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Summary: Addition of NaN., to RCzCIPh+<OTs results in novel alkylidenecarbene-iodonium
ylides, 5, R(N,)C=C=IPh, that By either protonation, ylide transfer or insertion of the derived
carbene F(N3)C3C: give unique functionalized vinyl azides.
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Despite the importance of ylides, 1, in carbene chemistry,” until recently” there was
little known about these species. In the last few years they have become the object of
increasing research effort with particular attention on halonium dees.3 In 1984 Moriarty and

co-workers4 reported the x-ray structure of a stable carbene-iodonium ylide 2.
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Even less is knoun5 about the homologous alkylidenecarbene dees.6 Hence, we wish to
report on the generation, trapping and fate of alkylidenecarbene-iodonium ylides, 3, from
alkynylphenyliodonium tosylates, 4.

Reaction of NaN; with readily available 4 results in the addition of the azide ion to
the electron deficient 8-carbon of 4 giving alkylidenecarbene-iodonium ylides 5. The
subsequent fate of ylide § is strongly dependent upon both the nature of R in 4 and the
reaction medium as shown in the Scheme.g In methanol the vinyl azide, carbene insertion
products, 6 and 10 (and 11 derived from 10 by loss of "2) are formed along with some
"protonated" product 9. In the case of Et3$1H/CH2c12 the phenyl substituted ylide 5 (R = Ph)
gives only “protonated® product 9 whereas the t-buty! substituted ylide § (R = t-Bu) gives only
the carbene derived Si-H insertion product 8 both in good yields. Interestingly in a mixture
of Et351H/glyme the t-butyl system forms the Si-H insertion product 8 only in minor amounts
(9%) the major product being the azidovinyl ether 7 (63%X).

Likewise, treatment of the protonated ylide 9 with t-BuOK in glyme results only in the
formation of azidovinyl ether 12. This last result is particularly surprising as this reaction
undoubtedly proceeds via the regeneration of 5 and its direct trapping by glyme to give 12. In
other words, we do not believe that the free carbene Ph(N3)C-C: is involved in this reaction as
it 1s well establisheds’lo that all g-aryl functionalized alkylidenecarbenes rearrange to the
corresponding phenylalkyne and cannot be trapped intermolecularly by trapping agents.

7,8
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Hence, it is evident that the fate and chemistry of alkylidenecarbene-iodonium ylides § is
distinct from that of the free carbenes. Specifically, these intermediates may be
a) protonated, resulting in 9; b} undergo some sort of ylide-transfer process resulting in 6,
7, 10 and 12 or c) loose Phl giving the free carbene 13 that then gets trapped via insertion
into Si-H resuTting in 8. Further evidence for the uniqueness of 5 is provided by the fact
that in mixtures of Et351H/glyme it (5: R = t-Bu) prefers to undergo ylide transfer resulting
in 7 and only a small amount of the free carbene is formed to give 8 (via loss of Phl and Si-H
insertion). Free alkylidenecarbenes do not interact with glyme itself, which in fact is the
solvent of choice for the generation and subsequent reaction of unsaturated carbenes.5 Further
evidence for the involvement of the free carbene 13 is the formation of cyclic vinyl azide 14
via the insertion of 13 into the secondary C-H bond of the n-hexyl group. Such C-H insertion
with preferential formation of cyclopentenes is well precedented for a]kylidenecarbenes.11 An
alkylidenecarbene ylide, similar to §, (but with an enolate as nucleophile instead of 'N3) was
recently postulated by Ochiai and co-workerslz in a novel cyclopentene annulation reaction via
tandem Michael-carbene insertion reactions of related alkynyliodonium salts 4.

A11 products 6-12 and 14 were identified by infrared and 1y and 13¢ N spectra.13 Speci-
fically, with the exception of 11 all products showed a strong IR-absorption around 2100 cm'l,
(very characteristic of vinylazides)14 along with absorption in the range of 1570 - 1660 cm'1
due to the olefinic double bond. In the proton NMR they all showed a singlet between
5.9 - 6.6 ppm, (characteristic of the vinylic proton), except for 8 that has two singals at
4,76 and 4.86 ppm corresponding to the £ and Z isomers. In the 13C NMR the olefinic signals
were at 118 - 128 ppm and 134 - 138 ppm for the alkoxyvinylazides, at 149.97 and 85.79 ppm for
9, and at 103.18, 162.01, 108.79 and 160.27 ppm for 8 (mixture of E and Z isomers).

Finally, these reactions represent not only further evidence for novel alkylidenecarbene-
iodonium ylides, 5, but alsec a new way of préparing unique functionalized vinyl azides14
(albeit only in modest yields) via alkynyliodonium salts 4.
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