
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

SYNTHESIS AND REACTIONS OF NEW TRIAZINO THIADIAZINO
AND PYRIMIDO THIENO[2,3-b]-QUINOXALINE
O. S. Moustafaa

a Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt

To cite this Article Moustafa, O. S.(1997) 'SYNTHESIS AND REACTIONS OF NEW TRIAZINO THIADIAZINO AND
PYRIMIDO THIENO[2,3-b]-QUINOXALINE', Phosphorus, Sulfur, and Silicon and the Related Elements, 131: 1, 49 — 57
To link to this Article: DOI: 10.1080/10426509708031595
URL: http://dx.doi.org/10.1080/10426509708031595

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509708031595
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, and Silicon, 1997. Vol. 131, pp. 49-57 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1997 OPA (Overseas Publishers Association) N.V. 
Published by license under 

the Gordon and Breach Publishers imprint. 
Printed in Malaysia. 

SYNTHESIS AND REACTIONS OF NEW 
TRIAZINO THIADIAZINO AND PYRIMIDO 

THIENO[ 2,3-b]-QUINOXALINE 

0. S. MOUSTAFA 

Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt 

{Received 26 March 1997; InJinal form 28 May 1997) 

3-Amino-2-carbamoylthieno[2,3-b]quinoxaline 3 was synthesized and allowed to react with chloro- 
acetyl chloride to give N-chloroacetyl derivative 4. Cyclization of 4 into the title compund 5 was 
achieved in boiling acetic anhydride. Reactions of 5 with morpholine and diethylamine afforded 
pyrimidinones 6 and 7. Reaction of 3 with sulfuryl chloride, thionyl chloride and nitrous acid gave 
thiadiazine derviatives 8 and 9 and triazinothienoquinoxaline 11. Thionation and chlorination of 11 
by P,S5 and/or POCI, gave thioxotnazino and chlorotriazinothiencquinoxalines 12 and 13, respec- 
tively. Treatment of either 12 or 13 with hydrazine hydrate afford the hydrazinotriazinoquinoxaline 
14 which was utilized as precursor for producing other new triazinothiencquinoxalines 15-17. 

Keywords: Quinoxaline; morpholine; triazinothienoquinoxalines 

Numerous quinoxaline derivatives have been synthesized and still attract the 
attention of many research groups due to their biological importance."-51 For 
example quinoxalin-2-one has been shown to exhibit anti-inflammatory,[61 tran- 
qulizing, and antidepressent proper tie^.'^] Triazoloquinoxaline and pyrroloquin- 
oxaline derivatives have shown excellent bactericidal and fungicidal 
In this context and in continuation of our investigation of the synthesis of poly- 
heterocyclic systems containing a quinoxaline the synthesis of 
some new triazinothienoquinoxalines, thiadiazinothienoquinoxalines, and tri- 
azolotriazinothienoquinoxalines of potential biological activity is reported. 

Treatment of quinoxaline-2( 1 H)thione-3-carbonitrile (1) with chloroacetamide 
and fused sodium acetate in refluxing absolute ethanol gave (3-cyano-2-quinox- 
aliny1thio)acetamide (2) which was further cyclized by refluxing with sodium 
ethoxide solution to produce 3-amino-2-carbamoyl thieno[2,3-ljquinoxaline (3). 
The latter compound 3 was also produced directly by refluxing 1 with chloro- 
acetamide in the presence of K2C03.[141 Chloroacetylation of 3 gave 3-chloro- 
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50 O.S. MOUSTAFA 

acetyl derivative 4 which was subjected to ring closure in boiling acetic 
anhydride and furnished 2-chloromethyl pyrimidinone 5. Reaction of compound 
5 with a slight excess of morpholine resulted in the formation 2-(N-morpholi- 
nomethyl) pyrimido[4’,5’:4,5]-thieno[2,3,-~]quinoxalin-4-one (6). Refluxing of 
5 with diethylamine in ethanol gave the pyrimidinone derivative 7. The latter 
compounds (6 and 7) were also obtained upon reaction of the chloro-interme- 
diate 4 with morpholine or diethylamine, and the products were then cyclized 
with 10% KOH solution. Treatment of 3 with sulfuryl chloride or thionyl chlo- 
ride gave thiadiazino[4’,5’:4,5]thieno[2,3-b] quinoxalinone (8) and thiadi- 
azino[4’,5 ’:4,5]thieno[2,3-~]quinoxalinon-2-oxide (9).[15’ 

Another method for the cyclization of 3 involved acetylation via refluxing 
with acetic anhydride and then cyclization by treatment with 10% potassium 
hydroxide solution, which gave pyrimido[4’,5’:4,5]thieno[2,3-~]quinoxalin-4- 
one  derivative^"^] 10b,c. Compound 3 was also cyclized in one step to 1Oc by 
treatment with triethyl orthoformate and formic acid (Scheme 1). Compound 3 
reacted with concentrated hydrochloric acid and sodium nitrite in the presence 
of acetic acid at - 5°C to give 1,2,3-triazino[4’,5’:4,5]- thieno[2,3-b]-quin- 
oxalin-4(3H)-one (11) (Scheme 2). Compound 11 reacted with freshly distilled 
phosphorus oxychloride to give chlorotriazino derivative 12. The structure of 12 
was proven by an independent synthesis which involved the reaction of 3 amino 
2-carbonitril thieno[2,3-b]quinoxaline with sodium nitrite, HCI, and acetic acid. 
Treatment of the triazino compound 11 with phosphorous pentasulfide in dry 
pyridine gave the corresponding 1,2,3-triazino [4’,5’:4,5]thieno[2,3-b] 
quinoxalin-4(3H)thione (13), Compound 13 reacted with hydrazine hydrate in 
ethanol to give 4-hydrazino- 1,2,3-triazino[4’,5’:4,5]thieno[2,3-b]quinoxaline - 14, 
which was alternatively produced by refluxing 12 with hydrazine hydrate. Re- 
action of 14 with acetylacetone gave the pyrazolotriazinothienoquinoxaline de- 
rivative (15) Compound 14 underwent several cyclization reactions, for example, 
boiling 14 with benzoyl chloride andor formic acid gave triazolotriazinothieno- 
quinoxaline derivatives 16 and 17 respectively (Scheme 2). The structures of all 
compounds prepared were elucidated and confirmed on the basis of their ele- 
mental analyses (Table I) and spectroscopic data (Table 11). 

EXPERIMENTAL 

All melting points were determined an a Fisher John melting point apparatus 
and were uncorrected. IR spectra were recorded on a Pye-Unicam SP3-100 spec- 
trophotometer using KBr pellets. ‘H NMR spectra were measured on a Varian 
390 (90 MHz) NMR spectrometer in a suitable deutrated solvent, using TMS 
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QUINOXALINE DERIVATIVES 51 

NRR', 6= N Z O  

, 7 =  N(Et)2 

SCHEME 1 

as internal standard. Table XI. Elemental analyses were performed on a Perkin- 
Elmer 240 C microanalyzer (Table I). 

Quinoxalin-2(l~thione-3-carbonitrile (1) 

It was prepared according to the reported method'"' m.p 254-255°C (lit 255°C). 

3-Carbonihile-2-quinoxalinthioacetamide (2) 

A mixture of 1 (1.87 g 0.01 mol) and chloroacetamide (0.92 g, 0.01 mol) and 
anhydrous sodium acetate (5 gm) in ethanol (30 ml) was refluxed for 2 hr. The 
separated solid was recrystallized from ethanol as buff crystals. 
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52 0,s. MOUSTAFA 

3-Amino-2-carbamoyl thieno[2,3-b]quinoxaline (3) 

A suspension of compound 2 (4.9 g, 0.02 mol) in ethanol (40 ml) containing 
dissolved sodium (250 mg) was refluxed for 15 min, and then allowed to cool. 
The separated precipitate was filtered off and recrystillized from ethanol as or- 
ange crystals of 3. 

2-Carbamoyl-3-ch2oroacetylamino thieno[2,3-&]quinoxaline (4) 

The title compound was prepared by heating 3 (2,4 g, 0.01 mol) in chloroacetyl 
chloride (25 ml) under reflux for 20 mins, the mixture was allowed to cool and 
then poured into ice-water (100 ml). The precipitate was collected and recrys- 
tallized from ethanol as pale yellow crystals. 

2-Chloromethylpyrimi[4',5~:4,5~thieno[2,3,-~]quinoxa~n-4~3~ one (5) 

Compound 4 (1.6 g, 0.005 mol) in acetic anhydride (50 ml) was refluxed for 4 
hr. The solid thus seperated after cooling was collected and recrystallized from 
ethanol as yellow crystals. 
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QUINOXALINE DERIVATIVES 53 

TABLE I Melting points yields and analytical data of the prepared compounds. 
Compound M.P (“C) Formula (M. W) CalculaterUFound 
No. (Beld %) 

C H N S cl 

2 212 
(88) 

3 246 
(92) 

4 25 1 
(80) 

5 295 
(65) 

6 > 330 
(78) 

7 287-289 
(69) 

8 218 
(72) 

9 34 1 
(85) 

lo,* 260 
(83) 

11 262 
(78) 

12 193 
(65) 

13 287 

14 268 

15 28 1 
76 

16 252 
(81) 

17 275 
(69) 

(70) 

(90) 

54.09 
53.87 
54.09 
53.93 
48.75 
48.61 
51.65 
5 1.49 
57.69 
57.72 
60.17 
60.08 
48.52 
48.56 
45.5 1 
45.60 
54.54 
54.38 
5 1.76 
51.79 
48.35 
48.28 
48.70 
48.63 
49.07 
49.21 
57.65 
57.78 
60.84 
60.79 
51.61 
51.49 

3.27 
3.20 
3.27 
3.10 
2.81 
2.73 
2.3 1 
2.35 
4.24 
4.18 
5.01 
5.20 
1.47 
1.42 
2.06 
2.12 
3.49 
3.5 1 
1.96 
1.83 
1.46 
1.39 
1.84 
1.92 
2.60 
2.48 
3.30 
3.20 
2.53 
2.46 
1.79 
1.82 

22.45 
22.81 
22.95 
22.83 
17.50 
17.62 
18.54 
18.40 
19.83 
19.73 
20.64 
20.53 
20.58 
20.53 
19.31 
19.28 
19.58 
19.54 
27.45 
27.52 
25.64 
25.53 
25.87 
25.75 
36.43 
36.35 
29.42 
29.53 
27.60 
27.47 
35.12 
34.90 

13.11 
13.23 
13.11 
13.18 
10.00 
9.96 

10.59 
10.70 
9.06 
9.21 
9.43 
9.51 

23.52 
23.40 
22.06 
2 1.93 
11.18 
1 1.30 
12.54 
12.43 
11.72 
11.81 
13.61 
13.50 
11.89 
1 1.72 
9.60 
9.72 
9.01 
9.21 

11.46 
1 1.37 

*Full analysis of lob and 10. present in lit.‘10~131. 

2(N-Morpholinomethyl)pynm~o[4‘,5‘:4,5]thieno[2,3-~]quinoxalin-4(3~) - one 
(6) 

(A) A mixture of 4 (1.6 g, 0.005 mol) and morpholine (1 ml) inkthanolic KOH 
(lo%, 30 ml) was heated under reflux for 4 hr allowed to cool. The precipitated 
product was collected and recrystallized from dioxane as yellowish crystals. 

(B) A mixture of 5 (1.5 g, 0.005 mol) and morpholine (1.2 ml) was refluxed 
for 2 hr. The reaction mixture on dilution with ethanol (35 ml) and cooling gave 
6 as yellowish crystals, identical with the sample obtained above. 

2-(~-Diethyl)methy~ynm~o[4’,5’:4,5]thieno[2,3-~]quinoxalin-4(3~) one (7) 

(A) A mixture of 4 (1.6 g, 0.005 mol) and diethylamine (2 ml) in alcoholic 
KOH (lo%, 40 ml) was refluxed for 3 hr. and allowed to cool. The solid product 
was collected and recrystallized from ethanol as pale yellow crystals. 
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54 O.S. MOUSTAFA 

TABLE I1 IR and 'H-NMR suectral data of the DRDXed comuounds. 

Compound Spectral data 
No. 

2 

3 

4 

5 

6 

7 

8 
9 
lo,* 

11 

12 
13 
14 
15 

16 
17 

IR: 3400, 3200(NHz); 2215 (CEN); 1680 (C=O). 
'H-NMR (DMSO); 6 2.2 (s. 2 H, NH,); 6 4.3 (s, 2 H, CH,), 6 
7.7-8.5 (m, 4 H. ArH). 

'H-NMR (DMSO); 6 2.2 (s, 2 H. CONH?), 6 7.8-84 (m, 4H, 
ArH). 

'H-NMR (DMSO); 6 2.3 (s, 2 H, NH?). 6 4.5 (s, 2 H, CH,), 6 10.5(s. 1 
H, NH); 6 7.9-8.7 (rn, 4 H. 
ArH). 
IR: 3200-3340 (NH); 1670 (C = 0). 
'H-NMR (TFA); 6 4.2 (s, 2 H, CH,); 6 7.5-8.4 (rn, 4 H, ArH). 
IR: 3180 (NH); 1655 (C=O),  'H-NMR (DMSO): 6 3 .63 .7  (m, 

8.3 (m, 4 H, ArH). 
IR: 3400-3160 br.(NH); 1645 (C=O) .  

CH?); 6 3.9 (s, 2 H. CH,), 6 10.2 (s, I H, NH), 6 7.6-8.2 (m, 4 
H, ArH). 
IR: 1720 (C=O).  'H-NMR (TFA): 6 7.8-8.4 (m, 4 H, ArH). 
IR: 3300, 3220 (NH); 1640 (C = 0). 
IR: 3410, 3180 (NH,NH2); 1665 (C=O).  
'H-NMR (TFA): 6 2.1 (s, 3 H, CH,); 6 7.4-8 (m, 4 H, ArH). 
IR: 3200 (NH); 1660 (C=O).  'H-NMR (DMSO): 6 7.5-8.3 (m, 
4 H, ArH), 6 9.2 (s, 1 H, NH). 

IR: 3210 (NH); 1220 (C=S).  
IR: 3340-3 170 (NH, NH2). 
1R: 1620 (C= N-); 'H-NMR (CDCI,): 6 2.9 (s, 3 H, CH,), 6 
2.6 (n,  3 H. CH,) both of pyrazole ring; 6 6.2 (s. I H. CH); 6 
7 . 6 8  (m, 4 H, ArH). 
IR: 1590 (C=N-); 'H-NMR (DMSO): 6 7 . 6 8 . 4  (s, 9 H, ArH). 
IR: 1600 (C=N-); 'H-NMR (DMSO): 6 8.9 (s, I H, CH triazol 
ring); 6 7.5-8.1 (m, 4 H, ArH). 

IR: 3460, 3320 (NHZ); 3420, 3180 (NH,); 1660 (C=O).  

IR: 3370, 3160 (NH?); 3260 (NH); 1690, 1650 ( 2 C z O ) .  

6 H, CH, + CHZ-0-CH?); 6 2,3-2.6 (t, CHZ-N-CH,), 6 7.6- 

'H-NMR (CDCI,): 6 1.2-1.4 (t, 6 H, CH,), 6 4.24 .5  (9. 4 H, 

IR: 1620 (C=N-) .  

(B) A mixture of 5 (1.5 g, 0.005 mol) and diethylamine (2 ml) in absolute 
ethanol was heated under reflux for 3 hr. On cooling the solid product was 
filtered off and recrystallized from ethanol as pale yellow crystals, identical with 
the sample obtained above. 

1,2,6- Thiadiazin[4',5':4,5]thieno[2,3-bJquinoxalin-4-one (8) 

A mixture of 3 (1.22 g, 0.005 mol) and sulfuryl chloride (20 ml) was refluxed 
for 3 hr. The excess sulfuryl chloride was evaporated under reduced pressure. 
The viscous residue was poured into ice-water (100 ml). The solid product was 
collected and recrystallized from dioxane to give 8 as brownish crystals. 
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QUINOXALINE DERIVATIVES 55 

4-0xo-1,2,3,4-tetrahydro-l,2,6-thiadiazino[4',5' :4,5]thieno[2,3-b]quinoxalin- 
2-oxide (9) 

The title compound was prepared by refluxing thionyl chloride (20 ml) with 
compound 3 (2,4 g, 0.01 mol) for 4 hr. The excess sulfonyl chloride was evap- 
orated under reduced pressure. The solid product was filtered off and recrystal- 
lized from dioxane as pale brown needles. 

3-Aminoacetyl-2-carbamoyl thieno[2,3-l~]quinoxaline (10,J 

The title compound was prepared by refluxing 3 (4.88 g, 0.02 mol) in acetic 
anhydride for 3 hr. After cooling, the solid product was separated and recrys- 
tallized from acetic-ethanol as Lemon yellow needles of 10,. 

2-Methy~ynm~o[4',S':4,S]thieno[2,3-&]quinoxalin-4(3H_) one (lob) 

The title compound was prepared by cyclization of 10a under treatment with 
10% potassium hydroxide solution. It gave 10b as yellow crystals, m.p. 360°C, 
which agree with the literature"'] m.p. (360°C). 

Pyrimido[4',5':4,5]thieno[2,3-&]quinoxalin-4(3H) one (10c) 

Compound 3 was cyclized in one step to 1Oc by refluxing with triethyl ortho- 
formate and formic acid for 3 hr. to yield 1Oc as yellowish crystals which agree 
with the literat~re."~] 

1,2,3- Triazino[4',5':4,5]thieno[2,3-&]quinoxalin-4(3H_) one (Zl) 

The title compound was prepared by treatment of 3 (2,44 g, 0.01 mole) with 
hydrochloric acid while adding dropwise sodium nitrite solution (20 ml) at 
-5°C in presence of acetic acid (10 ml) and stirring for one hour. The solid 
separated was recrystallized from acetic acid as buff crystals. 

4-Chloro-1,2,3-triazino[4',5':4,5]thieno[2,3-~]quinoxaline (12) 

Compound 11 (0.510 g, 0.002 mol) in phosphorous oxychloride (30 ml) was 
refluxed for 3 hr and allowed to cool. The reaction mixture was poured into ice- 
cold water (100 ml) whereby a yellow solid was precipitated. It was filtered off 
and recrystallized from ethanol as yellow crystals. 
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56 O.S. MOUSTAFA 

1,2,3-Triazino[4',5':4,5]thieno[2,3-~]quinoxalin-4~3~~hione (13) 

A mixture of 11 (1.77 g, 0.005 mol) and phosphorous pentasulphide (1.0 g, 
0.005 mol) in dry pyridine was refluxed for 5 hr. The solid separated on water 
addition was filtered and recrystallized from acetic acid as redish needles. 

CHydrazino- 1,2,3-triazino[4',5' :4,5]thieno[2,3-&]quinoxalin e (1 4) 

The title compound was prepared by refluxing hydrazine hydrate (6 ml) with 
either 12 (2.73 g, 0.01 mol) in absolute ethanol (35 ml) for 1 hr, or with 13 
(2.71 g, 0.01 mol) for 4 hr. The solid separated was washed with ethanol and 
recrystallized from ethanol as red crystals. 

5(3,4-Dimethyl-pyrazol-I -yl)1,2,3-triazino[4',5':4,5]thieno[2,3-b]quinoxaline - 

(15) 

A mixture of 14 (5.4 g, 0.02 mol) and acetylacetone (0.04 mol) in ethanol (50 
ml) was refluxed for 4 hr. the seperated solid was recrystallized from ethanol as 
pale brown needles. 

3-Phenyl-s-triazolo[4':3": I ', 6']1,2,3-triazino[4',5' :4,5]thieno[2,3-&]- 
quinoxaline (16) 

The title compound was prepared by refluxing 14 (1.35 g, 0.005 mol) in benzoyl 
chloride (15 ml) for 5 hr., after cooling. The solid product was filtered and 
washed several times with pet-ether (4040°C) and recrystallized from acetic 
acid as yellowish crystals. 

s- T~zol0[4",3~':1 ',6']-I,2,3-triazino[4',5':4,5]thieno[2,3-~]quinoxaline (1 7) 

A mixture of 14 (0.54 g, 0.002 mol) and formic acid (10 ml) was refluxed for 
5 hr. The solid 17 isolated after addition of water was recrystallized from acetic 
acid as brownish crystals. 
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