
HETEROCYCLES, Yo1 24, No 4, I986 

BASE CATALYSXLI alZACTION OF 2-CIANOMTHYL1,3-BUu)THIUU 

WITH BENZPFUROXANES 

Harsha Narayan Borah and Jagir Singh ~andhu* 

Division of Drugs and Pharmaceuticals 

Regional Research Iaboratory, Jorhat 785006, India 

Abstract - 2-Cyanomethyl-1.3-benzothiazole reacts with 

benwfuroxanes (1) to give quinoxaline N,N'-dioxides 3 in 
TV 

good yields. 

Organic N-oxides are an attractive class of compounds and in particular 

quinoxaline-N,N'-dioxides are of significant biological importance. The ver- 

satile and fairly general procedure for the production of large number of 

N-oxides is reaction of benzofumxanes with enamines which is quite often 

refered as Beirut reaction1-3. Dienamines have also been reported to react 

with benwfuroxanes, yielding quinoxaline ~.~'-dioxides~'~. h o r n  this class 

of compounds Carbadox and kcadox6 are in clinical practice. In continuation 

of our studies on benzofum~anes~~~, herein we report the formation of 

quinoxaline N,N'-dioxide by the reaction of 2-cyanomethyl-1.3-benzothiazole 

with benwfumxanes. 

iihen reacted benwfuroxane and 2-cyanomethyl-1,3-benzothiazole in 

equiwlar quantities in ethanol at room temperature in presence of potassium 

carbonate gave bright red crystalline compound crystalisable from 

methaml, mp 240°C (dec.), in 807. yield. The structure of (s is fully 
corroborated by its spectral and elemental analysis, A - (KBr) 1348, 1355 
( N-+O ), 3290, 3345, (NH~) cm-1. 'H ~ f l ~  (DNSO-~~) & : 7.44-e.56 (m, 10~). and 

g/z 310 (H'). Anal. Calcd. for C15H10N4S2 : C, 53.C6 ; H, 3.23 ; N, 18.06. 

Found : C, 58.55 ; H, 3.36 ; N. 18.05. 

Similarly the reaction of (lb) and with 9 provided a and 

in 7ZL and 827. yields respectively. &) 3 mx (KBr) 1345, 1355 ( N+O ) 

3290, 3330 ( NHZ ) cm-1, mJg 324 (H+) and 1H NMR (DHSJ-d6) $ : 2.55 (s, 3H), 



7.55-8.40 (m, 9H) ; ,,$ - (KBr) 1340, 1355 ( N+O ), 3290. 3340 

( NH2 ) cm-1. g/!/z 345 (fl) and tWR (LIMS3-d6)& : 7.50-8.60 h, 9H). 

Concerning the mechanism of th i s  reaction, a plausible reaction scheme i s  

given below ; 

Scheme - 1 
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Melting points  were obtained i n  open c a p i l l a r i e s  on a B&hi apparatus and 

a r e  uncorrected. The i r  spec t ra  were measured on a Perkin-Elmer 2378 spectro-  

photometer f o r  potassium bromide discs.  The mass spec t ra  were determined on 

a AEIMS 30 instrument. The nmr spec t ra  were recorded on Varian 220 MHz 

spectrometer. 

Benzofuroxane was prepared by t he  oxidat ion of 0 -n i t roan i l ine  with sodium 

hypochlarite solution9. 56 ) - l l e t hy l  and 5(6)-chlom-subst i tuted benwfuro- 
10 xanes were prepared by pyrolysis  of the  corresponding nitrophenylazides . 

2-Cyanomethyl-1.3-benwthiazole was obtained by t he  reac t ion  of 2-amimben- 

zenetbiol  with ma lomni t r i l e  a s  reported ea r l i e r l 1 .  

Repa ra t i on  of 3a 

E q u h l a r  quan t i t i e s  of b e n z o f u r o x a n e ( ~ ( 1 . 3 6  g, 10 -1) and 2-cyanomethyl- 

1,3-benwthiazole@(1.74 g, 10 -1) were dissolved i n  e thanol  in the 

presence of c a t a l y t i c  amount of  K2C03. This reac t ion  mixture was s t i r r e d  

magnetically till t h e  so lu t ion  turned t o  red colour i n  about 30 min. The 

react ion was followed by t l c  and completion of reac t ion  was concluded from 

the  disappearance of benzofuroxane spot.  The red c r y s t a l s  p rec ip i ta ted  were 

f i l t e r e d  and were r ec ry s t a l l i s ed  from methanol (2.5 g. 80%) ; mp 240°C (dec.) 

ms n/g : 310 (I?) ; ir ,$ (m) nn-1: 1348, 1355 (N-tO), 3290, 3345 (NH2); 

1~ NhR (D~SJ-d~)$7.44-8.56 (m, 10H) ; Anal. Calcd. f o r  Cl5H1oN4 S2 : 

C, 58.06 ; H, 3.23 ; N, 18.06. Found : C, 58.55, H, 3.36 ; N, 18.G5. 

Repa ra t i on  of 3b 

In a s imi la r  experiment a s  above and workup* was obtained i n  (2.3 g, 72%) ; 

mp 220°C (dec.) ; ma tn/z : 324 (M+) ; ir ,$ max (KBr) cm-' : 1345, 1355 (N-M), 

3290, 3330 (MI2) : I H  NhR (DMSD-d6) $ : 2.55 (s. 3H), 7.55-8.40 (m. 9H). 

Anal. Calcd. f o r  CI6Hl2N4rn2 : C, 59.26 ; H, 3.70 ; N, 17.28. Found : 

C. 59 .30 ;  H, 3 .76 ;  N, 17.30. 

Preparation of 3c 

The N-oxidem)was obtained following t he  procedure a s  in given f o r ( a i n  

(2.8 g, 822) ; mp 2540C (dec.) ; m s  _mk : 345 (Ih ; i r$  ,, (KBr) cm-I : 

1340, 1355 (N-tO), 3290, 3340 (NH~) : NhR (D--d6) ,$ : 7.50-8.60 (m. 9 ~ ) .  

Anal. Calcd. f o r  C15HgN4S2C1 : C,  52.25 ; H, 2.61 ; N, 16.26 Pound 2 

C, 52.31 ; H, 2.65 ; N, 16.51. 
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