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Summary: The reaction of aromatic aldehydes with methyl thiocyanate in
the presence of tributylphosphine afforded both S-methyl thiobenzoates
and phenylacetonitriles via a novel disproportionation pathway involving
carbon-carbon bond formation.

In our study directed toward the synthesis of heterocycles by using
methylthio group], it was found that benzaldehyde reacted with methyl thio-
cyanate in the presence of tributylphosphine to give both S-methyl thiobenzoate
and phenylacetonitrile in good yields. We now report a hitherto unknown dis-
proportionation reaction of aromatic aldehydes with methyl thiocyanate.

A typical experimental procedure is as follows: to an ice-cold mixture of
benzaldehyde (212 mg, 2 mmol) and tributylphosphine (0.27 ml, 1.1 mmol) was
added methyl thiocyanate (0.073 ml, 1 mmol) dropwise with a syringe under argon.
After the addition had been completed, stirring was continued for 1 h at © °C
and for an additional 2 h at ambient temperature. The reaction mixture was
worked up by preparative TLC upon silica-gel using a 2 : 1 mixture ¢f bemzene
and hexane as eluant to afford S-methyl thiobenzoate and phenylacetonitrile in
47 % and 35 % yields, respectively.

Table 1. Reaction of Aromatic Aldehydes with Methyl Thiocyanate
in the Presence of Tributylphosphine

Entry Ar-CHO Ar-COSCH3?)  vield Ar-CH,CN?)  viels
1 O-cHo ©-coscHy  47% ©-CH,CN  35%
2 CH3~O-CcHO CH3~0-COSCHy 47 % CH3~O)rCH,CN 45 %,

3 CH30-0-CHO  CH30<D-COSCHy  16%  CH30-O-CH,CN 31 %
4L0) OzN—@-CHO 02N-©-COSCH3 229, ozN_O_CHz(:N not isolated

5 8-CH0 8—COSCH3 15% CHZCN 32%

a) All the products gave satisfactory ir, nmr, and mass spectra.
b) The reaction was carried out in dry THF.
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In a similar manner, various aromatic aldehydes were converted into the
corresponding disproportionation products., The results are summarized in
Table 1.

This interesting disproportionation reaction may proceed through the fol-
lowing pathway. Methyl thiocyanate is initially activated by tributylphosphine
to generate salt 1, which, in turn, attacks aromatic aldehyde to form a key
intermediate 2. This species 2 then reacts with another molecule of aldehyde
with hydride transfer to give 4 with loss of a stable thiol ester 3. ‘'he in~
termediary 4 is immediately coHverted into arylacetonitrile with fie elimina-
tion of trigutylphosphine oxide.

e
BusP + MeSCN — > Bu,PCN-SMe —ArCHO

1
OPBu3(CN) o2 BuaCN)
SMe MeS ﬁ\
2 Af H
\ > ArCH;0PBu3(CN) T,. ArCH,CN
ArCOSMe 4 Bu3PO

3

~

It 1s interesting to notice that p-chlorobenzaldehyde reacts with methyl
thiocyanate under the same conditions to give 2-cyano-2,3-bis(p-chlorophenyl)
oxirane2 in 51 % yield instead of expected disproportionation products.

The most striking characteristic of this reaction is the disproportion-
ation by coupled use of methyl thiocyanate and tributylphosphine as the rea-
gentB. This is compared with the well known Cannizzaro and Tischtschenko
reactions which use a metal hydroxide or alkoxide as the catalyst. Another
noteworthy fact is that aromatic aldehydes are converted to nitriles with one
additional carbon.

We are now examining the scope and limitation of this novel reaction.
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