Wcheh 8

FTETeh TWEA : F MUY fagia agn qehich

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

ELE

T Usheh o 31LATH oh 915 37T —

FTEA 1 FAGHATSIRA A HT TR
3TULSTl 1 STRTaAT i TS Fohl;
Y&R ¥ foma Feh;

i:F i\ﬁ »\‘aq_[ ﬁ: FT N \;
IO FT JUPAC USfd o 3TER
HfiTeh! i A9 < Febtl el 39 M o
YR T 3ht Gl for@ gen;

wTaten ATafsmansT &l fmanfafe &1
GROT =] THY Hohl;

FTfTe il &1 9= qen
srfufspamefierar T gerriq-foreme =
JITd i ST R Tohl;
e AHAT o TR i Team
TSR,
I G TR

iﬁ i\ﬁ \.a; - ﬁ N ‘ﬁ[
TSR,
FHTaTTeh AMTR] o HETHE forgetoo
4 gftfeq fagial 1 T9z e

el Teneh o 3T Wi foh shree 1 W stfgdd o B €, 5
‘—‘ﬂ"@m' (Catenation) ed %I T HRUT Ig 3 Hlad ‘?ITHTUJﬁﬁ
& Y GEHdS ey S 81 U8 3w, S—gEgie,
AT, AEEISH, T, HIEhIE AT SelloiH| oh TCATIRT o T
off TEEASn SMEY S 81 39 YhR o AlMTeh] o1 eI WA
IS 1 ek STeTl Y@l oh S foha Sl €, T shralfores Tamam
Fed Bl TM The W $o URYA fagia qun favavo-deich
gfwferd €, S shrafer el o fager e o s ugH & fog
T B
8.1 H¥HMAHAMA YHATdAT
Yeall W STe 1 ST W@ ok Toq shisifien ATk Safard €1 3ok
faia Sfeet 21] €, S —STaiTeh ger arel Sieiiadt Teagaretis
3 (ATAT,) qe1 W, S THR o, WA Te e o a9
A T 31 T A S, SR, e, T, e
a1fE aerelt & B €1 3 AR % A o A o Hewgul &7 7
HTafTeh THEA 1 = @ 200 o GO @1 T 1780 o
UG TR A U1l den Siqell ¥ W Hrefe Aifen v wfte
widl § forfaa st AR o o= fadeT e 3Ry & fan
off| Tfe dxfen Sfstera 3 wiaarted fan for ‘Sawfe’ (Vital
force) shTsifer AMMTeRl o FHior o forq SeRarh B, o o 1828
Th. R 3 FrEfe AfTR IRE H ST sTREE AT
st | @ fFan, 99 9 uwen few fag = =

NH,CNO — ™ F1 R, N1 CONH,
SHIEH e e

Hied (T 1845) gN Ufdfess st den =wefalie (& 1856)
TR HSH o oI HYAWU o qRuTHEEY g9l T T e
TR 1 STRTETR Eidl 9 G § Hyatd fea S g 21
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HEHASTh S o Soiaeioh (9G1d oh foshre
q e THEA 1 A w9 f

8.2 ThIEA ohl TqHAISIehT :
hTsi{-Teh TTITeRl ehl STTeRfa=T
8.2.1 ehTell-er TINTeRT ol STTeRfaal

anfodeh TLEAT i Hifctsh STTLRUNS 1 A HTel e
ARl o TN 1 THEE AR SART N[l e o
TEEeh Bdl €| Galsehdl fagid Ue e SCem =i
Y Theh-4 W TOA gk &1 M9 I8 off <ra € &
hTeH i AgHATSTRdl a1 $Heh GRI HeHaSeh 3Tas-
fmfor =1 gl fa=ma dur s 3R p ekl &
HHT (Hybridisation) o 3R T THSAT ST Fehdl
1 TR 9 AR B fF WO (CH,), WA (C,H,)
T WA (C,H,) o WA HUST 1 Bl
Wmﬁ‘g’mﬁﬁﬁmzsﬁ,spzﬁmspw
HeTehl 1 HEEdl § T feRa1 S Hendl B

Gt fordll ifier ® omey ool qen ey
wedt (eTay-gmed) i g wLal 81 sp Wbl
Feh | s TN Al T o HRUT AE ATH ok GHIY
B 2 3Td: sp WA hefh gN Mfd smey sp?
Hohfid ek g1 fAa oy i o7dan sifusk fene
den oifies gmeda elal B sp? Hhild etk
spﬁmspSWﬁﬁa?Wéqua?ﬁ B 81 3Ta:
Y I G EY H A qe TS o
et Bt &1 GHr kT GReRA e w6t fagd
FUCHST hi G hial B1 e W e gl
FHeh Dl s TR 971 T IUeh! foeq FTomcHeRdal §
gfg e St ©1 o7d: sp Hehiid hereh (S s-wapfd
50% ©) sp? TUT sp® TWeh{ld Hefehl i TUT Aferh
g RTcHeh eid B | Wehfia eheteh! et eTuferd faega
SRUTCHehdl 1 GHIE e ATl o wifden aen
TErEfe Tof W it gedr 7, et Sui ST usheht
o e T )

8.1.2 m TS oF FO ATHALTUT

n (UE) ey & fmivr § § fepead Rt o
p &R I GHFIR Tfafor=ma Fqfed aed stfaeme
% foTT sTawash 81 37d: CH,= CH, 317 § 9+t W]

R IE I CRIE

T B ad § B el 39 310 & Jdeh hed W
IR p- Hefeh HMIGR ael 379 o dd o @eed
24 ¥1 TF CH, &I W o T § M W p- ey
o Afuehay eifqearad | a1el S el @1 herd:
(C=C) Hra-hra fgammae o = SR o gidafe
B ST B n SEY ] SoleR STAYISY TSI
T o T o SN e Ae TEd el 1 wH:
7 STEY TEITEER AT § e Hiehd g SuaTey
FA T| T8 TR AHTh] o ToIy Seigl b
AT ST HIAl B

IETEIT 8.1
frfafaa oopst & § y&s | fhddo 91 n
ey 7

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

(@) CH,=C=CH CH,

B

(#) 6C-C:4;6C-H: 6; 1 C=C:[; tC=C:2
(@) 6C-C:3;6C-H: 6; 1 C = C;2

SqTEIUT 8.2

frefefaa difenl & g e 1 Hehor
FerEn T 72

(%) CH,CL (@) (CH,),CO, () CH,CN,
(%) HCONH,,, (¥) CH, CH=CHCN

&

(F) sp’, (@) sp’, sp’, () sp’, sp,

() sp”, (§) sp°, sp’. sp”. sp

IETETTT 8.3

frreferfad iRl o e 1 Heptor afereen T
AU T ARl o B2

(%) H,C=0, ("®) CH,F, () HC=N
&

(®) sp” Hhfla wraq, wivia g@ad,

(@) sp® Gk HTeHA, IqHaHA, (T) sp°
Hepfia e, W)
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8.3 hTa{-Teh TR oAl

aieqTHeh H&qur
8.3.1 YUl HufMaq a«T Meg-3@m
TS G

FTefTeh ARl oh GCEAAS A forad # g
fafertl &1 e o fafeal oga-gwem steren fag-ge,
SR Y Al (Dash structure), TEHd G
(Condensed structure) a1 @Y Tar G %I
o W (—) g SARA-JH HeHarsh ey
TIRT 39 TS WA H1 ST Hehdll 1 STE oM
At SeATRAl R T =R G hisd eid &1 Tehed
sTeY, fgeTay qen feTey 1 wEe: Tk @Y @n
(), fgerg @ (=) o ferg W@ (=) g 39
ST B ferem oA (S SteRdiSr , AEeieH , Hewhe,,
oA M) W UM THTRT TSI HT ]
fagent (..) g <9 S #, Wy weft-weft v e
ff g1 21 oT: W (C,H), WA (C,H,), T
(C,H,) T HeFATA (CH, OH) o HIAHS Tl
ferfetfiad yomedt grr Frefud feran s 81 U HeerTEes
&9 “Iﬂf HEATHS ' (Complete struc-
ture formula) kgl STl %I

O

—C—C—H —

H Cll (|3 /C C\
H H H H
TIH Tefi

H H

H—C=C—H H— %— O—H @ H— %—O—H
H H
T BT
T GE-A hl FS A TR TSI Al
Tl FRT AT Toh T § S THH B i HSh
o fe@® 3Teh! HEAT i UK H YR HY, Al
foha ST wehal 21 37 W A ki TEAA T
Qf[' (Condenstructural formula) F&d 21 om:
TYH, UH, TR 9 HYATA i 39 YR forar
kel &—
CH,CH, H,C=CH, HC=CH CH,OH
T T TS

DI
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¥4 ¥R, CH,CH,CH,CH,CH,CH,CH,CH, %l
SR o §ufTd ®9 CH, (CH,), CH, 51 Wi ferem
S Ghdl B 38 SR Wl s % fau wrefe
AR 3 SEet i FEfyd w3 2q Shaa L@
1 IYAN foha| S STEE-@T WEeee ¥ (bond-
line structural) ¥ &4 q BRGNS ‘?ITHTU\I?:ﬁ ED|
et foran <iar, sfess Fea-wrea el & S-Hal
(Fsm-<h) YEneti g seen S 21 sheret SfieRdieH,
FARN, e sets waropsti i faem €9 9 foran
s 21 ot w feord Y@ Afe (—CH,) wE 3.
FA B (S ah TRt foparenes T g Tl gern
T 8| e T@d 39 e wampst & gf
Fdl €, S TR WASERal w gl e o feg
T BEGISH U efyd 8 21 Sid—
() 3-Hfaeiiae & Fefafea &4 o swier S

Tehell B

(%) CH,CH,CHCH,CH,CH,CH,CH,

|
CH,

\1

o areft tand
Aferet Tge <t €

(i) 3—SMHEST i <e0H ok fafg=T aleh -
(%) CH,CH BrCH,CH,

¥) CH, _CH,
.

Br

(M YN
Br

<k ARl o reier-3@n Gl 1 39 YRR S9Ar S
el -

WARVARR S

TIEFAHIA

(@)
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Cl

3STEIUT 8.4

frafafes wafta g 1 ol ST g §
]%ff@-q_

(%) CH,CH,COCH,CH,

(¥) CH,CH=CH(CH,),CH,

T

PRy Or Y
(¥) —-c—C—C—C —C—H
| | |

H H H H

H H H H H H

| AN\ 7/
(@) -—C—C=C—C—C—C—C—H

| I N S
H H H H H H

3ISTEIUT 8.5
freferfaa Aifireht 1 G- i 9 &
fafew qen s stey-tan g of ifs—

(%) HOCH, CH,CH,CH (CH,) CH

(CH,) CH,
OH
(@) |
N=C —CH —(C=N
'
BSEIECISER

R IE I CRIE

(%) HO(CH,), CHCH, CH(CH,),
(@) HOCH(CN),
e @ g

(F)  nHO

OH

w I

NC CN
3T 8.6
frfafea oy t@r-Ef & fawmia &9 4
F1ET qUT TRSSH Ffed Tl TREILST w1 <wid
gU fafan—

OH
(=) > <
TA
HHHH
\/ \/
Cc—C
H>c/ \c<H/CHs
c—C CH,
/\  /\
HHHH
HHHHHUHHH

(@) H—C—C—C—C—C—C—C—C—H

(1) H—C=C—C—
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H,C CH,
\ /

(=) H—C—C—H
/ \

H.C CH,

8.3.2 hISifer ArfiteRl oAt Frfadt o

FIS W FEH AR o Ffad (3D) g3 &
gfaEt &1y frar St 21 Sreoned— et g
o1 frferdft e o <@ o faw S qen 2w 9 g
HT ST foHa S 21 39 Gl A 39 O 39 ey
%1 ST €, S HES & q U W BT AT gD 2
3R 291 o fadia faen o, s1erfq vl & A =t
MY I WA &1 HETS o qof § fiud ey
TR @ (—) gR Ui femen Stran @1 fet 8.1 H
A9 e7o) 1 feedt o= <wifen w2
= @
5 (sma 9 B )

far7 8.1 CH, & % o7 39 g7 7597

8.4 hIaT<oh ARl <Rl SFIehTUT
T T
T o HRUN 3= GLEIRT o STUR W Jifihd il
AEYTH Bl T 2| ek ARl i A IR W TE
TR efiepd fohan T B

FEhE Fed foga

sf@ren A (1)
FEtE AT

TR A S el e

aa‘mvﬁfw(m

@ersw qﬁﬁfwl By
Riie I |

IHEE Ad=iHEE  fauas

dfies Aifies
ifiren

Y=k Al
FrataEirs A (IFHER)
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TTfUereh Hiset
FrafTeh oTusT i fafadt sepfa snfoae Ateen &t
TEEdl A el-wifd THeht w1 "edt {1 @l Ao
e A1 ¥1g o o 3 Aied 9ok H 3Ueisd g
B WHE: A YRR ok 3fifvaeh Aigel w1 STAN
foan ST 8— (1) Wee, @1 < Hied, (2)
et o e, @19 i @iR we) 2iea a1 (3) w9
frferT, eTaiq T & died| HHees Aled 1]
¥ haet STeE i win ¢ sEH W] T fam
S| I8 HiSd 3T0] o TRHTU[SH o STHR i TG
F Y A HT YEd <9 ¢ St qon few
Hied H Y N WA ki WA S R
et T I <G ¥, R fesh e i @i
1 g S (W C=C) i M o fow feesh
o T W T g9 1 Sl 21 S -ffer diew
H Y&sh THTY] 1 SATUTEh SR R foham S
2, S ST aietareyd B W enenfa g 21 gy
Aied ® oey &l T9iT S &) g o1 § gk
THY] BRI SR U SEAA i YR el 21 3
Hieel oh Sfded ofifvas Afed o faw &=

TTftrerd T ST foRa ST HeRdl B
|
@ 9 ¢
bt o
ThHdeh Hisd Jid T Rew Afed

o fefer Atsa

faT 8.2
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I 3Techtd 3tar faga sg@er difites
=7 ARt b1 UfeTtRfesr (ai 4ifier) «ff et ST
2, T witen =1 wifea j@en 9 ed €1 Se-
CH,CH,
T

CH,

CHy— C —OH
THifes oA

II <Iehid a1 s SJEAT T9aT aciia Aifieh
() Uferarsteten difien

Uferarsiaerh (Ufethfesh wshi) TR H Hieq T
gl Teh = (Homocyclic) oetsd EEIG| %I

v (O

ES1EETG11 ok I o1 1| = S < | 1| s

FHefi-wedt g | HET AN ok STAEA 3T

WH] g faoH=eh e aerd ad 81 SIREewH
TG YRR o AMR 1 TH I

N

o

SERTESIRA
3 uferthfess AfTenl o THM o o gEiE
F 2
(@) trifew difen
wWifes A T fawe gawR & Gftw 7, f
fawa § o7 The 9 ° famR 9 s1eaEd S T

R IE I CRIE

S dUl o Hefud wwtd AR (dfsee)
giwfera & Wforamstaess Aifeh & qam Wifes
iRl sl aerd o farom qeATo] B Wehd B | W AifiTehi
# ‘fouemE GOEfes Afe’ we S 2l
Tt o FB I A T
dfraise dddAfes gt

NH,
EESiE] et Je¥efta
sref~gaige g

J

|
0)

CibIE]
fava=rsria Wiidfes  Fifis

ek AfThi i femaTerer THel o SR R I
syforai (Honologous series) q _°|Tﬁ§u'_d IERIBSIII %I
8.4.1 ToraTcHeh WHE o1 Uehidicdsh WUE
ot shTeifer AifiTeh T e @ ¥ [ AT =T
TRATET 1 G, S e ARl ¥ sifyemnarires
TErEf O o foy SeRemEt g 2, forarees wug
o YehTH iR HHE (Functional Group) shedildl %I
SN - BEGiFel e (- OH) Ufcsene Wi
(- CHO) wmaifedfeieh 3TI-HHg (- COOH) 3Tf<|

8.4.2 O™ Sifuorar

FrefTer AfThl & T St T goft, fod s
fafere frareas T &, AerE Suit 9 1 59
T o e’ (Homologous) aﬁﬁ%lwﬁﬁ STt
o HIEl ! Teh W g3 g GER feman S wehan
| TECh NG TEE| o ST § WeA - CH, TS
1 R Bl | ShTsifTeh AMTeRI T g Tsiarg Sfom
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gl T 9 P® B-Uoohd, UeshH, Uoehred, Ufeshal
gse, UcehHidl, Uoehdl, UeehdM, Ucchigeh 3TRd,
T gt

7g off gua ® for fondh aifies & 1 = eifere
U 1eren fa=-fia= yeRmaicss (foraras) o9g @,
g agfeharas Afieh J&H Hid 2|

8.5 ShTa~Teh AIMTehl ohl ATHUG T

FETF WEE A FEE AR | HatE 7
ITH! T2 G o AU ARl o AT BT Th

gorafera fafy fawfaa =1 T €, 59 smgdu,
(IUPAC Internatinal Union of Pure And

Applied Chemistry) faf¥ %ed €1 38 goareed
THiH JUMEA! § ARl o T hl SHH! G 9
Tegdtud feran o 8, fE9 9ge =1 G aren st
AifiTer o 8 o SMER T EHT GLEH ST T Toh|

ARANTH. T5fd ¥ qd Fefm AR w1
M 3ok Bd Aeran fohdt T o STER W T S
o 3TN fafesw o7 o1 W Wk fagq wal
o 9w S & HRor fear wn @) oe =i A o S e
At 3T T AW Hifhe e’ e T 7, it
=it o foq Afed V5 i’ (Formica) %I qe
T4 URUfe Bl ¥ ®G (trivial) AU WHR (Com-
mon) 9 HEAN &1 TaHH THF § F pw Afeh b
= A fRE S §) SR g 9 i g
HTEA o Tk e ®9 C, To8 (FALZL) 6T TH
BECARE=xy W‘f’ (Buckminster fullerene) Tl 7,
ESIIED TEhT 31@&[ SIS IR ﬂﬁlﬁ (Geodesic Domes)
¥ foerdt-Sordt 21 9fag smftet aregfiedt e
FHHRT Fel (R. Buckminster fuller) o 3% @lleh 9™
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T A1 P AfTRl & Hew A SE AT, am
aferh @dl el Sfet B Bl 39 SO f S
YT A WAl 9IS 8 Sl &1 h Hreiah
iRt & G A gRoM 8.1 | fXw T 2

8.5.1 3ME.J UL.W.Hl, ATHERIUT

forelt hreifrer AifiTen w1 Yorafter 9m < & faw ga
BESIHEE qo1 399 g fhRarTs w9gl &1 TeaH
FE Bl 71 A= R T s w e
ST BTSSRI oF A H ST Jaer, faei

AT S ol HIH hich aTEd(eeh Ak 1 AW
W fehan S Tehdl €1 Sheiel e qell BTESISH o
Aifieh  ‘GTgSIehre’ Hedd &1 shisd-shied Thel
AT TTEGIHTE T HI TESIRIS’ Fed & T
ikt 1 TSdrE Soft oF Gedfeerd I[UPAC =8 i
Ueoh (alkane) F8d 21 TAR1 g8 A ‘TR’
(dfen : faafea, tfeft, srfq w0 framier) em
SHJW TREHEA H &H H HA TH HEA-hEA
fgemsir =1 femey e 2

[ERIRED

wE ~>[0H

|CH,—CH — CH,— CH— CH— CH, |
[ [
|
Bjieell s

e
8.5.2 Ucehwl st IUPAC THUGIA

et JEeTgea gEgehsd : U 3R oA %
sffafed 9w Afehl & @ el Joer-aw=T W
aefid €, foeh gvaer ® ‘T’ (ane) do 399 qd

ARUT 8.1 HS heeh ATl o HHRT 3TET &g -0

iR | A iR | A
CH, HeH CHCI, FAHH
H,CCH,CH,CH, n—=ged CH,COOH e s
(H,C), CH CH, HEHA CH, ekl

(H,C),C [REIICEER] C,H,OCH, LS
H,CCH,CH,0H n—9ifiel Teehielel C,H.NH, Tftef

HCHO FHCSEES C,H,COCH, TR TAA
(H,0), CO e CH,OCH,CH, Tfore Afere ger
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SJEel § IUfeerd shied TR i G | 9fira foan
S 81 o HWaw Hiell @l gEgeheH & [UPAC
I GReft 8.2 W fEu My #) 3| gl #§ Ky 7y TeokHl
% T AN HEEAl o WeAl shael CH, 98 &1 3@
%\'I ﬁﬂc'_é]v_rf Tt o Gelld (Homologues) %\‘I

TR 8.2
qeq CH, B C/Hyg
Qa:[ C,Hg siteRA CsHig
5 C,Hyq RiRk CoHyyg
6@7[ CHyo L CioHa,
A CsH,, 3113@@1‘—[ CooHso
LR CeHys as‘aﬁé‘—r CaoHs,

IiEd JEATIH ETSGIhIE

wWiEd 4@l (Branced Chain) 9 REN Aifenl o
ST TRATS 1 B AT ek o FGeA Th Al
FE HEHAl o T L WAl 71 A B FHre- T
(vmETd) ‘Ufeshet THE’ HEcl 1 Sl

(%)  CH,—CH—CH,—CH,
|
CH,
(@) CH,—CH—CH,—CH—CH,
| |
CH,CH, CH,
T Aifie w1 9W T o fou Ufeha TUE a1

19 Jefer T o €9 H S Ueohd oF A oh 19 W
F < B HIW SRS o hiad U Th BIZgeH
W] g2 R Ufehl 9 9 Bl 81 ¥9 YER CH,
¥ -CH, W B 81 39 ‘Hfee Ty’ %e1 < 2
Ufehd T8 1 91 I I o [ Garyd Geehd

AR 8.3 B Ufeshe! TUE

VeoRT Ufeher-agg
YT wT| Ufeher wE
T Eie} T wm
CH4 Oferm [-CcHs o
CaHe TaA | -CH.CH3 TIT
CsHs WA | -CH.CH.CHs EIEE|
CsHio | e  |-CH,CH2CHaCHs Al
CioHoz | 2feger  [-CH2(CH2)sCHs Soh

R IE I CRIE

% M ¥ U (ane) 1 (3) (yl) g1 foreentua
g1 P Ufeshe THel o I FRof 8.3 # Ky Ty €|

T Ufcshal 9el o AW o ®9 ¥ o fae s
&1 S Aferet 1 Me, T =i Et, WiYel &1 Pr el
Ffed &1 Bu ferad 81 tfera wve wfeq «ff 2 2,
St et fe@rn T ® 1w snfed wwgt o fafire
g - B 2| 3N Ffeet aqel o v fdiasw
(sec)-=Hfea, TgdEdfedt qan qiEh( tert)-<feet &
—CH,C(CH,), 9@ o fau ‘fsiiufea @’ ™
1 T TR S 2
CHS—(ll‘H— CH3—CH2—$H— CHS—(llH—CHQ—

CH, CH, CH,
S IR IR sec-Ffead 3T Hfed
CH, CH,
I I
CH,-C - CH,- C - CH,-

I I

CH, CH,

tert-fea faff=a

i JEEAT ookl ehl ATHERTUT
&0 wiflgd §@el ol Yook =<t gem | foerd €
Ik AT ok T frefated g
1. HeYeH 31U] H IrHqd e e &1 =994 fohan
T 21 erufatead S3eeen (1) § i Sf@en § A
Fed &1 FE S T (Parent Chain) @1
G 11 9 Yaf¥T S el 1 =9 Tal e €,
Fiifer TaH o S & HrE
1 2 3 4 5 6 7 8 9

CH,~CH-CH,~CH; CHy CH~CH,~CH,~CH,
|

|
CH, CH;CH,

I

1 2 3 4 5 6
CH,~CH-CH,~CHy CHy CH~CH,~CH,~CH,
|

|
CH, CH;CH,

7 8
II

2. 5% UThd i T o T S9& J@er &
SHTe YA T S Toha STl © A1 BIEgISH
TN & Gfaeenfad wE o Ufohd 99U R
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HROT IMREd BHaTe hie THTY] oh ¥ 1 Jal
M S 81w 39 BR ¥ URH W T,
o9 wnfEd e st & aEaE 3w fHel
3Tq: ST I | FHHIRT a1 G [E 3R B
fEq (e 2 R 6 W ), 7 o € 9 o
3R (S INTEd hre- AT i 4 SR 8 TEA
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5. Afe 3 faeenft =t feafoat g &, @ s

UM o W H Tecl 3THaTe 31&R i oY 3k
fean Sirar 21 o fr=fafed aifies =1 @& ™
3-ufore-6-ufermstieed ¢, 9 f& 6-ufora-
3-HfeeTaRA|

1 2 3 4 5 6 7 8

fireif) | CH,— CH,—CH—CH,—CH,—CH—CH,—CH,

1 2 3 4 5 6 7 8 9 CH,CH, CH,
c—C—--LC—-C—LC—-LC—C—C—C .
(|3 (I:c 6. Wifgd Ufehel WHE 1 AW SudE frEml i
- TR © e feman S Wehdl €, W WiEd et
9 8 7 6 54 3 2 1 . )
C—C—C—C—C—C—c—C—C T hTaF T, S SR gEe 9 st g €,

| %1 TH IR0 H1 qE T 1 & S 2

45352515

3. o Ueehd o 9 H @l o €9 H Ufeshal gl PSRN
T e T T S e CHy PHCH
Tl &1 feafd w1 sfad Hen gr <l € fa= CH, CH,
Ufeshel-SHel o Ml I STUSH ST o hH o 1, 3-eEfuaefea

foran wmar g1 ord: sudea difie w1 AH e 58 . .
6-Tfret-2- AU B (¥ <4 41 91 T w;ﬁ ﬁmsww%sgzwﬁ Wﬁﬂ
%%WH&TE@T%WW—%@T (Fiyphen) forad Tm ST (iso) aﬁ'{ﬁaﬁ (neo) ‘Jﬁﬂ"ﬁ'iﬁ
T Afere 3R F- 1 T et foran S 1) .
. el Ufeehel WU oF HTH Al W HHT ST 81 01
4. W&ﬁmﬁﬁaﬁ%wmﬁwﬁﬁ Tyt (sec-) T Jdth (tert-) TeT=i sl Tt
ST HEAISH o HeA SR (,) A A Sl yfeewet WYE o AW BT AR T AET SN S
TAM FfATd WE % A B A A T g st wafug qeer w1 swE s, wgh
Sfaa g, SR— ' (2 F A0, 38 (3 F ¥ of foe o 2, SR a9t O, 99 9% 3 o o
faw), 2 (4 & faw), 9o (5 & ), 3R ynfag = <) sgufaeenf Hfe § fefatea Frmt
(6 = fom) anfe g 3 €, W W fA@[ w5t o A wo
T Hicedt el o A I SAUST AU F e wfy wHM e i & et &, @ st uvd
w0 § faed 21 Frefafed s3ewo = femt w5 sfEeral el SfEe H T HA e

o T - ® SEAl o WIF % A% HHGA 3H BR G A
(«IHS | CH, C|H3 CH3| FHE =1feT, 99 BR ¥ wfreerdt w6 3|
CH,~CH-CH,-CH-CH, CH,-C-CH,~CH-CH, w0 s 8 7 6 5 GH-CH:
| CH,-CH,-CH,-CH,-CH,-CH{CH,-CH-CH,-CH,
CH, a 11 2 3 4
2, 4-STRHIYEU=A 2,2, 4-2EHTEI=A 3c|;H2
CH,-C-CH
H,CH,C CH, T 7
| CH,CH,
CH,-CH,-CH-C-CH,-CH,_-CH 2 1
s 2T ITYF A F AT 5—(2-THeHEd) -3, 3-
CH erEAfee e &,

3-Tfaa-4, 4-STEAIERRA T foh 5—(2,2-<EAfyaglea)— 33—y
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CH(CH,),
1 2 3 4 5 6 7 8 9 10
CH,-CH,CH,CH-CH-CH,-CH,-CH,~CH,-CH,

|
CH,-CH -CH,~CH,
5-sec—-FfeT-4-STEHITITT ST

1 2 3 4 5 6 7 8 9
CH;-CH,~CH,CHz CH— CH,~CH,~CH,CH;

5-(2, 2-SrEHféegIfe) -7

WehiT AR : ThoEdd Ggw Alfh &1 Am
Hafyd faga—sJ@e Teeh o AW o YRY H ‘g’
TefeT TR U 3d €1 A aed-eard suferd
&, @ Sude feml 1 uer g9 S §) F9 T

ARt & 9 9 fgw TR
1-9fre-3-wifuet g
TSI SOTHTEAT
ERR-ECCr|

3-Tfoe-1, 1-SEAfeHETRTET
(1-Tfre-3, 3-SEAfeaETiRaT Tod 2)

ISMEXT 8.7
FS TEEREA oh [UPAC T8 e GTEAT =<
& T ¥ wRuEled TaRT fF wew Ky M
T S A B
(%) CH;CH-CH,~CH; CH-CH -CH,~CH,
(|3H3 CH, (|3H3
2,5, 6, TR
[3, 4, 7-TEAfAsTaR Tod 2]

R IE I CRIE

(@) CH,-CH; CH-CH; CH-CH,-CH,

(|3HZCH3 |CH3
3-Tre-5-Tferers e
[ 5-Tferer-3-aferee@d Terd 8]

&

(F) 2,5, 6 YA 3% 3, 5, 7 I 3TUaq
2 B

(@) wiaeerd e qod fefaal o € 59 <o o
FHHHT 39 BR ¥ MY w9 7, " B 9
FUHICAT A W e 3T el WS hl A ek
i

8.5.3 ToraTeeh WHE & I hISieh
drfitenl &t ATHOg A

feredt hrelfien AifiTer o TRATY] Stera WA 1 T,
fSrereh o o7 Aifies fafere wamEfer sifufmamier
¥ e €, ‘fRards 998’ (Functional Group)
FEAd B HIH fwRarAs gygdre dAifte gEE
sAfafspand 9 €1 S<EXond- CH,OH, CH,CH,0H
T (CH,) CHOH ¥ 9+ # ~OH e o €,
foeer &wRo 9 9t difeqq o1 o W Afafwan
ek BEgIeH Tord hid 2| ferareer Tqe w1 Sufeufa
G s S A e i
Tiffpd foFal <1 Hewha1 B F fFAHAF THE ST
qefer 3R T el qU1 $ weieh ARl o A,
o 3 suftera €, groft 8.4 & fu M €

qagyH IR fohaTeneh WHE 1 A i
St ©, Tl SR ST o1 =9 Bl Heh| Teharcash
Tz & feerfa qui o fau SEian gaen &1 wHwd
39 IR Y W &, difr 3T Hraq 5w s a9
dferd & s ad ofw el groft 8.4 # fRw g
ST 1 SUAN hich AlfiTeh 1 AH W T T
S

TEfeparcHs Tge ol ARl W ST W T
femecsh THE 1 g fehacrsh Tqg | forn s €
IR W MR W A w1 A smar 21 s
el 1 ITAM Hh 99 g TRaeTR WEEl R
wfaeedt <5 &9 | A faan S ¢ g s 99
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AR 8.4 F FeRaTeTeh T qAT et ATt o

At i | ToRaTee wE IUPAC IUPAC ECiEs)
Eal: ekl g AT T
e : : &
CHs(CH2)2CHs
e >C=C< - - =2-1-37
CH>=CHCH2CH3
VT -C=C- _ -3 - 13T
CH=CCH2CHs
GRS X - 31 BeES 1-
(X=F,Cl,Br,]) CH3(CHz)2CH2Br
Ueehigia -OH FEElEa = -3t FRA-2-3T
CH3CH2CHOHCHj3
UIEEHES] -CHO Wﬁ?{ -t 3’{3%!?[
a1 CH3(CH2)2CHO
HIH >C=0 Aty B I -2-317
CH3CH2COCH3
TRIRT -C=N A TRet=ed YA TEeEA
CH3CH2CH2CH2CN
EER -R-O-R- kTRt - TS
CH3CH20CH2CH3
EAEiEIGED -COOH EAEiEal] -37gh ST | SARH T
3T CH3(CHz2)2CO2H
EAEIER -COO~ - -3e Hifeqw R
SIRE CH3(CH2)2CO2 Na*
TR -COOR TehHREITa [ —27E fousa wrHAe
H,CCH COOCH 5
e demee -COX Sefeaite -3fIe geEE | SASHAA FANEE
(X=F,CL.Br,]) CHs(CHz2)2COCl
THA -NHoz, Tl pRGLEY 2SI
>NH,>N- CH3CHNH2CH2CH3
RS -CONH:2 , Hreligel =Sl
-CONHR, CH3(CHz2)2CONH;
-CONR2
e AR -NO» EIECH _ | -
CH3(CH2)3NO2
T 3T -SO,H How! Gehileh 3 | Aforel Fewifen e
CH,SO,H

Reprint 2025-26

267



268

=TI WAHRAl o SER W TR S B 5
feperTceh TOel o1 SIedl g3 Teifiendl W 39 Weh &—
~COOH, -SO,H, ~COOR (R = Tfesel §98), ~COCl,
~CONH,-CN, -HC = 0, >C = 0, -OH, -NH,, >C =
C<,-C=C-

R, C, H.-, &S (F, CL, Br, I), NO,, Twshiail
(OR) 3Tf< 1 FHIM Yfawendt Yeierd o €9 § fomn
S 21 oFd: afg ford) aifitr o Uowieia @R e
TR B, @ 39 ‘eEgeiitee’ AW g e
ST, AR TRgial T8 i 3TU& Hiel THE ol
e WefHeRar W 2

SEWNE—HO CH, (CH,), CH, CO CH, %1 T8
7- TREEIRCA-2-3T 8T, 7 foh 2-3TeiRe- 73|
gdl YR Br CH, CH = CH, %1 ®&! 7 3-SHGY
-1-$ 2, 7 fF 1Sy -2

I T & YHR o forarcTs THEl * gen Th
g efuss 8, @ A% & A % fau Suge
e, 15, 2 3 ai-eTqer % e foran < 2|
TE § i-37ger o o g Yook w1 of 7 ferad
€1 3IeXmed-CH,(OH) CH,(OH) &1 ¥ TH-1,2
TR 8, WY T tfuen fgemay o1 ey gH
W Ueeh 1 W TEl fRe S 81 SR—CH, =
CH - CH = CH, &I 9 =21 -1, 3- & 2|

ISTEITT 8.8
frefafeaa AfimR (i-iv) & IUPAC =T fafen—
1 2 3 4 5 6 7 8
(i) CHsCH,~CH-CH,-CH,~CH -CH,~CH,
|
OH CH,

&

TR (OH) foharcds WU M o HRU
31T 3ife B

el et H 218 Fie 21 ST I SEgihieH
TR B

OH SHTeF-H&A1 3 W 2| Teh 31 Ficeendt afere
TUE HEA -6 W 2l IFd: AlfTH w1 AW
6-Aforasiae —3- 31 21

WA o

R

(i) CH;-CH;C-CH;C-CH;
6 5 43 21

&'A
fRaTcHsh T8 ®IEH (> C = O) B oh HRU
HIAH ‘S B T HI-THE BH b HROI
‘TESTM’ ST T w1 Fi HHE HI
feafqal 2 @R 4 &) o g@en # 6 w1
TTAY] B o RO ol Yook B ¢ 37d: Te
H B2, 4- SR 2

0
|
(i) CHyC—CHj CH;y CH;y COOH
6 5 4 3 2 1

&'
3o < foparas gqe (H1E den weie) €,
TS shisierl-—woE g fharaes oge 21 or:
e S@el H 3Terd ‘35w’ 7 el @
1 hHIRT IH HEA § 3R B, TFH-COOH
forameTs T {1 FEA-TE 5 W fen #we
1 ‘sl AW T St 1 Sefa @, faed
oA T €, H 6 HeEA W] ¥l Held:
THh Ul TRSIhIE 1 W ‘B 21 oT:
AfiTeh 1 TH 5-SHFHRFAAEE A B
(ivy CH=C-CH=CH-CH=CH,

6 5 4 3 2 1
&
T o 998 C=C FEA 1 T 3 R T,
SEfh c=C FgE-ferfd weA-gem 5 W 2l
30 foTu SHeT: T o oTed’ STger W
FH| el @l | 6 FEH | THAT THHRT T
TIESIHTE B 1 ST A BRI~ 1, 3-SR~
5-31gH B
3aleYur 8.9
frfefea &t e fofen—
(i) 2-FARGR,
(i) Ye-4-37-2-37aA
(iif) 3-TTSIETEFRATRHRA,
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(iv) HIEFARR —2- 34 -1- A

(v) 6-TTESIRIERA

&'

() BHA T e € R efam Sfoen | 6 FEa
] ¥l fRAs g Fe i fefa 2 R
31d: AfTH *T W= CH, CH, CH, CH, CH
(Cl) CH, T

(i) U2 ¥ T ? fF 0o eEgeeEE o 5 HreEd
TRHTY] i ST €1 $ a S’ BN > C=C<
e —OH ferarcas Toe o diqe €, S Husl: 4
den 2 feafedl w sufter €1 e A #
T CH, = CH CH, CH (OH) CH, T

(i) TEFARFIH & T € foh ©:9cEfg 9o
¥ c—c Sufeed 7, fSreht s S (1) o
R ?1 qder 3-T1E I8 IfE #ar © R
feafd 3 W TS T 71 7 AR H T
11 %1 fgad orjeris oA e ©, wefh
NO, Jdereh fehalceh e €, THieTT fgael wh
NO, &g ¥ aifueh werfierar < Sl 2|

NO,
3 3
4 2 2
5 1 1
6

I
(iv) 1-3ifet 3fTa o< © fop 1 w1 feafa A
1 C W 2 —OH {fd fFarcas gz 21 o7d:
C=C 3T8Y W THHI JFa BFMI TH THR
i 1 HT=AT (1) B—

Q-G

W) ‘Fe’ @w%ﬁmﬁﬁﬁswﬁm@
, ST 7 <hie TeHTOgeti skt e Bl ¢ 6’
7% @il © fo feafd 6 W- OH w9 71 om:
ifiTeh 1 TS G Fefafed 8-

CH, CH (OH) CH,, CH, CH, CH, CHO s
A o HHIkT H-CHO HHE 1 HIaT T
Tfferd i 2
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8.5.4 W= U= oht TTHUG(T

IUPAC 9gfd ® a=fi1 Sca— &l 919 1< & o g
Jfaeerdt T 1 AW Yo o ®9 H I’ R 9
7d ferad &, W Sk ATl o ®g AW (S HSH
# faw mu ¥) ot FTH yEfEq )

CH, OMe NH,

Afe &= AT CHAIEST
(SFET) (Trarer) (Tt

shpsel

@ﬁwﬁﬁ?@:{ﬁqﬁmﬁw@ﬁ
feorfoal wemetl g <wld St €1 w39
TR fFa S ® fF wfoeerdt o Ao feofaat
1 am ge el - 39 A9ifies (@) %AW 1,
3-SEAMEE B, 7 foF 1, 5-SraHtesil

Br Br Br
1 1 1
5 Br ) )
3 3
Br 4
Br

(%)
1, 2-STESHE~ 1, 3-SREHE~1T 1, 4-SEsEia~iT

TR0 T G TG H 1,23 1, 3- AR 1, 4-
feafel &1 wwer: et (o), W (m) qem W (p)
Teferl gRY off <A S &1 S7d: 1, 3- STESHs
1 AW W S ff € (‘v o wierw '
m ®) 3R SEAHeI o o qHeEEl (F) 1, 2-
e (1) 1, 4- SESAEESI i HAI’: A (o) e
T (p) SESHET w2

T qaarl &1 YA T qer Sgufaeemdt st
o TtRTor | el fean St €| worentu= ot feefaat
feTq9 " o = 1 ue % gT i Sl 2l
FHf-wft I FO= ok TG TH B oA AT
forn < 21
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R IE I CRIE

qel A o wferdt #1 Refd F WeN 1w s 1 (wfweerd o w9 § a4l w1 S
3T 50 R FHiRA A € foR 9 gfaeenfy % 91 C,H.- 1 @ &9 | Ph foran s )|
Ty gt focl| wfawenfaal & 9@ s1Usit goien
w0 4 ford S €1 356 o 39 A U -1 ® g IETETTT 8.10

Cl Frfafed & Gees 3o fafae—
N Ji:[m () o,
’ ’ (@) p- eZfed

1-FR-2, 4-TTEAEE =T

(7 7 4-FARI-1, 3-SrEAEZE~I7)

(1) 2, 3- SESMEN -1- HfTed=A
() 4-Tfa -1 -T2 - TE et

NO,
&
NH2
cl OMe
X
2-FARI- 1 - T4 Tr2ia =i C,Hy
(7 & 4-8ferer-5-FariEZia—~i) NO,
OMe NH, (=) (@)
; Cl LAZ cH,
Br NO,
4 3 F
2-FARF-4-HITTHGIT  4-TfIeT-2-AfereTaHenT o C,H,
oH (m (=)
6 2
5 . 8.6 WHIIIACT
CH, < A W i Aifies (e 37U w9H e €,
3, 4-TEARAE A forg o1 =1 €W ®) ‘wwEEE’ wEen © SR TH

S I e TE T E Uehd § 92 e i ‘HHEEEd’ (isomerism) FEd 21 fafa=
WY ¥ 79 AT Y g 7 AR U & ®q F FER Y HEEEd H §9 difeen § g w2l

R EICEENI
|
| |
GLEHCHS GHTIIE IEICE S CICRER
| I
| | | | |

e feerfa [ERIRiCRTS el ST EEINIR]
R EIEEERI HATTIIT BEIERENI BEIEEEI BEIEEERN]
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CH

| 3
CH,— C— CH,
CH,

Hremd=
(2, 2-SEHIAYYT)

8.6.1 W{EMIHeh THIIISAT

ifites, foreh ST w9 € §, fohg weem (steiq

ATV T 3TU] o A TER ST &H 1 %H)
=1 et 8, 3% HCaIcHs THEEal § aiid TR
St 21 fafe= g @ HEeHs wHeEEl
IETUEfEd 9uia 7T g S w1 2
() S THEFAT : FAE S TG 9 e
g el < A1 < W eifues ATk e gHeEd
T 21 39 URERAT ¢ gl GHEEEdr’ Hed
g1 Sewme- Cc H,, @ Frefafad 9 e
FHETE §—
P
CH,CH,CH,CH,CH, CH,-CHCH,CH,
=
(2-Hfeee )

CH,
=
(2,2 SEHTIAYT)

(i) TRerfo-TmraEear : 3k T § e wfdeerd
WA N TR 1 Teerfi- = o wwom g R,
@ 3= ‘feafg-wmema’ qen @ uREeT &
‘feerfa-gHeF@adl’ (Position Isomerism) Fed
g1 eTme-C,H0 g ¥ frefafed
‘frarfa—gmmege’ Tewieid 99 2—

OH

|
CH,CH,CH,0H  CH,-CH-CH,
WA -1- 31 WA -2- 3
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(i) ToraTeoer g WWEEEdr : AR [ WM ¥
atferer MRt o STUMgS UM @, W fRarEs
g - 81, @ T8 Seeafr i fharee
e gHEEE’ wed € 3R gg uise e
HHE THEFed’ (Functional group isomerism)
FEART T S F fAU- C,HO ST
fefofaa Wfeesee don w1eH Y& wid 8-

@) H

| |
CH,-C-CH, CH,~CH,- C=0
EIEEIE] EILEC

(iv) weaTagaar : foarns g 9 ot fa=
Ufeshel @ o HNU TE HHETEA I
gidt 21 sarewonef - C,H,,0 HeArEaFE
Heferfoed  (CH,-O-C,H,) 3Tk uefefiues
(C, H—O-C, H,) F=f¥Td Tl 2|

8.6.2 Tafaw wutaaaar

oo TraEa 3 Aife 2, 5 S v s

< ST 1 A I A WAl 8, WY SAh TS o

ARt st gugl i fifem feafaat fr= wdt €

I faftre &R &1 gueEas Hfaq gueEer’

(Stereoisomerism) Hear B 38 wEIfUdE To

TR TS H i fRa S 2

fordt reifer sifufran o wreifte 21 (S frameme
ff weama v) Tl sfaq sfweds o stfufwen
ek Tec Tk A1 AUk Hezed! IR 3d | TH Aq
ffues Serg 3 21

T 9= AffRan i 39 ®9 ° TR foma
ST 8-

SRR
FHEfTh 3] Silkikdid — [ HeFadl | —> 3R
ERIEITY J
SEREIIE

T A H HTeA hi YT HLTaen * HAfafchah
foRaem’ (substrate) 3R T ‘ srfaferaen srfiemdes’
(reagent) hacirdl HEEGEICIERED (AT )
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U 3T W K6 w1 ST Hd €, o g <= Ferh
off after o fepan <1 Tehar 21 39 feafa o qe o1y
‘fepamum’ e 2l

TH stfafsran o |1 e WES YRl U
FEA SN TH S WA & AT GeEAE e
WH TH 1 e oA ¢l Tt arfaferem |
TR ol Hele, TTag-Tage 3R ateg-fmior
& TEI W TR TAT IATE T o AT
farqa ARt o shHeag stemam 3@ arfafewan
& fomanfafa (Mechanism) Wﬁ'ﬁ‘ %I IERIEIR]
1 WEEd o Akl w1 fraeiierar o @ue o qen
Tl ShTel-eh AlMTeh] oF HIATU] i TR TN HH
o e fuerd 2

frafafea 9 & 39 sifufranett § dafa
AR 1 AT HT T 2

8.7.1 WEHASTeh 3MEY okt fage=

TEHIS 3TEY o foger (cleavage) T YRR T G
T (1) fowm eroEed fagem qen (i) T g
fowmerageft fagem # fasfad M amt smEy
o <Al Setee S feRell Teh WA W Tl S €,
S AR | a9
foeaeTaEe o TvE T W] W TRE a1
YA B € SR T k1 qUf o7k U 9 G %Y
Tk TehTeh! 7 qe FUMEST Sial 81 37d: SiHmeA &
fom sTqeefi-fagem @ *CH, qe Br- W<l @iar &l

+ —
H,C QSr —> H,C +Br

R e, fed #ed W TeF B T,
"FIEETEA FEA © (3H TR HEiEE e
B Sl 1) | *CH, 3T i ‘Hfere eqEa’ sier
‘Hforer sprEitEm 3MEA’ wed 81 SHET e o
Y Sfyd FEd THTET R G o MR W
HELAREA! S IAtHe, fgdiaen aen g | i
oo S Hepdl 21 HEUARAl o D I B
CH,CH, (T sAPA-TF Werfis HeAr),
(CH,), CH omsaiwifad eamm (& fgdtas
FTEAEA) T (CH,),C (Sifeet AT g
FHIEEATI ) | LA STATH ST qen foramfia
Tielits €1 e e o WY Sed e

R IE I CRIE

THE HTEeHTE o Tife o WRforen gee iR st
5N gfg & €, formeh fawa o emw wm 8.7.5 31k
8.7.9 H AIT HL| HEUARA oh TAMIE HT HH
79 YR @— CH, <CH, CH, <(CH,), CH<(CH,),C
T HEEAEA 1 ARG IRehE Fudel el €,
S oA e i HeRto-3Tae sp? Bl 2
3d: éHs T HTa o O (sp?) Fhid HeTh SRgeH
% 1s eI o WY AfqeAad g C(sp?) -H (1s)
e oreY o €1 STEehia e ek 39 ql o
oo Tl 81 390 E 3oagH 6 B (Fa 8.3())|
H

5 "”;’M ¥,

I

“

ferd 8.3 () AT FHAEHET H1 Pl

foom sroeret fagem @ wE wieis fffa =
Fd &, Fe FEA F wEAt T T W
BT 1 SN e 9 3Yefid Z 9qe fo
TR W fod gerep el ®, 99 Afeet SomE

[H.C':] = 21

CH 7 — sHC + 2

el ey, e e T SEOTEY il €, SR
(Carbanion) HgaTdl %I e G spSWﬁ?l
Bl © AU SUHhT SThfa fohd wqvhehd Bl ®
(fet 8.3(@)) oM off swemd ik frarsie
TiieitsT Bt €1 Ut shreltren Stfufsmand, fomw fommma
e eiar €, st steren fawm yota stean e
Afafsrad e 2

o 8.3 (@) HfYA HEHIRA (carbanion) i 3TERfd

Reprint 2025-26



FETF WA : FO TURYD fagia qon dhieh

wHTget fage™ o wewifsd I &1 Th-THh
TR 39 S TRATI[A W A Sl €, S SRR
T et el €1 31 : FHEe fage o selee[ g
o M T T & el o1 Hee Bl 81 T SoieeH
o TEe i STE-IMY dR (ﬁv‘?@'@h‘, fish hook) gXI
T9fd €1 39 fomer o woewd SSEE wfieis
(TRET] e TE) At €, T ‘qo Ak (free
radicals)_clﬁﬁé'l WW@W&%%
I gk o sifafwamia g &1 S gudsed
faaem e fe@m T -

I~~~ qu T gew . .
R—X —— > R + X

Ufchel o Hoiohi ol Tieftheh, fgdtaen steren
e | afiepa feran ST Gehar 21 Ufeshed Tord otk
Wi ¥ JoAadh i 3R F81 W Ufeshal T hl
e ol B

CH, < CH,CH,< CH(CH,), < C(CH,),

A a1 gRYHE A Sy sAfafkand weard 2

8.7.2 Toramam® wa atfuertden

YA e ATt &1 eifafwansti o sem e
T ] T AR T 9 o B | T G
B & R TH SR TR SR TR
sTfehHeh T e STQ) AH=Ia: 9% 319] fSreeht e
TN 3T AT € FRATHR FhEam € SR W 370]
Aferter Fed &1 99 HEA-HET A A 7 Al
TR wd eifete &1 == faee ar fean s
2 3R FE Sfaelifha fohT o @ &19] W e & B
3IETEIT

CH,= CH,+ Br,—— CH,Br - CH, Br

fraam iyt IR
CH,
fraar erferdes IO SR

st fRamaR o fopamefial fog W Ry &td
2| Topamsiier oM &19] 1 Soieei o S19TE orel &
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(Th ok forameiiel Toret) &1 Heha €1 SSrexone
U § Iufeerd e7qul seie st A1 TRt fgapa o
S T Afg AR Hueh TftelsT Setae ot
BIt & 1 37 &l T ST L B A STHHOTRT
THEfST H Scieel o1 A9E B a1 98 FRaeR 310 oh
IY AT W HH KA 7 S ela[l ki SAufd H
Tkl Bl S § gy & o selael

T SR SeAai-RE
T T YSH HLH Al AR AfrmEel’ 4
1 AHRTET (Nucleophile, Nu:) (37 ﬂﬁ[ EIREREISE]
arel) hEeldl ®, qe siffmen ‘e sifafeman’
e €1 T I O ael SAeRteh i SerRiTeTel
(Electrophile, E*), 31fq ‘Seided =M@+ aman’ =
HEdt 2l
e ST S e
g T AR SATHHT Ll 81 T e Femamemenl
o SolaRAEHT (A W oh%) T Selae R STRHT
S B 3: ST ST TRl o ey Soisreit
RN ¥ SoeeH T WW A @1 AR o
TARIN i AR TGl 1 Gded 9% dR gRl
TR TR ST ?1 SRgiES (OH), WIEES 3T
(NC) T SEHIPH (R,C:) SoieE Wi & Fs
3T §| A ] (S¥— H,0:,R N, R O: 3R)
off ThTRT ST I T IURd o HROT TR
1 ifq S I &1 TR o SR H HTeeHE
(CH,) 3R #mEife T98 (> C = 0) a1 ekt
TeEE (R, C-X, X = TS TH]) a1et ST 317
Gftnferd €| e 1 e hael Uh B o
N SARA-= Bl © e ATl o Selergi-gm
TR T Hehell B | Ufeshel 2SS ol shia 3Teel eferl
o BT ST -ohg, & el ¢, FSEw st
STHHT T Gkl 2

IETEI0T 8,11
frafafea oTupst ¥ weddrst sEy o faud
Aeret foge 9 9fsra qegedl &1 oo g%
TR T FerFd ¥ YSR¥E shifeq)
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(%) CH, - SCH,,

(@) CH, - CN,
(1) CH;-Cu
1y /R + _
(%) CH, — SCH, —> CH,; + SCH,
+ _
(@) CH, QZN —> CH; + CN
(M (‘g{?—Cu —> CH, + Cu
IETEAUT 8,12
FHROT T FHid gU FAfafad s AT qen
SRR § ofiehd hifoTd—

HS",BF,,.C,H,0",(CH,), N,

C1,CH,C=0,H,N ;,NO,

&

YRR : HS™,C,H,O0", (CH,),N :, H,N";
T T T T T I €, S SerRi et
g 9EH fRT ST Hehd B

FOERIATR : BF,,Cl',.CH,C=0, NO,: TR
TRl 1 ohadl Wew B, fS@er RO 9
TR & SeEe T IO HL THd B

IETEIOT 8.13
frafafea o seieert &% i Sifag)
CH, CH = O, CH,CN Td CH,I

&'A

gadl o RO AR ARH AR S @l
S 2

CH, CH=0,H,CC=N Td H, C-1

8.7.3 Rk ITITRATIN W IToraeia
e

e Afafemanet o W\Fﬁ T Gde™ (Movement)

T g R (Curved Anows) §RT ST ST Tehell T

R IE I CRIE

sifafshen & soraeil o YAf@Ul oF HRU BM AT
AT TREdH i 98 I T SR g i feafa
¥ ufiadd # fe@m & fau d) 39 soeeHg™ 9
RN B ®, S efafeman o <9 feufa @ Heem &
@1 2| SEl Te 9 GHierd 81 Sl €, 9@l A} o 37
g 1

TR o oo 39 YR ed 8-
LYY sy xomEy @ Freeadt s
Teafd W

(ii)g_H_'y'_ n ey ¥ fHehead! uRH]
L1y

(iii) —Y(}<—>—Y= ] ¥ feheadt oey
fearfa o
T Soiaed o ddc i 318-39 R (Single
Barbed Half Headed) ‘T3 g’ R <9ifa et 21
IR —BESEE ¥ TINA 9w BN H 3R
FAN-ULT o foered o g2 R 1 ST ek
SeieRiA oh EEe i 3H WehR ST ST Hehdl ©—

(¥

HO: + CH,- Br:—> CH,OH + :Br:

CQQ1—>CH3+(':1

8.7.4 WIS ITeel W THET
fazemoa & waTa

FHER AU | Soiae 1 foRds a1 @ TE] |
JIford ol STerer 1efe fqeemdt T SA¥a U
AHHTRT AT i SqEAfd ¥ Hehal 2
forslt o1o] H forelt ReTY] STeran Hfowemdt §98 o g9 d
Y ORI 1 TAMA TE § TRl yaurd Sca—=
3 21 WU 99 (Inductive effect) Td TR
94919 (Resonance effect) EHWQFS@HETWW
% ISRl B ifueptisr @t suftefa o fardt erop o
IO STRATT OTaR-UHE I BH YAUId-geE off
FEd T T9 YRR ok Solde- TG i ‘geiaemd
9’ Ed 1 B9 frefafed @el W 3 soieed
TIFION T ST R |
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8.7.5 TUIfUTeh UHTA

= fagd-RonereRd o6 ] WS o 7 ffha
eI 3T T Soiaeiq STOHH ®9 ¥ Tewifed e
g Solae T Sed TR SRUcHehdl oh TRATY] Wi
R 3tferen BT 81 W SR HeEASh ey Yo gl
ST B | TS el o SHRO hrafieh ot o faf=
RIS e S BId B SSeonY SR
(CH,CH,Cl) § C-Cl 99 ydia & TH& gaa &
FHRO HEF FHHHR—] W AMR @9 (59 a0
FANI R ST FOT (5) eI BT ST 2| AR
e i W o T 5 (S fog g F B
ey W golae-fater e g9 & fau @) (—) &1
SR fRA S ¥, S5t W & I SR AH@
g 1

55" 5 5

CH CH,—>—Cl

2 1

FHEA—1 3T S¥TH AR oh HROT IE h

C-C 3T o Soiagql ol 31O eI SMehfid &
Al ©| Hereaey He-2 T 9 SAEe (66°)
I Bl S 81 C-1 R e a6 qor ¥ 66¢
STYSITH HT HAET ST B1 I I §, C-Cl
$JeTl o SHIU1 U ok &Y W el Scq=1 & Sl 2
9 o ¢ 3TEY o HRU 3T 6— Y o6 Yol
BH 1 Yfsman IfUTeR UNE (Inductive Effect) et
21 78 gE S0 ok yEe qeh off S €, aAfer see
1 & 9GH o WU-WY T€ GG HH Bl Sl @
R A el o A ORI W €l S €1 Wi
JE H1 Gy Hiaeardt ¥ dfyd wed 9] Sl
SR USH i el STUT 3T SThTHA T & hi
Ao @ B1 TH ANGAl o SMUR W yiowenfys i
%‘IS?QTTH o e W—W (Electron-with-
drawing)msﬁigﬁﬂﬁﬂ'lﬁﬁwﬁwﬁﬁm
Sl @1 TedleF A FS o HYE, SH-Ed
(-NO,), |l (-CN), el (-COOH), T&X
(-COOR) UReATl (-OAr) SeiaH-2Tshdl Tqe €,
vafe Ufewa wE, w9- wfya (cH), @
(-CH,~CH,) 3Tf% Seiai=d-we &

3 2

275

SAEIUT 8.14

g W - 3w 3tfueh gty €2

(%) H,C-H, H,C-Br

(@) H,C-NH,, H,C-OH

(71) H,C-OH, H,C-SH

Ky

(%) H,C-Br, #ifs H %I 37Ul Br 3Afue
foreprelt 21

(@) c-0,
(1) c-0

IETEUT 8,15

CH4~CH,~CH,—Br & foh¥ el H geordl =JFad
BHfi?

'

S-S T dedt ®, o999 WU g9 i
o K™ BT ST 1 ST HTe 3 TS Taom
3MEY o He yadl qad HH B

8.7.6  ITTAE-HTST

T 3 Hrafaeh Afer €, fa oFaer shad Tk
TET T o BN TS AT S Tkl ¢ THHT Th
IR ST Bl THR C-C T C=C 3T
S Sl Tohid WAl 9ok fafdte Uil 1 =men
FH o Ty TatE e 2

ST 90 & IR, S H Ted C-C
T C=C fgamaeli oF wrwr g1 = ey SAarear gt
=Mfeq, wfeh JANTcHss fAaRor § 98 war =en &
oF § 99 ¢ - C §HM STEY A4 139pm B, S
Thal C-C 3T (154pm) 3R fgem&s (C = ¢) &
Hqeddl A 1 3Td: Sl o1 GTEAT ST GOl
B YRR &I i S Wehdll dsid @i fAefated
I T I 99H Sel-SaeAe gR UeiE fear s

ekl 2l
6 6
1 5 1 5
&>
2 4 2 4
3 3
1 11
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3T: SR fAEId (The 4) o STER s
& arfae TEAT ki ST i | 9 fREl T
A 5 BW YU Y W URRW e # Hehdl
arEfereh AR TR I8 < SIS (1 99 1) i Hel
(Hybrid) ﬁ?ﬁ%,ﬁ%‘%ﬁ—ﬂﬁﬂﬁ’ (Resonance
Structures) Fgd ©1 TARE-FTEAN ( SHITTeReT
TG O AE ST ST ) et
Y ATl IEET ST UlaHie 3Tehel &l T
Tt E1 A A TWIRIE-IUE & I W
Arfae WE ¥ ANEE e B

SIS 1 Teh 31T SRR Ag2WeH o fireran €,
9 g8 =Rt (19 1) gW W& femer s
Gehal €1 31 TR | & WhR @ N-O 7Y &

+ 20 +f0‘
CH—NZ 5 CH, N\<
I II

Wq TE Fa ¢ fm I N-O e @i
warEar T 2, (ST N-O Uehel 1&g a2l N=O
fgameier < HeTadt & )1 oTd: TSN i arkdiach
HTEFAT S SRl T 1 S I ol TS Tehd &

Sfosh 310 (STTAR FhL) i FHell (ohdl off
A TN W FH Bl €1 STEdfosh ST de
=JAdH FHelare! SFIAR-GET hl Hll o A H
* SR - TRl Fsll’ (Resonance Stabilisation
Energy) 1 ‘3T7AR Foll' FEd B SR LAY
et eifaes B, 3 € eifesk TR i B
A Sl arelt GeEedl o fag SR favy 9 9
el 2|

SR -HEeT i fored ww fAfataa fFemt
1 UIer oA ST B-

() STR-HwEeT § e w1 feaf w9m @d 2
(i) TR TLEeT H STfaq soraeil s T JHH

T T

STAR-TEN | a8 Headl sifye Tl gt
g, e aifues wegeeh sre g &) 39d FR W
Sl o STk (FTEgISH WA i B, faad
T gl B ©) | Tradia STeeT o1 JereRhIol H Bl

R IE I CRIE

B AME B TE €, o atferen fagprol o ™
Bl B YR el A% €, A o saferen T
T W BT © 9 AU STE THR el B

3ISTEIUT 8.16
CH,COO™ & STR-G=ATE fered 7R aeh i
SR SR 1 Eeer Wil
&
TEgUH A fa@ey Sugad TSt W
SRR TR TN S 1 G dR
g <MY

(&

(\o
N

CH,—C (\<—>CH—C

IS0 8,17
CH, = CH - CHO ! $TIAR-H=ATT foag qen
faf= erAR-damet & mifars Tenfae i
<]
&

:ﬁ): :('l)':_
CH,=CH—C—H <> CH,— CH=C —H
I 11

:|O:"'
<>:CH,— CH=C —H
I
TS 2 1> 11> I
I: gaifus el 2, i g&s sed qo
RIS T 3Tk Y01 ¢ T HieH R SRS
W faudia a1 g TE
II : SREOTCRT SIf¥eh SROCRI RATY] TR T2l &Hae
Afereh oot WA W 2|
I : =Aq9 Tl €, e sAew s
SEUfagdl AT W SR ®, Sefeh S
YTl ehTeF W SRUTEY SUfeerd B

3TET0T 8,18
fefafad S (1 92 1) CH, COOCH,, &1
At GaT § g foRw AeH F®al T/
F &2
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16|'2
—0—CH,<—> CH,— C=0—CH,

II

CH,—

— +O—¢3'

&

T HeaeT w1 fow FrEE @l g, wifw
T Tl Al o1 JUEeRol B 3ok SAfdie
AT 1 | e 1 372 qui e 2l

8.7.7 ITTE-UWTH
T oA T A TR e ooy Ud WHG o
THTY] TR TR ThTh! Sl I oF ord ST
e o HROT A9 H I Ygaal i STAR-g9E’
(Resonance Effect) <hgl SITdl %I Tz JHq19 9{@?“ ]
TR i €1 < YehR of 3TAIS S7efa Wi e
T 7, f= ‘R w9’ @7ven ‘M y9E’ Fel S 2
(i) &ATHSR FATAE-UHE (+ R 99T )

™ yE | soiee fawendw wyfma sty H afud
TN 7T YeReTdt T W R Sl €1 39 Sog- o
o HRU 319 H P Teufaal =9 s e 1 @
STt B UfTedi § 59 99re i 99 YRR S Sl 86—
<_\NH NH

&5-&-&

(ii) SREUTHS JATAE-THTT (-R THIH)

Tg Y9E I YR Bl €, W solaeid ol T

TfAd o0 | Sfyd TR stefen gfaeemdt ¥Hg i

IR Bl B SO —A1geisiot B 39 soiag- faeme

ﬁwww‘mw%—
P —o =

O—o ;,O

@a@@@

+R 31d —R SO fazemds gare g@iiHare
] e yaeerd-ge frfated 8-

277

+R :- @M, OH, OR, OCOR, NH,, NHR,
NR,, NHCOR

-R :- COOH, -CHO, >C = 0, -CN, -NO,

et faga @en steran weia Mo o tewiad
wwe SR fEs w1 suRefs w wafEe fe
FEd B J FgHl SEHE FUeR =W Bl 1, 3-
S2TETEEH, U, T SeaTfs saeh ST 2l
Q’@[ IBEARIR: I B?IEEIT'*I foeenfqd (Delocalised) |
S B 9 e I et

8.7.8 TEEREIMU UWTH (E WHTH)
g Weh SR T | oheel SThHUERT SR Reh! ht
IR ® oI5 awe ageTeY (fgerey stgan femew)
a TR AR § efiE g ?1 T guE o
MR AT AR T AT & HROT Tg-3TEE
Y S TSt § Teh FeWId n Seieed I oh1 Ui
forenmo giar @1 eifufren w1 uRfy 9 smpmoER
ATFHRE H1 T2 & I YA YA & e 2 T E
SN S0 ST €, STaifeh goierie o T i o di
(/) E0 SR fman Sar €1 Toed: < YR ok
TR g9 B g
() oFTTh SR YWTE (+ E N ): 39
e H agsTa o n-Seidel ol TAHIR 39
T R e ¢, FE sHueRH stfirenten
dferd eiar 21 STl -

+
>cC Q( +H ——> >C—C<
H
iR

(ii) RUTHE TARMI-UNE (-E WG ): 3
S H Ig-3TEY oh n-geiarel 1 T 39
T R e €, FE AR srfirenten
Sferd &t B €1 THeRT SR TE 7

- + -
>C =f(\5< + CN —> >(|:—c<
SRS
CN
aAfyerte
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Sa WU U1 SeeRmd 9d TH-E o
faudia feemenl & @ o €, 6 el T9e Yo
B 2

8.7.9 STfauIa=

AT Th W R S TR R e
foRelt oege fepm oF T 9 Hie difed Uoshd 958
o C-H 3Ty 312 TR p Hefh dcl ICH] oh
o Tl 1 oo 8 S ?1 ek WU o
C-H, 3789 & o Tode fehead! sTEgw e stea
SRS p heh o W1 3R §YHA (Partial
Conjugation]i’?'lﬁ%l AfTHHT @WW%I

SITHGT i THeH o fore &d CHséHZ(EFaa
¥RF) HT IR o 2, T eafi| weh W
T o ¢ Feh 21 AT g *1 TH C-H &Y
ot herh o ael o W@ § e S ¢, e
RO C-H 378 o Seie o 7 hareh | faeemied
g 9 €, éwf%ﬁsm (%) o g = 2l

p3‘H \;

_+
H" CB C/

/

<_ao‘|6i=r =
2p h&h

fora 8.4 (%) Ty oA o SifaqqraT 39iar weidh SIRE

T YhR o AfqeAdd 9 SeeEEE 1 nfae
g a1 €, i qweed] o €Y YAEY
fereeriertor # WEEAr L 2

+
H H

LGIPERERIE]
2, Torer Rl EuArE %1 wifie 9gd ¢ ot

FEYARMA o T o1 %9 6 TR o—
CH,
I+ + + +
CH,— C >(CH,),CH> CH,CH,> CH,
|
CH,

Teh Al aan Ufehadd=i o ot sifaugm dva
Bl Tosh Al § fadgraa gr1 soiael o1 e
= fo (8.4 @) ® <uitan T R

| C——

/

fag 8.4 (@) T4 T SIa9gHT &1 e a7

ATTHITH THE | U o hE alieh ¢ ST
Y THh Toh § SR o HRU C-H &9 | e
SRIRROT BT HAT T 2

H
H H H
He C=C— G—Hes
ot
H H H
P+I (|3:(|3—.é—H<—>
I|{ X
IJ:I H H
H—C:(ll—(lj—H<—>
I|{ X

ST TeRfed TR off FHean |

Reprint 2025-26



FETF WA : FO TURYD fagia qon dhieh

3SMEXUT 8.19

(CH,),C". CH, CH, %1 31ief aifereh Terrft i
T 3R "CH, 1 Tenfae =Aam i 82

&

(CH),C" ® I (C-H) 9 89 & ®Ru 9%
SRETE o= fa 1 WET CH, CH, &
o | TR tfee B §1 'CH, H R p
Fefh C—H 3T o dcl o aidad &iH o HRul
THh T AT T&l X Hehd §1 979 “CH,

o srfeegree =@l e 2l
8.7.10 hIS+eh JTTWTsHATE 3 Seh!
Terarfafirat

iR AffRansT =1 fF=fafaa am | aifiea fwan
S HeRdl o

() wfaeer sifafmand

(i) ko A AT eAfufwand
(i) faeiod stfafwamd

(v) qAf=mE erfafsmand

3T 39 AfIfshaeti o6 aR o 39 J&ish o Usheh-9 T9
FHa 12 9 9_
8.8 ThIS{-Teh AITeRl ok TIEA
&t fafea=ar

Tt Wﬁm g § sy (Extraction) 31l
TARTI | YTl & Ie=Td i AfTh H1 e
(Purification) 3H¥Ih B %I M o fou EREN
fafa=r fafeai @1 g9 difter =t wpfa den o
Suftera efgal & SIgER fman S 2

e ok fere Tremom: frefafaa fafuat swm
RSIERS il
() ST (Sublimation)
(i) Toheee (Crystallisation)
(iii) 3ITHdA (Distillation)
(iv) fau<t frepo (Differential Extraction) dm
(v) Sofe@ (ShIHSThT, Chromotography )

279

3{qq: AR 1 Toish Tl FaLish 1 Hich
ITHT Sl T S ki Sl &1 TfUhier 35 ARt
FT TS A FEIR GETee, effq dev g
G & Sg w EE fafiEl fafam geR %
Fofered de ST dehs] T Aeid €

8.8.1 Hedura+

o gd | i © for o S el A e W fa
To oferel H o7, Ay | uRafdd B S 1 Sule
fagia W enefid ed deieh ol ‘Heura’ Fed Bl
THHT STAN Sedurag A w1 TR g At
(S Sedur FEl &) ¥ 9ok % H e ¢

8.8.2 Tereem

I 3 e Tl o I T 9 WY ot 2
7 fafy wrefrs e qen s1gfs *1 Rt Sug
o # et facrarstt ® ffed iR W eremia
Bt 81 S79L5 AR i fopedt T foremas o Hierd 2,
g =ifes 9@ q9 ) eeu-faeid (Sparingly
Soluble) BTl €, W S A9 R JI< qG1 o8
[l Sl 81 Aeqvq faers = i gan Fifsd i € fo
g8 YT W‘H (Saturate) | SIMBENRE @l 3
FH R g w5 foreeferd & st 7, fo e gm
TR FR o ¢l R (9 s9) ¥ g w9 9
sqfgal qen Aifie 1 3feq WEn ® S @1 AR
Aifiter forelt W Toremers o srcatues oo qun fordht
a1 foemaer o ereq fae™ gial €, a9 Tt sfaa
e W 3 etk w1 fager wten fRer s @)
wferfad s SEd (Achrated Charcoal)aﬁ e Idl
T A ergfgar feprelt s 21 Aifer qen srgrfgar
w1 oot § %9 3R TH & WM H IR-9R
fopeeer g w5 A i fehan s 21

8.8.3 33THAT

39 Hew@qul fafy T Fer 9 (i) araeia (Volatile)
Sl 1 STaTSaRial SWIfEA W (i) € sai, e
AR § T SR B, i oIk T Gohd 21 fo
FALFIh! aret gd = a9 W ifeaad e € St s
3T H W U Fal 1 ST Thsl HT old B
FARGH (FeriF 334K) 3R Uhelq (saeris
457K) 1 3&eA fafer g1 STEr 9§ gersR, T Hehd
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R IE I CRIE

fIT 8.5 QIYRYT 3779a Y1 &1 Ay % GEd FX 59 & VFHR FoAd q THT [FA Sl 8l

g (fax 8.5)1 sa-fugo 1 e 92 o Joes 4§
HH TH WEHHIES TRA HId 2| Ier W HH
FAIH oTcl 59 1 a5 G8el Sl | o9 i Hel
I eIl ¥ GHd ek W §d 1 Ul H Ths
o4 T STd FaYHlE ol ek ok g Wi H
T 1 TTH WA W YT 5o hl SR T H THA H
T 2
WATSH TS : I Zal o FALihI | qaTa iR 7 B
T WM H 3B TRV AHAT §RI YR, Tal foRan S
Herdll TH gl o o] S 919 90 § a9 S © a
- Hefd & S S| TH <90 § YA e
Tehiteh <h1 STANT TRl STl €1 36 dehieh | Tl U
IS TlTEh o H@ B offl gU YISl hic & o fagor
1 a9 i eled w4 € (Fot 8.6, I8 281)1
Iead IS A6l 59 o A = FaeHTS
Al 5o o a1 i ol | Ted GEfTd it 81 3
YHR FITSI it H SW 334 drel o | 3fres
aroqsiiel gere w1 "N S B Sl @1 wersh
HicH o Y q TEad-TEad 9T o geId: Afusw
arTeiel ererge g @ Sl | fafi= fese ue R
& quh Hiem o 8.7, g8 281 # fe@m M €

S et SR I3l arod a2 e fiRd 59 o o=
So1-fafa o faT % T8 (Surface) ST Il
21 Juh hiem o TEfHd 59 S ISt oI @ SeA
AR QA AIfTd € S 1 SH YRR ard H hH
FALIH oTel Fa 1 AT Sl Wl 81 39 ¥
HiUF AFaT I & IWd TR F@gHE A
e o G T ShicH o I T UgEd 1 WEl
o GEfd Bt I8 Ys %9 o ®9 H Wl § THA 9
o St €1 Shiteh STEeE STt o SN ST FeATeh
% IY TG H ITAR FEUHIh a1l K9 hi AT @l
Sl 1 U e oA qefl oo ol Hegitaes
we (Theoretical Plate) &d 2| AR &R W
ST % foAu kel wiel ol HieH Iqasd B
YOS 3TEEA T Teh dohlehl SYAM U2ifera™
UM A Fed 9d & fafa= g & gk A A
ERIRS IR
=1 @ W eHe 9% fafy 39 xai & wWed &
T vt 1 Wt @, fSen aaerieh @1fq S=a B @
YT S A FALAIR A1 3D off T A9 W ATEfed
B W B UH gl % U8 W @ HH Hih STk
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I

/N

farT 8.6

3

we
HicH

/N

JYTSil STEET (57 FIT FH9IST T A9 Hicid b I dh g8t T 8.7 fafy—= &R & g9t Hicrd

Tgedl &1 aeqveEIq See U T ary qgdl gl

FALIH T a9 T I Sl g1 B o g9 39
Y R S €, TR ST a9 T 9@l <6 b
THM Bl 21 9 A HIH oh fofg Sl 79 e fafd
W9 T AT R S € (9 8.8, 53 282) | WA
&M H REN] Y M (Spent Lye]@ frereda gerep
T ok forg 39 fafy =1 s fopen s 2

OTY 3TTHEA : IE Tkl 39 T&1e ok M oh fag
W 1 ST ©, S orq orousiier e, Wy <ol o
STl Bi| 919 THed H SRS 59 ! Tk H TH
T gU AN 9T Yeifed i St 81 A9 qe areagiiet
%ol o1 Trsror Wefd ohY st o T STl 81 deagein.
59 T STel i GFRR] 19 SR YOIk < o &1 9T
e H ek 5ol (p,) T ST (p,) o ST <7 T
I S TE (p) S HEE B W Fd Serdl €,
aﬂﬁp=p1+p2|%plaﬂqﬁp@am%,3ﬁzia
3 FFeHlH 1 oTde =R a9 W & anfaa @
ST B

T YR o1 9 39U Afged uered w1 fason
373K o 99 3Ed 1 99 W & 39 S 21 9

B arcet qgred qen St o fAgur B gUeRRt Hi &
TEEd W 3Rl Y o 21 el @i 3@ fafu s
Herd 9 Ui S o fagor 9 § gees T s
2 (faw 8.9, T3 282) |

8.8.4 Taudt fremdur

7 fafer &1 wema § s Aifin % SHeh Sl
foerm o @ 9 FEte oo gu i feen
STt ®, Torew shrefen i 1 foeiad s/ w1 e
Atk Bl €1 Seig foeee e e o
sfagoim B8R wifew, aifs 9 < wa o T, 5=
TR 19 GRT JeIch Tohal ST Tk | Teaw=rd AfiTeh
oo o & Fefe faame &l THad 5/ 3 hich
IS A o T fern s @1 fadd frendor ws
YRR 1T B feran Srar €, S fost 8.10, 955 283
o gwiten N B hreten foetass W Aifies w1 faeiEa
31T M i <9 | 39 fafy o foomes #1 S ann
%1 STATIRAT TS| 36 I H Tk IRSRd qh1h hl
IYAM §H % o9 waa frewgor (Continous
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EIREERIER]
EAH
Hfre

—\

fr 8.8 &4 3@ W 379a| 15 /9 W 59 3797 Fq91F H1 7987 15 d19 W 377 oIl 8l

T

ferg 8.9 99 STHeAI 99 ATqIie SEde ATHIhd Bk WeHlA H Weia gl &1 G 59 i VB R Tk § T B
feren ar 21
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FETF WA : FO TURYD fagia qon dhieh

Extraction) %&d 2| 9 deh-le ¥ 34 foamaes =1

IYFN IR-R Bl 2
foemees wa o
2 FHafTen AR
IENIZED
™
el T | ENIE]

fremdor & wger  FTSREUT S UweTq

ferT 8.10  fasst faawsion sraeral 1 gera?or factaar &
R R IR ghar 21

8.8.5 dUl@T (ShIHSIIWT)

‘ufeiE’ (hIHSTIT) TeM w1 Teh Tedd Hewqol
ThR §, et ST AfRl 1 wWed wE H,
ferdt frsor o syl i gereR XA qe AT i
Y5l 1 S T o fog fasga w9 9§ T S 21
FHSAET fafe w1 STEn geyem gl | 9w SH
el W9 9_1ef ol gUer i o fag fRar @ e
‘ST’ 9Isg ek I1% ‘AT (Chroma) ¥ & &,
fSreert a1ef ® ‘T1'| 39 deRle W Gaged Aifiehl o
Tasror =l feeR wreren (Stationary Phase) T Afermfya
o fean S ©1 feeR Wreren S st¥en o 81 Gehdl
21 THh uvErq feer wewen ¥ 9 SugE faetes,
foreTrent o THOT 31efen 9 i -4 venfea feman
ST €1 39 YRR A0 o 31eEd wHYl: ThH-gE 9
Yok B S €1 T kel Weeen i ‘st
JreEen’ (Mobile Phase) Hed %I

Jiqie fagial o STUR W auietEd i fafy=
ot H eniiepd femam e B0 39 W & B
(%) Sferemieor-euiaeEs (Adsorption Chromato-

graphy)
(@) faau-auiei@d (Partition Chromatography)

283

() rfronwur-guierE™ : 7 39 fagid W sraia
2 for forelt fafyre stfureiioer (Adsorbent) W fafia=
qifirer fot ool o erferenfid eid &) TremoE: tofam
e faferrt Sior srfursiioes: & &9 ¥ yge fre S €
oo graen (Sfeiver) W Tfasfiial green yarfed
T oF YA THAT oF 3Taad R e W STer-37er
T T *W ¢ Ffafad 1 ywR #1 Soieied-dea-ch
g, S favd-srfereioo fagia w anenfa 28—

(%) HIAH-I0AEH, SWT'CL TWI-g9e@d (Column
Chromatography)

(@) Ydell Wd duici@d (Thin Layer Chromato -
graphy)

AT TUAEA : TH Tk | hid i Teh el il
o stfersiioes (feer wreen) w1 @ 21 el & freet
R W Yot ot et © (Pt 8.11) 1 AifiTek ok fason
%l ST ToIeTerh 1 =[IdH | | STl FhicH o6
FH 9 | Srfrenfa #5134 € qeuvEd T SugH
feers (S g9 A1 ol 1 e g1 ?) F wied |
it fg © = A AR " T S ®1 fafa=
AifiTeni o AU ST T o SR W I SAMTH
I qul gedeRtT B S €1 eifues sAfereifaa Hifren
HAH F IR AUF AT G AT ® W T,
Stafer 311 Aifites wiem | fafu=1 gfEl @@ = e
S € (ferst 8.11)1

foams —
Alfient 1 fagon —>
(F+@+ ) i -

G+ T

aAfereiiven feer L

(‘rereeT) a
T T B
faT 8.11  &iam FiHehIw! gt fagor & sage)

& geFHIT H1 AR Reerfa
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Taett WA FUiei@e : Yaell Wd auierEd (fod R
FHIIET, ATAH.) T A= YRR w1 AL
TuietEd 1 THH Teh AR i gdell Wd T g
o STTEl T YUFHIOT BT T 59 qehAch | hid i
ST ST Hi T R i (fafae sia =n
TfET) 1 el (ST 0.2 mm HY) TR el &
St 1 29 CUdell T It e’ wed ¢ g
o foerae 1 Sie-u fog wie & s R 9 o
2 cm W A Bl W Hl 3E FT HAE dh
foetoeh ¥ W T &% WK § @el L 3d &1 g fom
8.12 ()| THemers SQ-S9 = W M wGdl T,
S99 T o st ff fHerers o WU-wY Wi
W M Tgd €, Wq AR Y Aol ok SMHR W
S TG I IH! T = Bt B1 39 RO A gk
g S g1 fafa= ifies o Wy stfueivor w6
H<T-TUTh (Retardation Factor), SWT'CL thIFf Sl
e fran S ® (8.12 @)1

ST i % A
T amum-Yen § faamrd swid @Sl (y)

—

ST
| srfermee

el N PP

™~ | faeme

foT 8.12 (%) o7 &R #iH2H%T 9 Haum &7
faepfad &l

faT 8.12 (@) fasfaq HiEewm

R IE I CRIE

B I e T e
FfeTE o @ S Ghar 1 W TEE T W
YT § Hfasra (Fluoresce) RIS AR
fargetl ol wie W TRETH YHTeT o = TR <@ o
Thdl 2| Th 31T doheilsh § SR W $o A o
fopeeer TRt ot T foget @ 3@ < Hehar 21 S
T o €| -l SugeR stfreRter o faera =
e R fFgmas ot fagen i <@ s 81 S
il % Fgs F e W Rt fer g
@ gl
Teraut SRS : feraror shiveniwT feer qen wifaefier
waEenetl % wem fasor & ste@el o Had faedd
faaor W enenfia 21 s auferad (Paper Chro-
matography) S9! TF 3T 81 360 T fafkme
YT 1 SHIHIIhT SIS o1 SEqHTel fma STl 21 39
TS o sl  Siei-319] TIfvrd Ted ©, S feer e
% % FW 2

FHAT®T HFTST HT Tk Y22l (Strip) F MR
W fagor w1 g o 39 SN H e =W B
(ot 8.13, I8 285)1 SR § D A% o SUTH
facoes teren faemen] &1 g0 s e 2, S
Tfergfiet Wrereen w1 1l Shidl €1 SRRt fshal o ROl
TR 1 92l W s S0 1 S ggd ¢ qen fag
W yarfed s & fafe= Aifieni w1 < wrewens o
foraeor f=9-f=1 B o SR o STerT-3Te SRl doh
A gd €1 39 YHR foskfad qedt &l ‘wmeum’
(Chromatogram) Wﬁ%lﬁ?ﬁwﬁ Wifd U9 i
v W ol fagett ot feafaat w6t =1 at wreeH
TehTYT o el TEHT AT ST ATThHb oF faera i
fogwer T4 3@ o 2l
8.9 ThISTeR ARl AT

ToTTeHeh fagersoT
el AR § T qo1 BTESISH U B B
Toh Afaler 38 SHeRdIST, ATSeie, YR, Talie
qA HIERE i Sufterd 8 g B
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/Z— FHE-ae

285

ferT 8.13 @17 i 5 =T sirpfaal @1 HiHehieT 9

8.9.1 WhIEA AAT BIEEISA ohl Ugo™

Theh foIT ik &1 IR (1) AFIES o WY TH
foman ST 21 Aifier o Suferd he qen BEgH
SHHLN: hTe SIESTieEse (S = oh T i ST T
2t ®) qe1 S (S TSl I Fethe i el Y
@ ®) ¥ uiEfad 8 S 2

C +2Cu0—>—-2Cu+CO,

2H + CuO—~—-»Cu+H,0
CO, +Ca(OH), — CaCO, +H,0

5H,0 + CuSO, - CuSO, (5H,0
ad e

8.9.2 3T d<dl ol Ug==

fodt il difter d Sufterd AEgeieM, Hew,
TN dUT BIEHERE #1 UgEE ‘era-uderor’
(Lassaigne's Test) §I ohl Sl 21 ik k1 wifeay
UIq o WY Hfed i W I e geddst €9 °
Mt ®9 H qRafdd 8 S @1 s frefatea
sAfafwand gt -

Na+C+N0OMA - NaCN

2Na +S 0 B - Na,S

Na + X 0% - NaX

(X = Cl, Br 3190 I)

C, N, S @1 X e Afies § Sufeerd ol 2l
ifedd q7eF 9§ W 3TaRi™ i STHd Sl oh &1
I W TfeTH RS GehEs au1 ease 3 o

¥l S 21 39 fromd o ‘wifeam wwerw fend
(Sodium Fusion Extract) Hed %I

(‘) FPEISH w1 THEroT

Hifeaq WM Tt &1 ARRA (1) Tehe o WY
SaEE faera # G o g eneligd
IE RIS %I PINEE =] (Prussian Blue) culica
T eSS i sufefy ffy=d s @1 wifeaw
UPFARE STEA (1) 9ohe o 91 Afafhan &tk
Tifean RHRAHEMEI®E (1) S 81 §ig Tow]fieh
3T oh W19 TRH i W FH 3T (1) A (1)
o stfadiepd 81 S 81 I¢ Hifean TeqEEiTerhie
(1) oF | SATTHAT Hieh A (I1]) TFAHRTEHE
(1) (HREIEEAEES) S @, fgent a1 9ieEA =1
Bl 21

6 CN™ + Fe** - [Fe (CN),]*

3[Fe(CN),]"" +4Fe®* O O- Fe,[Fe (CN),],
EINEEECG
(@) HEHRT T TeTuT
() wifead wmed frd o Hifew o W
AefiFd o e fiem w ARk o
qCHEES H1 I AT a4, A FHL
Sufeefa 1 gfie et 2
S* +Pb** - PbS
T
(i) HifeTm Sed Ry &1 Hifead AEgarEe &
11 g HH T ST T R S A T
1 sufeerfa = <rfar 2
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S*" +[Fe(CN),NO]’~ — [Fe(CN),NOS]"
ERE]

SHTeleh MR § TE2SH ae Fehl — Hl &l
o Jufterd @, q4 Fifead AEEEe S
S (1) Fothe o |1 A H T W&
1 Wifd ol T Seq=1 HLal 21 o HEAIEE
3Tl &1 STURed 8M oF HROT UREE & T
&l = 2l

Na +C+N+S - NaSCN

Fe® +3SCN~ - Fe(SCN),

T 1 Wifd o
Ifg Hifeam 1 Afere T 1 difgam e |
o S €, i WS 9ul SehEe S |
JEEERS Tqefed B Sl ®1 A P I
FET THET0 3 B

NaSCN +2Na — NaCN + Na,S

(T7) A T TR
Hifead deq frent &l efew o7 g sTwliepd
F 3T Toeer e faeman Sar 81 a9 ety
BREEE | facid vad gy FaRA &1 Sufefd
Fi, I TRglaEe | oTou-faoia et srasm
S 1 sufterfd ol qen AHifTEH BRGNS |
rferetd Wel STae S w1 Sutkfa = < €
X +Ag" — AgX
[X = CL Br 1 1]

Aifier § E2ST el Geht i SUTefd g
w1 fearfa # I9ga 90&v1 o o HifeaH dier fshd
%1 EfEH A o | SaTeAl Sl €, A WEAEE
e HewhTss fawfed 81 ST, 3=e 3 37 garsHl
o foeer TEde e | a1en S A B
() FIERRE T UHHeTor
AR (TifeTH TUFRIES) oF 91 TRE HH |
Aifirer o Suferd WIEHRY, wiehe | gRafdd g S
2| faeraa =1 Efeew o o @i e SHIfTEY
Hiferege THer™ o el 1 A¥an SF9ay oad ©, S
WA 1 Sarefa 1 Fied s 2

R IE I CRIE

Na,PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MoO, + 2HNO, —
I Aifetsee
(NH,),.PO,.12 MoO, + 21NH,NO, + 12H,0
I HiewHeee

8.10 WMETHeh fagerwur

Tl WEA W A fagaivol ogd weeyu €,
Fiifeh TGk N AT HrafTeh Afeh § dedl o
S faer b1 fufior #d €1 31 The-1 H Ted
& 9 g € o el o gormE fae @ Aifitent o
A 5 TS SO H1 UM 1 S L

Hefer AMTr d St fafa= awl o
- o1 freir frefafaa fagrd ® srefa
fafer gr fepan T 24

8.10.1 hIET AAT EISSIT

FHEA qAT BRGNS — Al a<dl 1 STehed Tk &l
AN gRI TR STt €1 ShTeifieh AifiTeh i T WS b
HIR (II) AFIEES qA oA o 3Tfered | Sre
T e SR BESSH HAY: i SEAFIES qel
Sl | Serdied 8 W €

CH, + (x+y/4)0, > x CO, + (y/2) H,0

I S T WA T4 R ok faq o w
freiet koo FeiRieegad U et § 9 garfed fran
ST €138 it ¥ St S U el § @ig diefiem
eiifed Bt © (Tt 8.14, g8 287)| whfeqam
FANES a1 T BEgieEs faeial o geamm
" gfg T HUeT: ol 9o HIeA SEAFIES Hi AHT
0 B S 1 379 hia qef 1SS IS i Giasiadl i
TUAT T ST A B

I e AR 1 FEEE om TH 3R
FAT ST AT HTeA SESNaES o SoqqH A
m, ?T?JTrnzl'l'l'q%I

12xm., x100
T T Yfawd = ——————
44 xm
2xm, x100
BIEGISH 1 Y = ——————

18 xm
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wifeT ferdt o ot

287

TEA-AeAl \

IATZITT 8.20
0.246 g FTefTeh ATk & o T8 o Herea®yq
0.198 g e TSRS T2 0.1014 g S
T B4 g1 A § wEA qul eSS 6l
Jfqeradrsti st TUET SHifw)
&
: . _12x0.198 x100
b T 4% 0.246
=21.95%
- _2x0.1014 x100
RIS T 8% 0.246
= 4.58%

8.10.2 TSI

TESISH o STeheld i < fafed g—

() <gA fafy (Duma Method) a2

() eheerd faf¥ (Kjeldahl's Method)

(i) =g fafyr ; AEdiergea ST AfTE i HTeH

TR oh ATAeRYl § IR SAFIES o d1 A

T T AEZISH Tkt Bl 81 Rl q2T BISgier sl

HTa SIESAAES e o H qafad & Sd 2|
CHN, + [2x +y/2]CuO -

xCO, +y/2H,0+z /2N, +(2x +y/2)Cu
e /Al H 9 AISLISH AFAES! i TRH HIW
R W YaIfEd FX AEeH | Tuefad &) & S 2
TH YRR W T fagon o6l eseieEe defem
o o faeed | THd #foan S €1 e
STEeRIES W BTegiES gRI ST &l Sl

i)
KOH st
For 8.14  F7a(T AT BTESIS T SHT YT 3 SFHIHIT & Hora®y ] ST el HieT Sresiiaase U Tet 4 ford T8
FHIT: [5tcT hioaaq FaRIFS R GRTH BEeiaze foeaT 4 savifya g s €

fsia cacl,

2l ?IS'@GFT afenfera el (Graduated Tube) o FIU
i ® THA B S 7 (9 8.15, TS 288) 1

Wﬁmﬁﬂn‘?ﬁﬁ'@aﬂw=mg
Teh AIgISH T AT = V,mL
el 1 AT =T, K
THeh a9 qA @ (STP) W AEeH 1 3TAA
_ BV, x273
760 x T,
(9T TSGR WF V mL )
P, QM V, SERT: ESIo o I@ A2 ST ¢
P, T, fIEm TE2em T #1 T 8, aHee T
¥ f9=7 31 P, 1 9 39 T R0 9T feRan S 2
P = SASHE Se-SeAld e
STP W 22400 mL N, %1 5790H 28g €

28 xV
22400 7

28 x V x100
g T HieRmaar == ———————
® 22400 x m

3d: STP W V mL N, %l 9 =

SIMEXUT 8.21

eSS SHUHIA i <gA fafe # 0.3 g FEf

300K dT9 91 715 mm @ W 50 mL
eSS 3 ¢ AR | eSS o iaerd i
AT HifeY, (300 K @M W Seltd a9d = 15
mm) |

&1

300 K M9 1 715 mm T Teha A5eie i
3T = 50 mL

S&dfereh €@ = 715 - 15 = 700 mm
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RLECILICA

foT 8.15 <@ fafy) #retaes i & CO, i9 #1 sftafq F Cu(ll) sTeEe & TTe RE B R Ao 19 3=
gidt &1 791 o fagr i T sEeieES faerT § @ yared fHar 5w 8, 58t CO,, STwifyd 8 st € ao

T5SIS T SEaH F19 T Sl &

_273x700 x50

STP FTRES 1 300 x 760

=41.9 mL
22400 mL TSN 1 STP W ¥R =28 g
31d: 41.9 mL 1 AESH &1 STP W FFAN
_28x41.9
22400
BIECS R ICIRN G
_28x41.9%x100
22400 x 0.3

(i) chester fafa : 3o fafy & TEesHgT ifw
F T GoERE A o WY A A S ?)
ey AT i e, S Tethe H ufafid
21 St 21 79 Wi ST e 1 Hifee eEgeEe
& ST & WY TH I W ST qe B e,
S8 9 TerRe oTd faoam & W sTed W
aFeriier s foren ST 1 deawed ST Tefish
3T 1 &R oF A% faerad g ST & foamn
ST B1 ST T SR WO SR AT o w1 I
T ok e SR o ST oF A ifyeha oTve i
AT 9 B 2

=17.46%

Frefie AT + H,S0, —> (NH,),SO,

2Ma0% , Na,SO, + 2NH, + 2H,0

2NH, +H,SO, - (NH,),SO,

AT foh ehrefeh Aifieh 1 S| =m g

M HieRdETe H,SO, 1 fer@n T s = V mL

AR H,S0, & ST o T

M HIERdl 3 NaOH @1 3T = V, mL

M HIeRdl T V,mL NaOH = M HeRdl &l V,/2mL
H,SO,

M HIERdl &1 (V - V,/2)mL H,SO, = M Hedl &
2(V -V,/V,) NH, faeaq

1M NH, o™ % 1000 mL ¥ 39f¥erd NH, = 17
g T 14g e

IM NH, fae/@ 1 &1 2(V -V, /2) mL =
14xMx2 (V-V,/2)

1000 g eSS
14xMx2 (V-V,/2) 100
= X
SRR 1000 m

_14xMx2(V-V,/2)
m
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+ HE HySO, ]
+ CuSOy, T

Al A s

gr=ma (Sheeld Farssh | T )

fere 8.16

289

Freeta 39 .

STl
Tufad & & IREAE]
3UU chesld Falleeh —>

I 3iqas + NaOH

hosicl fafy-rgelerTgear Jife &1 G5 GergRe 75T o Q1Y /A #3 T $TEI799 ot 7T &, 5 NaOH

GRT 3714t Y T AT Yok HXal §1 §H HHAF 3T o I IFdT W ST oA S gl

TESeIH e o UsH WE SR ae o
Sufeerd e (SeEnd—fufiEq) o shesra fafy
o Tl eIt sifer g uRfeerfaat o 3 Siftren Ao
i I o § qiafdd T8l %Y Gehd 2|

ISTEIT 8.22

LS 3Meher i eheeld fafd § 0.5 g Ak
H e MM 10 mL 1 M H,SO, 3l 3aEH
T B AT | ST i iavraan s i
&

1M 10 mL H,SO, = 1M 20 mL NH,
1000 mL 1M oI | 3ufkerd rgeee

= 14g
37d: 20 mL 1M STHIFN § Iafeerd AgeisH
14 x 20 ;
1000 =
31d: eSS 1 HfaRrar
_14x20x100 _ . o
1000 x 0.5

8.10.3 dee
witar® fafer : st =ifier &1 ffvea aon =i
e Tefl (FHSR Hig H1 Toll) § ot fHeer
reee w1 IufEerfd H WyA Tefcwh o7 o Wl 93!
o T femen S @ (Fost 8.17, 953 290) | 4ifies |
Iufkerd reA qen gregred 34 uRfefae o wasn:
HET TSRS O S § SARAEd 8 9w,
Safeh Tette 9id faeer Tase (AgX) ¥ ufRafad &
Sl 21 STET i S @M o o8 dtel o
ST 21
Wﬁ?ﬁﬁ'@aﬂw=mg
Grid AgX ol SFHIT = m, g
1 T AgX § 1 Hiel X 1 9B Suesd @
m, g AgX | TISH H1 FHAN
X =l AU SHHA X my g
AgX 1 Uk T

BeAISH 1 gl
X 1 THIUEh ST xm, x 100

AgX 1 AUk THHE X m
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Hewes i ——>

v
&
w
2 B
HYH HNO, \L
AgNO,
- ¥
FEEE e
&

ferT 8.17 #ﬁa@ﬁﬁr—?@?ﬁﬂaﬁaﬂaﬁ;%aﬁw
T2 HT IUFfT H GYF ARleH 57T & G
R far ST
33807 8.23
BCSH o STehel Wi e fafy § 0.15 g
et A 0.12 g AgBr a1 g1 Ak |
S 1 gfaea @ Sl

&'

AgBr 1 3fUeeh ST = 108 + 80
=188 g mol '

188 g AgBr ¥ 3ufterd dHfiH =80 g

80x0.12
188

0.12 g AgBr ® 3IUfeerd A =

80x0.12x100
188x0.15

SHE 1 Jfaerd = =42.55%

8.10.4 HeWwY

it el o el difer #1 Ta A0 H qYH
efeeh o7 Aoran Hifedad RIFAREE o T TRA LA
W Hew]h ol | Hehl ATt el sl §, 5
IRTH FeEe & Sefg foerem &1 enfue feet
T ATH Hethe o B9 | {Faltd w od 2| feey

R IE I CRIE

F1 B, U9 R G@H & e didt o 21 9w
Hehe o SAHM | Hewl i Gfaeiadl i i S
TRt 2l

o foh ford e shrefer 3ifies &1 o9 H =m g
Hd: A" Hehe 1 FFHM =m, g

1 Hid BaSO, = 233 g BaSO, = 32 g HeHl
32xmg

BaSO, m g T HeHT Hi A = 533

32 xm, x100

AR H AW =3

3QTEXUT 8.24

TeHl e W 0.157 g Hrefdeh ANk 9
0.4813 g SfT™ Tethe 9w gaml Afiw o
T o1 e = 2?2

'

BaSO, 1 31fUeeh §e8AM = 137 + 32 + 64
=233g

233g BaSO, H 3Uferd e = 32¢g
0.4813g BaSO, # 3ufted Hewhy

_32x0.4813
233 Y
TeRt &1 9faed = 32x0.4813x100
233x0.157
= 42.10%
8.10.5 WhIERIH

FTefeh ATk HT Tk Ad A1 F QYA R o1
o 1Y TRH h{ W IH IUMEAT HICHRY, HIEhIRE
el o efierdehd Bl Sl g1 39 sreifaan qden
ST Hifcrsee TRt ST wieheHiicsee,
(NH,),PO,-12Mo0, % &9 H g1 et %1 o T,
A WIERIE o H AEfa fago faemst
MgNH,PO, & &9 ¥ saafud forar o1 @sar 2,
Sk SIeF o Mg,P,0, 9= gl 2l

AT T i Fife %1 $9mE = m g 3R
A FREETRE < m g

(NH,), PO,-12 MoO, 1 HieR 5o =1877 g 2|

o _31xm, x100
JE 1877 xm

Reprint 2025-26



FETF WA : FO TURYD fagia qon dhieh
Il HIERRH H Mg, PO, & &9 H e
5 62 xm, x100
BRI T fRE = %
Wﬁﬂl’?ﬁ, el 222 wm
SEl Mg,P,0,, 1 Hiel §9[H 222 u, fed Mg
FHTefTeh T H FFHA m, I Y Mg,P,0,
FMM m, U1 Mg,P,0, tfre ¥ sufeerq <
BIERIE THTST 6T a9 62 2l

8.10.6 3T

FTeifeh AT o Siadis 1 Ffaeraar i T el
Jfaeradr (100) § § 3= q<all bl Ffawradieti o anT
Wi TR 1 ST S| SATRISH 1 ToAd 3Aeher
frefafeaa fafa @ off fran <1 gowar 2—

SHTeieh MR i b THi¥=a o AEese 19
o Yerg H TRH ek STTEfed i Sl 21 SAferdisH
Gfed Seo=1 g o1 &1 W-aw hieh (Coke) W
YaTfed e W G SAasH hed AFeAeEs o
Rafdd e S ¥ deavE THE fagor | s
HAESH USAHFES (1,0,) H Fafed L T Hra
ARl Hie- SEaiaEe § sfadisd g Sl 8
3R A ot 3= B 2

Aqfes T, 0, + 3T T IR

2C+0, — 8% ,9C0 x5 (%)

1O, +5CO -1, +5CO,1x2 (@)
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IR0 () T (@) i T 5 T 2 ° IO
FHLeh FHIHT (F) H 3@ CO i AET FHIHI
(@) ® WY CO i | o a¥eR T W 8H I &
foh it @ Faepelt tferfis & 9os At § I A
CO, U=l il 31d: 88g T SEaHamES AfF o
et 32g SAfedS & W BRM
AT T et A 1 59|E = m g
I HTa SIFARES 1 FTHH = m, g

B2XMy o siferlie @

Somy g e SEIAFES -

T BRI
- 32xm, x100
o, After o sifedis w1 gfaed =88—;m

S oh UfaeTd 1 STehel SIS i |
Y oft foRe ST Heha B

AR Heeh AlMes o awell 1 Aeher
TETfTd qeheich ohi WRTAdl § T 1 FaH (HEHh)
AqET A w21 ARl | Sufkerd e, gEge
qoIl AEee a1 e CHN awd faverses
(CHN Elemental Analyzer) ¥ &3 €| 39 S0 &
T1ef FT AIZH! AT (1 — 3 mg) i STETIRAT Bl
2 do1 $® 9 ¥ 3 qwdl 1 9ed WhiA W e
STt 21 3 Tt o famga faeawo 30 g & ®R
Y I 2B

9T

TEHAISTh TEUH o HRU 5 Hisleh AN i G ao ramefioar-gee gerd fagidl ® 30 e
o g fomr foran| wefer Aifien! § TGSl el w1 Ui o1 et HehTuT &l STaLRuT § T
foparl ST Wehel ®, FSTHeh STTUR I 1 HehUl-37a€q] sp’, sp’ AU sp & Wehell €1 & HHN: W, Wl
qe ToTe | SURrd Bl ¥ 39 TR o SMUR W W i TR, T 1 GHde de TE

1 TG SHTd Hl T a1 S Hehal 21 SH1a o1 sp’ HeTeh BZEISH o 1s hefeh o WY Ao Hich
FHTEA-BESSH (C — H) Ther (Fqmar ) aeie o 21 36t a2 &1 hiei o sp’ hafeh e SAfqeafid gieht
SHTe-ehTa ¢ AT T T &1 &1 FHehead] Sl oh ST p-hHefeh T¥e Ao gR Ui (n) SAa
T T 1 RIS AR T HE G- G YA Feha S {1 wreifeR Aifen w6 Hfedia g7 A

T “S9T’ gN <A € 2

TR ATRT Rl SHT G A fehaTcaeh THel o YR W SHiihd foman S Teha 21 fonareten
Hug T fafere qich 9 ofid T WA o1 weErvEt w1 qug @, S ARl o ifaes v aemEti i
1 Fftor S2dr 21 s AfTRT 1 AHHT [UPAC SR ST 7T 18T o MR W fma1 ST 21 [UPAC
AHHO W A SR G o W9 oF Hedad 9 UgH orel sl e o § gerEa et 8
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TRETaen 310] Sl WCa1, GeGalSIs STEY o foger, SRAVRN SIHehtih, Seiael [oeea JE
e Srffenan 1 uRfEefaal W heiTen srfafmanst i ety snenia erdt 81 g wreiten stfufmanet o
ey -ferer qen trey- i g § | HeEersi s 1 foger faamisT qen Wi aieh 9 81 Hehdl 2|
et fase @ SRTeieTam 1] SRIeRUTES W il €, STafsh quie faser ¥ Yo qeteh Sca-1 &
| fervmiy-foer o wer @ Gu= et SfafEaet § e SreTe AT a9l Seld 8o HH
IS TAGE TG SATTRRE T od 1 UXFUTeh, SIS, THGRIRT q2 SIFTEITHT THTe Hisi-Hiei
afere 31 qRaTY] Feerferdi ® Yeur Sci i W e 8 Uehd §, T shiee i) stere o1 ensi
W T Stere S= TS S Al WM S S @1 heieh SIfafwaie o qe YR € — wiieemos
arfaferan, Wehe 1fuferan, faeus qen qAfaame arfafsran)

ferell RTeifeR FfiTeh T T 10 HA o AU SHRT Mo IR [UIcHsh qe Sreesh forgetson fehan
ST B 1 S st fafyre fafemt, S sedura, smee iR et fepd difiest o s =1 et difaes
ol H R W eMenfa &) AT oh GerrRIo qe Sie o foIU SRS Tk STcfish SUANT deheieh
21 39 ) ol | onfiepd e ST Hehdl ©: STURITUT HINEHI®! de faawor Sidehie]| STfemivor s
aAfergioss W g o eredl o =t erfereioor R anenfia 21 foraor it & feer greaen iR s
W o HeF g o steedl b1 FRER faawor g €1 Aifh 1 gg e § 9 i o geei SeH
Sufterd axell o U o fory SHent ToiTensh favaivor fehan Sar €1 TgeisH, Toht, gelisH a9 Hieh Ry
Y THYUT Z SIS S S| e A1 TSN h1 TEHH S hU: hia SESATFAES a1 Sl H Ut
e 1 ST 1 SIS 1 Aol SFH1 iR theeldl fafeml grr qen dadiom i ohiterg fafy gra fikan
ST 31 HehY A HIChIY hl HA: HoHReh qo1 HIehiReh 70l § Afedigha hich Tehford fehan il
1 SffRdISE 1 gfeIadr et gfawd § 9 o qeell &1 aeradretl o IR i MR 9 w1 S 2l

A

81  Trefafed il o Yeieh e i Tehiol e SarEi—

CH, = C = 0, CH,CH = CH,, (CH,),CO, CH, = CH CN, C H,
82  frafafed o1ujsti ¥ o a0 1 STEY IeiET—

CH, CH,,, CH,CL, CH,= C = CH,, CH, NO,, HCONHCH,
83  frafafad difienl & srey-ta-g fafa—

TEHITITIet Teshleld, 2, 3— AU oxd, TRH-4-37H
84  fomfafaa =Aifiesi o IUPAC ™ fafan—

¢’ N@ = \)\/CN
n )\/\‘/\ ) /><\/\
Cl Br

(®) /\)I\ (&)  CL,CHCH,0H
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8.5

8.6

8.7

8.8

8.9

8.10
8.11

8.12
8.13

forfafad Al § | %A @ 7 [UPAC USfd o STaR Te 2

(F) 2, 2-TEUWYEI=A 37qaT 2-TEHIAI=A

(@) 2,4, 7-TEHAARA 1Uan 2, 5, 7- AR

(M) 2-FAR-4-AfIeTd= Ta 4-FARI-2-Hfereru==

(9) 42-3-3M-1-37cd el -4 -3T(e1- 1 -3

frefafed <1 wemda Sfoel § o yde o YoM 9 ISl o 9e-ge fafae—-
(%) H-COOH (@) CH,COCH, () H-CH=CH,
frefafea & guf@ @i erey Yar-ga fafau qen s 4z ¢ fpars o9e e, af s
qEAI—

(F) 2,2, 4 - IEAHE=A

(@) 2-TESE-1, 2, 3-HUAEhTaI TR 3T

() BRAEEA

freAferfaa iRl o frarcs a9 Tew—

CHO NHy
(=) (=)
OMe
OH

0~ OCH,CHyN(CoHg),

(m

CH=CHN02

frefafaa o 9w aifers Tl € 9o =412

O,NCH,CH, 0" 3R CH, CH,O-

- A oTsifd B W Ufeshel THE SoaEETl i e SR YRR i i €7 THEET)
frefafea et &t SR -awEm fafa qen seeetEl 1 e 48 € +1 g o
vz

(%) CH,OH (@) CH.NO,
(1) CH,CH = CHCHO (%) C.H,- CHO
(¥) CH,-CH; (¥) CH,CH=CHCH,

TARITER] qe TAHEE] 1 227 ISRUETEd TR

frefefed e § A ol o fow sl & AIhREEl qe0 TR o
affipa HTfSTT—

(%) CH,COOH+HO - CH,COO™ +H,0

(@) CH,COCH, +~CN - (CH,),C(CN) (OH)

(" c,H, +CH, CO - C,H.,COCH,
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8.14

8.15

8.16

8.17

8.18

8.19
8.20
8.21
8.22

8.23

R IE I CRIE

freafafaa sfafsanstt 1 arfigra Hife—

(%) CH,CH,Br+HS - CH,CH,SH +Br~

(@) (CH,),C =CH, +HCl - (CH,),CIC - CH,

(71)  CH,CH,Br + HO™ —» CH, = CH, + H,O + Br~

(%) (CH,),C - CH,OH + HBr — (CH,),CBr CH, CH, +H,O

frefafga gl & osE-uwEAel o 9ed S HeY 7 9 d G GOeesh A1
ST qHrerga STere SR ST &7

“‘”J)v Ai
D

H D D
\C C/ \ C/
— Cc=
H D H
*OH OH
M H .
H— C —OH H—CT—OH

Frefafed emEy fagemi o fau soee-fagame i g8 IR g1 WSy qe Yo foged
I FEIST STerEn fawmier | afiehd ehifore) e g i Sfoha Tesrend! Scal § gea—Tareh,
FIEARA qAT HTAF NI T T—

(%) CH,O - OCH, — CH,0 + OCH,

(@ >=0 + OH—> >=0 + H,0

(,T)/‘\—>/k+8r‘

B

. E
NSk e

Tttt ehreiferafersh Tl o1 STRAdl o1 HEl S i | Toisri--Torea aford il
22 WU q1 SeieREl THTE i S HifSu—

(%) Cl,CCOOH > Cl,CHCOOH > CICH,COOH

(@) CH,CH,COOH > (CH,),CHCOOH > (CH,),C.COOH

% T Tk I3 <0 gU FEfArEd Johai o fagrdl o1 gfere faeror $ifs—

(%) foeem (@) eEEA () e

Q< Aifirent, foreht ferormand foretrs s, # fa=1 €, 1 goreh @ i1 fafy =it samen sifs)
e, T S/ W SIEeE a1 9 e § s Sfa 22 feee st
A-THeToT 1 THEE-Tagia qHEE)

forell ehTeifTen AifiTeh o SIS o 3Meher i (i) A1 Tafer qen (i) cheetal fafy o fagia
FHT TI-T@N TR HIST

ot Aifiter o 2eliS, FEHL qU1 BITHRH o Aehel o (Hgid w1 foasr ity
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8.24
8.25

8.26

8.27
8.28

8.29

8.30

8.31

8.32

8.33

8.34

835

8.36

8.37

8.38

8.39

8.40

TR HIESIET o fagid S gHemEy)

“wifemm ger frerd’ § Sefteid & e o fog faesr g foam 9 qd Tfe e
i e St 22

LIS, FeH qU1 BITHRH o TUEI0N o foq Hifeaw oF WY shiafer AT i FeH
i fepan S 22

ShicHeH Tethe A QX o THSI01 o STeTel ohi Jeich s oh ToTT Uesh SUe deheileh Sz
qY-3THad & W TH FEHH g9 T FoHlE ° =1 a9 R ardigd F= &
ST &2

1 CCl, TaeeR Mgz o T¥ TH FH W AgCl F1 Taq 8T M7 ST 3T I HRT
Hfed THeEy)

foelt ShrafTeh Mt o Hra 1 SR Hd THI S he SESATFALES Hi ST
F o Ty qrefiem eEgiEs faead &1 swEm i T S 22

ToH oF e UHIee B Tef0l | ' Hifeam der frewd’ &l THifew o7 g1 ST fohan
S €, 7 o gewien s grI i?

Tk e A § 69% e, 4.8% eESSH a9 fiedis g1 g9 3k o 0.20
g o U T8 o Hoa®d 39 e SRAIFIIEE A1 ST i HIHISA 1 T hitsr)
0.50 g e HifiTeh ol Sheela fafd o SFTER STRNG i T W SFHI=1 61 0.5
M H,SO, % 50 mL | 3feRiiftd feran = srafire et o IS0 o few 0.5 M
NaOH & 50 mL ! STaeaedal g5l Afieh § ATgeieH Haerdar i MM shife)
T 3k | 0.3780 g e Fikl AifiTeh ¥ 0.5740 g foeer Feivees 9 gam
Fifiteh & AR 1 Ffaeen w1 ToE Hif)

e i g1 Gewt & oMk § 0.468 g Fehga Fea A ¥ 0.668 g 9fam
Tothe YT gl U T e A § ek w1 wieradr i T it

CH, = CH-CH, - CH, - C = CH, & 9ifiTd § C, - C, 2Tae 7 Hefiq sherehi
o 71 9 i g 272

(®) sp-sp? (@) sp-sp®> () sp>-sp® (H) sp®-sp®

forelt hreifer AifTer o ofu-Tderr R MeeioM i = § g s 9 frefafed § 9
foheh R0 9 e 272

(%) Na,[Fe(CN)] (@) Fe,[Fe(CN) ],

(1) Fe,[Fe(CN)] (®) Fe,[Fe(CN),],

frefafea weeEAl § O S8 o ge sifus o 22

() (CH,),CTH, (@) (CH,),C

() CH,CH,CH, () CH,CHCH,CH,

SHTafTeh ARl o JERATOT AR SN 1 FaTad q SMETehad qehrilh hiA- 872
(®) Trped (@) eeH (1) St (¥1) FITSHE

CH,CH,I + KOH (aq) -~ CH,CH,OH + KI 31f4fshan &t == KT 1T YR H arfigpd
HifoT—

(F) TR gfaeemd (@) el gfaeeme

(m  foem (&) HeheH
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