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Reaction of Isopropylidenecarbene with Isonitriles. Evidence for the 
Formation of Alkadienylideneamine' 

By PETER J. STANG and JON A. BJORK 
(Department of Chemistry, The University of Utah, Salt Lake City, Utah 84112) 

Szinznzary Interaction of alkylidenecarbenes with iso- 
nitriles results in vinylamides via the intermediacy of 
alkadien ylideneamines. 

THE reaction of carbenes with isonitriles is known2 to 
give moderate yields of alkenylideneamines (1) ., The 
analogous reaction of alkylidene~arbenes~ (2) should give 
alkadienylideneamines (3) [reactions (1) and (2)]. In fact, 

(R1),C: + K N C  - (R1),C=C=NR2 (1) 
(1) 

(R1),C=C: + R2XC --+ (R1),C=C=C=NR2 (2) 
(2) (3) 

little is known about this interesting class of heterocumu- 
lenes; they have only been reported once5 as an inter- 
mediate in one reaction. We now report the results of an 
investigation of the reaction of isopropylidenecarbene (2, 
R1 = Me) with a variety of isonitriles. 

Ethyl-, phenyl-, and 2-ethyl-5-methylphenyl-isocyanides 
were prepared by standard procedures6 The carbene (2) 
was generated from the silylvinyl trifluoromethanesul- 
phonate (4) via phase transfer procedures' using stoicheio- 
metric amounts of benzyltrioctylammonium chloride 
(BTOAC) as the phase transfer agent (see Scheme). 

RNC + Me,C=C( OSO,CF,) SiMe, 

(4) 
11 . l i  

[RN=C(OH)CH=CMe,] +-- [RN=G=CMeJ 

(6) (5)  

(7) 

J. 
RNHC( : O)CH=CMe, 

SCHEME. i, KF, BTOAC, S O ,  CH,CI,, 0-5 "C, 20 h; ii, H,O. 
R = Et, Ph, or 2-ethyl-5-methylphenyl. 

Under these conditions, 35-52% yields of the appro- 
priately N-substituted acrylamides (7) were obtained. The 
acrylamides (7) were the sole products observed and were 
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identified by g.1.c.-co-injection and spectral comparison 
with authentic samples. Authentic acrylamides (7) were 
prepared by reaction of commercially available 3-methylbut- 
-2-enoic acid with thionyl chloride followed by the appro- 
priate amine. 

The acrylamides (7) could only come from reaction of the 
intermediate alkadienylideneamines (5)  with water as shown, 
indicating that they are indeed formed in the reaction of 
unsaturated carbenes with isonitriles. Running the re- 

action under anhydrous conditions, with excess of isonitrile 
as both substrate and solvent, in the presence of (4) and 
using benzyltrimethylammonium fluoride as the carbene 
initiator’ gave no detectable products, t although the 
starting trifluoromethanesulphonate (4) had disappeared. 
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t Addition of water, after the disappearance of all the carbene precursor (4) gave a 3% yield of the acrylamide (7) with no other 
Control experiments demonstrated no formation of (7), in the absence of (4), under the reaction conditions. 
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