
 

 

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

BENZIMIDAZOLE ANTIVIRALS. REGIOSPECIFIC SYNTHESIS OF ARYL
BENZIMIDAZOYL KETONES BY SULFONAMIDE ANION
DISPLACEMENT OF AROMATIC FLUORIDE
Samuel J. Dominiannia

a The Lilly Research Laboratories, Eli Lilly and Company, Indianapolis, IN

To cite this Article Dominianni, Samuel J.(1990) 'BENZIMIDAZOLE ANTIVIRALS. REGIOSPECIFIC SYNTHESIS OF
ARYL BENZIMIDAZOYL KETONES BY SULFONAMIDE ANION DISPLACEMENT OF AROMATIC FLUORIDE',
Organic Preparations and Procedures International, 22: 1, 106 — 108
To link to this Article: DOI: 10.1080/00304949009356677
URL: http://dx.doi.org/10.1080/00304949009356677

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/10.1080/00304949009356677
http://www.informaworld.com/terms-and-conditions-of-access.pdf


OPPI BRIEFS Volume 22, No. 1 (1990) 

BENZIMIDAZOLE ANTIVIRALS. REGIOSPECIFIC SYNTHESIS OF ARYL 

BENZIMIDAZOYL KETONES BY SULFONAMIDE ANION DISPLACEMENT 

OF AROMATIC FLUORIDE 

Submitted bv Samuel J. Dominianni 
(04/03/89) . . .  , 

The Lilly Research Laboratories 
Eli Lilly and Company 
Indianapolis, IN 46285 

An earlier publication from these laboratories' described the synthesis of ketone 5 by 
sulfonylation of 2-amino-5-benzoylbenzimidazole and its conversion to the antiviral agent 
Enviroxime 6. The recent report of the selective acylation of 2-amino-5-benzoylbenzimidazole 
and subsequent conversion to 52 prompts this account of an alternate, regiospecific synthesis of 
5 not requiring selective acylation. Some years ago, Davis et A. reported the preparation of 3- 
chloro-4-nitrobenzophenone & by methanolic KOH induced reaction of phenylacetonitrile with 
Q-chloronitrobenzene, followed by alkaline hydrogen peroxide oxidation.3 Nucleophilic 
displacement of chloride from by isopropylsulfonamide would lead regiospecifically to 3, an 
intermedate clearly suited for conversion to 5. However, all attempts to induce the conversion 
of 21 to 3 failed. As it is well known that displacements of activated fluoride proceed much more 

1 2 3 

iv) N a2S 204/TH F/H 2 0  v) BrC N 7a X = Ci 
7b X = OCHQ 

readily than displacements of other aromatic halides? the synthesis of 2 was examined. 
Attempts to apply the Davis procedure to p-fluoronitrobenzene to prepare 2 failed; the only 
product isolated was the known methoxy compound a . 3  Compound 2 was prepared by a 
Friedel-Crafts reaction of the known acid 1 5  yia its acid chloride with benzene. Reaction of 
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isopropylsulfonamide with 2 then provided 3 in 95% yield. Reduction of 2, followed by 
cyclization with cyanogen bromide produced 5, identical to authentic material, in 50% overall 
yield. 

Although the improved7 original selective acylation is preferred for the large scale synthesis 
of 5, for the preparation of putative metabolites of 6 or of radiolabelled material, the 
regiospecific synthesis herein described is the method of choice. The conversion of 2 to 3 
appears to be the first reported example of displacement of activated fluoride using a 
sulfonamide anion as the nucleophile. 

EXPERIMENTAL SECI'ION 

Mps were determined in a Mel-Temp apparatus and are uncorrected. Spectral data (NMR, IR, 
MS) for all new compounds were in accord with the assigned structures. Reactions were 
worked up by dilution as specified and extraction with the indicated solvent. The pooled extracts 
were washed with water, brine, dried over the specified agent and concentrated in vacuo. 
3-Fluoro-4-nitrobenzo~henone (2J- A solution of 14.6 g (0.079 mol) of 3-fluoro-4-nitro- 
benzoic acid,s 200 mL of benzene, 10 mL of thionyl chloride and 1 mL of DMF was stirred 
overnight at room temperature (CaC12 drying tube). The resulting clear solution was heated 
under reflux 1 hr and then distilled to reduce the initial volume by ca. 25%. The solution was 
cooled in an ice bath and 20 g of AlC13 was added in portions over 45 min with continuous 
stirring. The resulting dark solution was allowed to warm to room temperature and kept 
overnight. The reaction flask was again cooled in ice and 300 mL of 1N HCl was added 
dropwise. Work up (3 x 50 mL EtOAc, MgS04) afforded 16.9 g (87%) of an oil which 
solidified on scratching. Recrystallization from 95% EtOH produced 15.1 g (78%) of 2 as 
yellow needles, mp. 77-790. 
Anal. Calcd. for C13H8FNO3 : C, 63.68; H, 3.29; N, 5.71; F, 7.75 

Found: C, 63.75; H, 3.02; N, 5.66; F, 7.70 

3-~IsoproDvlsulfonvl~amino-4-nitrobenzoDhenone m.- To 50 mL of dimethyl sulfoxide was 
added 1.019 g of 50% sodium hydride/oil dispersion (0.021 mol NaH). After the initial gas 
evolution had ceased, isopropylsulfonamide6 (2.53 g, 0.0206 mol) was added and the resulting 
mixture was stirred for 10 min (CaC12 tube). Then compound 2 (4.90 g, 0.020 mol) was 
added, followed by an additional 20 mL of DMSO to break up the resulting foam. The mixture 
was stirred for 5 hrs at room temperature, warmed to 900 for 1 hr, cooled and then poured into 
300 mL of cold 1 N HCl. Work up (4 x 50 mL EtOAc, MgS04) afforded a yellow oil which on 
tituration with cold GnOH provided 6.65 g (95%) of 2 as a yellow powder which crystallized 
from i-PrOH as pale yellow needles (5.82 g, 83%), mp. 115-1 160. 
- Anal. Calcd. for C1@16N205S : C. 55.16; H, 4.63; N, 8.04, S, 9.20 

Found: C, 55.06; H, 4.65; N, 7.93; S, 9.16 
2-Amino-6-benzovl- 1-isoproDvlsufonvlbenzimidazole (5>.- A solution of 2. (3.91 g, 0.01 12 
mol) in 60 mL of THF was added dropwise over 30 min to a stirred solution of sodium 
dithionite (23.7 g) in 200 mL of H20. After an additional hr, the mixture was saturated with 
solid NaCl and the resulting layers separated. The aqueous phase was extracted with THF (3 x 
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25 mL) and the combined THF layers were washed with brine. Evaporation of the THF gave 
crude 3-(isopropylsulfonyl)amino-4-aminobenmphenone @) which tended to discolor rapidly 
and consequently was used directly.8 Dissolution in 50 mL of i - M H  was followed by addition 
of 1.29 g (0.11 mol) of BrCN and 5 mL of 2N NaOH. After 2 hrs at room temperature, an 
additional 1.6 g of BrCN was added. The mixture was stirred overnight and then treated with 
3oOmL of saturated N b C l .  Work up (2 x 50 mL EtOAc. Na2S04) afforded a dark residue 
which on mturation with small volumes of EtOAc produced a brown powder. Recrystallization 
from THFEtOAc (decolorizing carbon) provided 1.71 g (50%) of pure 5 as off-white granules, 
mp. 191-1930, identical in spectral properties to authentic material.1 

Anal. Calcd. for C17H17Nj03S : C, 59.46; H, 4.99; N, 12.24; S, 9.34 
Found: C, 59.20 H, 4.72; N, 12.14; S, 9.39 

Acknow1edeements.- Spectral and analytical data were provided by the Physical Chemistry 
Department. J. Wikel and C. W. Ryan are thanked for helpful discussions and samples. 
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Several recrystallizations of crude 4 from i-PrOH afforded stable material as colorless 
blocks, mp. 143-1450 (Anal. Calcd. for C1 HI  N2O3S: C, 60.36; H, 5.70; N, 8.80; S, 
10.70. Found: C, 60.46; H, 5.75; N, 8.59; 8, 18.30) but substantial loss of compound 
was encountered. 

******** 

108 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


