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ii Abstract

A survey covering the methods used for the swynthesis of
gquinoxalines 1n addition to their reactions is presented. A brief ouiline on

their biclogical importance is also given.

The thesis involves the preparation of the starting guinoxaline
derivatives needed for the preparation of the intermediates and/or final

compounds. (Scheme of starting materials)

Treatment of 3-hydrazinoquinoxalin-2({1 H)-one (11} with a number
of aromatic aldchydes gave 3-(arylidenchydrazino)quinoxalin-2-(1H}-
ones (Vau) which upon cyclization with broming in acetic acid, afforded
the  corresponding P-aryl-[1,2,4]triazolo[4,3-a]quinoxalin-4(5H)-ones
(VI,5). Attempted alkylation of (V1) produced 1-aryl-3-substituted-
[1,2,4)triazolo[4,3-a]quinoxalin-4{3H}-ones (VIl,;}. Compound VI, was
treated with c¢-chloroanilide derivatives (VIll,,) to atford 5-
{arylaminocarbonylmethyl)-1-phenyl-[1,2,4]liriazolo[4,3-alguinoxalin-
4(5H}-ones (IX,,} The latter series was also prepared by condensation of
3-(ethoxycarbonylmethyl)-1-phenyl-[1,2 4]triazolo[4,3-a]quinoxalin-

4{5H)-one (V1L,) with the corresponding aromatic amine.

Furthermore, bydrazinolysis of ester (VII)) furnished the
desired hydrazide (X). Treatment of (X) with different aromatic
aldehydes afforded arylidene derivatives (Xl,.). Reaction of hydrazide
(X) with 4-nifrobenzoic acid in excess phosphorus oxychloride afforded
5-[5-(4-nitrophenyl}-[1,3,4]oxadiazol-2-ylmethyi]-1-phenyl-[1,2,4]-
triazolo[4,3-alquinexalin-4(3H}-one  (XI1}. Compound XII was also

prepared via oxidative cyclization of the arylidene {XI,).
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Treatment of 2-chloro-3-hyidrazinoguinoxaline {IV) with certain
aromatic aldehydes gave 2-{arylidenchydrazino}-3-chloroguinoxalies
(X114} which upon cyclization with bromine in acetic acid, afforded
the  corresponding  1-aryl-d-chloro-|1,2,4]trazelo]4,3-a]quinoxalnes
(XIV.q). Reaction of {(XIV,} with the corresponding alkoxide furnished
the respective 4-alkoxy-1-{3-nitrophenyl}-[1,2,4]iriazolo[4,3-a]
quinoxalines (XV,,). Amination of X1V, with certzin amines gave the
respective  1-(3-nitrophenyl)-4-substituted-amino-[ 1,2, 4]triazolo[4,3-a]
gquinoxalings  (XVI,;). Reaction of XIV, with thiourca furnished
1-(3-nitrophenyl}-[1,2,4]triazolo[4,3-a]quinoxalin-4(5H)-thione  (XVII).
Attempted alkvlation of XVII with chloroacetic acid afforded the
comresponding  mercaptoacetic  acid derivative (XVII). The latter
compound was also prepared via reaction between XIV, and thioglycolic
acid. Reaction of XIV, with ethyl thioglycolate afforded the ethyl] ester
(XVIV)

(On the other hand, treatment of 3-hydrazincquinoxalin-2(1H)-one
(1) with dillerent aromatic acids in phosphorus oxychloride followed by
reaction with  hydrazine hydrate afforded 1-aryl-4-hydrazino-
[1,2,4|triazolo[4,3-a]quinoxalines (XX,p). XX, was allowed to react with
different aromatic aldehydes to afford 4-(arylidenehydrazino)-1-phenyl-
[1,2,4]triazolo[4,3-a]quinoxalines (XXI,.). Reaction of XX, with certain
esters or arthoesters furnished [1,2 4]ditriazolo[4,3-a:3",4"-c]quinoxaline

derivarives ((XIT, XXIIT and XXIV).
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Moreover, acetylation of XX, with acetic achydride afforded the
triacetyl derivative (XXV). Reaction of XX, with succinic anhydride
afforded  1-{4-nitrophenyl)-4-[(2,5-dioxopyrrolidin-1-yl)amine]-[1,2,4]
triazolo[4,3-a]quinoxaline (XXVI[). However, reaction with phthalic
anhydride furmished the [l,2,4]ditriazolo[4,3-a:3",4 -c]quinoxaline
derivative (XXVII). Finally, reaction of XX, with acetylacetone afforded

the respective pyrazolo derivative (X XVIII}.

Accordingly, this work comprises the synthesis of the following
unavailable starting materials and reported intermediates which werc
essential for the present study:

13 1,4-Dihydroqumoxaline-2,3-dione (1)

23 3-Iydrazinoquinoxalin-2{1 H)-one (II)

3)2,3-Dichloroquinexaline (II1)

4) 2-Chloro-3-hydrazinequinoexaline {1V)

5) 3-(Benzylidenehydrazino)quinoxalin-2(1H)-one (V)

6) 1-Phenyl-[1,2 4]triazolo[4,3-a]quincxalin-4{5H)-one (V1)

73 5-Ethoxycarbonylmethyl-1-phenyl-[1,2,4]triazole[4,3-a]quinoxalin-
4(5H}-one (VII,)

8) N-Substituted-2-chloroacetamides (V1I1,,,})

In addition, this study comprises the synthesis of the following new
series of compounds:
1) 3-(Arylidenehydrazino)guinoxalin-2(1H)-ones (Vyu)
2y 1-Aryl-]1,2,4]triazolo[4,3-a]quinoxalin-4{511)-ones (VI,4)
3) 1-Aryl-5-substituted-[1,2,4]triazolo[4,3-a]quinoxalin-4(5H)-ones
(V1 )
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4) 5-(Arylaminocarbonylmethyl)- 1-phenyl-[1,2,4]triazolo[4,3-a]-
quinoxalin-4{5H)-ones (IX , ;)

5) 5-(Hydrazinocarbonylmethy[)-1-phenyl-[1,2 4]triazolo[4,3-a]-
quinoxalin-4(58}-one (X)

6) 5-{Aryhdenehydrazinocarbenylmethyl}-1-phenyl-[1,2 4]triazolo[4,3-
aJ- quinoxalin-4(5H)-ones (X1,..)

7) 5-{5-(4-Nttrophenyl)-[1,3,4)oxadiazol-2-ylmethyl]-1-phenyl-[1,2 4]-
triazolo[4,3-ajquinexalin-4{5H)-one (XII)

8) 2-(Aryiidenehydrazine)-3-chloroquinoxalines (X111,.4)

9) 1-Aryl-4-chloro-[1,2 4]triazolo[4,3-a]quinoxalines (XIV, )

10} 4-Alkoxy-1-(3-nitrophenyi)-[1,2,4]triazolo[4,3-a]quinoxalines
{XVap)

11) 1-(3-Nitropheny!)-4-substituted-amino-[1,2,4]triazolo[4,3-a]-
guinoxalines (XVI,,)

12)  1-(3-Nitrophenyl)-[1,2,4)triazolof4,3-a)quinoxalin-4( SH)-thione
(XVII)

13) 4-Carboxymethylmercapto-1-(3-nitrophenyl)-[1,2,4)triazolo[4,3-
a]quinoxaline {XVII}}

14) 4-Ethoxycarbonylmethylmercapto-1-(3-nitrophenyl)-[1,2,4]-
triazole[4,3-alquinoxaline (X VIV)

15) 1-Aryl-4-hydrazino-[1,2,4]triazolo[4,3-a]quinoxalines (XX, )

16) 4-(Arylidenehydrazing)-1-phenyl-[1,2,4]triazole[4,3-a]-
quinoxalines (XXI,.)

17)  1-(4-Nitrophenyl)-[1,2,4)ditriazolo[4,3-a:3",4"-¢}quinoxaline
(XXII)

18) 1-Ethoxycarbonyl-6-{4-nitrapheny])-[1,2 4]ditriazalo{4,3-a:3" 4" c]
quinoxaline (XXIII)

19)  1-Ethoxycarbonyimethyl-6-(4-nitrophenyl)-[1,2,4]ditriazolo[4,3-
a:3',4’-c]quinoxaline (X XT1V)
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20y N,N'_N'-Triacetyl[4-hydrazino-1-{4-nitropheny!}-[1,2 4]triazolo-
[4,3-a]quinoxaline] (XX V)

21)  1-(4-Nitrophenyl}-4-[(2,5-dioxopyrrolidin-1-yl)jamine]-|1,2,4]-
triazole{4,3-a]quinoxaline (XX VI)

22) 1-(2-Carboxyphenyl}-6-(4-nitrophenyl)-[1.2,4]ditriazolo[4,3-
a:3" 4" -c]quinoxaline (XX VII}

23} 4-(3,5-Dimethylpyrazol-1-yi}-1-{(4-nitrophenyl})-[1,2,4 Jtriazolo-
[4,3-a]quinoxaline {XXVIII)

The identity of the new compounds was substantiated by elemental

analysis as well as IR, NME and Mass spectral data.

The results of preliminary microbiclogical evaluation of certain
selected new compounds have heen given and most of the tested

compounds showed antibacierial and/or antilungal aclivity.






1 Introduction

INTRODUCTION

Quinoxaling is benzo[b]pyrazine or 1,4-benzodiazine. The ring was
garly prepared by Hinsberg in 1884 through reaction of
o-phenylenediamine and glyoxa! '. The numbcering of the quinoxaline
ring system is shown in structure (1). The 2- and 3- positions are also

designated as u-positions.
a 1
|
; N a
2 4

(1}

The reduced quinoxalines commonly encountered in the literature

are the 1,2-(2), the 1 4-dihydro (3} and the 1,2,3 4-tetrahydroquinoxaline

(4)°.
H
0 (Iﬂ H
slle®
Nj 2 H H
(2} (3) (4)



