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Re-
Yield, erystn.

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 30 M 200-207

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.
methyle

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 nole) 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. 233-236°. 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 aqueous or aqueous—ethanolic solution,

Experimental!

Method A. N-Alkylaminoethanethiosulfuric Acids.—To 0.25
mole of sodium hydroxide dissolved in 300 ml. of warm 95%

NG

~ + (;:O
N—H
I

0.
~—Carbon, %—~ —Hydrogen, %—  —Nitrogen, %—
Formula Caled. Found Caled. TFound Caled. Found
CuH1N,058 51.96 51.76 5.55 5.45 11.02 10.86
CHigN,0;8  53.72 33.70 6.01 6.07 10.44 10.57
C1aH2N:058 53.33 58.56 4.20 4.44 9.27 9.68
CiH;gN.0;8  57.13 56.94 6.17 5.99 9.52 9.33
Ci:H1sN.O:S  59.60 359.71 4.67 4.65 9.27 9.43
CieHigN:0:S  60.75 61.02 5.10 5.17 8.86 8.68
CiH;aN,0:8  55.44  55.16 4.32 4.95 13.86 13.99
CiHuN:O:8  53.98 53.83 3.83 4.04 14,53 14.36
CHuN:O,8 53.98 33.53 3.83 3.97 14.53 14.63
Ci1sHirN:O58 52.87 52.98 5.80 6.02 14.23 14.15
CisHuN:O48 53.98 53.82 3.83 4,03 14.53 14.41
C1aH1sN;058 55.44 54.39 4.32 4.64 13.86 13.72
CiHzoN:0,8 56.74 36.60 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-aminoethanethiosulfurie 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 layver 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
56-709.

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) Meltlng polnts 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 Allcino, 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., T3, 3536 (1950).

(4) F, Cortese, ""Organic Syntheses,'” Coll. Vol. II, Jolin Wiley and
Sons, Inc., New York, N. Y,, 1943 v, 91,
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Method
% of syn- Recrysiu.
R ALp., °C vield® tlhesis solvent
Metbyl 163-163 .5 384 Bo 1:0-ErOU
Iithyl 183-184.5 dec, 56.7 B¢ H.0-EtOH
n-Propyl 173 dec. 80.3 R4 H20
»-Butyl 159-160 68.7 13¢ 110
n-Pentyl 183-181 dec. 18.3 A 11:0
n-Hexyl 182 dec. 26.5 A .0
n-Heptyl 102-194 dec. 50.Q A 110
n-Octyl 190-190.5 dec. 16.7 A 1[-:0
r-Nonyl 134 dec. 20.4 A 0%, EtOH
2n-Decyl 190-192 dec. 37.6 A IOC EtOH
rn-Undecyl 191-193 22.8 A % BtOll
n-Dodecyl 196-198 dec. 39.4 A Co EtOT11
n-"Tridecyl 208.5-207 dec. 28.3 A o EtOH
rn-Tetradecyl 207 .5-208.5 dec. 21.3 A > EtOH
r-Pentadecyl 203.5 dec. 26.6 A .)0% EtOIl
»-Hexadecyl 199-200 dec. 15.6 A 50% EtOH
n-Heptadeeyl 197-197 .5 dec. 30.5 A 04z EtOl
n-Octadecyl 190-191 dec. 14.7 A 609, EtOH
isopropyl 189 dec. 65.3 B 11,0
t-Butyl 230-231 dec. 47.1 B/ 110
2-Heptyl 169.5-170 dec. 56.0 B 1.0
2-Octyl 178-17Y 72.2 Be MeCN
3-Octyl 124 0.0 B 1.0
4-Octyl 117.5-118 69.8 B H.0
Cyelooetyl 150 dec. 64.8 13 110
2-Ethiyl-1-hexvl 145-146 1.9 Ak FtOH
Isononyl 195-197 24.Q A .0
2-Nonyl 187-188 H55.8 B H:0
3-Nonyl 141-142 29.1 B Me:CHOH
4-Nonyl 99 45.5 B IO Ace
2-Decyl 189 dec, 52 B 50% EtOll
3-Decyl 128-130 56.0 13
2-Undecyl 193-194 dec, 7101 18]
Benzyl 197-197 .5 dee. 02,5 Be
Phenetliyl 186-186. 5 dec. 14,4 A
Phenylpropyl 173-174 dee. RIVRH A
Phenoxyethyl 190 dec. 6.5 Ad

Vol.
AcCIns
Molecnlur - e ound, £ —- -
forniula C (™ 1{ N =
Cal{aNOsy 21.04 15 .94 5.28
('ol{u\'()s 3 25.93 81 5.64 6.25
AR T \():w 30,13 18 26 6.47
5.7 06 71 6.85 2¢
36,98 2 11 7. 44 2 28
(sllu\()s\ 39.80 35T 0r 815 5.76 2651
Sl NOyS: 42,32 el 2.4 8,55 H.GR 24,99
(';ulluu‘.\'()w“: 44,58 3. 80 .91 R.00 5.2 23 7
i HzNOgse 46,101 2.2 47.06 8,95 4.84
CHel LN O3Sy 18,45 Lot .74 6.22 5,21
CulluNOygS 50.12 59 .34 a.a7 a22
N Al.6BH .70 .81 9.80 3.1
53,05 849 43 g.82 4.04
Corellis NOgs 54,35 14 .36 10,11 4.13
CurllerNOsSe 5h. 54 14 9.88 3.4t
H6.6G5 80 10,17 3.8)
37.67 21 C31 127 3.65
H8. 63 S .69 10,61  3.47 J
20 13 18 30.23 6.65 7.09 i
TR 708 33,69 6.85 6.10 ¢
12.32 8,29 42 4.4 8,18 5.5 250
44.58 R 1 4.4, 64 K49 5. 49 20
44 .58 %GO 4447 8.74 5.21 23,
14.5% 44,66 8.47 H.16 24,
41,41 B 44,87 70892 511 24
14,58 8 D 44.57 8.81 5.00 234
46.61 8 & A4 413, 56 9.02 4,86 2
46 .61 $.8a  4.04 46,71 8,79 4.96 22
16.61 8.8 1,04 16,41 8.91 5.04 23,
46,61 & 8939t 22083 47.07 9.05 .94 22
CrallasN O3y AR 45 05 LTl 2155 4R8.48 9.22 4.75 21.8
CroHar N Os=y AR 4D O3 471 21.56 48.72 0.20 4.37 21..
CallzaN Ogde a2 0.38 L.50 20,59 49,81 4,21 4.45 2077
CullyyN Oy 13.70 528 5. 66 25.93 13,8y aH.hd D.8O 25 72
Cislls N Oy 15,45 5.79  5.36 24.04 45,92 5.8+ 5H.32 2442
CulLyNOg™, 17.47 6,22 509 22 24 48,13 6,30 5.12 23.42
CollaaNOS 4340 SobE 505 2212 42,64 542 5,02 22 9]

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

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

* Starting amino aleohol obtained from Pennsalt Chemicals Corp.

7 Starting amino alcohol obtained from Universal Oil Produets Compauy.

from Miles Chemical Company. 7 Reaction ran 2 weeks.

N-Alkylaminoethanethiosulfuric Acids.—An equimolar mixtire
of sodium thiosulfate pentahydrate and an N-alkylaminoethyl
bromide hydrobromide in water or water—ethanol, depending on
the splubility of the latter reactant, wns heated near the reflux
temperature for approximately 1 hr.  Completion of the reaction
was indicated by failnre of sulfnr to precipitate from an alignot 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
sal which was relatively water soluble were concentrated and the
prodict was separated froin sodiuin bromide by crystallization.
several 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 wicter was heated at reflux for L hr.  On cooling, the crystalline
produet separated from solution.  Rerrvstallization once from
water followed by several treatinents of the product. wirh hoiling

iethatin]l 1o remove remwnulg soditmn bronnde afforded 20.6
g. (69.1701 of 2-(trinethylammoniibulethyl thiosulfate, m.p.
267-269° dec.

Anal. Caled. for C:HpNOgS.: ) 30.13; H, 6.57; N, 7.03;
S,42.08. Found: C.30.11; H,6.74: N, 7.04: 8 31. 7.

Acknowledgment.—We wish to thank Dr. Thomas R. Sweeney
fur many helpful suggestinns and Messrs. L. Hafner, J. 1D. White,
and 8. Abdou-Sabet for technical assistance.

¢ Starting amino aleohol obtained from Eastman Organic Chemicals.
ethanol is not sufficiently different from that of 2-aminocethanol for convenient separation of the two compounds by distillation,
alcohol was prepared by treating n-propylamine with ethylene oxide by the method of J. H. Biel, J. .
7 Starting amnino alenhot nbtained from Rolim and Haas Company.

b Reported m. p. 160° (K. b(’hlmmelschnndt H. Hoffmann, and E. \Iundlos, Chem.

{-n-propylamin-
the
Lin, Chem. Soc., 71, 1306 (194431

4 Because the b. p. of N

¥ Renction ran & days, * Starting aininn aleohol obtainal
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Aminooxyucetic acid, being 1 ilerivative oi hydroxylamine,
lends itself to reactious with carbonyl compmunds.'=  Liarlier
work*® has shown that certain oxime derivatives such as thesc
have exhibited plant growth inhibitiont or vitamin K activity?;
furthermore, aminooxyacetic acid itself has been reported® to
have antibacterinl activity. The compounds described here
were prepared 1 order ihat they mighy be nivestigated as poten-

O AL Won, Bull. sec. vl France, 2, 2163 (1935},

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

(3) BE. Borek and H. T. Clarke, J. 4m. Chem. Soc., §8, 2020 (1936).

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

(5) D. O. Holland. British Patent 621.934 (1949); Chem. Abstr., 44, 664b
(1450).

(6) 1. Winternstz aud 1. Lachazette, Bull. soc. chini Mrance, 664 1053,

(7) A. Frank and K. Riedc, Monatsh., 92, 725 (1961).

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

59, 705



