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The bromination of 4- and 5-(3-ca~boxyethyl)benzo-2, I. 3-thiadi- 
azoles forms 4- and 5-(c~-bromo-~-carboxyethyl)benzo-2, I, 3-thia- 
diazoles. The action of 25% aqueous ammonia on these bromo deriva- 
tives forms the corresponding ~-amino acids; with alcoholic alkali, 
derivatives of cinnamic acid are formed; and with an aqueous solution 
of sodium carbonate styrene derivatives are obtained. With thionyl 
chloride the bromine-substituted acids form the acid chlorides, which 
can be converted into the amides. The introduction of a nitro group 
into the o-position to the carboxyethyl group hinders bromination in 

the chain. 

It has been shown previously [2] that the isomeric 

4- and 5-methylbenzo-2, i, 3-thiadiazoles (I and II), 

like the ~- and fl-methylnaphthalenes, brominate un- 

der the action of N-bromosuccinimide (BSI) in the ab- 

sence of a catalyst to form in high yield, respectively, 

4- and 5-bromomethylbenzo-2, i, 3-thiadiazoles (III 

and IV). Toluene does not react with BSI in the absence 

of a catalyst [3,4]. Thus, the thiadiazole ring exerts 

a favorable influence on the course of the homolytic 

substitution reaction. 

In the present work we have studied the bromina- 

tion under similar conditions of 4- and 5-(fi-carboxy- 

ethyl)benzo-2, i, 3-thiadiazoles (V, VI) and the reac- 

tions of the bromides formed with nucleophilie rea- 

gents. 
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The bromination of compounds V and VI with BSI 
in the presence of benzoyl peroxide gave 4- and 5-((~- 
bromo-~-earboxyethyl)benzo-2, i, 3-thiadiazoles (VII, 
VIII) with yields of 94 and 79%, respectively. Theprod- 
ucts of the bromination of compound VI were shown 

chromatographically to contain another product, be- 

sides VIII, of undetermined structure. 
According to the literature [5], the bromination of 

phenylpropionic acid under these conditions gives a 
58% yield of p-bromo-fi-phenylpropionie acid. This 
comparison shows the greater stabilizing influence of 
the benzo-2, i, 3-thiadiazolyl group as compared with 
phenyl on the intermediately formed free radicals, 
which is probably due to the participation of the thia- 
diazole ring in conjugation with the benzene nucleus. 
This assumption is in agreement with literature infor- 
mation according to which all substituents participating 

in conjugation with a benzene nucleus, regardless of 
whether the whole r-electron cloud is shifted in the di- 
rection of the substituent or in the direction of the ben- 
zene nucleus, stabilize free radicals [6]. 

In agreement with literature information [2, 7], 
the introduction of a nitro group into position 4 of com- 
pound II opposes the reaction. When 5-methyl-4-nitro- 
benzo-2, i, 3-thiadiazole (IX) was brominated with BSI 
in the presence of benzoyl peroxide, the main reaction 
product isolated was the unchanged initial compound~ 
In addition, 5-bromomethyl-4-nitrobenzo-2, i, 3-thia- 
diazole (X) was detected by thin-layer chromatography*. 
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In the bromination of 5-(~-carboxyethyl)-4-nitro- 
henzo-2, i, 3-thiadiazole (IX) under these conditions a 
very small amount of 5-(o~-bromo-~-carboxyethyl)-4- 
nitro-benzo-2, i, 3-thiadiazole (XII) is formed**. 
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*This reaction confirms the assumption [2] that in 
the nitration of 5-bromomethyl-benzo-2, i, 3-thiadi- 

azole the nitro group enters in position 4. 
**The structure of compound XII (position of the nitro 

group) is provisional 
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T h u s ,  the r e p l a c e m e n t  of the h y d r o g e n  of the  m e t h y l  

g roup  in c o m p o u n d  IX by a c a r b o x y m e t h y l  g roup  has  
no s u b s t a n t i a l  i n f l u e n c e  on the  c o u r s e  of b r o m i n a t i o n .  

The  p o s i t i o n  of the  b r o m i n e  in the a c i d s  VII and VIII 

w a s  shown  by t h e i r  c o n v e r s i o n  by r e a c t i o n  wi th  25% 
a m m o n i a  so lu t i on  into the  c o r r e s p o n d i n g  / 3 - a m i n o -  

a c i d s - 4 -  and 5 - ( c e - a m i n o - / 3 - c a r b o x y e t h y l ) b e n z o - 2 ,  1, 

3 - t h i a d i a z o l e s  (XIII and X I V ) - - a n d  by a c o m p a r i s o n  of 

the l a t t e r  wi th  the  i s o m e r i c  c~-amino a c i d s  ob t a i n ed  by 

d i r e c t e d  s y n t h e s i s  [8]. 

The action of an ethanolic solution of caustic pot- 

ash on the acids Vll and VIII at 20 ~ C gives high yields 
of the einnamic acid derivatives XV and XVI, respec- 
tively; with aqueous sodium carbonate, the styrene 

derivatives XVII and XVIII respectively, are formed. 
The bromine in the chloride of the acid VII (XIX) is 

readily replaced on reaction with nucleophilic reagents; 

under similar conditions, the bromine in the chloride 

of the acid VIII (XX) does not react with the same rea- 
gents. Thus, for example, in the reaction of the acid 

chloride XIX with aniline or fi-phenylisopropylamine 
the chlorine and the bromine are replaced (acylation 
and alkylation). When the reaction is carried outunder 
similar conditions with the acid chloride XX, only the 

a c y l a t i o n  r e a c t i o n  t a k e s  p l a c e .  

IINR 
I 

CHBr CN2COCI EH--CH2--EONH 

XIX XXI -XXU 

XXI R= C6H 5 
XXII R =CH~CH~ 

I 
CH2--%H~ 

VIII s/?•-c.B•cn2cocl r-N"2 •  cor~. 

X X  X X I I I - X X l V  

XXlII R = C61t s 
KXIV R = C H - - C H  3 

I 
CH2--C6H5 

T h u s ,  the a - c a r b o n  on the s ide  cha in  in the b r o -  

m i d e  XIX p o s s e s s e s  a g r e a t e r  e l e c t r o p h i l i c i t y  than  
the c~-carbon  of the i s o m e r i c  b r o m i d e  XX. T h i s  can  

be e x p l a i n e d  by the  s t r o n g e r  e l e c t r o n - a c c e p t i n g  in f lu -  

e n c e  of the t h i a d i a z o l e  r i n g  in the  c a s e  of the  b r o m i d e  

XIX. 
In o r d e r  to ob ta in  the  a m i d e  of the ac id  XIV a n d / 3 -  

p h e n y l i s o p r o p y l a m i n e  we s t ud i ed  the  r e a c t i o n  of the 
b r o m i d e  XXIV with  the a m i n e  u n d e r  v a r i o u s  c o n d i t i o n s ,  

but h y d r o g e n  b r o m i d e  w a s  a l w a y s  s p l i t  out  wi th  the 
f o r m a t i o n  of the  a m i d e  of the u n s a t u r a t e d  ac id  XVI 
(XXV). I t s  s t r u c t u r e  was  shown by i n d e p e n d e n t  s y n -  

t h e s i s  f r o m  the  ac id  XVI (via the  ch lo r ide )  and /3- 

p h e n y l i s o p r o p y l  a m i n e .  
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It i s  i n t e r e s t i n g  to c o m p a r e  the r e s u l t s  of the r e a c -  

t ion  of the  b r o m i d e  of the ac id  VIII and the b r o m i d e  

XXIV wi th  a q u e o u s  a m m o n i a .  In the  f i r s t  c a s e  the  p r e -  

d o m i n a n t  r e a c t i o n  i s  r e p l a c e m e n t  and in the s e c o n d  
c a s e  only  the e l i m i n a t i o n  r e a c t i o n  t a k e s  p l a c e .  

T h e  r e a c t i o n  of the ac id  c h l o r i d e  XX wi th  a m m o n i a  
g i v e s  the  a m i d e  of the u n s a t u r a t e d  ac id  XVI (XXVI). 

When the  r e a c t i o n  i s  c a r r i e d  out wi th  a s t r o n g e r  nu -  

c l e o p h i l i c  r e a g e n t  ( d i e t h y l ami n e )  the  c o r r e s p o n d i n g  

a m i d e  of  the  ac id  VIII (XXVII) is  ob ta ined .  The  ac t i on  
of ammonia on this under similar conditions does not 
split out hydrogen bromide. 

~ H  3 N N 
/ /  " ~ C H = C H C O N H  2 S/./"~--~CHBrCH2CON(C~Its) 2 

The  r e s u l t s  p r e s e n t e d  a g r e e  wi th  g e n e r a l  i d e a s  r e -  

l a t i ng  to the  i n t e r r e l a t i o n s h i p  of the m e c h a n i s m s  of  s u b -  
s t i t u t i o n  and e l i m i n a t i o n  r e a c t i o n s  [9 -1 1 ] .  

The  s y n t h e s i s  of the  in i t i a l  a c i d s  V and VI r e q u i r e d  

f o r  th i s  i n v e s t i g a t i o n  i s  r e p o r t e d  in a l a t e r  p a p e r  in 
t h i s  i s s u e  [12]. 

E X P E R I M E N T A L  

4-(a-Bromo-~-earboxyethyl)benzo-2,1,8-~hladiazole (VII). A 
mixture of 5.5 g (0,0264 mole) of compound VI, 100mlofcarbontet- 
N-bromosuccinimide, 40 ml of dry carbon tetrachloride, and 0.002 g 
of benzoyl peroxide was boiled for 4 hr and cooled, and the precipi- 
tate that had deposited was filtered off and washed with water until 
the succinimide had completely dissolved. The carbon tetrachloride 
was distilled off from the filtrate to dryness and the oily residue was 
treated with petroleum ether, giving VII in the form of crystals. The 
total ~eld of VII was 2.6 g (94%), mp 136-137" C (from benzene). 
Found, %o: N 9.96, 10.29; Br 27.63, 27.95. Calculated for CgHTBrN2OzS, 
%: N 9.80; Br 27.80. 

5-(a-Bromo-t~-carboxyethyl)benzo-2,1, 3-thiadiazole (VIII). A 
mixture of 5.5 g (0.264 mole) of compound VI, 100 ml of carbon tet- 
raehloride, 5.2 g (0.029 mole) of N-bromosnccinimide, and 0.003 g 
of benzoyl peroxide was boiled for 8 hr and cooled, and the precipi- 
tate was filtered off and washed with carbon tetrachloride and then 
with water. This gave 6 g (79%) of a yellow substance with mp 141- 
142 ~ C (from benzene). The carbon tetrachloride was distilled off in 
vacuum to dryness, giving 1.3 g of an oily liquid. This was ehroma- 
tographed on a thin layer of alumina (Brockmann activity ii) in carbon 
tetrachloride; two spots were found. One of them, with Rf 0.02, cor- 
responds to the bromide VIII and the other, with Rf 0.48 is ascribed 
to a substance of undetermined structure. The spots on the chroma- 
togram were detected in UV light and were shown up by iodine vapor. 
Found, %: N 9.55, 9.93; Br 27.23, 27.54. Calculated for CgHTBrNzOzS, 
%: N 9.60; gr 27.80. 

4-(~-Ambao-13-earboxyethyl)benzo-2,1, 8-thiadiazole (XlIl). With 
stirring, 0.5 g (0.00177 mole) of compound VII was added to 25 ml of 
of 25% aqueous ammonia; the precipitate that separated out with time 
was filtered off and washed with water, giving 0.85 g (64%) of a white 
substance with mp 188-189 ~ C (from ethanol), Rf* 0.29. Found, %: 

*The amino acids were chromatographed on slow filter paper of the 
Leningrad paper mill previously purified with 0.1 N HC1 in the n-bu- 
tanol-propan-2-ol-0.1 N hydrochloric acid (2 : 1 : 1) system. The time 
of separation was 10-15 hr. The spots were detected by the action of 
benzidine after their treatment with gaseous chlorine [13,14]. The Rjc 
values of the 4- and 5-(13-amino-/g-carboxyethyl)benzo-2,1,3-thia- 
diazoles obtained under the given conditions were 0.56 and 0.36, re- 
spectively [8]. 
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N 18.69, 18.39; S 13,79, 14.13. Ca lcu la ted  for CsHsNsOzS, %:N 18.80; 
S 14.32. 

5 - ( a -Aminoca rboxye thy l )benzo -2 ,  i ,  8 - t h i a d i a z o l e  (XIV). S imi -  
lar ly ,  0.5 g (0.00177 mole)  of compound VIII yielded 0.3 g (77%) of a 

substance with mp 200-201 ~ C (from ethanol) ,  R]* 0.67. Found, %: 

N 19.05, 19.05. Ca lcu la ted  for CsHsNsOzS, %: N 18.80. 

Anilide of 4 - ( / 3 - c a r b o x y - a - p h e n y l a m i n o e t h y l ) b e n z o - 2 , 1 , 3 - t h i a -  
d iazo le  (XXI). A mix ture  of 2 g (0.007 mole)  of compound VII, 25 ral  
of dry benzene,  and 5 m l  of thionyl  chlor ide  was boiied for 2 hr, and 

was then heated in vacuum unt i l  the thionyi  chloride had been e l i m i -  
nated comple te ly ;  then the residue (1.5 g) was dissolved in  30 m l  of 

dry benzene,  and a solut ion of 0.92 g (0.01 mole)* of an i l ine  in 10 m l  
of benzene  was added slowly to the result ing so lu t ionwi th  cooling.  The 
p rec ip i t a t e  that  separated out with t i m e  was f i l tered off and washed 

with water ,  g iving 1.44 g (78~ of a substance with mp 178-179.5 ~ C 
(from ethanol) .  Found, %: N 14.67, 14.74; S 8.32, 8.21. Ca lcu la ted  

for CzlHIsN4OS, %: N 14.98; S 8.55. 

4 - ( ~ - C a t b o x y v i n y l ) b e n z o - 2 , 1 , 8 - t h i a d i a z o l e  (XV). A solution of 
0.5 g (0.00177 mole)  of compound VII in 30 ra l  of 10% ethanol ic  caust ic  
potash was stirred for 1 hr at  20 ~ C and the whi te  p rec ip i t a t e  that  de-  
posited was washed several  t imes  with e thanol  and was dissolved in 

water .  To this solution was added,  with stirring, a 0.1 N solution of 
hydrochloric acid to g ive  a weakly  acid react ion,  and the p rec ip i t a t e  

that  deposited was f i l tered off and washed with water,  g iving 0.2 g 
(67%) of a substance with mp 213-214  ~ C (from 70% ethanol) .  Pound, 
%: N 14.03; S 15.00, 14.99. Ca lcu la ted  for CsI~N2OBS, %: N 18.60; 

S 15.52. 

5 - (~-Carboxyviny l )benzo-2 ,  1 , 8 - t h i a d i a z o l e  (XVI). In a s imi la r  
manner ,  0.5 g (0.00177 mole)  of compound VIII y ie lded  0.32 g (91%) 
of a substance with rap 270-271  ~ C (flora ethanol) .  Found, %: N 17.00, 
17.17; S 19.68, 19.76. Ca lcu la ted  for CsH6NzS, %: N 17.28; S 19.75. 

4 - V l n y l b e n z o - 2 , 1 , 3 - t h i a d i a z o l e  (XVIl). A mix ture  of 1.5 g 
(0.0052 mole)  of compound VII, 5 g of sodium carbonate ,  and 25 m l  

of water  was stirred for 2 hr and the oily layer that  separated out was 
washed with water  and lef t  in  the vacuum desiccator ,  giving 0.75 g 
(90%) of a substance with mp 109-110" C that  crys ta l l ized  poorly 

from m a n y  solvents.  Found, %: N 17.00, 17.17; S 19.68, 19.76. Ca l -  

cula ted for CsHsNIS, %: N 17.28; S 19.75. 
5 - V i n y l b e n z o - 2 , 1 , 8 - t h i a d i a z o l e  (XVIII). S imi la r ly ,  0.5 g (0.00177 

mole)  of compound VIII y ie lded  0.28 g (99%) of a product with mp 
62-63  ~ C (from 50% ethanol) .  Pound, %: N 17.65; S 19.22. Ca lcu -  

la ted for CsH6NzS, %: N 17.28; S 19.75. 
B-Phenyl isopropylamide of 5 - (a -brorao- tg -earboxye thy l )benzo-2 ,  

1 , 8 - t h i a d i a z o l e  (XXlV). To a benzene solution of 1.3 g (0.0045 mole)  

of compound VIII was added 5 ml  of thionyl  chlor ide,  and the m i x -  
ture was boiled for 1 hr; the benzene and the th ionyl  chlor ide were 
dis t i l led off in vacuum to dryness, the residue (1 g) was dissolved in 
benzene (30 ml) and,  a t  0 ~ C, a benzene solut ion of 0.9 g (0.0067 
mole)  of 13-phenylisopropylamine was added.  The prec ip i t a te  that  
deposited was f i l tered off and washed with water .  The benzene  fi l-  
t ra te  was evaporated in vacuum to dryness a t  20 ~ C. The residue and 
the residue on the f i l ter ,  amount ing  to 0.8 g (60%) were crys ta l l ized  

from ethanol;  whi te  needles  with mp 138.5-140" C. Pound, %: 
N 9.75, 10.05; S 7.32, 7.69. Ca lcu la ted  for CIsHIsBrNsOS, %: N 10.35; 
S 7.80. 

13-Phenylisopropylamide of 5 - (13-carboxyviny l )benzo-2 ,1 ,3 - th ia -  

d iazo le  (XXV). 

A) Gaseous ammon ia  was passed for 30 rain into a solut ion of 1 g 
(0.0025 mole)  of compound XXIV in 20 m l  of d i e thy leneg lyco l  a t  
80" C, and then the mass was poured into water and the p rec ip i t a te  

that  deposited was f i l tered off and washed with water.  This gave  0.7 g 
(87%) of a substance with mp 154-155 ~ C (from ethanol).  Found, %: 
N 13.05, i3 .11;  S 9.78, 9.40. Ca lcu la ted  for ClsHnNsOS, %: N 13.00; 
S 9.85. 

*The an i l ide  XXI was also obtained when the react ion was carried 
out with equ imolecu la r  amounts of the starting mate r ia l s .  

B) When 1 g (0,0025 mole)  of compound XXIV was heated with 
25 m l  of 25% aqueous ammon ia  in a sealed tube at  100 ~ C for 4 hr, 
the unsaturated amide  XXV was obtained. 

C) Dry ammonia  was passed into a solution of 1 g (0.0025 mole)  

of compound XXIV in g l a c i a l  ace t i c  acid at  60 ~ C unt i l  i t  sol idif ied,  

and then the mass was treated with water and the p rec ip i t a te  that  sep- 
arated out was f i l tered off. Compound XXV was obtained.  

D) A mix ture  of 0.5 g (0.0024 mole)  of compound XVI and 5 mI 

of thionyl  chloride was boiled for 2 hr, the excess of thionyl  chlor ide 
was dis t i l led off, and the residue was washed with dry ether.  The acid 

chlor ide  obtained (0.4,5 g) was dissolved in 20 ml  of dry benzene and, 

at  0 ~ C, a solution of 0.6 g (0.0044 mole)  of B-phenyl isopropylamine 
in 10 ml  of benzene was added.  The p rec ip i t a t e  that  deposited with 
t i m e  was f i l tered off and was washed with benzene and water. This 
y ie lded 0.3 g of the art icle XXV with mp 155 ~ C (from ethanol) ,  g iv -  
ing no depression of the me l t ing  point  in admixture  with the substances 

obtained by methods (A), (B), and (C). 

Ani l ide  of 5 - ( a - b r o m o - ~ - e a r b o x y e t h y l ) b e n z o - 2 , 1 , 3 - t h t a d i a z o l e  
(XXIII). A mix ture  of 0.3 g (0.001 mole)  of compound VIII, 10 ml  of 
dry benzene,  and 3 m l  of thionyl  chloride was heated for 1 hr, and the 
excess of thionyi  chloride and the benzene were d is t i l led  off in vacu-  
um to dryness. The residue (0.25 g) was dissolved in 15 ral  of benzene 
and the solution was treated slowly dropwise with 0.2 g of an i l ine  in 10 

ral  of dry benzene.  The p rec ip i t a t e  tha t  deposited was f i l tered off and 
washed with water  and the benzene  was dis t i l led  off to dryness. The 
residue on the fi l ter  and the residue from the d is t i l la t ion  of the solvent 

were recrys ta l l ized  from ethanol ,  g iving 0.16 g of a substance with 
mp 192-193 ~ C. Found, %: N 11.70, 12.06; Br 21.99, 22.87. Ca lcu-  
la ted  for CI~HI2BrN3S, %: N 11.60; Br 22.10. 

~-Phenyl isopropylamide of 4-[ I5-ca tboxy-a- (~-phenyl i sopropyl -  
a m i n o ) e ~ y l ] - b e n z o - 2 , 1 , 8 - t h i a d i a z o l e  (XXII). A mix ture  of 0.5 g 

(0.00177 mole)  of compound VII and 3 ral  of thionyl  chloride was 
boiled for 2 hr and the excess of thionyl  chloride was dis t i l led off in 
vacuum.  To the dry residue (0.5 g) in 20 raI of dry benzene was slowly 
added, with cooling to 0 ~ C, 0.9 g (0.0067 mote)  of ~5-phenylisopropyl- 

amine  in 15 m l  of dry benzene.  The solvent was dis t i l led off in vacu-  
um. The residue (an o i ly  mass) was washed with 5% hydrochloric  acid 

solution and with water,  g iving 0.2 g of a substance with mp 174-175 ~ C 
(the product began to soften a t  150 ~ C). Found, %: N 12.04, 12.07. 

Ca lcu la ted  for CzTHs0N4OS, %: N 12.20. 
Amfde of 5 - (~-omrboxyv tny l )benzo-2 ,1 ,8 - th iad iazo le  (XXVI). Dry 

ammonia  was passed into a solution of 0.5 g of acid chlor ide (from 

0.6 g of VIII and 3 m l  of thionyl  in 20 ml  of dry ether for 20 rain.  
The prec ip i t a te  tha t  separated out was fi l tered off, g iving 0.2 g of a 
substance with mp 209-210 ~ C (from ethanol).  Pound, %: N 21.00; 

S 15.83, 15.72. Ca lcu la ted  for CsH~NsOS, %: N 20.50; S 15.60. 

D ie thy l amide  of 5 - ( a -b romo-~-ca rboxye thy l )benzo -2 ,  I ,  3 - t h i a -  
d i azo le  (XXVII). A mix tu re  of 1.3 g (0.0045 mole)  of compound VIII, 
5 mI of th ionyl  chloride,  and 20 ral  of dry benzene was boiled for 

1 hr and the solvent was evaporated off in vacuum to dryness. The 

residue (1 g) was dissolved in benzene and, with cooling to 0 ~ C, a 
solution of 0.48 g (0.0066 mole)  of d i e thy lamine  in 10 m l  of benzene 
was added dropwise. The mix ture  was stirred at  20 ~ C for 10 hr and 
the prec ip i ta te  that  deposited (d ie thy lamine  hydrochtoride) was f i l-  
tered off. The benzene f i l t ra te  was ehromatographed on a co lumn of 
a lumina  (Brockmann ac t iv i ty  ilI)  15 cm long and 1.5 cra in d iameter ,  
the product being eluted with benzene.  This gave  0.2 g of a pink 

substance with rap 105-106 ~ C (flora 50% ethanol) .  Found, %: N 12.29, 
12.23. Calcula ted  for ClsHmBrN3OS, %: N 12.30. 

5 - B t o m o m e t h y l - 4 - n i t r o b e n z o - 2 , 1 , 3 - t h i a d i a z o l e  (X). A mix ture  
of 1 g of compound IX, 0.9 g of N-bromosuccin imide ,  0.005 g of 
benzoyl  peroxide,  and 50 ra l  of carbon te t rachlor ide  was boiled for 
18 hr and cooled,  the p rec ip i t a t e  that  had deposited was f i l tered off, 
the carbon te txachlor ide was dis t i l led  off to dryness, and the residue 

was washed with ethanol ,  giving 0.85 g of the in i t i a l  IX. The e thanol-  
ic f i l t ra te  was evaporated to dryness in vacuum and the residue (an 
oily mass) was chromatographed on a thin layer  of a lumina  (Brock- 

mann ac t iv i ty  II) in the carbon t e t r ach lo r ide -benzeue  (1 : 10) system. 
Two spots with close Rf values were found differing in the intensity of 
their  f luorescence in UV l ight .  The R] values of reference samples 
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(compounds IX and X) were also close (0.74 and 0.73). After crystal- 
lization of the oily mass from 30% ethanol, mp 121-122 ~ C [2]. 

5-(a-Bromo-~-carboxyethyl)-4-nltrobenzo-2,1,3-thiadiazolr (XII). 
A mixture of i g of compound XI, 0.8 g of N-bromosuccinimide, 

0.002 g of benzoyl peroxide, and 50 ml of dry carbon tetrachloride 

was boiled for 25 hr and cooled, and the precipitate (the starting mate- 

rial, succinimidc, and N-bromo-succinimidc) was fikcrcd off and 

washed with water, giving 0.8 g of unchanged compound XI. The car- 

bon tetrachloride was distilled off from the filtrate, and the residue 

(an oily mass) crystallized on treatment with ethanol, giving 0.1 g of 

a substance with mp 109-110 ~ C (from ethanol). Found, %: N 14.23, 
14.61; S 10.41, 10.86. Calculated for CsH6BrN~O4S, %: N 14.00; 

S 10,70. 
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