
CARBOXYMETHYLMERCAPTO AYD CARBOXYMETHYLSULPHONYL 
DERIVATIVES O F  NITROIMIDAZOLE1 

Several carbosy~nethyl~nercapto and carbosyrneth~~lsulphor~yl derivatives of nitroirnidazolc 
\\.ere prepared for biological testing. Iieduction or reducti\le cyclization of these compo~~ncls 
was uns~~ccessful. 

IVTRODUCTION 

111 a previous communication (1) the syntheses of s nunlber of nitro- a ~ ~ d  n~ni lxo-  

iiniclazolesulpl~oi~ai~~ides as potential anti~lletabolites were described. This worl; has 
now been extended to the related carboxy~llethylmercapto compounds and oxiclized 
derivatives. I t  was hoped that the nitro co~llpounds could be reduced and cyclized but 
all attempts led to the forn~ation of colorecl reaction mixtures from ~vhich no pure com- 
pounds could be isolated. 
4(5)-Bromo-5(4)-nitroimidazole (2), 2,4(5)-dibromo-5(4)-nitroi1nidazole (2), 4-chloro- 

1-methyl-5-nitroiinidazole (3), and 5-chloro-1-methyl-4-nitroiinidazole (3) on treatnlent 
with thioglycolic acid in ammoniacal solution gave the carbosymeth~~li~~ercapto com- 
p o u ~ ~ d s  ( I ) ,  ( I I) ,  (111), and (IV). 

3-C-SCMzC001 I N -- C- SCtlz COOI-I 
/ I  I I  

IHC C-NO:: 
I I  I I  

IIOOCCHrS-C C-NO? \+ \y/  
t I  1-1 

(1) (11) 

S - C-5CI-IzCOOH I\'-C-NO? 
I I I  

IIC C-NO2 
I I  II 

I IC C-SCMICOOI I 
\-y/ \s/ 

I I 
CH, C 1-1, 

(111) (IV) 

Oxidatio~l with hyclrogen peroxide in glacial acetic acid yicldecl the sulphones (V), (VI), 
and (VII). The disulphide (11) gave an oil which could not be crystallized. The 11011- 

methylated coinpound (I) was somewhat more resistant to oxiclatio~l than the others. 
An intermediate sulphoxide (VIII) was isolated ancl further oxiclized to the sulphone 
under more vigorous conditions. 

s--C-SOCI-1,COOI I 
/I / I  

13C C-NO2 
\ N/ 

EI 
(VIII) 

N -- C-SO,CI IqCOOI I 
/ I  / I  

IIC C-NO! 
\x/ 

I I 

(V, 

'Mn?z~~scr ip t  reccirred Deccrnber 87, 1960. 
Contribution frottr thc Rcsearclz Depart?izent, ilferck & Co. Ltd.,  dfoitfrenl, Que. 
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N - C-SO?CH?COOM 
I1 I 

IIC C-NO2 
\K/ 

I 
CHI 

(VI) 

N ---- C-NO? 
II II 

HC C-SO?CII?COOH 

'I'rcatment of the sulphide (IV) or the sulphone (VII) with bromine yielded inixtures 
containing solne brominated material. Either inixture with hydrogen sulphide i l l  ammoilia- 
cal solution gave 5-inei-capto-1-111et11~~1-4-nitroin1idazole (IX) (4) as the inajor product. 

K - C-NO2 
I1 II 

I-IC C-SI-I 
\s/ 

I 
CH, 
( I S )  

N-- C-NO? 
/ I  II 

I-IC C-SO?NI-I? 
\N/  

I 

I t  was subsequently found that hydrogen sulphide readily displaced the carboxymethyl- 
mercapto, the carboxymethylsulphoi~yl, or the sulphonamide groups from compounds 
(IV), (VII), or (X). In each case the thiol (IX) was produced in good yield. 

C~trboxynzetlty1me1'cnpto Compounds 
2 ,  /t(S)-Bis-(cnrbo~ynzeth y1mercapto)-5(/t)-~zctrocmidazole (11) 
Thioglycolic acid (11 1111) was added to a solutioil of 2,4(5)-clibromo-5(4)-nitroiinidazole 

(20 g) in water (100 1111) and concentratecl ammonia (50 1111). The mixture was allowed 
to stancl a t  room temperature for 64 hours. Addition of isopropyl alcohol (300 1111) preci- 
pitated the yello\\r ammonium salt (12 g), 111.13. 136'. 

The ammonium salt was converted to the free acid with Amberlite resin IR-120(kIf). 
Crystallization from water gave yellow needles, in p. 212-213". Found: C, 28.5; H, 2.38; 
N, 14.1; S ,  21.9. Calc for CiHiNjOGSJ: C, 28.6; 13, 2.39; N, 14.3; S,  21.8%. 
4-Carboxymetlzyl7nercapto-1-metlzyl-S-nitroimidnzole (111) 
'Thioglycolic acid (7.5 1111) was aclded clropwise with stirring to a suspeilsioil of 4-chloro- 

1-inetl~yl-3-i1itroii~~iclazole (15 g) in water (100 1111) and concentrated ammonia (50 ml). 
After storage at 5' for 16 hours the aininoiliuin salt was collected as yellow needles 
(18.5 g), m.p. 185'. 

'The ammonium salt was coilverted to the frce acid by precipitation froin water with 
hydrochloric acid. Crystallizatioil froin et~lanol gave pale yellow needles, m.p. 163-164O. 
Found: C, 33.2; TI, 3.2G; N,  18.6; S ,  14.7. Calc. for CsHjN?OeS: C ,  33.2; H ,  3.22; N, 19.3; 
S,  14.7%. 
5- Carboxymetlzylmercnpto-l-methyl-/t-nitroimidazole (I V) 
'This compound was prepared from 3-chloro-1-methyl-4-nitroiinidazole (15 g) in a 

siinilar manner. Additioil of isopropailol (300 1111) and ether (150 ml) and storage for 
18 hours a t  5' precipitated the ammonium salt (16.5 g), 1n.p. 153-154O. The free acid 
crystallized froin ethanol as  jagged white lathes (8.5 g) ,  m.p. 209-210°. Found: C, 33.5; 
H ,  3.25; K,  19.3; S,  14.3. C ~ C .  for C~I-Iii\rdolS: C, 33.2; 1-1, 3.22; N,  19.3; S,  14.7%. 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

12
9.

12
.2

16
.5

5 
on

 1
1/

09
/1

4
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



1;lSHBR ICT AL.: DBRIVATIVllS OF  SI~~ROlMlDAZOI, IS  787 

~(~)-CiLrboxynzetl~yl1nercapto-5(~)-nitroimidazole (I) 
This conlpo~ind was preparetl from 4(3)-bromo-5(4)-nitroimidazole (9 g) in a similar 

manner. The amn~onium salt (9.2 g) was collected after 1 hour. After crystallizatioil from 
metha~lol it hacl a melting point of 193-194". Thc free acid crystallized from water as 
yellou needles (6.7 g), 1n.p. 185-186". Fou~ld :  C, 29.G; 11, 2.41; N, 20.4; S ,  15.7. Calc. 
for C5115S.30jS: C ,  29.6; 11, 2.48; N, 20.G; S,  13 870. 

Oxidations with Ilydrogen Peroxide 
-4 (5)- Cnrboxymethybsz~lpI~oxy-5(~.)-~zitroi~n~itlazole ( VIII) 
~C(5)-Carboxymethylmercapto-j(4)-1iitroiiidazoIe (2 g) i n  glacial acetic acid (10 ml) 

ancl :3oyO hyclrogen peroxide (10 1111) was heated for 1 hour a t  75". The solution was cooled 
ancl the product crystallized as white neeclles (I.($ g),  m.p. 219-220' (clecomp.). Re- 
crystallizatioil from water raised the m.p. to 220-221" (decomp.). 1;ound: C, 27.3; El, 2.26; 
N, 18.8; S ,  14.8. Calc. for C51-15N305S: C, 27.4; I-I, 2.28; N, 19.2; S, 14.6%. 

~(5)-Carbowymetl~y~s~1~1pIzo~1~yl-5(~)-nitroimidazoLe (17) 
The s~ilphoxicle (VIII) (1 g) in glacial acetic acid (5 in]) and 30% hydrogen peroxicle 

(5 nll) was heated for 4 houi-s a t  90° until a clear solution was obtained. Evaporation 
to dryness yieldccl the product (0.8 g), 111.p. 284-286". Recrystallization froin water 
gave ivhitc ncecllcs, 111.p. 295-296'. Found: C, 25.0; [I, 2.20; N, 18.0; S ,  13.8. Calc. for 
C5TTnNaOGS: C ,  25.5; FI, 2.12; Y, 17.9; S ,  13.6y0. 

~~-Curbo.vynzetl~yls~~1pI1o~~.yl-l-methyl-5-nitroimidazole (VI) 
Similar oxiclatioi~ of 4-carboxyn~etl~ylinercapto-l-i~~etl~yl-5-iitroiiidazole (5 g) for 1 

hour a t  85" yiclclecl the product (4 g),  lll.p. 181-182' (clecomp.) as white needles from 
water. Found: C, 28.9; 1-1, 2.83; N,l(i.5; S,  13.0. talc. for CGI-I jN306S: C, 28.9; H, 2.81 ; 
N ,  16.8; S, 12.876. 

i i - C a r b o . ~ . y ~ ~ z e t h y I ~ ~ ~ l ~ ~ l ~ o ~ ~ y b - I  -~netI1y1-~-~z~itroirnidazoLe ( VII) 
Similai- oxidation of 5-carbosymetl~yli~~erca~1to-l-i~~ethy1-4-iitroi1idazole (2 g) for 1 

hour a t  80' yiclcled the product (1.25 g), 1n.p. 170-171' (decomp.) as  ivhite needles froin 
water. Foulld: C, 29.1; 11, 2.81; N, 16.8; S ,  13.0. Calc. for CGFIiN:lOr,S: C ,  28.0: I-I, 2.81; 
N, 16.8; S, 12.8y0. 

Brom ~zat ions 
5-Carbosymetl~yln~ercapto-L-n~etl~yl-4-i~itroi1~~idazole (0.0L mole) or 5-carboxpmethyl- 

s~ilpllonyl-1-illethyl-4-nitroi~~lidazole (0.01 mole) in 1 N sodi~iin hgdroxicle (10 1111) was 
treated with bromii~e (0.012 mole). In both cases the precipitatecl procl~ict was a cliffi- 
cultly separable nlixt~ii-e of partially brominatecl materials. 

Displacements with IIyiErogen S~~lplzide 
The partially brominated mixtures, 5-carboxy~netl~ylmercapto-1-methyl-4-nitroim- 

idazole, 5-carboxyi~~etl~yls~ilpho1~yl-l-metll--itroi1idazole, or 1-methyl-4-nitro-5-4- 
phamylimidazole (1) were each dissolved in 3 N ammonia (1 g in 10 ml) and hydrogen 
sulphide passed through for 10 minutes. I11 each case the product was the ammonium 
salt of 5-mercapto-1-methyl--l-nitroiillidazole. 

Reda~ctions 
Each of the nitroiinidazoles was reducecl either with hydrogen ancl Adams platinurn 

catalyst in ethanol or glacial acetic acid or with powdered zinc and glacial acetic acid. 
In all cases the solutions became highly colored ancl only dark brolvn tars could be isolatecl. 
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