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Perkin reaction proceeds more rapidly when the aromatic aldchyde
vontamns halogen atom or a nitro group in the ring.

Methyl substituents present in the ortho position slow down the
reaciiomn

>4

T ) . ) : ium
Benzaldehyde reacts with acetic anhydride in presence of sodiur
acetile to give cinnamic acid.,

C.H CHO + CH,COOCOCH, ——— C,H,CH=CHCOOCOCH,
fienzaldehvde Acetic
anhydnde
———> CH,COOH + C6H5CH=CHCOOH
Cinnamic acid
Mechanism ‘
) The CH,COO" ion produced by sodium acetate acts as a PaSIC
catalyst. It removes the o - hydrogen from the aliphatic anhydride to
turmn the carbanion I
) The carbanion | adds to the carbonyl group of the aromatic aldehyde
1o form an intermediate 1.

3)  The intermediate 11 after protonation forms an aldol like product III (a
hvdroxy acid anhydnde).

4) In this product III, internal proton transfer occurs leading to the
chmination of a water molecule to form an «, B - unsaturated mixed
anhvdnde I'V.

3y Hvdrolvsis of the unsaturated mixed anhydnde gives cinnamic acid V.

O
CHrCl 2 E):—XH %fco ~0-CO-CH; ———>

CH,COOH + CH,COOCOCH,

b

I
TN R 9
& \ C¥+ CH-CO
/ | _° _ Cf -CH,-CO _
=/ H CH,- CO O
= 3 H CH, - CO -~
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CH_‘- CO/
CH=CH-CO-0<CO-CH, —
H' OH
@——w = CH- COOH + CH,COOH
AY |
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] KNOEVENAGEL REACTION ¢ , :
This is the reaction between an sldehyde and compoun_d \.\'uh active
methylene groups in thz presence of an organic base This is an aldol
type of condensation reaction. Compounds like acetoacclic gst-cr.
cyonoacetic ester, malon:c esterand 1, 3 - carbonyl compounds contaung
reactive methylene group react with aldchydes Pyndine is usually used

as the catalyst
Acctaldehyde reacts with malonic ester 10 give crotonuc acd

_COOCH,  priine _~COOC H,

CH,CHO + H,C ————> CH,CH=C_
Accaldciyde | COOCH, (d\COOC:l-l,

Malonic 2ster

s COOH
CH]CH = C\COOH —_— CH]CH = CHCOOH

Crotonic aaid

KOH

Benzsldehyde undergoes Konevenagel condensauon. It condense
with malonic acid in ethanolic ammeonia to form cinnamic acd
_~COOH -H.O _—~ COOH

—p O H CH=C
S COOH di. “~ COOH

malon ¢ acid

ﬁ\
; C‘HsCHO v H:c
Benzaldehyde

— 2 5 C,H.CH=CHCOOH
200°C

- €O,

This reaction iy also known as Knoevenagel condensation

e ear T T

Cinpamuc acid ' L
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Mechanism :&,/1

1)
2)
3)

4)

The mechanism is similar to that of aldo!l condensation.

5 i
The base removes a proton from the reactive methylene group to ° 1
from the carbanion 1. (
The carbanion I attacks the carbonyl carbon of the aldehyde to from

an anion IL.

The protonated base reacts with the anion II to from hydroxy
compound [II.

The hvdroxy compound eliminates a water molecule to give the
unsaturated ester ['V.

The unsaturated ester on hydrolysis gives the unsaturated acid V. ]

CH,(COOC_H), +B @‘cmciooczﬂj)2 + BH'

0 o
R- &+ "CH(COOC,H,), =R~ ¢- CH(COOCH)),

I 18
o OH
R - é! ~CH(COOCH,), + BH =R - & —-CH(COOCH,), + B
H
I I
OH

I
R - C~CH(COOC,H,), —> RCH=C(COOCH), +HO .

b

111 ' v
H,0
RCH =C(COOC;H,), ———> RCH= cr_jcooa
A
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%4\ BENZOIN conpENsATTON : v

When benzaldehyde is heated with aqueous ~ethapolic NaCl¥or KGN,
1t dimerizes to form

a6 & an o - hydroxy ketone called benzoin. This reaction
e Involving self - condensation of an aromatic aldchyde in the presence of
'~ CN anion as catalyst, is referred to as benzoin condensation.
from o , 0 OH
l A CN- i
roxy 2CH—C=0 > C¢H;— C— C— C Hq
CHOH, H,0 &
> the Benzaldehyde Benzoin
(o - hydroxy ketone)
V. Mechanism
1 Nucleophilic addition of a cyanide anion to the carbonyl carbon
i i
CH;—G=0% +3CN —— C6H5—~|C——é:
) 8~ )

CN

ii. The CN group acidifies the former aldehyde H atom which migrates to
the former carbonyl group.

Y _
1

-
)

CN CN
Resonance stabilised
carbanion

iii. The resonance - stabilised carbanion adds to the carbonyl Carbor; of
another molecule of benzaldehyde.

CI’H d.("): CI)H 208
CH,—Cf  + fF—CH; —s ca,—c -—{:__(:6}15
H N H

Intermediate

| ‘ i A I
il Ve ah e ) DDA OHN/NO O H 6 O O 06 6O
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he mugratuon of the proton of OH to the oxXygen accom
abstraction of cvanide anion, forms benzion.

-
Y !

panied by

o
Tl T T s X
H—0O 7302 *O  OH
C,H;—C —&:—--CGHS ——> CH,— ——{Z—-—CGHS
| t - -h
CN H “CN H
T
_ OH
-CN !J:
——> CH;—C — C—CH,
H
Benzoin

Ecnzoin can be readily oxadised 1o a diketone, benzal and reduced toa
number of substances such as desoxybenzoin, hydrobenzion, stilbene
ind dibenanl

CeSO,
»« 0] ———> CH—CO— —CO—CH, + H,0
; Pyndisc, H,0 Benzil
{
i Sa HQ
pe—iy " » l'“ B CJL""CO —CI'{: '—"'C‘”.ﬁ * }{:O
' s Desoxybenzoin
PO - oy 018 ESH ¢, — cHON — CHOH—Cyly
! Hydrobenzoin
bhenzoin ‘
) |, <4H] Za Hg HC o py cH = CH—ClH, + 2H0
’ Clemmenses Stilbene
‘ |y «4H !L—E:?—f CHy— CH, —CH; —CyHy + 2,0
: Dibenzyl l
!i 3
‘ f
!
| |

-
-
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2 /’\ CLAISEN REACTION
{also known a Claisen - Schmidt reaction).

It3s the condensation between an aromatic aldehyde (or ketone) and
An aldehyde or ketone in the presence of dilute alkali to form and

@, B - unsaturated compounds.

Eg,
-H,0
CHCHO -+ CHCHO — > C H,CB=CHCHO
Benzaldehyde  Acetaldehyde Cinnamaldehyde
-H.O

CHCHO - CHCOCH, —> CHCH=CHCOCH,
Acrtophcno:ic Bensal acetophenone

'3 Mechanism

ac
(\ HO = o
HO « “H-CH,CHO —= CH,

H H
l« ) L |
c,ﬂ,-ﬁ + CH.CHO <=—— C}H,~C-CH,-CHO
) =
H
Mo b =
# L8 "‘(,"‘Ll. ""L}'l.-"(.HO - OH
OH
H H H
| - d e eno son—  -HO -
C H, ; - CH- CHO ~ OH e C H~C 23.- CHO
OH H
< QOH~+ CH,-CHe=CH-CHO

; /;izromumsm' CONDENSATION  #
' This is the reaclion botween an aldekyde or a ketone and an
! a - bromocsies in presente of metallic fing in dry ¢ther or beazene. The
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