 WS 1 TRl shepel A Sl
fgemey & e (Oscillating) EIT{TFCT R faar &tk
yartera feram

0-U

IE GUR W FF R WEA F ST
T qen ARTeTeh Sifafshansti sl gor | gfaeemH
srfuferaneti &t mafherar & gaem o fawa @1, 59
% | AT (Resonance) SR HHAAMT AT

TG TS S ol TTRIe
a9y fagTa’ oF AR, fgeTEy o e @i
IR o R GHSAET T 1 Aol T ST
IS 1 G 71 hpel G 1 H&A FEATT ()
TS (@) § T, TR G Hl TS G H I
71 fag 99 g7 (M) W wefE fw wn @1 9w,
e o ®: e W] W fareried
(Delocalised) ©: E@Fﬂfﬁ EARCN I %I

O—0-0-0

(=) (@) m

FHefa ifqears g6 asiie S o aR ° Hel
<99 A1 81 S | Gt B2 e WA sp? Gehiid
21 A HTe WA o S sp? Fereh Feheddl we
TS o sp? e H AT ®%eh B: (C-C) 6
&Y S ©, S FHAAT TS B €| Weeh hiei
TRV o I T sp? HeTh FAH SEGISH IHT] oh
s-HeHh § AT H¥eh ©: C-H o stey a9
£ 218 Yo SHTa AT W Teh STGh p-sheish @
Wl ¥, S o™ % dqel o eledd Bl €, Sl A
it T B
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T A TAY] T IURA STHHRA p-heh
7ad Fiehe e © foF 9 urederfieare eeh oteY &
fior Shd ©1 p-ohereni o STfdeare | i aTee S
I FHEM: & FHEAT (C,-C,, C,-C,, C,-C, 1l
C,-C,, C,-C,, C-C) T, S/ 9 fau mu o
T T B WA 13.6 () 94 (W) hepe i
fereeriepd STege ST g9l B

o 13.7 (F) A1 (@) P HI AT G
% G ¢ NEY TFigd noed B Bl X-fe

faT 13.7 (@)

e fagm

farT 13.7 (%)

oo & 10 1 TE Id | HET WAV o 7L
SR T8 |9 U8 T8 Uik e U o
p-HeTh T I R T T HIEH WAV & p-hHelh
 fqeared 1 g9e g9@ @ [ 137 (]
TH TR A9 &I O 13.7 (9) o STTER WS
g9 o Uk W 99 T A" @ ger oW
Hedl 21

T YHR FEA o B: p AR [aweIHigRd
FHY B: HEA AR o IRA: @33 €9 G A
Gopl, 1 foh o oheel Q1 hrae ARl o HeA, S0
s 13.7 (%) W (@) ¥ i w8 faearied
TeraR 1Yl HIEA Y] o 7 feorq solae™ 31y
T TS Iod oh G Hed GHUS oh AR R
sifieh STreRfid BT o7 forerieRd Selagii ohi Surkafa
¥ S o qRehfeqd AEsicadreE &1 qor |
HAfurep Tomdt 21

Xt fodad ofihe  S=iioh THACi 319] i
T 1 S BT ST = (F) 9 (@) Fe
B @ T WhRI B C-C Te TeE hi 3T9eT i
S, Sefeh X-fohur efishel o 31e9@ o MR W
¥: AH C-C 3TM&Y @aiE (139pm) TE &, S
C-C U&hd & (154pm) T4 C-C T53T& (134pm)
o e B or: g uRfEfeEl § =AW g
fgamary &1 orquftafa o= W arTe sifafsran g
Y Uehdl B & SIS o STHHN] HEER i T
H 2l

13.5.3 QIHTEaRar

A= 1 S THfes Afiter AMd 21 o1 ‘it
I gl ot 5, AR SUH S 9o & A e,
Ty o e St @1 3 frefatad o gt 8-
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(i) SHdeia
(ii) =ord H Sotaeq 1 Hqol fagerierton
(iii) 9 ¥ (4n + 2)n TRM, &l n Th I ¢ (n

=0,1,2,...)| 39 BohT 799 (Hiickel Rule) 51 Y
IeaifEd & Bl

TWiifeeh ATl o P ST TH YHR B

(n =3, 14 © o)

13.5.4 A== ot faw=m

ST ! MR €9 § HiedR § 9 fFa S 2,

Ty 3o frafafea wermemen fafa=i g s gea

ra

@ TATET F T dgaskietuT @ (IfEu
ST 13.4)

(i) e 1 o faeRmaifeReienur U— S<igh
3T o TISTH A0 kil TSTARH o WY TH
FE W IS 9 B 2
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COONa
CaO
+ NaOH T + Na,CO,
(13.70)

(iii) T o U= T— FIAIcA hi TS hi STl
o 901 T Fafed i § T8 S § Tora
B S 7

OH

A

(13.71)

13.5.5 TOTH
«fiferes ToTend

ifter o WHfew TRgEmEA syE ) 8 A
T faferse e, TEH %9 91 S B €1 e
Juerela & Tifedl § farafifaa €1 guest fafime iy
A AN Wlerent! e o RO 3H virererd | qen
FHUS! i YU W@ o foau S | o B 1 Wi
gIESrehTa STl | S1fHsvita qen weie faemament o
faeid 21 A shestell (Sooty) @l o WY Serd B
T ot

TEEE T LA 1 SelaReTe! Fiaeemad g
srfrertera foren Siran 2, erediten forgiy gRfeefai o 3
el qel SferieRtol SAfaferan guiid 2|

FHROTT T Z2h0T, RS, HehHeH, Hied
FTHR Ufewher, THifeem ot ool gfaeem=
s E* 2

(i) TTEEIEIUT— A I Iod I T AEfeh 3T
A HePIReh o (TSR0l fAgon) o WY WA
oo S @ @ S~ oo | e gHg ufawe @
S 2
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© + @iz HNO, + ¥i% H,SO,

l 323-333 K

NO,

@ + H,O
(13.72)

(i) FASHIRTUT A1 EEATT— o T (SR-FeCl,,
FeBr, de AICL) & Suftarfq & wH, Seiom

arfuferan &Y et 2d B
Cl
O fistar AICI, @
+ Cl, ——> + HCI
FARES

(13.73)
(iif) TERIIRTOT— HEHITTH 3T YL §RI Iad o
BTEISI TRATY] ST YFTEITIA HEhIIH0T AT FEh LA
FHEAMI 3| T8 % GoHRh T o T TR Hioh
Hrw fepen S 2

SO.H

A
2 4 + HZO
g

+ H,S0,(S0,) ——
oS RIS

(13.74)
(iv) FISA-ShTUE Ufeahetientur an Ufeahe— fstal
AlCl, #t Sufeafq & o=f *1 Ufeha tome @
sifaferan w W Wfewd s o 2t 2

CH,

frsfer AIC,

efe
(13.75)

C.H
frsfer AIC, 2Hs
E::]-+CJLCI—————e»[::j/+ HCI

afererreh
(13.76)

e fagm

1 -FARIY Y dsie & Sfaferan & W n-wfaa
AT T STUET SEEITTA  Ssie =9I Bt 87
(v) WISA-ohTUe UfTetientor a1 TEifee— e o
(AICL) T Sufeerfd § o=+ %1 faa Taree stomn
ifag UTergee & @Y Afufea w0 W Ufaw
A= 9T B 2

COCH,
[:j+CHcmnﬁ*2ml [ij+Ha
S
(13.77)
COCH,
+(CH,CO),0 ST AICL |
THifew TeEgES A
+
CH,COOH
(13.78)

3R SOdeTel SAfvehten & offusd ¥ foren
ST A g wfaeema sifaferan entt fa seraemee
BRI d=i1 o TR TESHSH IAUR Ufawenfad gl
SEEUREEY, S ! I i Mfered o &
w1l we fstel AICL, %1 Sufterfa 4 stfferan s @
THRIFAREST (C,Cl,) W T ST Fehell T

Cl
Cl Cl

frsta AICL,
+6ClL,—> + 6HCI1
cl Cl

Cl

(C:Cly)

(13.79)
SRR ( ST ) Wiaeama= ht TeRantater
gt dedt o STHR WS, (S =gfdeer
E = Toiaeieiel ) sifaferamd frfafed e g oo
Bt 2
() SAFRITER I I
(@) FELAFT ST T
(TT) TeFEdt w9 We &1 faed
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() TGRSR E* ol SAM— a1 o R,
Ufecher qon e | fisfar AlCI, S o9 o 2,
STSRAVIERRT AR o HY I TR SHHl: CI°,
R®, RC°0 (UHiferam a1e) 3 21

+
AlCl, —> Cl +

FARITTH
el

clCl + [AICL,]

+
CH,-Cl + AICl, —> CH, + [AIC],]”

4N

+ -
CHg—ﬁ—Cl + AlIC,—> CHS—ﬁ + [AICL]

TELHT o HeH H TR T H Efeh
A I G S IO W SeIa AT el

T (1%02) TH YHR o B

H

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

+| @
H—QW\—NO2 == HO + NO,
A i s; 3 l
Efes 3T

& U=k 924 © T e e 1 Sctd i
ufohen ¥ WewIfieh ST, ST st Wifd qen Arsfed
A, N 1 Hifd 1 I B IAd: TS WHRO
- 8T G R
(@) e (AT =) ST ST
TAGTEAE! o SThAY ¥ ¢ Fh< a1 U9 o
T &, TS Tk e sp? Hehld sraeen ¥ g 2l

sp’ &

H W
@ ﬂEGD @E
+ 5 ®
H

S (T eRE)

401

WA oA freafafed JR 9 SR g1 w@ifad
Il Tl B

s

farm dga a1 TAEm 3T o sp® Hehfd
T THI] T SAF 1 TR0 Teh Wl €,
fSreeh 0T 78 Wi o7 @l 2 R
() Wet @ faeiaT— wifes o i g Tenfd
W?Wcﬂ@'ﬂspsﬂ?ﬁﬂWWAICh
(AT, Ufesher den Ufaed o §ed o) sreren
HSO, (701 o Hed #) & AT 5R WM
1 Tl e 2

[AlCLJ
+ HCI + AICIl,
e O\ E
g [HSO]
e 7 + H,S0,
H

yerel gfifErfaa S9—3=a a9 Ue T/ W fohel S
Ft Iufkfd o =i SEgSHIH I g gR
qreaiesdd St 2

Ni
::+3H2—>
A
AR

(13.80)
T YT i Sufeerfd § i a1 S
I T TN TR SR eRES CH,C,
9 2, o e o wed 2

2022-23



402

Cl
Cl

uv Cl
@ + 3Cl, ——m
500 K cl cl

Cl

IR FATFANES

(13.81)

ggA— o1 @l 9 & sURfd § ME W
Fosiell &l & WY CO, TS H,0 &l 2

+§o2 — 6CO, +3H,0

CeHg (13.82)

e BESIREA w1 W e stfufeer W
frafafes waafie afufea s wsfim fean
ST B—

CH,+ (x+ %)02—>x002+ 2 h0

2 (13.83)

13.5.6 Tahel gfaeermfua a=i= o
foraraaer @ueg w1 T vTeaes
RG]

T Wbl Wfaeefyd  a=sfe a1 qA: Ufaeemad e
ST qr <= gefaa feufarenfoq S gwm wen o
& &4 T Tl T YHR o HeER 2@ MY - (i)
sl s YU I A (ii) Wl IEA| g ot @
T ® fF 9% R Yed 9 sufted wiaeerdt @
Topfa W AR wa €, 7T oW At "y # v
T 39wl @t FEvTae uWE wEd B
el i fafa= frdemeres gepfa w1 swor == aftra
fopan T B

amet we TRy Tyt v - o e S S o T
=1 31l e Y feorfy W e w1 7, 3% el aen
A vl wgE Fed 1 SRS 0 Wil
e & fEererd gaE w1 e wd §1 wEd
ﬁw&rﬁaﬁwﬁwww%—

:OH +0O—-H

- @)H@H

I

LGIPEERIE]

Z+O-H :OH
v A%

Wﬁmﬁ@'@?%ﬁo—@p—m
W g T fuh B 9T g sl feufaal
HireeTes g Ty e e 49 W 98 © R -OH
TE 1 -1 99 ft & 3 €, fogd S=i oo
HT 0- T p- Feufd W FB el 9@ =, fhg
3TAR o &Rl 34 il W 2Aus selee o e
9gd HH M| : -OH TY8 =i o ohl
TARITEE! o SAHHUT o foIT |iehd T 24 21 D
39 WhTh WYE o SEEU- NH,, -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H_, ¥

el oge | Boo wEiy faefmaed €, wg
A -1 TS o FROT A i gord R IAdR T
FH H 0 ¢, fored g wiaeere wfed @ S 2
BT TR o SR o- T p- feorfd W oA
Wm*@ﬁl@ﬂf%%l%:ﬁ’ﬂo—@p—ﬁ&?ﬁ
e 2

wﬂﬁﬁﬁmm%-ﬁnﬁ%n

(_)Cl +C :
5

I

Qc.'li 3611

-8

I\ \%
frar Bl T g ane A AR o s
feafg ® ffde #w €, 3% Tt fdeit v +ed €
Fo e fdell gE % S -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO,H #f% 21 3T,
TR o1 IIEN O &1 g THE Toel-1 THE oh
FHION A=A Terd W ST Tl HH B 3l 2l
grei Freferiad STemTel 1 TS Wehl B
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TESE=ia § S ge78 T SAMh FAFT e

S W@ R, S QA: Jia€erq i shisd sFm 21 o:

403

=1 gl =1 Tafshaennt @ug #ed €1 e feufa &
A § o- W p- Tefd W gelaeq e %9 el 2l
ROMHA: Selaei el qaicis &9 | seiagerr fefd
(T2T) W RO A ® W iaerae Her feufq
B 2l

13,6 ShE¥STT TOT aer Taurar

S A SIgeichsehia gegited, o q1 ¥ e1fueh
St g dord @, fawea qen R S (Sheer)
o1 WA €| TgCIhSh SIS, hieieh qarel
SI—deTeh, et de Yeferd o oTqul <e U o
g, S AMg IR § vaw w1 fafae S qEEtien
sifaferenati g1 LT I Sdd: T HT B ITT
F Tl PO HEH EESEREA A Ry T g

Beoe
1,2- ST 3-AfeReied= 1,2-=Targde
ooy s 3
@
9,10-STEHIIA- 1,2- -0 e 1,2,5,6-SEaUgH
R

ETSSIha chocl i q BEgieH o AT BId &1 TEgishia- eid: sidt qo Yeifead 9 9 g €, S St
o I W 2| 91l WA (Petrochemicals) 3T Hewqul sare@iash Screi o fmfor o foe g yrfas geme
&1 =] T d WEferd deAl o Yg@ Sl gid sfod diferay |, TS, (Liquified petroleum gas) @i
Tifed wehfaes 19 @GS (Compressed natural gas) €, it Uifera™ @ g fhT a1 H=A1 o ST16R W
TSR i TG SEen Wqw (Twh) , ST (TEEH 991 TR, S (Yot aun duvifn

ot o eftepd fopa T B

Tl 1 Yg@ AR, Her-Heteh UTaRaTae, S8, STaRitehtur defl UIHETeRtur 8| Toshia el UeehTe
oo stfuferand yefia & €, S gera: golae et ans srfiferamt gl &) tWHEfcs eEghEn srqw
B B ) ST TR SRR YRR R §1 3 S e Rfef § e st e

FW B
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e fagm

Teehd C-C (Town) a7 o o §uH o SR H&9ig FHeREdl (Conformational Isomerism)
TR % €1 T & Hidlia (Staggered) TS T €9 (Eclipsed) § U Hida G&I01 SIZgS AT
1 SAfrhdd g o RN SAfush T @) Hre-shree fgeTee o 9’ 3R Yfasfd i oh RO T
wrfieta (fae-2ia ) garerEeadr w&i¥ S 2

A= AU SHTES e Qifeshar wef¥ wed €1 Afieht o wifew BH 1 U, kel gN
YRIEE (4n + 2)n TRA oM R eifd 81 dwiaed O S Tgel stedn wfawenfia w1 gafa g
SRR UIaeTa Bq 9cid i Hishadl g fHthad] i G Jol i adl 9E i fefd (Orientation)
1 gqIfed el T FE TgehsH A TG (Polynuclear hydrocarbon) H swfiaae ad | et
Tl &1 3 HELSH FepTd S 2

13.1
13.2

13.3

134

13.5

13.6

13.7

13.8

AHETH

B o FAIRTO o S TS ohd adl 27 3779 T8 g HHSa|
frefafiaa Aifies o TUPAC A fafiau—
(%) CH,CH=C(CH,), (@) CH,=CH-C=C-CH,

(m \V\/ (=) @—CHZ—CHZ—CH#IHZ
CH

3
CH,(CH,), CH(CH,),CH
(a) OH (@) 3( 2)4 | ( 2)3 3
CH,-CH(CH,),

() CH,-CH=CH-CH,-CH=CH-CH-CH, - CH=CH,
|
CZHS
frefefaa Afrpt, fore fgemer qen fremsiy o1 de <uid 7 €, o qeft genfeq feofa
el oh WEEA-3 T8 [TUPAC 4 Sifse—

(F) C,H, (T fgemaa) (@) C,H, (T ferer)
frfafea ARl & SISH-3T95e o Te= S 9 Sl o A fafeu-
(i) U=-2-§ (ii) 3, 4-<EAfoE-T=-3-34

(iil) 2-uforersge-1-§4 (iv) 1-Herege-1-8&

Tk Tosh ‘A’ o ST 3105 § U=A-3-37H de T o1 fHsor o e 21 A
&1 I[UPAC -9 den 9&=q1 Sifsr)

T Teohd A § 19 C-C, 318 C-H T s1as qo1 T C-C U 376 &1 A St
STIHA | T 31 Ufeeerse, fHeH Her S5 44 €, 3@ 21 A 1 ST AT, T
fafau)

T TewH, Foer ST o779 UiiAte qe 9R9-3-31H Wd 8§, 1 S

T F 22
frfafea exgieea & g1 1 TaEfew afufswa fafae—
@ =g (i) TN

(i) FeTEA (iv) e
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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
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FF-2-3 w1 guue (Fag) qen fauer (@) WEAT SAE T ¥ SH-9 guEad
1 FLHIH I il © AR w2

A= o i fg-emeid g ®, fe ot 71e ercaferes womht €, 2

foreht frerma g WAfesha wef¥a &3 & fae smavas o @ @2

T 4 %A o e Giifes T 87 SN0 T Sifiu—

i
O -0 = O
=i o1 Frefafad o S 9Rafia sE—
@)  p-TESHESA (ii) IR IECICTINEES ]
(iii) p-TEIRITEA (iv) THRE® A

T H,C- CH,- C- (CH,),~ CH,- CH(CH,), ¥ 1°,2° QeI 3° e WAL
I TEEH ST T Feeh BT 9 TSI Fal STegior WHIST ®t He ff aaEy)
FeIIH T ook o1 @l o YREA 1 1 G916 Sl 872

Y9 W HBr o Gohold 9 2-SEYISA a9dl §, Sefeh sw=iael qiaamee &1 suferfd
o g srfuferan 1-smueT <dt 21 forafafy s Terdl § 9 SRu TR i)

1, 2-STEHfea=T( 0-STgetA) ok ST 3T9ee o Theraed fafda saamal =i fafau)
T GO A=A 1 el G A1 IR R TR T 22

A=HH, n-2H T TAE H ¥ gU 3Tl 70l o % H Fafd Hife oIt 59
FEAER T HRUT T

S goaRETE! gfaeeres sifufrart. TRerargds @ yefi widt €, Safe sau
TR gfqeenae wied g 2?2

3 freAfefad Aifment & da=ie o g aiefdd Har?

(i) wemsA (i) W (iti) oA

3 Gl TeshiAl i WA fAfEy, S gEgSHIl S W 2 -Aiere e i R
frefafiaa ifitent 1 ST soeREe! (E*) o Wid sedl siferes feransfierd o oa
T Frafed Sifau—

() FARESH, 2 4-STEARIFARNESIH, p- AZLIFANRIs S

(@) e, p-H,C- CH,- NO,, p-O,N-CH,-NO,

S, m- SRR qe 2o B U forgeht A52iehior ot | gl 7 i 12
A= o TfUeiehto] § fsial THifom aeiise o WM W &5 30U oy 37 Yoy
71 HR ? for o2 erfuferan @ fawm e s wEm) 9t fagls teshd ahH o fag
g TEl 1 STl Tk IRV T T Hif)
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