SOME REACTIONS WITH
BENZOYLACRYIL.1IC ACID
DERIVATIVLES

A THESIS

in Partial Fulfiiment of the Requirements

of

MASTER OF SCIENCE DEGREF

By

IBRAHIM AHMED ABD ELMAWGOUD ATTIA
(B.Sc. Applicd Chemistry)
Demonstrator, Faculty of Engineering

Supervised by

Pro!. Dr. ABD ELMAGED SAMMOUR 191
Dr MOHAMED | BARAKAT SELIM T
Dr. AMIN FAROUK MOHAMED FAHMY(’ el
4 _,J!__f -
‘ r ,:‘t"':"—/
,‘V'—. \"\"ﬂtn
TN Ain Shams University P~
Faculty of Science [P £ o 7
Cairo — ARE. \3.{

1972

Central Library - Ain Shams University



SOME REACTIONE WITH BENZOYL ACRYLIC ACID DERIVATIVES

THESIS ADVISORS Approved
Mﬂﬁ/

PrOf- M mmsed Bummur '] E ] -7.‘ L ] [ ] . a ]

Dr. Mohamed Ibrabim Baraksat Selim e s & o o o v e e

Dr. Amin Farouk Mohamed Fahmy s e s s 4 b 4 s s

Head of Chemistry
Department

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



NOTE

Beaide the work carried out in this thesis, the
candidate has attended post-graduate course for two

yoears in orgenic chemistry including the following topics:

1) Reaction mechanisms.

2) Klectroanic, Infrared, Ramen, N.M.,R., and Mass
Spectroascopy of Orgaunic Molecules.

3) Microanalysis of Organic Compounds,

4) Organic Reactions.

5) Heterocyelic voumpounds.

He bhad successfully pessed an examination in these

tapics.
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STATEMENT AND OBJECTIVES OF THE PROBLEM

CHAPTER I
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STATEMENT AD OBJECTIVES COF THE PROBLEM

p-Aroylacrylic acids contaio the olefinic double
bond conjugated with a8 keto group and a carboxyl group.

o S
Ar-C-CH=CH~C-OH

Tbis olefinic double bond is subject to attack by
nucleophlilic reagents since it is activeted by both the
keto and carboxyl groups. The object of the present work
is to report whether p-aroylacrylic acids behave as o,p-

unsaturated acids o- as a,p~unsatureted ketones.

In view of this and of the continuing interest in -
the chemistry of unsaturated carbonyl compounds in our
laboratory, the author studied the reactivity of some

p-aroylacrylic acids towards some reagents.

The objectives of this study are :

1) To investigate the addition of amines to B-aroyl-
acrylic acids.

2) To examinme the behaviour of the acide towards
hydrazines.

3) To study the cyclization behaviour of the acids

when treated with thioureas. 8uch a reaction will
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ii.

lead to the formetion of aminotbiazoles.
4) To investigato th. PFrisdol-Crafte alkylation of
aromatic hydrocarbons with j-aroylacrylic acids.
5) To study tho sddition of thiophenol to p-~aroyl-

acrylic acids.
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SUMMARY OF THE ORIGINAL WORK

CHAPTER II
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114.

F 0] WORK
ADDITION REACTIONS WITH $-AROYLACKYLIC ACIDS

Treatmeant of the bonzenoe solution of @-aroylacrylic
acids (IVe-¢) with amines, namely, benzylamin., piperidine,
morpholine, ylelded tho a-alkyl amino p-aroylpropionic
acids (Va-1).

B
@—co—cn—cmoon -anines, @-cocn ~GHCOOH

(IV) ()

Condensation of p-2,4—dimethylbenzoyl, p-2,5-dimetbyl-
benzoyl and p-~4-isopropylbenzoyl acrylic acids (IVa-c)
with phenyl bydrazine in acetic acid gave the correspond-
ing phenyl bhydrazones (VIa-c).

COCH=CHCOOH ——5——-> G—CH-.CHCOOH

(Iv) (VI)
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iv.

Methyl p-2,4-dimuthyl boenzoyl acrylic ester (VII)
reactBwith hydrazine hyvdrate to «ive bydrazonc hydrazide

derivative (VIII).

H..N-NH NNH, g
CH OCH=CHCOOCH, -l CH C-CH=CHCONNH
3 > 3 2
CHy

CH3

(V1I) (VIII)

The structure of VIII was confirmed via the con-

densation with aromatic aldehydes to give the dihydrazones

(IX)
N-N=CHAr g »
033@- CoCH=CH-CON-N=CHAT

CHy
(IX)

Thiourea, benzyl thiourea and phenyl thiourea add
to p~2,4~dimethyl benzoyl-, p~2,5~-dimethyl benzoyl and
B~4~isopropyl benzoyl acrylic acids (IVa-c) to give the
corresponding 2-amino-4-hydroxy-5-aroyl methyl thiazole
(X1e~i).
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Reaction of (XIa and g) with acetic anhydride gives
o-acetyl derivative (XII)

v
311, 28-C 5
R 4 ‘ H
O—CH,, > MR’
0 |

(X11)

Acid-catalyzed 1,2-dipolar addition of aromatic
bydrocarbons to $-2,4-dimethyl benzoyl, #-2,5-dimetbyl
benzoyl and p-4-iso-propyl benzoyl acrylic acids (IVa-c)
give a~aryl-p-aroyl propionic acids (XIVa-¢).

R R
COGH=CHCOOH —~2XE COCH..~CH-COOH
K01, e

(v (X1v)

Dehydration of XIVb with acetic anhydride yields the
butenolide XV. Reaction of XV with benzylamine gives the
amide XVI. Reaction of XIVD with hydrazine hydrate gives
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vi.

the corresponding pyridazinmonc (XVII).

AC20
CH, CO~CH,=CH-COOH ———fdm  Clly / \>_ o

CH} | -~ e 0
~ o,
Ci
CHy
(XIVD) (xV)
HH, CgHoCH, N,
CHBAQCO-CHz-CH-GONHC}Izc R
cH3
CHj
CHy
(XVII) (XVI)

Reaction of the acid IVa with thiophenol gives the
addition product XIVIII.
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vil.

C it BH
035@co~cu=cu-coou S G}{}-Q-CO—CHZ—C':H-GOOH
BCcHg

CH5 CH3

(1va) (XVIII)

The above data show that g-aroyl-ecrylic acide
(IVg~c) behsve towardes the addition of amines, thioureas
and aromatic hydrocerbon as a,pf~unsaturated ketones sad
not a8 a,p-unsaturated acids and this appears due to the
fact that the polarization of double bond by keto groups
strongly outweighs that caused by the carboxyl group.
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