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Abstract- The thermal decomposition of sodium salt of furfural tosyl- 

hydrazone in diglyme in the presence of silver chromate afforded trans- 

1.2-di(2-furyllethylene and 2-furyl(p-toluenesulfony1)methane. The 

former product is formed y& (2-furyllmethylene, while the latter product 

is considered to be derived 1.3 N+C migration of tosyl group in 

furfural tosylhydrazyl radical, which is generated by one electron 

oxidation of furfural tosylhydrazone by silver chromate. 

~ u c h  attention has been paid to the chemistry of tosylhydrazone derivatives from 

the viewpoint of synthetic utility and elucidation of the chemical reactivity 

because tosylhydrazones afford carbenesl or pyrazole derivatives2 by heating or 

irradiations. The authors have investigated reactions of variable tosylhydrazones 

in the presence of silver chromate, and have reported that sodium salts of some 

kinds of conjugated tosylhydrazones generate tosylhydrazyl radicals3 by one 

electron oxidation by silver chromate. 4 

The reactivity of sodium salt of furfural tosylhydrazone (1) is expected ta be 

influenced by the conjugation of the tosylhydrazone moiety with the furan ring. 

Previously, Shechter & d. documented that gas phase pyrolysis of (1) gave &- 

and trans-Z-penten-4-ynaIs (3) & ring opening of the carbene, (2-fury1)methylene 

(2) .' In order to investigate the influence of silver chromate to the reactivity 

of tosylhydrazones, which are conjugated with heterocyclic moiety, we have studied 

decomposition of (1) in the presence of silver chromate using diglyme as a solvent 

and found a 1.3 N-tC migration OF tosyl group. 

A mixture of (1) and one molar equivalent of silver chromate in anhydrous diglyme 



I1 
0 

(cis and trans) 

was heated at 1lSoC for 2 h to evolve 90% yield of nitrogen gas. The separation 

and purification of the reaction mixture by thin layer chromatography afforded 

w - 1 . 2 - d i ( 2 - f u r y 1 ) e t h y l e n e  ( 4 )  and 2-furyl(1-toluenesulfony1)methane (5) in 1 

and 16% yields, respectively. The same reactions but without silver chromate 

gave (4) in the same yield as above (I%), however, the yield of (5) decreased to 

18. The physical properties of the products are as follows. 

(4) : mp 98-99°C. Mass m/z Ire1 intensity) : 160 (M+, 1001, 131 175), 104 (41). IR 

( K B r ) :  3030, 1480, 1240 Cm-l. UV (EtOH): 318 nm (log E ,  3.67). NMR ICDCl3) 6 

ppm: 6.35 (narrow m, 2H1, 6.42 (narrow m, 2H), 6.82 (2, 2H), 7.40 (narrow m, 2H). 

+ (5): mp 110-lll°C. Mass m/z (re1 intensity): 236 (M , 7 9 1 ,  158 135). 129 (100). 
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-1 IR (KB~): 3030, 2980, 1600, 1320, 1155 cm . UV (EtOHl: 226 nm (log E ,  4.22). 

NMR (CDCl31 6 ppm: 2.44 ( s ,  3H). 4.41 i s ,  2H1, 6.28 (narrow m, lH) , 6.34 (narrow 

m, lH1, 7.30 id, 2H, J=8 Hz), 7.33 (narrow m, 1E1, 7.64 id, 2H, J=8 Hz). 

The structures of (41 and (51 were deduced on the basis of their spectral 

properties and confirmed by comparison of the spectral properties with those of 

5 the analogous compounds such as trans-1,2-di(2-thienyllethylene and 2-thienyl- 

(e-toluenesulfony1)methane ,6 respectively. 

The following explanation can be proposed for the reaction pathway. Decomposition 

of (11 generates the carbene (21, which then dimerizes to form (4) .7 On the other 

hand, one electron oxidation of the anion of the tosylhydrazone (6) by silver 

chromate4 gives tosylhydrazyl radical intermediate (7) . 3  The 1.3 N+C migration 

of the tosyl group8 in the canonical formula (8)' of (7) leaves nitrogen gas to 

afford the radical intermediate ( 9 1 ,  which then yields (5) -hydrogen 

abstraction from the solvent. 
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