
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

1-METHYL-4-NITRO-5-IMIDAZOLYL SULFONES
Ned D. Heindela; C. Jeffrey Laceyb; Belle A. Measeb; David V. Wooa

a Radiation Research Laboratory, Hahnemann University, Philadelphia, PA b Center for Health
Sciences, Lehigh University, Bethlehem, PA

To cite this Article Heindel, Ned D. , Lacey, C. Jeffrey , Mease, Belle A. and Woo, David V.(1986) '1-METHYL-4-NITRO-5-
IMIDAZOLYL SULFONES', Organic Preparations and Procedures International, 18: 4, 275 — 278
To link to this Article: DOI: 10.1080/00304948609458154
URL: http://dx.doi.org/10.1080/00304948609458154

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948609458154
http://www.informaworld.com/terms-and-conditions-of-access.pdf


OPPI BRIEFS Volume 18, NO. 4 (1986) 

h a l .  Calcd. f o r  C6H11N50S: c, 35.81: H ,  5.51; N ,  34.80; s, 15.93 

Found: C ,  36.04; H, 5.54; N ,  34.62; S. 16.00 
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4-Nitroimidazoles s u b s t i t u t e d  i n  t h e  5-posit ion with sulfur-containing 

groups such a s  s u l f  i d e ,  sulfonamide, su l fone ,  and s u l f o n a t e  have been 

reported a s  r a d i a t i o n  s e n s i t i z e r s  i n  Chinese hamster c e l l s . '  The s u l f o n e s ,  

of which on ly  a few a r e  h o r n ,  have been prepared by ox ida t ion  of t h e  

s u l f i d e s  (2) o r  by n u c l e o p h i l i c  displacement of halogen by a sodium 

a r y l s u l f  i n a t e  on l-methyl-4-nitro-5-chloroimidazole .2 We now r e p o r t  t he  

syn thes i s  of s i x  new su l fones  by the c o n t r o l l e d  ox ida t ion  of imidazole 
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sulfides (see Scheme). Several of these sulfones have been found to be ten 

to one hundred times more potent as radiosensitizers in radiation-induced 

toxicity of human colorectal tumor cells than the current standard, 

misonidazole. 3 

CI Not) RSH kNk- H20z-  R=* "-Q 
I 

Me 
I I 
Me Me 
1 - 2 - 3 - 

Careful control of time and temperature were required in the oxidation 

of the sulfides to obtain the yields quoted. The sulfones (2) displayed 
characteristic proton NMR signals (DMS+d6) for the C-2 imidazole hydrogen 

at 6 8.17 * 0.03 ppm and for the N-methyl hydrogens at 4.00 f 0.03 ppm. 
KXPJwmmAL SEcrIcN 

NMR spectra were recorded on a JEOL-PX90Q instrument with TMS internal 
standard. Elemental analyses were performed by the Robertson 
Microanalytical Laboratory, Florham Park, NJ. 

l-Yethyl-4-Nitro-5-imidazole Sulfides ( k f )  .- An equimolar mixture of 1- 
methyl-4-nitro-5-chloroimidazole (1) and the requisite mercapto compound 

was prepared in anhydrous ethanol (20  ml of alcohol/gram of 1) and heated 

at 50'. This suspension was stirred vigorously while a stream of anhydrous 

ammonia was passed through the medium at a slow rate for 20 min. The 

mixture was then stirred at 50' for 5 hrs. evaporated & vacno, and 

recrystallized from 3:l ethano1:rater. Yields, analyses, and physical 

properties are shown in Table 1. 

l-Methyl-4-nitro-5-imidazole Sulfones (3-1 .- The sulfide to be oxidized 
was dissolved in glacial acetic acid (10 ml/gram sulfide), stirred 
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v igorous ly ,  and heated a t  60' while 30% hydrogen peroxide ( 5  m l / l  mmole of 

s u l f i d e )  was added dropwise over 15 minutes. The temperature was he ld  a t  

60' u n t i l  t h e  i n i t i a l  yellow c o l o r  of t he  r e a c t i o n  mixture faded. This  

time va r i ed  from sample t o  sample bu t  was u s u a l l y  3-6 h r s .  The temperature 

TABLE 1. Physical  Data on S u l f i d e s  (2) 
Compd . 2. 2b 2c 2d 2e 2f 

mp(OC) 137-139 73.5-75 104.5-106 110-111 146-150 126-127 

Yield(%) 74 54 77 62 90 63 

Anal. C 49.77 47.15 57.75 53.01 38.23 44.53 
( Found 1 (49.56) (46.88) (57.41) (52.90) (38.17) (44.53) 

H 6.27 6.59 5.88 4.45 2.57 2.99 
(6.21) (6.70) (6  .OO) (4.30) (2.63) (3.10) 

N 17.41 18.32 14.42 16.86 13.38 15.58 
(17.56) (18.11) (14.04) (17.10) (13.11) (15.55) 

TABLE 2. Physical  Data on Sulfones (2) 
Compd . 3a 3b 3c 3d 3e 3f 

mp. ( O C )  169-171 96-97.5 128-129 

Yield (k) 87 80 79 

Anal. c 43.94 41.37 52 .OO 
(Found 1 (43.92) (41.40) (51.89) 

H 5.53 5.59 5.30 
(5.58) (5.80) (5.40) 

N 15.38 16.08 13 .OO 
(15.28) (16.05) (12.84) 

127-129 

63 

46.97 
(47.09) 

3.94 
(3.77) 

14.94 
(14.83) 

152-154 180-182 

81 69 

34.69 39.81 
34.43) (39.82) 

2.33 2.67 
(2.26) (2.66) 

12.14 13.93 
11.92) (14.01) 

was r a i s e d  t o  80' f o r  1 h r ;  then the r e c t i o n  mixture was s t i r r e d  a t  room 

temperature f o r  12 h r s  t o  complete t h e  ox ida t ion .  The mixture was d i l u t e d  

with water ,  the p r e c i p i t a t e  c o l l e c t e d ,  washed on t he  f i l t e r  with water  and 

r e c r y s t a l l i z e d  from 9% e thano l  (See Table 2 ) .  

bcknor1od~emnt.- This  work was supported i n  p a r t  by g r a n t s  from the  
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Milheim Foundation for Cancer Research and the DHHS (CA 31245). 
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Pyrrole-3-carboxaldehyde ( 3 )  may become an important synthonl in the 

design of complex compounds derived from 3-substituted pyrroles.2'3 Yet 

there exists no efficient synthesis of 3 on a reasonable scale. It has 

been obtained in low yields from 4-formylpyrrole-2-carboxylic acid4 and S- 

e thy1 4-formylpyrrole-2-thiocarbo~ylate~ by decarboxylat ion and catalytic 
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