[ESCICH]

HYDROCARBON

ELE

TH T o TEAIA o ¥ENd S :

TR HT R ACH. Igfd &
3TTER TEEHTeHI 1 T Il Fohil;
Yook, ToshH, Toshlgd au Toafes
EISSIhTe o THIEIE! hi U= T
TehTl eI 3] WLEAT forg Teh;
gIEgihTe o favam = fafa= fafemi
¥ IR F HEm;

aifqer Ta @R Tued o
SMUR T Tk, Teoh [, TeshTsd qell
W eEgEheHl H fa9g T Tohil;
A o fafa= g&uon (FHiRiHeE)
% MW TR ST fa9g T Fohl;
BTSGIRTe 1 fHeRT T el o &
o & H g o A Sy
T Hewd adl gohil;

sl feanfafy o emur ™
ST TeshHl qe UoahTeH| o TehoT
ITE] & S T STAM HT Tl

\\\\\

=+t franfafy &1 samen X @
TeheT WqEemdl - Siieerd T Haeenfuat
o TSSIcHeh T8 i SIReT o Hol;
qer

ShaisTd qen fosrear = fawa o

e Tk

Taheh 9

EESienreT el & 7gE gid gl

BIESIehTa TS Tq: T ¥, TSreent 21ef oherel shie o €ISgSH o
Aifies B gAR 2 Se | STEgehleA %1 Hewqul AEH B Y
TS, Hus oaf wfere vl 9 aRkfad g, S g6d o ®9 |
ST ¥ oY S 2| TS gfaa Ueiferds T w1, et west
TOfa Wipfdk 9 w1 G €9 T SR SEN SR IS
TSt (Efod WEfaE 19) gEe | 21 98 ot $e9 7, S wehtae
g o SR UIe B ©1 Uiferam, S -t & et T St
%\', o GTE STEIA (fractional distillation) g ﬁ'@?ﬁ[ SR
éﬂ’ﬁ'ﬁ:ﬂ e B %I HIA ﬁﬂ, HIA o Tk AT (destructive
distiliation) ¥ W eIt €1 Wrhfash T dct % Hei k1 GIE *F
A U TR F uE S 21 wdted & e W e gdited
Wipfaeh T4’ wEd &) TAdST 1 STAT el $o o €9 H Bl €,
ST TEE FH YU el TG {1 ShARH T o STAN W] ToF
w9 ° fofa1 S 2, WAfeh 399 F9 9gu0 Shetdl €1 e aTeHt
i $oF oh B9 U U, Siotel qel TS shi SEggehal Bl @
Ugiet qen eS| <o orel SEferd ared % Yyl el €1 3
uft e erEERe o A0 B €, S Sl o Eid €1 EEgihE
T ITART ifaedi=, qiferards, diferersi s agaehi o i §
fopall STl €1 S=9 STU[WR ATl BTgSehTeHl b1 SUAN U= ¥ foeies
o ®Y Y S Lok g st o fmior § grfen ueie o w9 |
off fopa T )

e 39 e oA H BTEShEA % WewEyul SUAN i erest
TE THL T €| 39 Teheh | BIEgIehral oh a1 | A 31fer S|
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9.1 SIteRITT

TIESIhTe =1 e o BId | Shis--shie e
% R oF MERX W 3= JEAd: 14 99gl d afighd
fen T 23— (1) wWgw, (2) eEg@ @ (3)
WHifeeh eRSihEA| W eZShe § hia--shie
qA FEA-BESSE THA @Y B9 B1 Af fafte=
I T ATE § Tohdl 69 § S faga g@en
T ®, @ 3% ‘Ueehd' hEd €, SIEeh 3 Teheh-8
H ug g €1 @A AR A FET WA Fa e
T g 1 0 W 2, A 3% HiEeiteoh | el
S B ST BTZSIhTal § shia- ke SgaTae S
fareiy, freme =1 <Al Sufeed e €1 e
BEgIhE g ARl w1 TH G900 gwR 21 e
hTa i TAqHATSIRA A EEISH 1 Tshal Trsthd!
1 =M | Tad gu (foga sj@en an 99a J@a) oHh
ST & Wied o Tehd &1 UeohHl o Higel SHM ok
foau ol o fou Tufyer dqen TRl % fau
s 1 e 1 ITAT B H hd &l Tohi,
TeehTed 9o WHfes eRemEnl & fau fam died
FAIT S T B

9.2 Ueohd

S TEe S ST ekl ®, Uoehd hia-hle Thed
A g fogd S@en oIl eEgihEA 21 B
(CH,) 39 IaR &1 JoH ¥ 21 999 TF 79 8, 5
FIAC T @I A T & T g S 81 SR S
B ok Teh SISGIoH TRATY T Hie o SR Fraeenfid
Y T BIZGISH THI] Sl STETIH HEAT SSehT TE
hTe 1 TGEASTRAT I FI< H T, ° STIHT
S BFM? S9! C,H, WK Bl 8 BISGIhTe,
et ST C,H, 7, TS Heeld! €1 31 9 CH,
o T BIEGISH WA i ~CH, ¥ g1 Ffeentud
Fh C,H, & &7 § I HT T &

T YHR BESSH H HUA (CH,) T 8N
fenfid #teh 39 377 T Uoohd o1 Tehd &1 39
TR W 9 CH,, C, H,, 3 3|

H

| |
H—?—H fdt H &1 CH, ¥ fagemm H—?—(ll—H

H H H
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3 grEgihEA WA sfeenst | iR g ©
T o Al 3N 3 Afoehwent 9 stfaferan &l
FH| Ad: IRY H TR UUMET (Parum=%H"
Affinis=Toramelier) wed 9 F1 39 Uk URER =1
TSI 07 (homologous series) o HE BEl ED
IR W S STAM o Wehd B | A g9 Tl UeohHl
o Gl T eI H § ol g6 T erar € R Yook
1 HA A C H, , T 59 n &l HE ST AH
mw%ﬁ%mﬂwmomologoue) EA
yfaffirce T 81 0 9 WA 1 AT 61 TR
F Ghd 7 HASHAl Y FARA Rl I EE
fagid (VSEPR) & 38R (U&a&- 4 3f@u) Beq
FT A FgeEed Bt € (Fa 9.1) it sIgEHdeia
2 e e wam] % § den =R TREgNE W]
FHEqORE o TR i W R €1 39 TR ok
H-C 1 §i% S0 109.5° Bl 2

/Z;\
\Hr\—@ /E

faT 9.1 54 (CH,) T Fgvherss G

ookl o FIgvheish 3ad | 98 @ €, f c-C
A C-H 3Tl sh1 @ielEgadl A9l 154 pm 3R 112 pm
Bl & (Teheh-8 <f@n) | MY Tt I A gk © T
C-C T C-Ho (f&m) stay o1 fmior shre amm]
o Fhd spad BEGS THST o 1s o THIEH
Hfaeamaa 9 g 2

9.2.1 AMH Ugld qAT HHTSIIAT
THH-8 § A1 fafa=1 sreifier Aftent &1 S ot
T Tgia w1 aR W AT T ek 21 Yoohd | M
g qu GHEHe il £ AR IIEON gR T
S Hehdl ¢ WHRY A9 wSE H KU MU 21 gy
9 T UeA, TS de1 YT | ohadl Tk Gl
2 St ©, STafh 359 Uoohl § Tk 9 31k |e=m
+ff B WeRdl 81 C,H,, 1 L= fored W o) e
T AT H Haq @l el Wi @l o
TN 92 @A B
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I H HHH
1l 2l 3l al
g
H HHH

¢H (n- ) (FUAIH 237 K) #R

H H H
I 1l 2l 3l
HC—C—CH
HHCHH
H
2-HfAIeA (TR )

(Fagw 261K)

CH, ¥ oM f&d YR W9 FEA qe 978
BIESIoH WHIIST i Siig Tehd 87 3% i YR 9
afterd T Tehd §, S S M-V ¥ fe@mn = 21

H H H H H
ool gl 4l sl
S
H H H H H
U= (n- =)
(Fagsh 309 K)
H H H H
[ 5 sl
voomepm - toton
H H-C-HH H
[
H

2-HfIASRA (STEdu=A)

(FaeHs 301K)

0
H H-C—H H

1I 2| 3|
v H-C - C — C-H
| | |
H H-C—-H H
|
H

2, 2-STERtE (FEe=A)
(FaLH 282.5K)

R IR CRI

AT 1 A1 11 %1 319] 9 99 2, fohg Faerish
e o Torer = € g YRR WIS 101, IV de
V ok 1] T TAM ¥, fohg Faemie qen urend fue
F1 G 1990 11 9337 o GHeEd 8, S G
111, IV T V U=H o garerge &1 3ok Torerml ® et
TThT TEIST | ST o T 7| 3T IR EOHIHR
|HE¥d’ (structural isomers) gl 399 &I
T 1 91 111 W d ohIs TRATIET shi S@el €,
Seifer HTEET I, IV @9 V § 9iiEd shise S@el 2|
37d: T WXEAICHe: SHEIE, S e URHTIRT i
@l § i F FRO B §, H ‘@l qEETE’
(chain isomers)%ﬁ%l o 3 <@ o CH,
qem C_H,, o A I 9o i @ gureTd e €

34Tl 9.1
HHS C H,, et Toepd o fafs=  sfaer-
HHEFE! T G q91 TR AH A fafeu)
35l
@i CH,- CH, - CH, - CH,~ CH,- CH,
n-

i CH,-CH-CH, - CH,- CH,

|

CH, 2-Hfored=A

(iiij) CH; - CH,, - lCH - CH, - CH,4
CH, 3-AforeTd=a

(iv) CHj — (|3H - (|:H - CH,4

CH,; CH, 23@'@{%&1\@-—[

cr
) CH, - ? - CH,- CH,

CH 2,2-STEHfeeA

FEA WAV ¥ T §U T e GHIIS i
& o MR W HTe WAV 1 Wi (1°),
fadtas (2°), qIah (3°) dM =S (4°) e TRAT]
FEA €| HIe TE] (S 3= wEA § T e @,
SE- W) | Al Sheel Teh hiae AT W ST &l
S9- TEA ¥ 39 ‘WUl weq’ wed Bl SAfan T
Al THT] TeE WUTHE Bid € hrae TR, S &
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FTaT A W e &, 39 fgdae’ wed &)1 g
AT dH HTeA WAV W den A a1 =gss wed
AT WR 31T e RAE S e §1 o
AN 18 VH 1° 2° 3° Gl 4° Hrad TATET Hi
TEEM T Tehd €2 A 1Y ST Yookl 1 TTEAG

IETEATT 9.2
C,H,, 3TgH a1t Ufcshed weg o fafi=1 wmmaeal 1 S fafae qen fafa= s sfeen W —-OH
Sied ¥ W< Ueshislall o oS4 f.eHl. 19 Fasul
TH® 8 | Teal W Afad AW Ugid oF 9 I 1 TR0 id gU ufqwentud Ueehdl o frefatad
S R TRV i STAIRON hi 3T Hef-ifd et Hehl|

o=, CH,, % o C

LA L, IV e V H 3o 2@ © 7 —CH, 998
FTa FHIR —2 ¥ FeT B Uooh o hie- qeATILst
a1 3= 9l o AfTRl ¥ -CH,,~C,H,_,~C,H ¥

6771
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I @, @ e YehR oF gHeEd 9T Bl C H ,oh

4

H._ o 75 99999 9499 2

107722

&
C,H,, §E i T T Ueehlg et Yoemleiet a1 T
@ CH,-CH,-CH, - CH,- CH,-| CH,- CH,~CH, - CH,~ CH, - OH | U=+-1-3fic
(i) CH,-CH-CH,-CH,-CH; | CH,-CH - CH,~ CH,- CH, YT-2-37a
I I
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH - CH,- CH, Y=T-3-37d
I |
OH
CH, CH, 3- Hfeer-1-31fd
| I
(ivy CH,-CH-CH, - CH,- CH, - CH - CH, - CH,~ OH
CH, CH, 2- Hfoerepa-1-31td
| I
) CH,-CH,-CH-CH,- CH, - CH, - CH - CH,~ OH
CH, CH, 2- Hforae-2-31a
I I
(vi) CH,- |c - CH, - CH, CH, - Ic - CH, - CH,
OH
CH, CH, 2,2~ SRR 1 -3
I I
(vii) CH, - |c [CH,,- CH, - Ic - CH,OH
CH, CH,
CH, CH, OH 3- HiAHLA-2 -3

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

|
CH, - CH - CH - CH,
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el 1 ‘Ufehel TYE’ HE 1 €, Hifh 3= Yook
Y TS TV o fazems gr1 U fohan s aehdn
21 Ufehcl e 1 9 A C H,  (TH$-8) T

Ifg & T WA # WS [UPAC W o
Hewqul €, @ TUPAC 7 ¥ Tl oMl s hisiiTeh
fiTeRT hT ATHRTOT-T fere ot 3o € Hewef 7
THoh fu WY e Toohd oh e URATIST
1 Iefaq oJ@e w1 fa@ | qTevarq TR AHA
o ST S99 e TRAT] W gfaeerdt g1 g
? 1 ofd W BESIeH WHII[S Hi F9 HEA gl
FHIET TV I FASRA Hl G fRman s

R IR CRI

I 9.3
Frefafad difreri o g fied. 7m fafeu-

@ (CH,,CCH,C(CH,),
(i) (CH,),C(C,H,),

(i) TT-FAIR (R -Hfeameaq
&l

Q) 2,24, 4-THe=

(i) 3, 3-SEHfTI=A

(iii) 3, 3-SE. FdFw (RE)-Hfea-2, 2, 4,
4 -t

WO 9.1: TR AINTR! T ATHEHITT

IO 94T LU.PA.C. 9 femforat
CH, CH, ~CH, [AAH I T TN o A
(%) 'CH,~°CH - °CH, - “CH - °CH, - °CH, H S
(4- Tfure-2- AfreTRE)
CH, -CH,
|
8, _7 _ 6 _5 4 — 3 — 2 1
(@) 8CH,-"CH,-°CH, (|:H CIH cI CH,-'CH <[ T A e % FH
CH CH, CH,-CH, o e
CH, CH,
(3 3-2TEUfore -5- STEHEINIA-4- Hforisier)
CH(CH,), ‘
| FufaTen o A H fgdaes
1 —2 _3 _4 s, __6 _7 _8 -9 __10, .
(1) 'CH,~*CH,-°*CH,~'CH ClH CH,-"CH,-*CH,—°CH,-'°CH, (secondary) < 7E =
H,C-CH-CH, - CH, S B; SSHAA B Th TR
(5-faft-=afoe-4- Tea s ) A 2
(¥) 'CH,-2CH,~*CH,~*CH~*CH-SCH,~"CH,~*CH,~°CH, TR @ < et
| .
CH,
|
CH,-*C-CH,
|
’CH,
5-(2 2-zrEHfaeIfte) AHA
(¥) ICH,-*CH,-°CH -“CH,-°CH —°CH,-"CH, AT o WefHhdl A o
| |
CH,-CH, CH,
3-ufere-5-feeees
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STRIOM-3-TUA-2, 2-SEHIIAI=A Tl F&
o1 TreAfefad 9ei o gr1 e femar S wehdl @-
() T HEA RHA H G -
c-c-Cc-C-C
(ii) SHTEA TEATILST 1 TR SifeTu—
Cl_c2_c3_c4_c5
(iii) FEE-3 R TH CIA-TGE T HEA-2 T I
Afoa-ag Sifeu—
CH,

3 4 5

c'-?c-%c-

du, &1,
(iv) Uk e TLATY] i GASTehdl i BRGNS
T[S i VIR T | TR HifeTl
CH,
1 | 3 4 5
CH, -C*> - CH-CH, -CH,

| |
CH, C,H,

c-"°C

39 YR B9 TEl HEE W g S 81 9 e
feu T A G- A foe gng 9o ¥, @
frefafead o=t #1 7o FHifsu-
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3AMEXUT 9.5

frefafaa difiel =t e fafew fag T
W 7Y i 22 9t s g e . A fafau)
(i) 2-Tfored=A

(i) 5-uforer-3-ufeRea

W 3 4 5) 6
(i) CH, -CH-CH, -CH, -CH,
|
*C,H,
=4 it | refm @el die HieE w7 g Bt
T 1 Bl 21 37d: HEl A 3-AierReT B

(i) 7 6 5 4 3 2 1
1 2 8 4 5} 6 7
CH,- CH, - CH - CH, - CH - CH, - CH,
| |
CH, C,H;

39 qfies | feh 3@ SR ¥ URY H, 5T 9
o 8 &1 %A %k el od: T@ AW
3-Ufrel- 5-AfeR™ B

9.2.2 Ta=m
Uoeh o q&A &id Y2ifer™ qe Wieias 19 € i

ITEIT 9.4
frefafad FifThl o wtEAEs g fofan—
() 3.4,4,5-TMfeRET

(i) 2,5-SEHUTRFA

kSl

123C,f3567

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

L
CH, CH, CH,

1 2 3 4 5 6
(i) #*Cr, €H - CH, - CH,, - CH - CH,
| |
CH, CH,

ot UeopHl w1 37 faferl gro s s Hehar 8—

1. TEIE ETESIhMEAl d—
TEERSeH 9 geq fauifer Sare (M- wifem,
Jeifeam qen fierer) &1 Suftfd § weshld & @i
N Y Yook ST &1 39 U1 1 ETESISHIeRToT
(Hydrogenation) wed %I 3 <E’JI'I'gf'l E'IS@';ITTH calca
AT T T ARG A B SR RS SH-eEesH
Y I GHT I B wifeTH 9 Jafead, w
o TG W &l SR i SARE T Sl B, W Fehet

IAF o fou emufires w9 9 S=9 919 9 9 hi
SEeIHA B B

CH, =CH, +H, /PN ,CcH, - CH,
eIk LEE]

9.1)
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CH,-CH=CH+H,- 2PN, cH, _CH,-CH,
EIkin T
9.2)
CH,-C=C-H+H,- 2PN, cH, -CH,-CH,
ElkiEl EILE
9.3)
2. Ufeeher Ectrgel 94—

() Ufewa semsel (weiEel % stemEn) w1
oIl T BRI 3TFl §RI 3TT=Ed i |
ook W B B

CH, -Cl+H,— 2" ,CH, + Zn*

FARHE Ao

9.4)
C,H,-Cl+H, -2, C H, +Zn*
FARTIT e

(9.5)
CH,CH,CH,Cl+H,—2-% ,CH,CH,CH, +Zn*
FARIIT CIEE]

(9.6)

(i) = e foaeeA (A9 9 gw) H tfewa
BgS i Wifeaw o o WY eIt grR
oA Yook U B &1 39 AfAihar i gest
Irfarferar (wurtz reaction) HEd ‘gl e HH
AT T H&AT Alell IoaaX Ueehd 9 oh
T wgert 1 S 2

CH,Br+2Na+BrCH, 0 ¥]. CH, -CH, +2NaBr
ElLDE oA

(9.7)

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

s e
9.8)

1 B, Al € SFEAM Ufohd 2R od 872
3. hIalfoRATeTeh 3Tl W—
() hreifoafas Al o Tfeaw o= & el
AEH (TETH TEGFIES Ta hicHad AFES
o THET) oF WY TRY H W Hreiediclsh 37

R IR CRI

Y Tk HH e WA A Teohd W 2l 2l
FHTEfdcTh ST H He SESFIEe & 39
facioa =1 TaerTal feaetentoT (decarbo-
rytation)ﬁ%l

CH,COO Na*+NaOH-%%CH, +Na,CO,
Tifeay T

IETEIUT 9.6

g o fo=m o fau few o o @ifeaw
AT 1 YIS BT 2AffRan 1 TEEE
TRt o fafE)

A
SRS T
CH,CH,CH,COO Na* + NaOHI[$%%
CH,CH,CH, +Na,CO,

(ii) ical =t TaErg-eruTe-a fafa sl foafas
el o Tifeaw st qrefyrem e o Sl
foer@m &1 fagd-eeed & W e W 99
HTe T G ol Ueehd W B 2|

2CH,COO Na' +2H,0- 2™, oy _cH,

Hifeaw THRe +2C0,+H, +2NaOH (9.9)

Tg Ifafean Frefafed o= § o= e 2 -
o)

(%) 2CH,COO Na'

(@) THE W-

O O
[l I

2CH,-C-0-2%, 2CH,-C-0: —2CH,+ 20,]
Ui A UHiee R Yok HiUe G g
(7T)  H,C+CH, O - H,C-CH, 1
(%)  ohelis W—

H,0+e O "OH+H'
2H' O H, 1
T 39 fafy g 7Sl 9% S Wehdl, 12

2CH,-C-0O+2Na"
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9.2.3 TUTIH
aftferen TroTerd

Teehd 93Tl § C-C TN C-H 3T o Fggarsh o1
T2 e TS BIEgISH XA &1 fo=[q FomcHehal §
g HH AW oh HRU T Gt Yook 1Y B
&1 ek HeA ol Feldied del 91T S €1 el Sl
% R Ueehd 2ff oF YoM 9N ¥ C, § C, T
W, C,¥ C,, T 39 T C , A1 IHH Ik Hre
g Ueohd 298K W 319 B 21 A TEH e e
BN &1 STl | Uoohd o1 foeiaar & faw a9 s gied
22 U2, eregienTe o1 T €, EeR Swi et
Al § o oF ®9 | A STa1 81 Uil qen SEeh
= o= @1 3TN wUS ¥ W9 % ¥ g2,
ST FASict e e anfe o fore feam s 21

Y Y01 o YR W UH 9g1e 1 Yhfd o R
H 39 1 W ©2 39 Tl © A o1 wed €
Ma (S=a Toohdl %1 fagon) sra @ sm@: o8 oo
foielt wepfar =1 2 @t faemeRl § ugiel &t faceran
o HeY H WG qE @ T @ T geid uq,
el Tl Safen styeta T syeta foamenl 9
faer eid €, ereffq 99 THE I Serr 7

faf\= Teehl o FaeFis AR 9.1 (F) ® Ky
T €, e e T ® T anfvaes gomm @ 9 &
W Y Ik FaARl § ot FrEd gfg e 21 Te
39 e R 3R € o anfvaes R steran o1o] 1
TS &F%d g o WI-HIY 39H  STauivas
TretEeyd 9 984 Bl

U=A oF 9 THeEd Ueehdl (U9=A, 2-HfYa
ST A1 2, 2- SEHUAUYA) o LRI hl 3@
T 78 Tl ol § fop 9= o e el oRAnge i
T Tdd A F I=9 FUAF (309.1K) 7, SR
2.2~ SEAAUNH 282.5K W Ieerdl 21 viad S@etsii
FT WA oF GG o TY-1Y U] HT hd THT
el B S ®, e MersR sropet o %u emaE
Teh Tl 9 geiel ST oel Bid &1 THieIy 3ok
FIUAIH FH B 2
TR TOTeH
ST UEE STl S Ykl - 3, &N, Sl
(AT HR) T IR (STTIIT FHHE )
weref o ufd Ueohd @mra: ffeRg g €1 fae
RfEerfai o Geond 39 arfafswanet =1 yei¥i e e—
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1, gfeamae rfafeRamg

Teoh o Ueh A1 311U SIS TLAIY] Sallsi , AIgers
U GBI A g Yiaeenfud & S &1 $ed
qIHRT (573-773 K) A1 g4 & foufa g =n
e fafreol w1 Suftafa § SR B 2
FHH IR ATel Ueoh AS2Iehivl T TR IR0l T
Tt &1 o stfufsmaneti, fom Goohal o BrEgio WA
Hiereenfud &l S €, %1 wiaeara s1fifeRang wed 2
ITEREEY BT 1 FANHR e f T e

TASHIRTUT AT BT

CH, +Cl, 0. CH,CI+HCI
FARAET

CH,CI1+Cl, 0. CH,Cl, + HCl

STEFARTEA

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

CHCI, +Cl, 0", CCl, + HCI
FIEARM LA

CH,-CH, +Cl, (', CH, -CH,CI + HCl
FARTLT

Teohl &l valled o e afufean &t fd 1
%A F,>>>Cl,>>Br,>, gS| Ueehdl o ®IEgISH o6
o &1 R 3°>20>1° B FISAHIHOT YHe o
Al eral ® Safeh SR sgd € gl 2l
T8 T ISHHU SR 71 A7 s i
(S’ HIO, a1 HNO, )1 3ufearfa ® &t 21
CH, +I, f CH,I+HI (9.15)
HIO, +5HI— 3I,+3H,0 9.16)

TSI Yok Heeh J@ell Tehatater gri s
TQ— YRYA (initiation), 9=Rol (propagation)
HHT (termination) & §R1 HI= Bl €l
Terarfaf
(i) URYE- I8 ifufehan g qen Yerter i Iufeerfd

4 A [ o THITIEEA (homolysis) g
YR B 21 C1-Cl 34, C-C a1 C-H e
1 gorl ® ol § 37d: Te SAEH Y T2 Sl 2

(9.10)

(9.11)

(9.12)

(9.13)

(9.14)
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Cl-ClOLPEL Cl + Cl
FAR HF-qlh
(ii) WERUT- FANH Jad-qorh, T 3T0] W STeRAT
Tk C-H T4 i qgsht HC1 991 gU Ao
o s oA 2, S stfafswan +t om feen o
o S €

(F) CH,+Cl—" ,CH,+H-Cl

TfYe Hod-TeTeh FARIA oF GER 3T0] TR TSR]
T CH,-Cl T T 71 AN Herd-Fereh o &,
S AR 370] o GHIYH o HRO o 2

(@) cH,c1+Cl-cl—" 5 cH, -Cl1+Cl
FANH oK - AR

HforA qen FANH Ho-Torh, S SIUe Wl
FAL: () a4 (@) ¥ @ e €, [ e
B e AR 1 IR i &1 Tl I8 ()
T (@) 99 @ 76T SAR 3 ¢ g o g
T3 He ¥ T & 7% Fefefed § S et Seiege
Il o fmfor o6 wmem €

CH,CI + C1 - CH,CI + HCI

CH,Cl + Cl - Cl - CH,CL, + C1

R IR CRI

(iii) @ HIUA- FS G9F TN SRR Al
Tt qen fafa= urvd stfafeanet & R etfafswan
U B S @

faf= g J@en guv" 95 Frefated 8:
(#) C1+Cl1 - Cl-Cl

(@) H,C + CH, —» H,C-CH,

(M H,C + Cl - H,C-Cl
Fafg g () § CH,-Cl TH 3R el &, fohg
e B | g qorrl 1 HE gl S 2
U o FARIAIRI0 oF SR USH 1 SRS
(byproduct) % ®Y U 9 oh HRU HI S
foranfafy gm0 wwen s Hehar 2
2, <©gd
Ueohd a1y a0 SRS i Iuferfd o A &
R quld: el SRl Hia- SRR iR 5o
TG T AUl WY & Aty AEn § e et
CH, (g)+20,(g)——>CO,(g)+2H,0(l);
-A H®=-890kJ mol ™"
9.17)
C,H,,(g)+13/2 O, (g)—>4CO,(g)+5H,0(1);
-AH° =-2875.84 kJ mol™
9.18)

AR 9.1 () ekl oh ATkl Ud TRl W UfedT

aTTfuaeh EiL) 3] 9 FAATR RGEIC]
1 (u) (K) (K)

CH, EDE| 16 111.0 90.5

C,H, LOE] 30 184.4 101.0
C.H, EIRE] 44 230.9 85.3

CH,, el 58 272.4 134.6
CH,, 2. HfreHa 58 261.0 114.7
CH,, I 72 309.1 143.3
CH,, 2. Ao 72 300.9 113.1
CH,, 2, 2-STEHHEU 72 282.5 256.4
CH, Bl 86 341.9 178.5
CH A 100 371.4 182.4

7" 716

C.H, st 114 398.7 216.2
C.H,, A 128 423.8 222.0
C,.H,, EEl 142 4471 243.3
C,.H,, EEEaRE] 282 615.0 236.2
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fordt toohd o o gmm=r <89 eAfafean fr=fafed
et 8

C.H, ,+ (SHZHJO — »nCO, +(n+1)H,0
9.19)

aAfereh AN § AT e oF RO Yookl o
g9 o ®9 H HMH H od B

Ueordl oh1 STIATE oY qe SE3ATaRITSH gRI 3Tt
T W e el (Black) ol ®, TSeRT S
W,WW@*WW (pigments)‘lﬁf‘{@‘
(filler) & ®9 ¥ BT 2

CH, (g)+0, (g) 8 F™. C(s)+2H,0(1)

3. Ffa stadientoT

I=d M@, STESHRIS q1 9 o Haq Jare o e
ST IS I IUREAT | Teondl ol TRH & W
T YhR o ST I o

i) 2CH, +0, (PP ANTL, ocH,0H

(9.20)

RPEIC]

9.21)
. Mo, 05
i) CH,+0,—222,HCHO+H,0 ©.29)

BT '
iii) 2CH,CH, +30, &% M? .90 cOOH+2H,0
TERTE A
(9.23)

(iv) WEROT: ookl o1 sifadisheor &l grar, forg
T BTSN (H) TN a1et Ueehe qeferm

WM 9 sfiedid gl HTd tehieid od 2
(CH,),CH —Mn0s (CH,),COH
2-TforeryT 2 -AfAII-2 - 31

(9.24)

4, GUTGISRTTT T GHTGIET

n- Yo ®1 Fistel Teeifem ivss qe e
FANZE T 1 Sufkefa § T0H %W W 39k wnfEd
STl del UeehHi B GHIEE R €l S €1 §&d SeTg
= fEu 7T € qen T 169 I o o i FHEH
off gt &, F9 319 |9 Hehd ©1 3709 IAE) 1 9
A wEfTR sAfufmaest | T8l R S

305

CH, (CH,),CH, fstet AlCl, /HCI

n-gA
CH,CH-(CH,),-CH, +CH,CH,-CH-CH, —-CH,
I |
CH, CH,
2-AfyeTu= 3-Tfoerd=q  (9.25)
5. TTHETRTOT a1 T

T: A B: W AR FET AT el - Teeh TfEl
aefia SRfeam, AifdseTd den Hifqam & siiaRe
%1 Ifefad § 773K q9 10 ¥ 20 IgHSHE I@ W
TRH & Y faREgeigd i dwia a1 39eh Feldd
a1 | Hehishd € ST 21 39 Affehan shi THeRTol
(Aromatization) a1 JFHeH (Reforming) F&d &

CH,

ci, iy oo, g
CH, 10-20 atm
9.26)
T, S R A eq=1 21 e o e
o foIq ema s o Yook gz

6. 99 ok Hrer IrffeRan

T 91 o 1Y Fohel ST &1 sufefa ¥ 1273K
T TRE T T HTeH AAISTFIES T SRS St
21 TE fafy eEeizeeT o aiwifies Scrd o 319
St B

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

7. AM9-3Tq"EA

I Ueeh 3= A W TRY i W =R deoht
I el § STIEfEd B S &1 o1 o STTET § B
fage o7 1 THT sTqeet rfufsan i ara-s1qees
(pyrolysis) a1 9SH (cracking) &d &

— CH,, + H,

773K C,H,

CBH14 — C4H8 +

—— C,H, + C,H,+ CH,

(9.28)
Tkl ol ST Teh Hed-Haeh SAfafshan At it
2l ToRifem do1 1 W W Ww 9o 19 A U
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T S H 9o o THgId o1 STAT Bl 81 SSRueEy
Tieehd (S ToRifa o1 &1 2% §) 1 973K W
wifeTd, Yeifeay stuen fore w1 Sufterfa & WA
FE W R a1 U= w1 fHgr g g 2

Cp,Hyy =238 5 C H,,+CH,, + 7 30

26 "Pt/Pd/Ni
TR UM
(9.29)

9.2.4 G®UUT

Ve B HTEH-SHTER o (o) ST B €1 eI
(C—C) 3T&Y o FATAHIT 2187 o =Rl TR farm
Tfoerh heteh o Soiee o1 faauor Saftd Bl 21 39
FRUT C-C Thet 3T o IR/ SR Jad oA i 2|
39 U o &R Bifad § squgst o fafy=r fforfta
foarg ed 21 Wwera: faf= goeEs th-sm
uRafdd & wehd €| T8 wRAmet s fifem sreeend
(S C-C Tohdl 3TEY o ¥ o HRU Th-T |
vfafaa g Sl €) &9, el quEEd a1
‘{Uﬁ (Rotamers) el 21 31d: C-C Thal TaY
o TUi o HROT Ueeh H STHEA TEUU G0 1 TR
IE 1 ® o C-C THhal &Y &1 0 qoia: g
T2 B 21 IE il sl TR o RO B B
TE 19 20 kJmol ™! T Fsll gNI wferd 21 Fepead
T WA o HeA 9 affv 9o ol aoer fafa
(torsional strain) FEd %I

T ok TR : TIH 0] § HIe-h1e Tehdl
el Bl €, FSTEs Wik ehtelel TRATY] T < BEgIeH
T S WA &1 U & Sl Ud 2 Hied i
T AR BH TH HEA i ReR WHt W e
T ! C-C 318 W ¥ AT, T T T T
o TIESSM GO e WHIY] oF TEg o Ha¥ H
e Tfaia sgeren wefE w €1 3% weuuig
HUTETE (E®UUT) Hed Bl M: USH o e
FEqUT B §1 el 9 @ q GE90 | B 2
Th €9 § I HET oh TS T TH-TH &
ffyer o9 & S €1 39 T (Eclipsed) €9 H&d 2l
TH ®Y W, BELISA WA TH HTE % BTEeSH
TRt ¥ efusdd g0 W e[ 1 S wWiaid
(staggered) &Y HEd €| TToh A IS W Hegardi
&) fawmdelt™ (skew) HEUU HEawdl €1 TE A

R IR CRI

W o |ft TEql o STeY v qn STEY e THH
TEdl €1 TR q Wiakd qel GEuvl i @igrd o
?Iél"f'ﬂ‘?ﬂ'q‘ (Newmen projection) gRI TeieTa fohan
S B

1. \iew™ ya

T YA § S70] 1 NfUaek 31e7 i fEen H @ S
1 HITS W HEA C-C e i @H & g <
7 o 3R geh! B ek el Y Wi St €1 56 Y
1 FB wal S Sl &1 S Al Hie hl A S
3R qen 1 St e i SR TR IR ¥ Y Hed
&1 Y e @ Gl d SEgieH T i e
Y@t di=e feaman s 21 3 @ - g 120°
T HIU SRR FRT B 1 TS o T TS Fidid

Hferd y&g fax 9.2 ¥ <9 U B
H
H H
H
H
H
H H H H
(i) =1 9&T (ii) Tiafa e

farT 9.2 e & wEe g8y

2. T UQT
TH WEUU1 § 9] Rl WHA G @ Wl 21 3@ o ue

et T BT TR g 5T e S © R Se S
T BEEISH TAN[ST &1 120° S0 R i<

U HTOT Al
TRIEN HI0 A fgaa Ho

H

(ii) wraf@
fer 9.3 weiq & =7 gaiv

(i) o=
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e & o wferaet wefe fman smr #1 9
(3@ ¥ ) a1t FTEA B TH g9 5N A € T
Y STEfyd TEge TS i ga i 4Ry 9
TER 120° o v R o T Bt W@sti 9 98 g
fe@mn <1 21 TOF & i gemor faet 9.3 # f@m
T &

T T SRR Tfire : SI9l Ygel & S
<1 €, T o W ®9 H hle-gEg ST e o
TR Y TH-TN § Afrhad g R B9 21 o
3T A9 UfeRuvl 99 A el qe 9 6
aAfershem Tonfarc B |1 H TR, ST WA i 7%
w9 § uREfdd $id §, q9 hed-gEeeH ey o
TR 319 TH- & 3o e B 8 fR 3T
TR Al o W YiqHYUl 9§ Sl §1 9 96 B
Jfaertl 916 i S I o fow 310] ® o stferm Sett
fafed et 21 Tafery soeht e o e S 21 S
g WAl S YT €, Sia Y oh Hed Ufdehdl
3= fopan, St HEau1 o enfied w1 geifed s €,
%1 et Taemfa #ad 8 WS fopfa w1 afom
C-C THdl 7Y & o Hiv) | R F=ar 21 59
107 1 Tgaer sroT 1 7Ot wor off FEd §) oA
o 9l HE9U § AUS! 0 Widld €9 F =F=H qeq
T ®9 § AfeRan el §1 o7 Fiaikd g, T5d
WU T qor W eifeeh T eiar €1 uRmea: 81
Ao AR F&T0T § @l & 37oe €5 e Gohd &
o 78 s7h1 Stferda G&aur 21 ora: g8 fend fepren
S ® R wH A c-c (med) 1 el gufa:
qod & B < WA WAl oh W FHell T AW
12.5 kJ mol™ ¥, Sl 9gd &9 T HEMI A9 W
Aquivaeh W (Collisions)‘éﬁ ey T{iﬁ"l 9] T
A qen fast St @t ©, S 12.5 kJ mol ' R
Fofl-3TeRIY H IR HTA H T eIt ¢ o7 T o
FHTE-hTeH Tehel 3T 1 Ui Al U=l e oh
U oo ge B1 WA o WEYUN 1 YR ael
foaifsta s Hod &l 2

9.3 WeohiT

Toh A TEaTeEee THqE eEeHEd B ¢ TeshiAl
%1 G I M S A16T? SR Teehi | 31 e
THILE o HeA U Tgarey Sufterd €, @ S Yok
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H T TEGSE TV FHH B AM6Tl 9 FhR TehHl
1 WH G C H, BT =1feT| TeshiAl o Jod e
Tferefl steEn wefiF (C,H,) w1 sl s 9
FN W G FA WD E@ DI S TewE

AR (defia AfTw oM o) Ff Fad

9.3.1 fgamsisr =t wWl=rT
TehH ¥ C = ¢ fgermey 2, o wh vaat fad (o)
e (s Gt e 397 kJmol”! €) Bial €, S
T HEA THENE oF sp? U HEhl F TG
e o o 81 3HE I R wHER % 2p
THRA Hehl o Tuf¥as AfqemH #H W TH
T WE (n) &, (¥ TOd 284 kJ mol! ®)
EEnI

C-C T&Hd &Y &arg (1.54 pm) &l qo
C = C fgarmeier e (1.34 pm) BT B 71 379 I
o e T € T O (n) oTEY U p HEehl o
gl AT o HRU 3ot B 1 3Td: TS (n) S
I TehTl kI goed ST Tlgier SoteiAl ot
I el STl 81 37d: Coeh Al 0 S Afenten] afee
iRl S gelere &1 @IS § B, 1 A0 ST
T B a1 €1 U SRRl i St eel arfieRtih
%Ed g1 ol 1 ITEY HT IUR(d Teshl Ut i
Uoohd 1 gorl § ogrEll ol 21 e TewH
TR SAfTRdRl oh WY G el Thdl
Ae-Fo ATH o &1 C-C fgameiyr w1 wmed
(s Ted, 681 kJ mol!) TS o he--shla
Tehel e (3T Ted, 348 kJ mol) i gl
A ok et ¥ wlA o1y b1 ke o feE-
& 9.4 AT 9.5 | 9T T R

&7 s 'S
Y > P
‘»4 J N»
sp’-sp’(o)
@ -

ferT 9.4 Tl &1 FEiT SR@ Faa o T4 FI [T 39 §T

Rationalised 2023-24
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9.3.2 IM-Ugla

Tkl o AR NTH. W ugfa o fau fgemey
I Srefam hTelA TR i SfEen o, e (U’
o T W T ‘E’ (ene) T T TR @ B
TR @ foh Tewa 9oft 1 WeH We= ?: CH,

- p(m-31eer) -y

ﬁp P
N Ne m»
/ AN

H

C. ’C
H H

() (@)

H 121.7° H

) /

116.6 L C C,
AR

134 pm 110 pm
(M

for 9.5 Tell7 &1 FefT SIR@ (F) n ST T (&) -

379 HT T AT () AL HI0T TAT Y g
(C,H, ® n @l 1 gN wfqeentud &6 W), {59 #8=
ed €| TR T 31ed Bl B S TEel Wafd feran
T ¥, Tkl goit o e el WS C,H, &
T (A M) o1 T (TR H, M)
FEd &1 S TehHl 9a&dl o AL LR H 71 =

few My 8-

[ IUPAC ¥

CH, - CH = CH, EILiE]

CH,-CH,-CH=CH, ®E-1-%

CH,-CH=CH-CH, &2-2-%

CH,=CH-CH=CH, #-1,3 -2

CH, = C - CH, 2-Hforede-1-39
o,

1 2 3 4

CH,=CH-CH-CH, 3-Hdfociege-1-81

I
CH,

R IR CRI

ST 9.7
frafafea diftet o smE.g. e, ™ fafen-

@ (CH,),CH-CH= CH-CH,-CH

I
CH, - CH - CH

|
C2H5

W AN\

(iii) CH, = C (CH,CH,CH,),
(iv) CH, CH,CH,CH,  CH,CH,

CH,- CHCH = C - CH, - CHCH,
|
CH,

&l
(@) 2, s-sEufudae®-3, 6-SEA

@ 1,3,5,7 — SATRREA

(iii) 2-n-Ffaerd=-1- 39

(iv) 4-TRIA-2 6-SBHIA-Sh-4-31

ISTEIT 9.8 SR & T8 TR (i-iv) o T
(c) AT U1 (n) STe i W& 1 Yo
Hifs)

&l

() o &9 :33, 1Y :
(ii) o 99 : 17, © 99 :
(iii) c 98 : 23, © Y :
(iv) o 99 : 41, © 99 :

— = BN

9.3.3 HHIIAAAT

ToshFl R G Td SIS THeFadl Yeiord

1 S 2

WO qATeEadr- Teehdl &1 ifd Tefi| (C,H,)

A 9 (C,H,) | haet Tk € G et €, fihg

WA & SR TedhAl H o HEAT B 2
C,H, ST arefl Teehid i 114 YR 9 faa

T 2l

1 2 3 4
CH, = CH - CH, - CH,
L &2-1-%d

Rationalised 2023-24
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1 2 3 4 X Y X Y
CH, - CH = CH - CH, N L/ N
I Fe-2-3F I g
1 2 3 x Ny v Ny
CH, = c| - CH, - -
CH, & 'F W T WA | WEEt ([ X A
ML 2-Hferesh-1-39 T Y) fgermsifea e wamEt & uw g R fem

YA 1 WG M1 a1 11 Ua 111 Qe Sueadedl o
IR €, Sl G 1w 11 feerfa g #)

3AET 9.9

C,H,, o & TehHl o = SRS
A o HEE-GF @ ST UL H, A
fafem)

'
(%) CH, = CH - CH, - CH, - CH,
Y- 1-3
(@) CH, - CH=CH - CH, - CH,
Ye-2-3
(M CH,-C=CH-CH,
o
2-AfAe-2-37
(%) CH,- CH-CH = CH,
o
3-Hforaee-1-39
() CH, = C - CH, - CH,
o
2- A -1-39

TfadE wHEEedr : fgemafud s wEE &
Tl g2 3 GASRAST Rl I THE] AT THE JSHL
T L Tl 3R Feieh e U IS < TRA] a1 T8
f=-fa= & 1 T8 YXC=CXY 511 9= had &1 Ut

e € T E’ W ST X s1eren ST Y fgeree s
F1 TG WE A fgemafud e WA o foadd
e fege ® v o1 wel &t fa= feurfaai &
wRo foe fom g €1 o 3 fafew wwrerEe
(stereoisomer)%l%’lﬁﬁwmﬁﬁlﬂaﬁ?ﬁ%,m
fgermifer el aemmoget a1 gl o sl & g €,
fohg Cc=C fgeay ® gaa goi 7 BN 8 faafa
2I1 81 39 A2 1 GHeH o U § g wEAE o
The AT 3R < I hi TEEal U 3= T a3
T T FHIEAE Fl T ¥ TheHI TR Hlede
1 HOTd T T GAH FHITS| 1 sl J A9 I
FEAE F T F RS §2 T, FE o
yftefea &1 ofd: waroe steren wqel & ferefd
HTeA TATSH o TeA s S o HRoT ATkl
g fa= snfafaat wefé <1 S €1 39 YRR
Tafom wmrage, S <1 99 9] O 998 T
@Tﬁﬂﬁﬁ,ﬁwa(cis)ww%,m@i
e, ford <) T T = g faada oiR frem
&, fque (trans) TuEEE Fean € Efaw &g o
el T el THTeRe shi el SHH Bl €, fohg
o fu i @1 ke o wamget @1 ot 5 fa=
eI o HROT A FHEFS Sk oI (S—Te,
Feish fgya el facaar enfk) o farmmar <orid €
Fe-2-37 I SAMHIE FHEFE 1o FHue-forqet
gueed & fefafad @@= 57 wR&iE fwma s
Fa

et w1 f5op o 39 YR Ui feman S g

Rationalised 2023-24
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Tehd o1 qHUS &9 foue &t o o sifee
YT Bl €1 SIEUREaET—HHTe F[2-2-3 1 fgea
sl 0.350 feard ©, waf fauer sge-2-3 &
S I B €1 37 faer spe-2-$9 ety B e
T w4 1 iR fafe= senfafat =t o999 =%
T T © R faue-sge-2-9 o <A Afeet Tug, i
fomdia feenedt & @0 €, ¥&F C-CH, &Y o FR0
$JEIUTdT SRl T hieh fauel &Y Sl 36 TehR YT o
=

S+ S5+ CH H
CH, CH, X %
K\‘af a—/; N (%_: C
/C = C\ y 5 R
H H H CH,
U9 -2-2-59 foger-sg2-2-59
(n=0.35D) (n=0)

3 o foraer quEEieE oF Tetis THYel THeRaE]
I g § AE B B
SATHA =1 999eT (Cis) fo9& (Trans) 9@,

XYC=CXZ T XYC=CZW YR hi TeehHl gr1 o
EEEGRCT S i

SEEXUT 9.10

frafafea AifThi o5 THEUS (cis) dom foger
(trans) TEIE SHEY 3R ST AT,
M fafeu)

'

(@) H\ H H /Cl
c=cC
/ AN
Cl Cl

UG- 1, 2-CRFANue  fauer-1, 2-SEARiuei=

ijy CH CH CH C,H
(i) Q 5 Wiis Q 3 2
c=cC c=¢C
/ N / AN
CoHy CoHy C,Hs CHg
TAY-3, 4-STEHIIA fauer-3, 4-<sEufod
TH-3-37 TH-3-37

R IR CRI

IEEITT 9,11
freafafad § § =4 9 A gaay-foay
HHTEFedl TS Hd €2

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

(i) CH, = CBr,

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

(iv) CH,CH = CCI CH,

'
AR i AU iv

9.3.4 fa=F=

1. UoohTeHl | : TeehHl o SEeRgsH & IRenfad
A oF WY Yeifeda arehiel st Sutefa o f5d
Hewt SiY e sl gr e ffterg e
T Bl Al $9oh ST STU=Ee W Uosh A W eid
Bl onfver w9 @ fafepa Yeifesd =meia &l
feree® atfwerder (Lindlar's catalyst) wed
21 39 TR U Teh Al 1 TH9e S i e
TehTEAl o WfeTHw qe 59 SHif=n o Wy
AT H W el FHEEE ol Teeh o 2

R\ /R
(i RC =CR,+H, —P¥/C | /C = c\
e H H
A9 TeehiA
(9.30)
R\ /H
(i) RC = CR,+H, N3/FINf, /C = C\
It H R
fomey Teht
9.31)

(i) CH=CH+H, —£9/€, CH,=CH,
TS T

(9.32)

(iv) CH,-C=CH+H, F#/f1. CH,-CH=CH,

e et EILIE]
(9.33)
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T 39 YRR U Wi SHIfHe TemeFed geie
FM? 0 IW F1 Yfe & fow wror @iy

2. Ufewer gemgel ¥ : Ufewra TolRe (R-X) *
Teehielcl Wer (SH-Uere § foct weferm
BESFES) i Iufterfd § TRH i W elrsH
A o Y o faeEd W TehH od Bl
W sfufra w1 fagEgeeeH et (A
foRTEeRasT) Fed €, frad Sefem o &
foretioe 21 ®1 7 U p- faeio stffsman =
30T 21 Hfem B e wA] (o e 9
SIS AT ST, SHeh STTel hie WH]) H
TEEISH 1 ol g 2

H H
s
H-C-C—H
|
H X

X=ClBr,])

alc. KOH
A

H
/
c=cC
N\
H

9.34)
SIS AT hT Hepta el Ufedhel wHe & aAfatman
=1 X feifta s &) T @ T R TR Rl W
& fouq ¢ = 3@ yR B oEEE > wiHE >
FAd, st tfewra gqel o fau g -
30> 20> 1°.
3. Wi STEReEel @ : <weanse, f & Feheerdt
FHTe AT T T FeAeH WA Sufterd &, afee
SEEAES Fead & afy SEeass fo% og 9
AfufsRan Sk ZnX, 310 1 foelie ek Teshi < &
39 rfufenan i fageirsHieRtor =1 faelist %8d 2|

CH,Br—-CH,Br+Zn—>CH, =CH, +ZnBr,
(9.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(9.36)

4. UchIEIAl o AT TSt | : 3197 Theh-8
T fafy= Temda gfor &t et ggfa &0
e T 21 Uoshisial Yoo o eregiodl

O Bid 81 3% R-OH ¥ Wef¥ & 2, Sel

.., B UChIETdl 1 W% Gewfih T

R=C _H

311

o WY TRH HE R S o Tk 3T HT faared
BT B Thewd: UeshA odl €1 WfR oA 1
Suftrfa # Uchieiad o1 ¥ S &1 THh 0]
foaifaa @i 2, o1: 39 ifafswan w1 Yoshrerent
T AT TSieiieRtuT wed 21 I8 p- oo
AT 1 3T €, FifH T ~OH g, p-
FIS AT F Toh SRS T el gl

H H

lB lo.
H-C—C— H%SOCH CH, + H,0

H OH

T
9.37)

9.3.5 IuTEH
aftferer ToTertd
yeliar Wehfd | SiaR ok STl UeshlA Wifder oredf o
Ueohd U AT <30T 81 92 @9 9ee ‘79, 37rel
Hiee WeE ‘ga’ qel SEQ Sfue e we el
TSE ‘3G’ B B1 Ui TR a9 goihl WYX g
At 9 81 31 Heft UeehlA CTEH qen guifed, <ol |
Afee, T HreiTeh et SH—swi, Teifeem
2o # foer Bl €1 SR | 9fg eF % wu-ay
T FaelE § SHANT i Bt 8, fe w&w CH,
TYE d& W FaAIE | 20 ¥ 30 K d &I gfg et
21 Uoohdl oF HHM Eel S@en ael TeshAl @
FAUIH FHEHE! T @ aTet Teh Al i garl
o =4 2 2l
TETEeh ToTeaH
TeshlA &0 Sfd « SeeeAl o 9id B 81 safae 3
IrTst tfferand guria €, fore seeeiEdt c=C fgau
T S[EHL AN SR oA &1 Fo ARTRTHl
T o gaa-gorek foRanfafyn gr off =it 81 Tk
Fo foum aRiEfwl § qaa-gere Jfaeerdd stfafhan
TSR H €| TewH W SfeRdw el S
TqeIe SAfRaTd g €1 To A w1 fafi arfufsmansti
1 Hferd foeRor 39 gR 2
1. W@mwm—nc—eﬁ?ﬁwﬁﬁ@

frehe, Ueifean sremn wifem &1 Suferfa o
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RSN T o Tk 9 o AN ¥ Uoehd
T € (9.2.2)1

2. TS T WAH-— Toshd 4 GJH BhT
BeAlSH S S 91 FArA afEe SEeess
34 €, Tl e g itfeerfaa o
TS SAffsRan R 8T Il STHE 59 hl
AT T STHJA TIHF R AHA oh TS
% TvEd oW © Shar @1 3§ stfafwan
FT ST SEJEA o T ok few gt
Bl Toeshd W BeAlSH &1 a7 Selae(aeel
(TAFRM) =TS erfaferan 1 S B,
Ty =g Saitm 3 w1 fotor wfsfad
BT 8| SHHRT AT 9 I=d Hel § HiT|

@ CH,=CH, + Br- Br—='5 CH,- CH,
LCIE] I I
Br Br

1, 2-SESME

(9.38)

(ii) CH,-CH=CH,+Cl-Cl——CH,-CH-CH,
A G b

1, 2-SEFARIYT

(9.39)

R IR CRI

AT Tehil WX HBr &1 ARTS (ATGhIAIh
am)

Y T HBr 1 Ghod Sy BM? 39Y | gHifad
IS [ 901 11 81 §hd 2

1 [~CH.~CH-CH,

Br

CH,-CH=CH,+H-Br—s| 9 s

11 —CH,-CH,-CH,-Br
1S
(9.42)
wH WA AR T G 1869 H I
SfAfRaeT 1 AT T HI o v T |
wfaifea foran, fg ATeRltenttr ot fraw #ed 21 29
1 o 3R, a5 (8 SAfvshte, e Sdhad
21 @1 B) I Ak BN W IH e T G
B €, 59 W eESeH AR S WE w9 el 3T:
79 1 & SR SER (1) 2- SEHA sriferd B
Arfersh SIeER | 98 SAFIfhal 1 §ed SR B o:
Wi ® &M oh SATISIH &l Afafhar i
fopanfaf @ o=l e 9uen <1 Hehdl T

Toratafer

3. TIESISH Tegel Al WASH— BEESH Sage,
HCI, HBr, Hl TeahHl ¥ HIa st Ufoshal Ballse
S 2| BTESISH Tellgel i SATafhareiierd & %4 36
YR 8: HI > HBr > HClI TesHl § 2alisH & A
o THM BESSH BellEs &l AN Hf SoeeETe! A
fafsran 1 IO 21 39 BH GHIHG 9O STHHiEd
Teeh Al i ATt ifuferanet @ T S|

TUfad Teehiel § HBr @it GnTst tfafsrar—amfa
TeohiAl | (59 fgeTey R 99 ¥98 S gC &) HBr
T ATS AARAT gersRTEE AT foherfafy @
U= 2t €

CH, =CH, +H-Br——CH, -CH, -Br

(9.40)

CH, -CH=CH-CH, +HBr—CH, -CH, -CHCH,

|
Br

9.41)

BIESISH SHES SoiaiTEEl HY 3d1 2, S fgerey ™
SATSHHIT Hich ﬁrq Rl EaCREIRE] (Carbocation)
T B

3 2 1
H,C—CH=CH, + H—Br

I

I 1
H,C—CH;—CH, + Br H,C—CH—CH, + Br
(=) (@)

Tl ‘& FH Rt WUt FEEEE © s |’
sifyer Tl fedtos sy 2
(i) foiTaer FEYARE, (@) WAHES AR

(%) o1 o | Atk TEl g 2 o T -

¥AIEA YU &9 G o9, s a8 ey i g 2

(i) HEEEEE (E) H Br- o SARHY § S 39
YRR ol B—
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B Y

+
H,C—CH—CH, —> H,C—CH—CH,

Br
2- MY (& 3AR)

yfa UTeRiFIhIT RIS 3TeET UIISATES THTE 190aT
WY U9Ta— WHaEe & suierfa § smmfhg
TeshHl (S— 9diF) | HBr 1 SaSH Ui HiehHhh
9 9§ Bia1 81 UH el HBr o 91 Bidl §, HCl
TS HI o 91 TEi| 39 AT sifuferan o1 31eeq .
TH. S A UE.AR. WA gR O 1933 H fererm
Torvaforamer = foan w1 oxa: 39 ifufshan < WiedEs
Il EIT AT (Kharach effect) 7 TS rtfeRan
T Ufq ATehi-TeRith T/ad ed 2|

(CeH5COL 0, | CH,-CH, -

CH,Br

1- S 2- SIEIIHE (9.43)
THAEE YA, Hek-Horsh et foranfafy gr
el 2, foreht fomanfafy = & € 2

O O
Il Il e

(i) C;Hy— C— O— O- C— C4H,
Seffeet e o
Il

2CH,- C- O — 2CH, + 2CO,

CH,-CH=CH, +HBr

(i) ¢, H,+H-Br=,¢, H,+Br

(i) CH,—CH=CH, + Br

HHYHE
v l
CH,—CH— CH,

5 CH,—CH— CH,— Br
I

(%) (@)

wY T Wafde D DI -GIRED
HHI-HeTh HHI-HeTR

EEINE]
CH,- CH,~ CH,Br + Br
(&4 31R)

(iv) CH,— CH- CH,Br + H- Br

313
(v) CH, - CH- CH, + H- Br—\]‘“‘q~s
3 | )
Br CH,- CH- CH, + Br
Br
(31T IR

SR foran (i) ¥ W fgdiae gea-Toeh
Mot qH-ga® H1 g § SIus el e g,
SEer R | -SHHeT 9 3R oF €9 § U oIl
Bl T8 & T A o1 ® b Wi gee HCl
q HI o bl § Y T&f gl €1 98 39 aed
W M © f HCl &1 31 (430.5 kJ mol!),
H-Br & 3T&¥ (363.7 kJ mol!) &I gol H Yacl
B B S ¢y, TR-TOE g fasfem T wm
TR HI (296.8 kJ mol ™) =T & geiet il &, T4g
HEASH JoR-HoTsh fg3Tay W S Hi gy 9 o
TIH B A 7] S T

SETEATT 9.12

TH9-1-59 &I HBr o WY v A9fran 9
I SR ok ST F WG H, T <ifsru)

(i) TETES i STUReIfd o (ii) WiFEe i
Iyfeafa H)

'

(i) CH,=CH-CH,-CH,-CH,-CH, +H-Br
T-1-57 lufrws::: sTufeer
CH,- (I:H -CH,-CH,-CH,-CH,
Br
2SR
(ii) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lqﬂ%mﬁ:c: Iufeerd
CH,-CH,-CH,-CH,-CH,-CH,

|
Br

1-SHR

4, AFHIleh 3T 1 WAIS— TehiHl i 3 IR
e o7 § foran Wi fom o gEr
Bl ® AU TSR AS stfufeen g Ukt
TESISH Hethe od B
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0]

Il
CH2=CH2+H—O—ﬁ—O—H
@)

CH, - CH,-0S0, - OH @em1 C,H.HSO,
T BRgIRT Fothe

CH,- CH = CH, + HOSOon—l

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

Tethe
(9.45)

5. W1 T WA — TGk, 5 TR 3T i
FS Jal w U H A o WY WRHIHRIE
fraER sifufsran ik Teshielal T 2

CH,
N
C-CH,
7
CHy CHs on
2-freTdidi= 2 -T2 - 37

(9.46)

6. ATHRIOT- Toh 3T, q, Sl defmem
e, faeam (SRR eAfushde) o @Y stfuferan
ek Gie TSRl STl ¢ | QIefere WHTHE T
1 TorSiTeRor g 1 Tlem |

(9.44)

it

CH,~C = CH, +H,0 H

CH,=CH, +H,0+02 02, CH, - CH,
|
OH OH
-1, 2
LSS
(remeHTer)
(9.47)
d93 KMnO,

CH;-CH=CH,+H,0+0 TKJ/

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

STRAT GIOFYTrH TRETE 3127 STRT GIeRE STgehiHe,

R IR CRI

o1 i hi2H 3T ot § Siferdfiehd hid €1 Seag
1 Yo, Tooh A 1 Yepfd ael qrRIfTes qRftefae «
e et B

(CH,),C=CH,M9%/®, (cH,),c=0 + CO,+H,0
2 et ERs

(9.49)

CH, -CH=CH-cH, 019" 2cH,coon
sE-2-5 RORIECAELS

(9.50)
7. ST SqFEA— S AT H Teahiq O,
Teher HT ASAEE I € 3R Zn-H,0 & FW
#ASiFTEE 1 foger B vEt # € S 2l 9w
arfaferen Toehle e o1 erqw ARl o fgarms
=1 feafq fafesm w0 & fau swam & o 2

O\
CH,CH=CH,+0,—CH,~CH  CH,
ikt | |

O —O

RS I EIEES

CH,CHO + HCHO
T AT — Zn+HO
(9.51)
H,C H,C o
N NP2
C=CH,+0, —> C CH,
H,C H,e' )
2 -TforeAgTdi=

Zn + H,0
H,C

“C =0+ HCHO
H,¢
HroT-2-371

(9.52)
8. SECTERISRTUT— 3117 Tifcrefi kT Sfera qen wiferef
vite § IRfaa g eifes e o wefie oTujsti o1 3=a
T, I=9 3@ qAq SUTH hi U H Hehod
T wiferefi 9 it €1 39 YER I Jeg 370 Sgeieh
FHEAN & TH S Bl “TEARIRIOT 1 ‘g
ed 8| Tl Aifiten, fS9 S8 9 el §, Teheleh
FEA 2l
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n(CH, =CH, )22 5%(-CH, ~CH, 1),
Titaefs
T Tewh f TgeTeh Ll AR Y= et 2
n(CH, ~CH=CH,) =2 CH, (-CH~-CH, ),
R IGIPIRIE]

(9.53)

(9.54)
TEAh! 1 STANT TRk o ot Frofifeq diaa,
Ifperex few, faei, ey, dear qen e o
a7if o5 Fomfor & foran S €1 wiferg e 1 S 3o
o hiZ, e i aifeedl qe o1 Gefer (Moulded)
gl & SR o fou fepen wmar B, it ot
Tifcieii= qen difadrd= &1 98q STAM AR faT &
e w1 T == T 2

9.4 TeehTeA

TehlF 1 TRE TewhleA ot STHJW SEgihle &1 T
T HIe TAIS o He Uk ety Bl 81 Ueohd
oIl TGhA 1 Gl H, Tehled | BEEISH TRHTIS
F1 W@ FHH B 2| TR FEAE A CH, | T
Tewted 90 b1 Wem Tl WEE uUEd €, S
WEifeei 9™ @ yafad 81 tHifeed= %1 San ok
afeet o fou sifaditdifect= saren o &9 o 2 €,
S efferdte 19 qen UEifeeta i fafsm e @ ot
2| TehTEd e ek MRl o Tolq TRfer weref B
3d: 39 S0 o HTsifTe ATTehT T STeIA et 2l

9.4.1 ATHUEla qAT THISISAT

=T gfd | Teehted UEifeeid o gede o AW 9
WM S ©1 RN, usfd § S Ueokd o
ST ‘U T 3T’ G WfaRTIT hich Ueehiegd i
T Ueoh o ol A4 ¥ ST Sl &1 s
feafa gom f-emefa w9 gfim &1 S R
TS 20Tt o S HEwdl o |E ae ST O E.
W groft 9.2 # fiw Tw

|RUt 9.2 Teehlsd C_ H

n "2n-2

315

SHT SO UEe UgT €, TS qe Wdig STupet ki
e Tk & WA BT €, g ogered | 1 g
Herfed §— (1) &2-1-377 (2) Fe-2-3TeA| Ifh
Tt Aifiren f5-emma w1 fefa o swro ww=m o e
21 ora: 3 wHeEe fafa wueTa sead 21 e
o WohR W STl TSI B! W1 1 o1 Fehdl €7
T STTe Teshted (ST 10 C_H, ?) o did
e TS i Haq J@ q0 I¥d J@el o €9
A srafted W W Frfafad SEAd 999 8-
GO IUPAC @
C=C-CH, - CH, -CH, T=-1-975

3

o

HEA-G 1 T 11 ferfd SHeee qen S 95
I Te 111 372 11 T 111 el SHeee o SIE0 §
IETEY0T 9.13
okl Ul o Uiee ¥ee o fafa= ameEat
FHT G W6 RGN H. T4 fafen) fafa=
AT 8 fRE YRR i FHIEE < €2
&l
TehTe U o red TS A1 SEH C.H,,
B © 3HS GHIfq GHage 39 YhN B
(%) HC =C - CH, - CH, - CH, - CH,
-1 -3
(@) CH,-C=C-CH,-CH,- CH,
THI-2-3T
() CH,-CH, - C = C - CH,- CH,
T3 -3

SIUfY oF |ET 991 1.U.P.A.C ATH

n & A T HET-g7 | AW IUPAC ¥
2 CH, HC = CH uHifee T
3 C,H, CH,-C = CH Aforet teifeea EIRIES|
4 C,H, CH,CH,C =CH Uiy tHifeetd T2~ 1 -3
4 C,H, CH,C=C-CH, <Z@EHfJd UHifeefd  =ge-2-3med
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(¥) HC=C-CH-CH, -CH,
[
CH,
3-frerd=- 1 -3
(¥) HC=C-CH, - CH-CH,4
|

CH,
4-AfreTu=—-1 -3
(&) CHy; -C =C—-CH-CHj
I

CH,
4TI -2 -3Ted
CH,
(®) HCsC—(lz—CH3
i,
3, 3-SRHfYTSe- 1 -3TE
o I T
9.4.2 Ty-amag @t GwwT
TS, Ueshlsd S0 &1 ORelqH 9] &1 TR
e o 9.6 o gt w2

T o YAk hla LAY o Y 31 sp Fehidd
HeThi oh THE AT | HIeH-hTe AT
A1 €| Yk Shie YY) 1 9V sp Wehild Herh
SR 3787 oh WU BIESISH W] F 1s hHefh
o WY AT Yok, A C-H o eyt st €,

1s 5 1s

=) Hy ved ) »ve (P}

sp sp ©
7= % T % A

T3 o qd H

2
D - 2p.

TC —
2p,
DR DX

/ T
TS F 7 F IW 7S % A

o 9.6 7Y HIT T EY AGE VAT TATST HT
FET 3RG (&) o AfaearaT (|) © a7

(

)
2p,

R IR CRI

H-C-C 37[s¥ S0 180° &1 Bidl &1 Y&eh shia
THY] % 9 C-C SEY Tl T oF Aden] 3THeh
p-F&Th TN T Teh hTe AT H 2p HETH TN 5
TR Bl B, S GHOISEs TSI Hieh & Hiad
TS o WE Q1 () S S 1 ST T 7]
T wh C-C (Tamn) ereivr <1 ¢-H fommn ateier qen
C-C (UrE) o7& B 2

C=C #1 afray gHed a4y Teledl 823
kJ mol* &, Sl C=C fgameiy siu W8edt 681 kJ mol
3R C-C That e7ay ¢ Tt 348 kJ mol ! 3tfush
B Bl C=C I fHemEy € (120pm), C=C
fgaTei®r (134 pm) T C-C THd A& (154 pm)
o § BT Bl €1 31ell W hie TRATSH o HeA
SR 319 STAUITeh 19 Tfhd e R ferfa o g
HRECIEERecktcipic Ly § ]

9.4.3 faw=m
1, hfedan wEise A—

el o WY hoqaH Fage o1 Afuferan W eifis
®Y Y TARA IE WA | HiE 9o foT g T B

Iﬁ H H

N N /
H,C-C-H+KOH ——— c=C
[ - KBr /N

-HO H Br
71— | — NaBr
Na'NH
Zl— NH,

Br Br

CH=CH

T ek HicHAT FElEe ST Sl 21 A TR
frafafea sifafsan grr fomm e =0 o & &

CaCO, —2» CaO +CO, (9.55)

CaO +3C —%» CaC,+CO (9.56)
hfeaan whetee

CaC,+2H,0 —> Ca(OH),+C,H, (9.57)

2. Wiy STEEeTES W

G-y SEecEel i A Ueeshleiell W™
TEGFAES ¥ FIH R k1 fIREgRaSHIw gl
2| BTTSISH TS & Teh Y] faredifua e § Wfeenzet
TEE W Bl 2, St SRS o WY STER FH W
Tohted 3 €l
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9.4.4 UTeH

aftfereR ToTerd

TeehTgAl o Wifden 10T, Tosh A qei ookl o THM BId
g1 YoM i USE T, 31T S WS g9 9 9
=R WEE 3 BN | WHE Ueehls UM B
TS hT SATCEIfoTeR e Biell 81 THoh o177 T i
B B 1 ToohTed gl Yaid, 5ol | gofoh a1 STt §
Afgoiia B €, Wq weiTn ool SE—geR,
HISTOSFANEES SN SIS 1 fefer Bid &1 37eh T,
TR T e STU[HR S T g T

TR ot

TEEhTE SHIT STRATS T, ANTIcHeh el Sgeieh R Ul
sAfaferand yeféa w7t 7, 9 39 JhR -

(% ) TGRS o T TUT— Hifedd ¥ A emEe
(NaNH,) oIl &Reh i &1 3 Tees o6 |ref affepan
Teh SIZEESISH qo Y Hifgan THifeenes s 2|
T YR 1 YRt weliT qen oA wsi¥e el |
IE T T a1 WS i ol | TS &1 3™
Wehfd o ST el €1 THT T €2 1 SEehT T a
Gh{U & HROT Bl €2 19 78 3TeH7T L g © (o
TS ¥ TTESISH TXHIY sp Hehiid shie TRHTY] |, Wl
T sp? Ghd e W] ¥ qo WA § sp® Hehid
HTa TRATY] W T[ST Wl B1 TUTEH o sp Tehild heieh
H Afyswrad S U (50%) o HRO IHH A
fogaeRoTcehdl Bl €1 37d: 3 T | C-H 31sie &
e SoaAl i, TelA | HTe o sp? Ghia Heh
TN TS H 1e ok sp® Hehd hatehi ol gorl § 7O
3R 2Afereh STTeRfHd 3T, F98 weH e wefd =t gern
T TUTET ¥ BESISH W] Y o €9 H @ 9
faetifad &1 smiA| o1a: esfud e wav) ¥ I

TIEEISH Y] STRATT Tk o Bid €
HC=CH+Na »HC=C"Na' +%H,
wifgam TS
(9.59)
HC=C"Na®+Na - Na'C” =C'Na" +%H,
TREfeay UgAEsS
(9.60)

CH,-C=C-H+Na'NH, - CH, -C=C Na'
Hifeaw WftAse + NH,
9.61)

317

TE A WH A 9| ? R femey @ 92
TIEEISH THIY] STATT BId §, W Ueohisd oh WA
TESISH W] AT e B Sude stfafeRand
Tehld dUl Uoohd YR &1 &d 21 ¥8 qhem
TehTSH, Ueehl el Uoohd § favs w3 3 W
fohall STl 1 21 -3MgH q1 223N h1 SR
AffRaT Sy T 1 B2 Uoeh, Teshis a2 UeehisH
frfafaa 0 o el wepfa <uid 8-

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

(@) A rfaferaT— oAl | ey B B
3 I8 TERESISH, TAlSH, BESISH Talge 37 o
T et | I Hd 1 A S fEfated oaf o
T B

H H Z
Ht I @ - | |
—C=C-+H-z15 _Cc=C-+Z—>-C=C-

EIHEIKENCEIRE]
T g3 ANTS IR AT AEfAfeTeh S
o Tt W 9 e B Sremia Teshtedl @ AT
HhT-1ehTth 728 o SR Bl €1 TeshTe! | stferhr
ITET0 TR W wW B
(i) STEETESIST T HAI
HC=CH+H, (FHiYM. [H,c=CH, |8, CH, -CH,
(9.62)

CH,-C=CH+H, - 2/P4/Ni yicH _CH=CH,]
B IRIEE BIRIES
—H2,CH,-CH, -CH,
EIRE]
(9.63)
(ii) FeE T HES
CH,-C=CH + Br-Br— [CH,CBr = CHBI]
1, 2-STESHHT lBrz

Br Br
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T Hehe TSI w1 el 1 feRsiiehd &1 Tl 2
3F: TY STl o T o forw wged foRan S @)
(iii) TSI FONSSl W1 Wale— Toshtsdl |
BIESISH BeliEe (HCI, HBr, HI) o 1 319 & Heheld
¥ o9 ereeEs (N T & ®ed W] | a
FelieH I &) T 2l
H-C=C-H+H-Br—][CH, =CH-Br]-=-,
2-MWEd  CH, —CHBEr,
1,1- SRS
(9.65)
CH,- C = CH + H- Br— [CH;— Ic = CH,)]
Br
2~ MG

|

l|3r
CH;- C-CH,
I

Br
2, 2-SESMEA
(9.66)
(iv) STeT T HIAS— Uoohd qefl Teshd i Hifd
Tohted ft 5T § Aol B § IR S 9 sifuferan
T FX §| Tehd 333K W AR Fethe de gH
HeRIeh o o1 SURfd § SIct o6 Teh 319] oh et

T BT el A 2
HC=CH+H-OH-HE /1, oy _c_g
333K |
T OH
{5
CH,-C-H
I
o)
T

(9.67)
CH,-C=CH+H-OH-H& /M, cp__c=cH,
333K |

T O-H

e |
CH,-C-CH,
I

o
EIEEIE]

(9.68)

R IR CRI

(v) SEARIRITT

(%) g sgeeeu- g uffefE §
e 1 e Tgahi e 9 uifeiEifeetE
o7l UCATE Sl €, S Seel STUMR ol UiieTueieH
THEA CH=CH-CH=CH ¥ I& 2l 8l 39
(-CH = CH - CH = CH-), W&f¥ta feran <11 Thar 21
fafere wfifeafaal & 3 sgas fogd & gaas &6 2
Iq: WifeuEfeey #1 39 fhen &1 syam defEr o
TSRS oh &Y H oAl S B g Wikl i STl
Tg fthen gols!, Tl qe geraish gl 2l

(@) ST TEAHIAITT— TATA & A a< A6
dfetet H 873K W Yalfgd I W IHHI FHhA
TG IR € S T TS o ol 37U] Sgetehihd
BT S S §, S Ssiiegca, ek, ity
TN IR FECE AR F URRTE 0] T TE
Uelithieer FfiTen! o1 Qfesn Aifient o qfEfdd e

ésmaahntm 2l
CH CH ?ﬂ?f?f‘?r
iYe |t (e ()

CH 873 K
N
CH
(9.69)
3ATIUT 9.14

Y USHIEH ST ol o=si9 B oy uRafdd
HAN?

'

CH,COOH-N201@9) , 0y cCOONa oL T,

CH, -2 5cH,Cl

4 hv

Na /3 3o
et sifafeRan

C,Hg —=2— C,H;Cl—xe"—CH, = CH,

—2% 5 CH,Br - CH,Br—2*“**_ CH, = CHBr

© OB IR0 cH=cH D
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9.5 UIMfeehr BTSSR

e TEgehe %1 T off wed 8, wifh 5o
afereter ARl o fafyre 7y (e W ‘e,
et eref gy grar 21) Wl 21 U@ AR
‘Uifees AifiteR ' =9 fen T B SAfueha U ARl
H Siieer T S 81 ey sieer sifdersga
Bl ®, W A srfuferaneti § a=ieae afd
AETA S Tl 8| Qe AfiTehi o g S0 T
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% HUd ¢ fNEY wied o9 B B X-fem

321

fax 9.7 (o)
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SR gl WA WE T Wk e WY o
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TR T: HEA MRl o URA: @] T W W
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Ft I AT o et FHET st o AfaE gr
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(i) FHqCl
(ii) 0@ ¥ golag 1 Gyl fageriso)
(iii) T ¥ (4n + 2)n THHA, SET n TF ik &

=0,1,2,...)| 39 o 999 (Hiickel Rule) 1 ff
IeafEd W Bl

T ARl o $o I TH FHR B
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9.5.4 =9 ohT fa==

A=A 1 AT €9 § FidR § U feman S €,
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@) TYUET o wIhia agaehieur ¥ (3fem
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(i) TOHTER el o TaenTaliferAIeRtuT U— Siigsh
3T o HifeaHd a0 i GIeSTelzd o 91 TRH
FH T I 9 et

R IR CRI

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

(iii) TRIFTCT oF AT H— TIA(C i o] hi STl
% 01 W Yalfed F § I8 did H Tqarad
RIS

OH

© + 7n i> O + ZnO
9.71)

9.5.5 TOTH
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ifter T WEfew wRgEREA sTyEE o1 ¥
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HS] i GUerd @ o fore SuEn 9 @ €1 Tt
TIESehTa STl H iAol qen s faemamst o
faeia 21 3 westell (Sooty) et & W Serd Bl

T TurerH

T T A Y SoiaRee! T g
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l 323-333 K
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@ + H,O
(9.72)

(i) EISTIHIOT 1 FASTH— T 3T (S—FeCl,,
FeBr, e AICL) ! Sufeufd & WA, Seivm o

sifaferan Y St 29 2
Cl
firsfer AICI,
O 4 ), DAL + HCI
FARS S
9.73)

(iii) FERIHIRTOT— TTHIER 3T TS §RI 94 ok
BTEGISI IHTY] ST FfaEeTe TehTehIol A1 Yok e
HEAM B TE WK GeHieh 3T0A & WY TH Hich
o T e @)

SO.H
JAN
+ H,S0,(S0,) —— + H,0
g
S TR 3T
(9.74)

(iv) WIST-ShTUE UfeeheliehtuT o1 Ufesherd— it
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T

(9.75)
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ADEEIE]
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() THARITEET E* ol ScAf— =i o FeAii,
Ufeeher qo Ufger # fefet AICI, ST o9 o B,
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+
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v Cl Cl
+3Cl, —
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9.6 OIS TUT dem Taurerar

ST AT TgeIohshd BEgehled, H 1 | 3Afuek
S & 9o e, fawea qen Shew S (Sheer)
O TY0d €| SCehEhd EIEgIehTa, sl Taiel
S, hict qe Sfer™ o Tqul @ @ o
g, S umE W § gew w fafee e wEEtie
arfaferanetl U ST, i Sad: T Y hEl S
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ETSSIRT helcl shie A BIESISH o AT Bid &1 BEgiehle q&d: shic a2 Yeifead | We 8id €, S St
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ek C-C (fomn) a7 o o oA oF SR HE9Uig FHeREdl (Conformational Isomerism)
R e €1 T & Widld (Staggered) T T &9 (Eclipsed) H ¥ Giafd H&q0 gEgieH TRATIET
1 sifeshan T o HRO Aferk TR T FE-hTe ey & AR SR ufdefud g o wRO Tewe
wrfteta (fae-2i@ ) gareEear s s 2

A=A qU1 AES Al Wifeshar W= w81 Aifeht o Wifes gH 1 01, ghel g
TRTRE (4n + 2)n Selaeq Fom W emenfd ?1 SiHaeE ¥ IS Gl steren et w5t i
SoRIETG! TiaeeTod B 9eTd i Hichadl Tal fIhadl i a2 Yoiel i alel ¥e i ffd (Orientation)
1 JHIT il B e SEohsehd B1ggehad (Polynuclear hydrocarbon) ®  sifieerd 3qd | e
@l 21 A HELSH Yepfa T9id B

9.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

IR IR

A % FARIHT % SNH TS 9 adt 22 379 39 ohd SHe|
Freferfad 2ifiert o [UPAC =M fefan—
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€0 \A\/ (=) @—CHZ—CH2—0H=CH2
CH,

OH CH,(CH,), CH(CH,),CH,
(=) (®) é:HfCH(CHs)2

() CH,- CH=CH-CH, - CH = CH - CH - CH, - CH = CH,
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IS o HE-G3 Ud [UPAC AW Jifse—

() C,H, (T fgema) (@) CH, (T fremee)
frreAfefaa TRl o SAST-eTeeT o gvE o ol Scael o W fetEn—
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(iil) 2-Tforerere-1-34 (iv) 1-FHaeE-1-8
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w1 [UPAC 9™ e H3=AT SifeTq|
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T 772
frfafea eRgieEdl o I8 i qEEs At fafeae—
@ oA (i) T

(i) T (iv) 2
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9.9

9.10

9.11
9.12

9.13

9.14

9.15
9.16

9.17

9.18

9.19

9.20

9.21
9.22

9.23
9.24
9.25

R IR CRI
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