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Central Nervous System Depressants. The Preparation of Some 
2-Aryl-4-metathiazanones 

BY ALEXANDER R. SURREY, WILLIAM G. WEBB AND ROBERT M. GESLER 
RECEIVED NOVEMBER 2, 1957 

I t  has been found that 6-mercaptopropionic acid reacts readily with ammonia or primary amines and aryl aldehydes to 
give 2- and 2,3-substituted-4-metathiazanones. The condensation with a variety of substituted benzaldehydes, pyridyl and 
thienyl carboxaldehydes, ammonia, alkyl and aralkylamines is reported. The preparation of the corresponding 4-meta- 
thiazanone-1-dioxides is also described. In determining the pharmacological profile of most of the compounds reported, 
i t  was found that several members of the series showed interesting paralyzing and anticonvulsant activities. One of the 
compounds, 2-(4-chlorophenyl)-3-methyl-4-metathiazanone-l-dioxide,1 in clinical testing, has been found to be an ef- 
f ective and promising skeletal muscle relaxant. 

In  connection with our studies dealing with the 
addition of sulfhydryl compounds to Schiff bases,2 
it was of interest to see whether 0-mercaptopropionic 
acid would react with aldehydes and amines (or 
Schiff bases) to yield substituted metathiazanone 
derivatives according to the equation 
RzCHO + 

Most of the 4-metathiazanones (1,3-thiazin-4- 
ones) described in the literature contain a 2-imino 
group, having been prepared from thiourea and P- 
chloropropionic acid derivatives. During the past 
few years some 2-alkyl- and 2-aryl-5,6-benzo-4- 
metathiazanones have been reported. In  1953, 
Bohme and Schmidt3 demonstrated that thiosali- 
cylamide condenses readily with aldehydes or ke- 
tones in alcoholic solution in the presence of dry 
hydrogen chloride. For example, with benzalde- 
hyde the product is 5,8-benzo-2-phenyl-4-meta- 
thiazanone. The same product was obtained later 
by Boudet4 from the reaction of thiosalicylamide 
with benzylidene chloride in pyridine solution. 

Our initial attempts to  synthesize 2,3-disub- 
stituted 4-metathiazanones starting with aniline, 
benzaldehyde (or benzylideneaniline) and p-mer- 
captopropionic acid were unsuccessful. This is in 
contrast to our experience with thioglycolic acid 
which reacts readily with benzylideneaniline to give 
the cyclic amide, 2,3-diphenyl-4-thia~olidone.~ 

Under similar conditions, with ammonium car- 
bonate as a source of ammonia, benzaldehyde and 
0-mercaptopropionic acid in refluxing benzene, the 
condensation proceeded smoothly with elimination 
of two moles of water to give 2-phenyl-4-metathi- 
azanone (I, RZ = CsH6, Ra = H). Further investi- 
gation indicated that the reaction is quite general 
for ammonia as well as for aliphatic primary amines. 
For example, with methylamine and benzaldehyde 
the product is 3-methyl-2-phenyl-4-metathiazanone 
(I, RB = CsHs, Ra = CHs). The reaction probably 
involves the initial formation of an azomethine, ad- 
dition of the sulfhydryl group to the C=N linkage 
followed by dehydration to give the cyclic amide. 

(1) Investigated clinically under the code number Win 4692. 
(2) See for example, A. R. Surrey and R. A. Cutler, THIS JOURNAL, 

(3) H. Bohme and W. Schmidt, Arch. Pharm., 286, 330 (1953). 
( 4 )  R. Boudet, Bull. SOC. chim. France, 1518 (1955). 
(5) A. R. Surrey, THIS JOWRNAL. 69, 2911 (1847). 

76, 578 (1954). 

A variety of substituted benzaldehydes as well as 
2- and 3-pyridyl- and 2-thienylcarboxaldehydes 
have been employed. In  Table I are listed most 
of the 2-aryl-4-metathiazanones prepared in the 
present work, and others are reported later 
in the Experimental part. In most cases no at- 
tempt was made to isolate the intermediate Schiff 
bases. However, better yields than those re- 
ported in Table I probably could be obtained if the 
starting material was a purified Schiff base. With 
4-chlorobenzylidenemethylamine the yield of 2-(4- 
chlorophenyl) -3-methyl-4-metathiazanone was 63% 
as compared to 11% when 4-chlorobenzaldehyde 
and methylamine were used directly with @-mer- 
captopropionic acid. 

In general, the amount of water collected during 
the reaction with a reflux time of about 24 hours 
varied from 75 to 100y0 of theoretical, In some cases 
refluxing for as long as 72 hours did not appreciably 
change the quantity of water collected. The use 
of an excess of P-mercaptopropionic acid appears to 
have a favorable effect upon the yields. This is 
shown in the preparation of 3-benzyl-2-phenyl-4- 
metathiazanone. 

A mixture of benzaldehyde and benzylamine in 
benzene was refluxed for 1.5 hours and an equiva- 
lent amount of 0-mercaptopropionic acid was then 
added. After refluxing the mixture for 48 hours, 
83% of the theoretical amount of water was col- 
lected. At the end of this time there was no further 
evidence of water being evolved. A 30% excess 
of @-mercaptopropionic acid was added and reflux- 
ing was continued for an additional 24 hours a t  
which time the total water collected was 92% of 
theory. 

At room temperature the formation of meta- 
thiazanones proceeds slowly. When equivalent 
quantities of benzaldehyde, methylamine and 0- 
mercaptopropionic acid in benzene solution were 
stirred a t  25' for one week and then allowed to 
stand for an additional week, the product, 3- 
methyl-2-phenyl-4-metathiazanone, was obtained 
in 22y0 yield. 

Most of the 2-aryl-4-nietathiazanones were con- 
verted to the corresponding 1-dioxides by oxidation 
in acetic acid solution with potassium perman- 
ganate. The yields of products (Table 11) were 
generally very satisfactory. 

Pharmacology.-The compounds in the present 
series were tested for paralyzing, anticonvulsant 
and hypothermic activities in mice. The results 
indicated that the simple 2-aryl-4-metathiazanones 
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TABLE I 

It 

H 
4-OCHa 
4-C1 
4-Br 
2,4-CL 
3,4-C12 
H 
4-i-Pr 

4-OCHa 
2-c1 

3-C1 

4421 
2,4-c12 
3,4-C12 
4-C1 
3,4-C12 
4-Cl 
H 
H 

Yield, 
74 
34 
39 
25 
34 
25 
36 
74 
28 

59 
39 

59 

11 
65 
70 
37 
37 
25 
31 
45 

M.P. ,  o c .  

179.3-180.7 
193.2-193.8 
174.9-175.7 
184.3-185.5 
166.9-1.68.7 
149.3-151.1 
95.2-96.2 

110.0-112.1 

67.2-69.6" 
76.4-79. 6b 

57.2-60. 6c 

d 

117.8-122.3 
81 ,8-83 , 2  

106.0-107.7 
63.2-67. 4e 

I 

82,9-84.5 
75.4-83.8 

Formula 

CiaHiiNOS 
CiiHiaN02S 
CioHiaClNOS 
ClaHloBrNOS 
CioHgClzNOS 
CiaHgClzSOS 
CiiHi3NOS 
CiaHisSOS 

CizHisX02S 
CiiHizClNOS 

CiiHizClNOS 

CiiHizClNOS 
CiiHiiClzKOS 
CiiHiiClZKOS 
Ci2Hi4ClNOS 
CizHi3ClzNOS 
CiaHisC1NOS 
Ci?Hi?NOS 
CisHisNOS 

Sulfur, 
Calcd. Found 

16.58 16.34 
14 36 14.44 
14.08 14.19 
11.78 11.86 
12.23 12.32 
12.23 12.15 
15.46 15.50 
12.86 12.72 

13.51 13.35 
54.  67i 54.  7OC 

5.Oli 4.86' 
54.67' 54. 45i 

5.01' 5.04' 
13.27 13.24 
11.61 11.36 
11.61 11.99 
5.4Sk E1.14~ 

11.17 10.73 
11.87 12.04 
11.31 11.41 
10.78 10.93 

Chlorine, 'A 
Calcd. Found 

7.25  7.18 
6 .28  6.30 

15.57 15.20 
29. 3Gh 29. 2jh 
27.05 27.50 
27 05 27.20 
6 .75  6 .97  

67.44; 67.41i 
7.68' 7.74; 
5.90k 6.12k 

11.68 14.54 

14.68 14.72 

14 67 14 13  
25 67 25 50 
25 67 25 50 
13 86 13 90 
24 43 24 33 
13 13 12 98 
4 94k 5 18' 
4 71k 4 76k 

B.p. 176-179' (0.5 mm.), % z 5 ~  1.5937. ' B.p. 156-158" (0.5 mm.),  W ~ ~ D  1.6072. B.p. 178-180" (0.1 mm.), W * ~ D  1.0060. 
B.p. 172-175" (0.2 mm.), 1.6072. B.p. 150-158' (0.5 mm.), 1.6044. 1 B.p. 164-167" (0.2 mm ) .  Bro- 

mine, %. Carbon, %. ' Hydrogen, Tu. Nitrogen, %. 

TABLE I1 

li 

H 
4 x 1  
4-Br 
3,4-C12 
H 
4-CH( CH3)2 

4-OCHa 
2-c1 
3-C1 
4-C1 
2,4-C12 
3,4-Clz 

4-C1 
3,4-C12 
4-c1 
3,4-C12 
€I 

4-'21 
4-C1 
3,4-C1z 

a - . \ R Y L - 4 - M E T A T H I A Z A " E -  1- 

'ield, 
% X p . ,  o c .  

27 153.9-155.5 
95 173.0-173.6 
89 176.1-177.1 
81 184.3-185,3 
67 174.9-175.7" 
67 152.9-157.3 

6il 132 4-133 4 
86 172 8-175 4 
75 153 4-156 2 
46 116 2-118 6 
79 135 4-137 7 
61 122 5-126.1 

66 157.6-159.8 
66 137.2-139.8 
90 110.4-112.2 
55 85.8-91.4 
61 158.4-161.2 

41 180.0-187.1 
49 133,2-137.2 
50 149. S- l51,8 

Formula 

CioHiiNOaS 
CioHioClNOaS 
CloHloBrN03S 
CioHgClzNOaS 
CiiHiaNOaS 
CiaHiJ'J03S 

CizHisNOaS 
CiiHizClNOaS 
CiiHizClNOaS 
CiiHizClNOaS 
CiiHiiClzNOk3 
CiiHiiClzNOaS 

Ci2HiaClNOaS 
CizHiaChNOaS 
Ci3HisClNOaS 
CiaHisClzNOaS 
Ci;Hi;NOaS 

Sulfur, % 
Calcd. Found 

14.23 13.94 
12.34 12.20 
10.54 10.48 
10.90 11.19 
13.40 13.27 
11.39 11.18 

11.92 11.78 
11.71 11.80 
11.71 11.75 
11.71 11.88 
10.40 10.62 
42, 86d 42. 70d 

3 .  60e 3.99" 
4.87b 4.90b 
9 .95  9.99 

10.62 10.62 
9 .53  9 . 8 3  

10.17 10.04 

9.10 9 . 2 3  
8 81 8.80 
8.04 8.11 

Chlorinc, Yo 
Calcd. Found 

6.2lb 
13.65 
26.27" 
24.10 

5 .  85b 

6.80" 
5 ,  20' 

12.95 
12.95 
12,95 
23,01 
23.01 

12.32 
22.01 
11.74 
21.09 

59.75d 

64.73'9 
5 . 4 3  

10.14 
9 . 7 1  

17.80 

6.23' 
13.41 
25.95" 
24.15 

5 . 9 9  
59.98d 
6 .  SOe 
5.20b 

12.65 
12.96 
13.20 
22, 7u 
22.60 

12.47 
22.04 
11.67 
21.34 

4.95'  
'3.94 
9 83 

17.08 

64.47d 

a Dimorphic form, m.p. 162.6-166.0". Xtrogen, yo. Bromine, 7;. Carbon, Yo. * Hydrogen, 70. 
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(I, Rz = aryl, RS = H) were the most toxic and 
most active hypothermic agents, although they 
were devoid of paralyzing and anticonvulsant prop- 
erties. The most effective paralyzing and anti- 
convulsant compounds were those containing an 
alkyl group in the 3-position and a chloro- or di- 
chloro-substituted phenyl group in the 2-position 
of the metathiazanone ring. 

A comparison of the 2-aryl-3-alkyl-4-metathiaz- 
anones with the corresponding 1-dioxides indicated 
that both types had similar pharmacological profiles 
but differed in oral absorption, toxicity and dura- 
tion. 

The 1-dioxides showed the maximal activity but 
had a somewhat shorter duration than the parent 
compounds. In  general, the pharmacological pro- 
file found for those metathiazanone derivatives 
suggested a mephanesen-like type of action. One 
of the most active members of the present series, 
2 - (4 - chlorophenyl) - 3 - methyl- 4 - metathiaza- 
none-1-dioxide, in clinical testing, has been found to 
be an effective and promising skeletal muscle relax- 
ant. 

Detailed pharmacology of most of the compounds 
reported in the present work will be published else- 
where. 

Acknowledgment.-\Ye are indebted to Mr. 11. 
E. Auerbach and Mr. K. D. Fleischer and staffs for 
the analytical data and corrected melting points, 
and to Dr. F. Coulston for preclinical studies in 
monkeys. 

Experimental6 
2-Aryl-3-alkyl-4-metathiazanqnes.-The preparation of 

these compounds is illustrated below. 
3-Methyl-2-(3-pyridyl)-4-metathiazanone.--,i solution of 

43.2 g. of 3-pyridinecarboxaldehyde, 42.5 g. of P-mercapto- 
propionic acid and 14 g. of methylamine in 200 ml. of ben- 
zene was refluxed for 48 hours with a continuous separator 
connected to the reaction vessel for removal of water. After 
this time the theoretical amount of water was collected. 
The reaction mixture was cooled and washed with dilute 
ammonium hydroxide. The  solid (53 g.) which separated 

(6) All melting points are corrected unless otherwise indicated 

from the benzene solution was collected, washed with water, 
dried and recrystallized from absolute ethyl alcohol to give 
43.5 g. (527,) of product melting at 165.2-168.8'. 

Anal.  Calcd. for CloH12N20S: N, 13.45; C, 57.65; H ,  
5.81. Found: N, 13.43; C, 57.43; H, 6.35. 

If no solid was obtained from the benzene solution after 
washing with ammonium hydroxide the solvent was removed 
in vacuo and the residue was vacuum distilled. In  several 
instances the viscous distillates solidified on standing. 

3-Methyl-2-(2-pyridyI)-4-metathiazanone was prepared 
in 20y0 yield after refluxing for 72 hours. The product was 
recrystallized several times from a mixture of benzene- 
hexane; m.p. 89.5592' (uticor.). 

Anal.  Calcd. for CloH12N20S: C, 57.65; H ,  5.81; N, 
13.45. Found: C, 58.16; H,  6.46; N, 13.16. 

3-Methyl-2-(2-thienyl)-4-metathiazanone was prepared 
in 59';i yield after refluxing for 72 hours. The product was 
recrystallized from Skellysolve C; m.p. 80.6-83.4'. 

A n a l .  Calcd. for CgHllXOS2: C, 50.67; H,  ,520. 
Found: C, 50.46; H,  5.50. 

2-Aryl-4-metathiazanone-l-dioxides.-The following 
example illustrates the general procedure for the preparation 
of these compounds. 

3-Methyl-2-(3-pyridyl)-4-metathiazanone 1-Dioxide.--A 
solution of 36.7 g. of potassium permanganate in 300 ml. of 
water was added dropwise to a well-stirred solution of 28.3 g. 
of 2-(3-pyridyl)-3-methyl-4-metathiazanone in 230 ml. of 
glacial acetic acid. The  temperature was kept below 30" 
with external cooling. A concentrated aqueous sodium bi- 
sulfite solution then was added to remove the manganese 
dioxide. The reaction mixture was basified to  a p H  of 6 and 
extracted several times with chloroform. The solvent from 
the combined extracts was distilled in zacuo and the residue 
was triturated with hexane to give 12.5 g. of solid. After 
recrystallization from ethyl alcohol, 9 g. of product was ob- 
tained melting a t  193.2-171.8°. 

Anal.  Calcd. for C1aH12S,03S: C, 49.98; H,  5.04; Ii, 
11.03. Found: C,  50.30; H,  4.67; N, 11.46. 

In many instances a solid product was obtained after ad- 
dition of the bisulfite solution and was filtered off and puri- 
fied by recrystallization. Only in the case of the 2-(pyr- 
idyl) compounds was it necessary to adjust the pH. Most 
of the sulfones were recrystallized from either ethyl or iso- 
propyl alcohol. 

3-Methyl-2-(2-pyridyl)-4-metathiazanone 1-dioxide was 
prepared in 377; yield. After recrystallization from iso- 
propyl alcohol the product melted a t  144.6-152.4'. 

Anal.  Calcd. for CloH12S20JS: S, 13.34; N, 11.66. 
Found: S, 13.11; N, 11.61. 
RENSSELAER, SEX YORK 
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Some Thiazolines and Thiazolidinones with Antituberculous Activity 
BY R. H. MIZZONI AND P. C. EISMAN 

RECEIVED SOVEMBER 25, 1957 

rl series of 3-aryl-2-arylimino-4-substituted-4-thiazolines and 3-aryl-2-arylimino-4-thiazolidinones were prepared and 
Some of the substances are active in this regard. evaluated as antituberculous agents. 

Appropriately substituted 1,3-bis-thiocarbani- mino-4thiazolidinone structures, I and I1 respec- 
lides display a high order of antituberculous activity 
in vitro and in experimental anima1s.l It seemed 

tively 

desirable, therefoie, to investigate this property R"CHXC0CHzR' 

i among various cyclic modifications of the parent 
structure. 

Two such modifications may be found in the 3- 

> 

H S C H ~ ~ ' ~  
aryl-2-arylimino-4-thiazoline and 3-aryl-2-aryli- \NH.lr 

(1) C. F. Huebner, J. L. Marsh, R. H. Mizzoni, R. P. Mull, D. C. 
Schroeder, H. A. Troxell and C. R. Scbolz, THIS JOURNAL, 15,  2275 

1 RCHXCOzH 

1 

(1953); R .  L. Mayer, P. C. Eisman and E. A. Konopka. Proc. SOC. 
Erpll .  B i d .  Med . ,  89, 88 (1955). 


