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fau ferel Tge w1 W foEd & uvE doRE %1 AW femEn S
g1 AWE] w1 JUPAC Ugfa o ufeeha BARES &1 ATHHIOT
AT EEgehleA o ®q § fHA Wl €1 Th eollSH ol s o
A=l % GHRE SR JUPAC 919 T € Bld B SEedsH o= ok
fau @ gomell W o-, m-, 91 p- YAeRd 1 SN I B ik
S|l S He-11 o Theh-8 W WM ¥eh &1 JUPAC Ugfd ® 3Heh fog
1,2; 1,3 941 1,4 Sl 1 ST A e
H,C-CH-CH, CH,
&1 H,C-CH-CH,Cl
SRR FARES TEHEfee FANEE
2~ AR 1~ FARI-2 ~Hf TS
Br Br

©\Br Br /©\Br

m-STgsiH EESIE] sym—‘g‘\'ﬁaﬁtﬁaﬁﬁ?
1, 3-STEsHe=iT 1 3 5-ZTEaimreii
g
H,C—C—CHCl
| Br
CH,
-~ 2, 2-<rgafeerreT 2-SITHTGTS

TAA TolleH TROWEH SEedlechdl &l Ufewfaey a1 Ufeshedd

e

H,C—CH~-CH,

TILREE Hed ¢ AR GHM el WHIVEE el Afs | gl deeH

WA ST o Teh § e THN] W SYET @ al 39 A SEedss

Selteond qel 2T 165

Reprint 2025-26



166, T fomm

T Sl SEeese ®ed €1 A Bells WA J@ell o & Fehead] whraq
e W SUed @ @ SR fafeel delgs wel S @1 W
THFOIE § SH-CRedaRe & Ufehided saRe a0 [Gg—SEedEs
F Ufewcd SEeaEe & ®9 ¥ AMHd & @l JUPAC 9€fd ¥ ==
SEedllloshd o ®9 H AMHd H%d 2l

H.C—CHCL, HZ(ID—CHZ
Cl (I:l
G AH— fufadE s ot SEFIES
(ST-TRTEe) (for-<Teeemee)
IUPAC M-~ |, |-SEFariusH 1, 2-STEFARITSA

T Y@ Toll AlfTehi o IR RO 6.1 H Ry MW R
ARUTt 61— FB TeMgSl o @ ud [UPAC =™

CH,CH,CH(CD)CH,  sec&fed FANEE 2-FARA

(CH,)CCH,Br neodf=d =S 1-SIMI-2, 2- SR Wod
(CH,),CBr tert-Afca MRS 2-SHI-2 - A o
CH,=CHCI TR FANES FARTLAA
CH,=CHCH,Br faa dmEs 3-SHYTSH
Cl
@ on o-FAR T 1-FAR-2 - A =i
p il

2_

CH,C1
@ EIESGRCIRESS FARG A AL

CH,CI, Aferefi TR STEAHEA
CHCI, FARBH TEFARHEA
CHBr, ST EEEIGILRR
ccl, HTe AN TEARMEA
CH,CH,CH,F n-JIfed FsTNEe 1 - TRTRIITIA
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S@E01 6.1 C.H Br 3UEA ol 38 WiEHAlcdsh dHEEEdl i GEHT  a9Ry)

SRE0T 6.2

&a

qgAteET 92

57711

IUPA C ugfa & sar ot gaaafaal & 9m e qen 3= wefies,
fgdae Td g SEel o ®9 W aifiehd  ehiferul

CH,CH,CH,CH,CH, Br 1-STHG=A (1°)
CH,CH,CH,CH(Br)CH, 2-FHH=A (2°)
CH,CH,CH,(Br)CH,CH, 3-EY=A (2°)
(CH,),CHCH,CH,Br 1-SiH1-3-Hfererse
(CH,),CHCH(Br)CH, 2-SHI-3 - AT
(CH,),CBrCH,CH, 2-siH-2 AT (3°)
CH,CH,CH(CH,)CH,Br 1-SHI-2—HfFTegeT (1°)
(CH,),CCH,Br 1-3H1-2 2-STgHfoeded (1°)
frefafad & [UPAC ™ fafa—
HsC H H o CHj; H3C_ CHj
- —H () i (1 >_§LH
(@ H Br H Br H Br
HsC H3C HsC
H;C CHg HsC H H CH
(iv) — H ) —( H (Vi) >__<;2f
H Br H Br H Br
H H H
(i) 4-SHg=-2-84 (i) 3-sH-2-HforeeE-1-39
(iii) 4-SA-3-HfeTI=-2-34 (iv) 1-siH-2-Hfeee-2-39
(V) 1-SM=gE-2-8 (vi) 3-SmH-2-AfYA

6.1 Frfafaq dife #1 GeAe fafan—
(i) 2-FARI-3-Hierd=A (iv) 1, 4-SESME-2-31
(i) 1-FAN-4-TeEEaes  (v) 1-SiH-4- fFdlae-fca-2-Afaaea—ia
(iii) 4-FATF-AfcA-3- TSR EA

6.3 C-X @&
aﬁn@@

TS WA, HEH WA H qerl § A fOReRUTHS gl € o:
Ufeehel BEE o1 shisF eolio e gfad & Sl €1 SO shise U
WA YEY qel BelloM WHY] WSROIl o1 Wl B
\5+ §-
—/C—X
aed GRoft | o H SW ¥ e #l 3R WM W eells W]
SRR Sgdl Sl €, 31d: Gfsiiiy WA Fad B 6K H1 qel ST

Solieond aol Bt 167
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AN Gl 9 SHR K1 Bl T URUMHA: HleH-SaAleH A€ HI oAag
C—F ¥ C—I d% =gdl Sl 21 9roft 6.2 o &2 fafere smey o,
e Tl qen gy eml fxw ww R

AR 6.2— HTET-2oT (C—X ) TS Talg, AT Tt aen fgga et

CH.-

[°8)

CH.-Cl
CH.-Br
CH -1

w W w

139 452 1.847
178 351 1.860
193 293 1.830
214 234 1.636

6.4 Qfeea sasst
feroaet &t fafdeit

641 UchElel &

168, e famm

tfeshel Boiee, Ucehlald W WAl Wb § a1C S §ehd & S SfEM
Y g w1 ST Gehdl &1 HiE eolSH STdl, BIEHRY TolEs AUl L
FANEE oF WY RN ¥ Uchlelal H1 TR HHE oaH §W
yiaeenfaa & STl B 3 W oMt FoiNEe ol Wefhedr < S @
Hif T0 sfafwan & fewra tameel o Wy & T SO, T HCI ot
21 Al T SarE o § e W et 19 ® ord: sifafean o
s Ufeda soEe UMW el 81 Wl e U fodee UedRtd & HCl 9§
AffeRar § ZnCl, IARE i STEwaHA Bl 81 Fiiash UehEia &1 stfafman
FW & a9 W el W HCl & W9 fBem W "= 8 S g1 ek
SmEe o foxed o f7W @ HBr (48%) o H¥ AR Saiel Sl 2
95 TWfwE SHelhRHier ol o Ucshigld @l @ifeqq o1een defiem
AEIEES o WU TWH Hh R-I ®1 =81 ofed Wd &1 ST Ghdl 2l
Selierdl § Ufeshel Bolge &1 fafsmameiierdr 1 %9 3° > 2° > 1° &l
2| BEHRY ILSHES AU LHACSES i FH: o] HEHRY i H:
FEEA dun AEEH oh W SifafRa g e At sifafean fasor |
& S TR S @

ZnCl,
R.OH + HCl —— 5 R-Cl + H,0

R-OH + NaBr + H,S0,—> R-Br + NaHSO, + H,0
3R-OH + PX, ——> 3R-X+ H,PO, X =Cl, Br)

R-OH + PCl, ——> R-Cl + POCl, + HCI

o P/X,
_ — 3 RX
R-OH X,—Br, 1.

R-OH + SOCl, ——> R-Cl + SO, + HCI
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tfeshd FANES *1 fomd Uoshleldd § Yoh BRSO dikiEs T i
Yolfed hich YAl 95 Seid ealled Tl oh WY Ucshigld o [HHU
%I TWH Hh THA S Gehdl 21 TR Toss o fow=d o fou swe
fafal Suge & €; ifn WiMia W hreq-ofiee ey ey
fgemmei®er & 0T 9 o HRU AT Tkl A& W A% Aoied BT § ST:
W THA @Y H qorl § digd wied g @l

6.4.2 gESREA ¥ (i) YRl § o Yotk ecilea GRT
Ueohdl o [ Hooh FARAA A SHAA W OgHEFet "E qen
vfeRditehdl &1 wfed fasor wa e €, 9 ywe ARl o
gefeh A hicd gial €1 uRommd: fedt ot ww Aife w1 dfed ww
gt Bl (THF-9, HE-11)

CHyCH,CH,CHy /Y "™, CH,CH,CH,CH,Cl + CHaCH,CHCICH,

(ii) Uoehrl &
(%) TEGHA TCMES o WHalSH a1 AR GRI— BEgSH  FARIES,
TESNH AMISES Al TR A™ERE ¥ AR &t W Uesh A O
tfeshel Tese § ufiafdd & S 2l

\C=C/ + HX —— > \C—C/

"N dih

H X

W q YHER F SR A T WG THHHE o FHEER T SR
Y@ e €l (THh-9, hEn-11)

CH,CH = CH,+ H- —> CH,CH,CH,I + CH,CHICH,
el e
(@) TEleM & GANE §RI— CCl, § Teil o o Uehid o <em
Y S H1 o T faqa @ S 21 9 fREr oty | fgerey 1 wewH
F H Tk gl yETenen fafa {1 59 HaeH o gRumHEEy g
eEemEe (Vie-dibromide) 1 H¥iUw gl © W OEE g1 R
(ThF-9, Hel-11)

H H ccl
‘c=¢ + Br ——— BrCH,-CH,Br
H W whf-TEsimTEe
6.43 Toom fafma  tfera smiesel # foed o tfeka FNES/smESl B TEReH
BT H Nal & @ sifafan 9@ @ 81 39 stfafrn & frcreeers sifufran

FEd ol
R-X + Nal———>R-1 + NaX

X=Cl, Br

Seleond aol Bt 169
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TH YHR WK NaCl @e1 NaBr 3 UdeH o ofefud & s @
A TE A-Idfw o FrEwgER ew sifufeer w1 g owmr <@ @
Hifeersh FIeANEE 9 AgF, Hg F,, CoF, 19/l SbF, ®i 3ufeafq #
fehd FANCS/AMES hI TRA Hich U &, Uehal TIANES] ok
YU HT HaH Wk #1 3@ efufkEr & w@mew sifufEa #ed T
H,C-Br+AgF H,C-F + AgBr

S&E0r 6.3  (CH,),CHCH,CH, & W& Ho® IR ¥ o o 9t e
AN IS GAEFal i ey

Bd  fRu MU o] § WX fafee YRR o TESieM W] B 9 eEgie URATILS

o yfaed ¥ feAfafed 9R dFeall o= 9 -
(CH,),CHCH,CH,Cl,  (CH,),CHCH(CD) CH,,
(CH,),C(CDOCH,CH,,  CH,CH(CH,C)CH,CH,

6.5 TAQOE Bl (1) TEEEER ¥ goetwE whwar gR
S e TSl den sHEel w1 fated, T O A (11I) ARG ST
forelt o1 TEY T IoRe &1 Surefd H TIA o FA ST siHA
SN SOSRRET gfewered gR ST € fRAr S @R

CHj CHj CHg
SRS 20NN
£
X X

o

o-

il qen U WHEHEl i, Seh Toiehl H ST R BH o ROl
GHAgds Yok AT S Tehal €1 SMEAH o Wiy eifufwar Schuviy
Tl © qe1 39 SAffEa o S HI 1 Siedihd & o oy Stiediehtor
W& (HNO,, HIO,) &1 STeashadl 2idl 81 Weiiia 1 ateferss fopamefierar
& FRo 9 fafy g vl g Al w1 fare A R S
(i) UHE ¥ SrsurER-srfafrar grn
SE 3T chg @ifel o H Yol st Tafaad feet wufyes WA
ifeqy -EgEe o WY AfWghd fear S @ Al SEuSEd o S d
& (THH-9, HE 12)| qeT o+ SEUSHH 901 o1 FFH FAGS e
FYE dHEe o oo & fiam W eEsSiEE 998 - Cl 2@ - Br
& g feeenfud = Smr @)

+ —_
NH, NaNO, + HX NX
273278 K

A ST TeEs

140, WA fagm
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+_
N X
©/ _>CU2XZ @ + N,
Uit Togs, X =Cl, Br
AAIEH gN SRUAEY UHg o wfaeerd o fau sy ‘e Wi

Iufterfq efervad & Bidl den SH WHRd: SEUSIHIY g qen g
FFreEe & fooEd o T WY feae fRa s R

+_
N,X I
O = -

SaEou 6.4 HAfatEd  Afafwemet % SR fafau—

(i) H  ppr— (CH,-CH,-CH=CH,+HCl—>
H H

CH,~C=CH, + HBr HES
(iii) O H

&l
H
(i) (i) CH,~-CH,~CH-CH, (iii) CH,-CH,-CH,-Br
|
HBrHH Cl
qraAHET T2e

6.2 TUchleld a1 KI i dAf9fohen o dowrfer ofra &1 SWM & T8I hid?
6.3 WA % fafi= eEedsH gl % W fafau)
6.4 CH, Y o] FHEFE UGoobdl H 9 SHAl UEHMT S FehPRERIE A

™ A T
(i) had Tk AFEANEE, (i) TF GEETe THEAREe, (iii) TR THEde AeaiEs|

6.5 fmafafad v efafean & g& AFRdl SO &1 WeAl TRy

oH CH,CH,
Br,, S #a
(i) O/ + SOCL, —> (ii)ON ST TRt
2

Selieond qel Bt ozl
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CH,0H o
3
(i) O/ + HO 2% 4w @ v HI —>
OH

(v)  CH,CH,Br + Nal —s (vi) @ + Br, —>§Equ gl
6.6 ﬁ'tﬁ[aag[u[ IS el § Ufeshd doEe TR A e € W SS9 ek,

12y woreE fagm

TR % HUeh H W W Wi e S €| ek arousiiel dedisH g Aifien
giaa e 2l
e FNEe, WU MES, T RNES a1 Y FARGRSIRHEA HHY
%A W F T H T R S Ied UG %9 ¥ 39 B T
S foh B9 WA €, iR gals Akl o 1] WERE: geid B @l
I=9 Yadl Ud e TEEREA i Jorl § S=d ofUask SomH §H o RO
Tl ea=il | W fqqeivash TRt Wl (fgya-Taya qen retdned)
B € T RO 2 fR Sikigel, dmEel 9o edeEel o Faerlh GHded
T A EIEShTal oh deeFlRl shi TRl e qul ®9 § ik B9 €
STl 1 HHR dST 8F W ql Al &N § SoagA Sufeerd 8
W T Sl AR et yee @ S €1 e 6.1 W fafue emeel o
FIARI W qReRA w1 WY i T 71 e Ufeka 9uE o fou tfewa
TSl % eeFlHl % Hed % %9 — RI > RBr > RCl > R-F 81 0
IS T % HR Gl A | gig e U aretded doll o IRam
I I LI

ESPEIED
400
B TRES
300 B sHEs
RS

200
100

0 CH,X CH,CH,X CH,CH,CH,X
ferT 6.1 $® Uewal Bgel o ALl HI qor
TSl eellleehl W §EeH WG o WY FEAi wH B S &
(THh-9, EM-11) 0N, Frefafaa T aeafa 9 9 2-sH-2- Ao
1 TR A el B
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CHj
|
CHSCH2CH2CH2BI' CHSCH2CI:HCH3 H3C_(|:—CH3
Br Br
FaeR/K 375 364 346

qUETE SEeeliaS oh Feeih TN WA e © W W-EHee
areff-qen der-gHEEtaal w1 Tie S+ Mol B ) UE U et
1 Al o HRO e €, foueh wRel T eyl qun dHer weEEtaE
# goT § feea o stfus wmEfSa ed 2l

Cl Cl Cl
" QL

Cl

Cl
FaYTR/ K 453 446 448
o /K 256 249 323

T

TESRIEAl oh S, TSl qU Wil Fed=1 S hi ol ¥ A B
E1 P WA B W, Sdie WA 1 Wem wen S WA
F T ded W T aedl Sl © (VRO 6.3)1

AU 63— FT BolUeshl @l ¥

n-C;H,Cl1

n-C;H,Br

n-C;H,I

0.89 CH,CI, 1.336
1.335 CHCI, 1.489
1.747 ccl, 1.595

Tereraan

geflloah &7 d @gd o7q fdcid @ld 21 Rciilechd ® Wl H oM ok
fau Sei &1 srevERd et © e R eciteshd o Sfus o wed
IAREd STREUT i Tl STl oh STU[ST oh Hed BRGNS oTEY i drel
W eh| Teliloehd a1 S W US oF WA AU SARUU dell o o
Y Foll it it €, i 3 SeRdul 9 Sl | Sufterd ol grEgie
el fa gaet e gl uRomTeaEy, e s wia | faoEar sga
HH T €, Tl eolleohHl i Ygid shrafieh foei@enl o gor w1 el
2, Wifh Scliteond qu foees o10] o Hed o4 AU st SRyl
aal i gmed e S @ ¥ A R 2ed ol STo-TenT ReiteohH
e faee v o wew Bl R

ST A 2 W73
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AR 92

6.6 Trefeiad Al 1 F@eFlhl o wgd U %A § oFafed ity
(i) WA, SR, FARMEE, SEAHHeH
(i) 1-FARIHA, AHIIA FANES, 1-FARHA

6.7 QRMEREE MBS

6.7.1

ARl Wt etk w1 sfufwmee ®i et e o afer @

arfuferamd

1. gt gfewems 2. FrreRor eifaferand 3. ergeti o @ sifafewan
AR gt ot Titeist Bl €, o7d: o foRameik o6 S| W W SR it
€, ST SolAl 1 oTeudl BRi €1 o sifufwar e wh e, vwd o
Sufterd R o wiaeenfua e &, st wfaeere sifufwar weerd 21
T sifafmansti § Feitesh fRamem B #

1, iTeRTl wfaeemoe erfufsramd— 50 R &1 sifafwman § Tifywah g
Feliiosr (fpameR) @ sifuferan wtar @ oo e wam] 9 syefed e
TATY] W SRR GO Bl §, Wiaeene St gt @ qen 2ege e et
ST & TS srafire wge sed ¥ < e sifaferan Tferantt < gRr uRe St
¢ a7 g9 TR wiaeere sffEan wed 2

\s* 8
—C-X
/

\ —
//C—Nu + X

Tg Ufoshe e &1 e afafemanst &1 Tk yq@ Iuant gonf 2 foem
TS I sp? FehTid shia qLATY] ¥ (G eidl 81 SeliteehHl i & WH

Nu +

TFRURET g St & S9N o9 SAR &I 9RO 6.4 § & T R

AR 6.4— Ufeohel TgSl ohT TTWeRIAT Uideammd (R-X)

R-X+Nu - R-Nu+X

NaOH (KOH)
H,0

NaOR’

Nal

NH,
R'NH
R'R'NH
KCN
AgCN
KNO

AgNO,

ktdy T foae

HO" R-OH Uehigial

H,0 R-OH Uehlerel

RO R-OR' ED IS

I R-1 ifeha STIEReS
NH, RNH, EIRIE R
R'NH, R.NHR' ECRERE|

R R'NH RNR'R" SEIRERIE]
C=N: RCN IR (HEAES)
Ag-C=N: RNC (3TEHERARS) 3| ERSI B | EEA B
0=N-0 R-O-N=0O Ufeshar RS
Ag-O-N=0 R-NO, RECING
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R'COOAg

LiAIH

4

R"M*

3RE0T 6.5

OH +

H

\\\.>—01 _—
H

H

R'COO” R'COOR T

H

R!,

RH HESEICE]
RR' oo

YrEMAIEES a1 AEeEe S8 Gl § S ATl S B © qen 3% S9gd)
FIFIHI T Sl 1 e H WIS Tge 3 SRR st 1G] gl
2l ofd: W® @ f9= yeR 9 Afge o w9 § s wU gl B
[CC=N o :C=N°] eiq Heq WA ¥ 1 o Ry tfeswha
YIS qe SIS AT H S[eH o IRUMTeEy SEHPAEe Sl 1 36t
YR T RS 3 ol SWEdl TIer & 1 fa= gasH el aren
[FO-N=0] T TRiSH o 50 Jei o IRuTasd e TEeRe qo
TESH & gRI Sed o TRUTHEIEY 8 geteehd odl 7

Teliteord %1 KCN 9 i e g1 IS o &9 § Ueshel HEAES
T €, Sk AgCN § il 0 R AREEEAEE ¥HE ST &
T H W T ?1 GHEE

KCN 9q@d: 3afis el € qo faoeq o grAge o/ <ar 21 Fafy
HEH qAT AZESH I & WHEY] TR A USH h &t feafd § g
& W STHT GEFd: &6 HY] o gR BT © A % e WA
% gW; Wi C-C 3e¥ C-N 31 i qol o sifees Trf e 2
Ay, AGCN Ueid: Tedaisth Fehfd ol eidl € q SEehl IgeioH I
TURA T YGH kT ok AU HEW B ¥, O SEEEEARS e
3OS % Y H S T

ferafata—afufran < e feranfafemi g 9= et @ e aofq =
fepan e 2

(&) fgemurw TieRmlt (TfeReTEt ) wioeamas stfafsrar (S,2)
CH,C1 91 BEglEs 3T i tfufshan, TSad #eiel qen siiigs 3eH
a1 2, fgdar whife semfaent o1 egeror et 81 steq, eifafewan 1 am <Al
aAfufspas w1 digam | feRk w21 3@ fufrar w1 M@ w9 A
o 6.2 g w=i¥fa feman T 21

3 3, T % W E R A A A, 2 g e 7S W S A s 5 A e
1 q Wil e Y o qel § IURd e il WERia il €l

QI B T L e e R
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STFTUHR AERER AR R S g e AT
g 6.2— @It 75 HFHAUBR] EESIHAES ET F ad &4 e [k alel eclss ST @ Yalid #dl &

7 1937 ° TSae T4 F@9 T
W fFEw e 7 S.2
sifafsrens @1 fawanary <

g9 7 Fiee & Ry H
M FH Teq favalaerg 9
Siwg gl F1 WY g Hh

feRer

7% fgeroye MRl wfaeerdd (S,2) 1 WERid w81 STHRAUEHRT
AhTrtt i Ufehel Bcige § SRR BH W HEA-gaEe ey Zedl
2 qUl WY e T SAHEUERN ARAETR % " H uh T e
T B qE R C A O % WA C-O «¥ s g1 A I qihaAd Th
Y T & U€ H GO el © 9U IS HeAAd! AN a Al S-s saafema
WA Tt © q1 3T el AM9ehnlt T hie QAT] oF WeA ST S
RN B Sl ®; e TRHIY] U SYeNTE UHE oh Wed ey geol &M
o B O € OUH Bl ®, TR o hred-gEgee 9, SThHuehi

TR ¥ R EH o 21 o feafd # Ml c-H 9wk € oad
8 W & qe1 STREUN Ud 2T dlell AWl e W SieE: S

wd &l 99 & STHEUEH ARl e % THY wgedar €, C-H S
e &1 e § 99 d% SRR B Wd € 5@ d% LA A TE HEA
Y TZHT ST Gl B S GROTHEEY STRHAY o Tl IUeieel hieA I
w1 faam e & s ®, 9% S yeR N R fF o gened o
BN AR KT AR T TR IR W §, TR WY & e gy fwdt
S 21 9 WA i o T Wellus shed #1 GhHO ofeeen W whled
T T & 999 W M aa AR qen Feve ae safire 9g
TN H WY IS W Bl IA: GhHU Sl W e GWA] Th WY
UE TRAES ¥ AEfd WAl ¥l W UER HI WS SRR S 7 qen
@ Aifitr & w9 4 orfaferan fasmr 4 gue =& fepan s @k

ffem & we @ S s el w1 sgeen faag wedrd B AW @ T G (%) e (@)

HI GEU gEe f@ul

TE Wk AT B Q GEEAG | TAH A o S fhars wqel w1 fifem srewen fu= @1 W
(@) | (F) &1 40 yidfam 21 89 F8 TFd ¢ 6 9@ (@) § w1 O §@T (F)
¥ wEd & o &1 gdu yfafas 21

146, WA faam

el
Br Br

"N

(&

|

C..oonlH
« "\

(@

I I
)

<fr @ sifufran & et stafere wg g9 ®e W] & e
A ¥, Id: TM HET WAL W ALl IEh b IURYA T WHE
e ety (v g9e) Se i B U ekl agel |
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A Felee wew sifus wiwar ¥ S 2 sfufker @ € iR T e
T B TESeH WA B Bl qaide Yok dolge Wad wH fhami
e € Eifh W WHE SNHARM AR oh feiu eteliY Se i
g (fm 63)1 o sifufpamied w1 %0 fefated ear 8-
weifieh gags > fgdioe daEs > qdEe doEs

(30)

(0.02)

faa 6.3 S,2 sifdfwan 4 fBifaw gurd, S 2 sif¥fwar & geraeas a7 Hoh 4 {Q |

(@) TUmash TR qfoeema (S 1)
S, 1 eIfufsare wmrmm: et wfed faemmel (SR o, tewreta, tHfes
I %) W WU Bl T gAgs-SAfed SRS qU TEgES TP
o " il gatge-gfed Uokhieial Sl € T 9o hife i i
HT S KA 21 eeiq ke w1 9 haa U eAfafwas w1 A
W Rk wa B, W R galge-sfea dmEe R

(CH),CBr + OH ——» (CH,),COH + Br

2SI 2 AT 2-HforedTaT -2 - 37

e T =N W WO Sl €1 WU =R01 § Yatd C-Br e w1 € fager

T HEhIA q91 Tk S 3@ aqar €1 fgda ==or o 39 yeen ffifa
FHTelichera TR T o GRI STHA BIdT & e Wfageras afufewan ot 2t 21

CH,
T 1 ©
(CH).CBr ——= Q@ + Br
H,C CH,
CH,
on — =l (CH,),COH

)ﬂ ’
H,C CH,

RO-1 Gag i1 q SShAvig el § $HH C-Br o7 w1 fager e @
e foru =1 Wifess faamerl o 9o g ediEe 3 o faoes aeH 9
T Bt B <fer Ao T R e efin =Ror R el et 7, o1 tfafeman
%1 o7 oheel Ufeshel @eigs &1 Higdl W R &t €, 7 o engieEs amm
1 TWigdl T TGk (e hisicherd o1 i 5o stfues e, Ufewa
2MES § SHeT foe Sal €1 TSl BN e SAfafswan 1 o Sae € aife

Gl T B D I i e Rrdr
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~ CH, o CH,
®

SRBE01 6.6

SRBE01 6.7

148, WA fagm

e Ufeha Tarsel § 3° Ufeha Tarse, doa § S 1 sifufwan <o € it
3° HTdieRera 1 TNfaw Taifess i 81 86 S 1 9o S 2 stfafwan o faw
tfoehdl Toee o1 FRameiedl & %9 o 989 § 19 TR 9§ 2 9% 8-
S,2 wifufsran o fag
| D
gdiae gage; fgdias gage; wufHes daEe; CHX
& ]
S,1 sfafsan & fau
3 FwROl ¥ tfafas qon afifas tase S| 1 sifafn & wfa sifres
foramsiierar wef¥a & B 39 wehR i sheicherad AR & g Tt

T w odl & S| fe e gwt T g
@3

H,C £ CHCH, <——> H2c®@=CH2
A fEafafal § U gu tfesa @gg & fog, fomRe R-X &
foramsiictal &1 %W @ WhR el 8~ R-1 > R- Br > R-Cl > R-F.

CH, CH,

frfafea Saism AfTR & e § # o Afw S 2 sAfafwan dom & <m?

OCHQCI an QCI; AN @ A

QCHZCH; I8 Wi Toges € o S 2 sifufwan diomr @ I 7

AN TR STER o R SRR dEW AT WYE § ST o o
TRt st Iufeafd § ga a1 9 e S|

S, 1 3 S, 2 stfafsran # frefafed 2wt w1 stfafspamier 1 %a s wifu)
(i) FHERET o 9R qHEIE!
(il) C,H,CH,Br, C;H.CH(C H,)Br, C;H.CH(CH,)Br, C;H,C(CH,)C H_Br

(i) CH,CH,CH,CH,Br <(CH,),CHCH,Br <CH,CH,CH(Br)CH, < (CH,),CBr
(SyD)
CH,CH,CH,CH,Br> (CH,),CHCH,Br> CH,CH,CH(Br)CH,> (CH,),CBr (S,2)
(CH,),CH- H9e o Setari <1l SOk gl o Sifereh B o ol &1 Mefieh
TSl # § (CH,,),CHCH, Br ¥ fftia #ered seisrerad, CH,CH,CH,CH, Br
¥ o9 Fraicherad w1 oTdan sifus Tomt M e@: S 1 wifufeemr o
CH,CH,CH,CH,Br ®! #&1 (CH,),CHCH,Br #ifu® framfia er 2
CH,CH,CH (Br)CH, T fidioeh simise 21 Siaféh (CH,),CBr i SHee
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faferam feicr (1768-1851) 7
THAA Yfad T ST B

el ggell fasH aH

Sheq  gfgd  are B
(1852-1911) 7 1901 ¥ faerzAr
W YT FE & 78 T HT
ToH AlEe REBR G fHET

g, o S,1 sifufwan o foau sifafamica 1 w7 SWe & 81 S 2
srfaferean o S erfafsmanshicra o1 sm foadia e St 8, sifer getereta it
e T Bife smen 35 w9 § wedt 2l
C,H.C(CH,)(C,H,)Br>C,H.CH(C,H,)Br> C;H.CH(CH,)Br>C,H,CH,Br (S,1)
C,H.C(CH,)(C.H,)Br<CH.CH(C,H,)Br< C,H.CH(CH,)Br <C,H.CH,Br (S,2)
2 fgdtae simel W 9, C,H,CH (C,H)Br ¥ W< hTaichersd A,
C,H,CH (CH,)Br ¥ W< & oTet Wieafih ot amden sifes Tomft 2 €,
Hifh 78 < el THE gRI AR o HRU T Ia HT oIl 81 gqfery,
T FEES W H oTen S 1 sifufwsi ¥ fuw fEEmiw @@ @
e TE Afe wiE W efus wE@ e €, sefaw S 2 sifufmet §
C,H.CH (CH,)Br, C.H.CH (CH,)Br %! 3T9&T % fpameiicl g €|

(W) i wfaeemuw srfafsratettl o frfew Tt g
TRt gfaeerds sifafsraneti o ffam Tomfte wgq & @we o fag
eH gw Hyayd ffaw-vemEtts fagidl 9o udieel  (gEoT  guiekar,
AT, N7, iaeus qgr Ifadetor onfs) =1 drer g

(i) gAUT YUihal-Fo AfTH & faorm & ¥ THaa yfed wemer R
aﬁm(sﬁﬁswwaﬁﬁaﬂaﬁ;—nﬁﬂﬁﬁmwm%)

ST §, YUl THE SUHN o G WG ST Hehdl @1 AR AifTeh THA
yfed Wb o 9 Kl I SR YW IO € orefq wEl k1 gE i fawm
A AW R A S < e i (i # il SR eei) sveren
d &9 Fed & a1 39 o Hor ¥ g o (+) fag g wefia wd
g1 Ak kel 1 qof W SR sffa g €, srefq wE # o€ o fawda
fegn ®, At Afir 1 am ygau yofh el | ®9 wed @ q¥l HuMH i

U 9d HUTHS (-) g @ Bl TW UER F (+) 91 (—) GHEAEE
gauT AAETEt Fed § 9d 3@ URESA il gauT WuiEgddr %ed &

(ii) anfUaer rEATHAAr, WHaaT TS Uldfod ®U—gsq TP=R (1848)
o TH Yo 9 enyfrer fifaw A @ enemfyen W@ fR e Aifiesd
& fed, <du gfafae w0 & o S € sl weifa fFa fF <H
PR o TRl o AN Hisdl arel Sioird faersd, g9 afem, fag foaada
o o yaur i yeifd w21 S favard en fF <M YR o R
& oo goiH | R 3ok vl o wmmsh wt i fomet § fae seen
(foam@) © wafa el 21 <9 9Tk o a1 gl 9o WIfgE omfae
F}E)W%aﬁaﬁ(lgm) H Wad 9 9 & HwW gL deh A R

IR SR, el (Harehareti) @t fafam e
Wﬁ%ﬁﬁ%mﬁﬂéwﬂmﬁfwﬁ

3] W ARG T8l Sl UH Sed 9] hl
e e T sreen Trfameig wed €1 wRomdt ety Y wufiad
T B S @ qe1 TH STEETHA STY] hEd T STU] k1 TE@HfHaAr del Ul

1 Lo ok B B3 T Lo i )

s1F
3
£
§
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TE o S ST AU Gidferd W SALARIT
T B Hehdt, HE FEA B

TquT YU
S EES e erifaa
ECUICIGIEE] ECUICIGIEE]

fi qEn = fHadt B e, o,
anfs gt & <o wfafaa S9eF 99@ =

qur ¥ Tdu gfdgfee W seARifad feu S Hed
iy agd W SqE AU <Y ufdfed W SAeARitd
T el ISy, e WrE a9l SE e HHE
fe@rd a1 ®; Wfd afe o9 U W@IC 'Y 1 e
TY W IH T B A 9 g W A TH T
F SF-IF T TFA F AR W AR T v

el i B € qen o a&qe S fom st <dor wfafae

o 6.4~ g9 FIA T TR TGA D I ot 7w ¥, 3 wwEE Fed §)

ST fUeeh ISl o6 36 T ] Fiedeh T[S qel 37k 00
yfafss o Aige IR 31En Ffaria 9@ 1 2R T T8 39 Hedd |
wfifee W TR ek foman ST Tehar 21 3Hoh Sfafen o1 e TeEE ©
S eH et 1Y) i Te9H FE H HGg I 21 T 9 UH GeEd STEHiad
T W] FT IUART 1 T, TH S TR0 AU, Wo-2- 37t (o 6.5)
e FRA-2-31d (F93 6.6) e 3ok 901 Yfdferd &9 W fo=m #|

S TR 19 TN 2@ Wehd ® b WiUH-2-31d § STHHHd i 9]
&l ?, Fifeh TgoFAS Fe WA ¥ TS =R TS A TEl 7, 79 qq0y
wfafsia (@) #1 180° W AW § qA W G (1) HI HEA (F) R
AR HH FT TS Fd 21 TE GG qoid: STARIfad &1 <t &1 o
o231l Toh WeRTgTet 377] 2|

o
b0 1w D @
f1,.07—OH HO g—OH
S i U
ED ! kG| T

180°

17 6.5— ‘%' & gfafad &9 ‘@’ & 180° FAA W 7 9 ghr &

a7 B ‘e W STARIT FX GEd B

-2~ H IR wed /AW ¥ I =R 998 foe €1 oer:
U AN T8 T | A ] ok HAMT IIEOT WY
foh; 2-FARSLEA, 2, 3-TEEESEN WA (OHC-CHOH-CH,OH);
SHEANSESHES (BrCIHI); 2-siHIgeigs 3= (H,C-CHBr-COOH)

afe

180, W famm
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<o

Bo e P
(a7 —OH | HO H Hcrr O
T

T i &)

180°

o= 6.6— ‘&’ & ylafaw &7 ‘7’ & 180° gHA W ‘D’ @ @ar &
‘B’ ‘9’ W ARG T FX GHAl

o ffom gueafal o1 oy WER TAnifyd 7 8 Wk dret g4
wffsdl #1 @@ B 2, 3% ufaee ®9 (THARAW) wed § (FF 6.7)1
=1 6.6 § ‘9’ wd ‘9 widfsw ®9 R

Hafem ®ai & Aifder o1 SW Torlh, FEeHieh, UediR ST qHH
B Bl ST S ohael WHARl gfed WeR i it e W gl €1 AR

fer 6.7— T% FTE o TF @yﬁﬁamﬁwwwa?ﬁwww%m'
3HET TYU Fffaa

Wiuﬁa%ﬁawamakﬁr&a(wmmmm@mﬁ
Ty &l gl

SIETT 6.8 frfefa fient o rell § ¥ HEA 9 ThEA A S gy

H H
HSC' He H3C| |y\ H ‘\\\\\\H
F) g, OH Br gr @ . HSC/>.,/\CH3
HC CH, “OH

(@) (i) (i) (ii)
() CH,CHCH,CH, CH,CH,CH,CH,Br

Br (i) (ii)

i HOy  H CH,CHCH,CH,
N\
(%) HSC";\ @) >\/\ (m Blr
Br OH  pyc CH

3
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182, o faam

T yfafes 9 & TAF U | fagu #1 gau gl 3= m, Fifw
T GHEFEl oF g 3O UM i 3EU GHEFE! fRE X IM W TRR
o fago & Hafuew fagor stean Hafte stonaor w=d @) Hafs
Ao w1 Wk AW ¥ qH dl AU (+) YT R WIS HW T
IR, (+) FIA-2-31cAl Ufdfee w9 ok Yafmw fagor § ufefia g9
% YHH I, AT FEd T
(iii) 9RUT (Retention )— TEAME AR L@ ENWO o 7T Th

sTomfad %% o oAel o fafom fa=ma ) swaed a° wA & famm

1 URU HEd B WEa: TR sifufwa ok At ffaw o

Y oEfyd & d9 @ @ a SR H ffom sy % SN R

el w1 odl wwe foemm g oS fe o efafwas H oem uE

arfafepan fo=mg o 9RO & WY GO B 81 S % fou S|

sifafpar W fomm & 99 (-)-2-Afuaeea-1-sia &l 9%

TR o 1 Suftefd o wH feer S @

CH, T HE B
HaiwCH,—'-OH + H-CI — \iACHz X + H-OH
CH (|2H
| 2
CH, CH,
(—)-2- A=A - 1 -3 (+)-1-FAN-2- Ao

g oA I el § o eifufwae e saae o erwwfid g wHH
gl f5g AR o yau Yok &1 fae sga T B, Fifw @ fa= At
F1 fa=me sEmfid o6 W T §9E 8H W o yau goiE fae 8w
g TH e ym ypiw (+fog) O @O 9W gew woiw (-fe)
g Gehdl 2l
(iv) wfaeioe, gror qur Ao S9 Smfad weH W g9l FhiE

S T ® A SrEHiEd e W] )RR sfufwe & A wER

o o e €1 Frefefaa erfafwan & Y o g0 X 998 & wiceem

T foar wifse—

C,H CH C,H
e Y *H 2\\1—51
Hly\ -— R Y J

Y Y CH
CH, X CH, 3

kC) <

Y
% o+ @

Ifg hael Afeh ‘&’ 9w B ol 39 for w1 ¥R whed 2
e W TR (%) o fa=mm gt war @)

g hae Afr ‘@’ ww B B oal 3@ famm w1 wiaed
Fed 21 (@) § fo=mE &1 gfdemd g T R
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Ifg <Al ARt ‘%' den ‘@’ w1 fagw 50 : 50 U H W el
2 3@ ufear i e wed & dn S gEur suie € ghm,
FHifh Tk THEFE FHdA Yfad T R § fooda feem o
Hvfa s

3T o7& TH S, 1 ¥ S 2 Terenfaferai w1 gaur quiss Ufewat demss
R AR T il

g ik Ufeka demsel S 2 feafafy s oww sam W@
fomme sifuforors &t gar ® gfaei™ g T S| R SRt ATTeRe,
fm feon o Bcom wAY] e € sEe fawda fRwm A SEa 2
S (-)-2-dHiEERA W oafuhE dfem eEgERe ¥ W@ €A
(+)-3TRA-2-31 o1 ¢ 9o —OH wug smEs & fawia feufd =
WM TEU HIA S

H,C
C?'?:BT+OH —>H0{C-1411{ +Br®

o yau i demsel # S 2 sifufwan faemm % wfadmm % e
O B €1y Ui Ufesa demsel & faw S 1 stfafwan e
& WY GO e B M AT G Tehd © fF U@ o B 87 orad
T e =Ror § S hIeiheEd sp? Wehild B o XU WHAWE @ Sl
2 (THIEEl) | MG HHA hSicheRM W HEAA oh HW AYel e
A fasnell W SHAU L Ghdl T FAEEY SAE H wE HHu g g
g fod % Sag # foum W wa 21 (-OH s# ferfd W g
? Wl Tegs A o) 9 g W fe=r™ (-OH, s S ok fawdd
feen & Jea ©) fauwld @ €1 @ yum goiw-2-siHeed o el eTqEed
W W fF W wed € S (b)) -sRA-2-a w1 faea e @

H3C>_B CCI .
159 i @ +
H,CH,C H “CH,CH,
CH,
H;C
HO —( ° \>—OH
CEL CH, — H
CH, CH H,CCH,
2~ y
() - (-)-FgT-2-37a
2. faetaa erfuafeman

e P-BIESISH TRAT] Jokd eclllech bl W eEgiEe o Uoehieiel
foora o WY WA R S € A Pkl © BESSH AT qel
o—hTE W Bl THT] 1 fodiod g ®1 gHeh URUIHEEY TH Uk
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/N
N
_(I;_(I;_ ——» (C=C + B—H

I} TH G IfF PTG TWHIY] IUCS BH F HRUT Uk § Afem
YHR &I TehH o1 I GHEAT B A GHRIA: T Uohd & 3AR
& ®Y W oA Bl TH YHR oh WEY i FEYUH H WETR Tedivel
SedE (e O off s=aia T Sar ©) 4 ufaa fevam seiH 1875
¥ us fm gfawfsa fen o fafafea ger 9 dafya e s g
2 “fagTggia & worawy a9 Uehid g&F &9 O fAfda gidt & faad
fgepenasit #re7 gwaroren’ uv Qfekher Wggl &t T aifyew gt 17
A 2-SHUA Y SAR ok &9 W U=-2-3 I T

Br

"OH I "OH
H,C-CH,-~CH=CH-CH,<—— H,C—CH,—CH,- CH—|CH2 —> H,C-CH,~CH,-CH=CH,

T2-2-37 (81%)

Rretaet e afereenast

H

DS Y-1-39 (19%)

faetam A IR IR

Tk TEEtTs fafma giaeget w1 ufomm B € fEd wed oW uee <ig Sfadr @1 TS w1 U
T AMUHIIE: g8 HH B YAE HE@ 2 S R STk AU Wt g1 ¥ W9 P wRGSE WH] g
T Ufeehel Beliee foRdl &R el AR oh Wie sifufwa Al € @ < gioeqdicHs Uy Suesd
B & wfeered (S 1 dn S2) e facioml fhw wy o1 wEd @, 9% Ufewa dame #OTHM,
&R, TIHHIE 1 SR e woed qen sifdfsnan 1 ufifeefaal R e 21 or: wh agr s
81 o HHH SAOER ! WUl 2d1 € q91 TqURChd e W] % e WM o TH W TH
T w1 e s 2 (Ffem wron) | s weR 9 wefae tfeka tawe S 2 wfufma w1 i
Zm, fadtas Ufeswa dage ® WAfHET S 2 ® BN stUAl faeid ®Y; a8 &R ster AT H
Tmed W AR F € 9o qias Ufeshe demes S, 1 W WUfHeRdl M seren @ ® ae wraicherd
o TNfgE studal UeshE o Ifys gfaeem w sk wam

184y o fagm
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3. orgelt & Srfufshan

SRS FEh FANES, TAES AU STACEES HP OGel o Wy afepan
HTh HEA-H] G ANTH 0 T 3T YR o AMTHT i hreleiaeh
difier wed €1 ok THIREH FAEE RMgX hie-uifaes AifTehi
Th qed o B Sl @S fager @R A 1900 § ot et 3R I
arfaferaer we1 a1 21 A sifufras Toiloshd &1 I 2o &1 Suftefa
A Yrifyem g @ sifufear g wa few S

CH,CH,Br +Mg _%* *% _ CH,CH,MgBr
=R sfaferas

forde? M=k 1 WA & ®9 ° Seifor gesrd fafaT et s
o feait gra #1; fohg 9 SAqaiTer AT I FT 3R SRR gUl T8 Aifid
TG F MO e &F @ Ty Sifug FrElh IGrET 1 41l HYe o
o0 U Septe SARe ! @Y #Xd §U Sl Il [ SEUET $eR o
i, 3@ #4 & fag g 4 foar s @1 s=id S =@ o
sqh T W AHREESR qa ot 9%a 8 gawar 82 WER sififmad
TageH 1900 4 T¥qa T W AR 7 59 & &1 STIT 1901 H S9!

Y digmEl 3y @ forg feen 1910 F WEIR A9 favafaEned 7 g
U?Wﬁgaagvz/a%fwu#%’?#WW(PaulSabmer) % Y g €9 d @
W H1 AT YRR W A Gl WEred d fieber SR emei T W #id fwar e

MR rfafaes & e BREE S GEddee ofEY g @
wy fagaedt Ao o golag oTRfid # o RU TR eTEy
ATy eed Bl 81 ATIEE a1 Bells ey Aavash ®9 ¥ Yl
g 2l

5- &6+ o-
R-Mg X

W=R firrdes st frameiier 0 € den frdt off & @ 9 W
T afufepan F% eEgmed 4§l FE dh R W Ueshllel der UHA oft
TR WA BESehET W UREfdd % o fau tHiw ofelm ed R

RMgX + H,0 RH + Mg(OH)X

3/ MR oifufras o o oIfufshan o 9wa ovmE T &1 o
fepTer emavas @1 safau sifafwar #1 ok R H feen S @1 e
T R, Ufewel TS I EESHET § URafdd @ ok fau @
fafs @mr s "W
g afiferar
Ufeshel Tolige o SeR § Wifeam & @ Ifafkan ik eEgehe
gl T uo Tomee W Sufted wed wEEh ¥ g e W] g
g1 3o orfufeer w1 g erfufeer wed €1 (THE-9, we-11)

9RX + 2Na —FF ¥ RR + 2NaX
TANGHRT qof T L85
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6.7.2 ¥oNTAt W
st

186, e faam

1, AT ufaeenus

e domee AT ufaeemd sifafwans o ufd fefafad wRol 9
%0 feramia 8h 2

(i) TS UWTI—3AIUd" & Tl TTHIY] TR SUREerd TehTeh! Soaei e
I F 1 Ol % WY WA ¥ BR ¢ qun Frefafed S S
Hug Tl

C@; el “ol O
J—@—9—

AR o HRUT C-Cl &y o 37f¥reh fgaer o 7or o1 i 21 formeh
IROTHEEEY Bellieehd i qoil | Rellid" H ey fager erdeiied shisH
B 21 S A AR wfatered sifufwearet & e ww fmamfer @ €
(i) C-X &g ¥ e WHN] & WUl H Fl— Faileshd W
BelSH W g HEA WA sp® Wehild Bl © Sefh gellqid # delisH
WA § TSl e WA sp® Gehild el gl

X/\ Sp™-Hehd e I[I/—\ Sp’-Thia e
G Jo ==
H
Al s UgE sp? WHNA wEA A fRERUTHE Bl @ ae
eeilloshd ® &7 s O K sp? HRMd heH WA HI qordl W
C-X 3TE9 o TogeH el shi STUelhd ius ggedl § oM Hehdl 2l
3d: Tollleshd § C-Cl o€y &1 ol 177pm € e soiudd H
169 pm | S @ & ®1 g W SR §Y H ded Hied el €,
oq: ARl wfaeendq srfafran  eciiteehl i1 qorl W @A w8

ol &

(iii) BT &A@ RUTfIE— W o hoeed ganddl 9
o WA SAEE TR oh BN TR TR ' uwm ord: S 1 feefety
F GUEE TAEE ® S 2

(iv) dfad 9fqehdor o RO SoaeEeAl AMIER o SoldeEaHr A
# AR SH H GO HE B L

gIggiforaeT GYg o GRT WiawemaT

623K M qA1 300 dgHScd I@ W Sold HifeaH gESeEe o |
TR HH W AR i B W uREfdd e gehd 2

Hol B OH

© (i) NaOH, 623K, 300 atm ©
i) H®
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sTet-aen Frfeufd W soEEH-sTT s YE (-NO,) IufEd 'R W
A #1 fpamiiaa s S 2l
:Cl:
(i) NaOH, 443K
(i) H®

NO,

Cl
NO, (i) NaOH, 368K NG,
(i) H®
NO,
:Cl:
N NO,
H,O
NO,

w& -NO, THg 3¢l qen %—ﬁaﬁﬁmwm%
ﬁwwm%wmﬁ,sﬁ%ﬁmwéﬁaﬁuﬁ 3-5‘
#1 feafq & ToedAl & sifafeamicar W *E g dfed € g
sAfafwan 1 fwarfafy #1 f= 9wR @ omfEd fea w1 wwa 2

2

Jqg
%ﬁ
Cl Cl._OH cClL__OH ClJ_oH
é—\@ o T =R)0T

+ OH —— <—C >

N ©
O’ 0
LRl |Esigery

a9, L
/Eﬁ/l\] o° —> ijg/ ~0 @/@
%H+

AT SMEHHT

o) OH CI)
80, (P
cl, QH Cl.__OH Cl) _OH
1 o
<> <>
® @ ®
n n 1]
o) o)
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FgHRG € 6 -NO, W oo~ e H- fefd w &y i <
ST

2,

, o arigf- qen du-feafs @ TR wgE # Sufedfa @ o= o
W IOHA T HE B Sdl g1 Hold: Tolludd W TSI k1 STRHU W ® Sl T
TH YHR o HEUAEE TS o g e WK Sl oidl @1 eaieH Wiaeerdt & T 9
s~ we R-feufrf W feom #EA W IO ®UEY -NO, & FN TG WW # o
%Wm—mﬁﬁﬁ?ﬁ@ﬂﬂwwwaﬁﬁﬁﬁﬂﬁwo T
Iufefd aTel e TLAN] W ROMERT B I: ﬂa—ﬁqﬁrmmmwmaﬁ
e YEM Tl Al qen Her- feefd W Sufted -NO, WHE W1 Sifufhamiierd Wi gHE
Uferd & Bl

2, SRR gfaeemaT erfifrara

AU, S oh1 TE W ST Siceeae SAfafwag S-S,
L0, FEhHTH qq Fied-hHe ofg tfaferare 3t &1 T wRamg
o ifsrer ffthas 8 g ot Wl o qul p- RIS 9@ Bl 2
;ST UfaedH Bl o T ¥ eyl ok oy frefel w e @
BeloH o oyl wd G TEvie WWE ol SR WS i IR M
wmawm%

@’ 4@ o

AR & HN, #a—ﬁaﬁraﬁwﬁamf—am i feafaai =
TR Tl SR 9 Sl ©1 —] Wl o hRUl SelS URHTI] i Hepid
S doTd o Toe STRfid 4 Wi Bl €, Ay S sl ol
A oo $o Ae1 | fAftra e S @1 o Tt o selaei-Re wfaere
Afafrare A2 et € dun S=i9 H o ¥ eifus su uftfufadi i
AETTFA eIt T

(i) BerTA
Cl
Cl
© . oy FEFCL _Fefarect, © ©/
1, 2-STEIFARSSIT
1, 43133@11&?:1‘1‘—[ (1)
(il) TEIHTT (ge)
Cl Cl Cl
HNO, NO,
g H,S0, +
|- FARI -2 AT Ia=
NO,
(1) e R e
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(iii) IEHRMHIH

Cl Cl Cl
Q= (™ O
A +

2 - FARSSITECR IR TR

(31E9) 4-FASSTTHCRI TR 3TFA
(=)
(iv) Hied e Afafwan
Cl
1 -FARI-2 - Hferetsi=i
(1) 1-FAN-4- ﬁﬁqaéﬁﬁ——r
(H@q)
Cl Cl 0
(II) fsiet AlCL
+ H,C-C-C] —— CH, -,
2~ FARITHS®
(3T)
(‘1@)

SatEenr 6.0 T T o STEE YE § fRT ot 77 Wi soRr whmer
sfafwaet § ergl- qen HU- v @, =2

E& YO YUTE o HRUl TR TSR BTG HLdl € AU SIS o RO TE

fifird sheclt €1 X0 GTE o ST S SRR Hiceendy stfufsmanet § oo
Head] FralcherT i SRR Y il

:Cl: :Cl:

(5 —— ¥

Uit S Crilcac cipnl
FI A UM HL B

:CL:

ZCIZ
d\@ ‘(H (amre-feerfq W ST

:CL:

ClL:
E”"H

AR YA HeAadl hraichera
1 e YEM T B

IS & GRI ScleH HTalchera ol TN UM i 1 JId il & qef
e W are- we H-feurfeel W afus wae B 21 STgATE wwTe g §
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UTUT YA AR Taet BT &, 31a: € WHIS TAaE(T 109 &l AT Eial
2 Tormd fftraor sa=1 grar 21 ol we du- fearfa W emshmor # 1A 9,
TROT g1 o foqdia s e €, o el ud du- feufq & faferaw 1 w4
F &1 39 YR tfafshamsiicrdr, Jerel W01 g oF gRI qen sifaferd, SR
T % gN FEfa e 2

Rlee el

6.7 frefafas e § 4 o w0 ¥ ek dams W S 2 frafafy @ sifvs dom
Y Afufsran & 1 eTUenl wId B? I ST ] GHEIEU|

CH,
|
(i) CH,CH,CH,CH,Br @#a1 CH,CH,CHCH, (i) CHSCHzCliHCHs Al HSC—Cll—Br
1'31- Br CH,
(i) CH,CHCH,CH,Br %% CH,CH,CHCH,Br
CH, CH,
6.8 ToeM AR & frefafed gt § @ ®F W Al dowm 9 S 1 sifafm wem?

Cl

(i) 4\ Skl \)\/ (ii) /\/\)\ FUA NN
6.9 fmfafeda & A, B, C, D, E, R @1 R! &I Uganu—

T R D,0

RBr+ Mg ——~-— ~— s C —~ s CH,CHCH,
CH, CH, b
cmﬂ—’— CH, <«NFR gy Mg ., HO g
CH, CH,

3. orgedt o @y arfafsran

Few-frfen arfufsrar— tfewral Raee don tRa Femge w1 fagm, wifeaw
o WY Yok S w1 IAffq H TH 0 W Ufekertda da1 @ qen =9
FEu-frfen sfufwan wed €

X R
O/ + Na +RX TEER, O/ + NaX
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6.8

6.8.1

6.8.2

6.8.3

6.8.4

( Hfore=
EYINESY

( FAREH )

CAECIR IR

kY

(TIETET )

(TeA
2LTRANTES )

frfen arfaferar—tfie Tomee ot g $er o wifgam o o sifafean
SR | AR 39§, e < iR 99 WeR 92 wd 71 39 fefen
arfaferam wed 2l

X
2©/ +2Naw—-§m> + 2NaX
SEHHA

T U Afieh RelieH IR e FEa: diferecier ek hedd 1 ST
T 3 ATk S qen F A STt €1 59 g ¥ $9 gecyul uifceareH
ifiteni <1 @i feren TN R
TEFARMHLT 1 TATYS ST faaiEes o €9 |, U2 A9g+s H, Tara |
WUlEsh o &Y | qefl S i & gfwan o faerass o w9 o el 21 7%
o 1 HHTE o TR faeee o &9 § 9o gl g1 Afely aiiigs
oAl o S et 9 1 i wgar €1 9y H afeei i w6 aie
T AT o HFYeh H 3T o YUE | 90 U9 339 &al § STiferen &ftorar st
21 Aforefe Feiiee ot ag W aifees A % g9e @ et o, fHae,
TU-T T el o TAE Ud Sigar g e 3 81 S 2| "o o
AU FAIES o @ o Y §Ueh H 3TH T dd Se el okl alerad
3T a1 B SAEl O Hien "ueh shifHar el dehdl B
TEEE 9 B FARGH 61 ST o1, Uechaliss, SATAEH qo 37 Y &
fau faetmee o &9 o B 21 TG § ARG 61 Tq@ ST Hei gt
R-22 oM # 2dl €1 Uee HeR1 SYAN v faferedn o fvsiae & &9 H gl
off; g 3T THRT T R S wH faiiet o sifersr Rfera Feeraert = o ferm
21 F79=ash o &9 ¥ 39k ST 1 JEd g IE TR © T Fariwid i e
T g dfeR o STEAfAd B Sl @1 91g % 9fd SH ofRd 9§ 900 W
FAREE (900 9N Yfd 9 @) o 98 HH THI Toh 9 o d TR, oM
e FaRaE B Wehdl B, FARIGIH o Sieishifersh Weh (exposure) H Tehd
(STel FARIBTH TGS o IUI=rad il ©) s goh 1 & &1 Tohdl © 91 F
Al 1 = FAREH H gl WA R SHY =G B S | FABIH FRT
w1 suftfd § o g oR-oR stfediera gie srcafen fatelt i, it
FARTEE A 7 ford Wwiesia off swed €)1 gafaw Terw & fow w0 goia: w1
&5 38 T aigel & W@ Sl ¢ i S9 a1g | @I
2CHCl, + 0, —2X _,  92COCl, + 2HCI

THIGSIA
TR ITART IR | gt (Ufenfes) & w9 | foran S on Wy sHew
%1 I8 GfeRieh T[0T STISTRH o SRl W T2, dfceh o gs SIS oh TRl
TIl | SHRT TR T o hL0T 37e SEeh TN W ST o 31 qaeli
1 YA fepen S 21
THHT AR T B SR Yiash S del WA oA o folT quies ok
I B STAN o AU foRan S 58 FeARueSi e qen 31T L@l
o SaEA § off iewi® w1 wWe T 3y SR o 9 g faeres i
oifq wger fohan S 81 1960 o Hed qeh I SEim o WG i W e ol
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6.8.5 TratiA

6.8.6 p-p-sStg-

TEFAT TAT

(DDT)

192, o fagm

%a el S0 H EF-4ed BIM Al &9 TF A WA o6 ®9 H 9gdFd H TR
BT 11 39 YR o o FHUT & o e 2EARES d STUEH (exposure)
SR ATSAT <1 Tehd o1 ShEX Bl Wl | $Hoh D @ YW § werht 371, fR
1 TEehToH, et aen 3edt AT onife, e dfremt siftterteti o Temht &fq =
Tohet 71 TR fearfa & g7 v sitean @ gest, el i, Seief steen g o
ThdT T CCl, & I ¥ gSad AFAfHd & Teohedl T Fefa T St 2
W%Wﬁaﬁmwwﬁwwgﬁﬁ%aﬂm@a@
o e 81 W ST agEed § g Sl @ SR S d i faget &= St
21 S TR o Terelienor @ o o1 eI RO W SIHEA wg S B
m@w;ﬂ%w,aﬁaﬁaﬁaﬁﬂﬁﬁawﬁw@gﬁwwvﬁﬁﬁmw
TH T94 T

U9 o TIH o FANTIBI oJa=1 GJok ®9 U e ®ead 21 T8
st TR, ffeha dun fedt (AF-cifoms) oHams (AF-sRifaa)
qen ST ¥ Efad ® " ot T € Wi 12 (CF,Cl) SER W
Taifush 99 BH ol G hel § W T 21 3EHT Sced W™
Afuferan g Soeeiimen @ fhan Siar 1 ¥€ UUEie Yoiee, Seiides qer
ag Yded o SwEm @ & fau safga fRu sm € 1974 9% fava
o w1 oiffeh IARH 20 HUS USS dh o1l AR WA Tl
d% fobr weftad § W oM o oft, agHed 9 e gu aivded ® foufa
e S €| eivree | HefH, qoeh SEen Afafmar WRY T 34 € a
Yiehfceh SN Hqe i AfEhE W A €

YIH AR, e hiedreil DDT qord: 1873 H a1 TR o, Tifhd
TF ISR 9@ K G 1939 H faewels & frft simaram o dia
TR A &I 39 @ oh fau dfa qer w1 1948 H fafeem wd R foRen
foa o foau Aee AR wa gaTl fgde fova g5 oF STa sHehl 3T
faveeR ® T & WY del, i Te gErd: Holle han o el
M TEHY dES 3 B THE HH B UWEHR B Bl 1940 ok 3
H DDT o ¥ ST oF S0 3 oF ol §ReEe 39 ol
el HI 3k GeMaal 1 DDT oF 9fd gfaierceehar fomfaa & ot den
I mefedl & fo eifa faieh fag gfl DDT & erefus Tam@fe it
qe ST o | faoiEar 3 g 1 iR Sfewd = e DDT @ S
Y SuTEEH e Bl Sifug g oaE Sdshi § Uhd qo Sufed @ St e
I SR AR TR g 9 81 © @ Sigell § DDT i A61 994
& WY Sedl S ¥ Gge T W 1973 H DDT W faey @ fe
o W fava # M WHl W THHl SwER oS oft @ @I R

Cl
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AR
Ufeerer/ AR EeMgSl 1 ST GO o Sufted Uk, < tedl Sifud ddiod WS & SUR W
HAI: WA, TR ALl UiferedisE (23—, 3L~ INR) AR § enffha fhar S wemar & Hfeh et
TRHIY] hred WH] W SAfeh foEARUIcH Bl §, ofd: hied-gcileM SfE ffed B Sl €1 e
W AR YAEY Al Bl THY] W AR HUmEel S S g

Ufeshel Beleel 1 Ueeh o Hord Hoteh SeileM §NI; UoshiHi W el 1l & IRl gRI; Uoehleral
% —-OH THe ! WIEhRH 2aEe o1 oFifTe FeiNgs AYel TolioH ol o Sy § daisM grl
wieenua ik AN STl €1 URel eeligel ohl QAT i ForaR T UfeRamas sifafswan gru s s
2l wIRIES UH TSRSl & wH i gns fafy Reise fatwe fafa @)

vaed, fgya-Teea e aretared et ael o R0l Hia-edls AMTehi o Feeih W esgehaa
#I gor ° ofuss B €1 A Wl | oy faeig W st faemel W gol faeig ew €

Ufeshcl RARE o hEH-TASH STEY ki Yol AR AR Wiewamos, faeioe dem edeit &
stfuferan g wreaTRaes AT % (T % Y STRERN @1 TSR Serfie! O % SER O
e e sifufmansti i S 1 @ S 2 wfufarsti # afipa fomer @ 21 S 1 9 S 2 sHfufm
w1 frafafy &1 e & foTU wreterr 1 FeEqU fte ¥ FRid Ufeha domse wt S 2 sifulmar
i foomm ® Wi % gR un S 1 sifufwer w1 e & W sfvesfd fEA ST WA 2

AfUeRTeT TeTRelsH AT S SEEAIHIT, FARTERE, ISR, HaTeEaaNEgs, Wil qur
DDT & 3/ SiEifies Syam €| qenfy 578 9§ &g Afek siva 9 uuied Te fhy w1 wshd =8l
T R 3 N W w1 fReliE e € SR agHeeid 9@e 9 @ © R

ST

6.1 fmfafga el & W smEaditdl (JUPAC) vsfa @ fafew qen saer anffseor, wfehat
Uferferen, afifers (wefhes, fodioe @ qaee) aEfe dua (Ra 3oRe o ®9 § shifag—

(i) (CH,),CHCH(CDHCH, (ii) CH,CH,CH(CH,)CH(C,H,)Cl

(iii) CH,CH,C(CH,),CH,I (iv) (CH,),CCH,CH(Br) CH,

(v) CH,CH(CH,)CH(Br)CH, (vi) CH,C(C,H,),CH,Br

(vil) CH,C(Cl)(C,H,)CH,CH, (viii) CH,CH=C(C1)CH,CH(CH,),

(ix) CH,CH=CHC(Br)(CH,), (x) p-CIC,;H,CH,CH(CH,),

(xi) m-CICH,CH,CH,C(CH,), (xii) o-Br-C,H,CH(CH,)CH,CH,
6.2 fr=fafed Afel & TUPAC M difsu—

(i) CH,CH(C)CH(Br)CH, (i) CHF,CBrCIF

(iii) CICH,C=CCH,Br (iv) (CCL),CCI

(v) CH,C(p-CIC.H,),CH(Br)CH, (vi) (CH,),CCH=CCICH,I-p
6.3 =l wEfw saed AR ® 9@ Sfiu—

(i) 2-FAR-3-AfeI= (ii) p-SHEFAR S

(iii) 1-FAR-4-TfyeTaTEag T (iv) 2-(2-FARHAA) - 1 - TSR

(v) 2-SmET (Vi) 4-Gdias-=gfeat-3- e

(vil) 1-sm-4-fgdige-sgfect-2-afael A= (vili) 1 4- SEAHgE-2-31
6.4 frfafed ¥ 9 fraw fgya el waituew smm?
(i)  CHCL, (i)  CHCI, (i)  CCl,
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6.5

6.6
6.7

6.8
6.9

6.10

6.11

6.12

6.13
6.14

(viii) CH,CH = C(CH,), + HBr

6.15

T BEGHEA CH , 3R H e & @ stfufsan 7ef e 7 9d & 09 9wl H§ e T
AR AfTE C HCl <A €1 STeSIhTe 1 HTamT &7 €2

C,H,Br g7 a1t Aifite & weft s fafen)

frafafed 9 1-sTHe=ed W & i1 GHiew i)

(i) 1-oHa (i) 1-FASA (iii) =e-1-37

SR TR 1 BT T? TH SR FT R THART

frfafed g et 9 | %M o AT OH o el S 2¢fufshan # stfuer dioran & siffeman sm?
(i) CH,Br &% CH,I (ii) (CH,),CCl &2r@n CH,Cl

frefafea temeel & TRl | wicam TreiaEe g faRmEgReiom & Terasy I e Heft Tewh i
w1 = fafeu) w8 ¥ g tew| &iA G ghi?

(i) 1-3mI- 1 -HiyeaETe A

(il) 2-FAR-2-Hforeege

(iii) 2,2,3-2EHPA-3-SMHY=A

frefafad ufed s 9 w47

(i) Tt § - 1-31e (i) T ¥ A (ifi) WH § 1-1ggrmrd=

(iv) <A 9 df et Temhieiad  (v)  9IH | HarE (vi) TIEE B T wIIRES
(vii) SHME | W9EE (viil) $92-1-87 @ 225

(ix) 1-FANST ¥ n-3fRAT  (x) o= 9 e

qHAET, Fl—

(i) FAREI 1 f5ya el UEaiRiFe FNEe &1 gorl § w9 g 82

(i) Ufehet Bemse Yo B g off S o sy 22

(ifi) W=IR sifqersier 1 foem fsielt steeesti | i Ameu?

TH3T-12, DDT, FETFANEE qAT TISHH o ST S|

frefafed g sifafsan § o9+ a1el g Srefe Scrg i wee fafen—

(i) CH,CH,CH,CI + Nal : b
CHI

LGRS
Sl

(ii) (CH,),CBr + KOH

v

(iii) CH,CH (Br) CH,CH, + NaOH
EEIERCEIG]

v

(iv) CH,CH,Br + KCN

v

(v) C,H,ONa + C,H.CI

v

(vi) CH,CH,CH,OH + SOCI,

v

(vii) CH,CH,CH = CH, + HBr ARUEASIES

v

v

frefafaa stfufssan =t foranfafy fafae—

n-BuBr + KCN EtOH-H,0 » nBuCN

194, WA foam
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6.16

6.17
6.18
6.19

6.20

6.21

6.22

S,2 ufteerTd & ufa sifufemfiad & emuR W 33 W % TR H HEES BT
(i) 2-9M-2-HfU@LLed, 1- FHO=A, 2- Y=

(i) 1-3H-3-Afaeed, 2-9Hi-2-Afaaeed, 2-3mi-3-Hfaaeqe

(iii) 1-s=ged, 1-50H1-2,2-SEHAEAUT, 1-3-2- A2, 1-si-3-Aiaeeed
C,H,CH,Cl 1 C,H.CHCIC H,® ¥ &1 ¥ Aifiteh Feftr KOH § ol § Setetqeifed smm?
o-qUI-m- FHEAEA 1 ol § p-SEARIEI 1 ToFie $ed gl 8, faeEd sifsu)
frefefed aiedT &9 w9=1 g ST "od 872

(1) 9dH | 9roH-1-37a

(2) TS § &2~ 1-3TEH

(3) 1-SEHT ¥ 2-SHEIg

(4) R ¥ dfa denreid

(5) =M ¥ 4-SHMAESEIT

(6) df<a UemEia | 2-Tia TeHAfss of

(7) TSI ¥ WA AEEa

(8) UM ¥ TR

(9) 2-FAA ¥ 3,4- SR
(10) 2-Hfod-1-9rdH ¥ 2-FAR-2-Hferedad
(11) Toa FARES § WoAss o7
(12) F-1-31 ¥ n-HFfed TAEES
(13) 2-FANGNT 9§ 1- WuAra
(14) STEEWINA UehEia o STESEH
(15) FARESIA | p-AEwHA
(16) 2-9HENT | 1-SHEEHT
(17) FARUEA @ =pA
(18) o= ¥ TEwhHa
(19) gatge-fea smEe ¥ SEa-Hfea SRS
(20) U ¥ HHASTEHEEES

Ufeshel FiNIEe HT S KOH ¥ eifufsran gR1 Ueshlelal sdl 8 oifeh Ueahielieh KOH &1
Iufefd § Uohld §©A SR oh ®Y W W@ el 21 gHSEU

s tfeha emse C,H Br (%), Tehleias KOH | sifufsan g afte (@) < 21 =i
‘@’ HBr & ¥ fafea @ difes ‘0’ 3@ ? S f Aife ‘%1 wmeEdt ?1 e dif
‘%' w Al wifeaw o @ TR T A WE W CH I B, W fF gfeat smEe #
difegm 9 sifaferan g0 a7 scag @ fat 31 Aifek ‘&% 1 A ga e den @l sifufmaned
i et sl

o A B ® SE—

(i) n-<Ifeed FNEE &I Uewhielflh KOH & @ aifqshd fohan < 22

(i) Yk o) 1 Sukfd & siHisSi w1 eifafwar Teiem @ g @2

(ili) FARE=I P Ferrased fhar S 22

(iv) Tl ise ®i efafwan Seitds KOH 9§ et 2?2

(v) gk PR it sufeafa | Afoer dmee w1 afafear difeam @ w22

(vi) AU weigs ®1 sfafmea KCN @ gt 22
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PO TGABAIL4 3 TR

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Cl
(i) CH,CH,CH(CH,)CHCICH, (ii) /O/
C2H5

(iii) CH,CH,CH, cle CH()CH,CH, (iv) BrCH,CH = CHCH,Br
H,C—C—CH Br
3 (|: 3 (V) cn
CH, * *SCH CH,
H,C

(i) UewrEla o Ufehd smierRe d qftedd o faq KI e @e H,SO, &1 ¥am =&l fean s
Tehdl; Fifk a8 KI ®1 §1d HI ot § qRafdd o 3@ 8, dowerd 38 [ ¥ ermefigd
FT L

CICH,CH,CH,Cl (I CICH,CHCICH, (i) CL,CH,CH,CH, (iv) CH,CCI,CH,

CH,
| . .

(i) H,C—C—CH, wfer weft BEgeA WA "uged €, ord: TRl o eEgeH
éH THY] % WM W EHE S S

(i) C'H,C°H,C°H,C’H,C’H,  99qcd eEeisHl &l ab,c ¥ féfem fFn w0 21 wwgew
TESSE o YfARA W FAM SR S|

(ili) C*H,C"HC°H,CH, T TR AT BESSH i a, b, c 9 d ¥ FRR@ fwn
flJHsa T T ST WR GHEEE e Hed 2

O Cl O CH(Br)CH, O CH,CI O(EII{
(i) (ii) (ii) (iv)
O,N HO
Br

(v) CH,CH,] (vi)

(i) FARMIT < THESA < TEAHEIT < SHEH
HUUIR dgd W FILElS dgdl Sl el
(ii) SEHYNT FANES < 1-FARGHT < |-FARSIA
wiEd B o FRU ABEWINA FANEE &1 Tois |-FAHYT d HH A

(i) CH,CH,CH,CH,Br efih TAEE BW o RW i fafgm aren € s
(ii) CHsCHzclHCHs fgdioer 2oge, qotaeh dcge i qor H eife diear 9
Br srfufsan w2l
(iil) CH,CHCH,CH,Br Afoet Tqe Tolee TgE & e ©F & &ro fafam aren
Clle afiss gl qon srfufeen w1 S W

196, wrem fagm
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6.8 i cl qAlaeh hraicherdd 1 T 3Afueh BH oF Rl qaiEeh
N demee #1 sfufEe s daws © o g

(ii) Cl Wik ehTaicher@e shi ol | fgdiaeh shisichera o1 T

/\/\)\ ifyss M % HRUI|

69 A= QMgBr B- <:>

C=RMgBr R =CH,CHCH,

poo o
R' =ch—|c D = H30—$—MgX E= ch—<|:—H
CH, CH, CH,
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I

9 Toheh oF LA o YN 19 -

Ueehlgicll, HiAlel aen e’ o ATHeRI0l
IUPAC TWYSd o $TJHR T e
Ueh I, Ufeeersel, FIeM ao Haires
oAl W Ueehialall bl o ohi afufsraneti
1 fae=m & el

FEUl q FHA | WAl Sl S HT
Srfaferaneti 1 = X Gohl|

Uehlelell, Ufesha eogel qen wifeaw
UehiadEel / Uil stiFasel 9 $e)f &
fa=m =1 sifufeast =1 = =
TR

Ueehieiel, Wil IR $ori o wifden ot
TS Sh! SIS ol T e Y Tohil|
YRS TRl o YR W a1 o o
Afirer] =t TEERE stfafwast = e
T TehT|

UehIgict, WiAIcT SV $9¥ AT STaTSih, QloRis TF Gl s & ger
aifire i

A ug € for fdt eEeheR o U W SEE et
FTESIoH TRATV[EA o SEX TRATY] AT TWHIISH o Tl §R Wieera
T gouid: ¢ ARl 1 Fmfon e €, e oed SR srwEn
feretepet form1 g1 €1 Sta Qferthieen oIk T erseihra 1 ig
BIESISH A BESRT HHE gRI wiaeenfud el € d s
Ueehlglel o Wil d &1 3 o7l ob ATkl o, SERT 3K gAR
e Sfer § eren STE €1 SSTeTone, #F S el e e
® foF ol o GeTeR w1 Wifeer § yge M el 9 fme
e & U TEeiietel U go ATh Tt 8| @ TR, ael
o g wu, forad & forg %, 94t —OH ¥qe g5 Aifireh
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B € d T8 WATd A Yol B Sl €1 SEehT hRUT IIRIZE S o 3l
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SRR 7.4

ST T SaRAr
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0-0,N-C4H,~OH 7.2
m-0,N-CH,~OH 8.3
p-0O,N-C;H,~OH 7.1
C,H,~OH 10.0
o-CH,~C,H,~OH 10.2
m-CH,-CgH,~OH 10.1
p-CH,-C,H,~OH 10.2
C,HOH 15.9

IR 3tiehel o SR W &9 @7 fof Wil WAt ! gorl § 39 @
T e Sl R
frefafiaa Afient 1 ST TI-gmed o Sqd HH | oFafed it

Y- 1-3Tc, 2 4,6-TEARBMAA, 3-ARAEBMHAA, 3, 5-SEARIBAA, WA,

4-AfITHT,

TYA-1-37d; 4-BiUAwAia; wHArd; 3-ARSwAd; 3,5-SEARewiArd;
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2. THIHTOT
Ueehigic TS WiFie hiaiiafeteh ST, 3Tl FeIRIEel Ud o7 UARIEgEel o
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Ar/RO -H +R= COOH == Ar/ROCOR + H,0
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fafEH
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I ST ! X i ) faan S 21 et Feiige ok @ iR e
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COOH COOH
OH ot OCOCH;
+ (CH,C0),0—> + CH,COOH
= teffeetifafafas s
(ufeafi)

(@) stfuframd o weM-effRie® (C-0) ey & fagem
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ZnCl)) ¥ faea Bt € Safs I Tarse sifasoia e © qen faerm |
SJereTa (AeieTan) Seq=1 Y 2d 21 Gatdeh Ueshieiel §RI1 SUeld qehlel S
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Teh S € Al STH YehY T W 9 Sl @ Al ST SO0 Hae W AR Sea
B Wt @1 ST SR 1 Foe Sl @ A TehU Td Ted ek H oTd ® ae
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33T fvEad & €9
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& BRI, FHHT JITeeTT TR
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3Rk e B SSrEOne; 443 K AW W GewIe o7 i sufefd o weHte
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H
.. - ﬁl— / +
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H H
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H
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giqentya ( fadiae ALl garas) Ueshd T8 Jod sor ot 39 fafy g
TIE S Gehdt 1 36 AR o et Ufowrel 2oiee W UohioEe ST
T (S, 2) STHAT Al 2|

Tohlgidl, WA Td 32X 221

Reprint 2025-26



e e GHs
HSC—IC—Q— Na + CH,Br —>CH3—§—|C—CH3 + NaBr
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CH,CHO H.C— CH —CH,—C—H
Y B o
THiefeege IifeesRe B-sH=fRfeeeEs
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i
CH—C—H
LOEG]

O

ES G| A EET Gl Tt S

FHieHl o HHI A a1 i oh AT Hei-e 998 § 38 & Yok a1
R Tl 1 THH R S 1 wfeeenfai w5 feafa w e 1w’ o o
BB’WWWW%IGG’WWQﬁ%ﬁQQWﬁEW
(>C=0) ¥ T 2 &1 HD hi2H & Wferiss qE= 9H e € S Fletad
SRR FIEH i THIZA wed &1 Ufeshet Hiet Si2A w1 7m0 fogs o forg
et T8 o AH H BIHE T o Y G Hl wWE e foral ST €;
EREGUIRE

0] O 0

(@) JMEIUTET (TUPAC ) TH— Tl §@e ot tfahies tfesesel w6
FHIeHl o IUPAC A U ¥ o fad §d Ueehd oh STUSH | far@ M
o 3fd H e 3 (—e) oF TIH W HHI: 3T (—al) TF AT (- one)
e T 21 Ufeeersel | wreq i Gad del Saen &1 3w 39 R
¥ y& foren s € el tfeeere Ay feud g € Safw wien °§ 39
fR @ ofhT wW &, S e G99 & Fwe g 81 wfaenfia
IR o €9 § TS FUMHIel o HHER, T J@el | i g feerfa
TEfYia hed gu forad €1 =kt shicHl W ot 7€) fem o e ©, e
FHTEifTet o e TRATY] 1 fefa 6t gen e (1) g 21 e Ufeserse
TUE 9 U G Bl € Al Aaeiteehd (T Ueohd) i M fagH
o YT ST HIeEese (Carbaldehyde) S 30 &1 Teid & whleH
TRAET 1 H@AHT ST HET TAY] ¥ ART FW ¢, fag tfeeere
T G Bl 81 TedH wWafek tfeserse, oy tfveswe g S
o™ W ed 2l ®, 1 W SfehecgeEs 81 FEi, [UPAC Ugid
N WHR I aifcegEe Wi Tigd @1 1 wiaenfud wiifes
tfeeergel & M SSifcegRe % Ja— & &9 H fiu W €

(@)
g o
I
CH—-CH,—CH, CH—CH—CH,—C—H
4-Sm-3 AR CH,
3 - FRATd=A
? (o)
I
CH,—CH,—CH=CH—C-H @—C—CHZ—CHs
T=-2-T4a 1 - - 1 -3117

Ufeesze, hidH Td w37 1235
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@) o
| Il

) CH, O CH,
H,C—CH,— C— CH,— C—H [0

CH, — CH—C—CH—CH,

3 2, 4-STEAIEIRA-3 -3
CHO
OHC- CH;— CH— CH;— CHO
CHO
0, W-1,2 A-TEHECEEES
4-TEZIeTeTRe SHerel e - Tt Ufceewe Wyl o M fEqu 2
4-TERaTER e Hifirer &1 99 3o w9 § T S 2

UfeegEel Td e o %% WM TF MEIUTEl (IUPAC ) ST =ht WRURt 8.1 ® feaam war 8—
ARUT 8.1— UfcSgESl d whieHl o |HMR 3T IUPAC W

Tfeeese

HCHO
CH,CHO
(CH,),CHCHO

HSC\O/CHO
CH,CH(OCH,)CHO

CH,CH,CH,CH,CHO
CH,=CHCHO

©:CHO

CHO

©/CHO
Br

Ecin

CH,COCH,CH,CH,
(CH,),CHCOCH(CH,),

Cx
CH,
(CH,),C=CHCOCH,

236, WA faam

FHfcegEs BB

tHefeeeEe OE]

1| GRS 2B

Y= TETE AR TR o S ETES I DI he | i F R EET C Il et S

o—Aefdftsfeesse 2- eI

Jerfeerze Y=

ekl TI-2-34ed

O GIGEHESS -1, 2-CEHH SIS

m-siHe=ifeegRe 3-FHESICSEES  37efe
3-SAE TR ERTES

- n-WfYe & Y2231

TR HieH 2 4-STEHIIAU=A-3 -3

a—AfreTE AR R 2-HieHTg AR A

Hfafeet strrEs 4-aforerte-3-$3-2-3
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8.1.2 hRIGICT GHE oAl  FHEIel T § FeH WA sp? WHRA e o T € 72 A fa (o)
AT arrere T Shea @1 ShTeiA 1 e HAISTehdl el shis o THHB A p-helh
o B © qe ATRAISH oF p-wheTeh oh WY A(GeAA hich Ueh 7 M€ &l
2 3T A SfaRisH TH] W T SFEE Selae e Sufted e €1 5
TR ehTaliel THE ol shiae qel THE STefed i WH] T € qel | B ©
TS TSR 1Y 39 Tl o S UG A9 Bl €| Seeh Shi0 @ 120° 1 Bl
2 S o gedea e g § erifea € (ot 8.1)1

5 - 3Ta
&2 f
faa 81— @rEltir Fqg 70 &1 F&flg SR@

ThIe ohi TR AT o TR Ol 3o 8M o ST hier- SIS

O~  fge o1t gferd €1 S B1 376l HISii-el T9E 1 hleH Teh SolerFRIT (TEd 378 )
«—> | % SR et SRS Teh AR (T3 &TReh) ohg Bidl &1 shiaitiel
/\ /\ Fifitent & wafe fgya el € 8 @R 3 $oR 9 sifuss ydig e €1 FEit
TE H1 S=F YIdl, TR & SMUR W THAE o Gehell 7, Fod T <A

(=) (@) g (%) d uh fgyd 9 (@) @ s fe o | wefia e w2

et g2t

8.1 fr= iffesl 1 " fefag—
(i) o-AuiEmGsTfcesEe (i) 3-TEgAA
(iii) 2-SESFIEEFATRT FecesRs (iv) 4-3fed=-a
(v) er-fgduedafea wied (vi) 4~ FARUHERTA

Q—O0

8.2 SfEsEiw wwﬁﬁa%ﬁm?ﬁ@m{ﬁﬁmﬁw
et o P T

8.2.1 TUfeegEst 1. UGEhIEIcll oh STTGRITHIUT &
Q.—,f;’}—ﬁ:ﬁ A= Ufeeese Td wieF e Wafis 9 fgdias Uokhieiel o
. HATeFTeRLo] § ST A B (Teheh 7, hefl 12)1

2. Ueehlelell o foREger ¥
Iz fafy oomsiiel Tewielal & fau sfaa et @ don a8 & sienfies
s @ fafy 21 59 fafy o Uoshielcl & om0 1 aW AT SR
(TaeeR 21een W) & W 9 yaied wd ¢, Seeh woasy wefis o
fgdiaer Uehieial %uel: Ufeeese o ®igH 34 € (Theh 7 el 12)1

Ufeesze, HhieH Td FhIdifoRdfcleh 37 1237
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3. gTEgreRtad |

(i) U=l o ST TU8eT W- S o &9 SHd € Uoeh il o SirsaT
3T oF U9 U 3TI1R i f9h d o Sl o @ Afafhan &
SN Ufestees A1 H1SA S1ere <Ml BT fH90 9 g 7, S Yo o
Suferq Giaeemm & YR W MR e B (-9, Hef-11)

(ii ) UTeRTEl oF STerdie™ |- H,SO, T8 HgSO, &1 Jufeerfd o wames o
SIS gRI THicfoegEe are Bia €1 7 |l Uoshts 59 stfafshan
TR hIeH YSH F Bl (THh-9, HE-11)

8.2.2 TUfeegESl W 1. AT wREE A (31 FANES)
fa=m e FiEe (37 FANEE) o dARgY Gohe T afdaifad Jolfead
IAF W EEge ¥ Ufesere W e ¥ afufE w s

3TTEAT (Rosenmund Reduction ) gd 2l

o
I CHO
Pd - BaSO,
A

A=ifeeEEe

2. EIEA TH TRT W
TESIFAINh 3Td 1 Sufterfd o AEeRd ©9 FNEe g Hd s o
ufad 8 S &1 S SieeTIsed % W §d Ufeeske 29 7l

H,0
RCN + SnCl, + HCl —> RCH = NH ———>RCHO

Te aifuferan @R stfaferar (Stephen Reaction ) FEard 2l

EEO i I |1 R e 1A i M 2 T s | 2 | A L e e R e B
(DIBAL-H) §RI =@fd 3qe=M ¥ g o oSel oid € e dcaveq 3doh

SAsTaEes 9 Ufeesme orw & Sl 2l
RON —AHIBW, ¢ cHO
2. H,0

CH3—CH=CH—CHZCH2—CN%CH;OH=CH—CHZCHZ-CHO

T YR ¥ T i DIBAL-H gN tfeeeree ¥ srafad & S 2

0 i
1. DIBAL-H
CH,(CH,), — C — OC,H; ———— CHy(CH,), —C—H
3. ETEgIaE |
wWiifew Ufeeers (S=ifceeRe o 56 =) WHeH BEgeheH grl
9 ¥R ¥ 99T 99 B

(1) Pt ST o ST GRI— ToIe SRR hrieh i o
THeh STl ! Siigeh I W SR Y Id S| 36 SRR

238, WA fagm

Reprint 2025-26



&

1 ST SATTRTRT 5N Ueeare =R | & I T 1 g Wi

THE i Tk wereEdl o uRafdd Y 30 f g el e

wfad g 21 8k forw f= fafml w61 suam fman St 2

(F) RITHA FANEE oF SUAN H— HifFa FIEE (Cro,Cl,)
Aol TUE i Teh SHITHIH Hepel W Siladiishd Y <l & S
ST SITEA NI HTd Sifeeege S ¢l

CH, CH(OCrOHCL), . CHO
([ eoa—=s (OF o,
i Hepel

eSS

T8 srfafeman 3’213‘ Tfuferar (Etard Reaction ) el 2l

(@) hifen 3MTAATES o SUART | ( Cro, )— e A1 Hfaeenfud
I I THEF TenSES § HHE SRS & Wi
AfrFd FH W IffAEa SEtdee uw g 81 sfifegia
SEUHIE Selld 3Tt o WY Sel STHed B T SiceeEe

T 2
CH(OCOCH), . CHO
+ cro, + (encoo 22, [ LN

afeeeEe
(ii) UT9S G o FARTT b YUY ST ATTSTA— cfed UIvd et
FART g o=l FANES <l B, S Sl AT g Si{cSgEe
T 2| TE SlcSRZe oh SEifiTeh Scued i fafy 2

CHCI, CHO
CL/hv
©/ ©/ 33K ©/

WW\’HW

(iii ) TMETHA-h1E  3TRIfshaT ﬁ— EERE IR - e R E S
T FANES A1 FEH FANEES hi Ul § e AR5
AR BRESISH FANES & 91 fha o §, df s~ifeeewe a1 yfawenua
IifeeeEe W B gl

CHO
CO, HCI
st AICL,/CuCl ~ ©/
A= ER e

Tg Afaferar M- IFThAT ( Gatterman-Koch Reaction )
el Bl

Ufeesze, HhidH Td SR 377 1239
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8.2.3 hISIHI &l 1. Ufaer FAREE |
e TR st qen hefiem FarEs i sfafean 9 o sEiferahefiem
&1 U FeivEe ¥ Al F W HeH T B 8

2R—Mg—X + CdCl,——>R,Cd + 2MgX)Cl

2R’—|(|)—Cl + RQCd—>2R’—|C|2—R + Cdcl,

o) o)
2. TIEEEA A
Teerd 9 MR AfTRe® &1 fFa ¥ Ia IR 1 Sd ATeE HH |
FIEH I e 2
NMgB
gm // g ' H30+ //O
CH, — CH, — C =N + C;H.MgBr ——» CH,CH, — c\ —— CH,—C
C,H, NCH,
BlEEEICIE]

(1~ eTgrd)

3. o= a1 yfeeenfya =i A- fofa tgfafem wdige =) sufefa o
A=t 21 Ffaefid o=i, S FANEe o @l AR T T HieH
% 21 Fe eAfufmen ﬁ@ﬁ—m e tfafeRam (Friedal-Craft's
Acylation reaction ) FEAd 2l

0
O C
I ~ N
© . A/R-b_ o FEEAC © Ar/R

gaweor 8.1  frefafad Ewiawon i e o fau sifufedesi o ™ sqase—

(i) BoFA-1-31Tc ¥ BoR-el (iv) U 7EeREd ¥ teHa
(ii) WEFARRAA T HEFARrAA (v) Ufeae Tehreia ¥ Hifea
(iii) p-FIANAET W p-FgeiaifeeeEe (vi) =L-2-31 ¥ T
g@ (i) CH,NH*CrO,Cl-(PCC) (v) et
(ii) T=EEH Cro, (vi) O,/H,O-f% 4y«

(iii) CrO,(CH, CO), % sufearfa & /
1. CrO,Cl, 2. HOH

(iv) SREHfeatgfafrerEeEs (DIBAL-H)

240, WA fagm
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QAT 92

8.3

8.2 1= atfufseneti o Sl &t @ fafEu—

1) ©

(i) Hc—c=Cc—H

Fifcree
o

+ C,H;

/C\ fastar AlCI,
_—

0]
Il

Cl (ii) (C,H.CH,),Cd + 2 CH,COCl —>

Cs,
CH,
1. Cro,cl,
Hg™, H,SO, (iv) 2. H,0'
NO,

Hel A9 R B TG ok ®9 H Bt ], TS Tk ATl 59 81 3 Ufeeere
T 1M el dIHH W ga A 3ME B ¢l Ufeeesel o HhigHl o s
U STTaeh SeHH oiel BTggrehleHl i Seri & 31fere 8id 2| 78 Ufeeemsel
@ ieH ¥ fgya - f5ya oTRdv o Fea®y 3 gad Sfifvdesh |UE &
HRO B E| TAh FEl W WHqed ofifvesh UMM ol Ueehieladl W
SHITUesh eEgie STee U e & %Rl %H 8 21 F1et Fifireht =i,
et anftereh gemM 58 3R 60 €, FFeMleh] o =gd %9 | W@l T €l

n-A 273 58
Tofeiuea 281 60
e 322 58
A 329 58
o~ 1 -7 370 60

tfeegizel d FieM o R 958 99 99d, ToHd T8 9UaH Sid o
Y BESISH e S o RO Yeleh A o Sl W o g 2|
5

WY S-S Ufehel @l F e Sgdl 7, TRT gereiean deit ¥ wedt S
21 ueft tfceeee 9 wigq g+t FEtTs foomaesl SH— S, $aX, BIETd,
FARTHTH SefE H YA st B 71 e Wfeserse | dieor iy gt
1 S-S STUpaHT T STRR Sgdl ST © T A e Biet St © e g e
St @1 arede § Wehfd W 91 S ol 3ok Ufeeggel 9 shidl sl SUANT g
9 Fea wHeh] o WAoo fman S 2

TfeeeEs, FieH Td Sreladicsn 7 p2dd
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SEER0T 8.2 frefafad Afiehl i w@eMishl o “gd HH W oA hiTSi—
CH,CH,CH,CHO, CH,CH,CH,CH,OH, H_C,-O-C,H_, CH,CH,CH,CH,

Eal fiTeRi o iUk SAM 72 § 74 o WH H €| ik chad g 1-37A & TAfeh
Faqeniuaeh eRgieH STEY o HRU UM 59 8, S SHeh! FaeHih Tad 31feh
BT T2t TeiaRdiuee § e1fereh yeia & 31d: <oct § Siamienfuce fgyd STt Feret
B B n-U=A § ohelcl ool afealed oet el §, 37d: XU TTu ifiten o Feerieh sigd
%H H TH YR TH—

CH,CH,CH,CH, < H_C,-O-C,H,_ < CH,CH,CH,CHO < CH,CH,CH,CH,OH

aGAERT 99a

8.3  Tr=fafed Afferl &1 STk Faeriehl o o&d %A | oFafied i)
CH,CHO, CH,CH,OH, CH,0OCH,, CH,CH,CH,

8.4 RMEbGEE
giAkes

Ufeeee T ®i12H, SF § heite fharas Te faemH € o: 3 T q9H

At sfafsand weikid w2l

1, TRt FrTst arffsRan

ot o Sl gelei-nl anre ifafwand 3e St €, (Theh-9, Hefn-11)

ITen faudiq Ufeeeees @ #iea Tfgwwh Fs sfafmad yeikiq s 2

(i) el G erfiferarstt @t ferarfafe— iyt geta et
e °h STRIRAT e W 39 UM T STHHT HIAT € S HITe Hie
o sp? WehTid Herhi o qel oh oI ofdl T it © (Fot 8.2) 1 39 ufswan
T hTe 1 0T LT sp? W sp? B Sl & TUT TTFAH T Ueeh [FATZE
Heed! ST ¢ 1 98 HeAedt Afafenan WeAm @ Uk Yo I wioh fagd
I IR A1 B el IO e - 3AerTeH fgeh 31 W Ny~ 9 HY
1 TS Bl B S e 8.2 | wwie T R

= | (m—;) =0T 2 (?ﬁa)
/ \7 a“ 0 a“ OH
b

AqEREh I HEFSA

ot 82— FrfeT FHT R (45) srfufmamiicmi— oot @ ffm gaEl & HRoT A 2

FIFTHIAIT 3TTHHT

242, WA fagm

srfufsmanet o tfeeeme HigHl S erden sifuew sfafwaria e &) fHfem
®Y W IR S R Hle o Tga- B hieH § Sufterd 31 drifers
¢yt gqe Ufeeergel 1 otden sifue S1em SO wd ®, fo
el Weh &1 UE1 Wieendt Sufterd gian 81 ol &9 ¥ UfeesRe HieH
T <o foramiel B #, ifer wer o sufted < tfesha 9ug HEita
FE F TR FH F MfeceEe F qe § wH W AW 2
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FEE0T 8.3 MUK AR AR H sifoeens Uiia § A sfafwania g steren

AfHeR, 39 S STUST HLN? 3TY IR i AR Hifold|
Be  Aifeeees W hiEite WS 1 hTed TREI] WA % HE(A Y o HET H

qorl § %9 gols W e 2l

d(I)I < Ifegese | ST o HRUT Hiaifel

NH R\y  HYE F yad w9 & I ¢, S R

., ot e en @ o7: 7 Wi 9
w1 sAfafwania g g

(iii) YRR G iR et G- faeios stfirfmanstt o %

TEYUl IETET0T—

(%) TESNH WEAEE (HCN ) &l daeH— UfeesRs 9 ®ien
BIESISH FEES ¥ (HCN) 3Afehd Biehd H1d HEeRieT od €
IS HCN o 919 =g atfufsran aga el it 2; or: e &R gn
IR 1 St & AR SId WEAES SEH Yo A9 ERl (CN-)
ettt ARl T HAST Bl S WEMeRied 3d B
GEFETElE ST Gefta geAed! B 2

HCN + OH ——— :CN+ H,0

s . O (0] + CN
>CQO t+ ICN <— |:\C/\ J ﬁH >C<OH
/" cN -

TSR HEAST

(@) Aifean SEEchES & HaeH— Ufceese Td ®ieH difeam
TESIST TS o WY W eieh AN I I
Tfadta gare o SR A ot fefq sifuw tfeeesel &
oI <1 3 e atfehar el o foTq o1 3T Bidl 21 BrEgeH
FEhTES NS ScIE STet § Stfererd Bl ©, Sl a0 Wil avdi ateren
&R ok 1 Nfafehan Y qH: ot hreitet el § giafda fran
S el €| TEfIT 78 Ufeeeigel o e o IRehior & forg

I e 2l
SO;H  grM T SO,Na
Sc=0 + NaHSO,=—> ¢/ — 7

x 7 NOoNa 7 NoH

AEHTHZE AT
Aqfier (foreeeti)

(1) TR st o |aeE (@ THE 7, He 12)
() Uchicl ol HaH— UfceeRs, THREGE UehRia &1 Th
ol T oF WY Y TRSNH Jarige i surkafa § sifufswan

Ufeesze, HhidH Td SR fceh 377 243
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ROH OR’ , OR’ Ueshiodl Ueehlelel Hederd s €, e
R-CHO g RGH %R—(ﬁ 4 H,0 IR FE 6 T : T el GHR
~oHu H' “NOR’ 4 sfufEen X S-eEieRE AT
e . iﬁm%ﬁ;t@am%éwﬁﬁﬁ%

T R
RO, CHOH pafms Ry /O CH, H1eH Tt e uRftaf o i
R/C—0+(|:HOHW o + H,0 Tl % WY S S S SR
: O —CH, R €, TR el T e e &
TR TR e o SRS FAEE FEE T

C=0+HN-Z ——

/

z=Ufewa, URe, OH, NH,,

C,H,NH,

—OH

- NH2

—_—

O,N

— HNONOZ

I
—NH—C—NH,

HidisH 1 WeHiga Hdt 8, for Feifel T 1 SolriReT vaf
wedl © S Ul Telgehiel T AR STRHTT ol Tl S Bl TEiee

q Fiedd STl @S 3T o 9 STIsTIsfed gt shAvT: T Ufeeess

9 1M < B

(T) I T gHh A= ol G — STHIA 9 $8eh e H,N-Z
S il tfeeere 9 HieF &

OH
\C/

7 N\NHz

) il T W ed g1 T8 tfufman
T CENZ+HO oty 2t & qon o @ SaRa
B &1 HeAe! o ga feielienon g/
>C =N-Z & o HRT AT 38

NHCONH,, 3| o A a3
AWl 8.2- UfeeETssl 9 el (>C=N-Z)- & &3 N- Hfaeanfud =1

SRR >C=NH
'@ﬁ? >C=NR
e T >C=N-OH
%'I?ag?:ﬁ_'l >C=N-NH2
wret T >C=N—NH©

05N
2, 4-SEAEHA >C=N—NH ONOQ
TESSA (2 4-DNP)*

o)

REIEAC S ECY >C=N—NH _E_NHz

yieenfyq  sHi=
(RT% &)

* 2,4-DNP =91 didl, A0 a1 o 3@ & €, < Ufeeene 9 ®ied o sifqasom ® sugei )

244, WA fagm
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2. IeEH

(i) UFEiel § U= — Wifesd dNeEgEe (NaBH,) 3fe@n fiferm
TfufTa4 B1EgEe (LIAIH,) o1 ST BEgiSH g1 Ufeeerse 9 ieH
aTaferd St AT Wik qon i Toshlela 33 € (Tehah 7, el 12) |

(ii) BTESreRTEAl | TUSA— Ufeeeee Td ®ieHi i HEiHd T STHHd
S Td Iix BEgiaelie 3 g Afufewan 9, (Seia=ee 3Tu=E ) a1
TESSHA o WY AR & 1E, el TeRsid S8 Sod d9eis
a1t e # wifem a1 defiem BEgiaEs % WY T FH W-CH,
e ¥ ufEfdd 8 S © (aiew-TRyeR sTaeE )|

N . Zn-Hg N .
/C—O —Tic > /CH2 + H,0 (FATET TI=E)
N.__ . NHNH, KOH /Ufefiq Teigehict N
C=0 —5—> JC=NNH, —= > CH, + N,
. (IeH-ThyT AI=TA)
FAIe 2ieig (1841-1918) 3. SiierdteRTuT

e faeafaeerd, SHA §

@A fagm & IR 9l

SierdfieRtr atfufsren o Wfegees ®ied ¥ = =Eer & 8 teeerss
& o gRI Sfedihd Bt ehislifodfcreh 37t &d &1 J@l deh i T
ATl Tr hHeh qEaan el stfirenter IR e foeem off tfeeemel
w1 SfrdiHd L g Bl
R-cHO —2 5 R-CcOOH

HISHI T TR0l = ool qRiEfaal, S— Yool SRR
FHHT R I AT W B &1 39 SRR B FleH-hleA Tee] T
forger g1 @, TS99 e/ waifefern sl o1 fago o gian 21 foes
FTe AT HT G, Gl HIsiel ek o e TAEt ¥ +1
Bl 2l

1 2 3
R—CH,—C—CH,-R — 23 R.COOH + R-CH,COOH
I (C,-C, 54 forer & )

o)
+
R-CH,COOH + R-COOH
(C,-C, 51 foer B)
F= fu U g3 ettt e Ufegerel iR wieMl § favg we &
fau wea e §-

T(AT-TequT— TfeeeRs i aen o+ emifama faee Tee faerem
(e AfqepHer) o T TH A W fHeeR 91 a9+ oF R THHIR
feer gdur 5 w1 21 UfeesRe W Sl FomeH o tffaisd 8
sma €1 7 safafeen e mem | "o e 2l

RCHO + 2[Ag(NH,),]" + 3 OH——> RCOO + 2Ag + 2H,0 + 4NH,

(i)

Ufeesze, hidH Td STl 37 1245
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(ii ) SfeTT-ufigrur— wfem stfasdss o < faetaq ®fem faea a9 wiem
foe@m B B4 €1 thier fore@m A Sielid hiw Tethe qe %o faeaq B
Tifegn Wfemm erde (Ieiet Taur) B &1 e | gd S faeam gqH
e ¥ fHey S 81 Ufesese i hien faemm o @re T & W -
I FT U BT B WeSese A Heifadeie FomEH o SdiEd e
W €1 Wifew Ufeeame Tw wem o 9 gl w& e

2+

R-CHO + 2Cu* + 50H —> RCOO + Cu,0 + 3H,0
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ShHRT: <
C,H.COOH > C.H.CH,COOH > CH,COOH > CH,CH,COOH
ShHRT: <

FEfFTA T N HHa AUal IR T8 o WY 9ged 39 9 9
Fraiferafersh 3Tl 1 STRAdl ofg Sl €, S <= ST TMT ST J91d ok R0

sruferd e o fadda 2l
7 iz
// +
H,C @c/ — HZC—'€\H= c/
OH \oH

T FHEIHA T8 ¥ GaAfad sp? Hhfd hleid hl Iod foe[asmoneTehdl o
RO B 71 WNHEH HIeifriie 3Tt 1 il daeid W SelaRd Taad
FH I G ki IURATT TAAT BT T € Wl SoldeH Il UUE
Sufterfa eerd &1 el 2

COOH COOH COOH
OCH, NO,
4-TffeFieIgsh T ERsiECc ] 4-TE2eISeh 3TFd
(pK, = 4.46) (pK, = 4.19) (pK, = 3.41)
8.9.2 C-OH 3T&Ed 1. TAEEEEE o faem
foaem deisht Fraiferafers Tl @St o7l S8 H,SO, ST P,0_ % |1 T i W
aﬁw T TTRESEE S d &
O (@) 00
4 N\ A 7 N\
H,C—C + C—CH,———>CH,-C C-CH,
\ / or P,O,,A
OH HO 0)
TAIEH T TR TTRESES
2, TR

TESISH FANES 19 SIF WS 7] ST 1 SUTefd § T oF[ 2|

-
RCOOH + ROH ———— RCOOR' + H,0

Ufeesze, HhieH Td FhIdioRdfcleh 37 1257

Reprint 2025-26



soraieriftee 3Eat 3 Secdiarut &t Renfaftr

Hifrfcteh TRl ol Ueehlgicll oh |1 TRV Teh YehR ohi ATTHeRIN Ufae gfaeerds stfyfsman
1 el i SATSH 1 WA Sl 98 il Ueshigiel o e Fmrst o fore afea #
21 81 TV T H Tk e o1 TR BTSSRI e 1 ~OH, T9E § ufafid #T <l
2 S T Afush el STafvTe gHE B o RO, SSEH St 319 o w9 H faeifud 8 S 21 stda:
=g R it deifid T Wi 1 @meR T T 2 o 2

(@) OH* . OH
/ H (; R'-OH I
R— c\/ = R— c/ S R—C —lfl)— R
OH OH ‘OH H
w3 e ekl

.
(@) OH :OH
/) -H /) ~HOH I
R— c\/ — R— c/ S—— Rg(ll— O-R
O-R' O-R QgH
TEX i TR

3. PCl, PCl, TS SOCI, & H1e 3Tfrfshan

FHTaieRIfeTeR STl oh1 BISgIToRIc] T8, Ueehlalcll o BTegioae THg i
T SFTER AT 7 SR FIERRY U=TFAREE (PCL,), HIEhRE JEIANES
(PCl,) @AUel A FANES (SOCL) o | Afufsha g FAri=
A Wfreenfd B S 21 e FNEs i aiad € Sl €, it
79 Afafhan & < o SR T B €, S eifaferan fago @ e feea
S &1 SHfeTy, 9T Sedrg <kl qREneH g gl S )

RCOOH + PCl, ——> RCOCI + PCl, + HCI

3RCOOH + PCl, ——> 3RCOCl + H,PO,
RCOOH + SOClL, —> RCOCl + SO, + HCI

4. ITHIfET ok @y arfifeRar
SHaiforafetsn Tl ST o |l sAfufswan g S Ed oeo o9 d & St
ek == 99 W TH FE W THEES 99 31 ST

— A
CH,COOH + NH, —— CH,COONH, ——> CH,CONH,

sHifEm TEee 10 TfHEe

—+
COOH COONH, CONH,
O + NH, =—— Ej 2, O
-H,0
S SE ITHTES

258, WA fagm
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8.9.3

8.9.4

et e feTeh

|

(-COOH)
it

arfuferamt

1. U=IA

FHTaIfoRATcIsh 3TFA T UEIHfTaY BEeRe AUl SEand grl Weifish
Uehleiell o orafead & Sid 81 SEaRd, T&X, Agdl, gol safs oid
YehTdicHeh TGl ohl TRAAIgdeh oTafad &1 hidll difead areRsRe
e g Sl Tafed T8l |

(i) LiAlH,/32R  31era1 B,H,

R-COOH R-CH,0H
(i) H,0"

2. TaemEiterme™

Tt Tl o Afedd Tavl i Feeed (NaOH A9 CaO, 3:1 %
A W) o WY TRH HE W HET SESAES Mhel Sl € Ud
m@aﬁlﬁh I Bid Bl uR sl faekraifaes (Decarboxylation )
el 2l

NaOH & CaO
R-COONa — > R-H + Na,CO,

HTaifrafers STl o &TR ¢Tq v ok Sl T 1 Se[eTTsed gr
fasmmaiforae 81 a1 @ qen U8 eegrehre fffd e & foad el mramope
FT T, 3T o Ufoohd TE H IUMEUT e THVST i §E& 9§ A
_&')f?ﬁél B ﬁﬂﬁvmﬁaﬁﬁé@—m(xome Electrolysis)ah?_v\l 2l
(THH-9, Hef-11)

1. gelr=
U weifediers e TS0 o-eggieH faemm e €, el BIshRE i
Y W i Suftefd W S siefen s ok Wi sAfufseAn gm
o-SEEEI TR ST 3 ¥ 39 SAfMfEA F FeTRIeNE Sfernt
WT%WT ( Hell-Volhard-Zelinsky Reaction )W %\:I

Ufeesze, HhidH Td FhIdioRfclsh 377 1259
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(i) X, /ot Freme

R-CH,-COOH > R-CH-COOH
(i) H,0 |
X
X =Cl, Br
o, — TS o
2. 99 ufaremus

5 Freifeae T e ffehas td der-fdelt ¥ #1 wifd =R
FH B wWHfes wreiforafaes 7w ﬁ%ﬁ—m ( Friedel Crafts )
atfrferan Wi & w@1 (S FEifre g Fferas a9 €
I Tfafem FaREe (TR o) HEieId 98 9 oTEfd @

EIES
COOH COOH COOH COOH
Tz HNO, + @ Br,/FeBr, @\
TEH,S0, NO, . Br
M-TEZe—gsh T m-Siareigeh 3T

agAERT 9a

8.8 i wf¥fq ercdl & Wedeh g W iAW1 1A 3 Wt 22

(i) CH,CO,H 3@l CH,FCO,H
(i) CH,FCO,H 3%l CH,CICO,H

(iii) CH,FCH,CH,CO,H €l CH,CHFCH,CO,H

vy FiC Q— COOH @@l H,C @—COQH

8.10 coliicrelftee woHts ot W, o0, TE, =wel U6 Teiaeiwiien Sem | SuE | o7 2

oA o TS T faaieeh o €9 § e @re e | ek o ®9 § 39An fohan
ST €1 TRITSIS3Igeh 3Tt 1 SUAN AEeA-6, 6 o o o Bl €1 siilgeh

STRBT ST 1 TEU H ST GOY 5§ el ¢ Wiead aAue & S @
TReeror § Bl 81 Seed aE STl b1 SUAN WieH e ATHSI] oh Seqe |
fopann e 21

260, wWrH fage
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ATALT
UfeeeTes, HISH Ud hTaiferdfeTen 17T, el AMiTehi o o Heerqul o € 5 it T Sufeerq
F1 4 rtueh et o1 B €1 31: 3 BESiehEHl b qerid 3ffvaeh SerdHl arel Seri St S geid Afiehi
1 o | 31k a9 W Saed €1 ok IR 9ee s H ercafush faom g #, it 3 9o & |y
TIESISH S a1 Hehd ©| STl TaET STcATeeh @all STel fokil hiale @ell o1 SUrefd o Hrol Sl o
e i & fohg W= whreiften faement o facia g €1 Ufeearsel o wufis tehiEidl & faergerm
71 Tt Aferdtenon steren Ufet Baigel o T sroeree Ry forfea foman s wenan 81 WiHfes tediere
off afferdieRor gRI 7 YohR @ =TT S Gehd 2|
1. UHifew TTerEeRe &1 Suftelfd § Aidd S=iHl o HIfHeINES d2@ Cro, g SledTehiol 9
2. st T Feives o1 U FeitEe 1 Syl § T o swremHEEe T eRgEii o

BRI W]
3. S FNIEE o SeleTIE gl

IS 1 Tgdiaes Uehiaiall o STeRiehtor 3 Ueehteal o SterarsH (Hydration ) § ferfea feren St
B HI2HT 1 U FANES 1 STEUfeehel hefHad o Q1 ATAihan grI o sFE1 ST Wehall €1 WHIEH il
! forfe 0 &1 U orest ot Wifesh et 1 UfHd aiNEel 9o TTeEgRel g1 WS shived
el 21 Ufeeene Td ®ieH <Ml € Uesh Al o AisieA grT forfea fohy o wehd 21 Ufeeeee @ &iem
HCN, NaHSO, TehieTell (a1 STesfiet), STt Sgea=i of M= srfuertdent Si9 aich ifeehaifima
(Nucleophiles ) & @191 HTael THE TR AAH FRTST 2afafsramd 33 7)1 teserse wd w1l o sufted
OL-BTESISH 3T Bid €1 o1d: % W %W Th 0—eZES Jokl Ufeee3e Wd HieH &l shi Sarefd o
oS |WeFH 5 9 o-TRglfeeeEe (Ueeid) U6 P-sReiRiwie (F1ed) s d 21 ™
tfeeere o o-gEgiom &l @i ® Wik R ki Sufefa § St stfaferar <o € LIAIH, NaBH,
I SR TEGSA W Ufesess U &I {ured eieh Ueeshigiel sid &1 UfeegEe] Uel &I sl e
TE FAUHT STUEE 91 Stk TRy ST gR1 Helci= T ® e1u=fad e S 21 2ter atfiertieh
T Wil Taetam o TmM g3 s sifiste tfeeersel s STt § seifodfersd sl | stfeiihd
3 T 5 Sferdiieno stfufenansti o1 Sua Ufeeemel ud wienl § faeie s o foran s €1 shreierioren
vl o1 Toer Wifier Uoshieiall, Ufeeersel U UoshiAl o e, TTgeisell oh Siererase 3R M=m
Afeptieh H1 i SEATFAES gRI fohan STaT 21 UUHfew shieifdiors ot i o uwd S@en o
Ufeehotasi o Siferiiehtor 9 feferd feman ST Hehal €1 waify shisiifordfersh 31 @ist ereeli w1 qorl | g
Tael Bl €, T Uoshielcl Ud Siferehal Sifaetel Wwiklell @ Il eifeeh wedid eid €| shiaifedtorsh sral
F LAIH, 91 309 de oR fgoad § erand g0 werfis Uewielel o omafad fwar <1 gear 2
FaifoRferh STFcll BT Al HIEhRE %I SUREfd ® Cl, 91 Br, & W o-2alsHe Bl ¢ (EAwene
Sfetaant arfaferar )| 9dee, teHe, JiiAE, sfeeess, Witds o, UEifen o, Swiigeh o 3Mfg

I el A SE § Heeyol 2|
STRIA
8.1 frfafed v (W=d) ¥ =9 N1 HFd 27 YIF H TH IR0 U]
(i) wrARRERE (v) =sHuERe (viii) zH=
(ii) TUHEd (vi) eiifoem (ix) 2, 4 - DNP @
(iii) QRS (vii) =rea (x) Torw-emes
(iv) U

UfeSBTEE, ShidH Ug hIdioaich T 264
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

frefafaa diftewl & smadedt (1upAc) Tmusfa § 7 fafe -
(i) CH,CH(CH,)CH,CH,CHO (v) CH,CH(CH,)CH,C(CH,),COCH,
(i) CH,CH,COCH(C,H,)CH,CH,Cl (vi) (CH,),CCH,COOH
(ili) CH,CH=CHCHO (vii) OHCC4H,CHO-p
(iv) CH,COCH,COCH,
frreferta AR 1 So=AT SR
(i) 3-Hforcrege (v) 4-FART=A-2 -3
(il) p-TEIHIASTRER (vi) 3-SMHI-4-TfTel U=Aleh T
(iii) p-AfreEfeeeEe (vii) p,p~STERTEG A=A I
(iv) 4-Afoed=-3-33-2-311 (viii) BHH-2-A-4-3TEAEH T
frfafad tfeeesel T HeH o mgdudl (IUPAC) W fafay @ik el Hwd € deh remor 9| o
sl
(i) CH,CO(CH,),CH, (iv) Ph-CH=CH-CHO
CHO
(i) CH,CH,CHBrCH,CH(CH,)CHO (v)
(iii) CH,(CH,).CHO (vi) PhCOPh
Frfafed == &1 9= TRe—
(i) SSICSEIEE 1 2 4-STEEShIAREESH (iv) HEFASLAH I HHIRTEI
(ii) CTEIFAIIHN ST (V) THEA-3-3T1 &1 Tl wiea
(i) UHifeeeEeeEaimE (vi) Widfeserse 1 A SHuERa
AEFiRRIThEicesse &l MEfdrad AfTwts] o @2 Afaferan ¥ a9 are IRl Sl TeaTu—
(i) PhMgBr Td dc¥=q H,0* (iv) TEATA 1 MfeeR qen s
(ii) e ifyerts (v) TSI o™ Td 99 SRSl 3T
(iii) UHHTEIAES TF o 3T
frefafaa & @ w9 Aifrsl § toerel G5 801, fh st sifafman et o) ford Swie
o W wig o Tl B2 Ueeia Woee aen i stfafsmen o wefed Saarel shi wwe fafa)
(i) A (iv) ST (vil) HienHfesEs
(i) 2- ATt (v) WESARaHAA (viii) A-1-37d
(iii) S=AfeesEs (vi) 1-ThfTergidae (ix) 2,2- SRR
e i TrefatEa il 9 Sd qiaftig w2
(i) -1, 3-SR (i) =e-2-37 (iii) SJ2-2-Figh I
WU T Sl o Teeiel o 9 o ol SR S Searal o W e G 9 fafan) yeiw
o odEu T ®F @ tfeeens AW IR i | gelaw{ gm?
TS hTh AR TS STEA C,H, O T 2 4 DNP = S €, 2fer $ifshwieh i STarad hear
2 a1 IRl tfufehan 3o {1 Yol SAiiehtol W g |, 2-SieEshaiiern 3Tt sl 21 AifiTh
I qEEI
T e ATk ‘&’ (oA g, C,H,.0,) ! q] eIk T & e ScAsTIEfed Hid oh

I Teh HIAfRAfclsh 3T ‘@' T Ueh Uoehigidd ‘71 T g2l ‘7' 1 hifHeh 3TreT o |ef ST Tehd
HH R @ SO Bl 21 el W sge-1-$9 a1 @1 sifufwanett § wged g et |t
qarfTH THEON H fafay)

262, WA fagm
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8.12 frefafea Fifel #1 <78 Hefod (Fiseawl | fKu mw) [oremfl o 9gd w9 § orafte Hifvu—
() UEifeeeEe, WHH, SB- giiaeh-=feaehien, Hegdias-sifeerhied (HCN o Ui sifufwareicr)
(ii) CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH, (CH,),CHCOOH, CH,CH,CH,COOH
(eTAan o wH W)

(iii) WAISH oTFA; 4-TSa—igsh ST; 3,4-SlEATEeieIssh oT%; 4-Heffadl s=ilgsh T

(3TAT ohT WU oh HH H)
8.13 fr=fafEa difiek el & favi %34 o foru @ amafe qdem w1 dfe-
(i) WU T e (v) U=T-2-3 T =A-3-31
(i) THEEEE T S=HaH (vi) SifcesEs U TEREwHENA
(iii) WA T s=igh 3T (vil) TS T UrHe

(iv) oIz 3T T Tfore=ae
8.14 =i ¥ freAfafaa Aifies! o1 fatam 319 ford YR H31? 319 18 o Tepraiiier ey Tg *ig
ot swreifrer atferds, foad w9 Stfuss e A 2, %1 STEN T Gehd B
(i) wfe s=fue (il) m-TEIe~Igsh T
(iii) p-TESA=dIgsh 3TF (iv) SiTeagifes o1
(v) p-TRE=e
8.15 31y fr=fafed Tuiaeon i sifusrad 3 =Ron | fFfg YR ° §u= w2

(1) WUEE 9§ e (vi) ST 9 1-hieaeaia

(i) S=igeh 7 W SifegeRs (vii) S=fceeRs ¥ 3-hiTerdi-1 -1
(iil) AT O 3-TEgleTAa (vili) SICEEEE U o-BEge kMo 3T
(iv) I " m- e A (ix) S5 3T ¥ m- AEee~Tcd Tehlgia

(v) AifeeeEe A AwER
8.16 Tr=fafad 9= (¥R) &1 FUH HU—
(i) uEfefam (iii) 19 Tesa oA
(ii) ohTTsIRy Srfufeman (iv) Torenrsiiferaer
8.17 frAfafEd yie Hyewor § §2 g0 URfs wsred, sAfvehtis stean SRl &1 faert qoif wifse—

CH,CH, COOH
) ©/ KMnO, (if) ©: socl,
KOH, m coon ™
0
Il
H,NCONHNH, _ c
(iii) ¢HCHO —— (iv) —_
o) + CHO
[Ag(NH,),] NaCN / HCI
™) U AN ) @ e
CHO COOH

CH,COCH,COOC,H ) NabTL
. ses #
(vii) CGHiCHO 1 NaOH (viii) s 2 2 T

CH,CH,CHO A

(ix) QOH _Go, (x) <:>=CH2—> <:>—CHO
) 00,
) ZnHio 2 o

tfeeeEs, M Ud FEiadas 7 ;263
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8.18

8.19

8.20

frafafed & dafoq sror Sifs—

(i) CEFARTAN =gl dfed H HEAREET s €1 Wy 2, 2, 6-IuleraEaeigat=H T
T&l Ll

(i) THiwEiEe ¥ I -NH, T B &, WJ hadl Th -NH, 998 & THiwese faed |
W B

(iii) FTeifFEfcId 3T Ud Ucehleld |, 3T I i suRefd § TR o fov=m & 999 wid
el TR 9 #@ Tfda g € susl freee e s wnfey)

T FHEH A T 69.77% e 11.63% BESSH ad1 I S 21 dAfiew &1 afvaes

THUH 86 §1 UE A AfGhHE whi Ut Rl il Wy WETH TRESSHUCHEE o @Y

Iqnrel AifieR a1 © qUl SAESIEM W a1 B Weel SeRiRul W Ui ael Wiiige

I @ B AR W G wlE fetEy)

Tafy WHEaES AP B S WA FEifeEee S w ged H osfus ? W

HTEieR(CIh 3Tl WiAie i STUET Wee 3Tl @1 Fi?

PB AGATART H2ai 3B TR

8.1

8.2

8.3
8.4

8.5

OCH,0O OH
| Il
(i) H,C—CH—C—H (ii) H,C—CH—CH,—C—H
i
(iif) CHO (iv) ¢cH,~C—CH,—CH,—CHO
OH
o)
(|2H3 (|)| (|2H3 Il
i) F C—CH
) cH,CHCH—C—CH—CH,CH, (vi) ’
o)
o Il
cn CH,—C—CH,
(i) e (ii)
CHO
o)
Il
ai) O (iv)
H,C CH,
NO,

CH,-CH,-CH,<CH,-O-CH,<CH,-CHO <CH,CH,0H
(i) &R < WM < e < T8
(il) THAHHA < p-Iefifeesne < d=ifceeRe < p-AEE=~icesEs

O,N
N—OH NNH NO,
(i) (ii) (j

264, WA faam
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HG
C=N—CH,CH,

I
(iii) R—CH=CH—CH=N—NH—C—NH, (iv)

8.6 (i) 3-Whiagrarss 3T/ (i) 3-Aforaege-2-3Es® o/
(iii) 2-AfeTEEFAI=AhTa o eTh T (iv) 24 6-TEATEZeAEs T
CH,CH, COOK COOK
8.7 ) KMnO,~-KOH HJ @
. —_—
COCH, COOK COOH
(i) _KMnO,-KOH Hs @
COOH
MgBr
(iii) Mg _0=C=0 “OMgBr _HOH
ether
COOK
CH=CH,
(iv) _KMnO_KOH _ + HCOOK
+
leo
COOH
8.8 (i) CH,FCOOH (ii) CH,FCOOH

(ili) CH,CHFCH,COOH (iv) FSCOCOOH

h e

Ufee8TES, ThidH Wd hidiaieTsh 37+ 1265
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BRI

9 THheh oh FIF oh TN 379 —

THAT T AT oF a1 o ®9 H
L e, forger wee fifae et 2

THAT 1 wrerthes, fadiae ud getaes T
Y offeRT0T T Fehl;

I =T 9MFT T8 [TUPAC USfd § AHeRo
Eh‘('ﬁﬁv‘ﬁ;

THAT o foram &t o et fafeat o
avhwa%;

T o T T RS Y Foh;
wefe, fgdias @ g taE o fadg
Eh‘('ﬁﬁv‘ﬁ;
TRUSAIIY @aun o fatam 1 fafuai qon
Wifes it o Afient o gyewor ®, i
USiSeh i B, ST Hewl w1 auid
el

9.1_§aﬁﬁa€rei@ar

Weheh

:

_—

D

UM

QHHl T YT sadntae; IuFnT il ot dqen’ & wyemur ¥
gegataal & w9 ¥ gar &

THH, STHIMT o709 § Teh 31efa ek gIEgie eaTIfst o Ufeshd
Stoe Ut wel gW foRemd ¥ W iR AR B T
eyl ot st €1 Whfa § 3 9N, e, tehdies qen
Tl § U St €1 Heafid Sl ¥ Sgask, W S iy
aftafaa €1 1 Sa-dfewa Aifres, geraa — tgHfe @ik shig,
T YA THF-A10 a8H oh fau femen S € aF o € fgdtusw
T wHE B B Tk Gyl AR ‘e’ w1 SuEm
<afaferean & fagsas & &9 o fhan s @1 wfag wfafeefmm
‘SHfge’ ® off gt U Tqe Sufterd @1 S STEifEm S
1 W JSUfhash o &9 § Bl 81 SEUSIEn T, okl died
fafir=r Wifees ifienl &1 oM & Feead 89 €1 39 Theh | Y
THH wd SEuSem wavt o fav o faaga SHei ura S

I. QU=

T 1 STfn o Us, S el Al SRSl UHTIRT Wi
Ufesra Sivetoar TRe Tl gR1 forenfud &R W gU =
®9 H WA ST Hehel B

IR —

_CH,

CH,-NH,, C,H,-NH,, CH,-NH-CH,, CH,-N__
CH,

ST ST ifd, T o1 gerei TRam] BrfEst € U6 39 W T
ARSI TR el &1 Wi W -TE2rSi o e sp® Hehfld eid
& qen A T emerfa TRl Bt 21 Aseee o d spPHeRfa
FHeehl H H YIS UHIH o WS o TR SRS 1fal hieA oh
herehi ¥ AfqeaTaT LAl &1 gt U | Eee o =Y e o
T SR gerei et feord T&an 81 STEefer seieit e
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9.2 oEiEBR0T

9.3 AHIHT

%1 SUfEfd o HROT C-N-E &0 (S E = C 3191 H?), 109.5° ¥ FH Bl
2 ST % AU T 0 AR H 108° B © st R fe 9.1 W <win

T R _—
/sﬁaz“r—rw

- CH:a\
“CH,

ra—
CH,
4\_/108"

ferT 9. 1—2rEnferdsia &1 fiRfiret snwfa

sHIf 31v] H Ufeshal AU@l TR el g1 Ufaeenfya gEeiee waTpsti i
AT oh STER T UHHT 1 aftentor, Weifien (1°), fadiae (2°) a2 goEs (3°)
H oo S 21 A ot § T BTegion W] R S1ee Ar § gfaeenfud &t
=8 Wi (1°) T R-NH,, 12161 Ar-NH, W it 21 afg STt o &
BIEGISH WY el R-NH, o T BIEGISH o1 Fiqeend™ 31 Ufeshel/aie
(R) T9e ¥ 2dl € o 379 o1 W shiil2 3Mueh! fgeiaes @i, R-NH-R' W
Bl a0 wfewe/ifie gE gaM s1eEl e B gehdr 21 U SR gEgieH
wRAT] 1 faeemme tfehel/ifiel 998 © 89 R g THA od 21 afg g
Ufehal Aua TR 99 99 8 @ THA ol ‘'’ e fa= g w fafsa’
Fed €l

NH,— RNH,— N—H — N—R"
R'/ R'/
s (1°) fdass (2°) FdaH (3°)

g Tgfa | Uferthfes T 1 AR THHE 95 § qdone Ufeshel TRt
T V=, A UfohertH e % ® § fRa S 8, S9— At fgdee
TS e T H St Q) te fush g WM el € qd Ueshdd WUE
T W e Yoot I8 e 28 T WA TR Sl 21 e aghd § G
T AR Yeeh o o &9 H 31 21 IEne CH, NH, &1 71 R 2
IR Y& JEet | U W A Tl W UHH 99g Iuferd 8 99 UHH S9gl S
fearfq s1em A 1 GEn 998 3 92, ¥ e 1 TR, IR ok U
el oMt fAfEt 1 St 21 TEgiehte 9 1 ST SFIT 1@l Sl 2|
3TN~ H,N-CH,-CH,-NH, %1 /9 TZH-1, 2-TEUHA 2|
T den gataes WA o N &l B2 Tfeshal TE o WY g fowemes
o ®9 § T I &1 3TEN CH,NH CH,CH, %1 7 8 N-Hfoeiie =
q (CH,CH,),N & 7 © N, N-SRUfeeiemi=| afae SIeeor aroft 9.1
A fau 21 o ol HrE e F ged el 7
i 1267
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Ut Wi % —NH, 998 914 90 9 WY 1 @ 21 et T w1 T
W I[EO C HNH, 21 9= ugfa # @ tfve #ed €1 4w
aegTEr Tgfa o oft wherd A 21 URA THA 1 THR I GHF T ok
U H f@ 9m o o1d § 9 'e' AT 1 Yfaeus THHF (‘amine') 1K
¥ F B o e ugfa W C H-NH, 1 AW =+ Bhm
RO 9.1 ¥ 5w Weshel o URel WA o W T SEgdeE AW § e T €

AR 9.1-F9 Ufewhel UF URer WHHT i UGt
o = wmEw empfm

CH,-CH,-NH, TfUeTuHA LOECIE]
CH,-CH,-CH,-NH, n-IfeTaHi - 1-THA
CH,— <|:H—CH3 iso- MfUeTdH+ Fq-2-THH
NH,
CH,— 1?1— CH,—CH, foreraforeiH T N-Afererue=ei=
H
CH, —ITI—CHS EEEIDGLEIE] N, N-SrEafemeg—de
CH,
C.H,—N= CH,—CH,—CH,—CH, | N.N-TEufoeefeatss | N,N-SEufeeea- 1 -umm
C,H,
NH, —CH, —CH =CH, dfetert -2 -1 -
NH, — (CH,), —NH, TR SRUHA TRIA-1, 6-SEUHA
NH,
O - e
NH,
CH, y
C( o-2TefE 2 -Aforertsret
NH,
© p-SEfeAH 4SS
Br A -SIHGATA
N(CH,),
N,N-SrEafrefTefa N, N-SEafIea=i~H=

268, WA foaam
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et F2et

9.1 frAfafEaa THA ®f wufiesw, fgdeen staan gaas THAl o afid shifea—

N(CH,),

(i) “ (ii) (iii) (C,Hy),CHNH, (iv) (C,H;),NH

(i) S ¥ C,H N ¥ ur fafa= qmeEet THHl &t s fafew)

47711

(ii) 9t weEEEl & sy T fafe)
(iii) fafe= g 570 SF @ YR %1 guEgedr wSiE e €2

9.4 A=l T
o=t

T o faea Frefatea ot | fw s 2
1. TEET ARl AT TU=EA

g Afier gew fawifea frokat, Teifean stoan wiferm =1 Sufefa o
TESSH 19 Yared & U UHH o srafed g S &) el memm |
el g1 ot TeRT STTEEE B Wehdl 81 S YR © AgiUeshA W W
ookl H e7aferd &1 S Hepel 2

o oW
NO, NH,
. Sn+HCI
(i) ©/ e Fe+HC1©/

TS IR Ud el 3T SR 319w shi el < St §, ifen
sIfafsran ® S FeCl, SieeTaafed Bieht Blegaiieh 3Ted 3l 21 37d:
Shael SR YA T o T BEgEiiss o i 9gd wH HEl |
TEghdl Bl 2l

2. Ufeeret EcMgEl ol THStaTIRES

T Teheh 6 § TgT © foh Ufehet steran difsiel eaiigel § shisA-gelisH
e TR g Eeran o faeferd et S €1 31a: Weshel e sl
TlEe ST o Ui foerem 9 Mfwerd gfoeerds sifafewran w
& forad T Ty T (-NH,) T8 9 giaeenfud € S @1 st
31U G C—X 3Ts¥ o fose st TR o1 STHFI3TIEE (ammonolysis)
Fed 21 I8 ATufHA 373 K a9 W Hia sg et § FUd 21 39 THN
T o W THE T # we SHeER w3 qA: e
2age ¥ rfufean wweh fgdoe wd qdtae WA qun siad: =
ST a0 o Hehdl

NH, + RLX —> RANHX
Bl ETHI yfaeenfya smifTam =0

T 269
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+ -
RNH, 255 RNH =55 RN 5 RNX

o o o @
(1°) 2°) (8% SIIH oaor

79 rfafran o dagel i Tl @ stfufspamsficran 1 %9 RI > RBr > RCI &l
B THfEY v ¥ g UHH Yo &R SR SR ¥ 9 T ST Hehdl 2

R-NH.X + NaOH —> R-NH, + H,0 + NaX
TR § Ig srgfaen 7 f sow W, fdae wd gdae ofe
AT <GSk STAEE A1 R A0 W e 21 =iy sy enfus o oF
W Y G IR AfHE T B Hehel )

SEER0 9.1 frfafed stfufswansti o forg wamEfes geten fafan—
() uweHiferh NH, s C,H,Cl o @l afufsan
(i) ST RAEE 1 SIS q1 Y THIF 61 <1 Al CH,C1 ¥ sAf¥fssan|

il
i
- C,H,-C1 C,H,C1 H, _
0 c,H, C1=5 C,H, NH,———>C,H;-N-C,H, ==—> C;H,N-C;H, %23 1y ) ¢y
e SpT N-tferertsrei !
R K ufererd C,H, TqTF
N,N-SEUfIUeHA  srmifiem e
.. NH .
(i) CH-CH,~Cl ——=>C,H.~CH,NH,2 " ¢ H_-CH,-N-CH,
|
EIRSGENIEES ElENLGIE] CH,
N, N-SEH ek Hem g
3. TZSTSell ol T=ra

TEEA e UGHiTan BEgEe (LIAIH,) S19/@T ST BEgSHA g
rafea eiet Wit WA o €1 9 SAfafshan w1 SyanT UHE ol &
3R (ascent) H, Aiq IR THIA ¥ T 31k Fre aret THH oF
foem o fopan s 21

H,/Ni

R-C=N o~ R CH- NI,

4, UUTEST T TUEEA
Tz ofiferam tgfufem ergre g stafad gk U | 2
o)
I (i) LIATH,

R-C-NH, W R-CH,- NH,

270, W o™
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5. Tifsuer SfemTge woewor
Tfsiue Gyewor 61 wA Wt Tl o fatem o ferg feman S 2
dferres e TR eEgeEEe @ ifufmar gu dfemEs @
W A S © S Ufeshel BAES o W1 TRH I o U9 S
SISTTEEA g EId WfHe WHiA Sca= il 81 WHfess mefhes WA 39
fafer @ &1 o <1 Hehdl i URe Taze femEs @ Wi B
o WY AR giaeermeH; sifafsan &+ Tehd|

(@) (0] (0]

g g i
YT~ KOH M T~ = . R-X — LY
~ >N-H D T °N-R

[ [ [

(@) O (0]
gfemree N-tferasifermze

© (@)

[ X

C _

/ \ —C— +
@ N_g NeOHED, CTON
— h -l a
\ﬁ/ || [loﬁrﬁ—,{)
(0]
(@)
N-tferasefiaze

6. BT sTATHIES fiientor srfafsmar
BRAM 3 Wafgs Tl o favem o fou ws fafy fosfaa =t foad
frdt taES #1 NaOH & Sefig 31gal UgHifas foaema o sidH 9
sttt #ed &1 39 Frefentor sifufsman § ekl s1e@n URA Te i
T UHIEE o SHiaitael ie & UHI o shisiiel TaT] T 8l

T YR U T § UHES 9 UF FEd &H ol el
0

I
R-C-NH, + Br, +4NaOH —> R - NH, + Na,CO, + 2NaBr + 2H,0

SEER01 9.2 frefafead aiad i o fag wamEfTes wHe fafae—
@) CH,-CH,-Cl¥ CH,-CH,-CH,-NH, H
(@) CH-CH,-Cl¥ CH,-CH,-CH,-NH,

&
() CH,-CH,-Cl —ZMF NaCN _ jy o _c=N —2" 5 CH,._CH,~CH,-NH,
AL EERRLEER - 1T
()  CH-CH-Cl —SHENaCN_ oy oy o=y N oy o _CHA-NH,
FARB AT DR RIOEE I ECE PR e Ot
(df~a FnEe) (a1 |rETER)

T 2k
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S@ER0l 9.3 frefafad i SR wd smegdieE W fafay
() THEE S SHAM sieEEe sl g WoHEE <ar #)
(i) STUATES oF BIHHM dMARES FHHET ¥ o< THH|
g (i) WOHE ® A e €1 o1a: TAIgS 319] | R shieH qHTY] g =feTl TR e
WA o YRIAF THIES 1 Tl T SEguieEt W frefafaa €
CH3—CH2—CH2—éC|)—NH2 agﬁﬁ'qﬁg

(i) STUHES G e WA g Teh QOIS UHES B ofd: SiuAEe 9 ot
e ot TR WHfEH THA 9w g

NH,
O/ el st aie

AT 92

9.3 &y fr=fefead afterds e w2
(i) s 9 TfeiE
(i) === ¥ N, N-SEafaufe
(iii) Cl-(CH,),-Cl ¥ BeFH-1, 6-SIEUHA

9.5 mw R tferthfess Ui Ae Ty ot T €1 G st ifuss e T Sl
. TR UHE ge a9 SEY Seu U o €1 Uel den o URetHE we:
A Bl €1 WY WeRUl o <R Sderyl gRI SRR g9 | Wi 81 STl €|
e ferthfess WA wia o faoia gidt €, <ifr o St & o7opeit & aiy
TISSIST 37l a1 Tehell 81 BTeilich, SR ¥ gfig o @1 Siafermft (Hydrophlic)
Ufeehel 9T 9 Sl @ 37d: Sl § faeiad uedl 81 S=aa UHiH Sl | STavaeh
Y g s gt €1 THE o TEeeH T Ueehleiel i SRS i fresRumesha
FHI: 3.0 T 3.5 A T 379 THIHl TS Uehleell shi il o feeiaan & e &
TR R Fehd &1 - 131 T - 1-THA | %1 5 | eifersk faem
B SR =2 T e faete! S Ueehlgicet, 39T Ta s 4 foeid gt
21 3T A B TR Toshlelel WA WY gor  sfuss yfad it @ e THiE w5t
o W Yelel Aok BEgioH s sl 2|
e e fodioren Ui H w1 T AIEEe T SE S o EEgIS
TRAM] G ST g o HRUN 3 AU Heed gl Bl I8 SiawisTfvash
TEed wefis TRl 7 fgdiaes Tl 1 qor | siegie STee ok fog =
BIESISH TRHTI[SA 1 STl o HRUT 3{feeh Bl 81 qaitesh WHiA § A1geiee

272y W Tage
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fara 9.2—wreifaes w7 o
ST vaE
gIESIoTT  3Te e

TR BEEISH AUST oF STHE oF hRU SAqUAUaeh Feed @l sl 37d: THEAS
UHIH o Faerishl 1 %A Fefafaa gm-
Tt > fgdias > g

Tt UHF | Ul s{qustivaes gegie sTeed =1 fad 9.2 § g9
T R

........... H lR Il—I...........
RN—Fr N—Hee N-R
H H--
----------- H—$—R
H ...........

T T 3TfUeeh SeqH oTelt UHIAT, Uoehiglicll Ua Uoohl o daeMih
groft 9.2 H T9ie M gl

ARUT O.2—FRIT THIM oMUk FEHM aell Wi, Uh@icl TS Teohdl o dagHiel ot ol

S

9.6 QRMEAGEE
EF1- 2

n-C,H,NH, 73 350.8
(C,H),NH 73 329.3
C,H_N(CH,), 73 310.5
C,H.CH(CH,), 72 300.8
n-C,H,0H 74 390.3

TS Ud BIEgroH TXATST i foagaskomeiehdl H S7aX qel Ageie URHII] T
AHEANTA I T 1 Sufedfa THH i Fioha o1 I 21 Ao
AT & T BRSSH WAV i WA ot THH st Afufsran 1 vy fuifa

FW ¢ gEfaT wafew (NH,), fadiasw (:N—H) TS gt e
(:N—) 1 aga & sifufwanel o o ek 81 se Sifafter, SR

SOl el 1 ST o RO WHIA THHI 1 e HaER widl &1 Tl
F P AfulFEaet w1 sren f9 § W -

1. A T QR 0T
Neh 1T Ui BIF oh U1 UHH ol @ Afafehan Y a0 st 2|
LN .
R—NH,+HX =—— R—NH, X

.. [EEND) + _
NH, NH,C

@ + HC1 =

(Ufett) (Ufefifm imEe)

T 243
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204y WA faae

UHfH @a9 NaOH S &R 9 sifafewman sk fag wia qsifa &t 2
R§H3i+6H —> RNH2+HZO+5<

Ul wau Sl § Tt foig Ser Sid weies foasl o sifoed B €1 98
aAfafeman St o rfoed SIeReRTa SrefTeh Mkl i THH o J2Ieh HE H
YR 2

THA &1 @it o7l ° AfIfhan g a0 1 9941 SHeh! &Reh1d Yehid
1 T 1 THA o T SRS 3eiee et SUferd e o SR I8 o8d
Rk 1 +ifd SFIER It ¢ | UHA oF &R [0 1 39 K, T pK, &
UM W IR #¥eh Wellvifa =men &1 S g g

+ _
R — NH, + HO = R — NH, + OH

_ %_ﬁHSE%ﬁH

- [R-NH,][H,0]
+ D i
_ HR-~NH,FOHH
FFera K[H,0]= [RENH,]
FoEl K, = R -NH, FDHE
7 [R-NH,]
PK, =-1log K,

K, &1 7 {5 sifueh 2l @ aferl pK, 1 7 o1 % B €, &
3 & YA i 81 TS WHEl % pK, HH WRO 9.3 § faw M )

SRR 1 pK, A 4.75 Bl ¢ Uferthfess WM, eeeM W] W Ufeshe
TGl o +] YN o HROT A TR T B W STHIR ¥ Yo SR B
g1 T pK, WM 3 ¥ 4.22 % W B €1 0 3R WHfesw THiA et 9
AR e (el ST9) shi ehfd o shIR0T AR § et &Nk i &

ARUT 9.3 —Sclta Wk § %% UHAl & pK, WH

HYHH 3.38
N-AferemeHH 3.27
N, N-SEHfIeHe~Hm 4.22
TAHA 3.29
N-Tfreuem = 3.00
NS HUD G EIE] 3.25
SSIUHA 9.38
BaEGEDERIE] 4.70
N-Afererfet= 9.30
N, N-SEH el 8.92
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gfaeenfta o +1 S1eren -1 Y9 o SER W THA & K, A o gfqued |
el o fagfaat faet derdt 81 IRk gure o sifafied 9 o= e,
SR et yod, i steRtem o off WA 1 e e 6 yefaa
T & T W TER HIu el sheh SR FEfaiaa sresel | faet s
UHHT Sl TTEMT q9T QehdT B Haiel
UHHT ST IRehdl ST ST W Heiferd et €1 UHIAl 1 Rt 7o 37 9
WA TE0 FR HFEA I i Fgral R R a7t 2, TA ) gor | oeE
e eifere Tomlt grar @ WA Sat € etfues et =i )
() Ucohati oFTH STHTET
ST &H Uooh-HIA 3T ST 1 aRehel 1 ol i o folT ekt
i ° Afafwan &1 gern w3

H H
Y, L,
R—ITT. +H S R—I}T —H
H H
H H
H 1}]. +H : H_1|\I —H
H H

SeTaRe oKl i ohl Yepfd oh hRUT Ufeehdl THE Solaeid hl geisi i
3R ¥eheld & SR 36 YR ¥ FESINH o STHewIieid goiee el i
e | WA o fu Sy 1 9g 24 &1 $8eh Sfelel THA 9 W
T3 yfaeenfya Smifam oM, e THE o +1 Y9TE o RO A9
o faaeor grn TNt wra e @1 ord: Ufesha- U Sttt 9 e
&Ik I €| SEfeTy Uferthfeeh UHI shi eRehal 30 SUreerd Ufeshel Te
H TN 51 o WY gel Aeul THE grereen ¥ ¥€ %Y & wdl 8
e wrereen W UHH T &Iehal 1 % TUferd A W e @ S 39
YR B— g U > fgdftoss wHia > wafys e > st
(NH,) | |roft 9.3 H fu ¢ pK, 3 Al 9 7 2 © fF 78 o0 Siefa
TraEel | HAMER TEl Bidl Seftd Jaeen § gfaeenfyd STHif = oA
1 A Shael Ufeshdd HHE oF Soiaeid god i o U9E (+) R &
fAefRk 7 <, eifug St gt BN oo Aem W o R R
¥FTIA 1 SRR TSI oIS BIdl & SHehT foeii@eh s 3ol &1 8 gl
2, ST o Tefied 1 9 39 UHN o—

A U BTSN 3TeleM qen TaeEen gRT ©nfie o oW EH o1 A

OH,
H
R, . H-OH R
- N\ +/ > \+
R—lTI —H-0OH, > N > _N—H-OH,
H R” “H-OH, RY
oH,
10 20 30
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276, W o™

yfeeenfya smifem oA &1 Tt fam s giar =, 9
UHI 1 &Ieh 1T Taed Sl &1 3Tfes el =feul 31d: Ufeithfes T
1 QR 1 HH, WA > fgdias > Jdas g =rfew S foh wRfores
TE & fIOd W 21 IR W9 Ufekd @HE—-CH, &1 Te Bl g
T 1 BTEgS STe ® g fafem smen & B Ak Ufewa w9E —CH,
T 9 91 B 1 SRgeH sTayH | ffaw s ewit safaw tfewa
THE 1 Yl § GRedd, S® ~CH, § —C,H, B9 R &ehal gmed o
% | Rerd= Bl Sl 21 37 Sieltd graeen | Wires yume, T disH
Ture qen Ffam aren &1 Sfed TREReE g9a R Wiaed o1 fHuRo
FHA 2| Seig faeee | afore o) tforer gfaeenfya THHl o aresg
e 61 A TH YRR 8-

(C,H,),NH > (C,H,),N > C,H,NH, > NH,
(CH,),NH > CH,NH, > (CH,),N > NH,

(@) U s T

Ui o pK, %1 A T Sifuss 81 TE @ €2 uE seiae @ R
i qe 1 UR Ul § -NH, 998 |9 oA g § e 8
21 TEY SIS TRATY] R SUTETd SRS Seiaei e, S geid
& WY WA o RO W o fou W Iuers gl 21 4 e
el =1 fafa= T fad, @ ey o f tfaeie fefafaa o=
TS T W B EA AR W Tew | ki WfefitEy see
ehael < TS WS (Sheped) il B

C;NH2 1J\rIH2 f\LIHQ KTHQ NH,
@ — B
Gy -8 - &
) (&7
I I 1\ \Y%

I

AT o= i SAFART |

+ +
NH, NH,

O-0
I II

TH W ® foh ot sifersh ST ST gt € wenfae 3o €
AAfer a1 71 e1a: g Frend FerTet Tehd ® fR Ufelia (d e
T Ui e @ eifuss Tl 2t €1 o Tfedia st o=
Wi TR 1 W TR STere &R [0 FH e geentud
e § 1 @ T 2 fF soee UR W a wE S
~OCH,, -CH,, &&Td Joed ¥ gfg w3 ¢ Salfsh goaed e o
TE S -NO,, -SO,H, -COOH, X, 38 FH & T
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3EE01 9.4 frAfafad +l aR&F Joed o W2d w9 § fafeu—

C,H,NH,, C,H.NH,, (C,H),NH, NH,

zar SWH UHHN T TR % R T6ed H FH HT HH TH THR -

(C,H,),NH > C,H.NH, > NH, > C;H.NH,

2. Ufehem
e Ufokra doaEel o T Ufeswmed sifafean @ €1 ([W e 12,
Thh 6)

3. Ufaem
Ueiithfean den WXifes wefas ud fgdias TiF tfae FikEe, TeEerRe
AR e g At gfaeends sifafwan o 21 o' srfafewan Wfges
FeEard g1 o9 39 tfufFa F1 -NH, 1o > N-H 998 # sufeerd
BIZSISH TRATY] k1 UfHel T GRI Fiaeeno= THe ohd 2|

e Afufsan @ o< SR i UHES wed ¢ ¥8 sAfufsar tHe 9

s goel &en, ) e & Suftufa § =g St & s stfafeen o
T HCl &1 TehTetent 9= i < AR fagenfua w1 2ar 2
/\(les P H CH,

! L]
CHANH ¢-Cl——> czHﬁl\f_?_&l —> CH-N-C-CH, + H-CI
<

I
Go H 02
TYHIA N-TfIeugqmEs
H
| o .
C,H,—N: + CHs—ﬁ—Cl — csz—ll\I —C—CH, + H—C1
| I
CH o) C,H. O
N-TfIeue=TH N,N-SEUIue-TES
CH.—N—H + CH,— (ﬁ—O—(ﬁ—CHg —> cﬁHs—il\i — C— CH, + CH,COOH
| I
H (@) o H O
ASTAUH THAEHUTRIESES N-TferussmEe 31emn
T s=iaa NS (C,H,COC) ¥ st sifufsran wedt €1 30 sifufren &1
A=TEAT FEd B

CH,NH, + C.H,COCl - CHZNHCOC/H, +HCI
JIAHA ISTA  FANZS N - AforTe=muATES

1 39 S § o T qen saifeafersr stval o1 S1fafswan 9 ure Scare =
BIM? A W ok a9 W U 9 sifafswan g o9 a9 2

T 2
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4, eprfeiear sTfrferan

Uferthfes qen QUHfes wafhes T, diEd iR weHifas drefiem
FES(HES oF WY TH wH W g TR SAEHERAES e
et 1 fomm wedt € fgdios o gt G = sifufmar =i
T9Tielt | 39 eIfufswan i i rfafsran 1een srzaETEeS wiern
HEd ¢ a1 Tg Wefteh Al o qherr § yge gt €l

R—NH, + CHCL + 3KOH ——5 R—NC + 3KCl + 3H,0

5. AgeH 3 W rfuferan

@is v U Tifedy AeeRe i Afufshan ¥ WeaM (in situ) ST T8
A ol Y U e Tl W STev-3Te aie § AfufEmar s 2

(‘R ) Wefter Uelithieen UHIA Tged o7 9 Affshan gr Ueiithieeh SEusMEM

AT ST S ST BH o RO WA : AIgeie e St €
3R Teshiglel a1t €| FTESST o1 Hlcdehd: Tehtel o1 S92 UHH sttt
TS YA o e | TR ST 2

+ —
R—NH, + HNO, NaNO.+HCL g Ny 2O poy + N, + HCI

(@) WHfesh THA A8 o § %9 Y (273-268 K) W stfufwar

SRUSAIE oau St &1 I8 AR &1 U Hewqul o @ e
Iy fafa= 9yR = tdfes Afnt o gyaoo 4 giar 21 fseen
Tuia @< 9.7 § fwan @ B

NaNO, + 2HCI + -
CeH; —NH, ), v 4 CeH; —N,Cl + NaCl + 2H,0
el ISTSTEUSTIH FANES

fadioer 3T qoftees WA Tged ot § 91 o 9 atffsan et )

6. UREHERIME FARTES W arfrferan

d=f Fewifa FiEs (CH,S0,C)) o fement srfiender «ff =ved
T, weftrs iR fgdraes tHAl 9 sifufewan e SehHuEe s B

(F) T=ITHehIT FARES 3T wefier UHH i stfafwan 9 N- Tfretssia-

Yepifel TAEE U 2 B
(0] (0]
@g—m + H—N—C,H,—> @g—N—QHs + HCI
S g
N - Tl THeh HEE
(3R H foer)

TehIHAEE i ATZ2SH W TSI TR Jad seiaei @ieH ol Tehiia Tug
1 IUFEfd oF HRU Yoot STAT B €1 oT: AR & faed B 2
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(@) fedoer TiH 1 Af9feran @ N, N- SEuReE=IYeh9Ee a9d 2l

(0]
|

@ﬁ—Cl + H—N CH—>@S N—C,H; + HCI
0]

CH O CH

N,N-@Tgiﬁmaﬁﬂqg—qﬁmg

N, N-SEUfaaITaeh HEe & 15 7 SEeieH T, TEeieH W] §
TE S ¥ or: T ol el el den &R o stfaetd g 2l

(1) qerEe THA diaehia Farse o Af9fshan &l | fafs= o o5
A &1 I8 U Sed 3 d=idehiqa FanEe 9 f=-fa= ger 9
sAfafsran wxdt €, mefaew, fgdasw & gdias T o fa9g #E we 3=
fasmon @ gorsh w0 W Yge Sl 1 TR SASThel selEehiTe FARES
% TIF W p- EAHCHIA FAREE 1 FA gl 2|

7. TOERRAT wiaeemas

AT Tl Ugl 7 foh Ufef oie STt Te=me o1 TR =it €1 319 o
et H ®F ¥ WM W Haifue soee TN U 82 -NH, 98 %
Heof § ol qen T Al W e SoieRi S % Shg 9 S &l 374
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Ufela e a9 W S a1 9 Af9fhan #3 2, 4, 6 —<RHeA
1 Ghe FET el B

NH, NH,
Br Br
+3Br, R + 3HBr
et

Br

2,4,6-TESHERAEA

wWifesr U &1 SelaiRrn giaeere sifafwanet § qe gae et
I=a srfaferarefiera &1 wiaeemas syef qen 97 <A T W8 Hehdl @
I g Ul 1 Toher Sfoeermd! =eq=1 s 81l -NH, 998 o |ishao
THTE i Y R HE? 9% -NH, 9 ®1 THifes tergRe tHifeed
SN IR T o 1% oifod Fiaeendy ek 3R Y ofd o wfaeentyq
RS I afaeenfyd UHfF o SiastaEfed wieh fRar S SRl 2

c CH, H—-N—C-—CH, NH,
1
(CH,CO0),0Q Br, OHor H 2
© QWQAQ
N-Hfa TeRES Br
(TERfeEe) (H@J) 4-SEfe

T 249

Reprint 2025-26



Ufefenes T TEIoH T U ThTsh! Seiaeia Fel SAeRiS ]
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T R HA ok YAl e Hd 1 ff TEequl W St 2
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Tqfaf FERES % WY AU I N o HROT UACE ee-shided
arfirferan (oo Td THifee) T vt Tgfafem FanEe tF o5y
Il & S 39 Al o A 1 i Hidl 81 dau s @ TelE
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faferas Tqe #1 WE IR FL 2l

L legititcairtsy

9.4 fAfafEd &1 37 d8d gL ANHE Jaadl o % | farau—
() C,H.NH,, C.H.NH,, NH,, C.H.CH,NH, 21 (C,H,),NH
(i) C,H.NH,, (C,H,),NH, (C,H,),N, C.H.NH,
(iii) CH,NH,, (CH,),NH, (CH,)N, C . H.NH,, C,H_.CH,NH,
9.5 frefafeaq oa-ame aAfafsran &t qof FifSe qen SRl o 99 fafeu—
(i CH,CH,CH,NH, + HCl - (i) (C,H),N+HCI —
9.6 difeaq wEHe faaa +t suftufd o Afere sTaieEs o ofued R Ui el o Wfeshe
T I e a1 SRl o fag sfafswan fafem)
9.7 TUfeA & diae FANES o | T ifafwan g S sl o W fafaw)
9.8 YA C,HN ¥ W fafsr=1 Tmer=el 1 W= foafaw) S qedel o SEgdied 7@
fafgy st Tgeq ol o WY ESSH T g I 2

II. STSUSHTEE a0
USRI FEl 1 WA g9 R N2 X €1 €1 78T R T URe 99e € den
X 3TFF CL, Br,” HSO, , BF, 3T ® € &g +f 81 Tl 81 $eT THe
FH & faU S TEGHEA & A § SEUSHTIE ST T o U¥E
HEUEE H A S FANES, TRgeT gehe ot fomd ¥ N, WIE B
TR T FE §1 T F A O HoN,Cl H AeEtem
FANEE T CHN,HSO, Tl S SEUSIEH gRgSache %ed 2l
Uferthfesn wofier T oifd srerh Ufeshel SEUSMEE o0l ST @
(T 9.6) | WHfen Wi T THeRusi=H oo s € S faeem o
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282, o o™

ASTEBUSIEH TS i Ui Tel Tegq 37 i AfAfsHan grr 273-278K
AT TS S B | TS A i rtafsman fagor o € wifedw e qen
TR 3 &1 ATURHN ¥ I HW & WfHs wWifes THA o
SRUSEH H URadd i SEUSeur $8d 81 STl Whfd o Rl
SRUSATH a0 1 GESR0T & H SR od € G FAT HL o 2
C¢H,NH, + NaNO, +2HCI —2227 _,Cc H,N;Cl" + NaCl +2H,0

I=ERIHTEY FARES Th WEH e 3 ?1 98 via ¥ foaom qon 32
o Tl @ foig T S W S U SATAiHA B § T S e § SEr
Y fasfea & S @1 S SRUSETTgeiene Sia § sifaeia qen s g
W TR g R

SRUSAIT @au 1 Affmae w qer w9 9 < Gaui o sier S Hehdl 2|

(%) AEereH gfaeemy stfafsrard aen (@) stfaferand e Setsrae gefad
(Retention) &dl 2l

() TESIS Ufaeemo sTfafsrant
TREUSAIMTH T8 Toh 309 AR 998 (Leaving group) B o R0
CI,Br,I,CN T8 QH 3% H9el gR e ¥ yfaeenfud & s 2
3 g WWHfEH gad W S o Hd 21 S g8 Agered st
fagor 9 719 o w9 § el ST 2

1. TUSS AYUAT HEAEE EF gRT Wiawem=
I ge@ § Cl, Br de1 CN TIif9eRafiai sl Cu(l) st SUTfd o TXerdn
Y TOYT HUA ST Gehdl B 36 Al sl Sesuray tfuferan wed )

CuCL/HCL | a4 N,
ArN,X CuBr/HBr  ArBr  + N,
N /KCN

[CuCN /KCN ArcN  + N,

TEd SR ameel w1 Iuferfd ¥ SEUSited @au o faee @ S
SIS ot W fafRa g FAa steran S B ot A oo § St
S Gehdl 1 39 Affmar 1 e it #ed 2

L. Qu/HC Arcl 4N, + CuX
ArN,X —
A TT|Cu/HBE p +N, + CuX

M TfafeRar %1 qor o Ssumer stfuferan o1 afer sifue 2rit 21
2. 3MEISEE I gRT Wiawem

S &I W dI~iA gorg § el @ & Sl S wehar; fohg <@

SEUSAIEH e o foeem ot eifdfman qefiem sraers d #id @

ST sl B

+ -
ArNCl + KI —> Arl + KCl + N,
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3. FANIES & gRT Ufaeemus
e TR Fige &1 Afufman weiteis ordt @ %ad € d
T SEUSIFEE TeiReRe STaafud & S €, s TH e R faufe
B Ul FeiNiES < 2l

ArNCl + HBF, —> Ar—N,BF, 2> Ar—F + BF,+ N,
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SRUSAITH Ao 1 T | s1afad oY 3d © 3R WH HH: BIEhRE
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g SEUSAITIH a0 foeras &1 a9 283K T @+ far ST af aa
SASTTE e Eleht WiATel 2d B

ANCl + H,0 —> ArOH + N, + HCI

6. -NO, 99g gNT freemus
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T
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p-AESEI (den 976)

9.10 QA= ST sfafsenet | e T ¢ SEusfem e a=id 9o 3 -F, —Cl,
APt % —Br, -1, -CN, —~OH, -NO,, 3% 98l % o1 o fou 3w meafie 2
) ] el FISIES TH TSRS i Hie galie g el S S Fehdll
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sﬁm FHAT ST Fohdl, fohq SEUSHTIH TE0 § RS Sl TAdl § S-S5
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SR H T BTSN THTY o TfETT ¥ W W= R-NH, 1 Wwefhes T wed €1 fgdaes T
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H gfereenfud sty FEE o wifae srei Rl i gufad #d € el WA STHIFRT o Yoot ek
Bid €1 Wrifees orfte o soiagl fomiess o e1uae Tqe HHYl: aRehdl | gig & g w3 €1 Uhrel
S § gt e €1 UHA 1 SATafhard Aegier W SURed SEgHIisd goei I i Sueiedl gRI
et Bt ©1 ATgeieT THTT] W SUred IS T[S i W& w1 SAAfHAl oF FehR Al WK ScuTg
1 Wl W g weifhen, f5dias wd qdiass Ui 1 veeE qen faug o foy Swerl 71 WelETeewi
FARTES Mefhen, Tgdiash o qotee Tl i qewH o fau gan § @ S @1 At oged § THA 99
1 Sufeerfa TWifess TR @1 sfafrarsiicr &1 9e 3t 81 WHfes e 1 sfafFarsicr i tffem g
e fepan S wehan 21 AR o w1 Uit aeiigs s1emn THifes TengEe § SAffnan i 2|
ST S gt T 1 WA i etk o &9 H fRa S g

: TREUHH & 9 fopn S arel RReTeEuttem @aor; faft= ger o T g wfaeenfya
fohT S ged B 198 SRTSH 99E o o ki g URa Rgs, WEEe, WAl qe T g
T HI NS ol Sueted Bl 81 SRUSITEN e H1 Hidel Sterel Uel T o |1 o srfafsman

U U I W e 2
9.1 fr=fefea aifieni =i wufgs fgdfas wa gdias UHHA § onfiga wifsg qen seh smsgdiaE
M fafE)
(i) (CH,),CHNH, (i) CH,(CH,),NH, (iii) CH,NHCH(CH,),
(iv) (CH,),CNH, (v) C,HNHCH, (vi) (CH,CH,),NCH,

(vii) m-BrCH,NH,
9.2 frmfafed el o =ifiest & favie & forg weh Tamte e -
(i) wforeH T ST
(ii) fedtae wd e A
(iii) ULAUH T UfFed
(iv) UfFea Td e =
(v) TUfei @ N Afenfe
9.3 fr=Afafad o #RuT SR
(i) UfelE 1 pK, AfoetHE # ga o s g 2
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(ii) UforetHE s o foaer © sefn Uil @)

(iii) ARIHR e TS o6 Wy 5 § Afuferan R W S B sTeaEe 1 sTae
TR

(iv) et Ui e seraeirh gfawere sifufwanet § el g v fers e @ e of Ofrefa
TELHT0T G AT HE W HARSUAAH 2l 2l

(v) el firea sweg erfafwan weffa =t

(vi) UdHfesr Al & SRUsEm woo Uelithies THHAT @ 9 @0 | it il g §)

(vil) Wt QA o Gyeroor § Afgua dferee gvavor i wferar < S 2|

9.4 fr=fafed wt %0 § fafau—

(i) pK, 59 & = HH 4-
C,H.NH,, C,H.NHCH,, (C,H,),NH ©§ C,H.NH,

(i) &R YIaed o =ed HH H—
CcH,NH,, C;H,N(CH,),, (C,H;),NH T CH,NH,

(ili) &R YEed o 9&d %A H—
(%) e, T-egfre, T -efgg
(@) CgH,NH,, C;H.NHCH,, C ;H,CH,NH,

(iv) 79 ofaeen ¥ 92 §U AR 1T Weed o hH H-
C,H,NH,, (C,H;),NH, (C,H;),N Td NH,

(v) 99Ui% o 9gd %9 H—
C,H,OH, (CH,),NH, C,H.NH,

(vi) <& ® faeradr o sgd %9 H—
CHyNH,, (C,H,),NH, C,H.NH,

9.5 3= 3 Y yREfdd wmii—

(i) TFlew o7 ! B o (i) TFTEEe i 1-UHET=T o
(iii) WA HI TSAEH oA | (iv) TIAHH & BeAHE |
(v) TUIHAlgh T i WoHATesh o7 o (vi) WAEAHEA H ToAHEE |
(vii) TEMER H SEAfuetHE | (viii) WA o7 1 UoATeH o B2
9.6 W, fgdiae Td gdiae THHI &1 Tea &1 fafy &1 auiA wifse) g7 stfuferansti o TemiTe et
ot fafau)
9.7 = W oy feouit fofan—
(i) wifelerad= sifafewan (ii) ETEUSHHIO
(iii) BIFAE sEEES Afafwa (iv) = stfafsman
(v) oTHMATIeeT (vi) udHifeem

(vii) Wfsrea Sfermee dyamo
9.8 T ufads fromfea wifse—

(i) g g d=igs o (i) a=F ¥ m-SEEREa

(iii) a=iEeh o 9 Ufe= (iv) U™ ¥ 2, 4, 6—IRAMAGqRIS=AA
(v) fa FoEs 9 2-%ieuea = (vi) FARE=IA ¥ p-FaREei

(vii) T ¥ p-Smei= (viii) STTAES | e

(ix) U™ 9 s=ise eehisia|
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9.9 4= stfuferaisti § A, B, 91 C &1 &= Sifsu—
(i) CH,CH,I mm*“Nmmma mn;%;ﬂ‘ ; B NaOH*Bn

(i) CgHyN,C1—2N A 1O/ B N ,C

(iii) CHyCH,Br —*~N , A DAL g HNO, ,c

0°C

(iv) CgH,NO, —Fe/HCL , A NaNO,+HCl g MO/ , ¢

273K A

(V) CHSCOOH NH4 A NaOBr B NaNO, /HCI N C

A

. Fe /HCI HNO, CxHzOH
(vi) CzHzNO, > A 273 —B >C

9.10 TH TiHfew AfTe ‘A’ Wefid ST o WY WH FW W AT 'B' ST € S Br, T KOH
T TH FH W S G C,H,N e ATk 'C' I 21 A, B T C FifTehi i HC=m1 TS 376

g T fafem)
9.11 Frfafan sfafFanet &1 of Fifm—

(i) C4H4NH, + CHCI, + (tw=¥ereft) KOH —
(ii) CzHzN,Cl+H,PO, + H,O0 —
(iii) C4H4ZNH, +H,SO, (%) -
(iv) CgHgN,Cl+C,H,OH -
(v) CgHzNH, +Br, (aq) -
(vi) CgHgNH, +(CH4CO), 0 —

(vii) CgH5N,Cl (ii)NgliII;I)?I}Cu, —
9.12 UUiifes wefts WA = Nfaue Sfcmee Gvamo @ 1 T8l aq e S Fehar?
9.13 TUdiithfess o WHfess wfher THAl &1 Ageq ot 9 stfufswan fafau)
9.14 frfafed ¥ g *1 Gafad RO FdaET—

(i) Tuqed 1] Soa9H arcl Uil i 3reral Goshiglal 9§ H el 2l

(ii) wefhes T 1 FaeAis e e 9 stfus g 2

(iil) e QAT 1 o | Qefithfes AT Yoa & 2 2

PO TGAR T Ha B STR

9.4 (i) (C,H),NH > C,HNH, > C,H.CH,NH,> C,H.NH, > NH,
(ii) C,H,NH, < C,H.NH, < (C,H,),N < (C,H_),NH
(iii) C,H,NH, < C,H.CH,NH, < (CH,),N < CH,NH, < (CH,),NH
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R etferes Tl ARl o S eAqEfed el feRan S wehdl, HHEES
FHEAR 1 T 20 WAHRTEE hfd & T T 39 F AH S0
TR, e, TEEE g €

(ii) fATdSTEe— 9 HeEEse e TAsTaeed d HHHAIEE &1 & 9
TH TF THEA W B 2, SfenEe FEAN & SesTHed ¥ Ww
AHEhUEEl *1 G&A o ¥R W 3% [: SEURIES, IFHHLE,
g NfE § enffpa fRen T R T ¥ eEdeEe W@ @
SRUHUEE o TSI W WK & AFhUEs SehTedl T S1ere o=
B Tkl €1 ST, G T Tk STU] STel STE N THE o T
1 UH-Th THE o1 ¢, Sk Head W Sl ShEal shael T
1 2t B

(iii) WfcTdabEe— o wheEEee 5ok wial IUeed W TS e |
HHEhES ThTEAl WIw el §, Uifeiichise Hedd 8| 39 59 T@
I W, U, TlgshisT ael g 3 €1 uiferdehige s o Hid
Tl I ord: % WU ot hed €

FHTEEESE h TR Te SR 3ehd | off afiea feran S Hehan 2

31 At FERES Hl S Hiew faeram den el iyt i ufad &
W T, g v el Sl 21 Wl RdeEe =R 3 Ueerd @ s
IS, STEE e Bl 2
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ST ST Gehal B

Se-31] 289

Reprint 2025-26



TRl S
et

TR AT

CHO

(CHOH),
|
CH,OH

290, wWrH faam

I Gehl (3E-¥h3) H— Hohtd 1 T HCL el H,SO, & Hiel Teehieiicrsh
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WRR q2 AR 9@ 91 S WS R 2° qe 3° T
T YEH hid & o B— SIESISH e, SRECHES &Y, arel ael
qen feeR o TRy el
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10.2.4 WA &l

fax 10.3— g #1
qyears &1 faErcas
e (agek G q
3 JFR HT S 3T FHEA)

farg 10.4— gHrafem
w1 wafaes, fgdtaes,
[RREARC IR

(iv) WM &t wIgsh WeF— S UF I a1 3 ¥ e difetiere et
Y o B € % SU-3E Hed B T SU-ShEA Bl WER  TEeh-T e
1 =k T HEd €1 S 9N S s Feees g e 103 9 feen
& foad v O 7R, TR U Tt B Frefua e 1

Sfarer ferma o o€ ST orelt faret Frfern we=mT qen Sifaes fehaan ot W,
Wiehd WIEH hedrdl 81 S Wiehd WM | wifdes e wid €, S9— g o
e sreren TR URedd #d € 99, pH # qiadq enf fhar s @
TIESISH A § STderdl a1 81 Sl 21 fraeh R Mkt (veee)
G It © qen 2t srgheferd 8 St € den W eraet Sifaes afehear s
@l @ B T WEH T fashdieho wed 21 fahdinor & SR fgdiaes den
Ik AT e 81 Sl € g Wi S STqeferd et 81 See W g
HT THS F TheA FIFAIHIT hl Teh THT ST 1 T 12T S <@l
ST RS g § Sufterd SeRiREn g afRe it Sci=t €F o R e €

wof fidr ki i

T AT G A

(a) wfer | (RESIRETRS IRl (c) TR HL= (d) =g |
C N R 95
H o HERE
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Rlee el

10.4 TUHH! oTdl o oMk TS S § fooidd 9eea: S gl ol i qer | eifus
e T HwEET
10.5 32 I 3aH R ITH IURYd W ke Fel W ©?

10.3 QFOSH

10.3.1 UT=wgwa feman
w Terarfafa

10.4 ﬁl&l@ﬁ_{

302, wWrH faam

Sttaenfat § g aret fafy= Temfe sifafsraneti § wa-aee o &R € Ssied
T B 3R Tk SN § WISH 1 UM, S SIS 1 TPl qe
3qd: Sroll kT SCAEA| T YohH § ATIMHAT TH SIRA eIt & qen 3 gt
stfuferard SRR o Ao oftfeafe & gm= et €1 98 F9 A9 S i
TR § el 8 5= U=rgw wed B o weft Tied idehtsh R W B
&1 womeH fordt fasiy erfferan sreran faem fepamem o fag fafime g €1 5
AHHTOT I 39 AT seen Afihl o o W e g § e w
1 e B SR, IH TSIEH H1 W WeSd © S WL % og o
SASTTEEA hi IR Ll B

i
C12 sz 011 —> 2 Cs H12 Oe
(TR (T

-l TTEg w1 TW 39 ATt o SR T S © e e
IUANT Bl &1 SEEwene, Sl TIEH T fhATER ol SRR ol Saifid Sid © qel
1T & TR FRIHR 1 319w 3% anfemeiigaed I fan < #1 Tnen
@ A o 3fd | UH (-ase) 3Tl B

fopelt atfferan ot wifd o folq TreMgd 1 9gd " AN i SAEvFehdl el 2|
TEAfT SORE w1 foram o FHH wel Wl € fR T, S et o
TRHATOT Rl HH T A F| SETEUNE, YoIH o AT SeASTqEE o foq Fieha
Fe1t 6.22 kJ mol™! § Sk ohd TTEH R Sl Tqeifed &1 2 at dfehaor
Foll heet 2.15 kJ mol! Bidt 2l

T <@ T € o AR Ao § pw e ARl w1 SAavahd gaq w
% BT % G T 3 FROT PR A E W ) 2 A 5 fre e
&1 rferhrer faerfaal w1 Gyetoor TR IR g A foRan S HeRar oiferd die
e Gt Tt 61 Geioor 9% Gahd €, 37d: 3% SIEvash 3R %R Al
T B TR SRR % S AR for savas Fw Tt s S
Tohd €| THEMIG: AR 3R | 9t foerfi suatey Ted 21 fafu= faerfi fam
ol @ Heiferd eid §, o1 3% WA o MR W URIfd e hied 1 5%
YMHIG: 39 YR foeia feran sar € for 3 fafdre Sifaes ferameit oF du=
EM o foTT TAR 3R o aMevae: o whrfer uared & R sia ot ge2an
giig Ud Wed o1 9 W@Ed giar 21 fSef i ® A, B, C, D, f%
1Rl & g fAfde ffan S € 399 § 5 i [: S9a s B, B,,
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10.4.1 faeraa <t

B,, B,, 3% H 7 fean o @1 foefem ot enfuer sff efiere @ 7, o
Tafercas & wmet o fomn foeifmm 1 et =1 o =few

oIt (vitamine) 3 Y&I— faed (vital) + TH (amine) ¥ JE&HT o1
; Hifer IR ® vewH T ARl | T e on fen 915 o s @ weie
T3 Toh 576 © sAfererien o Ul T &1 e, ofd: sl o fow wrsg = o
8N ‘e’ B T T e adHH ¥ fafHA (vitamin) 9eE ST SUART TR ST )

STt d e ¥ foeigan o SR W faifE 1 < el § aiiea fenan e 8-
(i) o fao faetfim— 39 ot o 3 faafimi & w0 & St o qen 9o
¥ foeia e € W 5o | aAfererd 3 faeifim A, D, E @e K €1 3 gehd el
tfedie (ae qufed 3 amen) e § Sufsd ®d B
(ii) 5ot ® faora faerfa— B =t o faarfma qen faafmm ¢ a1 o foo
T S TR UE WY T oA § W@ T el 9§ fao foerf
# gfd TR emeR H fwafia 9 9 s =fer w=ife 3 omer 9 T
% T I B WM T a1 3% eER YR H (faefm B, & erfafi)
dfed & foran S wehar @

5 yE foeIftd, 376 &d qe1 3761 HH oF HRU 3AH oH ard
W ol =Rt 103 H ogwRn T R

WRUT 10.3— FS UIE faeifid, 39k ©id a97 STkl &Ht | S| T

L foqer= A

2. | foafe B, (o)

3. | fefaa B, (Tgerdfer)

4 | Frfm B, (ffetfrm)

Tl oh AP HI A,
MR, HHEH qAq 3¥
TR, ¥, T Wesal, el

feRTwelfem (3@ = it &
FHIHTT), T 3T
a0-a8, (@ & FHF T,

gfg o #ean)
Ty, S HT TEAT, e fagaor At wiefaw (e 9 el
IFd, TR & fFRl | W 9g)

ueE T o ofemewen qam ©Em o
SeF # eygfa M)

THR, TY, Fe-dd, T« I | W S (convulsions)

faafi B, HE, "o, el <@l gumet Eread  (Pernicious
anaemia) RBC ¥ gHrcifeq i &l
6 faafmm C Feeeia (faeq) wa, sifaen el (TSl ¥ W 9
(Uit 37reT) TA B U ATl Hiesal
7. foerfed D T F YRR § SgHEA fehed (s=ai H sifeer foepaan)
(exposure) A, qon AREATATRE A SAfeermgm
3 w1 s (Fa=hi H Sgl § I8
S
8. |fourfm E gfesail & da sIERoned W RBC &I qUwd # gfg den
3pY T, AT T dA MG AU i HEIRI
9 foerfm K W Id Al dfesar T o YFRT S R AT H iy

o319 303
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10.5.1

FeFetien Tl
& IR

304, wWrH faam

Yk USTTd sl B Teh Uil 8 Yoh § A9 Jeisil oh |g9d Bl g1 3 fafiree
o1 U diEl ¥ gl 9% fRg YRR SaRd e €2 7@ wan T @ fw e
FHISTRT T TR 37 TG N, o forg Soered €, o armefyrerar <
Fed g1 HIfTR & s o Sufted 3 Fo1 S iR o fory STReE g
€, ThITME FEdn B A WEH 91 3 YR o Sfa 310] § et 1 e €,
S ~qaetieh 3T Fhed €1 Jelish 3TFed & 3 JohR & B ¢ TaiiemiRigard
Haclieh 37 (DNA) 2 Tgaia-gaeiieh 3T (RNA) | Tfe =eiieh 37
JfFAsieEel w1 del JEA 9 agelh B € 3Td: 3R UiearasieRe ot
FEd T

DNA (3121 RNA) o YUl SaeTqeed § Th U2 ¥ehdl, HEhifeh 31
A AESeH o favmesh i Aiften (572 s #ed ) Wi g4 &1 DNA
0] H TEha erefer g p-D-2-festidiEaa et ® vk RNA ® a8
B-D-TEEE Bl 2

5
HOH,C O OH

OH OH
B-D-Tzard

TIRA S ASAT

Tl deEd w1 9 R & sfedrad W W 1928 H I el s=M
1950 ® wifoifose ® sfear fovafaerea 4 daEl. &t swfy uma
FHIl ITh! FEifgw @fd DNA & d@ET fFuifd@ &6 &6 R0 g8
e fau 3% 1962 & YRR fohan fomm qen oime e ® wifew fors
qon Wi faferd o @y 99 €9 W A6d [WRR 9 g R
T SR yEAfad fEA fF DNA o1 fggrefe enepfa weol wtar @
S Odd W U ufehd UH WA WA 1 OSHRT gol el O e

T W ¥ W Hhd € TSER uwd v (PeM) THR kA W Sfed ke qen
AR W F1 THEEAl 5N M B € wefe SR i o €2 wgiw faRfaed
R Al 5 S0 &1 39 WY A add W TuSidenl o faw w1 9 Wi Ffaasiese
ARl & T Al ¥ 98 W g W@ ? fF g yeR SM% DNA & gaEy gfafafmEt
T Hafa wiRERRl § Uged €1 3@ WY A Siefeme o & W whifd o & fSEeh thereasy
aMyfTh YIS DNA a1 fasm = @
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DNA # IR &R 1 UM (A), @FE (G), 9EdH (C) ae
g (T) 84 31 RNA § +f IR & 84 & 9¥H o9 &% DNA
& guF ? wWg wqd ene g (U) B @l

NH O NH, ? (”)

| 2 N % /é HSC\ PLON c ON
AR (I oA\ S (M oy Ty
HG I L B & b HEL G HC WO Ao

\E/C\N/CH E/ N NNH, \g/ N0 o @) H
T (A) T (G) T (C) AR (1) T (U)

10.5.2 “gaciieh T TREl e o weha w1 1 ferfd W oSed W fiffd gE w6 faereiags
G Fed T Ak ¥ favg w % fAu wehu o wEA w1, 2,30 e
T sifra fean s ® (Fo 105 &)1 9 foasiaee weha swfer o

sfeafq @ duar @ @ T Ifowsieses W e[ 2l

[ 5'

OH OH
(=) (@)

faa 10.5— (%) T& JAasiaRe ao (@) Tk Jaasiene &1 aaqT
fFAsiieEse g § HERSEUR a¥F 5 g9 8 ¢ S U=
IR T 5 qT 3 HEAl o T fd B €| U Teid SrfasieRe

F G faF 10.6 § TWRN T g
Sg@el w1 5" U

O
I 5
|C|) —O—I|3—O —CH,
—O—1|3—O —CH, _O O
) MEX
+ OH _> el : ) —

faa 10.6— TEHFAACTEE HT T
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10.5.3 aileh 3TRA
* Sfaw
Eap]
3 S

5 3
faT 10.7— Stwag T
o

306, wWrH faam

Sfertr ol 1 U @l h1 HqH foeRor H wiEr W
ey 8 ey

n

Jclich 3TRA i Teh Sl o6 STIhH § Helfed ol ol SEhl TR
T FEd 2| el ol fgdiaes G off €Rt R SR aeEd aen
wied fofe 7 DNA &1 fggeadt @@ & (o 10.7)1 =Jeeies 1=
F A AT T H Feferd @l ¥ 0 4Rk Al S T TRSSH e
B T H g wdl ¢l qH TgH TH-GW H T el © e et
o fafime el o HeA BReST oy S 81 USHH, AP o WY SEeeH
A S B Sefh WESH, T oh WY TEESH SfeY sl @

RNA & fgdiaes o= 4 geclt shoed Th S9! & el 8 S
Fq-Ff RNA H 39feerd TF W% & @ # Agd ¥ a9 21 RNA
U] diF YRR % B © aen 3 T foRad wuifed o €1 ek A wlvengeh
RNA (m-RNA ) TESMMeT RNA (r-RNA ) 21 3i0T RNA (t-RNA) @

QT AR HT TR YR q 38 A geeti ok
TIES & WE H ol g1 ST amal a6 9§ fRe sfe @ fafae
yeifadl s TedH ST e o fau fafire w1 9 fSERR 21 iR
fanrse o ¥HI T DNA 79 @ufael (Self Replication) ® @&™
g ® qo G HIfeRT § GAM DNA 9% k1 S0 el @
s T HT TEN Ayl HEd, HIeHT B WA H TEeww
ard W HIET § 9 1 geem fafee RNA o1t g1 elr ?1 Wy
el fae WM o HYAWOT w1 G DNA H SUfed e

BBeiE R
Tl TONfOR QU &1 S 1922 H g7 ol 3=
voe favafaered, oER § wR.UEH @ el g
FHT| 3B JHER AR G0 o6 | wE fowan
it gu o fa=ari qen <eF & fogm w4 qen
YT H SR @ RN 1949 H 9Rd H F5 99
e o UYE[ GUAl oOI9H e Wl MY qe o8l
3T W ey, S qe TR, IS o |
wE fhan hfos, goie o wE wW GHG STl B WA aen
el 3Tl H el 1968 H TI. GUAT Fl AR HIE AA HH
o forq wrefer feent qen e efell o el Wge ®9 9 3wy g
ifqer foferear &5 § Aidd AR WE el

Reprint 2025-26



&Iga1g gW]ftt BWEt (DNA Fingerprinting)
T8 9 ® fo6 uo Sia o eifgda eifa ®™ e ¥ A o o Wi W ER € 9 3=
dd T I Afed i Yedn i W o fau wm A arn S w1, AR 3R I
fafercen o g1 uRafda fran 1 wehar 81 forell =af @ DNA o &/Rehi o1 3Thd fgd™
21 @ qU ST A FET DNA STl B0 Heldl 81 T8 Yeoish Hiehl o foly THM g
& qun 39 foret it some gR uRefda & fRen ST Gehdll DNA Siell ®19 &1 SUdN Sisiehel—
(i) fafa gaeht wammemen & srquet #) wewm wW W T 2l
(ii) Tt =afm =+ Ugkar =+ fauif@ @ & 2@ 2l
(iii) fRET TElem # Taw oF IRR & GBIH wH o fA@ d=dl Al Sk ok DNA i

O ek foRal Sl ®, a9

(iv) g foshrd o Qieteq o frdl gonfd owg &1 9e=m o e @l

10.6 B@ el e 10 B4 € S IS o At HIvEEsd 1 HE HW & TE IR
H ofd:-aret wferl § o d € iR WY & e o A vefed T faU 9§, S
7% w1 el a% g a2

TEEF Ypid o STAR 378 4 F9 WIS e 2, Saeond, TisH 31k
TrgivH; 3gfeM 3R T=iffd S8 §9 giaH difeierEe 2 & ao1 £ o
THIA o7l o e B €, SaeRene TEERT U AR E e

IR H e o 3 v €1 78 IRR | S frarrery § Hder s
T W HeFe eid &1 W B Tofhd 1 AT ki HifHa W o ggfer s fireht
THHT SSTE0N | T | Te[hd H1 T dsi ¥ S R sgfor e et 2
T IR BN oM w1 Y W | Tohig S A1 F@H &1 el ?1 T
e F <A SEA W A Tk %1 A FEE e ® TEwiE ek
TR S IEUH h1 AR gfdfsran o e wd €1 gig-smE 3R
SHA-gEA gfg den fawm@ ¥ qfger a2 aeREe Tt ® e areft
PRIfeRe, THIAT 3Teet TERIFEA 1 TS o a1 Bidl 1 rerifera shi
G SEE €9 W w0 BH WYl (SRUUrENEEsH) o S @ S
FFEHUar IR Ao 9 Afcefod it 7)1 arrifeeT 1 9 g€ uen 9
Afqatagar (FERIIAfeH) 8 S T STER | AASH i FH FaeTaed 3R
APNIZE T o §& ol RN 5 Hehell 21 Nfereher 30 fearfa st @M el ek
4 Wifeqn srmeene et (eEieRse diee) b faan s 2|

B I e
ferufer) o ad 21 USHA wided § fever o1l 8| e sl o
g Hewqul et Fa €1 Sreoned eiEHTE weEEge SUTHd &
i ed €, Sor Scq=1 hid arelt Afafweanet bl serd ® U a9 o uid
e W o Wi B ¥ e 8 @ St e A e sk
AU % TR kI FERE w71 Ak tfgTa widam 3 @ % T w1 o ek
RomeEd TEg=afesis & Hhdl @ fomer sificer 2 eeuresdiiiaT,
Tt SR aFE & Ui HeRATierdr w1 GHEAl Sl A Tk iiehiae 3R
fcisifishe ¥ 3ars 7 & df g8 U7 ¥ash & Gehdl 21 THel ¥ Ferer ot

Se-31] 307
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SIAM T A AT0n ok feT ST B B1 SRS e o el S-S
9, S W o SR G SRR s o fou STReE B R
TEIERHT AfSS w1 Y@ BHiH 81 T8 Hiewret | Moy 4 @ o forg
IR B @ SR SieE o (e § 9rieR g @1 Seiei, o o
1 TG o foTq TS 1 ST S 2

Gt F2et

10.6 ®AR IR ¥ faafm ¢ wfed #= &0 sm@r

10.7 I DNA & uPHH o facisiieRe &1 Ssqse fFal ST a hiF-®F 4 3dg
A2

10.8 d RNA & Siefqeed fohal Sal € o Wd &ehi &1 WIS o Hed iz Hay
T& el a% a9 RNA &1 S % fawd § N Hohd *dl 872

ATALT
HEISESE, YUl i UifcTegir Ufeeese e HieH, 1ol § 370] e &, ook STet 3qere W 39
YR 1 ThTEAT 9T Bl ©1 3= g ®9 9 o Ggel | oifiehd oA ma - WHeREe, SEHeRET,
TifeTIhES | ok S o Tenfial o forw st <1 yq@ & §, @ o 9red 9 9 e 81 SHeEs,
TARITHIS §E NI S[hT SEUhEE qel Uiferiohiss s 2l

WIS oo s faf= oW el o sgere © Sl UeiEe el R Ie @ &1 <9 UHH el
1 A Tl 31 whed € it 3 AR YRR # a7 8 om: 3 3R g Swisd g =iEu)
WM Sttaurt § fafa= SemreTe Te st feransti o1 Guifed id 81 39 W bl fow sheel oAl
3T Bid &, W WIS el Sl 81 pH e qr H Uiedd s W W shi fgdten we qdraen W
forepa &1 Sl € e = ST+ Tl WuIfea el h uTi| 38 WS w1 foepdien o hed 2| Ted Sel Siteh
B € W Sa a1 o sifuferanet wt vfd § gfg wd 1 A o s o erfa fafvre wd eifq sxoners g
g At w9 9 g TE WieE 2

faefm emer @ oravas WEEe Wisg wR& 21 3R 9@l fadd (A, D, E @1 K)
a1 v T (B-9qe 921 C) ® oiieha femen 7o €1 faifasi i sl o o7 0T 81 S

2l 3T, JfHAsiierEe] o Sgelh ¢ Wil Ush &N, Th UG Tehdl 9o Tk iehe erafer 9 et
A1 1 =edleh oTRed SR | Hafd | O o TRl o feru fEIRR i €1 feeieh ot 31 bR ok
214 ¥~ DNA @1 RNA| 370 ¥ DNA ¥ dfe e WA orell 3rehd 0] e @ g 2-Sratferdirgara
HEd &, Siafeh RNA H Tgeid ¥k gl 81 DNA @21 RNA S § TS+, T qer dreeidie aiie g
&1 =gyl & DNA o & a2l RNA ® Z15et €l €1 DNA &1 S0 f5ssls fggeer € S RNA
1 G Tk ok el eidl ¥ DNA STaITehdl T TEMEfTeh &R giar 21 den 570 el shiferent
o IS HYATOT hT shifed HI9 el € RNA A1 WehR & ©id €1 — mRNA, r-RNA @1 t-RNA, St &
arEE  HISTeRT W WS w1 FIATI I B

308, wWrH faam
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10.1 TERHEE ® 'R §7
10.2 U=rEl W w B 82
10.3 Ul | wEergd & I e %@l @ fafe

10.4 fr=fafEd 1 AHESUze dd1 SEHcge | oiiehd Situ—
Tgdy, 2-SleRiEay, Wy, ToeerE, e qul deed

10.5 TORHIEEE ¥ ¥ U T GHI &2

10.6 TAEHISH F1 BT T AN 3 W ° R ywR fae @2

10.7 (1) TehE 1 () oG o SoANUEed ¥ %A ¥ IER WKW B @2
10.8 Wi 1 WAl § g GOAREE SR 22

10.9 1 Tl € W@ D-Toshid wi aifufgar fFreafafea sifusdsi @ ww €2

(i) HI (ii) o S (iii) HNO,
10.10 THE &1 39 faferae w1 avia FIfSU St sowt fagd fEen HwEE o gM TR wHeE S
Hehci|

10.11 E9gH a1 SFEYTH UHA 370 1 B €2 Yk YR o 31 Saeul ifu)
10.12 ¥EH & w§ed ¥ frAfafed &1 aifia sifse—
(i) v=wEe a9 (ii) wafis G (iii) foepdieTom
10.13 WA ®1 s 9=A & gme g @ @2
10.14 WEH &1 o-fcied G o TR | %A 9 ey WEEe el ©2
10.15 WRER T TMfasHR (globular) UM &1 faufd wifsw
10.16 TUHHl o7l w1 WAy WeRfd 1 31U hd HESIGH?
10.17 TSEH & 86 &2
10.18 WA w1 WWEAl W Taehdiehiol 1 &1 YHE el 8?2
10.19 foifi =i fovg wehR avffepa fohan 0 22 T o odeh S o foig TeRR faerfia & 9@
i)
10.20 foffd A 9 C &R fau sawas & €2 39 meeyl @ 4
10.21 =il o 1 W 2 T q Hewqu wH fafew
10.22 =fFasiEEe don =ffcfisiere ¥ F1 @ g 2
10.23 DNA & & T % 99F & 3, fig ThF W & T 80 ¢ FHemEy
10.24 DNA de1 RNA H #e@qul W& T fohamcaesn fax farau)
10.25 Hif¥ERl | 9C SH ot fafe=t ¥R & RNA &F d 8?2

-3 309
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7.1

7.2

7.3

@
(iii)
v)
(vii)
(ix)

(xi)

(i)

(iii)

v)

(vii)

(ix)

()
(@)

(M

(®)

Teheh 7

2,2,4-TEAIAU=A —3-37d
YA —2,3-ETE3ie

2- Aforew AT

2.5 — SEAfIARAA

1 -Referet-2 -AferyraT

(ii)
(iv)
(vi)
(viii)
)
(xii)
CH,
CH, - IC - CH, - CH,
o

(i1)
(l)H (l)H
HOCH, - CH, - (|:—CH2— (|:—CH3

CH, CH,
C,H, - O-CH,~ CH,-CH,

(iv)

(vi)

< S—cron

(viii)

OH
x)
CH,CH,CH,CH,CH,0H, U=7-1-3fid
CHS—CHz—CllH—CHZ—OH, 2-Tfretee- 1-31fd
CH,

P
CHS—(ID—CHon, 2,2-STEHfeTIYA- 1 -2ATe

CH,

CH3—CH2—CH2—(|3H—CH3, U=2A-2-37e
OH

5-TfIeRe -2, 4-SE3ia
oA —1,2,3, -3
4-BfreTRHA
2,6-SEHIAR A

LRI CESIE]

2 iR

Orangren

OH
OH
C.H;

C,H,
CH,-CH — CH - CH,- CH,
OC,H, CH,
OH
CH3—CH2—(|1—CH2—CH3

CHs—CH2—|CH—CH2—CH2—OH
CH,CI

(=) CHg—CHz—(le—CHZ—CHg, Y- 3- 3T
OH
() CH,CH-CH-CH,, 3-Afererep-2 -3t
CH, OH
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CH,
(3) CHs—CHz—:c—OH, 2-Tforereea-2- 31t () CHS—(llH—CHz—CHZOH, 3-Aforerege- 1-3ifet
CH, CH,
7.4 WA H BESeH STeEE
7.5 A TE UewiEld ST o & STEeM|
7.8 o-TIEEHIAA FqUATUeh BEgS A o RO W H arousiiel 2
7.12 Wehd: TEHMYA ok UTEN ATTRIT wiaeem @i

CH=CH, CH(OH)CH,
7.13 (i) H'/H.0
(ii) + NaOH ——> + NaCl

(iii) CH,CH,),Cl + NaOH ——> CH,(CH,),0H + NaCl
7.14 (i) wifesm e (i) Sfeaw exglouRe o @y sAtafwan
7.15 R UUE H Solagd died # ygf SR Beiedl wHE &1 solde fadee yafd o wwo
7.20 (i) 9HE w1 SedsH

(ii) 9f~a FREE @& -Cl ®1 99 NaOH o 3SUEM R ARl giqeemas

(iii) C,H.MgBr + HCHO — C,H.CH,OMgBr—"%:° ,C _H.CH,OH
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