SYNTHESIS AND PROPERTIES OF 3-SUBSTITUTED
2H-1,2,4—B>ENZOTHIADIAZINE 1,1-DIOXIDES

V. P. Chernykh, V. I, Gridasov, UDC 547.876.07
and P. A, Petyunin

The ethyl ester and amides of 2H-1,2,4-benzothiadiazine-3-carboxylic acid 1,1-dioxide were
obtained by reaction of 2-aminobenzenesulfonamide with diethyl oxalate or oxamic acid esters
in the presence of sodium methoxide. The hydrolysis, amination, and hydrazinolysis of the
ester were studied.

2H-1,2,4-Benzothiadiazine 1,1-dioxide derivatives are obtained by cyclization of N-acyl-2-aminobenzene-
sulfonamides [1] or by reaction of 2-aminobenzenesulfonamide with aldehydes [2].

To synthesize 2H-1,2,4~benzothiadiazine 1,1-dioxide derivatives we used the reaction of 2-aminoben-
zenesulfonamide (I) with diethyl oxalate or oxamic acid esters in the presence of sodium methoxide,
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In contrast to its isomers [3], sulfonamide I does not react with diethyl oxalate when sodium methoxide

is absent, even on prolonged heating; this is probably associated with the presence of a strong intramolecular
hydrogen bond between the amino and sulfonamide groups [4].

When sodium methoxide is present, sulfonamide I is readily acylated by esters II to give sodium salts
of esters or amides of 2~-aminophenylsulfonyloxamic acids (III), which can be isolated. However, when hydro-
chloric acid is added to them they are cyclized to 2H-1,2,4-benzothiadiazine 1,1-dioxide derivatives (V, VI).
We were unable to isolate intermediate IV, Cyclization also occurred during an attempt to diazotize salt III.

The structure of ester V was proved by alternative synthesis by eyclization of ethyl 2-aminosulfonyl-
oxanilate (VII) [5] under the influence of acetic anhydride.

Ester V readily reacts with nucleophilic reagents. Tt is saponified by aqueous alkalis to give 2H-1,2,4-
benzothiadiazine-3-carboxylic acid 1,1-dioxide (VIII). The latter is readily decarboxylated on heating to give
2H-1,2,4~benzothiadiazine 1,1-dioxide (IX), which was also synthesized from I and oxalie or formic acids.
Acid VIII has two ionization constants [pK (COOH) =7.66 and pK; (SO,NH) =10.36] and reacts with CH;ONa
to give disodium salt X, aqueous solutlons of which give crystalline prempltates with a number of cations
@®az*, cu?t, Mn?*, cd?”, sr*, A1**, Fe®™, and Bi*).
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TABLE 1. Substituted Amides of 2H-1,2,4-Benzothiadiazine-3-car-
boxylic Acid 1,1~-Dioxide (VI)

IR spectra, uv
v N, ¢ * et
E o. | - Empirical i v, em™ spectra |8
é a PP formula Bl s SOz,| SOu[A -}
2y 2y .
§ E .§NH CO | us sn'r';_f‘lzs.:_.:
vialH | 382 |CHN:O:S 18,7| 18,6(3470{1735(1305{1 170 288 |3,75| 81
(dec.) 3230
Vib| CHs 334—336 | CoHoN3038 17,71 17,5|13385(1705|1315;1170 288 [3,74| 76
] 3260
Vic | CsH» 280—281 | C;;H3N>0,8 158157 — | — | —{—| — | — |68
Vid | CiHg 210212 | CpHsN;058 151(150} — | — | — 1 — ] — [ — |53
Vie Can 266—268 C14H17N3035 13,7 13,7 — — — —_— 262 4,58 ‘}9
VIf | 0-CHsOCcH, | 304—305 | CisHisN30,S  |127]127] — | — | — | — | — | = |57
vIg | p-CH,0CeH, | 287—289 | C;sH,3N30,S 1281127 - | — | —{— 1| — {— {63
VIh| p-CHsCeH, | 332—334 | C;5H1sN3OsS 13,4] 18,313375(1700{1310{1180| 302 |3.91|50
3245
VIi | m-CHsCgH, | 315317 | CisH13N3055 136/133) — | — | — | — | — {— 167
VIi | CsHs 316—317 | C1;Hi N3OsS 14,0{14,0[3342{1710/1310{1160| — | — |58
3250 .
VIk| m-CH;OCsH,| 284--285 | C;5H;3N30,S 13,0]12,7{3340|1716]1310{1160} 297 |4,50} 74
3230
V11| p-CiCeH, 342344 | C;4H,CIN;O5S ]12,6]12,5(333511718(1305{1160] — | — 148
3270
VIim| p-BrCgH, 322324 { C14HiBrNaOsS {11311, — | — [ — | — | — | — 144
Vin| m-CiCeH, 316—3181 C,H;oCIN.0sS {12,7] 12,5 gggg 1724(1315{1160] 290 1|4,20]59
Vio | m-NO,CeHy | 330—331 | C13H oN4OsS 1650162 — | — [ — | — ] — | — |71
VIP ﬂ~N02C5H4 354—356 C14H10N405S . 16,4 16,2 —_— - —_ —_ - — |63

*All of the compounds were crystallized from aqueous DMF,
tAccording to method B, the yields of amides VIa-e with respect
to method A are, respectively 85, 73, 56, 69, and 86%.

Amides VI are formed when ester V is heated with amines in dimethylformamide (DMF), and hy-
drazide XI is formed when V is heated with hydrazine hydrate. Hydrazide XI reacts with acyl halides
and carbonyl compounds to give acylhydrazide XII (Table 2) and arylidenehydrazides XIII (Table 3), re-
spectively.

Amides VI (Table 1) have acidic properties (pK, 7.65-8.50) and are titrated as monobasic acids ln
DMFT in the presence of thymolphthalein,

The IR spectra of V-VIII and XI-XIII contain characteristic bands of stretching vibrations of NH,
CO, and SO, groups [6]. The vy vibrations are characterized by one band at 3200-3500 em-! for hydra-
zides XIII and by two bands in this region for amides VI and acylhydrazides XII.

EXPERIMENTAL METHOD

The IR spectra of dioxane solutions of the compounds (¢ 2-1073-2- 105 M) were recorded with an
SF-4 spectrometer, The IR spectra of KBr pellets of the compounds (0.5% of the compound) were recorded
with a UR-20 spectrometer.

Ethyl 2-Aminophenylsulfonyloxamate Sodium Salt (ITf). This compound was obtained by the method in
[7]. At the end of the reaction, the precipitated salt was removed by filtration and washed repeatedly with
anhydrous methanol to give the product in 51% yield. Found: Na 7.9%. Cj,H;;N,NaQ;S. Calculated: Na7.8%.

Ethyl-2~Aminosulfonyloxanilate (VII). A 0.011-mole sample of ethoxalyl chloride was added to a
solution of 0.01 mole of sulfonamide T in 15 ml of pyridine, and the mixture was allowed to stand for 1 h.
It was then diluted with water and acidified with HCI (1:1), and the resulting precipitate was removed by
filtration, washed with water, and dried to give a product with mp 183-184° (from agueous ethanol) in 53%
yield. Found: N 10,4%. CyyH;,N,O;S. Calculated: N 10.3%. IR spectrum, ¥, cm~!: 3320, 3225 (NH), 1715
(CO), 1340 (80,, as), and 1165 (80,, s). UV spectrum, Apaxs DM (log g): 292 (3.90).

Ethyl 2H-1,2,4- Benzothladlazme-3-carboxylate 1,1-Dioxide (V).* A) This compound, thh mp 265-.
266° (from aqueous DMF), was obtained in 84% yield by the method in [7].

B) A mixture of 0.01 mole of ester VII and 5 ml of acetic anhydride was heated for 3 h, after which
‘it was cooled, diluted with water, and worked up to give a product with mp 265-266° (from aqueous DMF) -

*Obtained with the participation of 1. I. Bondarchuk,
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in 32% yield. Found: N 10.1%. C;jH(N,O,S. Calculated: N 10.0%. IR spectrum, A, nm (log €): 248 (3.27)
and 295 (3.30). No melting-point depression was observed for a mixture of samples of the compounds ob-
tained by methods A and B, '

N-Cyclohexyl-2H-1,2,4-benzothiadiazine-3~carboxamide 1,1-Dioxide (Vie). A) A 0.02-mole sample
of cyclohexylamine was added to a solution of 0,01 mole of ester V in 20 ml of DMF, and the mixture was
allowed to stand for 12 h, It was then diluted with water and acidified with HC1 (1:1). The resulting pre-
cipitate was removed by filtration, washed with water, and dried, Compounds Via-d (Table 1) were sim-
ilarly obtained.

B) Amide Ve was obtained by the method in [7] from 0.01 mole of sodium in 50 ml of anhydrous
methanol, 0.01 mole of sulfonamide I, and 0.01 mole of ethyl cyclohexyloxamate, Compounds VIa-d, f-p
were similarly obtained.

No melting-point depressions were observed for mixtures of the substances obtained by methods
A and B, ‘ '

2H-1,2,4-Benzothiadiazine-3-carboxylic Acid Hydrazide 1,1-Dioxide (XI), A 0,02-mole sample of
hydrazine hydrate was added to a solution of 0,01 mole of ester V in 50 ml of ethanol, and the mixture
was allowed to stand at room temperature for 12 h. It was then diluted with water and acidified to pH 5
with HC1 (1:1), The resulting precipitate was removed by filtration to give a product with mp 312° (dec.,
from aqueous DMF) in 95% yield. Found: N 23.5%. CgHyN,O,S. Calculated: N 23.3%. IR spectrum, v,
em™!: 3330 (NH), 1720 (CO), 1300 (SO,, as), and 1190 (SO,, ¢). UV spectrum, Amaxy oM (log €): 292 (3.86).

2H-1,2,4-Benzothiadiazine-3-carboxylic Acid p~Bromophenylsulfonylhydrazide 1,1-Dioxide (XIIf).
A 0.01-mole sample of p-bromobenzenesulfonyl chloride was added to a solution of 0,01 mole of hydrazide
XIin 10 m! of dry pyridine, after which the mixture was heated for 1 h, Tt was then diluted with water
and acidified. Compounds Xlla-e, g~j were similarly obtained.

2H-1,2,4-Benzothiadiazine-3-carboxylic Acid Benzylidenehydrazide 1,1-Dioxide (XIlle). A mixture
of 0.01 mole of hydrazide XI and 0.01 mole of benzaldehyde in 10 ml of DMF was heated for 30 min, after
which it was cooled and poured into water. The resulting precipitate was removed by filtration, washed
with water. and dried. Compounds XIIia, c-f were similarly obtained.

2H-~1,2,4-Benzothiadiazine-3-carboxylic Acid 1,1-Dioxide (VIII). A 0.01-mole sample of ester V
was dissolved in 10 ml of 5% NaOH solution, and the mixture was allowed to stand at room temperature
for 10 min. Tt was then acidified with HC1 (1:1), and the resulting precipitate was removed by filtration
and washed successively with water and alcohol to give a produet with mp 285°(dec.) in 48% yield, Found:

N 12.6%. CgH N,0,S. Calculated: N 12.3%. IR spectrum, ¥, cm™!: 3250 (NH), 1770, 1690 (CO), 1300
(SO,, as), and 1160 (SO,, s).

2H-1,2,4-Benzothiadiazine-3-carboxylic Acid 1,1-Dioxide Disodium Salt (X). A solution of 0.01mole
of acid VIII in 50 ml of DMF was mixed with a solution of sodium methoxide (0.02 g~atom of sodium in 20
ml of alcohol), and the resulting precipitate was removed by filtration, washed with anhydrous methanol,
and dried to give the product in 69% yield, Found: Na 17.3%. CyH,N,Na,0,S. Calculated: Na 17.0%.

2H~1,2,4-Benzothiadiazine 1,1-Dioxide (IX). A) A 0,01-mole sample of acid VIII was heated in water
for 5 min, after which the mixture was cooled, and the precipitate was removed by filtration to give IX in
40% yield.

B) A 0.01-mole sample of sulfonamide I was heated with 0,08 mole of formic acid, after which the
mixture was cooled, and the precipitate was removed by filtration and dried to give IX in 68% yield.

C) A mixture of 0.01 mole of sulfonamide I, 0.01 mole of ethyl formate, and 0.01 mole of sodium
methoxide was heated for 10 h, after which the mixture was worked up as in the method in [7] to give IX
in 18% yield. '

D) A 0.01-mole sample of sulfonamide I was heated in 15 ml of DMF with 3 g of anhydrous oxalic
acid for 1 h, after which the mixture was cooled, diluted with water, and worked up to give IX with mp
221-222° (from water) {8] in 58% yield. IR spectrum, v, em™: 3275 (NH), 1380, 1290 (SO,, as), and 1160
(8O,, 8). UV spectrum, Ay .., nm (log €): 264 (4.12). No melting-point depressions were observed for

_mixtures of the compounds obtained by the various methods.
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RESEARCH ON TWO-RING 1-AZA COMPOUNDS

XIIL.* SYNTHESIS OF 3(5)-HYDROXYMETHYLPYRROLIZIDINES BY CATALYTIC
HYDROGENATION OF 5-HYDROXYMETHYL-1,2-DIHYDROPYRROLIZINES.
DETERMINATION OF THE CONFIGURATIONS OF THE REACTION PRODUCTS

I. M. Skvortsov and S, A. Kolesnikov UDC 541,634 :542,941,7 : 547.759.5 : 543.544

5-Hydroxymethyl-1,2-dihydropyrrolizines were catalytically hydrogenated to 3(5)-hydroxy-
methylpyrrolizidines, and the ratios of the isomers in the products of the reaction, which pro-
ceeds stereoselectively, were determined. The configuration of the diastereomers was estab-
lished on the basis of the results of catalytic isomerization, a study of the chromatographic
behavior of the isomers on a polar stationary phase, and a discussion of the isomeric compo-
sition of the hydrogenation products in the light of the general principles of the stereochem-
istry of catalytic hydrogenation, trans~- and cis-3,8-H-3-Hydroxymethylpyrrolizidine and
trans-3,8-H-3~-methyl-trans-5,8-H-5-hydroxymethylpyrrolizidine were isolated from the
mixtures of isomers. The existence of an intramolecular hydrogen bond in trans-3,8-H-3-
hydroxymethyl- and trans-3,8-H-3-methyl-trans-5,8~H-5-hydroxymethylpyrrolizidine was
shown by IR spectroscopy.

Up until now, very little study has been devoted to 3(5)~hydroxymethylpyrrolizidines. The simplest route
to these compounds is catalytic hydrogenation of 5-hydroxymethyl-~1,2-dihydropyrrolizidines [2, 3].

The hydrogenation of 5-hydroxymethyl-1,2~dihydropyrrolizine (I) and its 2- and 3-methyl-substituted
derivatives (I, III) is examined in the present paper.

Hydroxymethylpyrrolizidines were obtained in 50-70% yields by hydrogenation of I-III on a 5% Rh/A1203
catalyst from Engelhard Industries, Baker Platinum Division, or one prepared by means of the method in [4, 5]
at room temperature in methanol at 90-150°C (Raney nickel caused hydrogenolysis of the C—O bond, whereas a
mixed Rh—Pt catalyst or 5% Rh/C from the above company were ineffective at 20-100°),

*See [1] for communication XII,
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