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TESHAING 3T o pK, 1 UH -7.0 €, SHih UG oTeet
(YIEATH FHAoRIfcTeh STF), S=iigeh ST qfl UHifedh 378 o pK, o HH
FHAN: 0.23, 4.19 T 4.76 B €

3R o1 pK, A TSIa1 4 B 37 a1 € Yeiel B (T 39 9IeH
[A) | oA Al 1 pK, A | W HH BT ¢ HEAH oA STl o pK, T 1
T 5 % T T &1 g9 Tl o pK, % TH 5 T 15 % TeF qe e e
el o pK HH 15 T eifee B €

SHTalleRaTeTsh 3T WS Sl § gl Bl € W Uehisial T e Tl
W ¥ (THIA & pK, 1 T ~16 € q°1 WA H1 pK TF 10 B g1)
W B &1 e | MY 376 A% TS hrelfeh ARl 1 e foman @ S
el ol Talfueh el 21 TRl Yl W € W € T Wit
Uoehlalal H1 o7& I oAbk oTeelid B &1 S5 YR 9 HTaiferdfctsh el &
ThIFTeH okl STURT S=e STRCTdl bl THEA ST Hehell &1 iAol 310t sh1 T
&I, ShTafeRIele ST, ] FHM TS GCamel gy wenfae e ohidl € e
T FOTET tferen foe ol sfiedisT W] W feor g &1 Wiklel s qgre
&R Ueh ThIAFIES ST Bl &, TSeeh! STl SaTT STe Bidt 8 qen s
FUTERT 37ed Toea ol e Tar] W feod g 81 $ufae. ®iieuEe o
¥ SR 3a1 Heequl el ® fSr reifeeie e H) oot 31EE
RO < TerRsroll atferior Tt W foenta el €, St HhinieEs
3T H I8 FHOTeY Teh SiTeRdIS 9RHTY] qefl ¥ fagaskoll e W] 0 H
Tt & o forenfd el € (Th 11, HE X11) | Hera®y Heiree
M, BIHIFATEES 3P 1 gl | e1fereh Tefed Wi Bidl 21 37d: heiferafeish
T WAl T ST0aT Ak A B

T feRAfeTeh 3Tl Al STTETAT X Wiaeermfua st worre —wfaeemdt et
&I o TNl ol WHIerd ohY Wehd €, 37d: ShIserRIcioh TRl ohi STeeTel ohl
oft gonferd shedt €1 SoteR STTAH T oTel I W ST ST g g
SEUTERT <! TorEeni-ia shich T &Tieh ohl T WEM ohid 8 3R shiaiierdtersh
3T hi STAd 9@l A B THoh faudia Soldgid <l THE WITH &R i
SN WS ek STRerdl el S &
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forfafad Tl o g9 el SgH % wH § g
Ph<I<Br<CI<F<CN<NO,<CF,

31q: Frefafaad Tl i 3Tkt Hed! g8 STRerdl oh STUR W Hafeerd fhan
TN (pK, WF % R EIRA) —

CF,COOH > CCL,COOH > CHC],COOH > NO,CH,COOH > N-C-CH,COCH >

<

FCH,COOH > CICH,COOH > BrCH,COOH > HCOOH > CICH,CH,COOH >

HAA: <
C,H.COOH > C,H.CH,COOH > CH,COOH > CH,CH,COOH
HAM: <

FEfFTA T8 W HiHa AUal dREHa T8 o WY 9ged 3F 9 9
SHTa(eRATeTsh 3Tl sh1 STReAdl &g Sl €, S ==l ST 7T SIS T o HROT

aruferd s o ool 2
% g
//
H,C =C/—H\‘—C/ > HZE—'é-\H= C/
OH OH

THT HTE T8 ¥ FARTd sp? Hhid e i I=o [agaszoncHshdl oh
HROT B 7| WUHTEH eI 3T 1 el aoid TR Selad JTaa
HT G T 1 U oreTdl i TRl @ S Solded <l 99E
Sufterfa ewerd &l el 2

COOH COOH COOH

20 g

4-RfFdaEs o aiiEe e 4-TEe=AIg e 3T

(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

Ufeesze, HhidH Td SR o 377 1397
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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)

tfeesze, hidH Td S 37 1401
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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
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