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BENZOTHIADIAZINES
R

R

Re-
Yield, crystn.

No. R R’ % solvent® M.p., °C.

27 H n-Butyl 45 w 139-140

28 CH; n-Butyl 62.5 B 171-172%

29 H Benzyl 50 M 205-207

30 H Cyclohexyl- 37 E-H 202-204
methyl

31 H Phenethyl 82.5 E-H 160

32 CH; Phenethyl 58 B 155-156

33 H 4-Pyridyl- 20 D 249-252 dec.
ethyl

34 H 2-Pyridyl- 59 D-H-Et  259-264 dec.
methyl

35 H 3-Pyridyl- 65 D 289-290 dec.
methyl

36 H 3-Piperidyl- 20 W 332 dec.
methyl®

37 H 4-Pyridyl- 92 D 300
methyl

38 CH; 4-Pyridyl- 48 D-H-Et  297-307 dec.
methyl

39 H n-Heptyl 89 B-H 92-93

@ See Table I. ? Lit.2 m.p. 173-174°.

3-0x0-4-(4-pyridylethyl)-3,4-dihydro-1,2,4-benzothiadiazine
1,1-Dioxide (33).—A mixture of 21.5 g. (0.078 mole) of 21 and
4.65 g. (0.078 mole) of urea was heated for 1 hr. at 150-170° under
a stream of nitrogen. The residue was heated with ethanol and
cooled, and a colorless solid was filtered off, yield 6.0 g., m.p.
239-245°. Crystallization from methanol, then from a mini-
mum amount of hot dimethylformamide to which ether was
added to incipient turbidity gave 2.1 g., m.p. 253-256°. When
heated at 200-205°, the product obtained analyzed for loss of
vinylpyridine.
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Almost all aminoalkylthiosulfuric acids whose pharmacological
properties have been reported in the literature thus far have a
primary amino group. A series of N-monosubstituted 2-amino-
ethanethiosulfuric acids was, therefore, synthesized to determine
the effect of the presence of secondary amino groups in alkyl thio-
sulfates (Bunte salts) on their biological activity. The proce-
dures employed in their synthesis were method A, used when the
direct alkylation of the sodium salt of 2-aminoethanethiosulfuric
acid was feasible, and method B, used mainly to prepare those
Bunte salts in which the amino group is attached to a secondary
carbon atom of an alkyl chain. This latter method involved the
conversion of an N-alkylaminoethanol to the bromide hydrobro-
mide which was allowed to react subsequently with one equivalent
of sodium thiosulfate in agueous or aqueous—ethanolic solution.

Experimental!

Method A. N-Alkylaminoethanethiosulfuric Acids.—To 0.25
mole of sodium hydroxide dissolved in 300 ml. of warm 959%

.~N—H
S

|

0,
~—Carbon, %—~ —Hydrogen, %— - —Nitrogen, %—
Formula Caled. Found Caled. Found Caled. Found
CuHsN,0;8 51.96 51.76 5.55 5.45 11.02 10.86
CHgN,0:8  53.72 533.70 6.01 6.07 10.44 10.57
C1:H1:N:058 53.33 58.56 4,20 4.44 9.27 9.68
CiuH;sN, 0,8 57.13  56.94  6.17 5.99 9.52 9.33
Ci:H1sN-0:8  59.60 59.71 4.67 4.65 9.27 9.43
C1sH1sN:058 60.75 61.02 5.10 5.17 8.86 8.68
CiH;pN,0:8 55.44  55.16 4.32 4.95 13.86 13.99
CieHuN:O:8  53.98 53.83 3.83 4.04 14,53 14.36
CisHiuN:OsS  53.98 33.53 3.83 3.97 14.53 14.63
CisHisN;0:8  52.87 52,98 5.80 6.02 14.23 14.15
CisHN;058 53.98 53.82 3.83 4,03 14.53 14.41
CiHisN;O:8S 55,44 54.39 4.32 4.64 13.86 13,72
CpHxN,0:8  56.74 56.60 6.80 7.14 9.45 9.24

¢ By catalytic reduction of 35 with PtO,.

ethanol was added rapidly with stirring a hot solution of 0.25
mole of 2-aminoethanethiosulfuric acid? in 25 ml. of water. To
the mixture, which was then heated under reflux, there was added
dropwise over 1.5 hr. 0.20 mole of the primary alkyl bromide.
Heating and stirring were continued for 4.5 hr. after the complete
addition of the halide. About 150 ml. of ethanol was then dis-
tilled from the mixture and replaced with an equal volume of
water. The solution was neutralized with glacial acetic acid and
cooled overnight causing the crystalline product to separate.
The Bunte salt was collected by filtration, air-dried, and recrys-
tallized several times to remove the contaminant resulting from
dialkylation.

Method B. 2-(sec-Alkylamino)ethanols.—These compounds
were prepared from 2-aminoethanol and sec-alkyl bromides by the
method previously described? except that xylene was used as the
solvent instead of benzene. A mixture of 0.5 mole of the alkyl
bromide, 1.5 moles of 2-aminoethanol, and 150 ml. of xylene was
heated under reflux with stirring for 21-37 hr. The two layers
were separated and the lower layer containing mainly 2-amino-
ethanol was washed with three 20-ml. portions of benzene. The
benzene extracts and the xylene layer were combined, washed
with three 20-ml. portions of water, and dried over anhydrous
magnesium sulfate. The solvents were removed on a steam bath
by the use of an aspirator and the residue was distilled under
reduced pressure through a Vigreux column. Yields ranged from
56-70%.

N-Alkylaminoethyl Bromide Hydrobromides.—These com-
pounds were prepared according to the procedure of Corteset by
treating the corresponding N-alkylaminoethanol with 489, hydro-
bromic acid and by slowly distilling the water formed in the course
of the reaction.

(1) Melting points are uncorrected and were determined on a Fisher-Johns
melting point apparatus. The rate of heating influences the melting and
decomposition points of aminoalkyl Bunte salts. Microanalyses were per-
formed by Schwarzkopf Microanalytical Laboratory, Woodside, N. Y.,
and by Mr. Joseph Alicino, Metuchen, N. J.

(2) H. Bretschneider, Monatsh., 81, 372 (1950).

(3) J. B. Wright, E. H. Lincoln, R. V. Heinzelmann, and J. H. Hunter,
J. Am. Chem. Soc., 73, 3536 (1950).

(4) F. Cortese, “Organic Syntheses,”” Coll. Vol. II, John Wiley and
Sons, Inc., New York, N. Y., 1943 v. 91.
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N-ALKYL- AND N-ARALKYLAMINOETHANETHIOSULFURLIC ACIDS
RNHCHCH.SSOH

Method
o of syn- Recrysin.
It Alp., o€ vield® thesis solvent
Methyl 163-163.5 58 .4 B? H:O-EtOH
Ethyl 183-184.5 dec, 56.7 Be H,0-EtOH
n-Propyl 173 dec. 80.3 R4 Ha0
n~-Butyl 159-160 68.7 B¢ H=0
n-Pentyl 183-181 dec. 18.3 A 11,0
n-Hexyl 182 dec. 26.5 A H.0O
n-Heptyl 192-194 dec. 50.0 A H.0O
n-Octyl 180-190.5 dec. 16.7 A H.0
n-Nonyl 194 dec. 20.0 A 10 {7 EtO
2n-Decyl 190-192 dec. 37.6 A htOH
n-Undecyl 191-193 22.8 A
n-Dodecyl 196-198 dec. 39.4 A
n-Tridecyl 2(8.5-207 dec. 28.3 A
n-Tetradecyl! 207.5-208.5 dec. 21.3 A
n-Pentadecyl 203.5 dec. 28.6 A ELOH
n-Hexadecyl 199-200 dec. 15.6 A ()7, EtOH
n-Heptadecyl 197-197 .5 dec. 30.5 A 04 EtOH
n-Octadecy] 190-191 dec. 14.7 A 60¢, EtOH
Isopropyl 189 dec. 65.3 R .0
t-Butyl 230-231 dec. 471 B/ 11:0
2-Heptyl 169.5-170 dec. 56.0 B 11.0
2-Octyl 178-179 72.2 Be MeCN
3-Octyl 124 50.0 B H.0
4-Octyl 117.5-118 69.8 B H.0
Cyclooetyl 190 dec. 64.8 B H.0
2-Ethyl-1-hexyl 145-146 1.0 Ak EtOH
Isunonyl 195-197 24,0 A H.0
2-Nonyl 187-188 85.8 B H:0
3-Nonyl 141-142 291 B Me:CHOH
4-Nony!l 49 45.5 B EtOAc
2-Decyl 189 dec, by 2 B 50% FtON
3-Decyl 128-130 56.0 B
2-Undecyl 1953~194 dec. 71.1 B
Benzyl 197-197.5 dec. 02,5 R
Phenethyl 186-186.5 dec. 14.9 A
Phenylpropyl 173-174 dec. 20,9 A
Phenoxyethyl 190 dec. 6.5 Al

Molecular —Claled., Gpee— s —Found, ¢ = .
formula ¢ 131 N A (& H N =

CaHaNOsS 818 37 45 20.64  5.28 7.8 7.7

CyHuNO; 7.56 B4.81 25.64 6.25 7.31 31.46

CsHaN O 703 32,18 30.26  6.87 600 3262

ColhiN Q580 30,06 33.74  6.85 6,49 29 78

CrHNOgse i 28 21 37.11 744 6.482 28 47
CelhaNOyS: 5. 26.57 40.04  8.15 5.76 26,51

Colla NSy 5049 25011 42,65 8.35 5.68 24,9y
CrollesNOgse L 5.20 0 23,80 4491 8,80 5.20 23 74

CpHzNOsS: 46,61 0 8,89 4,94 22,62 47.06 8.05 4,84 22,88

Cr1LaNO:S 415 471 21006 48,74 9,22 5,21 22022

CrateN Oy 930 14.50 20.59 50.39  9.37 4,22 20 67
CullnNOS, G.600 §.a0 19.70 0 51.81 9.80 3,94 1914

CisHagN ; G.79 4,13 18,89 5343 U.82 404 1x.08

s NOsS:  54.35 0 08 4,96 18,14 54.36 101t 4.13 1816
CorllaNOsS: 55.54 10,15 3,81 17.44 55.93  9.88 3.91 17 47

CigHpNOsS:  56.65 10,20 367 16.80 56,84 10,17 3.85 16,70
CeHaNOsS, 5767 10,44 3 548 16,21 57,31 10.27 3.65 165

5% .63 10,58 3,42 15.65 358.69 10,61 3,47 15 49

30013 657 T.03 32,18 30.23  6.65 7.09 3257

3378 T.09 0 6,57 30.08 33.69  6.85 640 3024

12,32 829 5. 25,11 42,44 8,18 5.64 25 38

44.58 860 5 23.80 44,69 8,40 549 2352

4508 860 5. 23,80 4447 %.74 521 2375

14,68 %60 5% 23,80 44.66  R8.37 5,16 24,07

44,87 791 5 23,98 44,87 7.9 51U 24,34

1458 &.60 5.t 23,80 44,57  8.84 5.00 23.95

4661 & 804 ¢ 22,63 46,56 §.02 1. 86 2267

46,61 8,80 4,04 22,63 46,71 R.79 4,96 22 62

H6.61 8.80 4.94 22,63 46.41  8.91 5.04 2258

; 46,61 & 89 4,04 22,63 47.07  9.05 194 22 41

S M[IVN() 1840w 1s 171 2158 48,48 9.22 4.75 21.60

CoHeNOs, 48045 615 4. 71 21,56 48,72 9.26 437 2144

CalleeNOgRe 5012 438 450 20059 40.8%  0.21 4.45 20 77

Call N Ouse 13,70 528 5,06 25.93 43.8%  H.54 5,80 25.72

ChoH N Ous 45,95 579 5.36 2404 45,02 5.84 5.32 2442

CoaHuNO; 17,97 6.22 5.09 2329 48,13 6.39 5,12 23,42

CullsNOE: 438300 545 5,05 23 12 43,64 5 42 5,02 22,94

¢ Yields of thiosulfuric acids prepared by method A are based on alkyl bmnudes and yvields of those prepared by method B are based

on N-alkylaminoethyl bromide hydlobromldes.
Ber., 96, 38 (1963)).

¢ Starting amino aleohol obtained from Eastman Organic Chemicals.

» Reported m. p. 160° (K. Schimmelschmidt, H. Hoffmann, and . Mundlos, Chem.

4 Because the b.p. of N-n-propylamino-

ethanol is not sufficiently different from that of 2-amincethanol for convenient separation of the two compounds by distillation, the

alcohol was prepared by treating n-propylamine with ethylene oxide by the method of J. H. Biel, J.
! Starting amino aleohol obtained from Rohm and Haas Company.

* Starting amino aleohol obtained from Pennsalt Chemicals Corp.

7 Starting amino alcohol obtained from Universal Oil Produets Company.

from Miles Chemical Company. 7 Reaction ran 2 weeks.

N-Alkylaminoethanethiosulfuric Acids.—An equimolar mixture
of sodium thiosulfate pentahydrate and an N-alkylaminoethyl
bromide hydrobromide in water or water-ethanol, depending on
the solubility of the latter reactant, was heated near the reflux
temperature for approximately 1 hr.  Completion of the reaction
was indicated by failure of sulfur to precipitate from an aliquot of
the solution which was acidified with mineral acid. In most in-
stances, the Bunte salt was sufficiently water insoluble to crystal-
lize from solution upon cooling. Solutions containing a Bunte
salt which was relativelv water soluble were concentrated and the
product was separated from sodium bromide by crystallization.
Neveral recrystallizations were required in order to obtain a pure,
halide-free product.

2-(Trimethylammonium )ethyl Thiosulfate.—A solution of 23.7
g. (0.15 mole) of (2-chloroethyl)trimethylammonium chloride and
37.3 g. (0.15 mole) of sodium thiosulfate pentahydrate in 35 ml.
of water was heated at refluxfor T hr.  On cooling, the crystalline
product separated from solution.  Recrystallization once from
water followed by several treatments of the product with boiling
methanol to remove remaining sodium bromide afforded 20.6
g. (69.19) of 2-(trimethylammonium Jethyl thiosulfate, m.p.
267-269° dec.,

Anal. Caled. for C:HNOgS:: €,
S, 32,18, Found: C, 30.11: H, 6.74:

30.

3 N, 7.03;
N&

13, H, 6.57;
70 8, 31.97.
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A, Chem. Soc., 71, 1306 (1944,

" Reaction ran 8 days. 7 Starting amino aleohol obtained
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Aminooxyacetic acid, being a derivative of hydroxylamine,
lends itself to reactions with carbonyl compounds.!™® Liarlier
work®® has shown that certain oxime derivatives such as these
have exhibited plant growth inhibition?® or vitamin K activity?;
furthermore, aminooxyacetic acid itself has been reported® to
have antibacterial activity. The compounds deseribed here
were prepared in order ihat they might be investigated as poten-

(1) A, Wohl, Ball. soc. chim. France, 2, 2163 (1935).

(2) M. Anchel and R. Schoenheimer, J. Biol. Chem., 114, 539 (1936).

(3) E. Borek and H. T\ Clarke, J. Am. Chem. Soc., 68, 2020 (1936).

(4) M. 8. Newman, W. Fones, and M. Renoll, ibid., 69, 718 (1947).

(5) D. O. Holland, British Patent 621.934 (1949); Chem. Abstr., 44, 664b
(1950).

(8) F. Winternitz and R. Lachazetie, Bull. soc. chim. France, 664 (1958},

(7) A. Frank and K. Riede, Monaish., 92, 725 (1961).

(8) L. Dienes, H. J. Weinberger, and S. Madoff, J. Bacteriol,,
(1950).
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