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3-Dimethylamino-, 3-methoxy-, 3-(2-methoxyethoxy)- and 3-n-butoxy-2-chloroquinoxaline 
(IV, VIa, Vila, VIlla) were prepared from 2,3-dihydroxyquinoxaline (Ia) via 2,3-dichloro deriva
tive IIa. In analogy, 2-chloro-3,6,7-trimethoxyquinoxaline (VIb) was prepared from 2,3-dihydro
xy-6,7-dimethoxyquinoxaline (lb). Reaction of 4,5-dimethoxy-o-phenylenediamine with the 
hemiacetal of ethyl glyoxylate yielded 2-hydroxy-6,7-dimethoxyquinoxaline (XV) which was 
converted to the 2-chloro derivative XVI. Condensation of 4,5-methylenedioxy-I ,2-phenylene
diamine (XVIII) with the diethyl ester of mesoxalic acid yielded the ethyl ester of 3-hydroxy-6,7-
methylenedioxy-2-quinoxalinecarboxylic acid (XI X) which was chlorinated to the 3-chloro deriva
tive XX and saponified to the acid XXI. This acid was decarboxylated to 2-chloro-6,7-methylene
dioxyquinoxaline (XXII). Reactions of the chloro derivatives IIa, IIb, IV, VIa, VIb, VIla, VIlla, 
XVI and XXII either directly with sulfanilamide or after conversion to trimethylammonium salts 
XII and XIII, resulted in the sulfonamides IlIa, IIIb, V, IXa, IXb, Xa, XIa, XIVa, XVII and XXIII. 
In comparison with sulfadimidine, 2-dimethylamino-, 2-methoxy- and 2-(2-methoxyethoxy-
3-sulfanilamidoquinoxaline had a significantly higher antibacterial effect toward Streptococcus 
pyogenes /J-haemo!yticl/s and Staphylococcus pyogenes aureus. 

In a previous communication 1 we dealt with the chemical and pharmaceutical research 
of compounds derived from 3-hydroxy-6,7-dialkoxy-2-quinoxalinecarboxylic acids. 
It was the aim of the present work to prepare several new sulfanilamidoquinoxalines 
for bacteriological screening. Of this group, literature reports exist on 3-methoxy-, 
5-methoxy- and 6-methoxy-2-sulfanilamidoquinoxaline2 

-4. 

For the preparation of all the sulfonamides we used as principal intermediates 
the corresponding 2-chloro derivatives. In their preparation we proceeded from the 
well-known 2,3-dihydroxyquinoxaline (Ia) obtained by condensation of 1,2-phenyl
enediamine with the diethyl ester of oxalic acids,6 which was converted in the usual 
way via the 2,3-chloro derivative II a (using partial alkoxylation) to the corresponding 
2-chloro-3-alkoxyquinoxalines (Scheme 1). In this way, 3-methoxy-, 3-(2-methoxy
ethoxy)- and 3-n-butoxy-2-chloroquinoxaline (VIa, VIla, VIlla) were prepared. 
Similarly, using partial amination, we obtained 3-dimethylamino-2-chloroquinoxa
line (IV) . Condensation of 4,5-dimethoxy-l,2-phenylenediamine with the diethyl 
ester of oxalic acid we obtained 2,3-dihydroxy-6,7-dimethoxyquinoxaline (Ib) which 
was converted via the 2,3-dichloro derivative lIb to 2-chloro-3,6,7-trimethoxyquino
xaline (VIb). Condensation of 4,5-dimethoxy-l,2-phenylenediamine with the hemi-
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acetal of ethyl glyoxylate resulted in 2-hydroxy-6,7-dimethoxyquinoxaline (XV) which 
was processed to the 2-chloro derivative XVI with the aid of phosphorus oxychloride. 
In the preparation of 2-chloro-6,7-methylenedioxyquinoxaline XXII we proceeded 
somewhat differently (Scheme 2). Using the reaction of 4,5-methylenedioxy-
1,2-phenylenediamine (XVIII) with the diethyl ester of mesoxalic acid we prepared 
the ethyl ester of 3-hydroxy-6,7-methylenedioxy-2-quinoxalinecarboxylic acid (XIX) 
which was first converted to the 2-chloro derivative XX and this was saponified 
to the acid XXI . Decarboxylation of this acid yielded 2-chloro-6,7-methylenedioxy
quinoxaline (XXII). 

The alkoxy-2-chloroquinoxalines thus prepared were processed to the corres
ponding 2- or 3-sulfanilamidoalkoxyquinoxalines either by a direct reaction with 

Rl"lrN~rC1 
R 2/~"N':?"CI 

Ia,Ib IIa, lIb 

/1 
Rl"~/N",,,/CI 

I II I 
R 2/~"N':?"NH 

I 
S02C6 H4·NH2 

'IIIa,IIIb 

Rl"~/N",,,/OR3 

I II I 
R 2/~"N':?"CI 

VIa, R3 = CH3 
Vlb, R3 = CH3 

IV 

~/N"",/N(CH3h 

I II I 
~"N':?"NH 

I 
S02C6 H4·NH2 

V 

VIla, R3 = CH2.CH20CH3 
VIlla, R 3 = n-C4H9 

/ 
Rl"~/N",,,/OR3 

RvUlN~LNH 
I 

CH30,,~ N"", 

I f I 
CH30/~"N':?"R3 

S02C6 H4· NH2 

XII, R3 = CH3 
XIII, R3 = CH2 .CH20CH3 

IXa, R3 = CH 3 
IXb, R3 = CH3 

Xa, R3 = H 

Xla, R: = n-C4H9 
XIVa, R = CH2 .CH2 0CH3 

a: Rl = R2 = H; b: Rl = R2 = OCH3 

SCHEME 1 

XV, R3 = OH 
XVI, ' R 3 = CI 

XVII, R3 = HNS02.C6 H4.NH2 

Collection czechoslov. Chern, Cornrnun, /Vol. 37/ (1972) 



Sulfanilamidoquinoxalines 889> 

sulfanilamide in dimethylformamide in the presence of anhydrous potassium carbo
nate (method A) or according to KlOtzer and Bretschneider7 after amination with 
trimethylamine by the reaction of the thus obtained quinoxalinyltrimethylammonium 
chloride with a sodium salt of sulfanilamide (method B). 

2-Methoxy-3-sulfanilamidoquinoxaline (IXa) was described by Stevens and co
workers3

• Reaction of N4 -acetylsulfanilamide with 2-chloro-2-methoxyquinoxaline 
in nitrobenzene in the presence of potassium carbonate and Cu-bronze yielded 
after a complicated isolation 2·8% of a compound melting at 263 - 264°C. In this 
laboratory, sulfonamide IXa was prepared by both the above methods and the 
products obtained were purified by precipitation from an ammonia solution and 
by crystallization. Chromatographically uniform preparations had in both cases 
a m.p. 229-230°C. The substantial difference in the melting points obtained here 
and that of Stevens' preparation led to the idea that according to Stevens' procedure 
the 2-methoxy-3-sulfanilamidoquinoxaline may have been hydrolyzed with sodium 
hydroxide to which the compound is rather sensitive as was found here. Hence, the 
sulfonamide IXa was heated with 2·5M-NaOH for 3 h in a boiling-water bath which 
are the conditions used by Stevens and coworkers 3 during isolation of their product. 
According to thin-layer chromatography on silica gel the reaction mixture contains 
a small amount of the starting methoxy compound IXa but a majority of 2,3-di
hydroxyquinoxaline Ia and 2-hydroxy-3-sulfanilamidoquinoxaline Xa which was 
also isolated. It is thus assumed that the compound designated by Stevens and co
workers 3 as 2-methoxy-3-sulfanilamidoquinoxaline was a mixture containing pre
dominantly the 2-hydroxy derivative Xa. 

Sulfonamides IlIa, IIIb, V, IXa, IXb, Xla, XIVa, XVII and XXIII were tested 
in mice infected intraperitoneally with Streptococcus pyogenes f3-haemolyticus, 

Staphylococcus pyogenes aureus and Escherichia coli. The compounds were ad
ministered to the animals per os 4 times a day in doses of 25 mg/kg for 3 days. 

/O,~/NH2 CO.COOC2H S 
H 2 C I II + I 

"-O/~'NH2 COOC2H S 

XVIII 

SCHEME 2 

XX, R = COOC2HS 
XXI, R = COOH 

XXII, R= H 
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The sulfonamides V, VIa and XIVa showed a better effect against streptococcal and 
staphylococcal infection than did sulfadimidine (2-sulfanilamido-4,6-dimethyl
pyrimidine) which was used as a reference standard in these tests. 

EXPERIMENTAL 

The melting points were determined in Kofler's block. Samples for elementary analysis were dried for 2 h in oil-pump 
vacuum (about 0·2 Torr) over phosphorus pentoxide at a temperature proportional to the melting point of the compound. 

2-Chloro-3-d imethylaminoquinoxaline (IV) 

12·2 g 2,3-dichloroquinoxaline8 was dissolved under stirring in 200 ml 0·6 M ethanolic solution 
of dimethylamine. After 4 days, the solution was concentrated by distillation in vacuo, the resi
due was mixed with water (60 ml) and made alkaline with sodium carbonate. The precipitated 
product was crystallized from methanol and had a melting point of 63-63·5°C. The yield was 
13-2 g (98,5%). For ClOH 10 CIN3 (207 ·7) calculated 57'84% C, 4'85% H, 17·07% Cl, 20·23% N; 
found : 58'18% C, 4·93% H, 16·87% Cl, 20·25% N. 

2~Chloro-3-methoxyquinoxaline (VIa) 

Modification of the procedure3 made it possible to increase the yield. A solution of sodium 
methanolate (1 '25 g sodium in 150 ml methanol) was added dropwise over a period of 2 h 
to a suspension of 10 g 2,3-dichloroquinoxaline6 ,7 in 375 ml methanol. The mixture was stirred 
at room temperature for 5 h. Methanol was then distilled away and the residue mixed with 40 ml 
water. The precipitated product was removed by filtration, washed with water and dried in air. The 
yield was 9·0 g (93%), m.p. 74-77°C. Reference3 gives m.p. 74-75°C. 

2-Chloro-3-(2-methoxyethoxy)quinoxaline (VIla) 

The compound was prepared in analogy to VIa by a reaction of Ila with sodium 2-methoxy
ethanolate. Yield 87·4%, m.p. 53-55°C. For Cll Hll ClN20 2 (238·7) calculated: 55·36% C, 
4'65% H, 14·85% CI, 11·74% N; found : 55'27~;'; C, 4'72% H, 14-98% CI, 11'83% N. 

2-Chloro-3-n-butoxyquinoxaline (VIlla) 

The compound was prepared in analogy to VIa by a reaction of Ila with sodium butanolate. 
Yield 7·0 g (59%), m.p. 25- 29°C. For C12H 13CIN2 0 (236·7) calculated: 60'89% C, 5'50% H, 
14·98% CI, 11·86% N; found : 59-40% C, 5'14~~ H, 14'85% CI, 11·87% N. 

2,3-Dihydroxy-6,7-dimethoxyquinoxaline (Ib) 

22·8 g 4,5-dinitroveratrol was hydrogenated in 250 ml ethanol with Raney Ni (10 g) at 60-70°C 
to 4,5-diaminoveratrol1. The filtrate after removal of the catalyst Was mixed with 90 ml diethyl 
ester of oxalic acid, the reaction mixture was heated slowly to 175-180°C and maintained at 
that temperature for 4 h . After cooling, the precipitated product was filtered and washed with etha
nol. Yield 18·3 g (82%) of a compound melting at about 360°C (under decomposition). Sample 
for analysis was purified by precipitation from an alkaline solution with dilute acetic acid and 
by washing with hot water. It then melted above 360°C (under decomposition). For CloHION204 
(222,2) calculated: 54'05% C, 4'54% H, 12'61% N; found: 53·75% C, 4'46% H, 12·78% N. 
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2,3-Dichloro-6, 7 -dimethoxyquinoxaline (JIb) 

A mixture of 10·0 g Ib and 100 ml phosphorus oxychloride was stirred and slowly heated to boiling 
temperature and refluxed for 3 h. At reduced pressure, the remaining oxychloride was distilled 
off and the warm (60°C) residue was poured into ice-cold water and neutralized with ammonia. The 
precipitated product was filtered, washed with water and dried in air. Yield 10·2 g (88%), m.p. 192 to 
195°C. A sample for analysis was recrystallized from a mixture of cyc10hexane and benzene (1 : 1) 
and melted at 198-199°C. For CloHsCi2N202 (259,1) calculated: 46'36% C, 3'11% H, 27'37%Cl, 
10'81% N; found: 46·41% C, 3'09% H, 27'50% Cl, 10·86% N. 

2-Chloro-3,6, 7 -trirriethoxyquinoxaline (VIb) 

Sodium methylate (0'24 g sodium in 50 ml methanol) was added dropwise over an hour to a solu
tion of 2·59 g JIb in 130 ml methanol, whereupon the reaction mixture was stirred and heated 
to the boiling temperature and refluxed to disappearance of the alkaline reaction (1 h). The pro
duct precipitated upon cooling was filtered and washed with water. Yield 2·02 g (79'2%), m.p. 
180·5-181·5°C. After two-fold crystallization from ethanol the m.p. did not change. For Cll H il . 

. ClN20 3 (254,7) calculated: 51'88% C, 4·35% H, 13-93% Cl, 11'00% N; found: 51·73% C,4'28%H, 
15'65% Cl, 11·19% N. 

2-Hydroxy-6, 7 -dimethoxyquinoxaline (XV) 

A freshly prepared solution of 4,5-diaminoveratroll (prepared by catalytic hydrogenation of 11·4 g 
4,5-dinitroveratrol) in 125 ml ethanol was mixed with aqueous-ethanolic solution of hemiacetal 
of ethyl glyoxylate9 and the mixture was heated slowly to boiling under a reflux condenser. 
After 3 h the heating was terminated, the mixture cooled and the precipitate filtered and washed 
with water and ethanol. Yield 5·2 g (51%), m.p. 260-266°C. A sample for analysis was crystallized 
from dimethylformamide and melted at 262-266°C. For CloHION203 (206,2) calculated: 
58'25% C, 4·89% H, 13-58% N; found: 58'95% C, 5·21% H, 13-68% N. 

2-Chloro-6, 7 -dimethoxyquinoxaline (XVI) 

A mixture of 8·22 g XV and 50 ml phosphorus oxychloride was heated to boiling. After 1 h 
of boiling it was cooled and poured into ice-cold water. Neutralization with ammonia yielded 
4·45 g (49·7%) of a compound melting at 152-155°C. A sample for analysis was crystallized 
from ethanol and melted at 154-156·5°C. For CloH9ClN202 (224·6) calculated: 53'46~;'; C, 
4'04% H, 15·78% Cl, 12-47% N; found: 53'56% C, 4'06% H, 15'83% Cl, 12-49% N. 

Ethyl Ester of 3-Hydroxy-6,7-methylenedioxy-2-quinoxalinecarboxylic Acid (XIX) 

A solution of 10·6 g 4,5-dinitro-l,2-methylenedioxybenzenelO,l1 in 100 ml ethanol was hydro
genated on Raney Ni at room temperature. After 5 h, the absorption was terminated (consumption 
of 6·7litres at 22°C and 750 Torr). The catalyst was filtered and the formed 4,5-diamino-l,2-methyl
enedioxybenzene (XVIlI) was condensated without isolation in an ethanolic solution with 19·5 g 
diethylmesoxalate by refluxing for 2·5 hr. After cooling, the precipitated product was filtered 
and washed with water and ethanol. Yield 8·8 g (67),% m.p. 258-259°C (nnder decomposition). 
A sample for analysis was crystallized from dioxane and melted at 258-264°C (under decom
position). For CI2HION20S (262'2) calculated: 54·97% C, 3'84% H, 10'68% N; found: 54·76% C, 
4'18% H, 10·82% N. 
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Ethyl Ester of 3-Chloro-6,7-methylenedioxy-2-quinoxalinecarboxylic Acid (XX) 

g·o g ester XIX was stirred. and heated to boiling temperature in 50 ml phosphorus oxychloride. 
After 1 h of boiling the reaction mixture was poured into ice-cold water and neutralized with 
5M-NaOH (150 mI). On the following day, the precipitated product was filtered, washed with 
water and, while moist, recrystallized from ethanol. Yield 4·4 g (51'5%), m.p. 128-1 32°C. A sam
ple for analysis was crystallized from ethanol and melted at 132-133°C. For C12HgClN204 
(280·7) calculated: 51'35% C, 3·23% H. 12'63% CI, 9·98% N; found: 51'57% C, 3'22% H, 12·70% 
CI, 9'90% N. 

2-Chloro-6,7-methylenedioxyquinoxaline (XXII) 

5·6 g ester XX was refluxed in a solution of 3·0 g anhydrous sodium carbonate in 200 ml 75% 
ethanol for 5 h. The reaction mixture was then decolourized with charcoal and evaporated to dry
ness. The residue was dissolved in a small amount of water and acidified with a small amount 
of hydrochloric acid. The precipitated 3-chloro-6,7-methylenedioxy-2-quinoxalinecarboxylic acid 
(XX I) was filtered, washed with water and dried. Yield 4·2 g (83,2%) of a compound melting 
at 210-214°C. Gram-equivalent determined by potentiometric titration: 256·1; for CloHsCIN2.04 
calculated: 252·6. 4·1 g acid XXI was heated for 10 min to 205°C in diphenyl ether (25 ml). 
The reaction mixture was diluted with light petroleum and the precipitated product was filtered 
<>n the following day and washed with light petroleum. A total of 2·6 g compound (80%) melting 
at J26- 130°C was obtained. A sample for analysis was crystallized from ethanol and melted 
at 136-138°C. For C9H sC1N20 2 (208,6) calculated: 51'81% C, 2'42% H, 17'00% CI, 13'43% N; 
found: 52·06% C, 2·44% H, 16·99% Cl, 13 '34% N. 

2-Chloro-3-sulfanilamidoquinoxaline (IlIa) 

A mixture of 4·0 gIla, 3-44 .g sulfanilamide, 2·8 g anhydrous sodium carbonate and 15 ml di
methylforl11amide was heated under stirring for 45 min to 145-150°C, Dimethylformamide 
was then distilled off at reduced pressure. The residue was dissolved in 100 ml hot water and 5 ml 
ammonia, the solution was decolourized with charcoal and the product precipitated from warm 
(35-45°C) filtrate. The product was filtered, stirred with hot water and filtered again. Yield 
6·3 g (93 ,6%), m.p . 208- 212°C, The sample for analysis was twice precipitated from dilute am
monia with hydrochloric acid. The m.p. remained unchanged. For C14H ll CIN4 02S (334'8) 
calculated: 50·22% C, 3'31 % H, 10'59% CI, 16·74% N, 9·58% S; found: 50'45% C, 3'46% H, 
10'38% Cl, 16·85% N, 9·52% S. 

2-Chloro-3-sulfanilamido-6, 7 -dimethoxyq uinoxaline (IIlb) 

A mixture of 4·15 g Ilb, 2·75 g sulfanilamide, 2·2 g anhydrous potassium carbonate and 15 ml 
·dimethylformamide was heated for 2 h to 145-155°C and further treated as for the preparation 
·of lIla. Yield 2·75 g (44%), m.p. 270-275°C. Sample for analysis was dissolved in dilute ammonia 
and the solution concentrated in vacuo for crystallization. The product was then recrystallized 
from 50% acetic acid and melted at 276°C. For C16H1SClN404S (394'8) calculated: 48·67% C, 
3'83% H, 8'98% Cl, 14'19% N, 8'12% S; found: 48'73% C, 3-92% H, 9'13% Cl, 14'28% N, 8·26% S. 

2-Dimethylamino-3-sulfanilamidoquinoxaline (V) 

~·6 g sulfanilamide and 4·15 g anhydrous potassium carbonate were added to a solution of 6·22 g 
IV in 30 ml dimethylformamide. The mixture was heated to 150°C and maintained at this tem-
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perature for 90 min . It was then distilled at reduced pressure to remove dimethylformamide 
and the residue was mixed with water (35 011) and ammonia . After heating to SO°C the insoluble 
residue was filtered, washed with water (10 ml) and the filtrate decolourized with charcoal. 
On cooling, a crystalline product precipitated and another fraction was obtained by neutraliza
tion of the mother liquor with dilute hydrochloric acid. Yield 5·S g (56-4%), m.p. 200-202°C. 
Further crystallization from methanol did not appreciably alter the melting point. For 
C1 6H17 .Ns02S (343·4) calculated: 55 ·96% C, 4·99% H, 20·39% N , 9·34% S; found: 55·56% C, 
5·33% H, 19·5S% N, 9·14% S. 

(3-Methoxy-2-quinoxalinyl)trimethylammonium Chloride (XII) 

5·S g VIa was dissolved in 25 011 3·6M benzene solution of trimethylamine and the solution 
left to stand at room temperature for 10 dars. The quaternary salt was then filtered and washed 
with benzene. Yield 3·5 g (46%). Attempts at crystallization were not successful. For C12H 16 . 
. CIN 3 0 (243·7) calculated: 14·54% CI-; found: 14·04% Cl-. 

2-Methoxy-3-sulfanilamidoquinoxaline (lXa) 

Method A: A mixture of 3·0 g VIa, 2·65 g sulfanilamide, 2·15 g anhydrous potassium carbonate 
and 15 ml dimethylformamide was heated under stirring to 150°C until carbon dioxide evolution 
stopped (45 min). The dimethylformamide was distilled off at reduced pressure and the residue 
was dissolved in hot water with an addition of ammonia. After decolourizing with charcoal, 
the product was precipitated with dilute hydrochloric acid and then reprecipitated from an am
monia solution. The product obtained (4·5 g) melted at ISO-205°C. Crystallization from acetone 
yielded an insoluble compound melting at 27S-2S0°C, which did not show a depression upon 
mixing with 2-hydroxy-3-sulfanilamidoquinoxaline (Xa). Concentration of the mother liquor 
yielded 3·6 g of a compound melting at 205-210°C which was further crystallized from a mixture 
of acetone and water (2 : 1) and then from methanol to reach a m.p. of 227-230°C. It was chro
matographically uniform. Paper chromatography was done in butanol-ammonia-water (5 : 2 : 2) . 
For ClsH14N403S (330·3) calculated: 54·54% C, 4·27% H, 16·96% N, 9·70% S; found: 54·00% C, 
4·35% H, 17·00% N, 9·S7% S. 

M ethod B: 2·54 g XII was added in parts under stirring to a melted mixture of the sodium 
salt of sulfanilamide and 4·7 g acetamide at 100--120°C. The melt was maintained at 100- 110°C 
for further 20 min whereupon it was poured into SO ml water, neutralized with dilute hydrochloric 
acid and made alkaline again with sodium carbonate (3 ·0 g). The precipitated excess sulfanilamide 
was filtered after several hours and the filtrate made acid to pH 3-5. The precipitated product 
was filtered on the following day, washed with water and, while moist, was dissolved in a mixture 
of 50 ml water and 10 ml ammonia. The solution was decolourized with charcoal and concentrated 
at reduced pressure almost to dryness. The crystalline residue was filtered, washed with water 
and recrystallized first from 50% methanol, then from acetone and finally from methanol. The 
chromatographically uniform product melted at 229- 230°C and showed no depression upon 
mixing with compound obtained under A. 

2-n-Butoxy-3-sulfanilamidoquinoxaline (XIa) 

The compound was prepared from VIlla by method A. Yield 59%, m.p. 175°C. A sample for 
analysis was crystallized from methanol and melted at 178-179°C. For ClsH20N403S (372·4) 
calculated: 5S·05% C, 5·41%H, 15·04%N, S·61%S; found: 57·96%C, 5-44%H, 15·0S%N, S·76%S. 
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2,6,7-Trimethoxy-3-slllfanilamidoquinoxaline (I Xb) 

The sulfonamide was prepared from the chloro derivative Vlb by method A. Yield 40%, m.p. 
223- 226°C (water-dimethylsulfoxide 1 : 1). For C17H1SN40SS (390'4) calculated: 52·30% C, 
4'65% H, 14'35% N, 8'21% S; found: 52'57% C, 4·94% H, 14·35% N, 8·45% S. 

2-(2-Methoxyethoxy )-3-sulfanilarnidoquinoxaline (XI Va) 

A solution of 48·0 g VIIa in 205 ml 2·61M trimethylamine in benzene was left to stand for 10 
days and the precipitated quaternary ammonium salt XlJI was filtered . Since it was quite hygro
scopic it was used directly for the reaction with sulfanilamide. A mixture of 23 ·8 g acetamide 
and 29·5 g sodium sulfanilamide was melted by heating to 140-150°C and, after cooling to 100°C, 
it was mixed with 15·0 g quaternary ammonium salt XIII. The melt was kept at 110°C for another 
25 min whereupon it was poured into 400 ml water. After alkalinization with sodium carbonate, 
the insoluble residue was filtered, the filtrate decolorized With charcoal and, at about 80°C, 
precipitated with hydrochloric acid. The product (6·2 g) crystallized from methanol and then 
melted at 182 to 184°C. For C17H1SN404S (374'4) calculated: 54·54% C, 4'84% H, 14·96% N, 
8·56% S; found: 54'62% C, 4·83% H, 15-44% N, 8'52% S. 

2-Sulfanilamido-6,7-dimethoxyquinoxaline (XVII) 

A mixture of 3·36 g XVI, 2·58 g sulfanilamide, 3·45 g anhydrous potassium carbonate and 8·5 ml 
dimethylformamide was stirred and refluxed for 2 h. Dimethylformamide was then distilled 
off at reduced pressure. The distillation residue was dissolved in 100 ml water with an addition 
of ammonia, decolourized with charcoal and the filtrate neutralized with dilute hydrochloric 
acid to a weakly acid reaction. The precipitated product (1·7 g) was extracted with 1M ammonia 
and the solution obtained was evaporated at reduced pressure practically to dryness. The 
precipitated crystalline sulfonamide was crystallized from 50% dimethyl sulfoxide and from 
a large amo.unt of water. In both cases a chromatographically pure compound was obtained, m.p. 
256-258°C (yield 1·4 g, 26%). For C16H16N404S (360'4) calculated: 53·32% C, 4·48% H, 
15'54% N, 8'89% S; calculated: 53'10% C, 4'49% H, 15·46% N, 8·86% S. 

2-Sulfanilamido-6, 7 -methylenedioxyquinoxaline (XXII I) 

A mixture of 2·1 g XXII, 3·9 g sodium sulfanilamide and 10 ml dimethylformamide was heated 
for 1 h to 140°C. The reaction mixture was then mixed with 50 ml water and the insoluble frac
tion was filtered while hot and washed with water. The crude product was dissolved in 50 ml 
water with an addition of 2 ml 5M-NaOH, decolourized with charcoal and neutralized while 
hot to a weakly acid reaction with dilute hydrochloric acid. Finally, it was crystallized from 50% 
ethanol m.p. 301-302°C. Yield 0·43 g (12,5%). For C15H12N404S (344'3) calculated: 52·32% C, 
3'51% H,16·27% N, 9'31% S; found: 52·59% C, 3'58% H, 16'31% N, 9'48% S. 

Alkaline Hydrolysis of 2-Methoxy-3-sulfanilamidoqllinoxaline (lXa) 

A solution of 2·0 g IXa in 37 ml 2·5M-NaOH was heated for 3 h in a boiling water bath. The reac
tion mixture was then neutralized with 5M-HCl (pH 4'5), the precipitated product was removed 
by filtration and washed with water. A total of 1'63 g (79%) compound melting at 275-278°C 
was obtained which, according to chromatography on a thin layer of silica gel G (2-propanol-23% 
ammonia) contained 2-hydroxy-3-sulfanilamidoquinoxaline (Xa) as the main component, together 
with a small amount of the starting substance IXa, 2,3-dihydroxyquinoxaline la and another 
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unidentified compound. The mixture was dissolved in a mixture of IM-NH3 (lOml) and water 
(20 ml) and then subjected to fractional precipitation with IM-CH 3COOH. Three fractions wei
ghing 1·00,0·22 and 0·10 g were obtained. The first fraction which was chromatographically purest 
was dissolved while hot in water (15 m!) with an addition of several drops of ammonia. Cooling 
in a refrigerator resulted in a crystalline ammonium salt (chromatographically homogeneous) 
which was filtered, dissolved in water and decomposed with dilute acetic acid. The precipitated 
product (0·42 g, 22·6%) melted at 277·5-278·5°C. For C14H12N403S (316·3) calculated: 
53·15% C, 3-82% H, 17·71% N, 10·13% S; found: 53-46% C, 3·84% H, 17-62% N, 10·16% S. 

The analyses were done at the analytical department of this Institute (headed by Dr J. Korbl) 
The antibacterial tests were conducted by the bacteriological department of this Instilllte (headed 
by Dr A. Simek). 

REFERENCES 

1. Budesinsky Z., Valenta V.: This Journal 36, 2527 (1971). 
2. Weilard J., Tishler M., Erickson E.: J. Am. Chern. Soc. 66, 1957 (1944). 
3. Stevens J. R., Pfister K., Wolf F. J.: J. Am. Chern. Soc. 68, 1035 (1946). 
4. Wolf F. J., Pfister K., Beutel R. H., Wilson R. M., Robinson C. A., Stevens J. R.: J. Am. 

Chern. Soc. 71, 6 (1949). 
5. Meyer R., Seeliger A.: Ber. 29, 2641 (1895). 
6. Mager M. J., Berends W.: Rec. Trav. Chim. 78, 5 (1959). 
7. KlOtzer W., Bretschneider H .: Monatsh. Chern. 92, 1212 (l961). 
8. Gowenlock A., Newbold G. T. , Spring F . S.: J. Chem. Soc. 1945, 622. 
9. Traube W.: Ber. 40, 4952 (1907). 

10. Ahmad Y., Habib M. S., Igbal M., Qureshi M. I.: J. Chem. Soc. 1964, 4053. 
11. Sen A. B., Madan O. P.: J. Ind. Chem. Soc. 38, 225 (1961). 

Translated by A. Kotyk. 

Collection Czechoslov. Chem. Commuo. /Vol. 37/ (1972 · 




