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TAF TolleH TROVEH  SEedlledhl il Ufehfagy a1 UfeshofH

TEEAEE Hed B AR T TolloH TRHVEER SEeel A | H deie
WA ST o Tk § hied THN] W SYEAT 8 al 34 SH SEedss

Selteond qe 2aitdd 305

e
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306, WA faam

T el SReese %ed g1 AR BellsH AT STl o < Fehead! e
WU W oSufked B @ SR fafedd BeiEe el Wil @1 HE
TIFOIE § HH-CEeAEE F UeR S SaES qo faq-SEiaRe
i Ufeshell SEReEs o &9 # TfHd #W B [UPAC Ugid § 3=
TEeAleehd o ®9 H AIHd W el

H.C—CHC], HZ(IZ—CIDHZ
Cl Cl
G A TfufadE wiEs et SEFAES
(ST-TTEERS) (for-grgeanse)
IUPAC M-~ |, |-SEdaritsH 1, 2-SEFARITSA

FP Y@ eal Al o T "WROl 10.1 § Ry Wy €
ARUT 10.1- FB TAESl & WWF TE [UPAC <™

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

(CH,)CCH,Br neodf=dl =S 1-5H1-2, 2-SEHIYE Fra
(CH,),CBr tert-Afca MRS 2-SHI-2- A o
CH,=CHCI R FANES FARTLAA
CH,=CHCH,Br faa dHEs 3-SHYTSH
Cl
@ - o-FAR T 1-FAR-2- A =i
8 Rl

2_

CH,CI
@ EIESGRCIRESS FARG A AL

CH,CI, Aferefie TRz STEAHEA
CHCI, FARBH TEFARHEA
CHBr, ST EEEILILRE
ccl, HTE AN TEARMEA
CH,CH,CH,F nHfe wgeNEe 1 -SRI
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3@E0l 10.1 C.H, Br Vg ol 76 HEHE® GHEICA Hhi HEAT IR

57711

IUPA C ugfd & s1ar gt gaeaafaal & 9m dfSe qen 3= wefies,
fgdae Td g SEeSl o ®9 W aifiehd kit

g@  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-SH1-3 -Hforereqe
(CH,),CHCH(Br)CH, 213 -Hferersge
(CH,),CBrCH,CH, 2-siHi-2 AT (3°)
CH,CH,CH(CH,)CH,Br 1-SH-2 A g e (1°)
(CH,),CCH,Br 1-3H1-2 2-STgHfoeded (1°)

SaEeor 102 EfAfEd % [UPAC W fafE—
HsC H H CHj; H3C_ CHs
| A @\ () >_§LH
(@ H Br H Br H Br
H3C H3C HSC
HsC CH, HyC H H CHs
(iv) — H ) —( H (vi) >_§LH
H Br H Br H Br
H H H

g (i) 4-SiHd=-2-31 i) 3-sH-2-HforeeE-1-39
(iii) 4-SHI-3-HfqeU=-2-3 (iv) 1-SiH-2-Hieese-2-39
(V) 1-SH=ge-2-8 (vi) 3-SmE-2-Afe

agERT g2a

10.1 fr=fafaa aifet *1 gwAe fafan—
(i) 2-FARI-3-HieTd=A (iv) 1, 4-SESMIE-2-31
(i) 1-FAN-4-TaEEaRs  (v) 1-SiH-4- fFdaes-fca-2-Afaaa—i
(iil) 4-gaigF-FfeA-3-ATS R LA

10.3 C-X Zu&@r  coed T, wE WY K e o foeeReie g 8 o:
aa_ Ufeehel BCZE o1 hiad ol ey gfed 8 Sl €1 SEE hied IR
@- WA AN qel BelloM WHIY] W Sif¥eR ROl o1 Sl B

ed wRoft ot § W W A O SR WH W Rellse G
SRR Sgdl Sl €, ofd: ey WA Tad B SR &1 a1 ST

Seleond a0l Tt 30%Z
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THY] Gl 9 SHR H1 Bl B TRUMHA: HeH-SaASH A€ HI e
C—F 4 C—1 7% aadl St 81 "ol 102 ¥ oo fafme sy e,
ey el den fgya emeel fkw wu €

RO 10.2— HET-2AH (C—X ) &L Farg, e Tt aan fgga smgui

CH,- 139 452 1.847
CH,—Cl 178 351 1.860
CH,-Br 193 293 1.830
CH,- 214 234 1.636
10.4 Sfceear sensst B
ozt &t fatertt
10.4.1 Uehlgiclt o Ufeshel Belse, Uewhigld ¥ WaMd YR § o9 ST Wohd € S STEH

308, WA foaam

Y Y 1 ST EWehdl &1 Wi TlloH Tl BRHRE TeEe SAUdl LT
FANEE o WY AfufkE ¥ UckhiEia 1 BRSMA UHE aleM BN
yiaeenfua & WAl ®1 3 W Ot gage i Wefhehdr < S @
Fifr 39 sfafen & Ufesra 2omeel o WY I T SO, TN HCI S
2l <A T Sar et ¥ fee "ed ereft TH © ord: sifufwmen o
IE Ufowa eaRe WK B 21 WHHE T fadad UewhEd ®1 HCl 9§
AR § ZnCl, ISR 1 IR BNl €1 JATh Uehieial w1 Sffman
FW F q9 W el |g HCl & W9 Bem W Ho= 8 S 81 ek
SmEe o foted o fW S8 HBr (48%) o WY ONAR Saiel Sl @
95 WfwE SHelhRHieh ol o Ucshiglid @l @ifeqq o1ean defiem
HAAEES o WU TH Hh R-I H =81 ofed U &1 ST Ghdl 2l
Sellerdl @ Ufeshel age &1 fafsmameiierdr 1 %9 3° > 2° > 1° &
2| HIEHRE TESEEE G TSRS ol HHA: oic HIThRE shi HAl:
A qun SN oh W SR g Y™ At sifafwan fasor |
& S e S 2
R-OH + HCI & R-Cl + H,O

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 + POCI, + HCI

e P/X,
_ — 3 RX
R-OH X, Br, 1.

R-OH + SOCl, ——> R-Cl + SO, + HCI
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tfeshel TANES 1 fated UehlEid o Y eRSSH FaNEe 19 6l
Yolfed hich 31¥El 95 e ealed Tl oh MY Ucshigld o [HHU
HI TWH Hh THA S Ghdl 2| TR TaEs o fov=d o fou swe
fafel Suge & €; TR Wiiel W hreq-oiee ey ey
fgemmei®er & 0T 9 % FRU TS Tkl AEY § A% Woied BT § ST:
T ThA WY 1 ol W digd T gl &1 (Tweh 11, wme XI)I

1042 TESEAEHl @ (i) Yokl ¥ Hod Yolh ReEA gRT
Ueohdl o [ Hodh FARAA A ST W OgHEFet "E qen
Uifaeciiehl &1 wfea fago wa @@ 2, 59 3o AfR o gere
F HfeT g 21 ufomda: e o wh diftes w1 afer &9 g
g (Th® 13, el XD)|

CHgCH,CH,CHy /Y ", CH,CH,CH,CH,yCl + CHaCH,CHCICH,

(ii) Ueemtl A

(%) TEGA TCMES o WAl A AR GRI— BEgSH  FARIES,
TESNH JMISS Al BRGM AMeRe ¥ Afaferar & W UohH 9Td
tfeshel Toe § ufafdd & S 2l

\CZC/ + HX — > \C—C/
"N A

H X

W < WhR o SIS I 8 TG W I® % FEHMER TH IR
yg@ el g1 (THe 13, Hel XI)

CH,CH = CH,+ H- —> CH,CH,CH,I + CH,CHICH,
feq e
(@) deim & WA F— CCl, § g A o e § e
T A w1 o T faqa B S ?1 98 R o) ® fgerey i weEH
F 1 Tk Geequl yEenen fafa {1 59 HaeH o gRumeEy gt
SESEEE (Vie-dibromide) w1 HIQWO el € S fh UEM B @l
(Toheh 13, hall XI)I

H H CCl1
‘= + Br, ——» BrCH,-CH,Br
H H gify-eEamES
1043 Toiom fafma  tfewa smierel w1 faem ym: Ufewel seiREe/smES &1 ok THEE
i # Nal & e aifufen & 2@ 21 39 atfafsen i fucheeeres stffran

Fed Bl
RX + Nal ——>R-I + NaX

X=Cl, Br

Selieond a0l Tt 309
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SRE0T 10.3

10.5 EAQAE ot
et

340y WA famm

39 YHR Ww NaCl 9o NaBr 3 UHeH o ofefud & s @
A TE A-Irdfw o fTEwgER ew sfufker #1 gmm = <@ @
uifeorsh FGeNEE S8 AgF, Hg F,, CoF, 19/l SbF, ®i 3ufeafq #
fehd FANCS/AMES HI TRA Hleh U &, Ukl TIANES! ok
YU h1 HaH Wk #1 3@ efufkaE & w@mew sifufEa #wd T
H,C-Br+AgF H;C-F + AgBr

(CH,),CHCH,CH, & W& ¥Ho® FIITT ¥ o o | durferd
TR OEFcHs Gaeel sl ge=al

feu MU 0] § WR A YHR & SRS WA §1 3 SRS THE

& yfaer ¥ frefafad IR AFEER e T i
(CH,),CHCH,CH,Cl,  (CH,),CHCH(C]) CH,,
(CH,),C(CDOCH,CH,,  CH,CH(CH,Cl)CH,CH,

(i) TG A AR qiremaT gr

R FEel don dmEel &1 fo=q, 3RA a1 3RA (11I) JlNES STeqan
forelt o TEY T IoRe & IuRwfd H Tl o FH sTeEn s
SN SOSRET Uit gR ST 9@ fRAr ST @ehdr g

CHj CH,3 CH;
e O T
3
X X
o- %?ﬁaqéq“ p-%?ﬁa?gqv

i qen 97 GEEFEl i, STk ol H FcAfde i eF oh HRU
GHAgds YR AT ST Hehal @1 MM o Wiy oifufwar Schuvig
Tl qu1 59 AffEA § S HI 1 Siedid & o oy Stferdfietor
W& (HNO,, HIO,) &1 STewashadl aidl 81 Weiiia 1 steferss fopamfierar
& wRo 3w fafy g wqgedE ge Al @ fae A€ R S
(i) WA ¥ SrsurER-srfafmar grn
SE 3T g @ifel o H Yol st Tafaad feet wufyes W=
Hifesn e o WY AfqEd fRA ST © oAl SEUSEE wEu S
g (ThH-13, He 12)| d S SEUSEE 90 del Fyd S
el I mEe o foord & fiam W eEsitEm 99 - ClosE
- Br % gR Wfaeenfuq & S

+ _
NH, Nano, + Hx N.X
273-278 K

A= SRS TeEs
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+_
N X
©/ _>C112X2 @ + N,
R 8@EE, X =Cl, Br
AFIEA gRI SEUSIEH §qg o AT o foly sy g @i

Iufterfq efervad & Bidl den TH WERd: SEUSIHIY g qen g
FMreEe & fooEd o T WY feae fRE s R

+_
N,X I
O = -

Sameor 10.4  Tafafaa sifafeaeti & sa fafge—

(i) % +HBr—  (il)CH,~CH,~CH=CH, + HCl —>

H H
CH,-C=CH, + HBr TEE
(iii) O H

ga
H
(i) (ii) CH,~CH,-CH-CH, (iii) CH,-CH,-CH,-Br
I
HBrHH Cl
agARET 92a

10.2 UhiEid aa KI i sifafsran  SorRe 3% &1 ITAMT &l T8 &id?
10.3 WU o fafe=1 sEedicH g i e fafau)

10.4 CH,, YA o GHEFel Ueehdl H § SHA UMY S JhRRHEMES  FARITT

™ M T
(i) hodd Tk AFEANES, (i) TF GaEEgel THAEdNEe, (iii) IR THede AHeaiEs|

10.5 frefafed g sfufear & g 9HRel SR w1 WEA SR

oH CH,CH,
Br,, o1 37
(i) O/ + socl, —> SO T

2

Selieond q Tt (3ol
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CH,0H cH
ST 3
(i) O/ v HO =% 4w @ + HI —>
OH

(v)  CHCH,Br + Nal —s» (vi) @ + Br, ﬂ;;m
10.6 ﬁﬁ[ﬂi@\[{)‘[ IS e § Ufewd doEe TR A e € WSS q e,

32y WA fagm

TR % FUeh H M W WA e S €1 ek arousiiel feieH ge Ak
giaa e 2l
e FRES, WU MEe, T wREE a9 F8 FARRSIRmeE i
% A9 W T % ®Y W EW ¢ Sl Svd U< %9 A¥El 3@ e 2
S foh B9 WA €, ek gals Akl o 310 WERE: geid B @l
3= YAl TH Seh TSGR i ol | Sod Sffverh UM B o R0
Tl ea=il | Ve sfqueivass et sl (Tgya-fgya qen eretened)
T T T RO © TR ivgel, SMEel qu STHeEel o Faelh e
FHM A SEgRkTEHl oh FEeMIRl hi 3TUeT Hequl ®Y ¥ s BW T
U 1 SR FE 8H W U1 3w §em ¥ soleg Sufterd B
W AT o R efus wee @ W 21 fe 101 # fafwm demsel
% FFUiH H IRadT & wEw e T 2 9 e W % fou
Ufeshel BeiEel o FFUish] % W2 %1 % — RI > RBr > RCl > R-F
21 TE ToAlSH THY] ok SRR 9 $HH § g eF O dretded wol
& ufor # gfg B9 % FRO e 2

ESPEIED
400
B TREsS
300 B sHEs
RS

200
100

0 CH,X CH,CH,X CH,CH,CH,X
foa 10,1 F9 Ufewa Togel & FaeMRl HT g
FEFEl eellleehl W §EeH W8 o WY FEeAi wH B S &
(Theh 13, el X1) | Iz, Fefaiad o aeeaiad | § 2-siH-2- s
1 TR A el B
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CH,
CH;CH,CH,CH,Br CH;CH,CHCH H3C—(:3—CH3
Br Br
FaYIR/K 375 364 346
FHERE SRR o FFUAlR TN T B § W -gHmee
f-qen Her-wuEEieEl i STUe Ied o] B 81 UH U wHeEteE
# T oF FNU B 2, FHeh wNU UE oyl dul Aer wHEATSH
# qo o feea o W stfus wmEifa el 2l

Cl Cl Cl
' QL

Cl

Cl
WW/K 453 446 448
Teieh /K 256 249 323

e
TESIREA oF SM, SISl U Uil cd=1 Sl it gal § 9 e
g1 e WA 1 GE, e WHRET S WEn qel g WA
H TEHA a5 W T wedl Sl @ (ERO 10.3)|

AU 10.3— FB TAllehl 1 T

n-C,H,Cl

n-C;H,Br

n-C;H,I

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

fereraar

geiltcah w7 § @gd o1cy facid gld &1 Tollicohd i S § e ok
fo ol 1 oTevahal el € Ed T Soiiioohd o ofUle o weA
IR STRYU I T Sl oh TUST oh Hed BRGNS &Y i drgl
S Teh| Bclleehd qol Sl H YOS & HeA U SARYU ol oh &
Y &9 Sol A et 2, e I htu g o ¥ Sufkd gt gEgeH
el e waet e gl uRomeeEy, e w1 wia | faoEar sga
*Y Bl €| Blcilich, ScliteohHl 1 Ugfa hraifdeh foem@en § S 1 el
2 i Teliloehd q T o19] o we ad U Sfquetivash eyl
Il w1 FEed e Sat @ A w1 22 el ST STenT Raiteeh
e foeaes SR o HeT el

TR q TN 343
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aAERT g9a

10.6 frefeiad Aifiehi o1 w@eishl o =gd §C %A W oFafted it
(i) SHMEE, SHBH, TR, SEsHHa
(i) 1-FANGHE, SEEWtd FANEE, 1-FARSA

10.7 MEREe sfAkes

10.7.1 TolUGRl ohl  Sciitessl o1 sifafwanel &1 fret demt # afer 1 -

arfrfsramd

1. gt gfewems 2. FrreRor eifafewrand 3. ergeti & @ sifafewan
319 el XI | ST e ¢ fob hantt gt et wiieier et €, ora: o fepemem
o IH AT R SAHA FIA €, STl Sl 1 STeudr Bt 81 9 sifafwan o
Tk AR, Teel § SUfeerd et sh1 Siaeenfia =i €, THehert FfeeemdH
arfuferan el ¢ g stfufsmaneti o eiites fhamR B €

1, TRl wfaeemos erfufsramd— 59 yahR w1 sifafman | iyt 39

Teiteshq (foramaR) @ erfufsran s @ foad T WA 9 ey e

THTY] W SRR SO Bl §, Wiaeeno St gt @ 92 2ege e et

ST & Fort TafiTe wee shed ¢ <k oo efafshan TR o R IRt St

T a7 29 R Wi iffEa wed 2

- \§" &

Nu + —/C—X

Ig Ufeshct 2AEE 1 it stfafewansti &1 U wq@ Suant ga € foad

TS THI] sp? Wehfid e TCH] ¥ SEfd Bl 21 Selitesh 1 s HH
TR grR1 SAfufhan o SWia &4 Scurel i "RON 10.4 W e e

\ —
//C—Nu + X

ARUT 10.4— Ufesher FcMEel ofT IR wfeRemos (R-X)

R-X+Nu - R-Nu+X

NaOH (KOH)
H,0

NaOR’

Nal

NH

3
R'NH
R'R'NH
KCN
AgCN
KNO

AgNO,

Sy WA foam

HO" R-OH Tehleict

H,0 R-OH AR

RO R-OR' TR

I R-1 ifeha STERES
NH, RNH, wefad THE
R'NH, R.NHR' [ESIRETR I
R'R'NH RNRR" itk THHA
C=N: RCN TR (TEEE)
Ag-C=N: RNC (STEHERAEE) 3 |EL 1| ARG
0=N-0 R-O-N=O fehar ArEerRe
Ag-O-N=0 R-NO, RG]
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R'COOAg
LiAlH,

R"M*

3@ER0T 10.5

R'COO" R'COOR T

H

R

RH m@w
RR' ook

AR o1 EgRe S e H I MAHw %y B © 991 3% 39T
T el Sl B | ared o WEEE THE < SAEET SISt s Hent g
gl ofd: W8 & 9 WeR 9 gt oF ®9 H o WU Hehdal
[CC=N«¢>:C=N°] ¥ *FET THY] ¥ J4 & GRomEasy tfewa
FEMAIES Q1 AEESH WA § S[SH o IRUMHeEy SEHHEEs o+ | 36t
YR G TEeREe EA ot SWEd AT o q = gaee Sl aren
[FO—N=0] B RISA % 50 Jei & TRy Ufeha Teaee qe

LS o G S+ o IRUTHEEY T8 AE2Ueoh Sl B

Teiteord %1 KCN 9§ ifafsan e g1 IE o &9 § Ueshel HEAES
T €, Sk AgCN § il 0 W AREEEAEE YHE SO %
¥ W U@ e ¥ HEEU

KCN 9q@d: 31affs eidl € do foeaq o geMges o@F ar 21 Fufy
A qAT AZESH Il & WEY] SR A USH w &t feafd § g
€ W SHHU YEAd: e WH] o §R el © A foh AIgeieM WA
% gRI; iR C-C 3T@¥ C-N eTsiel i gorl o eifes el e 2
Ay, AGCN Tehd: Tedarsth Fehid ol eidl © q SEehl IgeioH I
TARM el YSH HE % foU Gem e €, sHfen SEEEEEe g

IO % ®Y H Sl Bl

Teranfafer—atfufirar <t fo=r fpanfafial g0 go=1 et @ fomert aofq =
fepan T B

(%) Tgarurs =rfvrererit (rfrereret ) wfaeamo sifafwan (s,2)
CH,C1 7Tl BEg/ES A i aAfafsman, fSad deHia qen #inEs 3
a1 2, fgdar whife semfaent o1 etgeror et @1 sterq, sifafewan 1 am <Al
sfufsposni &1 g | Rk @@ @1 3w fufear w1 emEEm w9 A
fo 102 (I 316) 5W Wafelq feran 1 wahar 21

H ©
H04<,, + Cl
H
H

S o o e W hen 11 o Teheh 12.3.2 W EiE ok €, 319 o9 I3 & SW 1 AR M AT
3TEY I, T g8 e I § N0 i 3R ST aTet ST Sl a1 Wil aed g3 o a1 | Sureed
e T TRFAT HA 2

TANGHRT qof T 345
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SMFHAFRT TGHT fFRAER THTT e

3R 2 ST AT

forg 10.2— et 1% SHHAUBHR] FESIHAES HAE F dUl 84 g [iwed dil segs SFH i geila #dl 8l

7 1937 ° TSae 2 gRY T

W fFEw e 7 S.2
sfufewamst &1 fEarary

g9 7 Fiee & fiRey o
F4 FF e favaraeEnerd
g stuadl &1 SW g
F1

fermr

75 fgeroye Ml wfaeered (S,2) 1 WERid w81 SRR
TR AT Uehel BolEe W SFAARRAT B W HIeH-2cge e 22l
T qA WY F FEH TH STEHHATRN ATHERTN o " § TR AA e
T €1 T W C 9 O W WA C-O 9 &l €1 I =Hl ihAd Th
Y TH & UE H HOA Bl © AU hIE HeAe e ol S-Sl afteman
W I ® qUl M Al ATHRIN T shieA AT o e S Sl
YR B S ®; HEA WHN] TS AT HHE % Hed e godl gH
T Bl OSE € TH E €, TRANUR oh whie-eigget S, SThHuEhR

g BH

Wﬂ'ﬁ o € "emo feafd § fH C-H 99w @ 9@
STHAVRN TE T2 drell AM9hft e § S I8
Eﬁ AHHORTR AHRIN e oh FHT GgA €, C-H &Y
Wﬁmﬁwwwéﬁﬁﬁﬁ'wwg@ﬁquw&d
Y gL ST Gl B A1 TRUMASEEY SRAY o AT 3TcTsdl hieid ITHIY]
%1 fo=mg wdig & S 2, die SH yeR e yeR R a9 gere o
BT SR K AR T TR IR W T, TR WY F e g fkat
ST ®1 39 feRa i fa=ma @t weue wEd ©1 HHEHO STaEen H e
T THh & 999 W AH ae ARt qeon Moo ool safite g
Ak WY S WA B : GHUU T H HEA WA TH Y
Ufa TEmEH W ST Wl §1 T YRR 1 GO SRR i € aen
@ dAifits o w9 o rfaferan fasor 9 gue & feeen s wehan

&l
B3
q=n

&

fifem & w1 @ I fracers el #1 orawen fomm weard €1 9 @ T gEE (%) den (W)

HI GEU gEe @l

g T AN K1 GEAT T T weH ¥ S Facas qugl w5 fifam sgeeen fum @1 g
(@) | (F) &1 40 yfdfam 21 89 F8 GFd © 6 9@ (@) § w1 O §ET (F)
¥ wEd & =g &1 gdu gfafas 21

316, T o

<qur
B|r B|r
Hinn-C C..ooimlH
I/ \Cl Cl/ \I
(=) (@)

=fer 58 siffsran & el sl GuE g wie WA & TR
A ¥, Ad: TE HET WA W ALl IEeh (b IURYA T W
TERTe SRty (FRig® 99E) S &l ¢ 9 ek dengel |
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Ao delee wew sifus wiwar ¥ S 2 sfufker @ € iR T e
T B TRSSH WA B €1 gaas Ufehel doies HeW %Y fmamia
e € Eifh Wl WHE SN AR oh feiu etediY Se i
g (fe 10.3)1 om@: erfufpaniem =1 %0 Frefafea g 2
s gage > fgdos e > qdEe doke

(30)

(0.02)

fera 10.3 S, 2 sifufswan 4 fifeq g9@, S 2 Af4fHal & gerica® &9 Hie®k H (T ol

(@) TUemash TR qfeema (S 1)
S, 1 fufare wmrm: ydt wfed faemmenl (SR o, tewreta, tHfes
e onfe) H WU et €1 galge-<Afed dmEe 9l EREgleEEe ST
& we fufsal galges-<gfect Ueshielal <t € T WoH Hife &1 aonTiieh!
HT I KA 21 eeiq ke w1 9 haa U eifafwas w1 Fisd
W R &= R, W F gdee-fea smRe B

(CH,),CBr + OH (CH,),COH + Br

2- S 2 - AforergreT 2-AforegieT-2 -3t

g 31 =N W WO Sl ¢ 9UH =R01 § Yatd C-Br e w1 € fager

Teh hEhe@A qo1 T SIHES 1A sl | fgdia ==or § 59y f4fifa
eI T AN o GRI STRA BT & q Hfeemos sifafswan gof g 2

CH,
T 1 ©
(CH).CBr ——= @ + Br
H,C CH,
CH,
"OH SRt (CH,),COH

)@\ '
H,C CH,

RO-1 o AT q SHAYN Bl § 99 C-Br 37 1 fager g 7
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IA: SN Giqeendd gaiioH o T 9 oyl iR v feufqdl W g @
BdloH o ol wd G TEve WWE ol SR WSl i iR M
TR AW W WHH Ghd &
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I 11 \Y
AR & HN, ﬁa—ﬁaﬁraﬁwﬁw&f—am - feafaai w
TR T AR S ST Bl — Y9G o hRUl dcleH TR i Yepfd
S TeTd o TOeR STRfid 4 i Bl €, SEfGY S sl ol
H 9o 9 Oe1 | ek 8 S @)1 ot dAdE o selae it yfawere
sfufpad o et & qen A=A # qor o et su uRfeerfasl s
AEITAHA B T

(i) Tl
cl Cl Cl
Cl
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Cl 1, 2-SEFAESIT
1, 4-SEFARIEH (37eT)
(i) ARSI (F=)
Cl Cl Cl
= 0 O
% +
5 H,S0,
1 -FAR -2 -G NO,
(e7) | ~FARI -4~ TS
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(iii) IEHRHIH

Cl Cl Cl
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2 - FARNSSITECR IR 3T

(319) 4-FANSSTTHCRI TR 3THA
(=)
(iv) Wiea wHe srfafsan
Cl
SRRERCS ©
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(1) 1-FAN-4- ﬁfmﬁﬁ?
(H@q)
cl cl o
(@)
© I frsta AlCl, @JLCH @
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2~ FARITHE® A
(3T9)
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SEEenr 10,9 AR T SR T THE ¥ fRY ot a8 WA ToieeiRe gRwer
sifaferansti | sref- den - v ©, 2

ECT IRUT GHE o hRUT FARM SeieA SeRTd shidl € 91 TR o R0l Selai

fifird sheclt €1 X0 STE o ST SR el Hiceendy stfufsmaet § o
Teed SHTaTohe i Sfad U & 2l
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fj\@ H (sref-feafa @ s
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UTUT YA AR Taet BT &, 37a: € WHIS TaE(T 109 &l oAl Bl
2 Tormd ffteraor saa=t grar 1 ol we g feafa W emshmor # 1A g9,
TROT g1 o foodia s e €, o ol ud du- feufq & faferaw 1 w4
FX Bl 39 YR tTufsharsticrdr, Yool W01 gore o gRI qen fufard, ST
T % g FrEfa e 2

qgAteET 92t

10.7 frefafed el & ¥ o %9 ¥ Ufewa tome g0 S 2 fwEAfafy @ sifusk i
T rfufspan & a1 orden * €7 U SW wl TR

CH,
|
(i) CH,CH,CH,CH,Br s#a1 CH,CH,CHCH, (i) CHSCHgCliHCHs A H30—<|3—Br
1|3r Br CH,
(iii) CHS(EHCHchzBr CRE| CHSCHz(llHCHzBr
CH, CH,
10.8 Ta@H Aifet & frefafed e § 9 ®F W @i doa 9 S 1 sifufmm wm?

Cl

¢l cl
(i) /)\ SRl \)\/ (ii) /\/\)\ JqgA NNl
10.9 f™fafaa § A, B, C, D, E, R @1 R' &l UgaIu—

<:>—Br+Mg W—ém> A _HO ., g

RBr+ Mg T2, ¢ _DO CH,CHCH,

CH, CH, D
CH3<~—’— CH, <«NfFR_ piy Mg ., HO, o
CH; CH,

3. orgeft o Wiy arfafeam

FEw-firfen srfuferar— tfewra e qon R daes &1 fagmn, Gifeaw
o WY Yk S w1 IAffd W TH i W Ufekertda da @ qen =9
FE-frfen sifafwan wed €

X R
O/ + Na +RX TFEF, O/ + NaX
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10.8 qlECET

10.8.1 SEFARMAAT
(ufaret=

FANTES )

10.8.2 ZTEEARMEA
( FARTET )

10.8.3 ZTSATATSIHAT
( TSI )

10.8.4 STaARIHAT
(T
CLAESINECY

frfen arfaferar—tfie Tomee ff g $er o wifgam o @ sifufpan
TR | AR 39 7, e < iR 99 WER 9E Twd ©) 9 fefen
arfaferam wed 2

X
2©/ +2Naw—gm> + 2NaX

SRR

T U Al ReleH TR e FEIa: diferecis ek hedd 1 ST
T 3 Aifites SN qen FfY § SyEn € 3@ we | $9 Heayul didgdreH
ifiteni <1 @i feren TN R
TRFARMYT &1 TAF STANT faams & €9 °, 42 7o |, Wda o
WUiEsh o &Y W qefl S i & gfwan o faerss o w9 o el 21 7%
o 1 HHTE TE TR faeee o &9 § e gl 81 Afele aiigs
oAl o ShE Rt dF 1 i wger @1 9 ® aferefn e w6 are
T AT o FYeh H 3T o YUE | a0 U9 339 &79al | STk &ftorar et
2| Ufeli FeikEe i a1 W SAfen Wl oh §ue @ weehl 37, fhae,
- HT FAfeal § gE T Sedr of weror 3 8 9 € mget o
AU FAES o @l o Y TUeh H 37H T g Sa qfl oshl aleraq
3 T B SfEl O Hien Hueh shifHar el dehdl B
TEEE 9 B FARGH 61 STAN o491, Teohaliss, STAEH qo 37 g o
e foemae & &9 o el 81 SdAE ¥ FAkieH &1 9q@ STEnT Hheti ias
R-22 M ¥ Bl €1 T8l 391 ST vied fafshean o fedas & & A g
off; TXq 3Tel ST T LR S Y foiel e stfues gufara fresasht 3 @ e
21 F79=ash o &9 ¥ T8k ST 1 SEd §U IE TR € T Farkiwid i e
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FARNEE (900 9FT Y H @) H 9gd HH THI Toh 19 ¢ § TR, AhH
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(STeT FEARTETH WiEsA & SUv=fad il ©) TS g9 1 &5 B Tohel € A1
Al 1 = FAREM | gt WA R SHY oG 2 S | FABIH FeRTe
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ST ITART IR | g (Ufenfe®) o €9 | foran S on Wy sTEeEw
%1 I8 GfeRIE T[0T STASTRH o SRl W 81, dfceh o gg SIS oh HR0l
BIl | SHHT STH(eRT T o hL0T 37e SEeh TN W SIS o 31 qanedi
1 STANT TR S )

THHT AU TN § IR Teiiaeh S qe QUHiel eh o foIq qoigeh oh
IS B STANT o AU R S 5 SARueSi e qen 31T L@l
o I | off st i qE o AUy ST § 91 WM faede wi
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10.8.5 TR

10.8.6 p-p"-STE-
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T SUTEEA T g iy Ue odE Sl | Uwd qon Hufed @ S 2
I SRR AR TR 0 ¥ 8 © @ Sigell § DDT & A1 994
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ARAKA
Ufeerer,/ AR Femgst 1 ST G o Sufted Uk, < el Sifud ddioH WS & U W
FAL: A, TR AU UldRdlsH (TR, I~ IR) ARl F effha foran S gewar @ dfw FedsE
TRHIY] hred WH] § SAfeh fEARUIcH Bl §, ofd: hied-gcileM SfE ffed B Sl €1 e
W AR SAEY qel Tl TREY] RS HOTee o Sl @l

Ufeshel Selieel 1 Ueeh o Hord Hoteh SeiloA §NI; UoshiHi W el 31l & ISl gRI; Uoehleral
% -OH UYE &I WEHRE FaES A1 oM@ FANEe el el ol & SUam § FelisH g1
Wiereenfyd ek A Sl €1 TR Relieel ol Ul 1 SeleRinit wiawera sifufman gy S s
Bl TSiNEEl Ud fEieEel & WM w1 g fafu deem fatma fafu 2

v, Tgea-Tgea aen aretered et oell oh ROl hieTeels ATkl o FALFlS G SISl
F o W fus e 1 3 W A ored fae wq et faemael § g faem ed ©

Ufeshel RARE o HEA-TASH STEY ki YAl AR TWeRIER wieeemo, faeiw qen emgeit |
atfuferan gR1 ehrelaTfeaer difient o fi o fo SweEl R @A o O % SER W
AR Wi sifufmansti i S 1 @ S 2 wfufansti # afipa fomen @ 21 S 1 9 S 2 sAfufmm
w1 frafafy &1 e & U wreterar w1 FeEqU fte ¥ FRRe Ufeha domse # S 2 sifulmar
& foe § Wi % g dn S 1 sl i e & gw sifasta e S1owear @

Aferentar diferRetis AT Sd STEaIRING, FARTRH, ATTSIET, T IFANES, el adr
DDT & 3% Sieifies su €| qenfy g @ %S i sisa o orgefed & fhy o1 " =@l
% fF A AN T 1 feReliFm w ¥ SR agHeea HWee fag @ ® €

SRR

10.1 frefafed Romeesl & 9@ emégditdt (IUPAC) Wsfa @ fafaw qen sk enffeeor, Ufeshat
UfeAfersn, Sfeifers (Wit fodiae wa gdias) ot s tRa 2age & &9 | sifsu—

(i) (CH,),CHCH(CI)CH, (i) CH,CH,CH(CH,)CH(C,H,)Cl

(ili) 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(CD)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,
10.2 fr=fafed difieel & [UPAC AW Sifsu—

(i) CH,CH(C))CH(Br)CH, (ii) 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
10.3 fy=fafeaa w6t sdism AR ®1 9@ Sfiu—

(i) 2-FR-3-Hferd=A (ii) p-SMEEAR IS

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

(v) 2-FH=ge (vi) 4-gdiFe-fea-3- e

(vii) 1-SH-4-frdiFp—gfeat-2-afora s (viii) 1 4- SEaHge-2-87
10.4 frafafeq 9 9 feger fgya ol geifus gmm?
(i) CH,C], (ii) CHCI, (iii) CCl,
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10.5 UF TESHEA CH,, 318 # Farm o @t atfaferan 781 sear weg i o g W™t # et T
AR AT CHCl 3 21 BTEgiT St Hear a1 22
10.6 C,H,Br g7 a1 4if1e & w+ft wmemet fafaw)
10.7 frafafed ¥ 1-STHEeIed W & H FHiwT il
(i) 1-=Ha (i) 1-FAEA (iii) =e-1-37
10.8 SR TR 1 B9 €7 Th SRV FHT WAl ¥ THART
10.9 ffafEd yow e § 9 wF W Aifeh OH o @ S 231fufwan & sifer dioa 9 sifufsran wm?
(i) CH,Br &% CH,I (ii) (CH,),CCl &= CH,Cl
10.10 frfafed demeel & TeHia | Hifcan srgiRe 51 faREeRarst o Hherasy o ol Heft Tehi=!
1 GoeT fafa) 39 @ g1 Yok S o i
(i) 1-3HI- 1 -HiyeaTE TR
(il) 2-FAR-2-Hforeege
(iii) 2,2,3-2EHRA-3-SHY=A
10.11 frefafed afed em &8 w32
(i) TATE § - 1-31e (i) T ¥ A (ifi) WHH § 1-1germd=
(iv) A 9 oSt Teshieiad (v)  9IdH 9 HarE (vi) TIFE B T wsREe
(vii) SHMEA § W9EH (viil) $92-1-89 § 225
(ix) 1-FANST 9 -3 (x) o= 9§ e
10.12 THAEY F—
(i) FARE=I 1 f5ya el AEaiRiFe FaNEe &1 qorl § w9 g 872
(i) Ufehet Bemse Yot B g off S ° sifagoia 82
(iii) IR et o1 foRed fAsicla staeeet § i =1feq?
10.13 W3TH-12, DDT, HEe2aeRize qof STHSIHH o ST o)
10.14 fr=fafad y&e sifafwan ° a1 act g &Efs 3R T 9 fafau—

(i) CH,CH,CH,CI + Nal ; b
JH

LGRS
Sl

(ii) (CH,),CBr + KOH

v

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

v

(iv) CH,CH,Br + KCN

v

(v) C.H;ONa + C,H,Cl

v

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

v

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

v

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

v

10.15 fr=fefed sifafsman =1 femafafy fafean—

n-BuBr + KCN EtOH-H,0 » nBuCN
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10.16 S 2 vferd o ufa sifafkariad & R W 3 A & GYE w1 wAas i

(i) 2-9M-2-HfEeLLed, 1- SHh=, 2- FHEY=
(i) 1-3MI-3-Hfoeeged, 2-9Hi-2-Hfeeeed, 2-9Hi-3-afeeged
(iii) 1-S=ge, 1-50H1-2,2-SEHAEIT, 1-3-2-Afaeged, 1-5i-3- A2

10.17 CH,CH,Cl =1 C,H.CHCIC H,® ¥ %1 § At Weftg KOH § ¥war § FeteTaeifed srm?
10.18 o-AeM-m- HHEATSE H1 qol B p-Slie=a % el Swd el €, faes iy
10.19 frefafad afeds &9 gu= fFe o1 whd 72

10.20

10.21

10.22

(1) 9dH & 9rde-1-317d

(2) WA H Fe-1-3EA

(3) 1-9ME9E 9 2-SHYYA

(4) IR ¥ dfwa dehreid

(5) d=IF ¥ 4-FAEARIESI

(6) IfFTa Uehleld ¥ 2-Thia TIARH T

(7) TSAf@ 9 WU TAEeRa

(8) el ¥ FARIE=sIA

(9) 2-FARNH | 3,4- STEAfeRHH

(10) 2-Hfua-1-9d\ ¥ 2-FaRi-2-Aferergiem

(11) Ta FaREe § Wodss o

(12) F-1-31 ¥ n-HFfed TAEES

(13) 2-FARYEE ¥ 1- WoAie

(14) STEMifTe UewiEid o STIeSrhH

(15) FARE=IA ¥ p-TEewHe

(16) 2-FMYY ¥ |-SErgrd=

(17) Feesm & =
(18) a1 W <EwHA
(19) gtaw-=fea SmEs ¥ Eg-Afea smEe
(20) Ufel ¥ wfceTaMRAES

Ufehel FAES H1 Weitd KOH 9 eifafwan g1 Uoshleiad adl € wifeh Ueehielfeiss KOH w1
Iufefd § Yok G@A SR oh ®Y W U@ el 21 gHeEu

mofas tfeha gemse C,H Br (%), ekl KOH | sifufsan g Aftew (@) < 21 Aifes
‘W' HBr & @9 aAfafsan & A ‘7' 3@ € S foF Aifes ‘' 1 wEeEet 21w A
‘%' F aAfafwa wifeaw o ¥ TR T A W W CH I B, W fF gfewt smee #
diferm 9 sifaferan g0 4 scag @ f 31 Aifek ‘&% 1 A ga e den @l sifufmaned
w1 g i)

9 B ® Se—

(i) n-<Ifedl FNEE &I Uewhielfelh KOH & @l aifqshd fohan < 272

(i) Yk o) 1 SUEfd & siHisSi w1 eifafwan TiEm @ g @2

(ifl) FAESIT o SeATEA fha S 22

(iv) e iEe &1 sfafkar Seim KOH 9 it 872

(v) I PR 1 sufeyfa o Afore smes w1 eifafear difeam 9@ @ @2

(vi) Aforel FeiRige ®1 sfufFan KCN 9 & 82
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P WCATAET LA 3 TR

10.1

10.2

10.3

10.4

10.5

10.6

10.7

Cl
(i) CH,CH,CH(CH,)CHCICH, (ii) /O/
C,H;

(iii) CH,CH,CH, cle CH()CH,CH, (iv) BrCH,CH = CHCH,Br
H,C—C—CH Br
S &
CH, H C5>CH CH,
3

(i) UewrEla o Ufeha smarerRe # qftedd o faq KI e @e H,SO, %1 ¥am =&l f&an s
TehaT; Fifh a8 KI B §1@ HI o7 § IRaffa X a0 8, qorearq o0 [, § s
FT L R

CICH,CH,CH,Cl  (ID CICH,CHCICH,  (iii) CL,CH,CH,CH, (iv) CH,CCL,CH,

CH,
| . .

(i) H,C—C—CH, fF @l eEged W] geqed ®, o: R ot wRgieH
C|:H WA % R W WA SeIE SR

(i) C'H,C°H,C°H,C’H,C’H,  99gcd @EeiHl &l ab,c ¥ féfem f&n w0 21 wwgew
TESeHl o Uiy W gHM SR S|

(ili) C*H,C"HC'H,CH, T YR THged TESSHl &l a, b, c do1 d ¥ fRRE@ fw
|CH;‘ T TN AR WOl IaE Hed 2

O cl CH(Br)CH, CH,CI ¢t
(1) (it) @ (iii) O (iv)(jL
O,N HO
Br
(v) CH,CH,] (vi) @

(i) FNEIT < FHEI < SEAEHIAT < siH®™
AR dgd W FILElE dgdl Sl 2l
(i) EEWITT FARES < 1-FAAH < 1-FARTeA
wfEad 8F & FROT ARAWINT FANES H1 TeHih | -FARGIT 9 FH S

(i) CH,CH,CH,CH,Br Mefid TAEE BW o wRW i fafgm aen € s
(i) CH,CH,CHCH, fadias 2cge, qdtas daEe ®i goel § ot digan 9
Br sAfaferan e 2l
(ili) CH,CHCH,CH,Br Afoet Tge Tolee Tge & e eF & &ro fafam aren
'CHS afiss gl qon srfufwen w1 S W
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10.8 () Cl qAeh hIeicherdd w1 T 3tfeeh e o wRUl gdias
gage &1 srfulmaeioran fgdiaes dage 9 @i BNl

(ii) cl Wit shTaicher™ i qol | fgdiaeh shiaicherad i Tt

/\/\)\ ifyss M % HRUI|

10.9 A=QMgBr B- <:>

C=RMgBr R=CH,CHCH,

g o
R' =HSC—(|3 D = HSC—(ll—MgX E= HSC—(ll—H
CH, CH, CH,
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TR, Wfeeersel, FieH! ao shaedreh
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TR S W11 34 € T O—H 371siel o1 eJeidl s €1 Sl © 3o 37t grmed
FH B S 1 T HRO Tohraial i era-gmed frefafad w0 § gedt 32—

Ry R .
R—— CH,OH > CHOH>» R—>C- OH
R R
et ESiRED BRIRED

UohIgld ST 1 3TU&T it 3T Bl &1 STt k1 Uoohiaee o eifafwan
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Sicy o wrt wH
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e affufsran wefifa sl © o Uoenielal 1 3T4el el Teh sga) qieiq Sl
21 (I T yaed e, SWie stfufswan o gw g7 off 2w wwd © TR
UCehIoRITES 3719 BTES(SRIISS 3TFF i STUE Ueh Sead UISUe! Bidl 21 St 98
Hord 3d1 © T UoswiaEe Yool & B 21 (Hifesm uuiemee, difeam
TSRS § iU e g 21)

Tohiela ff 9998 &N &1 Hifd &1 ® ol | Siadsq W Iufeed
SIS ST FTedl o HROT Blel © S 3% WISl o 8

(iii) Wt ol TAd— WA i orgell (I3meoned; difeaw qen
Tqfafem) dun difean gEgiaaEe o |1 SAihat ST STid Yhid i
Tt €1 ®HA o TEeiodd Te S 9ad o sp? Hehfd HEd 9 G
T el © S T Solaei o1uas 9qe o &9 H &1 Hdl 81 38k R0
WA 10 H e fIo § ~OH ¥qg &1 iedisH sHEferd 81 St € S
o ot St g fafaa fean mn 2

SEe o IR G [1e)

HIHTA 1 Sl Hifedy eEelaEs o Y AfdlEa 8 gih L ¢ 5
Tl , UoehTalall deil STl hl 3T9eT 31k el o7t Bidt B 315U, I Sifd foh
Wifesw To@ W e TRgid 998, Uehd T ¥ e TReiod Tqe i
sToE aIfen oTRelld ohd 81 ST B

el Uoehlelal 99 B 1 SEH f=fafed TR 9 8 2l

R-O-H = R-0: +H*

oH o
J = Qew

WA § —OH ¥ §Jo sp? Thd He Fi Iod [OeasRUIeThdl oh R0l
TSI T SRz Sl o 81 Sl € FSe® O—H 31ei®l &1 el sigdl 2,
fSTEeh Thelta®d Ueehigicl shi STUEl WiHidl o e | gfg el €1 31, B9
UohioIZe T HIHadES AFA o T o o) § Sid $hil TohiadEe
S W SRS SRS W TN BIdl © S G iees Sl o Tt
BIAT B1 SRUMEY 1 foeq (H&EAT [-V) WIHieEe SToFl i aAfus ol
A © 9UT WIS o S W e Bl B FEg Wil § W e &
e il ® Wg sEeh! STl WS § SIaw 1 gUehd e § fraeh
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pK_ A S s7fer &1,
STECT 3T & gaeT &I

Yfereenfud wiAtel | 152 e S Selaeq TuaE (YARE) 998, HiHld
FT Tl Tmed i Fel 3d € W 8 uug oy we o feafaat W sufeen
B € d F8 e I Yool 81 Sl 81 ST R0 WIS 3P o e
TS U T R o HOME 1 e e i 71 gEd 3R Wfeshal Ie S
Soiae fod=eh (J@1) T8 I §9 § HIAGHES AP o a1 § 98
T B, aRoTHEEY 3t gmed o e SN Sl 81 S<eiond; Wikl i STen
HIE HH AT B B

URUY 11.3- FT HHEH 3R WIS o pK_ T A9

0-0,N-C¢H,~OH 7.2
m-0,N-C¢H,~OH 8.3
p-O,N-C,H,~OH 7.1
C,H,-OH 10.0
o-CH,-C,H,~OH 10.2
m-CH,C,H,~OH 10.1
p-CH,~C4H,~OH 10.2
C,H,0H 15.9

SRS SRS o SAUR W 3T 3G T HiHic TOHTA ST gorl | 9 o”g
T st ST 2

SEER0 11.4  frefafaa ATt i Sk oret-gmed o Sgd %A H oFafeed Hifau—
TUA-1-31c, 2 4 ,6-2ERREAA, 3-AREMAC, 3, 5-SEAREHA, B,
4-TfIeTH A,
& Y- 1-3id; 4-AfuawiEid; WiAd; 3-AESmiAie; 3 ,5-SRATESH A ;
2 4 6-2ATESE AT

e T SR
orer aredt gidt g1

2, TEieTur
Ueehlelel Ta Wil hieiieRafereh 3T, 37 FiNigel Ue 3Tl UeTegIgsl o
e AARRAT G TR S €

+

H
Ar/RO -H + R- COOH <=— Ar/ROCOR + H,O

Ar/R-OH + (RCO),0 === Ar/ROCOR +RCOOH

fafE
R/ArOH+R'COCl ———— R/ArOCOR + HCl

FHERIIeh 3T AT T UASIESIeS ohi SATAfshal Hig HoRIeh 37 i
T AE HI SURfd § 9u= Bt €1 g% Sifafher Sohavia B €, ofd: sad
T S T R TR T A S €1 ot FeiiEe o W A aRe

Geehieidl, WA Td 321 ;353
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(TafeEa) =1 sufeerfa & =1 St € o fop erfafsren © o1 HCL =1 S<=
o ST 9| I8 9T & T SR faenfud & a1 21 Uoekierd ao BiHEa °
tEifed (CH,CO) g 1 Woie THifeer sheam €1 Wi afafafas s
& UHifeer ¥ ww et 2l

COOH COOH
OH - OCOCH,
+ (CH;C0),0—> + CH,COOH
Hfafafees emar tHfeedifefafos s
(Tfeafi)

(@) arfufead fomd weF-sifedie (C-0) 3ey w1 fagem

( Cleavage ) g
C-O 31 foeer 1 st sheaet Ueshieiell W 1€ Sl &1 WiFiel 36 ThR
1 SATAlHa ool S&d 901 o WY WS el 2
1. gTEgIa gengel & |regr Sifufsmar
Ueehigiel, BIESISH BeliEel oh WY AAfha hich Ufeshel Tailge ol ©
(3f@T- w10, FHeM XII)

ROH + HX — R-X+H,0

39 A1 o bl Ueehlgiall @i HC1 o i Stfafmamsiictar oh STeR R 394 faeg
e S Hehal @ (TR TSI )| Uoshielel o™ 3ifushtish (Tig HCl Ue
ZnCl)) # foci &t & Safw 37 2ase sifagvia & ¢ qen fooem o
HJereTa (SMfeeran) Sea=1 Y 3d €| gaiaeh Uosh el NI e dehel Sca=
Bl S €; iR o ST W RS Sl © | WiHeh Ueehieiel WHT dd W
U 3= el |
2. WIERRW Tsecgel & e erfiferar
HITHRY EHAMERE o WY AR FH W Uehierd, Ufeha sHEe o
uftafda & Wt @ (fEu— T 10, FE X)) |

3. fasterT

Tewhiaidl o % H,SO, aTH,PO, S Wifee 7l steran fsifera ik aiwee
T S SAE o 5N Fifed 89 (STa o @1 & fTshied) W Tk
T © (Tehek 13, FET XI)|

I H" \ s
-C-C- ————— ’C=C{+H0
H OH
443 K 919 W Hi% H,SO, & WY TH HH W A 61 st 8l
Sl

H,SO,
—— > CH, = CHy+ H
CQHE,OH 243 K C 2 C o+ ZO
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et el e T
eIl 1 e ST

g g7d 81 gdtas Towlial

FT (TSI FHTT gag 37feF
ST 81

fgdiaer aen gdtae Uoehieicll o1 fste oTdemeha Heom ufikfeafaai o fawman
ST 21 ST —

OH 859% H,PO,
CH,CHCH; ——— 5 CH,- CH = CH, +H,0
440 K
CHy CH,
| 20% HyPO, I
CH,-C- OH ———= 2, CH,-C-CH;, +H,0

| 358 K
CH;,

UeehTalall o @rifersh Fsier i THAT 1 HH T FhR Bl &—
iR > fgdEew > wfhed
HriA-2-3fet o Trster w1 fhafaty & frefotad =or g -
fepamtater
TRUT 1— Wied Toehlelel sl S 1—

H
HOHH o o H+O-HH
H-C-C-C-H == H-¢-¢ - C-H
H H H H H H
o2 —3ffet BICIEE T

TUT 2— HTETRIT Sl aI—
IE Wy oW =0 ® 37d: g% SAfufswmen 1 < fufes =7or 'l 2

H
HOHE g B H
Hcc—CHéchqg-H
B B H H H
TNUT 3— YieH o fTohed 9 § WdH 1 S9-1—
i i o i
H-C- +(|3H¢H(|)(|)(|)—H
H H H H H H
i

RO | H g o, AfafeRan o =Ror 3 | 4o @ Sl €1 O i S
3R faenfud @ o foru, 9 a9d & fresfa e ot S 2
4. 3TFHIRTT— Uohleidl o AT § O-H Td C-H 3meei =
foRe BT © qU1 FE-SaSH ey a9 2
H$¢—O¥H — 5 C=0
e faged
sEl 1 tEn faged wd faior st sifafwenst § @i @1 3=
fertggor sifufihard it wed € it o7 Ueshieiel o § Y SReReeT 3
T Bl S €1 FgR SRRl e o MR R, Wi Ueshieid, Ufegerse
o sifediepd B St ® S A% W shieiieRatersh 3Tl § 3Aferieha 81 Sl 2
Uchigld, HiAe & 32X 3565
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H OH
SRR TOT | |
RCHo,OH —————» R-C=0—>R-C=0

tfeeezs EACIIEIGED
v

Uehiaiadl 9 WY wraiodiceh Tl Sl U i oh fIT gael tfediero
ShEieh], ST STihd WICRTEH TRHTE o1 ST fehal S 81 UfeesiEel Tl e
% fau cro, = fsiet wrem § siefiento S F TwE ST R S 2

RCH,OH &)RCHO
TIfHe Ueehieicl oh STl ¥ Ufeeese &l oTed! dfed W & o
fau fufEifem sitiside (PCC) 9% atfyehtder & =t fof shiftam 2rgatiemse
1 fufEl 9 HCl & @19 OFa 2l

CH, - CH = CH - CH,0H __"°C | CH, - CH = CH - CHO

fidies teepieie SHITF TEEEES (CrO, ) W HeRi s 2 i 3

CrO
R-CH-R — s R-CR

RCH20HW>RCHO OH
cu gt -Ueehteial FHIeH
R_CHRW R-G-R JdTaeh Uoehlalal STl sTfafsan 8t hid| yaa sifafsman
OH 0 uffefial, S— oe STeRAe wHshi (KMnO,) T 394 a9 W
CH, CHs ﬁfwccmﬁaﬂwm%mﬁaﬂaﬁwmaﬂ
CH;,- C OHWCH{C =CH, fagor yreq g @ f e WA &1 Gen w9 2l 2
CHS S WefaE steEn fados tokieia & ard #1 573 K W™ a@

HIR o S § YaTed fFa1 S § df foeReieT el ¢ ao tfeesse ste@
SIS o 81 Selfeh qaigeh Geehieial b1 fsier 8idl 2|

U T TSIl o Sifeeh SedieRul § YRR W Ufegens S €, qeaved ol Sd € hei-shedt
e et ¥ Rt fafyd tonta o famford Yeshteiat ff ed €, W o €1 IR § HeAta e Bend
o Aferdierd eidl €; Aeavard Aoz ol W, S foh STl Ud Hog w1 ROl S Tehdll 1 Wl shi Terorerren
o UM o1 STER qqPd USHTe 1 3id: I g WM ek fehan wman 81 teeless (HCHO) &1 3 |
ARt e o Toly STREET T=gd Sl U801 Y oidl € e ook i HeHTe Scafsid hid o fog woe
W B S 2

() WAt it TR
frefafad sifafwad sad Tl g7 SoRl S 2

1. QTR Foiai-RT Tlaeara+— il o T oo W eF aef
AffeRaTd SeterRi-RIT ooy etfafswand Bidt ©1 (Toheh 13, Hefl XI) | s
T W SN ~OH THE 39 Sorae U Ufcwendd siffshan i 3R |fshiaa
2 3R T el g W aed W o7yl we v feafa W ffEe e 21 foed
—OH U9 & IR W9E o hRol 3 el selagi-ot &1 St &1 5okt
A GTEATG WAl i 3cral Ttk o Sfavia quiiet ¢ 2
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Wi 1 T SRR S wer st freafe $-

(i) ggiehTor
= 99 (298 K) W a7 &gk o7 o WY WA o A8l §
Hi-TEABIAA T& P TMEAB A 1 WA I 2y 2

OH OH OH
NO2
HNO,
T R n
O-TEShIATe
p

NO2
fff wd P GEIGEEl i A MHeH 5N YUk fRa S Gkl R
HRVTH BESISH 3T oh HRUT SFTYI-AZSHIAC 1T G o Bt
T Safer JU-TEABAA FH il et @ i 3Hy Sfausnivas
eSS ey foeme g 8, fe e1o) g 8 s €
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4 O
O o N.
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——
NO,,
2,4,6 - TEARIA®MA
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Sehel TUfsheh 8T &l &M o falU WEWeM WA i SAfafshan
T H,SO, & WY FW ¢ FHH I8 THIA-2, 4-SRHeHITH o §
uftafda &t St @1 derver Wi HNO, % W sifafEm gwm
246 - TELRHAE qa HT o B
7 9 T9E QAT AR F GHFI ford Ghd &7

(ii ) geor
WA i SHH o6 @1 ATafchar §RI STerT-STerT Ui sTaeensti |
ST 3TN ICE U B o
(%) S CHCL, 317/l CS, ¥ %7 yda faamsi ¥ fm a9 =

srfaferan &1 Sl € @ WA EE e W e 2l
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273K

WWW%@W%BQQ@@HW@W&@@W
2 (The 10, e XII), S Telis 370] w1 gfea s a1 &1 WAt
w1 SAfafsan ® S 1 Yau 9 T & urefd § o 9va
BT T1 THHRT RO S ¥ I ~OH T T Teid W =4 Fiha
T BT R

(@) & WA w1 AtaTwa SHA S o WY i Sl € ol
2 4 6-TTESITThIATCT Toid 3TEEY o & § Sl B

OH OH
Br. Br

saroor 11.5  Trafafed afafswnsti @ a1 9t g SRl i gEA i)
(%) 3-HfUAwHA FT AR
(@) 3-HAmMHE T SEARH
(1)  hICTUIATTE 1 HHHTEZHT

g@  —OH 3R —CH, W9el 1 Tad UHa Jae et ol wel &1 feerfq faifa

N Wi Wi

T 1 Gifedd BEeieEe o Y AfYEd i ° o9 HiHeEEs A,
ThIFTel o1 3TU8T el UUHTesh fceere stfafsan o wia sifues femanstiar
T T I T§ CO, S oA TOSRREN o WY TolaeRE giaeer
srfufsman wiar 21 398 el eEgiadeies ol J&T SAR & &9 | 9
g 1
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OH

Na OH COOH
(11) H’

2-BIEg o IaTgeh 3T
(Sffafes am)

3, WIgEY-2t1aT rfyfenar
TG i Tifead TEIES Hi IURfd § FARSM o @ Afqfhan 9
S §, -CHO g el fearfd w wowr & Sam 21 39 eifufsean i
TsHT-2197 31f4fear (Reimer-Tiemann reaction) gd 2l

yfaeenfuq wemedl df<tal FoiRgs R &t suftufd o ouefed @iex
Yferdifeeese s 2l

ON

@ CHCI, + aq NaOH _ @/CHClz NaOH ©/ ©/

NaZCr2
H SO

e

4, TRIFTCT ht I9TETST & @I ITaferar
IIRTS o WY TH % T WA a9 § aiafdd g St 2l

oHn

©+ Zné@ + ZnO

5, 3ITeRdIeRTOT

WAl o ik STkl g1 STeRdIhol o TYfid ewEehiedd s°a1 € fo
IAifeaA wed g1 ag i sufefd o wiHa dR-oR el I o ferE o

Wﬁa"ﬁ"‘ g & sferdiepa 8 Wi 2

aqERT g2a

11.6 3¢ frfafad teshigidd s: (%) HCl-ZnCl, (@) HBr () SOCI, ¥ @if4fshan &L @
3T STfad SRl i WEATT, STy
(i) =LA -1-3fa  (ii) 2-HfoaeRa-2-3ita

11.7 (i) 1-OfeEEsiane 3R (i) F-1-37d & o7 SARa fsie & 9ea Sart

eSS

11.8 37 qen 7 g, WiAel § 3ffush STl Bl 81 S W WSS Sl i
ST HEHT Y|

11.9 fr=faftea sfufswaet & afmfaa g fafae—
(i) TemR-Iu Afafwran (i) wies afafswan

Tohigidl, WAl Td 22X 359
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TeHIeT o Hed & JHIT BRI
s a3 W gSal &1 g
T § 9 ol erar W gsE
SreTdt & a9r Sideren s FH
FXd &1 e qigar faad
3R et el 81 35 WiRasH
Y 78 w@a: yqa B 4 o
14T STeTdl & SR HroTEa s
gl B

360, WA famm

B Te TSl |1 3l Heed i Uoshiard 2

1. WA

HeHTd, CH,OH 5 ‘wrss fore’ oft #ed €, el & isieh 3T 510 ot
HI A ol TdEE W SRy BYMlE 1 IARA I=d d™ UF qE W
ZnO - Cr,0, S 1 SUREAfd H e HAIFAEES o IR BEge gl
fopa e 21

Zn0O-Cr203
_

200-300 atm
573-673 K

ATl T TEH 9 €, S8 Faei® 337 K Bl 81 I8 37dd fadeft
Thfd FI et T Uk Tgd U URN H Yo U oft 19 B Gehdl © 3R
THHT Afus AT ¥ g off © "ehRdl {1 AT T ST Ue SR aifer ok
fau faei@er & ®9 # IR &7 ®9 9 GiHceerRe & s9F & g fwan
ST /1

2, WA

TRt C,H OH ! 3iEifeh W R fohvad g/ 9 fofean wmar €1 wrehd o6
fehuem @ wATet U 3 1 7 fafy ged gt @1 Hees (3iY), T steren
TR S el i IhT H1 T TIEH *1 SURAfd & To[hig Td Heer
(i 1 o ¥ C,H,,0, ¥) H Rafda ¢ femn smar €1 v we
TR i A W I WM ol R TEH SgAS gRI v feRan S 2

C12H22011 + H2O _— C6H1206 + C6H1206

T TR
CeHmoe _—> 202H5OH + 2C02

IR T o T SR 9ehd (S187-¥1ehaT) Tl FRe T i 81 €1 S SR
Teh WA B Al STH Yk i AT 95 ST @ 99 Sl SO U W AR S
B S B1 S SRS T el Sl @ Al 9ok U Tied G9eh § o © der
fehuam R &1 a1 ?1 ferver sramdta feafaat o ff arg 1 srqufeefa o
el 21 fohver & shraegsieaEe s gl 2

I UTHIBIA i T 14% 9 AUH B S T SSHS i foha Heia 3l
STt B1 afs fepvar fagor & org on S @ @ o #1 ARdeH wHA i
T 3T § STRAhd R 3ot 7, T8 Tehielell U 1 W% T & Sl ¢

AT T UTEH 54 €, fSt@ent s 351 K €1 98 Ue SEim o foemes
o ®9 W AU HEA o 3 AR o foted o T H1 S 21 SfeEfies
Uehiglid (UM TOHTE) & Fs HIW Gohe (W Y&H HH o faw) ud
e (griuge @er) faeme diF o e o1 o S €1 39 Wehd i
Uehigicl o1 Taehdieniur wed €| Tehel UMl i1 Sifeh onn wefd o
SIS g WK 1 Sl (TS 11.4)1

CO + 2H, CH,OH
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11.6 FeR
11.6.1 o a1

STEUYe FUR &1 ITAIT
33T fvEdd & ®9 4
glar @1 81 Wq 9 i
3R TG S T 5T
& FHR], THHT JIeeTT TR
iRl gRT Y a1 T

Toteae? faferg fafermea
(1824-1904) T STH g
o w@hic TRaR H g7l 9%
1849 F gfardet Fwicis, FaT
o IR g gl

1. Ucenlgiclt o frstem grn

Tifess el (H,SO,, H,PO,) i sufeufd ¥ Uehieial fsifaa &1 it 21
Affsran 1 SIS Toshld 8 STqaT $oR; e Afqfehen 1 uRifeufadi w
3ok e B SSEone; 443 K A9 W Gowgia ot &1 Sufefa o weHte
fsifera gies el 3t 21 413 K A9 W weifefiuga q&T Scag el 2

& CH2=CH2
443 K

CH,CH,0H —>
H,S0,
413 K

S 1 o= U fgarper Aifwenantt gfoeemres sifafsran (S 2 stfafsan)
& T Ueehialel 319] Ush Wil Ueshiglel 319] WX SAHHUT idl © Si@l fep el
<9t T B .

(i) CH-CH,~O-H + H —> CH,~CH,-O-H

>C,H;OC,Hg

.. o2 + /H +
(ii) CH,CH,— O: QHS)Q:HZ— o \pg > CH.CH,~ c|> — CH,CH, + H,0

H H

(i) CHBCHZ—Z_CT)— CH,CH,—> CH,CH,~O-CH,CH, + H*
H

Ueehlgiall ol 3TReita Trstor, T Uoeh s dt ©, Teh gfaeends siffsman
g off e @ S 2R < 2

75 fafy shae mufe tfera e g9 Sori o forem & fore & Swgea
Bt 31 Ufeshet THE SFafea den drased =1 g =ifew srren sifafsran tow
o I T T BN Sa UCHhIRIe a1 a1 garge s € f SIfafmar Sy 1
T T STEOT Tl §, TSEeR 9N W o Sea whenell § SreR i qenty
fgdiaeh AR gaiaeh Ueshieial o Troier o el i Wiwd sl STE%hel Bl §;
e Taeeme 3R faetoT &1 gfaeaat § gfaeers =1 s foea g o
RO Ueshl Slerdl § adl 2

T AT GHE GHhd & 1o (5370 fasford, Tferer aferer $er o e &
forq Syg Il 81 87
2, fafe=mam dyewor
I% g iR Sraufd $oRl 1 oI FT Th Tecyul yaEen fafy ¥ T
fafr o, tfeeret Tollge &1 Hifead Uohioazs o |19 ATafhan S8 Sl 2

R-X+R-ONa— > R-O-R + Na X

giqentya (fadiae Au@ gaias) Ueha w98 goa sor ot 39 fafy g
L ST Tt 21 29 sifuferar o wufhs tferd taee W UohHiaaEe 313
T (S 2) STHAT A T

Tohigidl, WA T 32X ;361
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Mg e GHa

bx3 + o0

H,C-C-0-Na + CH&Br —>CH;0-C-CH, + NaBr
CH, CH,

3R okl 2olise Wt B & df 3= IR Ww B & fadige 18
gaiae Ufehel agel &1 atfafsran o foeiiom, giaeqeat o wfaeends € ami g
B AfE galge Ufeehel Bz 1 STANT fohal ST 1 ScAE o & H oherel Yeeh I
T Bt € TS FE R FET St SI@Ins; CH,ONa %! (CH,),C-Br %
a1y Afufshan g sheel 2- eI W et 2

CH,
| ~

CH,~C-Br + NaQ)-CH,— CH,-C=CH,+NaBr + CH,0H
CH, CH,

2-HfrEd
U1 39y BT € Hifh Uohiaaes 7 ohadl A9 g & g et

SaEeul 11.6  fefaiea sifufswan g safea wformt $er oM & fog Sugsa =&t 2
C,H.ONa + CH3—(|?—CI — CHs—(ll—OCQH5
(le3 CH,
(i) 39 Ifuferan =1 7= IR F1 Bhm?
(i) qAFR-Ffeauaa R a1 o fau SugE sifafsran fafaw?
g (i) < stfufsman o 2 - Ao 1 -39 5 SR € ; it ifedn nirEe Th
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(>C=0) ¥ T B &1 HBD IS o Ueiish TE= 7 eid & Sid Jlerad
TEAfUT RO FI THeH #ed ¢l Ufohel HiTd Hied &1 919 foes & fou
g T o A I HIHE TS o T Yol HY e SgHT foran ST T
EEUIRE

i
/CH C
o O G
EEdaEic

(@) IJEATH (TUPAC ) TH— Tl @el a1t tfardfes tfeeeel wo
HIEHl o IUPAC A 9T i o foT T Uoehd o 10t § forg 9m
o 30 H a3 (—e) oF TIM W HF: 37 (-al) T 3T (- one)
T T 2| Ufesersel o e i Gay del SEe H1 3w 39
¥ g fran S € el Ufeeeree e feod g € Safw s o 59
R @ fhT FW &, S et g9 e g 81 wfaenfia
IR o €9 § TSH JOMHICT o6 HHMUR, 1A S@el | i gr1 feafa
TEfYia ed gu forad €1 =kt sieHl W ot 7€) fem o e g, e
FHTEifTet o e TRAT] 1 feufa a5t gen e (1) g6 21 e Wfesese
TUE ool § G Bl ¢ al Ugeeiieeh (Thid Ueohd) w1 AW forad
o TYEI STeT HIeeSeRe (Carbaldehyde) SIS 3d €| oot o e
THET 1 H@AHT SH HET WA § SR H €, few tfesens
T TIH BT 8| Weldd Wik tfeeere, faod tfveare aqe dw=iH
T W fEerd el ®, 1 AW Siehlaieegse €1 @i, [UPAC Tgid
T R AW asifeeee i wied 1 o ulaeenfud tOEfew
UfegerEel & M SiceEEs % o5 % &9 § Xy S 2

0]
Br CH, o
i i
CH—~C—H  CH—-CH~CH, CH—CH—CH~C—H
LREG 4513 - AR R CH,
3-HfereTETg SR
0 0
I
<:>—CHO CH,—CH,—CH=CH—C-H @—C—CHZ— CH,
RIEERIEERECICI ECS T=-2-a | - 1 - 31
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0] 0]

I I CH, O CH,
H,C—CH,— C— CH,— C—H RN

CH, — CH—C—CH—CH,

3 2, 4-SEARAIRA-3-31H
CHO
OHC-CH;—~ CH— CH;— CHO
CHO
0, WUA-1,2 A-TEHHCSEES
4-TEZTeATERTEE Feral dre - geft UfeeeEe TRl % U e eg
4T eeEs Afier 1 79 I w9 9 fean S 2

UfeegEel td HieH o %% WHH Ud MEIUTEl (IUPAC ) STHl s Rl 12,1 ® faar = 3—
AR 12.1— UfeegEel o wieHl o G| 3K IUPAC -TH

Ufeeess

HCHO wHfeeEES T

CH,CHO tHfeeeree LEEE

(CH,),CHCHO sTEEfefeeeEe 2-Hferegoer

H.C CHO

\O/ V- AT R ceeES 3-HfereraR TR R cEaEes

CH,CH(OCH,)CHO o—TeTRATfGeicesTEe 2~ TreffaRTgo et

CH,CH,CH,CH,CHO ERIEEHES =

CH,=CHCHO Tehich WI-2-34A
CHO

©: daifeesree A1, 2-STZHISCEEES
CHO
CHO

©/ Mm-S es EX) 3-smEege g8 ALYl

Br 3-SHE TR ceaES

Edcie)

CH,COCH,CH,CH, Hfoed-n-Wfre A U=A-2- 3

(CH,),CHCOCH(CH,), ST FieH 2, 4-TEHIIAIRA-3- 311
@)

(:E o— AR AN 2-HieHEaRAG AN
CH,

(CH,),C=CHCOCH, Hfafed  sfiEe 4-Tfe-3-37-2- 3

y

e o
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12.1.2 RIS AYE it FreTel e  H1eA WA sp? HHia e # g & a1 9 fam (o)
AT ey T Shear 81 Te 1 Sien HAISTehdl Sl e o STHHA p-hafdh
o gl & 9 SATRASH & p-hersh oh WY AT Floh U T € Sl
21 Gk e oo WA R I S Teiaei Fet Sufted B €1 59
Wb STl e 1 e a1 SE9 AEfud A ] U 8 ad o g 2
Tel TSR 319 39 a1 % S TS 9 Bl B Sk ShI0] ST 120° T Bl
2 St fF gaeta B g | erifaa ® (fast 12.1)1

\\ [‘ 120°
L),
*120“/

faa 12.1— @FEiHa Gg8 A0 &1 F&ia SRa
SHTe i STUET SRS 1 FIGTR TR 3= 8H o HRUT Shie - SToRITSH

o O~ fyo a1y yferd &1 ST §1 27q: Shisii-iot T hl hieH Teh SR (TBE 31 )
” «—> | % 3R el Sl T AT (TEE &) &g el €1 it
/C\ / ifitent & vt fgea el i ® @R 3 $em @ sifuen g e B 1 it
\ T 1 ST Yo, SR o SMUR W GHEE W1 Gehdl 8, e T seEH
(=) (@) G (%) T U fgye S (@) § S R e o vl feen e R
QAR S
12.1 f= difieel & s fafae-
(i) o-veimfyeiifcesre (i) 3-eEgea
(iii) 2-BEgEETRIU=T HeceaEs (iv) 4-3NFau="ad
(v) eE-fgduedgfea wiem (vi)  4-FARUHRG M
12.2 Sf=sEt @ tfeeersel U9 &Ml o forem 1 %9 ey fafar 5=

Bt e T

1221 Ufcsesst 1. Ueenrgiell o AfaRiteRToT &
G FET ;. Ufeeess U9 whied wav: wufie 9 fgdtas Uil o
RN SRRt W ST S € (Teheh 11, el XI1) |

2. Uoehlglell o foREgerA &
7g fafu aroqefiiel Ueswielel o fou Sfad B € a1 a8 us Sienfis
e 5t fafy 21 59 fafa § Uoshieiel & o9 1 W -1 SR
(foaeer 1o HTW) o TR Y Falfed & 2, [k Horesy yafHs o
fgdiarer Uohialal oyl tfeeeme 9 F12H 24 8 (T 11 &l XI1) |
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3. gTEgreRTed |

12.2.2 UfeseEsl & 1.
fat=m

2.

CH,-CH=CH-CH,CH,-CN

(i) Ucant & TSI STqees V- S for &0 Sd € Uosh Al o Sl
3TTEIST oF U9 U 3CI1R i f9h o o Sl o @ Afafehan o
BN UfeeaEe A1 HieH A& 3 o1 fag o 2l ©, S Yok = |
ufterd giaeema & YR R R &¥ar 81 (T 13, el X1)

(ii) UTERTEl oF STetdS |- H,SO, T8 HgSO, & Jufeerfa o wames
SIS g1 THifoesrse urd sl 81 3= | Toehred 2| stfifewan
T IS YH F © (THE 13, HEl X1 |

It FARTEE | (T FANTES )

aa FRES (37 FANES) oF aFH Tohe W Iddfad Joifea
IARF R TEENAA H Ufesese W e ¢ 39 Afafma w1 deng
3Tq=@ (Rosenmund Reduction ) Ted 2l

(@)
I CHO
N H, ,
Pd - BaSO,
=TI FAES

EES[TetEect

FETEA T T
TIESEANeh ST @i SURTd H EeRd W9 s gN 9d 369 |
a7ferd B W 1 S SeAsTIeed i W W UeesEe I 2

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

g sfafewan @itk stiaferar (Stephen Reaction ) Headl 2l

depfoush erfafran W EIEA Il SEeTEESfCNgEtEE eRgRe
(DIBAL-H) §RI =&afd e1o=@q ¥ 39 o ool oid & U qeaveid 8ok

SeeTaEed 9 Ufeesee ww & S Bl
RCN —-AHEBY, ¢ cHO
2. H,0
1. AIH(-Bu),

CH,-CH=CH-CH,CH,-CHO

2

T THR § T +f DIBAL-H g1 tfeegee ¥ safad & s
o} o

” 1. DIBAL-H
CH,(CH,), — C — OC,H, —

[l
510> CH(CH), —C—H

. BTSSR |

Wifew tfeeeee (I~ifcesEe 9 0 ) WHCH eI gl

=1 9o 9 ST S B

(i) Tfaer S=f o MRIEHIUT GRI— JoleT SRR FHHeh e o
SHeh SIcal ! dilseh 3T § ST Y Id &1 TH SRR

Ufeesze, HhieH Td FhIdioRdfcleh 377 377
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! U AfeRtishl gR1 Ufeeerss =R | € ek T B1 8 WA

THE i Tk weredl o uRafdd Y 39 € f g sifaiigd e

wfe el €1 s8eh forg e faferal o1 syam e smar 2

(F) HITHA FANEE oF IUAN H— HifFa FaNES (Cro,Cl,)
Aol T 1 Tk HIMHIH Goho! H SAfadihd o a1 € S
S 3TTEeA R WA SlfcegRe S ¢

CH, CH(OCrOHCL), . CHO
©/ + cro,cl, —S ©/ H,0 ©/

e FHIGIY dFa EES et et

Tg srfafewan éz‘rs‘ fAferar (Etard Reaction) el 2l

(@) hifier 3MTEATES o SUART H ( Cro, )— e A1 Hfaeenfad
et ! UHifeh TAREERe W Hifted ofidEe o e
AfTHd HIH W SIS SEUHIE U el 21 st q
SEUEE Sl 3l o T Sl STTHed Bieht | SlleegEs

EEIGIR
CH, CH(OCOCH,), . CHO
273-283K H30
©/ + CrO, + (CH,C0),0 —————» ©/ —

E B [tk

(ii ) UT9S JEEAT o FANTT o YUY ST ATTSTA— e UIvd et
FARTT g oIl FOINIEE a1 §, S Sl 3198 g SlfcegEe
T B T8 Sifeesze o i Scred i fafy g

CHCI, CHO
_Cl/hv
©/ ©/ 373K ©/

Wﬂmam

(iii )TMETHAM-i@  3rfafsran ﬁ— & A A THh g et
T FAREE a1 FUE FANES Fi TR | FHed AHisEs
3R BESSH FANES o Y fhd w3 B, Al drifeeergs a1 giaeenfid

aifeeeEe e B B
CHO
CO, HCl
st AICL,/CuCl ~ ©/
A= ERlEES
7 31fvferan TmeTHT-hig 3TfWfshaT ( Gatterman-Koch Reaction )
Feard gl
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12.2.3 IS T 1. Ufaer FAREE |
foem MR SifTrter qe sheliad FaNee 1 SR § ud eRtfohorhefiad
1 e FeiEe 9 sl & W FEA e B Bl

2R—Mg—X + CdCl,——>R,Cd + 2MgX)Cl

2R’—IC|1—C1 + RCd ——> 2R’—ﬁ—R + Cdcl,

o} (o)
2. TIEEEA 9
AEIRA 9 WAR AfqHH® 1 fha T I IR T S TT5T 4 9
I I B B
NMgB
FoR V4 S H,O" //O
CH, — CH, — C=N + C;HMgBr —— CH,CH, — c\ —— > CH,—C
CeH; \CGHS
Bl IR
(1-ThfeTgra=T)

3. o= a1 yfaeenfya == A- foia tgfufeg wdee o) sufefa o
A A Ffaeeiod S, 37 FANse o e STafshan T ST Fied
W Bl T erfafman WISA-shIded UHfeds fafeham (Friedal-Craft's
Acylation reaction) FEaAd 2l

0]
[l

V1 C
I N
©+ AL/R- & _FEEACK © Ar/R

SaEoor 12,1  FeAfafad a1 & o fau Ifqfedel o " adaet—

(i) TRA-1-31e ¥ TRAa (iv) USH AEeRa 9 o
(ii) WEFdReHa 9 HEdlgeri (v) Ufaa toweia 9 wife
(iii) p-FIIARIH ¥ p-FIREIeesRe (vi) oJ2-2-3 ¥ WA
gar (i) C,HNH*CrO,Cl-(PCC) (v) et
(i) T=ESH Cro, (vi) O,/H,O-f5sh ¥a

(iii) CrO,(CH, CO), #1 Sufeerfd o /
1. CrO,Cl, 2. HOH

(iv) SRIEHfeatgHaTeEeRs (DIBAL-H)
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et g2t

12.2 T arfufeaeti & Sarl & g fafau—

1) ©

(i) gc—c=Cc—H

12.3 Afces
o

380y WA fogm

+ C,H;

0
I
7N TEACL é‘éﬂ (i) (C,H,CH,),Cd + 2 CH,COCl —>
CH,
1. CrO,Cl,
Hg*, H,S0, (iv) 2. H,0"
NO,

el a9 T YA TG o ®Y § S €, WA U arousiid 59?1 31 feeeres
TS HIE F AYHH W T I 3 B o1 Ufeeerel 9 ®eMl & FUis
U STTaeh SoTHH oTel BTggrehiel 3 Seri & 31feren Bid 2| 98 Ufeeemsel
@ aieHl ¥ fgya - f5ya omdv o weesy 3= qaa oTifvas HUE &
HROT Ed 21 TAh FALih W HHed Aok S ol Ueehieiadl ©
ST TEgis 3Tee STufterd g & KUl %H 8 21 F1et Fifirehi =i,
SeRT enfoereh SemM 58 3K 60 ©, F9FIh] o d&d %A o @l T 2

n-=A 273 58
EERIE DL 281 60
Hroe 322 58
A 329 58
9 -1 - 3ifel 370 60

tfeegizel d FieA & R 958 S 99, Tod T8 9UaH Sid o
T BRSNS €Y S o SRl Yok 31U | sl § g g 2

3

R N\R
T S-S el STl T AR TGt 7, TR Yo dft T Tl S
21 wefi UfeeeEs 9 ®idn Gl Hreiieh el Se— dwid, $er, U,
FARHTH SeTTE o YHAIgesh Sermsiel g 81 e tfeeese o dieo vy gt
T S-S SAUEH T SRR Gl Sl 2 T8 HH A0 el St © a2 Girer g
St €1 e W Yepfa H U S Al 3ok Ufegeigel 9 shidl 1 STAnT g
9 goufa Fusl & g § fan s 2
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S@E0l 12.2 frafafad difiel &1 FaoMiel o d@d %A H HAfd hifelt—
CH,CH,CH,CHO, CH,CH,CH,CH,OH, H.C,-O-C,H_, CH,CH,CH,CH,

E& RfTeRT o MUk SHM 72 § 74 o WH H | ik chad SgA-1-30A & TAfe®

Aok BTESISH AT o HRU WU 59 2, SETIT gHehT deeri ol 3iferen
B S, TRIUE 9 etfuen Y § ord: oe § siauenivass fgyd et e
BI1 81 n-U=H § oherel geiel aelaTed o Bl §, 37d: f&Q T Akl o Feerish sed
FH H T YHR Bi—

CH,CH,CH,CH, < H.C,-O-C,H, < CH,CH,CH,CHO < CH,CH,CH,CH,0H

AR S

12.3 frefdfad Afesl &1 STk FaeHR o d@d HH W oFaried ity
CH,CHO, CH,CH,OH, CH,0OCH,, CH,CH,CH,

12.4 R
sithteens

tfeeerse Td HI2H, SH § HrEie fharas T foeme € om: 3 Th q9H
Tt stfafwand geitfa =@ B
1, AP ARt STffeRaT

okl | Sl sttt dnst erffrard 2eft St & (39 Tk 13, el X1),
3T fooda tfeeese d ®id AT as sifafwand weifa @ B
(i) TITRIRT AT TfufsRaned st fRaTfafe— et yata et

GHE o ST hTe- W S 91 U SHAT Hl & S HialiTe hre
& sp? HHd FEH] o del o oW od W B & (fa 12.2)1 24
TR | hIeH i GWehTUT ST sp? W sp® B Sl € A1 Agoheish
ook (oFSS Hezfard] adl 21 98 Heded! afsa qreaq 9§ T Gieq ure
shieh Terge ST TR Xl B1 Sl TROTH ehie - Aferdior fgeh treiel W)
Nu~ o H' 1 90T gl &1 S| o1 12.2 | <wifan @ 2l

= | (n?:) = 2 (Fﬁa)
a\\ a\\ H
b _C=0 0 0

TAIERRTT AT

o 12.2— FET FHT T (5 ) arfafwareiomi— Toeeite 9 ffom gl & BRor A s

FIFTHIATT 3TTHHT

sAfufsranetl o Ufeeeme SRl ®i erien st sfufwamia ea g fifem
®Y W IR S R Hle o Tga- B hieH § Sufeerd 31 drferss
2 ieemd TR Ufecensel #1 oA e @M Sae N B, A
el Teh €1 U1 Wit Surkerd Bl 81 geieRiteh 9 § Ufegese ®ieH
T o foramiel B ®, i wer o sufted < tfeska gug Heita
FHTE T TAFRIT Tepid i Ufeeerss i ol § %1 % 3d B

Ufeesze, hidH Td FhIeiofcs 3w 1381
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3EE0T 12.3 AR AN sifufwear § difeesee Wi 9 &H SAfafEmareiel s terE
AfYreR | 39 91 STUET hiT? 3794 ST hi AR hifaU|

E@  SifeeeRe ¥ Heiel T 1 e WA W & HEiT TGI8 & HleT i
qorT o wH SARIREN B Bl

d(I)I O IICEeREs H 3T o hRYT Hiaiel

NH R \[{ UUE H Yol FH & W ¢, S\ fh

@ ., fomt o femmen 0 € o1: @ Wi 9
w0 srfafmaeie e 2|

(iii ) ST 9T 3R ARt Srer-faeos srfufewansi & #9

TEYUl IETET0T—

() TESINH WEAEE (HCN ) & HaeH— Ufeesie 9 ®ien
TESISH HEAES ¥ (HCN) S1fdehd Bl H1d URARREieT od
I[$ HCN & 919 98 ifafeman aga «fidi gl 8; 1: 78 &R g/}
IARG T S & S G WEAES A Yo AHHEE (CN-)
SFHTeITe AR T GG Bt Wa FreAREieT 29 2
AT ST wyit HeTed! id 2|

HCN + OH —=——— :CN + H,0

N o . CN
/(390 + :CN : |:>C/\ :| —H ~ >C<O
CN -
TTHARE T
(@) Aifean AEEchEe o qao-— UfceeRe Td Sidq difead
TIESISH TS o WY W eieh AN IS I
Tfenfar gtra o swrRor grerewen it feafa sifueren tfesers! o
foru <€ 3R qen stfuehae ieH! o fore a1 SR it =1 erEge
HEHTZE TS SIS Sl § SAfaeid 2ial €, S a @il Sl s1era
&R ok 1 Nfafehan X qH: ot heitet et § giafda fran
S Tkl B1 THIAT 98 UfeesEe! o el 9 i & fag

H

3T B B
SO,H v TR SO,Na
>C=O + Narso, == ¢ — N/
7 \ONa 7 NoH
EIESS R AT ?fl"'lTrT
At (freea)

() TR srfvertient o HaoE (T T 11, el xin)

(9) Ueehlelell ol GaeH— Ufeeenie, HHREGH ThEld & T
Jodleh T oF WY Y TESSH FiNise ohi Surefa H sifafsran 2
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ROH OR OR’ Uoshidl Uoshlelel Heredl = €, Fore
rRcHo B9 S | R G ROUS LGl o R e 7 O e G
S ~~0H S H “NOR’ Y fiferan #X S7-SEUehEE Afih
s . I €, e UEiioet whed €, S fol A

<l T 2
RN g, FHOH _siorfms, RN O G R T e e i
=0+ DA | +H,0 T % TN SAUH FHF TR IR
. CHLOH 0— A E B i e S 203
WA R ﬁa I TS FANSS hii-el I8 ol

SIS 1 AR el €, TTEd hieitel 998 w1 g yaf
Tedl © S el Tegehie W AR ST Rl T Sl €1 Ui
T e STl @IS 3TFAl o T STIsTIEfed Biehd Shsl: Hd Wfeees
9 hieF & 2l
(T) I F gHh A= ol G — STHIA 9 86k e H,N-Z
S AR tfeegee 9 #ed &

N < |~ _OH N HTETel T8 W e 81 T Afafman
SC=O+HNZ S /C\NHZ T CENZAHRO oty wft € qon o @ Saf@
z=Ufeshd, TR, OH, NH,, a1 & s

C,H.NH, NHCONH,, (<] >C=N-Zﬁa?wmmﬁwe‘cqﬁ
o ’ &I oM | T e 8

AU 12.2- Ufegergst 9 ®ierl (>C=N-Z)- &% &8 N- ulaeentud ==

—H ST >C=NH =
—R e De-NR et i
(o &)

—OH HESICECIRGIE >C=N-OH iR

—NH, EECEIR >C=N-NH2 TS

—HN© i BTESe >C=N-NH© HiTeTRESE

—HN~<j>—No2 2, 4-STEAREA e >C=N—NH—<E >—No2 2,4 TR
TEESAH (2 4-DNP)* et A

I e I
—NH—H—NHQ * >C=N-NH —C—NH, EEICICEIR]

* 2 4-DNP =Jq=1 Wi, M 1 o 3/ 8 €, S Ufesese o ®idM o oAfvemoE § SyEn 2

tfeese, HhidH Td FidieR s 377 383
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2. TN

(i) UociElell # sueEF— difeqy IRiergEe (NaBH,) 1@l wifemm
Tfufa4 B1EgEe (LIAIH,) I St BEESHA gN UfeeeEe d shidH
aTufed SRt el efher qon fadoes Toshelel 24 & (T 11, el XI1) |

(ii ) ETESIeRTEAl | TUSIA— UfeSeIEe TH hieHl Sl HEiHel T STHHd
S Td Iix TEgiaie 3t g Afufewan 9, (Seii-ae 31U ) a1
TR o WY AR T o a1, Wforedi= Tegehicl SI9 3= Faeih
a1t foretres ® Hifea™ o1 Wi SEgieEe o W WA I W-CH,
e | gRafdd & S @ (Sew-fergR to=E )|

N Zn-Hg _ '\ .
/C_O T /CHz + H,0 (FATET STI=E)
N NHNH, \_ KOH /Uf¥ell Tefgehier N
/C—O T) /C—NNH2 g > /CH2 + N,
5 (STeh-fheR 3TI=)
FAle 2leiTg (1841-1918) 3. SffedieRuT

~ ~ c A -
M= favafaeme, SH+ 4

A a7 & It 91

384y WA famm

iR sffmen ® Ufcsese #ieq 9 fe =Feer % 1 Ufeeere
A SRR i— S, TR o7t eRem wiTe, TRy SEhe
e o g AR Bl heifedfes ol o & FEl 9% 1 g
TR0 e Tl 2eq st oIk Hfom faorm off tfeeerset
w1 SAfrdiFd FL 2d B
R-CHO —2 5 R-COOH

HIHl T SRR HHIG: ool GRiEfadl, S8— Yool e
THTfshi TN = A W eIl €| Tk SHATRAHT § Shia-hle A
e g ©, 599 oie Faifaatees ol o1 a9 ure e g1 g
HTe AT HT G, Gl HIeiel ATk o e TATET ¥ F1
el 2

1 2 3
R—CH,—C—CH,-R —2 S R.COOH + R-CH,COOH
I (C,-C, 5 fage™ & &)
+

R-CH,COOH + R'-COOH
(C,-C, ¥ foert §)
= few g g5 e S tfegezel iR wieM | faug s &
fer v i &-
ZAT-THYUT— TfeeeEe &1 a1 oF SHIfama faeer gde faeem
(e ARt ) o T TH A W f9eeR o1 a9+ o HRU THHIR

fieer g1 o7 1 21 Ufeeess W Hiaieele SR | Siieihd 8l
W &1 FE ettt e W | "o gl 2

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

(i)

20222-23



(ii ) fer-udigror— wfem sifaerds | < faerem fam faeaa A 9 wfem
faet@A B e &1 thiew foerdd A Sefid i gethe dun Sierm foed B
Gifgam drferam erde (W ofawn) B 81 e @ gd S forera Tam
e ¥ et s 71 Wfeesee i Sion foerd & @y T S W eel-
9 SFET I el 71 Ufeease W Feifee Fomad | sfiaigd e
S ¥ Wi tfeeere 3@ whaw & i wfafwar =t <

R-CHO + 2Cu> + 50H —> RCOO + Cu,0 + 3H,0
A0 STF&

(iii ) OFoTeT S o1 Eerwid rfufeRar g stfeRiieRtor— T wien o
FH Y FY Th BA T FHTEiet w0 § Aefed g g (S
HI2M) , Hifeaq BEdRemEe g T Hialedics 7 o Qiegd oo
H orerdispd &1 ST €, foraw shraiifiet AifiTeh 1 S7det U shie- WA 1
Bl B Ui ge dard™ | uRafdd e St €1 afg 7o) | shie-shre
fgehemey Sufterd e o o8 39 SHaiishtor g Tyefea el B

o 0]

Il [l
R—C—CH,M9X, R C ONa + CHX, (X=Cl Br, I

H CH, H CH,

Y=¢ renC%, N2 o CHCI
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(pK, = 4.46) (pK, = 4.19) (pK, = 3.41)
12.9.2 C-OH 3T&d 1. TTREgEE & faem
fraem G Feiferae STl @S STl S H,S0, 3eET P,0_ % Y TH FH W
stferfaram T TIRIESES Sd &l
O @) 00
/ N\ ' A 7\
H,C—C + C—CH, — CH,-C C-CH,
\ / or P,O;,A
OH HO 0)
LORIEE TR TSRS
2, W&

BESSH FANEE 10 Y @il 377l ST 1 Iufeerfa § TeX s 2

H
RCOOH + ROH ——— RCOOR' + H,0
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TBARIRIRNEE FFai % SeeieenT a6l el

RIS STl oh1 Uoehiglcll ob T TR0 Teh YhR hi ARt el gfazemds stfyfean
B hraitiet w1 SATASH 1 T Hraiiel T i Terehleiel o AHR arrst o foe wfewa &
21 | FHAFTT AT § T W o1 TR SRS 9 1 ~OH, 99 ¥ uRafdd T 3
2 S U erferk ore AR U BH % RN, SISt 319] % &9 H faelifyd € S @1 ofda:
39 TR fAfta deffia T= Wefd & ol TE T R 3 B

0 . OH'—.. OH
R— c/\/ — ((:/:/@ R—:c —lf'l)— R
OH OH ‘OH H
S S TSR Ah I HEAS
[=
TITATALOT
o) . O :OH
/A /AT NN S S
OR R Gou
T el TR N

3. PCL, PCl, T& SOCL, o |re 3rfufehan

ittt TRl o1 BEiToe Tqe, Ueehiaiall o BIegifodd g &l
+ifd RN HIAT 7 IR FERRT T=FANEE (PCL), FEhRY EFANES
(PCl,) ¥ U@ FANEE (SOcCl) o | Afufshan g FAria
TH] © et g1 S €1 Aol SkiEe i sk € S €, it
79 AfafeRan & <1 o 3R T B €, S rffeRen fagon @ St e
ST €1 EleIT 9re Sears k1 e T gl S 2

RCOOH + PCl, —— RCOCI + PCl, + HCI

3RCOOH + PCl, —> 3RCOCI + H,PO,
RCOOH + SOCIL, —> RCOClI + SO, + HCI

4, ITHIfET ok @y arffeRar
FHTalfRdfoTeh o7l ST o |1l SAfAfRan g ST oo o © 5
s 359 A9 W T FE § TR o9 ol SN

— A
CH,COOH + NH, === CH,COONH, ——> CH,CONH,
sHifEm e 2 TfdaEe

-+
COOH COONH, CONH,

O + NH, =— @ N
-H,0
I SieE TRS
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COOH COONH CONH,
Com = O
-+ -2H,0

COOH 52 COONH, soe CONH,
_NHSlW
=
(@)
Il
SN
NH
c/
Il
(@)
Dgits bt
12.9.3 hISNTGFATeTR 1. TUTER
g FHETRIIeh 77 o TGMHaH TRSREE 31Ual SEand g Weifieh
(-COOH) Uesleidl § oTufed & W 1 SEeRd, TR, e, dol T S
e YhTIcTh HHEI ! TEdYash STIfad T8l &l difead aRERgRs
Arfpart TSI T8 hl STfod T8l HLl
(i) LiAIH, /32R  31ere1 B,H,
R-COOH R-CH,OH
(i) H,0"
2. TaemEiterme™

FaifRdfeTeh STl o Head Taul ! HeeEd (NaOH T CaO, 3:1 %k
U W) o WY TWH T W HE SEIFHES el W @ T
%‘IS@EFIEFT I B §1 g8 STt fasmaiteaer (Decarboxylation )
FHEA T

NaOH & CaO
R-COONa - > R-H + Na,CO,

FHTEIfRIfTeh 3TFl oh &R ¢ITq SIauTl oh Sfeftd faera o1 JgasTaee g’
forspraiifereer 21 ST € qen U ereg T fAfifa g € forw e e
HI G, 3T o Ufoohd Tg H IUMEYT e THVET i §E& 9§ A
Bt %l g Afafean Eq aﬁﬁém—amm ( Kolbe Electrolysis)m %
(Teheh 13, el X1) |

12.9.4 ETEgIRIET . el

arT o T Faiferdfers e fod o-greeisH fomdM B 8, ol SRRy i
R ICEee TY HET w1 IuRUfd § FARE sigar s o @y sifufemAr g|
AP ol Tl 24 B 3 AfufEA H ReTRIeNS WfeTeht

SIRIETI ( Hell-Volhard-Zelinsky Reaction )%ﬁ %I
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(i) X,/ BIEhR"
R-CH,-COOH > R-CH-COOH
(ii) H,0 |
X
X =Cl, Br

o — TAITERafs 3T

2, o UfaeemaT
5w T e ffehas td der-fdel 9 #1 wifd =5@er
T B WAk weifdfas 37l WISe-sh9EH ( Friedel Crafts )
stfuferar Wi &1 w@| (S st g9 Hieras 99 €
I I FAES (59 oT) FEiedd THg ¥ oTefud

ST B
COOH COOH COOH COOH
TiE HNO, + @ Br,/FeBr, @\
TEH,S0, NO, . Br
m-TEZe—gsh T m-SHieAIg® 3Tt

qGARR 92

12.8 < wef¥fa erwell o Yo I H whid W A e Yol 82

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

(iii) CH,FCH,CH,CO,H 3¥dl CH,CHFCH,COH

(v) FiC O COOH @@ H,C OCOQH

12.10 ZprEilerRIfdEs “ores st R, o6, T, wHel Td Teliwifen e § Sy § S 7

e TS T faaiae o €9 | qe @ e ¥ foveh o ®9 ¥ 3T fohan
I S| SHAETEaNES T T STAN A6, 6 % IO § B 21 AAsE

STEBT T ki TR 1 WA gY gl | el B Wifedqw a=iiue w1 S @
afEeror ® g1 {1 SeeR S STl 1 SUAN WEH Ue YISl o Scqred W
fopa T 2
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ARAA
tfeeaTee, FE UE et o, HHARE AR % 5 e o & Fod i T sfem
B 3 Fcafereh et 310 B B 31d: 3 BESrhTen Ud qord Sfvesh ST arel SOl S S eef Afieht
Ft o § ST 99 W e &1 Tk AR 95w W H sty faeid i €, Fife F Sa % W
TIESISH ST a1 Tehd €| STl TEE STcATeeh @all STel fokril hiale @l w1 SUrefd o Rl Sl o
e i & fohg = whreifer faement ® faoia g €1 tfeeersel = wufis tehEidl & faergerm
71 Tt srferdienon steren Ufet damgel o e st g forfea fohan <1 g 21 twfes tediere
off SRt R 7 R § AT S gaRd 2
1. Udifesw tTeeeEe 1 Iuftufd ® Afad Al o FIfHCFIRES 1@ Cro, 5 taiehto ||
2. i Tgfafem FeivEs =1 P FREe #1 Sufeld § T & HemHEEEs T eRgEei o

ERRE IR
3. O FNIEE o SeleTdEe gl

IS 1 Tgdiaen Uehiaiall o STeRiehtol 3R Ueehteal o SterarsH (Hydration) § ferfea feran St
1 HIEF ol UH FAZES 1 SEUfehel heiad o 1 Afafshan gy o s ST Hehal €1 WHfesh s ieHl
! forfe & &1 s orest ot Qe el i U FeiNEel 9o TTesgeel g1 hIse shived
Ufaeli= 21 Ufeeerne T S12M <M & Ueh i o i gl ferfaa fhe S wehd 21 Ufesess wd sienm
HCN, NaHSO, TeshigTell (I1 STesifell), ST oea=i ek War tfirertenl w19 ek e
(Nucleophiles ) & T¢I SHdifTel THE T AHHI AT Afafharg 0 2| Wesere Td w1l o sufted
O-BTESISH A Bid 1 o1d: % § ¥ Teh O—eZE S Jokl Ufeeess Td HieH &l shi Surefa o
UeSiel WoMH 5N HO1; O-BRgRifeeaRe (Teei) Td B-eegiriier (Fed) a9 €1 @
tfceere o o-grEgiem &l @i @ Wik 4R i Suffa § St srfuferar < ¥ LIAIH, NaBH,
7 SR TEGSA U Ufesess U &M 3fufd eieh Ueshieiel sid ¢ | Ufeegge] Uel il i s
TE FATH STUEE A1 dicth TRy 3TTera gR1 Beei Tqe | e1o=fad &1 Sl 21 i arfientich
o WfelT faeram o 9 gy SHieieor sty Ufceegel il ST § wieifoders STl § stieiidha
I E 3 Sl stfufenansti o1 Sua UfeeeEel ud Sl § fauis e o foran S €1 sheiferorn
Tt oh1 foRer Jreifies Yehietell, Wfeeemsel Td UewhiHl o SR, Meeedl o SasTqeeT iR M=K
ARl 1 e SESAFES g fohan Sar 81 Wi wraifediern el &l ff uwd sEen oo
Ufesheraiii o sfadisor o forfed forar < gehar €1 Zafy SEifrfes ot @i ol ot gor § ogd
Tael B €, fohg Uoshielel Ud SAferat stfaemel Wil o bl it el B &1 swraiefern s
F LIAIH, 91 309 de oR foomd § erand gu wefds Uewielal o odfad fwar <1 gewar 2
FTeifrdfersh STl F1 el FHICHRE i Sufefd § Cl, 91 Br, & W Q-TaleHA eidl ¢ (SR
Sfetaat srfirfarar )| Adne, Tohe, WuHH, dxifeeese, witdes o, UEifeh o, sl 3 anfg

3 et Afies e o Heeyut §)
BIRATA
12.1 frefafed 1€ (ves)) ¥ o9 F1 G §7 TOF H TH SR LU
(i) wrARRERE (v) sHudRe (viii) sH=
(ii) udea (vi) eifoem (ix) 2, 4 - DNP &@=
(iii) GRS (vii) =rea (x) Torw-emes
(iv) tee
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12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

freAfefaa Aiferl & sEgduE (1UPAC) Fmugha o - fafay -

(i) CH,CH(CH,)CH,CH,CHO (v) CH,CH(CH,)CH,C(CH,),COCH,
(i) CH,CH,COCH(C,H,)CH,CH,CI (vi) (CH,),CCH,COOH

(iii) CH,CH=CHCHO (vii) OHCC¢H,CHO-p

(iv) CH,COCH,COCH,

frrefafaa Aifires =1 = SR

(i) 3-uforeregee (V) 4-FARU=A-2-31H

(i) p-TEIHIUSTRER (vi) 3-SHI-4-WfTal U=HTseh ot

(ili) p-AfrcE=IfceeEe (vii) p,p-STERTEG IR

(iv) 4-Tfored=-3-39-2-311 (viii) BFI-2-F7-4-3TEEH 37

el Wfeeersel e ®ieH & Tgdiud (IUPAC) W fafEy iR Sl Hwe el ok Ferer M off
S

(i) CH,CO(CH,),CH, (iv) Ph-CH=CH-CHO
CHO
(i) CH,CH,CHBrCH,CH(CH,)CHO (v)
(ili) CH,(CH,).CHO (vi) PhCOPh
Frefafea == &1 9= TET—
(i) ISICSRIES HT 2 4-SEARL G RS (iv) HAEFAHSAN 1 T
(i) WEFAYUAH  3Tiferam (v) THIA-3-3F & T Fied
(ili) UEfeeerserafauEea (vi) widfeeeEs o1 dfoe eHiuEee
HEFARFIF S CSeEE i fHAfaNad ifiehtient o T Af9fHan 9 a1 a1t TR ol Jgan—Tu—
(i) PhMgBr Td qcq9=q H 0" (iv) Tl 1 AfeeR qe s
(ii) e iRt (v) 5% smerm @ 7 sEgeieg o

(iii) HHHESES T o A
frefafad & 9 ®F 9 AR § teeia 9994 arm, fhad e sifafwan enft ot frad sotiem
H 9 %2 foran 781 2nii? teeial GoMa qen sits sifafewan § gwifad sae) o1 s fafey

(i) "I (iv) S (vii) SfToEfeesEs

(i) 2-Aferer=e (v) WEFARaH (viii) -1~

(iil) S=ifeegEe (vi) 1-ThFFergidE (ix) 2,2-CEHfREsea
et 1 Ffated difest § sa giafda w2

(i) -1, 3-SRATA (il) =E-2-3 (iii) S2-2-Fizh I

T T SN % Teei T § 9 aTel 9R eIfad Sl 3 A U Se 9 fatan) v
o 9arey o ®F W UfeseEs A9Hwl R SF 9 seeeA gm?

T HTh AR TSR STEA C,H, O § 2 4 DNP Sged=1 a1l €, 2fer 3ifehtieh i STarad sheat
% de iRl stfuferan 3a1 81 Yo SAliehtol W |, 2-SieEshaimicrn 3Tt s 21 AifiTh
%l qEEI)

T e ATk ‘&' (o G, C,H,,0,) ! T TewI[ih 3T & WY ScATIafed i oh
I Teh HIAfRAfclsh 37 ‘@' T Teh Ueehigidd ‘71 T g2l ‘7' 1 hifHeh 3TFe1 ok T ST Tehd
HH R @ SO Bl 21 el W sge-1-$9 a1 @1 sifufwmanet § wged g el weft
TErEfe THieEn &l fafey)
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12.12

12.13

12.14

12.15

12.16

12.17

frefafad diftr #1379 Fafa (Fiew! ¥ T m0) Toemf o Fed % § et Hifae-
(i) UHifoeense, U, SR-galve-sfeem e, BRmgdiTs-sfeemhie (HCN o i stfufsmareicrr)

(ii) CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH, (CH,),CHCOOH, CH,CH,CH,COOH

(3Tl o HH H)

(iii) S=AIgh 3TFA; 4-TESe—AIgeh 3TFA; 3,4-CEATSSIeiIgesh 3TF; 4-HAfRdl a=iigedh T

(37T BT WA % HY H)

frrefafaa difer el § fads & & oy o aamEfTes wem o -

(i) e T WA

(ii) THR®HA TS S=® =M
(iii) ®HA TF S=igsh T
(iv) =g T U9 TFe~ITe

(v) U=d-2-31 Tg U=q-3-31
(vi) o= Td THREEAA
(vil) TS TS o

a=i § Trefafead Aiftent 1 famm o9 ffg TR w37 319 &1 off srrmefTe st T e
ot swreifrer stferdes, foad w9 Stfuss e A 21, %1 SYEN T Gehd B

(i) Hfere s=arue
(iii) p-ESE=AIgsh 3TFA

(v) p-Edd~ile

(i) m-TEee=igsh T
(iv) HiTeudifes s

amq frefafed waiaRon i sifuemay < =R ¥ feg YR 9 994 H3?

(1) W9E 9 WdE
(i) a=iEHh T § S=ifoeene

(i) VI ¥ 3-TEgiaiege T
(iv) = ¥ m-TEUHRE G AN

(v) éﬁﬁ‘m@@ﬁﬁﬁqﬂﬂﬂ
fr=fafed 9= (3=11) &1 FuiA Fw—
(i) uHtfefam

(ii) opfTaI srffeman

(vi) SHE=E ¥ |-hiTerugHta

(vii) S=ifcegEe 9 3-thiqerdriq-1 -2t
(viil) S=ifceEEe W o-BEgieItheTaHi (s 3T
(ix) S=Algh 3TA ¥ m- g~ Uoahigict

(iii) 9 Teeid e
(iv) foemmeifeae

frfafed s deemo ¥ 2 gU yRfYe 918, syt o1aan IRl i far@eht qoi Hife—

KMnO

CH,CH,
1) @ R
KOH, dm™

H,NCONHNH,
CHCHO —08

(iii)

0 [AgNH,),] ¥
(v) —
CHO

CGHiCHO 7 NaOH

CH,CH,CHO A

CrO,
)0,

(i) Zn-H,0

(vii)

(ix)

402, wrH fage
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SOCl

COOH
Hours
cooH =™
0
Il
o
20— 0
CHO yacn / H
(vi) ;
COOH

(i) NaBH,
CH,COCH,COOC,H, —
ii) H"

(x) <:>=CH2 _— <:>—CHO

(viii)



12.18 frfafed & dwfaq wror ifsu—
(i) TR sl dfer § drMieEied o 21 W 2, 2, 6-ZEHeEEsdRaAE T
EEERG
(i) THiw@iEe ¥ I -NH, T8 B &, WJ had TH -NH, 998 & THiwEse o= |
W B R
(iii) PTeIfFEfcH 3T Ud Ucehleld |, 3TF I i suRefd § TR o fo=m & 999 wid
Ul TR o9 @ Tfda g € susl free e s =ty
12.19 TH HEis A § 69.77% e 11.63% BESSH adl 99 s 21 A &1 aafvaes
THUA 86 §1 UE Ao AfghHR whi erufud Rl il Wy WieTH SRESSHUCHhEE o @
Iqnrel Aifieh a1 B qU SAESIEE Wi a1 B Weel SHeRdiRul W Ui ael Wuigs
I <1 B AR Wi Gife wlE fetEy)
12.20 @ WHEEES AEA H1 SFIAE] GEAT REIRCE HAEE H qed § e § W
HTeieR(cTeh 3Tl WhiHiel shi 31Ul Wael 37 €| o2

PO NGABAIL4 B TR

(I)CHaﬁ OH
I [
12.1 (i) H,C—CH—C—H (ii) H,c—CH—CH,—C—H
) Il
(iii) CHO (iv) ¢cH,—C—CH,—CH,—CHO
OH
o)
(|3H3 ﬁ (I:H3 Il
i) F C—CH
V) cHCH,CH-—C—CH—CH,CH, (vi) ’
o)
o Il
a) CH,—C—CH,
12.2 (i) J° (ii)
CHO
0
Il
i O (iv)
H,C CH,
NO,

12.3 CH,-CH,-CH,<CH,-O-CH,<CH,-CHO<CH,CH,0H
12.4 (i) AR < WA < WA < T
(il) THREAEHH < p-efifeeane < I=ifcgeRs < p-EE~icesEs

ON
N—OH NNH NO,
12.5 (i) g (ii) O @
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HG
ﬁ C=N—CH,CH,
(ili) R—CH=CH—CH=N—NH—C—NH, (iv) @

12.6 (i) 3-WaUEEE® s (i) 3-AfudeE-2-3Es o/
(iii) 2-HiIeaEFAT= Ak R eTh: T (iv) 2 A 6-TEAEZeIES T

CH,CH, COOK COOK
12.7 () @ _KMnO,-KOH @ H3 @
COCH, COOK COOH
(if) @ KMnO,-KOH H,; @
COOH
Br MgBr
(iii) Mg 5 OMgBr HOH
ether
COOK
CH=CH,
(iv) KMnO,-KOH + NeobK
+
0
COOH
12.8 (i) CH,FCOOH (ii) CH,FCOOH

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

404, WA fage

20222-23



12088CH13

T Toheh o LA o qYEN ST —

THIHT ST ST o6 = o ®9 § AR
T e, e Hoa ffel et 8

T 1 e, fedtee T e e
Y IeRT0T Y Hohl;

THH! =1 T W& JUPAC U5d o T
‘ch_{ﬂﬁ?’}f;

Tl o foem &t o Teayut fafusi @
aﬂﬁaﬂﬂﬁ;ﬁ;

THHAT o TOT T AR H Fohl;
Hefye, fadias Td s T | fasdg
‘ch_{ﬂﬁ?’}f;
TEUSHaW a0 o for= =i fafeat qen
Wifes it o AfieRt o gyewor ®, S
USiKerh ot €, $eh HWew Wl du Y
TS|

13.1 Wa&w

THF
/ i)
19
HIR)

Ul T g Eraarae SuhT Nt ofiv dgen & Gyewur H
wegafaal & ®wq & giar g1

THA, ST oT0] § Teh 79an A BRge T[T o Ufoshal
el e Tgel gRI faeerd™ ¥ W wefs AT @ T
Tl A E W F A W, e, i e
T § WY S €| Heelfua 33l | agerh, o SR i
witafera &1 & Sa-ufhd i, GEraan — GgHer AR ghigd,
1 TN WA-919 96 % T e S © 2 H 8 fede
Tl ¥ eI ?1 Tk Hyelfod AfTeR ik’ w1 SuEn
Safaferen & frgeas & &1 o fman s @1 wiag wiafsefm
‘SAfga’ o ot it T T Sufted €1 wqsh SHifTEs Saol
1 TN TSHR T o &9 H eIl ¢1 SEUSIIH ofevl, TSkl dfed
fafer=T Wifees Aifient & o & Head 8 €1 39 Theh | 379
TH 1@ SEUSEE davl o faua o fawga SHei o< Sl

I. U=
T *1 mfn & Us, S STl Al gRgie TRHTIRT Wi

Ufeehet Siysteen Ui gugl g faeenfud &% < gu oge= &
®9 H WA ST Hehl 2
SO —

_CH,

CHNH,, C;H;-NH,, CH-NH-CH,, CH,-N__

CH,

SFEITTE BT i, T ot Tgeior TRA] BEEst § U6 38 W T
RIS Selag el €1 WA o E2Si o hefeh sp® Hehid eid
%amﬁqhaﬁwﬁrﬁ%ﬁqﬁﬁ%w@méﬁﬁsﬁw&a
Feehl H W Ydoh UHIM o WS oF TR TESSH 312fal hied o
Herehi O AT Hidl €1 e UHH | TEis o =Y herh o
Th SIS Solai el Teord Tedl €1 STeg T geiaei I
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13.2 Tt

13.3 ARl

406, A faqm™

%1 3Uftefd & HRU C-N-E &0 (S8l E = C @@ H?), 109.5° ¥ %H Bl
T IR o AU T8 HI0T TEAUATHE T 108° BT § St R o 13.1 | <1

T 2 _—
/sﬁaz“r—rw

—CH,—
~CH,

N
CH,
4\_/108o

ferT 13.1—2rEafererasiT &1 et smepta

st o] ® Ufeshel st TR wqel g wfaeenfua gregiem wumgsti i
& o SMUR T THFAT 1 Sfieson, erfies (1°), fgdiaes (2°) qen gades (39)
¥ fopan S €1 A et H U wEgioE WA R SPere Ar ¥ wfawenfud &
i =¥ e (1°) T R-NH, 319061 Ar-NH, 91 2t 21 afg sifan o <
BIEGISH W] &l R-NH, o T BIEgISH o Fiqeerdd 31 Ufeshel/iie
(R) 99 ¥ el € &9 39 o1 9 hidl? A9eh! fgefiaes T, R-NH-R' Wt
T T Ufesha/ifitel WE H9E sterEl f9 ©F HeRdl €1 Th SR wEgeH
] 1 foremey Ufesha/tfial 9ug @ 89 W gdiae A St @1 At g
Ufeshal sefel TRE S8 §9E 8 O THH &l ‘'’ den = e o Al
Fed 2

NH,— RNH,— N—H — N—R"
R' 7 R'/
mafHEw (1°) EGIRE VA ataw (3°)

g ugfa o Uferthfes T 1 Ao THA 913 & qdore el ot
T W °, AT Ufeenerteie o & ¥ fopan S @, Sif— Aot fgdees
Td qdigsh U W S <1 s1een Sifesh HE THH B € qe ekl THE %
A ¥ Yol YeoR T8 el 21 1 WART feRan S €1 STt ugfa o wHe
T HTT Yook o &9 H B 81 IOt CH, NH,, 31 4 HeiT 3
IfE A *JEel H Uk ¥ Afush Tl W UHE g 3ufterd & a9 UHH el i
Terfa sh1eA ] 1 Hen 99 3 92 7, 9 = o S, 6 S SugE
o TR e #1 SI T1 eGSR A @ S §
3TN~ H,N-CH,-CH,-NH, %1 % TZF-1, 2-TTEUHA 2|

fgcdiaer e qotesk THHE o N 1 B Ufeshal T8 o 91l g e
% &Y H Y i &1 3Tenef CH,NH CH,CH,, %1 71 8 N-Hfoetemmia
qM (CH,CH,),N &1 7 € N, N-SEufremiernia| st 32meeor |rvft 13,
| ¥ feu &) Go® ol e SEe S ged el qrd €
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Ut U H -NH,, T S0 oo 9 €Y 91 W 1 URe T w1 e
WA I C,HNH, 31 9= wgfa # 38 tffeim @ed €1 =%
agdee ugfa & off wierd am {1 el T A1 THE FE gEg W ok
TS H for@ 9 o 31d | ¥ ‘e’ ATerd &1 JIAEUd THA (‘amine’) I
¥ FW E o emegdieEt wsfa ¥ C H-NH, 1 91 S=i49 3rm|
arolt 13.1 ¥ % Ukl T WRel W o g U eegdiedt A e T

CH,-CH,-NH,
CH,-CH,-CH,-NH,
CH,—CH—CH,

NH,
CH,—N—CH,—CH,

B
CH,—N—CH,

CH,

1 2 3 4
C,H, —1|\1— CH,—CH,—CH,—CH,
C2H5

1 2 3
NH, —CH, —CH =CH,

NH, — (CH,), —NH,

CH,

Z Z, Z

N(CH,),

O

AUt 13.1-%% Ufewhel U9 U@ U o Hugta
AR L A . o A .+ <L B

TforeuHi=
n-AfIeH =
iso- fuerad=

TforemforeH =
TEAfTUHA

N, N-SEue=feadwi=

TR SEUHA

p-SEfed

N, N-erEafrenfieia
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LOELIE]
W91 -THA
T2~ THA

N-Hforeue=d T

N, N-SEHfIeHa=H

N,N-SEUoae]ed- 1-THA

I9-2-39-1-THA
THIA-1, 6-SEUHA

Ul s1era S=sfeie

2 - AU

4-SHTESHA
1Al -

N, N-SEHfIes==H=
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qraAteT a8
13.1 fAfafaa T &t mafae, fedees etuan gaas THA o arfied shifeu—

NH2 N(CHy,),
) (i) (i) (CH),CHNH,  (iv) (C,H),NH

13.2 (i)
(ii)
(iii)

13.4 et @t
et

408, M faam™

aﬂ?c

H N ¥ 9 fafa= someset THiHE sl S fatan)

4711

gt FHEEAl o sEgdeE AW fafeu)
faf= 7l g I W YR 1 FHEEEA Y= Bl 2 ?

T o T et el 9 fea S g

1.

2.

gN iRl AT TUTEA

et At gew fawfe e, Teifeam stemn wifeqm &1 sufeafa
TR 19 Yarfed & § UHH § srafed B S € el memm |
rgetl R o ST STUEEA B Wehdl €1 SE WehR U geileshiA off Wi
Ueoheil  a7afed &1 S Hehel 2

NO, NH,
©/ H, /Pd ©/
NO, NH,
. Sn+HCI
(i ©/ S Fe+HC1©/

T iR o TRl TR G TSP ol el < Sl €, Fiten
S ® S FeCl, SiteTafed Bioht Blegaiiieh oTed 3l 21 37df:
oheel SAHfsha URA e oh ToIQ BiEgEilieh 37l shi Sigd A ARl H
eIl B B

Ufeeher RlIgel ol WAITSTIHET

T Theh 10 | Ia1 € Toh Ufesher eteqen dftel Beligel o shie-gelist
STEY TR g Serd 9 fagferd 8l Siar 21 o1d;: Wfewa srean afsia
SRS ST o Ui foere | TR gfaeerda stfafewan s
% forad TaiisT Ty T (-NH,) 99 9 wfeenfad &1 S €1 st
310 G C-X 3T&el o foge it sk i 3TAFI=TIEES (ammonolysis)
Fed 21 IS AR 373 K a9 W Hia o5 et § FUd 81 39 THR
T W W U AT 1 dE SHeRR i § 3R gH: Ufewa
2aEe § Afufeman wieh fgdioe wd qdigs THA dun ofdd: =qen
STHIFRE @au o1 Hehdl B

LN

NH, + R — R-NH, X
EIEET yfqeenfoq mifTaH a0
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+ -
RNH, 5 RNH 25 RN 5 RNX

o o o g
(1°) 2°) (5°) smIfEm aau

79 stfufsman o agel 1 U o sifufsmanefierar <1 %9 RI > RBr > RCI €l
B SEIFEH o0 ¥ o UHIA el &R gR IR @ W w1 ST ehdl 2

+ - + -
R-NH.X + NaOH — R-NH, + H,0 + NaX

SIS | T Srgfad § o e weifhen, fgdias wd gt G
q ek SHIFEE e 1 fagon yra e |1 Fefa st enfuem  oF
W U &I SAR JiUfHes THIA € ehal 21

3aER0l 13.1 faafafad sifafswanet o fau et g fafgu—

() TweHifers NH, ®1 C,H,Cl e | sAfafsman
(i) S FANES 1 SHAISTTEA qe1 W THA 1 g Jf CH,CL ¥ stfafsma
gal

H

|
- C,H,-C1 C,H,C1 . _
) CH,C1o0 CH, NH,——3C,H;N-CH, —=—> C,H,N-C;H, %5 (1) ¥y
|

FARTST T N-tferemm =i C,H. o
N,N-SEUUUeHT  sifyay oo

. NH, 4
(i) CH-CH,~Cl ——=>C,H.~CH,NH,- % ¢ H_CH,-N-CH,
|
EIRSGESIREES IfTerH= CH,
N.N-SEAfIARHam o=
3. SISl Rl =T

e e Tt egEs (LIAIH,) 319 SR BI3gSH g
Frafea eiehy Wfher UHiA oA €1 56 SAfishan b1 Suan UHH 9ot o
3B (ascent) H, 1uiq YR THA & TH 31 H1eA ot THA o
fagem o fopan s 21

H,/Ni

R-C=N o> R CH- NH,

4, UUTES T TU=EA
tarEe iform Ugfufem eEeee g sTafad gt UHA | 2
o)
I (i) LIATH,

R-C-NH, W R-CH,- NH,
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5. Tifsraer Sfemrge wverwor
ST HYewoT 1 TAM Wt THAl o fatem o ferg femen S 2l
dferaze UgHiern TR BEgeEs | sifufmar g dfamEs @
WY e S © S Ufeshel BellSS o WY TRA i o Y e
SASTTHEA g G WfHer WA S il 21 Wi weiftes UHiA 3|
fafer & &l o S Gehdl SR GRS Belze dfeiEs § Ww SRumEA
o 91 AR gfqeemdq; sifafean e Y gehdl

(0] (@) (0]
[ [ [
—C —C _ —C
O e o (o a0 (v
[ [ [
(@) O (@)
Sferree N-tfewasfeaaee
(@)
I ﬁ
C _
~ \N R NaOH(aq) — C— ONa' R — NH
— C— ONa’ F
(@)
(@)
N-tferadeiase

6. BIRAT sTATATSS fitentor arfafea
BHAE 3 WU T o fa=q o fau e fafy fowfaa =t e
frelt tAEE ®T NaOH & Sefid I¥@l UeHifae faoe o sive 9
stfufspan e € 59 Frefiewn sifufran & Wfewa stean tRa 9ug
TR0 UHIES o hiaiel shrae | UHA o hiaiel THTT] W el 8

T YR U THH § UHES 9 UE &Ed &H ol ¢
0

|1
R-C -NH, + Br, + 4NaOH —> R - NH, + Na,CO, + 2NaBr + 2H,0O

S@(ER0M 13.2 fy=fafed 9fied o foe qamaftes e fafau—
@ CH,~CH,-Cl¥CH,-CH,-CH,-NH, H
@ CMH,-CH,-Cl¥ CH,-CH,-CH,-NH,H

g
() CH~CHo-Cl S FNaCN  opy oy coN — T | CH _CH,-CH,-NH,
FARTUYA EICREIEEEG FEOEets
()  CH~CH-Cl —SHEENaCN oy oy _c=N /Ny ¢ _CH,-CH,-NH,
(et m@) mm S

410, WA fagm
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S@(ER01 13.3 frmfafed &1 =T ud snegdies W fafaw
() UHES S e swEEe SR gR WoHHA < B
(i) S~IUHES o BPHH JHAES =R 9 9 THH|

B () WOHA H 9 Freq € or: TAES 210 § 9R e WA g =gl 9w
THY] o R THISS 1 GOl U SEgdEt A fretertad 2 -
CHg—CHz—CHZ—E—NHQ e

(i) STUHES | hra WAY] g Tk UUHCH UHES B ofd: SiunEe 9 ©:
e e qrefies WWifes UHE g g

NH,
©/ el 312 S=AHE

EleRIC iy

13.3 19 fr=faiad afteds e wa?
() S== 9 ufei=
(i) s== ¥ N, N-erEafenfet
(iii) CI-(CH,),-Cl ¥ -1, 6-STEUHA

13.5 ﬁﬁ[aaw R Wferthfe THiA Hoer T aelt 19 €1 99 Sted 3Tk e T Al
werfies UHIF %o qe 39 Seua UHIA 3 B UfelE qen o ufRerddiE g
TTEH Bl €1 WY WSROl o <R SdeRyl gRI SRR 9 | Wi 81 STt €|

et Uferthfess WA w1 o faoia gidt €, wifen 28 Sict o 3Tupeti & Wy
WWWW%I W,Wﬁ%a?WQWW(Hydrophhc]
Ufeshel 9T 9@ ST € 37d: Sl § faeterdl sedl 81 S=aat Ui <ol § Savaeh
w1 H Afer 2R 1 U T e Td Ueshietl ht Sl wht feRpseeha
FAL: 3.0 TS 3.5 AFH W 319 THHl T Uohleedl &1 il H faormar o ded a5t
A X Tkt 1 -1 -3t T - 1-UHH § T & 5 | afuen faom
2T iR A T A R Y et $a ue A 1 e 2
| SMUeh! =1 BT foh Toehieiel UHIA shi gor © aiferk efferd eidl & ae e s
T | Vool STqUSiveeh eEgiST 3T sl 2|

Wt TE gt THH | T 3T0] ol A8eie 1Y) S8R 3T0] o BIegre
TRATY] § ST B oh hROl g SAaueTiuaeh Heed Bl €1 e Sfavstivash
e Wefe Tl o fodiae Tl &1 gaT | gEged ofed o fag |
TIESIST RATET T SUASIAN & HROT A Bl €1 g THA o Areeier

T ik
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farT 13.2-wefis w7 o
TqNTEH
gIESior  3TaeT

TR BTEGISM STU[SH & 3T9TE o HRUT AAST0ah e Tl a1l o7 : qHe=E
THAl oF FEAIeh] o1 %A efarad gim—
Tafes > fgdEes > gaEes

e THIA | SR TquieTivash gegiem ST &1 fa 13.2 | g9
T R

"""""" i ¥ T
RN—He N e N-R
H H-e
----------- H—$—R
H ...........

T HHE 2NfUees SeHHE arell THAT, Uoehlglal Ud Ucohdl o aefish
HRoft 13.2 ¥ <¥iE T g

AROT 13,2 HOM 3NfUaeh FoIu dielt UHHI, Uoehielcll TS Uoohdi o el ol gor

1. n-C,H,NH, 73 350.8
2. (C,H,),NH 73 329.3
3. C,H.N(CH,), 73 310.5
4. C,H.CH(CH,), 72 300.8
5. n-C,H,0H 74 390.3

13.6 RMEfFED
githtes

412, A faqe

AE2ISH el BTege THU[SH i foefasmoneaehar § SfaR qef Agiei T W
RIS ol I H1 suftdfa UHfF w1 |iwd o @ 21 AR
RO § Tt TR WHET w1 HeA o Ui i sifafswan &1 g fuifa

w0 R ol Wi (-NH,), fadaes (:N—H) Td g Ui
(> N=) a1 =g =i sifufasit # fimm <t 1 500 sffn, srwatom

TR e 1 ST o RUT HIA AR R e SHER hidt &1 WHAl
1 Fo sfualwae w1 e H § T -

1. QT T Rk TOT
e Wehfd M o IR0 UHA ol § SAfufshan sy oo «Amt 2|
Y .
R—NH,+HX =——= R—NH, X

.o (eT) + _
NH, NH,C1

@ + HCl =——

(Tfett) (tfeifrm FerEe)
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UHF @0 NaOH S’ &R ¥ eifufsran seeh fig Tie gasifa &t 2
RNH, X + OH —> RNH, + H,0 + X

U oo St § foera fehg $eR S el foeirshi o eifae™ e €1 9
sAfufsan St o tfae™ S1eha HefTer AR HT U F gerep i h
YR B

THA 1 @S ol § SAfaishan 5/ @l o1 S $Teh] 8RR Fahid
! TRl 31 YA W T SreEieI serg I SRR BN % HROT U8 g
Gk 1 Wifq SFIER HYdl ¢ | THIAI o &R 01 i 39 K, T pK,
M W TR ek Helidita A ®1 S Hehdl 2

+ —
R — NH, + HHO —— R — NH, + OH

_ [R—ﬁHs}[oﬁ]

- [R-NH,][H,0]
_|r-nm, |[oH]
steal K[H,0]= [R_QHQ]
[R-Nm, |[oH]
s Ky = [R—lfIHZ]
PK, =-1og K,

K, &1 W TS sifuss @i € 1ol pK, 1 7 S % B €, 4
31 & ad il €1 o WAl % pK, BH Groft 13.3 § faw e )

STHIFT BT pK, A 4.75 BT 1 Ufetthfess THiA, egiom W] W Ufeshat
TRl o +1 WE o hRUT (U Seide B e § STHI § Yo &Neh B
%1 3 pK, A 3 ¥ 4.22 % A B ¢ T IR WWafew THiA R T i
TOFH Wi (SeideF ST9a) T Uhfd o HROT ST ¥ 3oa & B 2

ARUTt 13.3 -Scld Wiaedm § &% THAl o pK, 91

NG P,

BYAHH 3.38
N-HfememT= 3.27
N, N-SEAfIeHg~HH= 4.22
ROEEIE] 3.29
N-Tforeeg=dH 3.00
N, N-SEUf et e=T— 3.25
EESIRLIE 9.38
EIECEOERIE] 4.70
N-Hfrefe= 9.30
N,N-ErEafoee e 8.92

T A3
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4ld, wrm fagm

TireenfiE o +1 Se@ -1 Y9 o SHR W UHH o6 K, "1 o Jiaaed
A9kl Fo formicat foa gend €1 WRforek g o efafied Fs 317 9o,
SR forctesRaom yure, e etekem o off Ui 1 eaRerg Tmed i it
W B 76 W R HIT) S9! SEehT ST Feiaad sigssal | foer S|
WAl @it GTEAT q9T STkl B Hael
U T &Rl ST GO 9 Heifrd gidl 21 THAT 1 aRe T 07 31 9
W T Y A I 1 oo R 9 e €, T &t gor B o
S eifersh Tl iar © U A € oifush e Bt 2
() UGoh-HIA SATH T+

ST &H Yook 3R STHIfFT 1 &iRehdl 1 qoil hid o folg ekt

e ¥ ifafswar &t e &l

H
R—$:+H+ = R—

H

e

. +
H—N: + H : H—
H

Seiae oK i i Uehid oh SRV Ufeshdl (R) THE Soiaei i AeeisT
%1 3R ¥eheld € IR 39 YehR H SIS oh STEgHITSd el et i
W W WEEH o fu SUeTear & 991 3d €1 39k Yol Ui § e
g3 Tfceenfuad ity o7eF, Tfohal 8 o + Y9 o SR ST
o foraeo grT Tt ar s 21 ord: Ufeshol - i | geet
&R B ¥ STy Wferthfesh U i aRehdl 370 Sufeerd Ufehel 99
1 & GG o WY g1 =ey) THE wewen § 98 % &4 @l 2
et reren | WA hi eRehdl w1 %A eTuferd %A W gial € S T
TR B— g UHHE > fgdiees wHiA > wefhs wHie > st
(NH,) | §RUft 13.3 % fa 70 pK, & A § T 811 € % 7 %9 e
ekl H ShHTIER &1 BIdl| STty eree H giaeenfyad smifd sArm
1 TAIE hael Ufoshel T8 o Seded Ho hid oh 9E (+I) T &
el &t g, eifag <o s1ogeH R faemas e W fsR R 2
YT 1 SRR TSI SIST a1 © SHeh Toeiieh aist 31 &1 9 il
2, S o Tl 1 HH S YN e

T o ZIESISH 3TeleM 9T faeaen gRT Tnfie o &7 g ol il

OH,
H
R, _,H~OH R
- \N+/ > \+
R=N'—H~OH, > AN > _N—H-OH,
H R” “H-OH, R/
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TRty STHFEE SAEA #1 Ttae A e e §, W
UHF 1 Q1T YTeied SaT &1 M B =feul 1d: Uferthicen THHI
1 AR 1 Y, AT > fgdiae > gdees e =ifen st f wRfves
7AE & T %W 21 IR W9 Ufehd TE—CH, &1 Te Bl g
T W TRgo oTeeE | i ffam anen e @ afk tfeshe TR —CH,
e © I BT A1 TISgiSM STEYH | fAfam amen ot safan e
THE 1 Ui § GRedd, SW —CH, § —C,H, ¥4 R &Rehal gmed o
%Y § qREd B Sl 2| 3T STeltd g § Yt g, faetae dise
gura qen Fafam anen w1 Sfedt TRefie g9ma e gee ot i
LT B Seld faemm o Afde IR U gfaeenfya Al oF aesi
a1 FH 39 TEN o

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

(CH,),NH > CH,NH, > (CH,),N > NH,

(@) TR s T

e & pK, &1 A HH st T e @ 82 U gEfee @ R
IS qe o R Ul § -NH, 998 Y o god ¥ ST 8
2 THY TP WA W IR TR S et Sl I
o WY WA oh HNU W o T H Yol el 21 A g
el w0t fafe=r aem ford, df e ure for Ufeis frefatea o
TS 1 TR T gHA AR T Tev | ufifor ufelitam s Rt
I I SR FEAT (Shepet) Bl B

C;NHZ KIHz lJ\rIHZ KIHQ NH,
Q! — N
Setpadh -8 - &
9 (&3
I 1I Y \%

III

UM oA &1 SRl =AY

+ +
NH, NH,

O-0)
I 11

7 I ¥ T R s S ETC Bt ¥ et So A
Ao Bl 21 37d: 39 ferd fepret wehd & fop el (die s
G Ui e @ erfuss Tl @it €1 o Tfel steren e
s U T FIEH T 1o aReR U1 R g gfaeenfua
e § w8 @ T R oseel g e a9 9E
~OCH,, -CH,, &% Yo ¥ gfg w3 ¢ waih o @iad o
e S -NO,, -SO,H, ~COOH, X, 3q ¥ % &l

T kB
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S@E0r 13.4  frAfafed &t e Weed o oed %9 § fafen—
CH.NH,, C,H.NH,, (C,H,),NH, NH,

zar  SWH UHHN Td I % &R Teed H HHT T HH TH THR -
(C,HJ),NH > C,H.NH, > NH, > C,H.NH,

2. Ufeehe™
U Ufcra samEel o WY Ufewkad sifafewan 3t 31 (3F e XII,
wF 10)

3. UfaeE
Uelithfesh qen Wiifes Wi e fgdiaes UHiA tfie wiiEs, tREeEs
3R U= § Afgean gfaeenas Sifafean w3 © 98 sifafma Wfqe
Fea g1 o W fafkar w1 -NH, s1@@n > N-H T § i
TS W] 1 U T8 5N WfeenTT THe Tehd &l

e ATafHa § I SR i UAES %ed ¢ I8 SAtaiha THiE 9

s geel aer, S FREH &1 Suftufa § w08 St & s At o
T HCl &1 TehTerht 9 &1 <€ 3 foenfud &< 31 71

/\CH3 b H CH,

X | ]
C,H-N-H C-Cl —> c2H5—§1\1+—c|:—&1 —> C.HN-C-CH, + H-CI
L 19

| I
H GO H 02
T N-TRreTTsRTES
H
| d .
C,H,—N: + CH3—|C|)—Cl — Csz—ll\I —C—CH, + H—C1
| I
CH. o C,H, O
N-Tfreug=di= N,N-SEUueaEe
cGHs—in —H + CH— ﬁ—O—(l'li—CHs —> CGHs—il\i — C— CH, + CH,COOH
I
H (0] O H [e)
EESiRltiE| TSAEHUTRESES N-TFfIeueEe stere
THA S=iaa FANEs (C,H,COC) ¥ «ff sifufsran et €1 39 sifafren =1
e HEd B

CH;NH, + CGH5COCI — CH;NHCOC Hg +HCI
TITHA I FANIZS N - Afrce—TanAEs

I 3T S © Tk A qen saifraferss 3Teal &1 SAfafeman 9 U 3carg
BM? A FW o a9 W U ¥ sifafwa g eau a9 2

416, wrm fagm
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4, TfaeaH rfrfeRan
Uferthfess den UUHfes Wi UHA, doEE iR it qiefiEm
FESFAEE °oF WY TH HH W IUTH TRY STEEEEARES  HA¥E
iU w1 foem et 81 fdias o gdias wie e sifufman T2t
<gTictt | g9 Afaforan i rfeemaui sTfafsrar stean sTeamrEAES TWiar
FEd & a1 I8 Weifhes T o e § Wy el 2

R—NH, + CHCL + 3KOH —> R—NC + 3KCI + 3H,0

5. g™ A W arfuferan
@is o1 ud Gifedy AgerEe i Af9fwan ¥ WeAM (in situ) ST TE
A o Bt UH AR ST W STeln-3Tel WE © SAfufsmar st B

(=) Wt Uelithfs UHH egd ot ¥ stfifewman gr1 Uelithies SEusIHEn
AT S B S ST BH o ShROT HISTcHeh: AIgeie e il ©
R Towhiglcl oIl 2| FTEEST o1 Hcehd: Tehel o1 S92 UHiH sttt
TS WEHI o ke § feRer S 2

+ —
R—NH, + HNO, M [R—N,CI] % ROH + N, + HCI

(@) WAl THA TR o § %Y a9 (273-268 K) W stfufmar e
SRUSITEE oaul s &1 g A # Tk Hewqul o @ g
IgEn fafa= geR % taifes st o gyawo #§ gtar 21 fee
Ui @e 13.7 | fepan o 2

NaNO, + 2HCI + -
H. —
273 - 278 K CeHs —N,Cl + NaCl + 2H,0

e TSR FAREE
fadorer iR gt Ui eed ot o fir wehR o stfufspan et )

6. UREEERITT SATsS | TRTfehar
Fi Fewita FEs (C,H,SO,C)) @ fewent sfiersde +ff =ed
T, wafher iR fgdiaes Ui 9 sIfufean w3r SowimEe aam B

(&) ISTIeHIT FANES 3R Wefte T &1 sfaferan ¥ N- Toeesia-
eIt THEE T B B

C.H, — NH,

o) o)
@%—Cl + H—lTI—CzH5—> Q%—ll\r—csz + HCI
o H O H
N-Tee = HehaES
(aR o faem)

YehHUTEES 1 TIE2SH O LI SEgeH Jadl o Gl dTel Gohifa H8
1 Iufefd o HRU Yool Tl Bt €1 31d: Ue &R H faod e €

T e
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418, wrm fagm

(@) fedftos T 1 aAfafra 9 N, N- SEufiee=iaehaEe a9d ¢l

(0]
[

QII Cl + H—N CH—>®S N—C,H, + HCl
(0]

NNE@QFWW?@@

N, N- SRR~ TEaehaEe § g off e WA, Aeeis TRar] o
&l eI € o1 T ordid e el aen R W sifaeid g 2

(1) o THA diaehiHa Faee 9 Afafswan 78t s fafa= ant o

T &1 I8 o1 o 3 aidehitea FaNee ¥ f9=-f9= ger 9
srfaferan et €, Wi, fgdioes we gatas WAl § fa9g o e 5
fsor @ gerk T W Yo Bl 21 TR SIS Sigehiia FEe
& TIF W p- AETeHIHel FAgS HT T eidl 2|

. TSR wfaeeras

T Tt Ugl © fob Ufel die STt Semnel o1 TR et §1 o9 T
G H ®F Y WM W e soeeH T U 82 -NH, 98 %
el | a7l qen %wﬁmﬁwsﬁgﬁm#%maﬁ% 1a:
~NH, 59 areff qen 37 fdvre wd wifeenedt @i e €|

(%) ST

el et a9 R SHH S o Afafewman ik 2, 4, 6 —ZESME TR
1 The EET 3l B

@ < opy, @ -

IMEIR|
246a5@ﬁ%m

Wifeh U 1 Solei-ar gfaeere sifufweanst & qea aHen st
= SAfuferaetier 81 wiaeeres oref qen 97 9 T W 8l Wehdl
I 7 TfAfer o1 Uehe wfaeemdt == a9 81 aF -NH,, 998 & |feao
TNE i Y R HE? 9% -NH, TE %1 TEifes tengre tEifeer
SN UG e o SIS difwd Ui ik 3R R ofq o wfaeenfua
UHES i Siaeitd UHA o SieisTauied shieh fohal ST Hehdl B

o)
|| I
H—N—-C—CH, H—-N—C—CH, NH,

1
@ (CH,CO),0 @ Br, © OH or H' ©2
_—
CH.COON
3

N-%Ha TgATEs Br Br
(THRfarEe) (=7) 4-SHTEfer
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IFRfaEe #1 TEeeH W IR Thih! Saag gie e qeET]
ﬁwmmméls@ﬁmmw%—
07

m |

>N~ C—CH, <> >N C — CH,
37q: SIS W SRS TehTeh! Seiaed Ial TR §RI s gt <l
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S Gehdl €1 38 tfufspan w1 Mmeram erfufemar ed €

.o QG ArCl 4N, + CuX

ArN,X

Cu/HBg ArBr + N, + CuX

TMeTHE Tfferan 1 go & Sreurer arfufewan 1 afer sifus 2 71
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(vi) C¢H;NO, —/d A 70 B C
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(vii) C6H5N2C1 (ﬁ)Nz(ailiT]—cI)l:P/}Cu,A
13.12 Ulifes weiftss THA 1 Nfaue Sfemes gvame § & T8 a9 S Fehar?
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(iii) C;H,NH, < C;H,CH,NH, < (CH,),N < CH,NH, < (CH,),NH

426, A faqe

20222-23



[=]<x

12088CH14

BRI

T T o AT o YN 9 -

Ucheh
,IZJIJ

STe[=SAD]

* FERESS, UEH, =il T qell
B S S U o sifererfirs Tg IR FY AT SRS W GeraRad Ta GHawie 3 GHeeT

T Fd@ HeRA

Ty & S SfaT r URT Fedt &

o FlEEZ, WM, FAE ora qu T S9-179 WE Ifg FI 2, FEE T/l € q° WA K G
forerfei 1 offehor SRt | HIA B SA-a I Fad AR oG 98 § T Te IASifan

o MYR T HT Gl

AT de STy W faeteRt o /1 Sffad o § e 1 g

e DNA @ RNA ¥ 3@ T 3= 22 THh T T TGO W TAET & & % A Tl 2

e |

S-d5 e Sfeet g U] Sd FeiEEee, WA, <Edieh o7,

o a7 W T N oy F qfE fafre snfs & facrt o €1 WEM 7on FEferge Bur SSH %

T A HL G|

14.1 EESEE

O e &1 F Sd (Y] MU H TR F € qe
S-JUTEt w1 ST SR SFI B | 39k STfafier s et 317
SR foraifir sl f e S S R o § Heed
firert F1ard €1 378 ¥ F S A0pA 1 WEAE U s yonfer
F1 foo= T9 The ¥ &1 T 2

FETEESe qEadl qE g S fhT SId 8 91 Wiehfdeh ehiei{-ieh ARl ol
T T T & | HIEeESE & o UH S0 38]-V1ehdl, To[hIg el e
(W) =fE €1 578 | Sfeswie 1 W= g C (H,0) , B € el veet 5%
FET o TESS HHN WA o f9eh RO 3AHT A9 FreieRee - gal
ST T F A (CH,,0,) Fel & F=1 g9 C,(H,0), o &
21 g 9 |l AT S 3@ Gl o ATEY B, FEERSE & &Y H i Tl
fhe =1 whdl S9 R TEfewk s (CH,COOH) &1 T 36 o= I
C,(H,0), ® Wl S 8 WY 78 FaeEse T 81 36 FHR F=E (CH,,0,)
Toh ETeIESe § T 3H R § Wel T daan sifermien eifufmarg 9 weiia
Fxlt 2 o 371 s fafere yewmicrs g9 e 81 TEEte €9 9, Fraeeee
& YT ol TieTeEgiFd Ufeesse ST Hic sreEr 3 FfH H e
TRYTAYT f52 ST GFal & St TATTHST & ST 59 THR HT SHEIT ad 81 F
FreEEgel H S WK § HS B ¥, Fhy Hhed ¢ e SR § S el
YT I Rl Gehid hed &1 STeifeh §7e o U S aTell S1ha <l §7e-9rehar

20222-23



1411 HIEIEESE T

14,12 HAIHHRES

14.1.2.1 o

428, wWrH faam

Il claed HEd | HIeREed %l Yabvse W wed ¢ [Wieh; e (Sekcharon)
1 e ey 8|

FHIARIES Sl hl TATTHA H 37oh He8R oh UR W Je&ad: Fefarad d= s

o ffepa femanm = 21

(i) FHGEES— o HEEEee (SHh! tiaeEge UceaEs 1ol HieH o
AR atfees Tl ARl | Sio TEfed el feRan S wehdr, HHESES
FHEAR | T 20 WAHRTEE bl o T 1 3T F WA S0
TR, e, TEEg g €

(ii) fATdSTEe— o HeEEse Seh TAsTEeT d HHHBIEE &1 a1
<M q% IHEAT U B 2, SfTReEe FEAn ¢ SesTuHe] §
AFEehUEEl *1 G&A o ¥R W 3% [: SEUhIES, ITHHILE,
FWHEe oNf § enffpad fRen T B T ¥ eEdeEs W@ @
SRUHUZE o AT W WK < AFhUES Sehsdl uH erefen o=
B Gehell 21 STER0NY, Gohlg 1 T 0] STt 3TTeHA G Tohig d el
1 Th-Ush T od1 §, Safeh Hieed ¥ W <l TohTea] sherel Tefshid
1 et B

(iii) cTderEe— o HeEESe ook wial ATHed W s Hgen |
HAHFTES S U Bl ©, Widdehise Heal ¢ 59% &9 Tq@
I W, U, Telgehis ael i 3y €) uiferdehige @ o Hid
Tl I o7 3% WU Wt whed €

HEEESE hl TR Tel SFT=E ehd | o afiepa fohan S Fehal 2

31 et FeRES i S Hien foeram qun 2em sifieHe o1 oTufad &
T, S7gEE Y el Sl g1 Wl Aidehgs = o Ueerd B 31
IS, STEE e el B

HTe TRAET 1 G TS Yehichh 99 & SAHN W HHERIES i TA:
Fitepd o ST Tehel €1 A WHohEe o Wfeeses TE © df SH Ueei 3R
Iz T8 #1e G ¢ df 3T T Fed §| GHksse o ffed wre st
1 e &l f T § wiwterd fean s g st fe ol 14.1 7 Ky e semn
¥ e 3

AU 14.1- faf= yeR oF AFESES

| e Ty wme U ez Fem
3 RIS Uiz HIALEH
4 Lok TeerReE I
5 T Teeu=g FIeU=E
6 FERIE oS FI T
7 TR TeeRe™ FRREH

T A | qa S1een HgE st | fiad 71 I /S wal 9o wes o
Iufterd il 81 Teh Y SR W i wgd @furen " H Teph i Bl €1 39 FEER
ST ST Gehal B

20222-23



TRl S
A

T AT

CHO

(CHOH),
|
CH,OH

I GehlH (3E-¥ehd) H— Gohi® ! q HCI el H,SO, o Hiel Teehieiicrsh
foera § oM & W TH ad el 99 761 H 9w g g

C, H,, O, + H,0 i>CGH1206 + C,H, O,
THE TR TR
2. W 9 A R W T H W % ool uEed § e R
A 1 6ok faw w1 99 H,S0, % W¥ 393 K @ W F@e fHa
ST 7
-

(Cegl_:f ?;;%; ggazﬁ?? 393K; 2-3 -5 >nC, H,, O,

T Th UeSRad € a1 38 SR Fed ¢ I8 IS HEerEee g
wr, Uqeli| NS *1 Thaish eIl ©1 I8 Had: et W SgdEd o e S
A Shrteh Atk €1 Frefeiaa woml o SR R 98 | Ky e o o
TER YRt T S Tehell B

1. 381 eAfvash I C H 0, = T

2. HI® 919 od G99 deh TRA HT W T8 n- S 31 8 S e T80 Hell
2 o 9ot ©: e WA T B @l § 98 2

CHO
(CHOH), -4 CH,-CH,-CH,~CH,-CH,~CH,
|

CH,OH (n-2=)

3. Tophid, ERETeEe UHIA o WY SiffeRa s W e AR %1 ® aen
TS WPAES & T 310 § HAN T gEAREieT a1 21 A stfufwa
T H HEid T9E (>C = 0) & Sufefd &1 gfie et 2

CN

CHO GH=N-OH  CHO cH
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wefew fdfe T i

AT AT T G

(a) Wt | (b) fgdzre ww=m (c) TR |E= (d) =g |
C N R 9E
H o) W 9
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aART g2a

14.3.1

14.4 UHH 37eedl o oM To Sl § foeiaar Oma: Gd Tl Sl i qor § st

Bl T HHEET

14.3 QOSH

Tgh foma
@t forarfaty

14.4 e

14.5 32 & Saed W IqH IURd A FaEl Fel S 27

Staenfat § g areft fafa= Temafe sifafsransti § w9-=em o SRl € Sied
el €| ZEehT Uk SELoned € WIS w1 UreH, ST SAUST 1 SR e
Iqd: Sroll kT ScARA| T YohH § ATIMRAT TH SIRA eIt & qen 3 gt
srfuferard SRR o #erm aftfeaf & gm= et €1 98 $9 9 S i
TR § Bl 8 f5 Ted whed B1 e quft Tied ifeehsh R W g
&1 Ten ot faw srfuferan sremn faeiw fmaneam & fau fafere g €1 s 3h
AHHTOT I S AT e Afihl o v W e g § e w
1 H €| SN, IH TG h1 W HIeeH § S WIeed o Tefhid o
SASTTEEA hi IR Ll B

oeed
c,H, 0, —> 2C,H, O,
(HTeer) (TR
Fefi-shft T=EH 1 A9 39 sAfufean % suR W T S § foed g
I BT &1 IS, S TSIEH Uk AR o1 el S #id ¢ qen
1T & TR FRIHR 1 9= 3% eMfeEieaed Ay o Sl 1 Tied
o M o 3d | UH (-ase) 3Tl B

fopelt erf¥feran et Wil o felq TreMed 1 9gd ™ AN i STEvFehdl el 2|
TEEfF IAE HT TR & TUE wel a1 ? % e, dferan St o
TRHATOT <l FH T 0 F| SETRLUNE, GoIH o AT AT o g Hiehan
Felt 6.22 kJ mol™! § Sk ohd TIEH R Sl Tqeifed gl © at dfehaor
Foll oheied 2.15 kJ mol! Bl &1 TgH fohan 1 fepanfafy ueher-5 o aftfa
T T 2

T @1 T € TR AR S o el ATkl i STEvIhal ged Hel
o 2l € W STeh! HH o KR a9 I B S 21 3 ARt ki et wed
&1 erfereniyr faaifaml o1 Hyemo geR YRR gR1 & fohan S wehar oifen qie
T Gt oIl o1 HIAT0T Y HWehd ©, 37d: T SAENIH RN HHH HHl
T B TR SRR % S AR fory savas $e el i S
Hehd &1 HHI: BAR 3TER | 9+t faerfi Suasy wd §1 fafy= faafim fa=
S § Hafad Bid ©, 31d: 38 HEHl o SMYR W GRH e s 21 3%
GO 39 e ferenfia feman S € for 3 fafvre Sfaes fararst & du=
T o ToTT TUR 3R § Siavaeh o whefien ard & T sher @t geau
gig T W@ed 1 9| W@ gidn g {9\l #1 A, B, C, D, 3R
1eRi o gR1 FAfde fohan St @ 7 @ A g suer s B, B,

ECECL VS|
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14.41 Taeifaa =t

B,, B,,, % % 7 fean o #1 foifim o1 enfus off wifiere @i €, o
Tafercas & wt o fom foerfmm <1 et =1 o =few

faarfim (vitamine) & WIski- foea (vital) + THF (amine) ¥ g oA
; iifeh YR | e T AR § THiA e o ifeh 9% o e @ v
T3 fop 37 @ sAferemien | UHAT e @1 e, ofd: TSl H fow wrsg wh Sfan
8N ‘e’ B2 T T qen aduE W faafi (vitamin) W o1 SUERT TR ST )

et qon 91 | foeiadn o SMeR R faafiEl w S gqel § orffea o a2
(i) =@ oo faetfum— sg o o s7 faatii =1 wan wn € S o qen 9
o foe Bid ® W St § erfaerl A faeifi A, D, E @@ K €1 3 gehd aen
tfedi| (=@ Gufed & o) Sdas d 9ufed wd )
(ii) 5 ® faorg faetfa— B o & foerfim qon faerfmm ¢ wa1 & faom
T T oC: TR UH WY @ o W W T 2 S § feeE Tt
w 9fd AR oTeR H fEftd 9 9 s wfew wife I o | T
% WY IR B 9 ¥ qe 3% R R H (fefm B, & erfafi)
dfea & far s " 2

F© yE foeIftd, 396 &d qe1 371 wH o HRU 3T W A
UM I GROM 143 H @i TR

ARUT 14.3— F Y@ foerfiq, S9eF & qar el wut 9 Wa

faaf@ A
faafe B, (ar@)

faafd B, (Wgdeifar)

faafa B, (faftesifae)

6

feorerf B

12

fererfm C
(Uehifeish 377)
fererf D

foert= E

fererf K

442, A fagm

el o AHA H A,
MR, G q 3H

TR, 3y, T desal, el

afs o =)
Ty, I H YA,
aFd, T

TR, 3, SFe-dd, I =

Feeeia (faem) wa, sifaen

T B UM et fesr
T o YR W SgHEA
(exposure) HS,
e w1 daeh

fesa o qat I3 TR
ST dd, FAYET 1 aa g

B gd ot Giesat

20222-23

feRfuifern (3@ & wifHar &
FHSHIOT), T e
S0-a8, (@ & FHF T,

33 fageor ot wiefad (Je 9 et
& fFrl W W v

e foen o steeen qun @=n o
S # eygfa )

e 9N (convulsions)

umelt readr (Pernicious
anaemia) RBC | gHrelfer i
@hdl (AYgEl ¥ WA 98)

ferem (a=af ® etfey fagraan)
qoN AREATATRE A SAfeermgm
(Faehi § Sigi # 32 qen
SfeergE)

RBC &I g ¥ gfg a
@ ok UFRI S o g B gfg



14.5.1

4.5 Serfles O N F T A R o % wer a A
o U 1l § gl 9k fRG YRR G9Rd T €2 T e @ fR Sshfea
ELCil Ffe T A T T T, % o S ¥, o sttt o
HEA €| HIRT o AR | SUTEe o 1 W SRl o fIT STRarE g
€, ThITIE Fhean 81 A WEH 91 3 YR o Sfa 319 § et 1 e €,
S ~Jeretieh 31t hed €1 =Jereiieh 3Tl JETd: 3 Wb & id © TeailainTgare
Haclieh 377 (DNA) 2N Tgaie-gaeiieh 37 (RNA) | Tfeh =Jaiish 37
fersicEel #1 wal ST 9 Tgeh B ofd: 3R Uiegiesiese o
FEd 2

eelleh Tl DNA (31261 RNA) & o Sieletqeed § U% 49 ehdl, i 3it
FT AERE 9 e g5 faumehia @i (2 e @ed €) W g €1 DNA

e o] H Y etiy s B-D-2-festiafivzam Bt € SafF RNA H 7
B-D-TEd| el 2l
5
HOH,C o} OH

OH OH
B-D-Trzard

TIIRN S AEAA

Tl aead w1 9 frer o sfomtad H ad 1928 # gIW eml o
1950 ® wifoifos # sfeam fovafaere 4@ deael. &t s9fy um
FHIl ITH! FEifgR @ DNA & @ 9 e & &R g
s faw 3= 1962 W YRR foran faam qen sfwy e o wifgw foe
qon Wi faferd o @y 99 €9 W A6d [WHR 9 g e
T SN yEed R fF DNA o1 fggrefe eepfa wewl wdar @
S ordd W U ufhd UH WA WA 1 SO gol diEl @ e
T WE ¥ Hhl W Hehdl @ ToER uwd v (PeT) THR A W Sfed hiEhe e
AR W w1 gEEAl 5N A B € Wafk Sk i o €2 o faffae
R Tl 5 S &1 39 W ki 7 IR W TSkl o faw w1 A9 Wi Ffaasiess
AR*I o Wk Al ¥ TE W g W ¢ fF fFY YR SHE DNA & gHeq wfdfarear
T Hafa wiRERRl § ugedl €1 3@ WY F Shefem o & H whifd o & fHeh Therersy
aMyfTh TIETS DNA d&ish &1 fasm =& @il
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DNA # IR &R a1 UM (A), ™HH (G), 9EEA (C) den
g (T) 84 31 RNAH +ff =R &Re 84 © 999 a9 &R DNA
& guF ?§ wWg wqd ene qfad (U) g R

NH O NH, (||) (”)

| N & /é AL R
AN / \ﬁ/ NH  HC Ny G NH HE NH
HG I L B & & HEL Co HC WO HO S

\g/C\N/CH E/ N NH, \g/ 0 N 0 o
T2 (A) T (G) HIEEH (C) AR (1) T (U)

14,52 gaclier T Tl ek o weha 1 1 ferfd e 9 i g w1 gfesigs
 demr | FE f A @ fai wE % few v % awE @12, 3 ek
g sffrd fran o € (FoF 145 &)1 w9 fFasigEes wha swfe o

s-feafs @ suar € @ & foceiers ww @ 2

OH OH
(=) (@)

fad 14.5— (%) T& JFAEGEE a1 (@) Th JFAseRe &1 G

Jfeasiierse aTTE  WIGHSEIERR W6 gR WY e & S U=
IR & 5 qA 3 FrEAl ok HeA frd e ¥ TH WETE SEfFasieEs
®1 o o 146 ® <@l T R

sgEe k1 59U
O
I 5
|C|) —O—I|3—O—CH2
-O—P—O—CH, _O O
© MET|
THIEhISTETRY
. OH —> el

faq 14.6— TEHFASTEREE H1 T
444, A fagm
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Sfertr o 1 T @l H1 AdH foeRo A wiEn e
ey 8T e

n

JFelih 3TRA i Teh Sl o6 SThH § Helfdd ol ol SEhl TR
Tl hed 1 gl ol Wi fgdiash Wee off et 1 SR oA del
wied fohh 7 DNA &1 fggeadt @@= & (3 14.7)1 =i o7
F T FEae AE H Fefdd wdl § 9 aRE Il o U gEeeH e
g T H IS Wl ¢l I TgH TH-GW H T el © e et
o fafime el o 9o BRSNS oy Sd 8| UM, aPHE o WY e
A S B Sefh @RS, M oh WY SRS ey sl @

RNA ! fgdoes WA § geell shadl U o i oA el © S
Fi-Ff RNA | 3ufterd w6 W% & @ I Ay ¥ S 2l RNA
O] dF YRR o B § aen 3 fo fopad Huifed S €1 S A HavaEd
RNA (m-RNA ) TEMMeT RNA (r-RNA ) 21 3{a0T RNA (t-RNA) @

AT, ARl T THEAMR YR B del 38 v gereti o
TIES H WE WE Wl g1 LU @l a6 g e sfe @ fafie
TSl 1 UEEH ST T@H o fou fafie w9 9 SRR f1 ik
fanree o ¥F9 T DNA 319 @uiaeil (Self Replication) ® H&m
g ® qe G R § GHF DNA 9% k1 S0l el @
ferTsh TR 1 U Hequl wE, HIfFRT H W w1 HIRwo 2
aree W HIfeRT | qEA 1 gyem fafe= RNA et g el ?1 Wy
foredl fovim 9idH o Weelmw %1 WY DNA H Sufeed @i 2

BPeiE R
<[, BONR GUAT 1 9 1922 § I o1l 3=
wore forvafoered, @RR ¥ waued # feift g
FT I8 AWER A YA oh @ R
=i guT o fo=mi 9o <F & fam w4 qen
YT H1 SR STE fohanl 1949 H 9RG § 8 95
IEH & UTEE GUAl 999 gl Wl T de o8l
ITIH WHER S.8sd, oh R ql TSR IS o |y
wE fhan hfos, geie o wE W@ GH STl B WA den
it ol B gEl 1968 H T GUAT hl AAINIF Hie T HLA
o fau wrefet feent qeon (ol efell & @y 9w &9 @ ofwy qon
e Fafercr &5 & Hoel R W g

SE-317] 445
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&I5a13 gW]ftt et (DNA Fingerprinting)

Te W € T w&w S o SfgdE el B9 e 21 9 Sfa o ¥d W eW © 9 TR

o 9 I oAfed i Tedd FuiRa e o fau wm A @mn S Wi, R 3R Ied

fafercen o gR1 ufafda fman 1 wehar 81 forell =afd o DNA o &/Rehi o1 3Thd fga™

B € T THHR! T kT DNA STl B9 wecldl 1 I8 Ydd HiER o fauw quE g

g qun 38 foret it sone gr uRefda T fRear ST @ehdll DNA Siell ©19 &1 SUaN Sisiehel—

(i) fafa weeh wammemen o el %1 TewH ®W W g 2

(ii) fordt =afm 1 Ughar =+ fauif@ w@ § 2@ 2

(iii) fRET TEfem o Faw oF YRR & GBI HH & AU d=ai 1Al S o DNA i
O ek foRa S ®, T

(iv) Sid foshrd o Tietad o frdl gonfa @9g &1 9= o e @l

14.6 BEAET 2T 98 1] B § S HIRTHSH & A V@RS H FH FW &l T8 IR

446, A fagm

H ofd:-gret uferl § od € oIk WY & o A vefed T fau W ®, S
3% w1 el a% e a2

TEETeh Fehfd o STHR 310 § o WIE B €, SSeony, TRieH 3R
TeieM; sfor 3R Teifh S 9 g WiiueRe ed € a1 $9 3
THIA o7l o e B €SIy TiEERE v AR E e

IR | el o 3 i €1 78 IR | Sfgw framrery § Hder s
T ¥ GEEe B €1 G H oig #1 9E % Giftd W ¥ 3 gfed w1 i
ST ST &1 TR W TG hi 1 dStt ¥ 9gH R sgfor Feher o 2
T SR B T[T w1 Y W | Tohig 1 A1 S S el 21 T
e F <Al S TR W Toehid i AET ERE eed B URETRE SR
TREEERA oed SEUsh w1 AR Gldlha § Heeed wid 21 gig-gd iR
SHA-EEA gfg qen fae § iy fen B arrEe geft § e At
qERiTeRe, WAl 3Tt TERITEA o1 ST o o401 Bidl ¢ Sriierd i
AT AT &9 ¥ HH BH W YESTagdl (FRUeENEiesn) B St # S
FRHUar IR Ao ¥ Aficrefo it ?) arrifaeT 1 9 g€ wen 9
srfaeraed (SERePRiafess) & Sl €1 3TER | A i wHl STasaZd 3k
APNIZE T o §& i KRN 5 Fehell &1 Aferehel 39 feerfd i @M ot 9k
4 Wifeqn seieRe et (TEieRse diee) b faan s 2l

Erbe R R R A i R o A s A e
fermter) o ad 81 WS hided 9 e et 81 YR s |
g Hewqu! ffert F €1 Sreoned eiHTe FeEEge SUTHd &
i ed €, Sor Sea=1 i arell Sifafmened i ser € U o % uid
wfdferen o oft wfwfer eid 81 foieis eniae el o Scfdd g o1l et 31k
AU % TR kI FERE i #) Ak tfgTa widem O @ w T w1 Heh
gl 3R T & Ui GGl h1 GATaHT 9@l AR Tewihiiihiae 3R
fclisiiishae ¥ sars = & df g8 U7 = e Gehdl 1 TiHel @ fever ot
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B 07 A A=on o fru STRErER B §1 SERERA qEHl o wIeToT SR - ST
T 9, S W o SR G SRR s o fou STReE B R
TERsd Afeenst w1 Y@ A ¢ I8 Afgaret ® o 99 e o o
IR Bl @ SR TS o (e § 9rieR g @1 Seiei, o ot
1 TG o foTq Ti9T 1 ST S

agART g9a

14.6 TR IR ¥ faafm C @fed = =& g

14.7 I DNA & uPHH o fisiioRe &1 SdsTqsed fFar ST df siA-shid 9 Sag
A2

14.8 & RNA & Sefqeed fohan Sa1 € o W &Nehi 1 WEIS o Hed %z Hay
T Bl UE de9 RNA &1 W& o fowg H o Gohd ol 87

ARAA
HEISESE, YU Yuish qifceEgi tfeeeme ste ®1eH, 1o 9 o19] i €, ffoh STot 7o W g9
YR 1 3RSl 9T Bl §1 3= g ®9 9 o GHel | aiiiehd fohan w2 HHIemss, SEeREe,
UifeTIchES | ok S o Tenfial o forw it <1 wq@ & @, @ & ured 9 9 e 81 SHiehEs,
TARIAfEH Y N e SEUSHEE qU Hifriohiee I

WIS e s faf=1 oY o1t o sgeteh © S eEe oTeel 51 9IS Td €1 <9 U et
1 MEYTH THAT 37 hed © Fifeh 3 R IRR H i 7 €1 era: 3 eer g Swisy g =fe)
WA e & fafer= ems we it fohaetl 6 guifkd w81 39 W i {5 sheet ot
3T B €, WH WS el STl 81 pH 16l a1 | qieid s W Wi whi fgdiees td qeiden 9
foreha &1 Sl € e = T+ 1 WuTfed el h urei| T8 WS w1 foepdienl wed 1 TeH Sel Soiteh
B B S S @ | stfufereetl wt fa W gig Hed 21 A o S o eifa fafvre w sifq eromeness g
T Tt w9 9 w4 T W 2

faerfm smer ® orava® WeEw Wivg wR& g1 3= 99 fadd (A, D, E 91 K)
q St faer (B-99g den C) ® affehd fohan o 21 foarfumi &7 et @ emen O & S €

2l 3T, Fftsiiergel o Sgel ¢ Wil Ush &N, Teh UG Tehdl 9o Teh rehe e1efer 9 fiersnt
T | A ST SeR § Gafd § U oh LM % fory fERR € ¥ =feein 3l 3 YR ok
2 T~ DNA 1 RNA| 378 @ DNA o G« el W] ool 9y 1] el € 58 2-Sretfardivrgaia
FEd €, s RNA H Tgald 30 gl €1 DNA @2 RNA <Hi § Qe+, TeHiA aefl Higerdie & g
&1 =gl &Rk DNA & o= 9o RNA H e il 21 DNA =1 901 gt fggheer € sMfs RNA
F T Th T FEa il &1 DNA STiferhdl 1 TEEfsh SR g1 g1 e 348 ferdt Hiferht
H WA G 1 Hifed G BT @ RNA I ¥R o &d €1 — mRNA, r-RNA @1 t-RNA, St fF
arETE ISR W WS w1 HIATI I B

Se-310] 447
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14.1
14.2
14.3
14.4

14.5
14.6
14.7
14.8
14.9

14.10

14.11
14.12

14.13
14.14
14.15
14.16
14.17
14.18
14.19

14.20
14.21
14.22
14.23
14.24
14.25

ARSI B 72

AYEER T F B 22

el | wEeged & gE wEl @ fafe)

frafafad w1 AHdSTEs qo SRdcEs § aiffpd whifsu—

T, 2-SeifFiEad, Aeed, Toaed, waes qo ey
TATEHIEEEl qY W Y A GHId ©2

TOTgRISH N OB € qel 3 W 9 Ry yer fae @2

(31) gehtd ql (9) WY oh VeAATHRA W HH U I WW e &7

w e AodE ¥ gl S S @2

¥ Fal § W& D-TehiE 1 eifafern frefafed sfaedel @ s #2

(i) HI (i) o S (iii) HNO,

TR H 3 Afaferee w1 avl FINT S sEet foga sfeen WEA o6 g TEl wWemE S
el |

AATIF A SEYIR UHA oA 1 FW B2 UAF YRR h & S0 i)
9 & §ed H frAfafea &1 uRefia wifse—

(i) v=ewEe a9 (ii) wafis G (iii) ferepeiazom

WA w1 e WE % WM YHR A §7

W W o—efelr WTEA o TR § i W ey WEEed el ©2

WIRR qen MfAsR (globular) WA w1 fasdfsa =ifsu)

T STl &1 IR Wepfa Wi MY Ry wHEmw?

TSEH B 7

WA H G W TIepdieor &1 N 99E B 87

ol 1 fohE YR onfiepa feman 7o B2 T o ogeh WA oh fag feieR faeifi @ A
3]

fgarfd A @ C ToR fau smovas # 2?7 9 Hequl @ i)

Al o F B §? TR A Hedqul wE fafEu)

feiaee don fedfieliene § #1 of@ ea 22

DNA & T To T9H & BN, i TF W & TH A ¢ GHEmRU
DNA @1 RNA ¥ Hedqul SR T8 foarms siq fafau)

HIVERT # T WH ol fafT= 9eR o RNA A @ €2

448, A fagm
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9 T o AT o 9YEN HA9—
o URWIfeh VRI—Uehelsh, wgoh IR

12088CHI15

SR eh

TEAHT B A T A ST Hewd  WICUETEE T H epld GRT HESECTR w1 U EIA &, oy fef=
I T

o aguwl & fafa= Afel & o= fadg
F T qen fafe= YR o agasd

YHHE H TR GHS;

o THA TN fgforarcass Thas oTupst W
TEAR h T H T GHE;

° T3 Hive= wgorhl o fate SR o

T gUH HT TR

o 3k SfeM ¥ SgAwl & HE F WU

TR

15.1 SEEL T FBL0T

15.1.1

Hd W
IR
FTeRTaT

T & 20 da QHIFT 7%t UTT I &1 T9raes 3fa ot 3ad e i g

agchl i @iel SR Seh fafe= ewart o faen s e
e Tehd € o 3t Sfie o SR i ® qir? sgetent
T SYAN e i Sifeedl, wul, qvdrEl, ae o fEe,
Yo W Y B O O, wyafi (Taofew) oo wmfim,
e A el R S e, e e s
o3 oF whogst oh StiEifes fmior 4 <R Sfted SR iy
& ofEifier s § gyel wifd o & ¥ o%qd: g WX
T 3El; SR—elfee, T agashi, W iR yord (dem)
g aiffei & fou e w2

‘g’ (UifeTR) IR T SAfd & ek TeRl  wrert’ sTeiq
Hw AR ‘HY AUlq SR ¥l 9N W gE ¥ Sghl
9 Tged ST ! @e URIfa fhar 1 wehar € e g
#fas=a (10°-107u) B0 ¥ 3¢ FE&U W Fe @ g, S
fF TER SCEARHs ShEdl o ged UHH W Wed d o d
g1 THER G SRl 8 Wl iR fRanfia st @
e it & S Tkl HEadl &1 I8 IhEAl Th-gE o WY
TEHaerR Sl g S Bl €| Sgoehl o Gefud Tehelah!
Y fo=F & UHH H ageAwd hed 2

faftte #ewl o YR W agaishl il %3 YHR H lHd HT
Hehd T SEelhl W Tk WHMA R0l Wid W SMHifd ©
8 o' 9w B9 T

T YRR & ool § i SuHen 2

1. UThfdeh SEeTh

€ SEIsh UIEHl qe Sige § Y S €1 Sl o fay wid,
e, =, 9 T iR WR
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2. T -THYATIA SEAH
ol o= S Ul UEie (WH) R deel™ TEde e 3w
STHR F WERT IR T
3. GyATa SEeTeh
fafr=1 ywR o Wyl =sgoes W9 wifies (difadf), d@yafa W
(el 6.6) 3R GYAT WR (FFI-S) WA Sgeihi o I &, S
foega ®9 9 3 Sftod we ser o g9 B €l

Sghl I Il WS, oMfUesh W@l AYAl ageiehd @i fafy &
MR W F T fRar ST EWeRal

qGAERA S2e

15.1 oge® F B 87

16.2 agaaﬁra‘om T Y@ YR HI ool AMARAT € A TR A sten sf@en

15.2.1 ANHESR
SEeTehT
AT @Al
qfg sger

480y M famm

i agcthd SR T el USEl: gfg agetsdl

9 UHR o TgARd H dgaih U & YR o Tholsh 31Ul fH= Twharshi
& ol & WER A ¥ fies o9 € WIE B dd Uhadh 3TEdW
Aqfieh Bd €, SH— ek, UooheRed 3R Soh ofcq—| Sgeihd i 39
fafy o g@en w1 @R ded Al Juan ghs fRHE o oo St
A% el o o 9 B €1 qenfd, g g et A steren
el g Tgasd Fad " fat @)

15.2.1.1 TMHE FgART oht Tehanfaris

o Hoteh Tomafaty

fafi JehR 1 UeshiA 31o/el SRE 3IR Soh =l b1 g §od ol
S S Sl WS, UHifed wWese, qdee-offed Weee
TR (SORF) w1 SURfd H BR €SS & fom, weie w dfes= d
TEETRA, A AA I WRAES URTE i A9 WET o Wy fHgur @
THRT H Gl Bled R el ¥ WA WeERs 5N S at e gad orh
% THH fEp-oTe W A ¥ URY BRI ¥ TS 3@ YRR UH T IR s
9 G o WA Bl R 3 WRU hl SE@el WRWE US Fed & o
T ok WA o qE O] o WY ATHRRA Sl € 99 SE SR etk
IS HHR H Tk I ¢l AL AR Ak IS Tolhl 5 S9 STTRH I
TR sfufmer ol om fon # of SRl € SR 3@ WUl S@em HWenur
Ug Fed ¢l W ®9 ¥ RO SRl W W YRR o ail SR §oh
ot o Torm & Wiy eIfufeRal g Sgeifhd SR SN €1 3@ WO
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G FHOT US Hed & Ui & ogeihd o ROl o STJhH Wl
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off fiemn S 2l
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16.3 H $OM TRl w1 STEvThdl i TSdl €2

16.5 QNEE
g

16.5.1 W&

&ldy wrm faam

30 @e H g9 TUATSiehl o fawd | ST S WhR o STUHISIh INe skt
%1 T YIK B €| I8 Wi AR Gy sqerSieh &1 7€ et o e 07 i
GURd &1 I€ o1 o FTehred o HeEd oid ® S foR el SN o o wiy
T w1 Feent 36 R

T =gd T STIHSIR &1 HHE o fod Fam | 3T ot Wi < @t aret
aE-ardl, S o feufier, siiefies qen wifnfes sl o wifesm st
W o901 B B 1 Wifead oie0n arel |igH o i (S ardt aht et
TEX) WifeaH eRgiaEe o Soid foae@ o @ T oieh s S &1 3
Afaferan i AEHIERTOT Fed T
0

CH,- 0-C-C.H, CH,-OH

\ o \

CH - O-C-C,H, +3NaOH —> 3C,,H,.COONa + CH-OH

| o |

I

CH,- 0-C-C,H, CH,-OH
fetfw o wifeem wifeay freratia

F fromie T= (I9) G IEs] fete (= freed)

79 e § @ ol 1 TR Sol-ST9Eted g Sl © SR W g3l
e Izl feee § el 21 36 foeem o wifesm soiiies Siash Sfasitd
R o s €1 WA ekt o o uvErd fioiie o= gu oo o ® S
2 TS/ 9rSit e o R Wi TR ST Hehdl 21 oheiel Hitedd R weRmEe
e € I el g ® IR 9w o fau gge B €1 | difead
A w1 qer | qefREm WieH wen o foY sivd B 21 3R |itead
TESHES & WM W IR TEgeuEe w1 faed Yan Sk aAE S
Gehell Bl
HEA o YR
i AR W I = 3l A i SUYER el TESEdEe o WY Sard
T TG ST B | STO-STeN el Hiel SYAN ieh f9=Ta1 e St 21

YETEA G ST YhT oF @l TF el © S S § ael & o ST
1 THehTe™ &1 &AM Tl S 81§ SAfeeh Tehteh s oh forw I SR gy
Tel W B

e R e e e R e e e e e g e
fawfeq frg St €

YR Grg, WA 1 AT | HietRt iR R faeteen o enfie w5l
AT hleh S S 2

e GrgAl o st o STl Ui et S €1 e WAl | TeeRe el
1A S §| 31GT T S GG Bl sl FEH W 99 oh faw e freekia g
21 3% T wwg A e T ereh S 21 H e Afee a9 2, S
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=Sl e AN Al B Yo o wrgl | difeam Afee, difeam fafeehe,
IR SR Hifgam wEHe S8 T S W[ 2

A &1 Bied a9 o fore fset gu arege &1 Wwa 3¢ fafde w =g
3IW 22 gU THe ° g faan S |1 SHSR g9 9@ g Sl ded o
ISl BN &1 GIg o YIS Al AIeiT Gl § e |G, Heieh (3T9Er) S
IEREILED T*{\Uf (powdered pumice) a1 I® [ dun Gifedd wEHe 3k
TrgHifean wigthe S faoet B 81 fooet aeq &1 framiear sg &1 FeH
1 e fomean &1 fad= T Tweh 5 W &1 S g B

TIGT FBI T § 1 -l 7T Hvd?
IR STl H ohfoda® aq ¥ o T=F B &1 T8 ST Hifedw st
WREH WA Sl HSR WA H Hier WS STEIiel ohiewad 3R

e EeE o gRetdd w2 8
2C,,H,,COONa + CaCl, ———> 2NaCl + (C,,H.,;COO),Ca
e feqay gifeaq aeq E QRN
FARTEE Ffeqan fete
(F3R 51 ) (ehfewam )

I ST W HAhA (Scum) 1 WE THI T ST B S B 3R
IMer Afshtich o w1 o foIT SR B €1 IRd § 98 3Tl Yl | Thiee
eTerd §; Hifen 8 31aed wuel o (o W faufad ygred ) we faue S 2l
FHOR Sl U el o1l 39 Teufed ueef o SRl SHifde o 21 ek Sl 3R
A ¥ Yol Fuel ¥ 39 foadfad uqred o SR 6 Teh 991 €9 9 FAaeiia
T2 gl
16.5.2 W= TieTee SqHrSsh o e tfehtisr & fomm Srg & |eft 71 8 &, Wy S o
STqaTSiR o W &l B T g U HoR, S TR o Sol § ST fRT S Tehd €, i
I R S § ot TN S & FS STUHSR ol Shiel Sl § off T < €
GiYeTse STUASieh] 1 < ol § el T B
(i) oMl (i) ®FRE qen (i) sHEftTR
(i) RUTEAT TUHTSIeh
TS OISR @ell @ aTet Uoehlgicll STl BIEihledl o AehiHied
T B ¢ 1 e Tt Sl Ueshlgicll sl % Howfieh ot o Ifafmar w
Y Ufeshel BESSH Tohe od ¢ 1578 &1 ¥ SarEH i W ROl STHSIh
A B S YRR 9 o a=ie HedHe, Wfohersia ol 7wl i &R

g SSEH % 9 Ui B 2

H,SO0, NaOH(aq) - +
CH,(CH,),,CH,0OH ———— CH,(CH,),,CH,0S0,H ———— CH,(CH,),,CH,0SO,Na

EINESRUEIHG RIS BTEgIeH Tothe Hfeaw dREaEehe

(FEUMEAT STTHTSh )

H,SO, NaOH - +
CH,(CH,),; — CHS[CHQ)HO so,H NaoH(@a) CHS[CHQ)IOSO3Na
Srefaersi Srefaed=i" Tehie T ifean Srefaca=i TehiHe

(GO STIHTSIR )

e Saw o wea A48
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SOt ST 1] 1 SO A W o W v g 3 e
T Fewhiel o Hifead g g STIHrSi! & Hewequl o €1 I8 e
el TN H A &1 KU Tqureish <ade H off swiwet fRy S €
CH, + (ii) M JTUHTSIER
CH,(CH,) —lll—CH Br HATTA ST T % THiee, FANES A1 AHISS FOW o wre a
ST i T AU B T T AT I H ool STEghle §Ee gl § qen
A CH, TGS ] W Tk 5 TS EA B Iz TR A SgESE e 2
AT ST S Sfeargrafae smifem e UF YEfaq g TS © St
FHEFR | ST ST 2| ST STIHTSoh! § SaTUFTerR 7o 2 € a1 I8 Wen
BN € sHfa 3 Hifa s
(iii) 3TTETH TunTSIR
SR STIHTSIh] 1 T § h1E I el gl Tk UET TSI RIURe
ST T el Ufoeia Teghial 1 sAfafwar o a9 2|

CH,(CH,),,COOH + HO(CH,CH,0) CH,CH,0H —°> CH,(CH,),,COO(CH,CH,0) CH,CH,0H

=i o TITEfe TaTgehicl A 3TqHTSIR

T ¢ o ST H ST ol Kol STUHISieh S Wb o Eid Bl 39
Weh o STOHISIR] b1 SNie feranfafe st =@l gt € S |igHl &1 el €1 9%
off qet qe S| h O SR T i 2

WY STqHTSIeh! o ST W Y@ FHE] TE Sca eidl € b At g
TISSIHhTEA *JEet Afes INfEd & af Siar] = ST § feiga &l X
Tehd| FeiRr im B % RO 98 THH Bd S B STUHSie o
dfg:grelt 7, drere sefe ¥ 9g9 9 €1 98 U § Od-Sel YeuE o o5
off o9 Ted € qU1 TS qeE qel S WO S hid € 9l SRl U
TS = S 21

SThel TIEGIehTe Eet W YEA whi e femean siran € ok 38 Frreram
@1 A1 21 ST AT GleAdTgdeh Sfe fefidd 8 ehdl &, o7d: Jguor o
EEICREE oI

qGAERA g9e

16.4 fioaf@ sfifaue qen fiaafia wfiee ¥ wifeam 9eq s9M o foaw qamfe gt fafan)
T GO A A T T E-
(i) (C,.H, CO0).C,H, - figmf@ mfiez (i) (C, H,,CO0),C H, - faala siifaue

15731 37375 177732 37375

16.5 7= YR o AR TSI, 59 STTHISI, SHeUThRehT 2R Feie HHh! (Wetting agents)
o Sufterd eid €1 o10] § Sernh qen Serfernht fewdi whi guiisu) 1) o Suftyd g 99

W Y89 HRU|
C.H,, —@O(CHQCHZO]XCHQCHZOH

(x=51to 10)
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ATRARA
A STeRTS & H Al 1 98dd o fou gl #1 e U6 AU gl & fok w1 e
21 aiwer T TEEtE wHE e € W AEY SUTEE w1 yaied st § N o 9 giw et
g1 afe oreifaa wen 9 etk AET o ST A ST YW faUeRE @ el 21 YRR & fau
WAl w1 gEn e fefenddr wEam 21 vy GeRueEn Se gesusi Sd wEenge, W,
fafe qen gaefier oretl ¥ o= e el €1 5 Sastet # siwy-oied wed 71 Sy fag
e @ st & fou sifussfera 1 St € 998 o7 50 T ARl R Uy i Hrer
=aH Bl 399 ued g9 (Side effect) =aH B STAT € qe WY 1 YA LR @l 2l
e TEEE ged Sfifadl & Aeherd/faam, fafe=T gshme I 9 YRR 1 geen, AEihs o e 3t
¥ gfd R HfEd e 21 W YRR @ derd, wfeifas, ufRe, e, ufdere den Wt
e foeie Sevd & fou W et €1 Sheen tRemn & fou yiaeee amr vy ot enr St
¥ yq@ @ W R

T A, S8- uftere, T, e, Uiaeliadieie, @ (e qu UNus G9ieh
i Ul i TR R FEet WM U WU Heed SeM o fo fiemy Wi €)1 uiwerhl Wi
geq el w1 gfg I & forw e S 21 Gvellya HeReR S @Rl % g WA § o S
g 9= dad siafen | foem &1 srevaswa € @1 S AyEe ¥ fifed € o gEE @ ¥ a9
e 2

STl JTUUTSIeh Sgd Jefeld @ Ud S QI shi ofden sifeh okaar & Sl ®; it o8
FOR WA | ot ®E Hed | WY STuHISieh] whi M W@ o W el S Hehdal - SRUTEAT,
AT 3R TR 3R qeis o & fafere S e €1 Eieh erEeiehe J@el arel SqHrSieR|
1 IIfEd- @l aTet STqUTSishi i oTde ThFd § S €; Hifh S8 9 Sa-Freriea T g
e vateror wgfa wwd

STFATA

16.1 &Y Wl i fafe= YhR ¥ oiiehd i i SavTshal i € 2

16.2 3ie TWEH o R 913, Tle-370] 37efel Siuel-oled sl gueme)

16.3 S geservEt & AW fafey 5= sfime-e <1 s 21

16.4 fo Sfoex @ wmet fow qameat = 7= o =ife?

16.5 ‘T fafwcar’ wsg 61 gftsren difsu)

16.6 T~ & §ae W 3 ! 9+ & g *iA 9 o1 w1 Hd &2

16.7 YfaeT T8 gfq-Tersi sfwy fefim & & | oo st € Wy 9% Th-gW ok HE § o @
T2 B ?

16.8 FRUEATeH 1 7 TR EHE %1 HRU el ¢ 38 q9e & e & foy fve yr = ey =5
SATEIHRT BT €2 ] St o AW fafeu)

16.9 ‘TEs-Tiged STATUHERN’ e W oY A THe &7 THERT

16.10 Yl aon ThER fhd geR @ fir €2 yae 1 T See dfu)

16.11 faafem qeon Wiem difean argsmaEe somn T=ifeem o1 TqfHtEn srgirmEe ®i o o
93w s A 22

16.12 T T8 7e1ef 1 3<rew for o gfedielt qon Gopmorerd, S 9hR @ g foRan ST g 2
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16.13 2dl & Yq@ GoH i 9 22
16.14 3TEEH 1 fER 1 g1 22 9ok 1 3y €72
16.15 @@ Sl ufiersh = g 82
16.16 TEEH &1 YN sheiel S8 W U6 99 q=iell qeh Hifhd i 82
16.17 H0M AL 1 22 T S o)
16.18 HYHe & UM o fou fHer oM o fou STam & oe S ol WYkl o 91 1 272
16.19 UfTH i M He[eh 1 T8 STAN § o+ T 1 THEAT Bl €2
16.20 WA i 3TUer HYeIfa STadSieh fohe Wbl o 93 €72
16.21 frfafad vl +1 IUgF IR0 §RT THAET—
() oS SUESIR (W) RUTCH STHSIR () SFERTR STOHTS
16.22 Sa-FEMiehd gF aret 3 Sa-Feied = g arel SqaSieh 991 €2 Yelsh w1 T el Sy
16.23 WET HSR A | Hd Al T8l Hl?
16.24 =1 9 GiEH QU1 GIATTG STHSIR] 1 TN 5ol 1 FHIRAl S oh TIT X Teohd €2
16.25 W &I WA o a9

16.26 A a1 | $hicqdn gESSHHEHE ol 8 d 39 w9 4 & oy O ud Gyl smmishi § 9
forgeRt T 312

16.27 TrefafEa Ml o Sermi Td St 9w g9isy)
(%) CH,(CH,),,CH,0S0,Na
(W) CH,(CH,),, N(CH,),Br
() CH,(CH,),,COO(CH,CH,0),CH,CH,0H

P AT AL4 2B STR

16.1 3ifrehel 3y oreifaa amn 9 sifve om0 & o R elens 99d eorl € qo fau 1 &
F € @y, ofvy oF ¥ wed fad fafrcs @ wmel eewa o =ifREw)

16.2 7€ oeaed SSTUTRIE STHR W aifiehio] 1 3R Hehd idl €, it &g Ff sfvy s ewa
& oMfued &1 WAeR o, gfd ofe Feard

C.H, —@— O(CH,CH,0),CH,CH,OH
16.5 | |l |

SAfeREt o siyEE fewm Sewnht w yety e
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11.1 (i)
(iii)
v)
(vii)
(ix)
(xi)
11.2 (i)
(iii)
v)

(vii)

(ix)

11.3 (&)
(@)

(M

(®)

(®)

Teheh 11

2.,2,4-IEAfII=A —3-37d (i) 5-TfUITR=A -2, 4-SEA
I —2,3-SEed (iv) W9 -1,2,3,-T@3a
2- iR (vi) 4A-BfoeT®Ea
2.5 — SEHIYTHIAA (viii) 2.6-STEHIIAHMA
1-Qeierdt-2-Aferergra= (x) TATFHEA
- R (xii) 2 -TATRA=eA
CH,
CH, - (lz - CH, - CH, (ii) Q CH,~CH-CH,
(l)H (l)H
OH
oo CH,
HOCH, - CH, - C-CH,- C-CH, (iv)
(|1H3 (|1H3 C,H;
C,H, - O-CH,- CH,-CH, (vi) CH,~CH — CH - CH,- CH,
(l)CZHE, lCH3
OH

|
C>—CH20H (vili) CH,-CH,~C-CH,~CH,

OH
x) CH3—CH2—|CH—CH2—CH2—OH

> CH,CI
CH,CH,CH,CH,CH,OH, Y=7-1-3fidl
CH3—CH2—C|3H—CHZ—OH, 2-Tfererere- 1-31td
CH,
o
CHS—(ID—CHZOH, 2,2-sHfeea-1-3ta () CH3—CH2—(|IH—CH2—CH3, T=-3-31fa
CH, OH
CH,~CH,~CH,~CH-CH,, ¥=7-2-3fidt () CH,-CH-CH-CH,, 3-Hf@=R"-2-3a
| 3 | | 39
OH CH, OH
>
CHS—CHZ—?—OH, 2-Hforereyea-2-3fa () CHS—(|3H—CH2—CH20H, 3-AfrAeA- 13t
CH, CH,
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11.4 YA § TR STEeE

11.5 A TS Uowisid st o & sTeeM|

11.8 o-"ESIHHTE fauenias BEgSH Eed & %R0 99 § aroagie ¢
11.12 Tohd: TeHMYA o U¥EN AR wfaeem s ]|

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

(iii) cH,(CH,),C1 + NaOH ——> CH,(CH,),OH + NaCl
11.14 (i) @ifesw e (i) @ifeaw exglause o w@y  &Afqfman
11.15 72 G 1 oM Eied H ugfa iR mufRlt 9uE # soieeq fodies wafm % @R
11.20 (i) 9HH & SedsH

(ii) 9@ FREE & —Cl ®1 9 NaOH o 3SWM g ATl giqeemd

(iii) C,H,MgBr + HCHO — C,H,CH,0MgBr—"%>— C,H,CH,OH

CH, CH,
(ivy CH.MgBr  + CH,COCH, —>CH3—(|J—OMgBr e CHB—(lj—OH
L, t,
11.23 (i) 1-uie-2-Afregrds
(i) 2-FARI- 1-HefaiTed
(iii) 4-TrgerafTara
(iv) 1-Femedyres
(V) 1-UeTei-4,4-STEaferamsaaia
(vi) TerTEREeSIA
Tcheh 12
12.2 (i) 4-Afe=Ta (ii) 6-FARI-4-TRIARFIA-3-311
(iil) =J2-2-37 (iv) U=H-2,4-SEAA
(v) 3,3,5-TEufUdeaEd-2-311 (vi) 3,3-SEHfUAARE 3T

(vii) S=MH —1,4-SEHECESERES

o ﬁ
12.3 (i) H,C-CH-CH,-C-H (ii) OJ\T‘@’ C-CH,—CH,

CH,

0
Il |
(iii) HSC—@ C-H () H,C-G-CH=C-CH,

o
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v)
(vii)
12.4 (i)
(iv)
12.5 (i)
(iii)
v)
12.6 (i)
(iii)
12.7  (ii),

(iif)

12.17 (i)

(iv)

Il ?1
H,C-C—-CH,-CH-CH,

i
oo

i i
(vi) HSC—?H—CH—CHZ—C—OH
CH,

O
I
(viii) H,C-C=C-CH=CH-C-OH

TH-2-31H (i) 4-siHl-2-AfeRsTa (ili) B=AA
3-Wferge-2-$4a (v) SEEIN=EE RS (vi) SEHTemgAH
NO, N-OH
OCH, [l
CH,-CH< OCH. (iv) — NNH-C-NH,
g
0O OH
Hsc—CHZ—\C/—CHz—CHZ—CHs (vi) H—CéOCHS
H
o i
C C
I\ 4 N =
oL a (Y

i
: , CH=NNH-C-NH,

OC,H,
|

L CH,
(iv) I Noc,u v)
H 2 5

), (vi), (vii) - Ueerd ®SFE. (i), (i), (x) PR SRR (iv), (vii) 8 o &l
12.10 2-Teeifcegse (U= @ fod)
12.11 (%) CH,CH,CH,COOCH,CH,CH,CH,, gf¢el =iz

(®) CH,CH,CH, COOH () CH,CH,CH,CH,OH. ®HI®t0 &3 ford

12.12 (i) SE-gags-<afed #1eH < 9 galge-safed Hier < THer < tfaefesese
(i) (CH,),CHCOOH < CH,CH,CH,COOH < CH,CH(Br)CH,COOH < CH,CH,CH(Br)COOH

4-TfFHEIEE 3T < STH o < 4-TEIAATE T < 3,4-SEAEeAEE T

: ,COOK

C,H,COCI-AICI,

COCl (”)
(ii) C[ (iii) C:H;CH=NNHC-NH,
COcCl OH

(@) C
I\
SO WOl
COO COOH

F9 s gl o 3w S
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(vii) CGH5CH=|C—CHO + 39 3] (vil) CH,CH(OH)CH,COOC,H,  (ix) <:>=0

CH,
(x) 1.BH,; 2. H,0,/OH; 3.PCC (xi) <:>=<:>

12.19 difTe Afoet F1eH 7 @R Ut FEAT - CH,COCH,CH,CH,

Tcheh 13
13.1 (i) 1-AferuferereH= (if) WOH-1-THH
(iil) N-Tfod-2-Aforeefereresd= (iv) 2-HforeTgiaa-2-Tr
(v) N-BfoeeHeE a1 N-Afedfei (vi) N-Ta-N-Afoeue=

(vii) 3-SHTAT AT 3-FHESHA
13.4 (i) CyHNH, < C,H,NHCH, < C,H,NH, < (C,H,),NH
(ii) C4HZNH, < C-HN(CH,), < CH,NH, < (C,H),NH
(iif) (a) p -TEIUTA < Ui < p-Teferer
(b) C;H,NH, < C;H,NHCH, < C,H,CH,NH,
(iv) (C,H),N > (C,HJ),NH > C,H.NH, > NH, (v) (CHy),NH < C,H.NH, < C,H,OH
(vi) C4H,NH, < (C,H),NH < C,H.NH,

Teheh 15

15.1 (i) Sgoh S 3MfUesh SoAmM dlel 9e5y] € fSod Uheld U offeqd Qg W=-Icsh Sehrsal
RIS I
(i) Thoth TF WA I ¢ S agelhighd eH § UeM ¢ R SOU HTd agals ol T
15.2 (i) WIpidh g Svd oMfash SoAUF ol 98%7] © SR e Ul SR Sigefl # uw ww €l
W R oA 3T THh ST
(it) Tfvere g AMd fffd =9 enfvas gomm arel 9eqy] €1 Gfvere wifed, WSk W
WH Fald oW €« fafre seew e sk S €l
15.4  WehMElcHehdl Tholh W omee feefel wt wen R
15.5 T 1Al AU Uhcthl i TGS aE g TG G s Shiedl o T a1 Jafed
B9 W I O Sed oMfUesh SeAWM ol Wgele S i HihAl dgelhd
156  ¥f% (NH-CHR-CO) THhE THW Thelh ITHE ¥ WK il ¢ THAY 98 TF FHagas ¢
15,7 AR gl 1 @l A9H W geel SAqUeivess &l gN Sel wdl g1 T8 ged wd
agelh hl dIdd BH 4 €| JEensii o dte g fade Hew o g € W ad ged W
gl i HehU HU YHIWH TH W o A B
15.8 AN Sgoehd W WEM eel f9E Uhelh 3] U WY W Y ged S8 Y & g
Fo R Wi © fEd T sien e YRR o fgfehdrcHes 0] WeAA eifafwAeti i
STl N kY WA AU & fodied § agerh o g
15.9 UEagARIR 98 Wik € TS9O wh U oifus UHR H1 Uhorh iviis w1 agerd fwan
STl B Teegas W YAF Uhelh HI 3 IHEA o6l 21 1,3-FLERA dd WEH 3R
1,3-FCEET U Ukl EgRed o Hedgesh 9% I g
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T T . .
C,H,-C-3Y0-C-Cc,H, —> 2CH,-C-O0 —> oCH, + CO,

h .
C.H.+ CH,=CH, —> C,H,-CH,-CH,

C.H,-CH,~CH, + CH,=CH, —> C,H.- CH,~CH,~CH,~CH,
l .

C.H.+CH,~CH, ¥, CH,~CH,~CH,~CH, + CH,~CH, }, C,H,
iferefi=

15,11 TgHIed Sga® ki SR-9R A9 gR Ggfeid SR Ide §RI HSR SHET ST Wehdl @1 :
T dR-IR ST fEa W1 Gkl @1 uifaefd iR difermiftela enfk sHeR SewEwm @
qUgg SgAd Wt 9 ¥ I WA ol Sgad gl 98 °id § eed Hi ged H #eSR '
ST € de1 W Wl € iR qA: gfera oft Y fRan W wehdll Sehreige SR HeHa-wideeeRe
JgAF TAKh IR 2

1512 () WifcaRMa FdREe w1 Thas CH,=CH-Cl (JRMa FARES) T (i) WA HT THerh
CF,=CF, (3Fqsiiuforetid) 21 (i) epreiee & o4 ¥ 9o &M a1 Uskherh HCHO
(wiHeSERE) IR CH.OH (FHd) 2

15.14 T &1 3 W Wihfaeh W T @ 5 1,4-9asTEaide €1 36 dgos o fgenay sy
TEAl & C, SR C, % "eA feord w71 femey w1 faw sfufaeme gda siauenfes aw
BRI YN STRYUl o foIU sj@enedi i 9HY 8l ST <A1l 3Fd: Wihfdeh @R I pefed Hle
R e O 1 A M o

15.16 RGM-6 1 [WEd Thad $hE [NH(CH,).-CO] Bl TEA-6,6 Igaeh H1 TREd THeh
THE A Tholhl LHEMRIASRUAA 3R Ufefue omel @ ogfeud et 2l

[NH-(CH,),-NH-CO-(CH,),-CO]
15.17 THahl o AM 3R TEMT

SETh TeheTehl oh T THeHE W HTAT

i) A-S 1,3-TeTeA CH,=CH-CH=CH,
ESIELE| C,H,CH=CH,

(i) FA-N 1,3-TeTEA CH,=CH-CH=CH,
UERGIRIEEER CH,=CHCN

€1
(iii) A9 FARMIA CH,=C-CH=CH,
(iv) ST IUEIELGIEEIH OHCH,-CH,OH

Hhofers s coon— _>—coon

Fo st gt of S d8s
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(i) SoheEsiied e (HOOC(CH,),COOH) 3R
TMidE SRUE H,N(CH,) NH,

H,N N
\|// YNHZ
(ii) NYN s HCHO
NH,

15.19 BHM R & fou frefafed gdieo & -

n HOCH,CH,0H + nHOOC —@—COOH — { O—CHZCHZO—CO—©— co)

Tferef TeTEehict AW e THH
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= TS H = TS .
3T AT AR/ Zwitter ion 438
3aU-RNA Transfer - RNA 445 e s
SFefTa® FEelM  Intermolecular 357 IR AR Ambident nucleophiles 315
SICCE bonding T
ST Hyperacidity 466 THeNfvgesh AR Substitution nucleophilic
FAEH  STIHTSIh Non-ionic detergents 475 feT unimolecular 317
RO STIHTSIh Anionic detergents 475 TR Achiral 3920
ELE IR Reducing sugars 433 T=TEH Enzymes 441
SFATSHE Detergents 475 T~EH &1 3R &M@ Catalytic action of
FTTed T Invert sugar 433 enzymes 463
ST Ammonolysis 408 TIgH HeHh Enzyme inhibitors 464
314 geaifod SgaTh Semi - synthetic 450 THA Amines 405
polymers TEX Esters 346, 353
319 T difaei™ Low density polythene 452 TEIHIT Esterification 353
SR A Asymmetric carbon 320 T
] O CAEA N Non-narcotic analgesics 468 e Azo dyes 493
sall TTeEeES Anhydrides 392
STaReTiore® BEgeM  Intramolecular bonding 357 T Anomers 432
S T=rarRfes Antipyretic 468
STEHIeTEH A Isoleucine 437 A Amylose 434
smfeeifesd Oxidoreductase 441 N Amylopectin 435
aTfvaes ST Molecular asymmetry 319 EeE— Amino acids 436
S Arginine 7 e Arylamines 407,415
333 et gege Aryl halides 305
TSR TITIS T Electron withdrawing R Aromatic 356. 365
group 396 substitution
EECinui sl Een Electrophilic aromatic wieE Fe Aromatic ring 339
EIREIRE| substitution 356, 365
5 . T Alanine 437
m% — :rlzigon donating 396 fafas TewmEra Allylic alcohols 339
sﬁagﬁwﬁ EIREIRE] Electrophilic substitution uferfe %wgg Allylic halides 304
310 TAEIRe T8 Allosteric site 464
gere sfafwan Etard reaction 378 ICEaER| Alkynes 377
3o Ethers 338,340,342  Ufeshem Alkylation 416, 420
I=9 T difaedid High density polythene 452 IEIEESIE] Alkylbenzenes 391



ekl 2eEE Alkyl halides 303, 304 T
T Alkenes 309 TMeEE  AfqfRan Gatterman reaction
Qﬁﬂ'@ﬁ:{ Alkanamines 415 TeEHE-%@ Af9fwa Gatterman -
ek Alcohols 338 Koch reaction 378
Tohiglcll i TRl Acidity of alcohols 351 ﬁm QTFFIEE Gabriel phthalimide
HYATU thesi 410
et Aldehydes 372 synthests
AR A Globul tei 439
Teeia arfafean Aldol reaction 386 obwar proteins
. ANIEEAS B Gl 436
Teeid 9o Aldol condensation 386 . yeogen
TATShITTES] a0 Gl idic link: 434
Teeu=g Aldopentose 428 ycosidic inkage
TS Glyci 437
faeq Acylation 416 yeme
eIk Th 3T Gluconic acid 430
TEmfée 3T Aspartic acid 437 vieonic act
TeIhTH Glucose 428
TERSIA Asparagine 437 .
‘c‘j?ﬁ B Glutamine 437
T Aspirin 469
o ot Tt ST Glutamic acid 437
.’ ' frerieeiese Glyceraldehyde 430
ffermichze Oligosaccharides 428
sy BIE Receptors 464
i Drugs 462
8 =R Afqents Grignard reagent 324
oy Medicines 462
Ao TTeH Drug - enzyme N
m?q’rﬁq_q'[ interaction 464 ?lﬁﬂ'q WT CyChC structure 431
dAmy-@ed A Drug - target v o faorg faerfmm Water soluble vitamins 442
interaction 463 SHaTorATSH Bactericidal 470
RIS Medicated soapg y & Stramuy iR Bacteriostatic 470
g St gemge Geminal halides 306
e Chirality 319, 320 ﬁ'q'?:TU\T, Biomolecules 427
et s Organo-metallic
compounds 394 Stafrer Sgerh Biodegradable polymers 458
EACIETIRE] Carbocation 318, 323 <, S
GG ol Carboxylic acids 372 TR Tyrosine 437
SHIfIeTeHH  SAfafsman Carbylamine reaction 417 feF ThE Tollens’ test 384
EEIGIEET Carbohydrates 427 S Teflon 452
T Ketones 472 e (difauer) Terylene 454
S sAfafwan Cannizzaro reaction 387 T Trisaccharides 498
ies srfafean Kolbe’s reaction 358 oo Tryptophan 437
Hicd ag'd SIEER) Kolbe electrolysis 398 i Diazotisation 421
A Cumene 348 EHSIERE G C] Diazonium salt 420
FAIHA STI=IA Clemmensen reduction 384
. . g 3@3’)( ES) Di harid 428, 433
HY Teeld HohA Cross aldol 3 isaccharides
condensation 387 AEEIESIREEIES Deoxyribose 436
FH T Artificial sweetenin e #* Deoxyribonucleic acid 443
55D g Xy
agents 472 g DDT 331
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Thermosetting polymers 455
Thermoplastic polymers 452
Ziegler - Natta catalyst 454

Stereo centre 319
Threonine 437
Dextrorotatory 319, 321
Shaving soaps 474
Substitution nucleophilic
bimolecular 315
Cationic detergents 476
Laundry soaps 474
Optically inactive 314
Optical isomerism 319
Polarity 380
T

Nitration 419
Nylon 6, 6 453
Nylon 6 454
Nucleophilic

substitution 314, 325
Neoprene 457
Propellants 331
Novolac 454
Nucleotides 444
Nucleosides 444
Nucleic acids 443
i’}

Preservatives 473
Pyranose structure 432
Emulsifiers 473
Polyamides 453
Polyesters 454
Polyacrylonitrile 452
Polythene 451
Polysaccharides 428,434

Polyhydric compounds 339

Transparent soaps 474

IR A eI

TeRe 3TEY
TR Y
BIGEz ]

EINEER cCalc LBl
EINERRCEr B

ufa gemsfasw (i)

AT dgelch

JHEE |
Uhideh W
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Yifew faemas
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o 91 Rl
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PHBV 459
Analgesics 468
Antiseptics 471
Peptide bond 439
Peptide linkage 439
Antacids 466
Antidepressant drugs 467
Antifertility drugs 471
Antibiotics 469
Enantiomers 321
Antimicrobial (drugs) 470
Antihistamines 466
Elastomers 456
Tranquilizers 467
Toilet soaps 474
Natural rubber 456
Natural polymers 449
Animal starch 435
Protic solvents 317
Proteins 436
Denaturation of
protein 440
Structure of proteins 438
Proline 437
'Y
Fittig reaction 329
Finkelstein reaction 310
Phenols 338
Acidity of phenols 352
Fehling’s test 385
Phenylalanine 437
Furanose 432
Fructose 432
Friedel-Crafts
reaction 379
Freon refrigerant 331
)
Polymers 449
Polymerisation 449
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Barbiturates 468
Benzylic alcohols 339
Benzylic halides 304, 318
Baeyers’ reagent 377
Bakelite 455
Buna - N 458
Buna - S 451
q

Starch 428
Sweeteners 472

Markovnikov’s rule 337, 338

Scouring soaps
Maltose

Free radical

474
433
309

Free radical mechanism 453

Methionine

437

Melamine - formaldehyde

polymer
Monosaccharides

T, 7
Addition polymers

Adduct

Rubber
Chemotherapy
Ribose

Ribosomal - RNA
Reimer - Tiemann
reaction
Chemical messengers
Resins

Fibres

Fibrous proteins
Racemic mixture

Racemisation

Rosenmund reduction

Rochelle salt

455
428

450
346
456
452
443
445

359
465
460
453
438
322
322

377
377
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)
&I-3] Molecular targets 463
eI Lysine 429
RH &R Lewis bases 405
AR, TR Lactose 425,426
TR qE Lucas test 346
I Leucine 429

q
I gfaeerra Ring substitution 391
EreEicaul Vulcanisation 449
I oA, 99 3R Fatty acids 381
a1 H faer faerfim Fat soluble vitamins 433
EIHEGRUEIH ] Vinylic alcohol 332
Ao gage Vinylic halides 297
qreded 9d Van der waal forces 304
SME/AT gavu YUk Laevorotatory 311
IEETIEz Denaturation 352
fererfem Vitamins 433,434
fo=ma &1 wfaeime Inversion of
(Td9) configuration 308
faferarea deersom Williamson synthesis 353
foetram sifafsan Elimination reaction 315
fom=sRa (FmEfoT® ) Heterocyclic
Atfireh compounds 435
foega wagm yfdsiiam]  Broad spectrum

antibiotics 470
IEHEEISEE] Dehydrogenation 347
e safafeRan Wurtz reaction 317
geg-ffen atfafsran Wurtz-Fittig reaction 322
Jeri Valine 429
EeEA A aifgwt  Vasodilator
forehesn 458
Seh-fore R STo=A Wolff - Kishner

reduction 376

o
RICEEC IR CED Cleansing agents 475
G IRHh I Chain initiating step 451
@ R0 g Chain propagating step 451
JEA HHET U] Chain terminating step 451



q T Sucrose 433

Hehiol TWeeH Yiasiam]  Narrow spectrum A Serine 437
antibiotics 470  dqgad Cellulose 435
Heh AR/ ehTHt Disinfectants 471  F=mmR fufwe Sandmayer’s
Ha¥EE® RNA Messenger - RNA 445 reaction 310,421
HfHfa eramEe Vicinal diobromide 310 e Salvarsan 469
T/ foger dase Vicinal halides 306 Coagulation 440
TEAT geTeh Condensation polymers 453 3Tf\‘1:|'ﬁ;b‘€|1 Stephen reaction 77
‘ . et HeHh Competitive inhibitors 464
TRl "I Structure - basicity
relationship ala @ g SAfafeRa Swarts reaction 310
Heaifod R Synthetic rubber 457 ¥
) ) v HESIEINEE] Hydroboration 345
Heaifa/dfimese Synthetic detergents . )
; 475 BIEAM SHHES Hoffmann bromamide
‘ TR sifafre reaction 410
Heclfod sgas Synthetic polymers 450 fefadh Histidine 437
P Ffe Active site 464 frofm Histamines 467
' insberg’s reagent
TR Sulphonation 419 fogert sfete Hinsberg g 417
Hesgeh Copolymers 451 grfindide Hemiacetal 383
ERENEN Copolymerisation 457  3A-hicTE -Sifereht Hell - Volhard Zelinsky
oA Soaps 474 AR reaction 398
T Saponification 474 Bl AT Haworth structures 432
i) Cysteine 437 gL Haloarene 303, 347
Hifrd wioen Reie  Limited spectrum B srfafran Haloform reaction 385
antibiotics 470 BT Haloalkane 303
qehiohl-vreag=l 489
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