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N-Alkylquinoxalinium s a l t s  r eac t  with anions of p-diketones a t  e 

temperature below 2 0 ' ~  t o  y ie ld  endo-fur0[2,~b]quinoralines. 

A number of one-step syntheses of in t e res t ing  and useful b icycl ic  and hete- 

robicycl ic  compounds was developed by M.Strsuss and coworkers24 using mete 

bridging resotiona of electron-deficient arometics with bisnucleophiles. Meta 

bridging adducts have been a l so  obtained in the react ion  of unsubstituted 
7 N-ethoxyquinolinlum cat ion  with emmines . Similar cyclizst ion,  but with ortho- 

bondiog of heterosromatic system has been discovered t o  take place i n  the resc- 

t i o n  of N-slky1quinoxslinium s a l t s  (1) with emmines of cycl ic  ketones1 a s  

The present c o ~ c s t i o n  describes s novel react ion  of s a l t s  1 with p-di- 

ketonic reagents such e s  scetylsceton (AA) and e thy l  acetoacetate (EAA) i n  the  

presence of base. Addition of base (diethyl  or triethylsmine) t o  en ethanolic 

suspension containing s a l t  1 and p-diketom st -50 - +20°0 resul ted  i n  en em- 

thermic react ion  whioh ended in  s few minutes t o  give endo-3~,4,9,9s-tetrahydro- 



fur0[2,3-b]~ulnoxalines in good y ie lds  ( table  1) .  
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Table 1. Reactions of s a l t s  2 with p -diketones i n  ethenoi  

- - 
~ e a g e n t s ~  Reaction conditions No Product y i e l d  (%) 

temp. ('0) Time ( m i d  

l a  + AA + D E A  -50 5 4a 118-120 78 

l a  + A A  + D E A  -30 5 48 75 

l a  + AA + D E A  +20 5 4a 58 

l a  + A A  + TEA +20 15 48 50 

l b  + A A  + D E A  -50 5 4b 114-115 75 

l a  + E A A  + D E A  +20 5 40 115-116 76 

l b  + EAA + DEA -50 5 4d 108-109 75 

 he r a t i o  of reagents 1: diketoner base was 2:515 i n  a l l  cases. 

b e l t i n g  poin ts  were determined approximately under rapid heating. Decomposi- 

t i o n  of substances took place above 9 0 ' ~  under slow heating. 

I n  accordance with the r e e c t i v i w  of a a l t s  2 i n  nucleophilic addit ion reec- 
8 t i o n s  we are  obliged t o  suppose t h a t  owgen a t tack  of p-diketone enolate a t  

C-2 occurs i n i t i a l l y  under these conditions t o  give intermediate 2 followed bg. 

intramolecular cyclizat ion.  It should be pointed out t h a t  i n  cycl iza t ions  of 

nitroaromatics with p-diketones the oxggen a t tack  was never o b ~ e r v e d ~ * ~ .  

Other fea tures  of t h i s  react ion are  high regio- end s tereose lec t iv i tg .  Por 

none of the adducte 4 were there say indicat ions of the presence of mixtures 
1 of regio- or stereoisomers in H and nmr spectra. 

Evidence f o r  s t ruc tu re  of compounds is  provided by ir, nmr and mass 

spectra. The N-methyl nmr s igna l s  fo r  48 (63.04) and & ((S3.03) and narrow 
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multiplete of aromatic protons f o r  ( 6 6.4-6.91 a re  consistent  with t e t -  

rabydroquinoxaline structure8. The proton H-9a appeared as  a simple doublet, 

while the proton H-3a appeared a s  a doublet of quarters  with e small coupling 

constent between H-3a and protona of methyl group a t  posi t ion 2 of furan r ing  

( table 2). I n  order t o  confirm the  essignment of chemical shifts and coupling 

constants C 3 a  and C-98 deutereted & was prepared end double nmr procedure was 

Used. 

Table 2. Some spect ra l  data of compounds 

IB (om-') Chemical shift$, Coupling Constants, Hz 
ddductsa 

HII C=O, C=C H-3.3 H-90 '.: 3a.9a 3a .meth~l  

4a 3320 1600-1640 5.04 5.78 9.0 0.9 

4b 3328 1600-1640 4.95 5.86 8.7 0.9 

40 3370 1695.1635 4.97 5.79 8.9 1.0 

43 3368 1695,1640 4.93 5.91 8.8 0.9 

'~11 compounds gave acceptable microanalyses. 

b!l'he spectra were recorded a t  60 ME2 i n  CdCl solu t ion  with TMS a s  in te rna l  3 
stendard. 

The coupling constants  between H-3s and H-9a wen, i n  the  range from 8.7 t o  

9.0 H. and pointed out t o  endo-adducts ra ther  than t o  exo-isomerg. Con- 

vincing evidence f o r  &,q t o  be endo-isomer was obtained by X-ray crys tc i l lograp 

hyl0. Taking i n t o  account the  s imi la r i iq  of nmr spectra of adducts it 

seema highly probable tha t  a l l  compounds e re  endo-isomers. 

Since '>c nmr s ignal  of methyl group of furan  r i n g  was observed f o r  both 

(8 15.4) and & ( 6  14.3) the  oxygen of ace t i c  but not  carbethoxy group of 

EAA pa r t i c ipa tes  i n  cyolizat ions with s a l t s  1. 

Thus, the react ion  of s a l t s  1 with p-diketones y ie lds  endo-adducts 

and d i f f e r s  from the one with enamines of ketones where exo-adduots 2 have been 

obtained. 
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