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7l K, A femis qm ko forie feamier €
e o foTe s St Tmed WHRE: K, HF 1SS pK, o W 9 2R o ¢

pK,=—Ilog K,

TESHAING 3T o pK, 1 UH -7.0 €, SHih JEUqIRUEes o7eet
(YEdH hTelifoRdfcieh 3T ), Siigeh 3TRA qefl UHifesh 377 oF pK o M
FHI: 0.23, 4.19 TS 4.76 B &

3T W1 pK A a1 7 B o7 31 81 Jad BN (T S9H Wi
T[A) | Ja ST HT pK HH | G HH FI1 2| HeAW YA 3TAl ok pK, A 1
T 5 % T T &1 g9l Tl oF pK, % TH 5 @ 15 % TeF qe S et
Tl o pK HH 15 T eifeew B €

SHTeifeRfcTeh STt @Sl 3Tl § gl Bid & g Uehlgial Td 3Teh WX
WiEl ¥ (TS % pK, T A ~16 € T WA T pK WF 10 Fal 1)
Yot Bid &1 ke | S 376l deh 1 e ARl w1 stee femen € S
Hrdifrfer ol Falfeh eweid 21 9! Teel § € W © foh Wi
TohIgicl i STUe T Tfereh o7l i €1 38t WehR o hIaiifoRafersh STt ohi
ThIATctl oh1 STU&T S= STRTdl <l WHET ST Tehdl €| hIaiTRafcish 3T o1 Hgrl
&R, hISeRICE ST, S HHH ST AEet gRT Tfie Wi shidl € T
TH HOTAY S T Solt sifais ] W fred g #) Wi %1 g
&Rk Uk hIAIFAES SAFH Bl &, Teeh! STl SeHTd 3rqe Bt & e s
FROTAY 37eq ool e TH] W TEerd B €1 SEfeTy hiieEe S
H SR 3o T qul et € Foa Freifeadeie 3Tee §) Seifaee STEE
SEUTENl & ferpasrof sierfis qramEt W fazenfa g 2, Safh wiAleEEs
3T H I8 FROTeT Teh SRS UTATY] qe ¥ fagaskof Te W] | &H
TR T ¥ fowentd B ® (THE 11, Fel X) | Hera®y hsieee
P, BIISRATEE 3P 1 qoil § STk Tl WIed Bial 81 37d: shiaiierters
A T h1 TUeT Afush TAT B )

T ferAfeTeh STl hl STTTAT UX Wiaeermfua st worre—wfaeedt gt
&R o T ki G Y Teohd &, o1: Hraifeafcish 3Tl i STRAdl i
off geifad T €1 3ol ST FE dTel G998 IR SIAT ST T g
SO 1 fereenfia shich Wt &TReh h! e UM hid & SIR shisiiierdfereh
3T T ATl 9@l <4 §| Eeh faudia o Sl TE WY &Rk ol
ST Y& hieh STeerdl o2l 3 &
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freAferfaa Tgel o1 gue st a5 % % | 2
Ph<I<Br<CI<F<CN<NO,<CF,

31q: frefafaad o1l i 3! Hed! g8 STRardl oh STUR W Hafeerd fhan
T E (pK, WM %A R STERA) —

CF,COOH > CCIL,COOH > CHCI],COOH > NO,CH,COOH > N-C-CH,COCH >

<

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

ShHRI: <
C,H.COOH > C_H_CH,COOH > CH,COOH > CH,CH,COOH
ShHRI: <

FEfFTd T8 N HiHa AUal M T8 o WY WY 39 9 9
Fraiferafcrsh 3Tl 1 STRAdl oS¢ Sl €, S <= ST TMT ST J91d o HROT

arufera e o fauda 2
7 o
// +
H,C @c/ «—s HZC—'€\H=- c/
OH \on

T FHEHd T8 ¥ AT sp? HRd hied ol Iod foe[asmonetehdl o
RO B B| WUH{EH Hieifrfsh 3Tt 1 el aeid T Selad JTaae
F I G ki IURART TAdl Bl @l © Wl SoldeA Il UUE i
Sufterfa eTetdl &l el 2

COOH COOH COOH
OCH, NO,
4-RiFHEES T ERsiEE Gl 4-TETeEE o
(pK, = 4.46) (pK, = 4.19) (PK, = 3.41)
12.9.2 C-OH 3T&d 1. TTRRESES & fatem
foaem et Fraiferaferd Tl @et o7l S8 H,SO, Sl P,0_ % |1 T i W
aﬁw T TTRESEE s d &
O (@) 00
4 N\ A 7 N\
H,C—C + C—CH,———>CH,-C C-CH,
\ / or P,O,,A
OH HO 0)
ERRIEEC] TR TTRRESES
2, TR

TESISH FANES 19 SIF WS 377l ST 1 SUTefd § TR oF[ 2|

-
RCOOH + ROH ———— RCOOR' + H,0
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TPTAIIrRIME FFal % SRS A0t ! Rpenfafer

FHifrfcTeh 3TFAl ol Ueehlgicll oh |1 TRV Teh YR ohi ATTHeRN Ut gfaeerds stfyfsman
B el i SAfSH 1 WA Sl 98 ol Ueshigial o A9 Fmrst o forg afea &
21 B TV T H Tk WS o1 TR BTSSRI g 1 ~OH, §9E § ufafdd #T <l
2 S U fush Tes1 SafvTe gE §H o RO, STEH St 319 o w9 H faeifud 8 S 21 stda:
=g R it deifid T Wi 1 @R T T 2 o 2

(0] OH? . OH
/ H . (; R-OH . -
R— C\/ < R— C\{/ﬂﬁ R— (I: _l?_ R'
OH OH ‘OH H
EAEiC e ol Toee A

o) . /OH Q>0H
e C// -H . R—C/ ~HOH . AV al
OR R Gon
T el TR <

3. PCL, PCl, U& SOCL, o |re 3rfuferan

FHTalRAfeTR STl hT BISgIToRIc] TR, Ueehlalcll o STegioae THg i
T TER T ¢ IR HIEHRE Y=TFANEE (PCL,), FIERRY TRFAREsS
(PCl,) ¥ U@ FANEE (SOCL) o | Afufha g FAri=
A W Hfentd & S 1 e FNEs 1 adiad 9 Sl €, it
39 fafsan o 3 o1 SR T B §, S stffsmn fasor 9 e e
ST &1 3afely, 9T Sedrg <kl qREneH g gl S )

RCOOH + PCl;, —— RCOCI + PCl, + HCI

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

4, IEIfET ok @y arffeRar
SHaiforafets Tl ST o |l sAfufswan g SHifad Teu o9 d & St
ek == 99 W T4 FE W THEE 99 31 ST

p_— A
CH,COOH + NH, === CH,COONH, ——> CH,CONH,
st e 2 TfgdaEe

—+
COOH COONH, CONH,

A
O + NH, =—— — O
-H,0
ERILIES

SR SeTe

TUfeeeze, HIeM TF waiias 37397
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COOH COONH » CONH
—NHSlW
GIEG]
O
I
SN
o
c/
I
o)
JefmrEe
12.9.3 hISTSFATcTR 1. TUTEA
g Faifafes 3T cifrm tgfafy gEgRe Stuan SRdad g) mufis
(-COOH) Uehieiall | oTafod & W ¥ TRERA, TR, TRd, Tl T S
Haish YhEIcTS HEl hl TEdYEsh TIfad &l Han difead aRERgRS
E‘ﬁ‘ﬁ*_m@ iR e ol Tafed T8
(i) LiAlH, /2R  31eran B,H,
R-COOH R-CH,OH
(ii) H,0"
2. TaemmEitere™

el STl o Qg™ Tavl i Feeed (NaOH A9 CaO, 3:1 %
A W) o WY TWH HE W HET SESAEEe Fhel Sl € Td
msﬁmﬁh I Bid Bl ue sl faekatfee (Decarboxylation )
el 2l

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

FHTaiferaferss STl o &TR ¢1q v ok Sl T 1 Se[eTTsed gri
forpaifera &t ST € qen T9 erEgrhrad ffHq i & fores el wemmope
FT T, 3T o Ufoohd TE H IUMEYd e THST i §E& 9§ A
Bt 21 B3 afﬂﬁa—maﬁaﬁﬁém—awm(xome Electrolysis)aﬁﬁ%
(Theh 13, hell X1)|

12.9.4 TISGIeRTsA 1. gl
O o Y Haifofers 7 S o-gTEgs foem™ 2 €, el HIehR &
T 3CY WA I IufRAfd H FANE Aefen siHH o Wi eIfvfsan gw
Raframt oA 3T 34 1 3@ ATl ki TARIGTE Aferent

SIIETI ( Hell-Volhard-Zelinsky Reaction )W %\:I
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(i) X,/ BIERR"

R-CH,-COOH > R-CH-COOH
(i) H,0 |
X
X =Cl, Br
0, — ReTRETES o
2. 9 ufaremus

5 Freifeaa T e ffehas td der-fdelt ¥ #1 wifd =aer
FH B wWHfes wreiforafaes 7w ﬁ%ﬁ—m ( Friedel Crafts )
atfrferan Wi &l w@1 (S wEifrme g8 Hieras a9 ©
IO Tfafeom FarEe (TR o) HEiead 9g 9 ofafd g

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

agART g2a

12.8 = wefela el & Y g o wiF 91 e Stfueh Yeet 22

(i) CH,CO,H #¥dl CH,FCO_H
(i) CH,FCO,H €l CH,CICO,H

(iii) CH,FCH,CH,CO,H ¥l CH,CHFCH,COH

(v) F.C Q— COOH @/l H,C OCOQH

12.10 BElerRIRdE Hots e R, 96, T, Trel T sowielen sam o 3w ¥ o 2|

ot o TS T faaiae o €9 § e @re e | ek o ®9 § 39An fohan
ST | SeRATSIg3NgeR 3Tt 1 SUAN AEAM-6, 6 o T H Bral €1 siilgeh

STRBT ST S TEU H ST GOY 5§ el 2| Wiead e & S @
TReeror § Bl 81 Seed aE STl h1 SUAN WieH Te SATHSI] oh SeaeA |
fopann e 21

tfeeeEs, M Td SEiadas 7 399
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ATALT
UfeeeTEs, WIS Td waiferdfeeh 1%, hielh Mkl o Fo Heequl a1 & 5 Hreitie e Sufeeq
F1 4 rtues et o1 B €1 31: 3 BESiehEHl b qerid 3ffvaeh SerdHl atel Seri St s geid Afiehi
1 o | 31k a9 W Saerd €1 ok IR 9ee s | ercfush faom B #, it 3 9o & |y
TIESISH S a1 Hehd ©| STl HEET STcATeeh @iall Stel fokril hiale @ell o1 SUrefd o Rl Sl o
affereia i & fohg T whTeifen faemenl o faoia g €1 Ufeesrsel i wufis tehiEidl & faergetm
71 Tt Aferdtenon steren Ufiet Beigel o T sroeree Ry forfea fepan ST wenan 81 WiHfes tediere
off afferdiehor gRI 71 YohR @ =TT S Gehd 2|
1. UHifew TTeEeRe & Suftelfd § Aidd S=iHl o HIfHeNES A2@ Cro, 5N SledThiol 9
2. Troie tgfafm FaEe 91 FuE FANEe &l Sufetfd ¥ TiAl o SeTHHeHEe T4 SR o7

BRI W]
3. O FNIEE o SeleTIEe gl

IS 1 Tgdiaes Ueehiaiall o STeRiehtor 3 Ueehteal o SterarsH (Hydration) § ferfea feren St
21 HISH 1 U FANEE 1 STEUfeohel SheHan o @1 ATHHA gRI S A ST Hehdll S WHeH HieH
! forfer 0 &1 U orest ot Qe eregienmeHl i U FeiNEe! 9o Tesgee! 511 WISe shioed
el 21 Ufeeene Td ®ieH <l € Tesh Al o AisieA grT forfed fohy o wehd €1 Ufeeeee @ ®iem
HCN, NaHSO, TehieTell (31 STesfiet), STHifian o= oft M= stfuertent 9 e Ifeehifima
(Nucleophiles ) & @191 HTdTTel THE TR AAH FRTsT 2afafsrard 39 71 tfeeerse td w1l o sufted
O-BTESISH 3T Bid €1 o1d: % W %W Teh O—eZES Jokl Ufeeess Td hieH &l shi Surefa o
oSl | gR HAY; O-eReitfeesie (Teeie) To - (F#e) s n &1
tfeeere o o-grEgioT &l B ® Wik 4R i Suftefa § St srfufear < ¥ LIAIH, NaBH,
T SR TEGS U Ufesess U i 3Tafed eieh Ueshigiel s1d ¢ | Ufeegse] Uel 1Ml i e
TE FATH a1 et Tehge 3TTerae gRI Al Tqe o e1o=fd &1 STl 21 i arfientien
T Wi faeram o TaM g3 s sifists tfeeersel & ST § weifodfersd sl | stfaiihd
3 T 5 Sl stfufenansti o1 Sua Ufeeesel ud wienl § faeie s o fohan s €1 et
vl o1 Toer wifier Uoehieiall, Ufeeersel Ud UoshiAl o SieRiiTul, TTg2sell oh Sererase 3R M=m
Afeptieh H1 i SRS gRI fohan Sma1 21 UUHfew shieidiors ot i« uwd S@en o
Ufeehetasi o Siferiehtor § fefer feman ST Hehal €1 waify shisiiforforsh 31 @ist 3Tl w1 gl | sgd
gaet el €, T Uoehieicl Ud Siferehal Sifaemel wiFicll o il Sifereh il Bid €1 shisiiferorn e
F LIAIH, 91 309 de oR faoad § erand gu werfas Uewielel o omafaq fwar <1 gehar 2
Faifoferh STl B Al HIEHRE %I SURfd ® Cl, 91 Br, o WY o-2dlSHE Bl © (EAwene
Sferaant arfaferar )| 9dhe, tehe, diiAE, sfeeess, Witdes o, UEifes o, S=iigeh o 3Mfg

e el AT S § Heeyol B
BIFTRA
12.1 frefafed ugf (w=sl) @ 39 1 GHd ©7 YSF H TH IR0 AU
(i) wrARRERE (v) =sHdRe (viii) sH=
(ii) udea (vi) efoem (ix) 2, 4 - DNP @@=
(iii) RS (vii) =rea (x) Torw-emes
(iv) teeE
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12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

frefafaa diftel & smaded (1upAc) Tmusfa § 7m fafew -

(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

(ili) CH,CH=CHCHO (vii) OHCC4H,CHO-p

(iv) CH,COCH,COCH,

frrefafaa Aifirsl =1 @@= SR

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

(i) p-TEIAHIUSTREN (vi) 3-SHI-4-WfHal U=HTssh o7t

(iii) p-HfocEeeeee (Vii) p,p’-STERTEG A A

(iv) 4-Bfore=-3-39-2-311 (viii) TFI-2-F7-4-3TEEH

frfafad tfeeesel T FIeH o g (IUPAC) AW faf@y @ik ST Hwd € Heh Qremor 9| o
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
Frefafed == &1 9= TRT—
(i) ISICSTIES Wl 2 4-STEARL G TTRESSM (iv) AEFAHSAN 1 TSI
(i) TTEFAYYA ST (v) BHIA-3-3TH 1 TS hicd
(iii) UHfoesEeeEAEew (vi) wafeeeme &1 afoe stdea
TR FIThEceses &I fAfafad it o Qe Afaferar 9 997 el ScTe) sl T8=-u—
(i) PhMgBr Ud T9¥=rq H 0 (iv) THATS 1 MfeeR qen s
(ii) e iferts (v) 5% smerm @ 7 sEgeeieg o

(iii) THIFEEE TS oA 3TA
frfafed & 9 =9 9 9fw § toeia So91 2, fFad S stfafwan enft o) fed swis
H 9 %12 foran 781 2rii? toeial GoFa aen st sifafswan § gwifad sae) 1 e fafe

(i) "I (iv) S (vii) Wi feesEs

(i) 2- AT (v) WEFAREEAN (viii) A-1-37d

(iil) s=ifeeerEe (vi) 1-Tergraa (ix) 2,2-CEHREsa
et & Ffateg difest & sa gRafda w2

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

T T SR % Teei HEE § 9 aTel 9R SeIfad Seel 3 A U We 9 fafan) v
¥ 9arey fF ®F @ Ufeseres A9Hwl 3 SF 9 saeAw gm?

T T AR ST ST C,H, 0§ 2 4 DNP Scd=1 911 €, 2fer Sifehtieh i STarad sheat
& A1 IR stfufhan 3a1 {1 Yol SAiehtol W g |, 2-SieEshmaiiemicrn 31l sl 21 AifiTh
I qE=I

T e ATk ‘&' (foasw G, C,H,0,) I q] Tewih 3T & Wl STcAsTIHfed Hid oh
I Teh HIAfRAfcIsh 3T ‘@' TS Ueh Ueehigidd ‘71 UTed g2l ‘7' 1 hifHeh 3TreT o | ST Tehd
HH R @ SO Bl 21 el W osge-1-$9 a1 @1 sifufwanett § wged g el |t
THrEE TR @ fafen)

Ufeesze, hidH Td S a7 1401
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12.12 Trefated difres & 379 Fafed (sl § 5y 70) qoreml o 9gd wH | sFafed sifeu—
(i) UHifoeese, WEen, Sr-galve-sieamhen, HRrigdTe-sfieemhier (HCN o Wi stfufsmareicrr)
(ii) CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH, (CH,),CHCOOH, CH,CH,CH,COOH
(3TRA o HH H)

(iii) S=AIgH 3TFA; 4-TESIe~AIgeh STFA; 3,4-SEATSSIeiIgeh 3TF; 4-HAfRdl =il o7

(3TAT b1 WA % HH H)

12.13 frfafed ifies gel o fa9g s o fau ate weEte wieon s diae-
(i) WYY TS oA
(i) THEAREA T S =
(iii) WHA Td S=igsh T
(iv) S=igh T To TFe~Ie

12.14 =i 9 frefafaa Sifies &1 foem omg frg ger 30172 o9 o618 ot sterrefer stfimtes ue 18

(v) U=d-2-31 Tg U=q-3-311
(vi) SifcesEs Td THe® A
(vil) TSI @

ft FwEfTer stfierdes, 9y Tk 9 31fie wed 1 81, %1 ITA FH Ghd o

(i) Hfoe I=e (i) m-TEIe~igsh T
(iii) p-TESE=AgH A (iv) SiTeudifes sma
(v) p-Edd~Ie
12.15 o9 fAfafaa swaen w1 afusmad 1 =)ol | 59 gR ¥ §9= Ha0?
(i) WO o HidE (vi) ST 9 1-WierueETe

(i) a=igHh 7 § I=ifeesne
(i) VI ¥ 3-TTEglaRiET
(iv) =99 m—‘lﬁaﬁ@ﬁ'ﬁﬁ?
(v) d=ifceens 9 d=ard e
12.16 fr=fafed v (371) &1 qv HA—
(1) uHifefa™
(ii) iRl erfufeman

12.17 freAfafad e deeimn 4 g2 gu YRivsh e, sifehtish 1ol Seamel shi ferashy quf shifsre—

(1)

(iii)

(v)

(vii)

(ix)

402, WA fage

CH,CH,
©/ KMnO,
—_—
KOH, dm[™

H,NCONHNH,
C,H,CHO ——40M8 >

O\I\:j\ [AgINH,),] "
5
CHO

CGHiCHO 7 NeOH

CH,CH,CHO A

oo
(i) O, > o o
(i) Zn-H,0
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(vil) S=ifeegze 9 3-WiTadr-1-3ifa

(viil) S=ifcegEe W OBt eTaH (e 3T

(ix) d=1Igh 3T ° m- "Eeef~al Uoshiaral

(iii) 19 Teeid oA
(iv) foemmeifeae

COOH
(if) [:::I: socl,
cooH =™
0
1
o
o O—J U
CHO nacn / Hel
(vi) ;
COOH

(i) NaBH,
(viii) CH,COCH,COOC,H;
(i) H'

(x) <:>=CH2 _— <:>—CHO



12.18 fr=fafed o wwfaq &ror fse—
(i) UEFREAA sl dfer § HEMieEied o B W 2, 2, 6-ZEHfeEEsR AT T
T&l Ll
(i) THiwEiEs ¥ I -NH, T8 B &, WJ had Th -NH, 998 & IHieEsy o= §
W B R
(iii) TeIfFEfcTd 3T Ud Ucehleld |, 3T S @i suRefd § TR & fov=m & 999 wid
el TR o9 E Tfda g @ susl freee e s wnfey
12.19 TH HEs A § 69.77% e 11.63% BESSH a1 99 s 21 dAfiew &1 anfvaes
THUH 86 §1 UE Ao AfGhHE i Srufed Rl il Wy WETH TESSHUCHEE o @I
Iqnrel AR a1 © qUl SAESIEM W a1 B Weel SHeRiiRul W ULHiseh Aol Wuige
I A B AR W G wlE fetEy)
12.20 U WHEEES AEA H1 FIAR] WEAT GETRCRE HAEE H qed § s § W
HTEiR(cTeh 3Tl WhiHiel i STUel Woel 37 €| o2

PO AGATAET T2ai 26 TR

OCH,O OH (0]
I Il
12.1 (i) H,C—CH—C—H (ii) H,c—CH—CH,—C—H
i
(iii) CHO (iv) cH,—C—CH,—CH,—CHO
OH
o)
?HS ﬁ ?Hg Il
i) F C—CH
V) eH,CH,CH—C—CH—CH,CH, (vi) :
o)
Q Il
on? CH,—C—CH,
12.2 (i) e (ii)
CHO
0
Il
(iii) PN (iv)
H,C CH,
NO,

12.3 CH,-CH,-CH,<CH,-O-CH,<CH,-CHO<CH,CH,0H
12.4 (i) AR < WA < WoHA < T
(i) THREwEA < p—ZV(_'j_@ vSglgs < = TegIke < p-A séj EES I Tactd ES)

ON
N—OH NNH NO,
12.5 (i) Oé (ii) O O
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H,C

; C=N—CH,CH,
(iii) R—CH=CH—CH=N—NH—C—NH, (iv)
12.6 (i) 3-WhaUEREE® 3T (ii) 3-AfueeE-2-3Es o/
(iii) 2-HRIeHaEFAY=Ah T R eTh T (iv) 24 6-TEATEIeAgS T
CH,CH, COOK COOK
12.7 () KMnO,~-KOH HJ @
. —_—
COCH, COOK COOH
(i) _KMnO,KOH Hs @
COOH
MgBr
(iii) Mg _0=C=0 “OMgBr _HOH
ether
COOK
CH=CH,
(iv) KMnO,-KOH + HCOOK
+
leo
COOH
12.8 (i) CH,FCOOH (ii) CH,FCOOH

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