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) + OH* . OH
// H C/AOH [
R— c\ ———> PR— c\ P — R— (I: lc|) R
OH OH ‘OH H,
2 76 w1 el
l ub”"ulb/
OH :OH
/A N i _Hou o (]
R—C = r—C == RC—OR
O-R O-R Gou
e Py H
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(Reactions with PCls, PClg<ui gl S SOCI;, 3! PCl3<PClg
and SOCl5)

£ S0Cl, 13/ PCl5 PCls 3l AN J‘Jf _;J J'f!//g K i LYK
Qb $ G54 (80C) KE G c bl Lol QL 2L b LSS AL
La].:‘TJbJ"Ln L ubfrfgféfd/c«[}"’l.muz&fa[}"’l. u;uf/)f}:'/‘a
oS
RCOOH + PCl, — RCOCl + PCl, + HCI
3RCOOH + PCl, —> 3RCOCl + H,PO,
RCOOH + SOCl, —> RCOCl + SO, + HCl

(Reaction with ammonia) sl glw 5 Wl .4
Lelarpelrioné in g Lt Grm LSS A L prtia I3LK
_UZLl'/.(AmMes],& l,:’,l/? a_ta
— 4+ A
CH,COOH + NH, &=2 CH,COONH, ——> CH,CONH,
et ’ 2l
—+
COOH COONH, CONH,

A
-H,0

Ll E Sz

COOH COONH
e,,,/'j 3 'Qrim

pV s
l/g)?//
(@)
Il
C

CONH,

COOH COONH
A
O, om—= O, 5 X
: é CONH,

-?ld

AN
NH
c/
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(Reduction) Js

S S PR L (o ks SR A QL aux, #5k fj‘)ﬂ’ LK
e S e QTS U 8B o e (g 2 A
SIS SR s

(i) LiAlH,/ether or B,H,
R-COOH > R-CH,OH
(i) H,0"
(Decarboxylation) réeheS 8IS <3
/U)&;‘{Jb}’é U2 U bl ui/Kufb/E, L/O/b[fbltfﬂj!fu’/g%! S K
$3JV, < tb g(/iivé (2Tt =?d 31 16 Ca0 s/ NaOH) (/’Ul;"r
- t‘U-zf' A 96

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

Mz(df,}j/ki JA{?E J/. Ju)}ﬂé;"%l_ﬁ&u, UW'LM' vg"’f/(
A S Uszl b s S JO I P St i il g
JL{:IS JK!) < L"U»p‘/ (Kolbe electrolysis) J"J);gl'iﬁ’/dbjzf-ta Jn ij)

-(x1

(Halogenation) ;i sho

szl ;/fui' u@rdﬂwddjﬁgfwﬁu Z,/M M/de’}? X -a
S - Sl il T kemanl g Sl vt ey g0 LS S e
- t’M J’ & Hell-Volhard-Zelinsky reaction

i 5
R-CH,-COOH —2 X%/ #80, > R-CH-COOH
(i) H,0 |
X
X =Cl, Br

el Y Sk -
(Ring substitution reaction) JsW Ju % )
S3 .;;/J/i,/Kui’ S U e e b e s ) L LYK ns )
LSS SIS Ee e WK b L oS B
= w/g(ﬂlu'!;’..) 1’1;%{5,;&1 L.{«;/;lc‘- ..fé}.i."-(l $3 b:)/ﬂjgfx'./)
(e S e
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-COOH 12.9.3
— h;d’/

e bl =l
(Reactions

Involving
—-COOH Group)

c}bgufq 12.9.4

J»% >
= b
(Substitution
Reactions in the

Hydrocarbon
Part)



COOH COOH COOH COOH

Conc. HNO, + Br,/FeBr,
Conc. H,SO, NO, Br
I L Fi-m I\ S e-m

S g gt g o0

Bt N F I I i8S S 5 12.6
(i) CH,CO,H or CH,FCO_H (i) CH,FCO,H or CH,CICO,H
(iii) CH,FCH,CH,CO,H or CH,CHFCH,CO,H

i) F,C O COOH or H,C @— COOH

JE 16221 e b R U2 S Ut B og ks JEIKAAEL L2 LYK 1010
(Hexanediote 421 8 ¥ b0 Uy 4L St eme (i g b L JF Jeig

P YUt Lt g 1L J e b U b6 L eI acid) (1 s of Carboxylic
oo 1K Uil EE e be U 8 SV Bl ez fivee leids)

—e b2t

Ao

ot e Ul ~:J&J:rff:/-uzL/Jﬁ’éc«&?&&'tf;b?a)/iﬁf/gﬂium}(/ﬂu%i’k{,ﬂ'
AL gt e eniab Bl A B\ Lty QU2 JG sl Ui
KU IEL U ULk SO QA T P AL Bl Ut s St
LRSI Ay S a St J# St pe Fe (sl £ xS
Lt g st Lo L LSS s e Flt 2 5 L Pt
KU Gz S S bt ) e J AL LSSl Leros Ut B d XL E L
J " 1/,”{ J/?)J../ (iii) »+/ (Formylation) u’%bi (Arenes) J}yl L J}g)zfv/@ 2ol ST g
WH e bl e AL TSI 2 L S s L Sat TS w0
VS P e K ST iy e L S SOL S B 50 S
(Alkenes) u)‘qfuju u;:(/)lfv/lf:,ﬂi“a u’-%gl.ul//d,é/ K U5 Kufg v@,“/vjvé uﬂ’bfg /!
<(J}' é’f },) J",JJ/; «NaHSO3 <HCN U;’f/" f&/lff,ﬂl“a CCLa &-(/?,11/5 Z (Ozonolysis) (j““.l: el d/

n
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IV Y, "%}(l{'aﬂobj Cav@x,gx.g _;3/;‘);&{21/& J/b};gx. Y ¥ bl}(/ﬁ/ﬂ uﬁ"ﬁ“‘gw
2P SRt G S0 P S ackl F s e B2 P ¥ e sl
S ot ot (D g U0 (Ut £ S L S o A S E L Pt
- (L{l (Cannizzaro Reaction) l}’u’/u" d/}’r‘ Ju‘”u// Y Ju,u Lo u’{dy(u"
Kt S M-t Ebose S 7t S 25 L Py $F3L AU L LATH, NaBH, (351 X L 2
;’/54:[\7Volf kishner reduction]J ;/:/ J”L(Clemmensen reduction) J. ; : :'“_;)/ J)’/K
L .,C%;t (Tollen's Reagent) J/JJL‘ﬁJHjM(J & i’L/,Jl_g Close J:;uf ?)/M,&/Lw’f
&SPl s N S = b5 S F wuﬂyfwm e QT
18 P s LS (Au(enesw“g L 5 e IS Ay dd 7K e b YL L
oSG S sl L st S b JOL X (}u,wmvémw/ FPsL
g indignld bl Jbéa)l//"wu;)lfyu/ﬁ/l K e bl b 25l F 850
Sl 72 Ut 2t PO s L §15 Ut UH A otk sl s LiATH, St L3 K
J‘ﬁ/“ (Hell-Volhard Zelinsky reaction) /! LJ(V'Jf Ku”x‘w)"' o AL Bry 4/ Cly U L}/ 925"
UV Al G0 st dd) St S 6 X 3 s S

2 BEJESSOUE A L el e b lboi e 1201

Ul ES i) K ) GEFE )
(Oxime) (/ 2T W) I W D @)
F2.4-DNP  (ix) (Imine) ! (viii) (Ketal) Jff (vii)

(Schiffs Base) JL-1<2* (x)

-“&UJLJIUPAC(L'LQV//Q;';M» 12.2
CH3CH5COCH(CoH5)CHoCHoClL (i) CH3CH(CH3)CH,CHoCHO (i)
CH5COCH,COCH; (i) CH;CH=CHCHO (i)
(CH3)3CCH,COOH  (vi)  CH3CH(CH3)CH,C(CH3)sCOCH;  (v)
OHCCgH,CHO-p  (vii)

el J.}VUKQU//(J:J:JM 12.3
(3-Methylbutanal) Fr S 52-3 (1)
(p-Nitropropiophenone) ¢J (4 ..L.:/? ) /"‘/L' -p (id)
(p-Methylbenzaldehyde) % Ly, 3 d/:’ J /Lw’f— p (iii)
(4-Methylpent-3-en-2-one) ¢J3/ —2-¢[I-3-&2% J/Lw’.f'—4 (iv)
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(4-Chloropentan-2-one) ¢/s/-2- d.i“'f"u}g 4 \Y]

(3-Bromo-4-phenylpentanoic acid)Mh.f ¢ %J/l'é—4—}")/.—3 (vi)
(p.p-Dihydroxybenzophenone) Ur.‘.’}/.'.‘ U/Lffg Jf 3 p.p (vii)

(Hex-2-en-4-ynoic acid) 4l 4-ynoic-¢/I-2-U™ ' (viii)

- ggfrtrun uc'uty,_ 4% TUPACL Xl Hsl 5L L 5 oiee
CH3CH,CHBrCH,CH(CH3)CHO (ii) CH3CO(CHy)4CHg (@)
Ph-CH=CH-CHO (iv) CH3(CH,)5CHO (iif)

CHO
PhCOPh (vi) Q/ v)

b u.}VJu}w | 300 4P

(The 2,4-dinitrophenylhydrazone of c)u’bf&/% Jk‘é}j‘/l: S5-4 26X 5 Jo= (i)
benzaldehyde)

(Cyclopropanone oxime) (4 ’?/ Tu ;’“;/ r‘ﬁ/ (id)
(Acetaldehydedlmethylacetal}J'/“lJ lw""d"’ % JZ‘/’” (iii)

(The semicarbazone of cyclobutanone) /sl KU‘: Ku;’ Uy }gt/ (iv)

(The ethylene ketal of hexan-3-one) Lﬁ! J,‘L /la:"" ¥ Hexan-3-one \Y]

(The methyl hemiacetal of formaldehyde) J'%" T4 J/lw’.'f ¥ i’yd A (vi)

(U e 2l e ol T tr JUAL S o 6 55 Ku’(%/,»

H30" %5/ PhMgBr @)

(Tollen's reagent) 2% JJ 4 (ii)

IEs A AL )

At ey (@)

SALE A A W

(j)’/c S c)//)l Kg/v'l; (Cannizzaro)ul/uﬁﬁl KQ/(JW“ ﬂJJﬁJ‘ u:’/:' e J’}':/M
&Uu’wf =2l E 2L S gl SFS b SIS

(2-Methylpentanal) J’W J’ B¥-2 (ii) (Methanal]ﬂ (i)
(Benzophenone) c)}'.‘.’ﬁyf} (iv) (Benzaldehyde),b lg(,} J/:‘ (idd)

(1-Phenylpropanone) ¢/ r;:)/? J /l‘é— 1 (vi) (Cyclohexanone) r..""'c’ }K..’/ % \Y]
(Phenylacetaldehyde) ¥ 15 9 S0 @i

(Butan-1-o]) J}l -1 -uﬁb}:} (viii)

(2,2-Dimethylbutanal) Fr S di-2.2 (i)
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& S LA S S 5 2uird (Ethanal) N [

7z B b
(Butane-1,3-diol) Js/ 315 -3¢ 1-¢fss @)
(But-2-enal) ff1-2-& x (i)

(But-2-enoic acid)Ml..fj:l-Z-&}j (iii)

LS u:,hb»vgﬁ-gflm&;m(t&owu e & Pl oy
Yo S olie gy bl S 4

(Tollens reagent)., g/v% e bl CJ::A 2,4-DNP< CoH ;0 Jrb JUV Kgf..i;' &VL Vg
&15 L2414 uﬁé ::_){é,g,ﬁ:’-ta ¢S (Cannizzaro reaction) JQ)/’Z#‘CJ'LL l?‘/(J”,;J
_E s e bl LK

G M s oid TR J i 315 (gt 605 726 QUL (8) 7 Bt L
-1 et (©-e b Sl B e 58 (© AL i e bl Slp)
-_'&gufbb*d/:«u’l;é«)-c“.t’nJila(But-l-ene)

-t (PSP TS S e s i
(MIFLHON) w Sl S e S § 22 Q15w st (g S )
«(CHg),CHCOOH «CH35CH(Br)CH,COOH «CH5CH,CH(B)COOH (i)
(= #4172 CH3CH,CH,COOH
(g,}‘}!f:)w.,@j-: u’(wf—z;:%.,@j-s,}’t—4c3:jfdtv6y'-;,/"t—4:}£v.,6ﬁ (iif)
- JMJ%} l/cj. L L/J/ugwi UUZZL ;'«[f'//gj:,‘.?/ﬂ
(Propanal and Propanone)/ {:54 /5!&’5{. (@)
(Acetophenone and Benzophenone) u!':;; VeI U}'.‘.’ e (i)
(Phenol and Benzoic acid) A2/ 5=l J ] (iii)
(Benzoic acid and Ethyl benzoate) &zl J ILw’*!ulM |l (iv)
(Pentan-3-one and Pentan-2-one) ¢/s/-3- u.f};‘%"/ﬂ u)’-2—u.'.‘£“f’ v)
(Benzaldehyde and Acetophenone) ¢ i £/ Xl 5 J Nedd (vi)
(Propanal) J:":‘;/? »3/(Ethanal) J/; i (vii)
G S8, et 2 L Ot T T L I LA e e oo T
T~ ﬁ;lui/ Ku&)c Vguﬁ Lf
(Methyl benzoate) &¢ls <= J /Lm’.f' (i)
(m-Nitrobenzoic acid) A</ _Fs/=:s Fl-m (ii)
(p-Nitrobenzoic acid) A2 s Fl-p (iii)
(Phenylacetic acid) 4= L J /l’é (iv)
(p-Nitrobenzaldehyde) ¥ Ly 3 Jo= /"/L' -p W)

s M/guldkcflz{,ﬂ’ 433
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v Q:Jrl{l C/’gfug.i‘f“:'.yﬂuﬁ u)’/u plie o)LJb’«T 12.15

(Propanone to Propene) u.‘.' ujf:;/? J ¢ r‘;){ ()

(Benzoic acid to Benzaldehyde) U~ ¥z} Jo= d/ d Mo (ii)

(Ethanol to 3-Hydroxybutanal) U« J’;j U/Lf{g-s d/ Jes~ (iii)

(Benzene to m-Nitroacetophenone) u:f u,v.‘.’ #£) /"’L’ - mg,( U,: el (iv)

(Benzaldehyde to Benzophenone) U~ ¢ k8 /= u{ j.’Lz{jJ Nl W)

(Bromobenzene to 1-Phenylethanol) U~ J L2~ J /bé— 1 d/ LA (vi)

(Benzaldehyde to 3-Phenylpropan-1-ol) o JT- 1 —u}"){ J' /L’ -3 J fﬂz{,f J Mo (vii)

i B So S eSS i)

(Benazaldehyde to a-Hydroxyphenylacetic acid)

(Benzoic acid to m- Nitrobenzyl alcohol) U~ Ja }U/' ‘_ﬁf.’.‘ﬁ /"‘/t - md/ Il Ly (ix)
S eSS 12,16

(Acetylation) us%,L’ e (@)

(Cannizzaro reaction) J e2y] pﬁf (ii)

(Cross Aldol Condansation) j J}ﬂ! J l// (iii)

(Decarboxylation) ¢ SENS (iv)

-éﬂ_zgngﬂam"_u[ftg_b,g.f"m;témt()ﬂt 12.17

COOH CH,CH,
@ socl, (i) ©/ KMnO, _ ()
coong  heat KOH, heat
0
Il
C H,NCONHNH,
—_ (iv) CH,CHO —— 5 (iii)
CHO NacN / HO 0 [AgINH,),]
> (v —— Y|
COOH CHO

CH,COCH,COO0C () NaBH,
3 ) e — (viii) CGHiCHO dil.NaOH (vii)
CH,CH,CHO

<:>=CH2 —_— <:>:CHO ®) QOH o, | w
(i) O, ; (xi)
i) Zn o 2 <:>: 0
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=4 6"/“0( SR

-b&uﬁf}uyg}?w}’w:‘él}’—(s:z:z e L"t:u/i’gi’t/ui‘/lﬁfu‘fluirgﬁfv @

e oot SES U S o S LS e TS Ny LK ()

L L w/}.fatwg L b i 538 I st LIS Gz S s 221 i)
- lobwl

,-9864[50&&/?-9&}:’4uf:ff’&/;l‘fwi’g 11.63%//669.77%L7 Qb T

é}f’_‘a Q}&Jf/@)f{faﬁn!‘a (o g-(/d‘?z’l/é :flilrv(ﬁufg KSV/V/WJ;J%/JJE’

~¢J&V;6Jg’//-‘cV&M!Jg;{./ﬂjb@"'ﬂduﬁiﬁf

&L ek LI EA gt A P sl 6 L T e MK Ut T3 6 e

S AP
=Wzl Uy Sy o
ﬁ 19 3
CH,-C-CH,-CH,-CHO (iv) H,C-CH-C-H (i)
c|:H3o CH, (I)H i
CH,CH,CH-C-CH-CH,CH, (V) H,C-CH-CH,-C-H (jj)
ﬁ CHO
F—@— C-CH, (vi) (i)
OH
0

CHO o I

I CH, C—CH
. C NC,H,
(iv) Hsc/ CH (111) O/ (ii) ©/ (i)

CH5CH,CH; < CH;OCH;3 < CH;CHO < CH3CH,OH

Uty <Yy <sz’:{, <J"f“’ (@)
P <K I p i\ U<t p )

O,N
o
N-OH
S O
“C=N-CH ,CH, ﬁ
©/ (IV) R—C H = C H—C H = N—NH—C_NHZ (ﬁﬂ
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JALl-2-on fB0-3 (i) Mujgg;4JB-3 @ 12.6

I s Fo O 6462 (1) 22 ALY K L S (i)
CH,CH, COOK COOH 12.7
KMnO,-KOH H,0'
O g )
COCH, COOK COOH
KMnO,-KOH H,O'
— — i)
o)
Il COOH
Br MgBr C
M \ ces
©/ Mg, ©/ _0=C=0, ©/ OMgBr HOH (i)
COOK

CH-CH .
©/ > KMnO,-KOH © +HCOOK (V)
é

lH3o*

COOH

(i) CH,FCOOH (i) CH,FCOOH (iiij CH,CHFCH,COOH (iv) F3C—®—COOH 12.8
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