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Treatment of 2-methyl-pyrimido[4‘,5’:4,5]thieno[2,3-b]-quinoxalin-4-one (2) with a mixture of phos- 
phorous oxychloride phosphorous pentachloride affords 4-chloroderivatives (3). Treatment of 2 with 
phosphorous pentasulphide give the 4-thione derivative (4) which reacts with methyl iodide to yield 
the 4-methylthioderivative (6). Treatment of 3 with different nucleophiles, namely; hydrazinehydrate, 
aniline and dimethylamine, produce, 4-hydrazino-(5); 4-anilino-(7) and 4-dimethylamino-(8) derivatives, 
respectively. However, treatment of 3 with ethylglycinate gives 5-methyl imidazo[ 1”,2”: 1’,6‘]pyrimido- 
[4’,5’:4,5]thieno[2,3-b]quinoxaline-3-one (9). 4-Hydrazino-2-methylpyrimido[4’,5’:4,5]thieno[2,3- 
b]quinoxaline (5) was condensed with p-substituted benzaldehydes to produce the corresponding hy- 
drazones (10a-c). Treatment of 5 with acetic anhydride affords the hydrazinotriacetate compound (1 l ) ,  
while with phthalic anhydride affords the corresponding 2-(pyrimido-thienoquinoxalin-4-yl)-dihydro- 
1,4-phthalazine dione (12). Treatment of 5 with acetylacetone produces 4-(3,5-dimethylpyrazol-l- 
yl)derivative (13). 4-Hydrazino compound 5 undergoes ring closure reactions with, formic acid, carbon 
disulfide, benzoyl chloride, ethylchloroformate or diethylmalonate to produce the s-triazolo ring system 
(17) and its derivatives; 3-thio-(14); 3-one-(18) and 3-methyl ethylcarboxylate-(19), respectively. Treat- 
ment of 5 with nitrous acid affords the tetrazolo compound (20). 

Key words: Pyrimido[4’,5’:4,5]thieno[2,3-b]quinoxalines; synthesis; reactions and antimicrobial effects. 

Quinoxaline derivatives have been reported to constitute an important class of 
biologically active compounds,’ as antimicrobials,* and also patented as anticancers 
drug use.3 In continuation of our earlier ~ o r k ~ . ~  on quinoxaline derivatives, the 
present investigation deals with the synthesis of new series of 2-methyl pyrimido 
thienoquinoxaline derivatives. 

Refluxing 2-methyl-4H[ 1,3]oxazin[4’,5’:4,5]thieno[2,3-b]-quinoxalin-4-one (1) in 
ethanol with ammonium acetate and acetic acid gave the corresponding pyrimido 
thieno quinoxalinone (2). Its IR spectrum showed bands at 3050-3200 cm-’ (NH), 
at 1740 cm-’ (C=O) and at 1620 cm-’ (C-N). Its mass spectrum showed mol. 
ion peak at m/e = 268 in agreement with its mol. formula (C,,H,N,OS). Treatment 
of 2-methylpyrimido[4’,5’:4,5]thieno[2,3-b]quinoxalin-4-one (2) with mixture of 
phosphorous oxychloride and phosphorous pentachloride and/or with phosphorous 
pentasulphide in dry pyridine gave the corresponding 4-chloroderivative (3) and/ 
or 2-methylpyrimido[4’,5’:4,5]-thieno[2,3-b]quinoxalin-4(3H)thione (4), respec- 
tively. The IR spectrum of 4 showed the C - N  band at 1640 cm-’ and the C=S 
band at 1230 cm-’. Treatment of 4 with methyl iodide in ethanol and fused sodium 
acetate gave 2-methyl-4-methylthiopyrimido[4’,5‘:4,5]thieno[2,3-b]quinoxaline (6). 

;Presented in Part at the 15th International Symposium on Organic Sulphur Compounds. Cam. 

$Correspondent’s Present Address: Chemistry Department, Faculty of Science U.A.E. University. 
France. June 28-July 4, p. 315 of Abstract. 

Al-Ain, P.O. Box: 17551, United Arab Emirates. 
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28 M. Z. A. BADR et al. 

HZN . NH2 

H2NNtlZ I -- ( 5 )  

I 
( 3 )  

3 ;  R = C 1  5 ; R = NHNtlZ 

6 ;  R = SCH 1 0 a ;  R = NHN=CHC6H5 

1 2 ;  R I -N-NII 1 3 ;  I t =  -N-N 

c6 bo 
H3C 

7 ;  R = NHPh 

8 ;  R = N ( C H J ) 2  1Oc; R = NHN=CHC6H4N02(P) 

1 0 b ;  R = NHN=CHC6H40CH3(P) 

11 ; R = N ( C O C H 3 ) - N ( C O C H 3 ) Z  

1 5 ;  R = SC H 

1 6 ;  R = Ph 

1 7 ;  R = H 

19; R = CH2COOC2H5 

9 ;  X = CH ; Y - 0  2 5  

1 4 ;  X = NH ; Y:S 

1 8 ;  X = NH ; Y = O  

( 2 0 )  

Scheme 1 

The IR spectrum showed a C=N band at 1550 cm-' with the disappearance of 
band due to the thione group. However, production of 6 does not exclude existence 
of 4 in solution as cyclic thioamide together with the 3-mercapto tautomer as 
observed from the large red shift in electronic absorption at A,,, 470 nm due to 
n-7r transition of ( C = S )  group when compared to that of methylthio product (6) 
at A,,, 400 nm (Table 111). The 'H-NMR spectrum (CDC13) of 6 showed signals 
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THIENO-QUINOXALINE DERIVATIVES 29 

at 62.7 (s, 3H, S-CH,), 62.9 (s, 3H, CH, pyrimidine) and at 67.7-8.5 (m, 4H, 
ArH). 

Compound 3 was reacted with hydrazine hydrate in ethanol to give 4-hydrazino- 
2-methylpyrimido[4’,5’:4,5]thieno[2,3-b]-quinoxa~ine (5) and which was alterna- 
tively produced by refluxing 6 with hydrazine hydrate. The IR spectrum of 5 showed 
NH and NH, bands at 3300-3400 cm-’, and a C=N band at 1620 cm-l. Reaction 
of 3 with aniline and/or dimethylamine gave 2-methyl-4-N-phenylamino-pyrimido- 
[4’,5’:4,5]thieno[2,3-b]quinoxaline (7) and its 4-N-dimethylaminopyrimido deriv- 
ative (8) respectively. The IR spectrum of 7 showed the N-H band at 3240 cm- 
and the C=N band at 1605 cm-’. Its ‘H-NMR spectrum (CDCl,) showed signals, 
at 62.8 (s, 3H, CH,), 68.9 (s, lH,  NH) and at 67.2-8.4 (m, 9H, ArH). The IR 
spectrum of 8 showed the C=N band at 1610 cm-’. Its ‘H-NMR spectrum (CDCI,) 
showed signals at 62.7 (s, 3H, CH,), 63.5 (s, 6H, (CH,),) and at 67.7-8.5 (m, 4H, 
ArH). However, when 3 was reacted with ethylglycinate, it gave 5-methyl-imi- 
dazo[1”,2”:1’,6’]-pyrimido[4’,5’:4,5]thieno[3,2-b]quinoxaline-3-one (9). Its IR 
spectrum showed a C=O band at 1650 cm-’ and a C=N band at 1670 cm-’. 

Condensation of 5 with benzaldehyde, p-methoxy benzaldehyde and p-nitro ben- 
zaldehyde, gave the corresponding, 2-methyl-4-arylidine hydrazonopyrim- 
ido[4’,5’:4,5]thieno[2,3-b]quinoxalines (loa-c) respectively. Their IR spectra showed 
NH band at range 3300-3200 cm-’ and C=N bands at range 1640-1580 cm-’. 
The ‘H-NMR spectrum (CDCI,) of 10b showed signals, at 82.8 (s, 3H, CH,), 63.8 
(s, 3H, OCH,), 69.8 (s, lH, CH), 67.5 (s, lH,  NH) and at 66.8-8.5 (m, 8H, ArH). 
Treatment of 5 with acetic anhydride gave, 2-methyl-4-triacetyl hydrazino-pyrim- 
ido[4’,5’:4,5]-thieno[2,3-b]quinoxaline (11). Its lH-NMR spectrum (CDCI,) showed 
signals, at 62.9 (s, 3H, CH, pyrimidine), at 62.5 (s, 6H, (COCH,),) and 62.6 (s, 
3H of -COCH4) and at 67.8-8.6 (m, 4H, ArH). Reaction of 5 with phthalic 
anhydride gave 2-(3,4-dihydro-2-methylpyrimido-[4’,5’:4,5]thieno[2,3-b]quinoxalin- 
4-yl)-1,4-phthalazin-l,4(3H)dione (12). Its IR spectrum showed NH band at 3500 
cm-’ and 1,4-dione band at 1790-1750 cm-’ and C=N band at 1610 cm-’. On 
the other hand, treatment of 5 with acetylacetone gave 4-(3,4-dimethylpyrazol-1- 
yl)-2-methylpyrimido[4’,5’:4,5]thieno[2,3-b]quinoxa~ine (13). Its ‘H-NMR spec- 
trum (CDCI,) showed signals, at 62.3 (s, 3H, CH,) and at 63 (s, 3H, CH,) both 
of pyrazol ring, at 62.8 (s, 3H, CH, of pyrimidine), at 66 (s, lH,  CH) and at 67.7- 
8.5 (m, 4H, ArH). 

Compound 5 underwent several cyclization reactions. Thus, treatment of 5 with 
carbon disulphide in presence of potassium hydroxide gave 3-mercapto-5-methyl- 
2-triazolo[4”,3”:1’,6’]pyrimido[4’,5’:4,5]-thieno[2,3-b]quinoxaline (14) which was 
alkylated with ethyliodide in presence of sodium acetate to give the corresponding 
3-ethylthio derivative (15). The IR spectrum of 14 showed C=N band at 1610 
cm-l and C=S band at 1220 which disappeared in that of 15. The ‘H-NMR 
spectrum (CDCI,) of 15 showed signals at 61.4-1.6 (t, 3H, -CH,), at 63.3-3.6 
(9, 2H, CH2), at 62.9 (s, 3H, CH, pyrimidine) and at 67.8-8.5 (m, 4H, ArH). 
Refluxing of 5 with benzoyl chloride gave 5-methyl-3-phenyl-s-triazolo[4”,3”: 1 ’ ,6’]- 
pyrimido[4’ ,5’:4,5]thieno-[2,3-b]quinoxaline (16). Treatment of 5 with formic acid 
in glycerol gave 5-methyl-s-triazolo[4”,3”:1’,6’]pyrimido[4’,5’:4,5]thieno[2,3-b]-’ 
quinoxaline (17). The ‘H-NMR spectrum (DMSO) showed signals at 2.7 (s, 3H, 
CH,), at 68.7 (s, lH,  CH triazole ring) and at 67.7-8.2 (m, 4H, ArH). Reaction 
of 5 with ethylchloroformate in pyridine gave 5-methyl-s-triazolo[4”,3”: 1’,6’]- 
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30 M. Z. A. BADR et al. 

pyrimido[4’,5’:4,5]thieno[2,3-b]quinoxaline-3(2H) one (18). Its IR spectrum showed 
a C=O band at 1650 cm-’ and a C=N band at 1590 cm-I. Similarly, refluxing 
of 5 with diethylmalonate gave 3-ethoxycarbonyl-5-methyl-s-triazolo[4”,3”:1’,6’]- 
pyrimido-[4‘,5’:4,5]thieno[2,3-b]quinoxaline (19). Its IR spectrum showed a C=O 
band at 1730 cm-l and a C==N band at 1610 cm- l.  The ‘H-NMR spectrum (CDC13) 
showed signals at 61.1-1.4 (t, 3H, CH,), at 62.9 (s, 3H, CH, pyrimidine), at 64.2- 
4.5 (q ,2H,  CH2), at 63.8 (s, 2H, CH,CO) and at 67.8-8.5 (m, 4H, ArH). Finally, 
reaction of 5 with sodium nitrite in hydrochloric acid gave the cyclization product, 
5-methyltetrazolo[4”,3”:1‘,6‘]pyrimido[4‘,5’:4,5]thieno[2,3-b]-quinoxaline (20). Its 
IR spectrum showed the C=N band at 1610 cm-l. 

EXPERIMENTAL 

Melting points reported are uncorrected. IR (KBr wafer) spectra were recorded on a Beckman 408-26 
spectrophotometer. UV spectra were recorded on Shimadzu 200s spectrophotometer and NMR spectra 
were recorded on a Varian EM-390-90 MHz. The mass spectra of the solid samples were analyzed by 
a high resolution double focussing mass spectrometer model M.S. -902, AET, England. 

2-Meihyl[l,3]oxazino/4‘,S’:4,S]thieno(2,3-b]quinoxalin-4-one (1): The title compound was prepared 
by saponification of ethyl-3-aminothieno[2,3-b]quinoxal~n-2-carboxylates (2.5 g, 0.01 mol) in ethanolic 
NaOH solution (20 ml 10%) by boiling for 30 min. The separated sodium salt was boiled with acetic 
anhydride (20 ml) for 1 hr. The solid separated was recrystallized from ethanol and identified as in 
Table I .  

2-Methyl-pyrimido/4’,S’:4,5]ihieno[2,3-b]quinoxalin-4(3H)-one ( 2 ) :  A mixture of 1 (2.7 g, 0.01 mol) 
in absolute ethanol (30 mi) and ammonium acetate (0.77 g, 0.01 mol) in acetic acid was refluxed for 3 
hr. The separated solid was recrystallized from acetic acid and analyzed as in Table I .  

4-Chloro-2-merhyl-pyrimido[4‘,5’:4,5/fhie~o/2,3-b]qui~oxa~~ne (3): A mixture of 2 (2.68 g, 0.01 mol) 
and phosphorous pentachloride (2.68 gm) and phosphorous oxychloride (3 ml) was refluxed for 3 hr. 
The mixture was poured over ice and solid separated was recrystallized and analyzed as in Table I .  

2-Mefhyl-pyrimido/4’,5’:4,5]thieno[2,3-b]quinoxalin-4(3H)-thione (4): A mixture of 2 (2.68 g, 0.01 
mol) and phosphorous pentasulphide (1.9 g, 0.01 mol) in dry pyridine was refluxed for 4 hr. The solid 
separated on water addition was filtered, recrystallized and analyzed as in Table I.  

4-Hydrarino-2-mefhy~yrimido[4‘,5‘:4,5]thieno/2,3-b]quinoxaline (5): The title compound was pre- 
pared by refluxing hydrazine hydrate (5 ml) with either 3 (2.9 g, 0.01 mol) in absolute ethanol (30 ml) 
for 1 hr or with 4 (2.98 g, 0.1 mol) for 3 hr. The solid separated was washed with ethanol and analyzed 
as in Table I. 

2-Meihyl-4-meihylthio-pyrimido[4’,S’:4,S]thieno[2,3-b]quinoxaline (6): A mixture of 4 (2.84 g, 0.01 
mol) in ethanol (20 ml) and fused sodium acetate (2 gm) was treated with methyl iodide (5 ml) while 
stirring for 1 hr. The solid separated on water addition (50 ml) was filtered, recrystallized and analyzed 
as in Table I. 

2-Methyl-4-N-phenylamino-pyrimido[4’,5’:4,5]thieno[2,3-b]quinoxaline (7): A mixture of 3 (0.29 g, 
0.001 mol) and aniline (0.001 mol) in ethanol (20 ml) was refluxed for 3 hr. The solid separated was 
recrystallized and analyzed as in Table I. 

2-Meihyl-4-N-dimethylamino-pyrimido[4’,5’:4,5]thieno[2,3-b]quinoxali~e (8): A mixture of 3 (0.029 
g, 0.001 mol) and dimethylamine (5 ml) in ethanol (20 ml) was refluxed for 3 hr. The solid separated 
was recrystallized and analyzed as in Table I. 

S-Meihylimidazo[l”,2”:1’,6’]pyrimido[4‘,S’:4,S]ihieno[2,3-b]quinoxaline-3-one (9): A mixture of 3 (0.29 
g, 0,001 mol) and ethylglycinate (0.103 g ,  0.001 mol) in ethanol (30 ml) was refluxed for 3 hr. The 
solid separated was recrystallized and analyzed as in Table I. 

2-Methyl-4-arylidine hydra~onopyrimido[4‘,5’:4,S]ihieno[2,3-b]quinoxalines (10a-c): A mixture of 5 
(0.57 g, 0.002 mol) and benzaldehyde, p-methoxybenzaldehyde and/or p-nitrobenzaldehyde (0.002 mol) 
in ethanol (20 ml) and drops of piperidine was refluxed for 4 hr. The separated solid in each case was 
recrystallized from ethanol and analyzed as in Table 11. 
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1 2 7 8 - 7 9  

2 3 6 0  

3 “ )  2 3 4 -  35  

4 3 2 4 - 2 5  

5 2 8 0 - 8 1  

6 2 2 0 - 2 1  

7 2 8 1 - 8 2  

8 2 7 4 - 7 5  

9 330  

80 C13H7N302S  
Y e l l o w  

9 0  C13H8N40S  
Y e l l o w  

7 0  C13H7N4SC1 
Pa le  yellow 

7 5  

Y e l l o w  

8 5  

Y e l l o w  

7 0  

Y e l l o w  

7 0  

Y e l l o w  

6 0  

Y e l l o w  

6 5  

Lemon y e l l o w  

C13H8N4S2  

1 3 I’ 1 0”  6 

‘1 4”10N4’2 

1 9  H1 3 N 5’ 

1 5 ” 1 3  5 

C15H9N50S 

5 7 . 9 9  

5 7 . 7 8  

5 8 . 2 0  

5 8 . 2 0  

5 4 . 4 5  

5 4 . 3 2  

5 4 . 9 2  

5 4 . 8 3  

5 5 . 3 1  

5 5 . 4 2  

5 6 . 3 7  

5 6 . 2 6  

6 6 . 4 7  

6 6 . 3 5  

6 1 . 0 0  

6 0 . 9 4  

5 8 . 6 3  

5 8 . 5 3  

2 . 6 0  

2 . 5 1  

2 . 7 8  

2 . 9 3  

2 . 4 4  

2 . 4 6  

f.81 

7 . 7 3  

3 . 5 4  

3 .  G O  

3 . 3 5  

3 . 7 7  

3 . 7 9  

3 . 6 8  

4 . 4 0  

4 . 5 2  

2 . 9 3  

3 . 1 0  

1 5 . 6 1  

1 5 . 5 0  

2 0 . 8 9  

2 0 . 8 6  

l? .  5 4  

15,. 4 7  

1 9 . 7 1  

1 9 . 6 7  

7 9 . 7 8  

7 3 . 6 8  

1 8 . 7 9  

1 8 . 6 7  

7 0 . 4 0  

2 0 . 5 3  

7 3 . 7 2  

2 3 . 6 4  

2 2 . 8 0  
2 7 . 8 6  

1 1 . 9 0  

11.81 

1 1 . 9 4  

1 1 . 8 9  

11.16  

1 1 . 2 1  

2 2 .  5 3  

7 2 . 4 5  

1 1 . 3 4  

1 1 . 2 3  

2 1 . 4 7  

7 1 . 3 6  

9 . 3 2  

9 . 2 6  

1 0 . 8 4  

1 0 . 7 2  

1 0 . 4 2  

1 0 . 3 7  

2-Methyl-4-triacetylhydrazino-pyrimido[4~,5’:4,5]thieno[2,3-b]quinoxaline (1 1): A mixture of 5 (0.57 
g, 0.002 mol) and acetic anhydride was refluxed for 3 hr. The solid separated was recrystallized and 
analyzed as in Table 11. 

2-(3,4-Dihydro-2-methylpyrimido[4’,5’:4,5]thieno [2,3-b]quinoxaline 4-y1)phthalazin-I, B(3H)dione (12): A 
mixture of 5 (0.57 g, 0.002 mol) and phthalic anhydride (0.296 g, 0.002 mol) in acetic acid (20 ml) was 
refluxed for 3 hr. The separated solid was recrystallized and analyzed as in Table 11. 

2-Methyl-4(3,5-dimethyl-pyrazol-l-yl)pyrimido [4’,5’:4,5]thieno[2,3-b]quinoxaline (13): A mixture of 5 
(0.57 g, 0.002 mol) and acetylacetone (0.005 mol) in ethanol (20 ml) was refluxed for 2 hr. The separated 
solid was recrystallized and analyzed as in Table 11. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
9
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



32 M. Z. A. BADR el al. 

TABLE I1 
Characterization data of the compounds 10-20 

Yield 4; F10 1 . A ria 1 y s i s C a  I ctl . / oun tl 

.~ _ - 

( b )  ( a )  C o m l i .  
. .. - - . . .. . . . .. . . . . . . . . . . m . 1' . O C  

No. Coloi ir  r o r m 1 1 1  a c 1 1  I I  5 
____ ___ - 

10a 

lob 

10c 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

739-240 

320 

325 

724-225 

245-746 

294-295 

325-326 

169-170 

255-256 

2 GO 

289-290 

2 7 0 - 2 7 1 

295-296 
( d c c . )  

85 
Oranye 
80 

Ycl low 
75 

Yellow 
70 

Yellow 
57 

Yellow 
60 

Yellow 
70 

Red 

75 
I3 e d d i s 11 

63 
Yellow 

65 
Red 

55 
Llrownish 

60 
Red 

65 
Drown 

c70H14b16S 

'7 1 t116N60S 

' 70" 13 N7°7S 
1 9 " 1 6 " 6  3 ' 

'7 1" 1 2 N 6 0 7 S  

'1 8 "14N6S 

1 4t18 N6S7 

16 1 2"6 '7 

7 0 " 1 7 N6S 

1 4H8N6S 

c tI N6 0 s  

18 t114N60?S 

C13t17N7S 

64.H6 
64.74 
6 3 . 0 0 
62.7A 
57.83 
57.97 
55 * 88 
55.71 
61.16 
60.95 
67.47 
67.45 
51.85 
51.95 
54.54 
54.65 
65.71 
65.14 
57.53 
57 * 54 
54.55 
54.49 
57.14 
54.07 
53.74 
53.16 

3.78 
3.64 
4 . 0 0  
9.97 
3.13 
3 .?4 
3.92 
4 . 1 0  

7 . 9 1  
?.86 
4 . 0 4  
4 . 1 3  

7.46 
2.57 
3.40 
3.37 
3 . 7 6  
3 . 1 9  

7.73 
7 . 6 9  

7.60 
? . 6 4  

3.70 
3.59 
7.38 
7.30 

27. 70 
7 7 . 6 )  

70.91 
23 * 61 
73.53 
20. 58 
20.47 
70.38 
70.25 
74.27 
24.17 
75.97 
75.92 
13.86 
73.71 
7 7 .  8 7  
77.84 
78. 76 
? A ,  67 
77.27 
77.18 
77.77 
27.12 
33.44 
33.79 

7 1  . a 0  

8.64 
9.57 
8 . 0 0  
7.90 
7.71 
7.67 
7.84 
7.71 
7.76 
7.69 
9.24 
9.11 
19.75 
1 9 . 6 7  

18.18 
18.02 
8.69 
8.56 
10.95 
10.87 
10.39 
10.37 

8 . 4 6  
8.31 

10.92 
10.86 

_____. ~ _ _ _ _ _ _ _ _  ~ ~ . _________ _ _ _ _ _ _ -  

(a) All compounds were recrystallized from ethanol 951; except 11,17 and 16 
which were recrystallized f r o m  acetic acid. 

( b )  After recrystallization. 

3-Mercapto-5-methyl-2-triazolo[4",3":I',6']pyrimido[4',5':4,5]thieno[2,3-b]quinoxaline (14): A mix- 
ture of 5 (0.57 g, 0.002 ml) and carbon disulphide (10 ml) in dry pyridine (15 ml) was refluxed for 4 
hr. The solid separated on water addition was recrystallized and analyzed as in Table 11. 

5-Methyl-3-ethylthio-s-triazolo[4",3":1',6']pyrimido[4',5':4,5]thieno[2,3-b]quinoxaline (15): A mix- 
ture of 14 (0.065 g, 0.002 mol) and fused sodium acetate in ethanol and ethyliodide (10 ml) was stirred 
for 1 hr. The solid separated on addition of water was recrystallized and analyzed as in Table 11. 

5-Methyl-3-phenyl-s-triazolo[4",3":l',6']pyrimido[4',5':4,S]thieno[2,3-b]quinoxaline (16): A mixture 
of 5 (2.82 g, 0.01 mol) and benzoyl chloride (20 ml) was refluxed for 4 hr. The separated solid was 
recrystallized and analyzed as in Table 11. 

5-Methyl-s-triazolo[4",3":1',6']pyrimido[4',5':4,5]thieno[2,3-b]quinoxaline (17): A mixture of 5 (0.57 
g, 0.002 mol) and formic acid (5 ml) in glycerol (20 ml) was refluxed for 3 hr. The separated solid on 
water addition was recrystallized and analyzed as in Table 11. 
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r 

Comp. Z o n e  o f  i n h i b i t i o n  (nm)  
. - -- 

No. B . c .  5 . a .  E . c .  K . s p .  P . n .  A . f 1 .  A . P u .  F.s. - - 
1 

2 

3 

4 

5 

6 

7 

8 

11 

18 

7 

10 

6 S 

1 7  

10 7 

~ . c .  = B a c i ~ l i l l s  c e r e u s ;  5 . a .  = S t a p t l y l o c o c c u s  a u r e u s ;  
E . c .  = L s h e r i c h i a  c o i l ;  K . s p .  = K l e b s i e l l a  s p . ;  

P . n .  = P e n i c i l l i u m  n i g r i c a n s ;  A . f 1 .  = A s p e r g i l l u s  f l a v a s ;  

A . f u .  = A s p e r g i l l u s  f u m i g a t u s ;  F . s .  = F u s a r i u m  s o l d n i . ;  most  

corn p o u  n d s  s h o w e d  r ema r k a  b 1 e ba c t e r i c i da 1 a c t  i v i t y w i t h 

a n t i f u n g a l  a c t i v i t y  f o r  some, a s  r e s u l t e d  o f  a g a r  d i f f u s i o n  t e s t .  

c o n s i d e r a b l e  

5-Methyl-s-triazolo/4",3":I ',6']pyrimido[4',S':4,5]thieno[2,3-b]quinoxaline-3(2H)-one (18) : A mixture 
of 5 (0.57 g, 0.002 ml) and chloroethylformate (3 ml) in dry pyridine (10 ml) was refluxed for 5 hr. 
The solid separated was recrystallized and analyzed as in Table 11. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
9
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



34 M. Z. A. BADR el al. 

3- Ethoxycarbonyl-5-methyl-s-triazolo[4“,3”:1’, 6’]pyrimido[4’,5’:4,5]thieno[2,3-b]quinoxaline ( 19): A 
mixture of 5 (0.57 g, 0.002 mol) and diethylmalonate (10 ml) was refluxed for 3 hr. The solid separated 
was recrystallized and analyzed as in Table 11. 

5-Methyl-tetrazolo[4”,3”:1’,6’]pyrimido[4‘,5’:4,5]thieno[2,3-b]quinoxaline (20): The title compound 
was prepared by treatment of 5 (0.57 g, 0.002 mol) and hydrochloric acid while dropping with sodium 
nitrite solution (10 ml) at 0°C and stirred for 30 minutes. The solid separated was recrystallized and 
analyzed as in Table 11. 
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