
Tetrahedron Letters,Vo1.24,No.37,pp 3955-3958,1983 0040-4039/83 $3.00 + .OO 
Printed in Great Britain 01983 Pergamon Press Ltd. 

Chemical, Kinetic, and Spectroscopic Evidence for the Reaction of 
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Division of Chemistry, N.R.C. Ottawa, Ontario, KlA OR6 

Summary: Laser photolysis of I-naphthyldiazomethane or azirine ! in acetonitrile gave the 
same transient absorption spectrum. The transient from each precursor reacted with acrylo- 
nitrile with identical rate constants. Photolysis of I-naphthyldiazirine 6 in acetonitrile 
containing acrylonitrile gave products derived from carbenes and nitrile yiids. 

The laser flash photolysis of 9-diazofluorene in acetonitrile has been reported.4 

Work in this laboratory has shown that one of the absorption bands originally attributed to 

fluorenylidene is really that of a nitrile ylid derived from carbenic reaction with 

solvent. 5 We have also discovered that laser flash photolysis of 1-naphthyldiazomethane in 

acetonitrile gives a transient absorption at 390 nm. 6 This band was assigned to ylid 2, 

which was derived from reaction of I-naphthyl carbene (1) with solvent. This assignment 

was based upon kinetic and spectroscopic evidence. We report herein chemical evidence for 

the formation of ylids from carbenic precursors. The reaction of a heterocyclic carbene 

with benzonitrile to form an ylid was first proposed by Magee and Shechter. 7 Two other 

examples of this reaction class have been reported by Sheppard8 and Kende.9 

The chemistry of nitrile ylids has been developed by Huisgen, lo Padwa,‘l and 

Schmid.T2 Nitrile ylids are known to add readily to electron deficient olefins and 

dimerize. Azirines have been shown to be convenient photochemical precursors of nitrile 

ylids. This fact has been used to obtain low temperature matrix electronic spectra and 

solution absolute rate constants for a limited number of nitrile ylids. We therefore 

synthesized azirine 7 as an alternate precursor to ylid ?.13 
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Based on these previous studies we expected that photolysis of azirine z would also give 

ylid _2 as a trappable intermediate. Indeed photolysis of l (O.lgg !, 20 ml acrylonitrile, 

150 ml benzene; 450 watt Hanovia-vycorr filter; 30 min.) gave 3z and Zl& which were separated 

by MPLC. 
14 
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Scheme 1 (Np= l- Naphthyl) 
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l-Naphthyldiazomethane reacts rapidly with acrylonitrile at 0' to give pyrazoline 5; which 

was converted to cyclopropane $Z upon photolysis. l5 Thus, for product studies a different 

carbene precursor was desired which would be inert towards acrylonitrile. Diazirine 6 was 

prepared by the method of Schmitz 16 and was stable in solutions of acrylonitrile in aceto- 

nitrile. Laser flash photolysis of diazirine 6 in acetonitrile gives the same transient 

spectrum as laser photolysis of 1-naphthyldiazomethane. Photolysis of 6 (A=350 nm, 

Rayonet) in acetonitrile containing acrylonitrile gave cyclopropanes 4+ and 4E as well as 

heterocycles 22 and 3g. The latter compounds were identical to those obtained by photolysis 

of azirine !. The ratio of cyclopropanes/pyrroline was sensitive to the concentration of 

acrylonitrile (see figure), high concentrations favoring carbene chemistry. Dilution 

increases the yield of ylid, as evidenced by increased yields of 32 and 3E. __ -_ 
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Flash photolysis of 7 in acetonitrile (XeCl excimer laser, 308 nm) gave a transient with 

Amax = 386 nm, virtually identical with that obtained by flash photolysis of l-naphthyl- 

diazomethane in acetonitrile. 6 The transient derived from azirine ! reacted with acrylo- 

nitrile with k = 4.77 It .34 x lo6 M-l s-l. The transient derived from l- 

naphthyldiazomethane reacted with acrylonitrile with k = 5.44 f 0.21 x lo6 M-l s-l. The 

two values are identical within experimental error, in support of assignment of the 

transient as nitrile ylid 2. 

In conclusion, we have obtained chemical, kinetic, and spectroscopic evidence for the 

formation of a nitrile ylid from reaction of 1-naphthyl carbene with acetonitrile. These 

results strongly support our interpretation of previous laser photolysis studies of l- 

naphthyldiazomethane. 6 The present work provides indirect support of our reassignment of 

the laser photolysis data on 9-diazofluorene, in terms of nitrile ylid intermediates. 4 
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