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2-(2-Furfurylidenejaceryl-qu1noxaline(&a and its 3-methyl derivative 

(kb) gave quantitatively l - f u r f u r y l - p y r r o l o [ l , 2 - a ] q u i n o x a l i n - 3 - ~ j  and 

its 4-methyl analogue($), respect~vely, by treatlng wlth hydrochloric acid 

in ethanol. i c  was treated with bromine in carbon tetrachloride to give 

dlbromide(Ja]. Zd(rnethy1 ether of xc] and ze(enol acetate of x c )  afforded 

1 to 2 adducts with dmethyl acetylenedicarboxylate. 

Several systems of diaiasteroid were synthesized in our laboratory. Robinson reported 

the synthesis of stero~d skeleton starting with 2-(2-furfurylidene]acetyl-6-methony-naphtha1ene, 

11 which afforded 1,4-diketone derivative by treating with hydrochloric acid in ethanol . 

Accordmg to this procedure, synthesis of 6,9-diaiasteroid system was tried starting with 

2-(2-furfurylidenejacetyl-quinoxaline(~a) which was prepared from 2-acetyl-quinoxallne 21 

and 2-furfurylaldehyde. To an ethanollc solution of p ( O . g g ) ,  concentrated hydrochloric acid 

(4.5 mll was added and the mixture was refluned overnight to glve quantitatively yellow brown 

crystalline compound(iaj, which was an isomer of &a and exhib~ted signals only at lower field 

than 66.9 ppm in the nmr spectrum measured in tr~fluoroacetic acid solution. The f e r r l c  chloride 

test for ga was positive but weak. This enolic product was treated with diaiomethane in ether 

and methanol to give the correspond~ng methyl ether(ib, mp 141n14ZD]. In a similar fashion, 

Z-(Z-furfurylidene]acetyl-3-methyl-quinoxaline(&b] also gave quantitatively an enolic product(2c) 

by treating with hydrochloric acid in ethanol. zc  had similar properties to 2.  $z was treated 

wlth an excess of brornme in carbon tetrachloride to glve quantitatively dibrom~de($j, whlch 

was methylated to afford a dibromde methyl ether(zb, mp 83.r8S0], whlch exhibited in the nmr 

spectrum, two singlet signals at 62.83 and 4.02 ppm due to two methyl protons, AB t m e  signals 

at 66.58 and 6.68 ppm (5.3 Hi), and symetrical multiplet signals from 66.8 ppm to 7.9 ppm 

assocmted wlth four protons. When this spectrum was compared with that of id, it was revealed 

that two signals, singlet signal at 66.69 ppm and triplet signals att7.69 ppm (J.1.5 Hi], 



disappeared from the nmr spectrum of zd. Both zd (mp 160%162') and $ (en01 acetate of $. 

mp 174-176". which was ootained by treating Zc wlth acetic anhydride j afforded 1 to 2 adducts 

with dimethyl acetylenedlcarboxylate. The formulas o f  these adducts were established by means 

of mass spectra and elemental analyses. 

From the above experimental and physical data, the structures of 9 to 2b were suggested 
as shown in the following chart. 
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The c13 nmr spectrum3' of 2d supported this structure. A similar synthesis of indolxzlne 

4) derivatives from 2-acetyl-pyridine was reported . It is interesting that the furan ring in the 

substrate (La or Lb) is qute stable under these conditions. On the other hand, Popp et al., 

reported that 2-(2-furfury1idene)acetyl-quinoline gave rise to methyl 2-quinolinecarboxylate 

under the similar condit~ons!) Further studies must be done on the structures of the adducts 

by dirnethyl acetylenedicarboxylate, 
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