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the absorption in the longer wavelength region can be attributed to intra- 

molecular charge transfer transition and a blue shift was observed in cyclo- 

hexane [Amax (cyclohexane) 243 nm (logc=3.31), 464 (4.21)]. Its 13C NXR 

spectrum shows oniy one peak in higher field than 100 ppm, 6 indicating the 

Tresence 0; one sp3 carbon. The 1H S4R spectrum is also consistent with this 

structure. The IR spectrum exhibits two peaks due to CN [wmax (KBr) 2210, 

2190 cm-l ] as well as a peak due to NH (3280 cm-l). The structure is also 

supported by following chemical evidence. Treatment of 3a with benzoyl chloride - 
in pyridine gave N-benzoyl derivative 5 (mp 227-229 "C) whose UV spectrum 

exhibits a characteristic charge transfer band at 431 nm (log~=4.47). This 

fact shows that the adduct 3a is not a simple n-complex between pyridine X- - 
imide and ylidenemalononitrile 2a because pyridine N-benzoylimide did not react - 
with 2a at all. - The reaction of 3a with a few drops of cont. hydrochloric acid - 
in boiling methanol gave benzophenone in high yield. This result indicates the 

presence of the carbanion moiety stabilized by two cyano groups because ylidene- 

malononitrile 2a did not afford benzophenone under the same conditions. - 
On the other hand, the XNR spectrum of another adduct 4a provides con- - 

vincing evidence for the structural assignment of 4a. Thus, the 1H NNR - 
spectrum shows two methine proton signals mutually coupled at 64.96 and 5.52 ppm 

in addition to aromatic proton signals. 7 The l3 C NMR spectrum shows two peaks 

due to sp3 carbons at ~36.1 and 53.1 p?m. 7 The formation of 4a can be explained - 
by initial L,3-dipolar cycloaddition of Fyridine N-irni~de to one C'-N bond of 2a - 
to give an intermediate 6 followed by a 1,5-hydrogen shift and a 1,3-hydrogen 

Table 1, LJV spectra of the dipole compounds 2 

Compds Amax nm (logs) in ethanol 

3a 243 (4.08) 315 (3.81) 394 (4.88) 514 (4.87) 

3b 240 (4.09) 318 (3.88) 508 (4.77) 535 (4.81) 

3, 240 (3.95) 300 (3.67) 490 (4.73) 505 (4.72) 

G 236 (4.02) 300 (3.80) 485 (4.80) 502 (4.29) - 

5 - 

CN 

PI1 





4432 

Acknowledeement 

We are grateful to the Asahi Glass Foundation for financial support. 

References and Notes 

1. Present address: Department of Chemistry, Faculty of Science, Tohoku 

University, Sendai 980, Japan 

2, 

3" 

4, 

5. 

6. 

Y. Yamashita and M. Masumura, Tetrahedron Lett., 22, 1765 (1979). 

Y. Yamashitn and 11. Masumura, J. Chem, Sot., Chem. Commun., 841 (1983). 

Y. Tamura and M. Ikeda, Adv, Heterocyclic Chem,, 29, 71 (1981) 

Recently much attention has been focused on the chemistry of ylidene- 

malononitrile from synthetic and mechanistic viewpoints, For reviews of 

ylidenemalononitriles, F. Freeman, Chem. Rev,, 82, 329 (1980). 
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148.3 (d), 154.1 (s), 15606 (d), 160.1 (d). 

1H NMR Appm (DMSO-d6) 4,96 (d, lH, J=ll.O HZ), 5052 (d 

6,50-7,75 (m, 13 H), 8.64 (dd, 5=7-O, 1.5 Hz), 13C NXR 
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160.3 (s), 
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(s), 150.7 (s), 
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phenyl group is needed for the formation of the stable dipole compounds. 
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