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A SYNTHETIC METHOD FOR DIRECT CONVERSION OF KETONES INTO CYANIDES.1
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The usefulness of tosylmethylisocyanide (TosMIC) in the synthesis of several azoles has
been shown in a recent series of papers.2 Two different types of product have been obtained thus

far by reaction of TosMIC (I) with ketonesz”h, see Scheme [1]. It also has been shown that tosyl-

R' L0—<CH
¢
i \c':n_.N
R' Tos (11)
TosCHN=C  + Ne=0 1]
RI
)
R' NHCHO
c=C «—

R “Tos (III)
substituted 2-oxazolines (II) are intermediates in the formation of rr.*
Recently, we reported a seeming exception to Scheme {1}, in that adamantancne was con-

verted to 2-cyancadamantane. >
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We now wish to report the extension of this reaction into a general synthetic method for
the conversion of ketones to cyanides. Furthermore, as in Scheme [1], tosyl-substituted oxazolines

(I1) again appear to be intermediates in this conversion. As will be shown below, the product
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actually formed depends strongly on the reaction conditions.

The first indications for a 2-oxazoline intermediate were obtained from 1l‘LC-la.beling

experiments. Reaction [2] gave mc-labeled 2-cyancadsmantane when use was made of TosMIC, carry.
ing the label in the methylene group. The reaction proceeded without loss of specific activity.
Consequently, the isocyano carbon, and not the methylene carbon, was removed in this reaction.

This is consistent with the following mechanistic interpretation:
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The P-axazoline formed by protonation of IV was too unstable to be isolated, although
its presence in solution was indicated by IR. Additional evidence for this intermediate was ob-
tained by the isolation of two derivatives, formed under scmewhat different reaction conditions.
With T10Et in absolute EtOH, the sole product was the ethoxy-substituted 2-oxazoline (VI), m.p.
7l|.-78°C, 92% yield, Using the same base (T10Et) in dimethoxyethane (IME) resulted in a double
addition product, to which structure VII has been assigned (m.p. 159-160°C, k7% yield, stereoche

mistry not elucidated)

(')Et
C
0—CH 0—-cH” H\N
I | ]
iﬂ——N |H— N CH
Et Tos
(V1) (VII)

Further support for the intemmediacy of IV, as well as V, was obtained by a detailed
study of the reaction of TosMIC with cyclohexancne, which gives analogous results as indicated

in Scheme [4].
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a) with T1OEt in absolute EtCH
b) with t-BuOK in IME — t-BuOH (5:1), see further ref. 6

The cyclohexyl derivatives VIII and IX, corresponding to the adamantane derivatives IV
and V, are well defined stable crystalline ccmpounds.} o They could be used equally well as cyclo-
hexanone and TosMIC themselves for the preparation of cyclohexyleyanide (X).

Next, the above results were developed into a general synthetic method for the conversion
of ketones to cyanides (RQC=O—~ RBCH-CEN) . This transformation, which is carried out in a single
operation6, is quite effective and gives yields of 75-85% of distilled products (see Table). The
yield from the reaction of the sterically hindered t-butylmethylketone however, is considerably
lower (36%).

Our new method is superior, both in yield and procedure, to a recently published method7,

which proceeds through thermal decomposition (at 1800 in decaline) of the HCN-adduct of tosyl hydra.

zones.
TABLE
Ketone Cyanide tield B.p. (%)

Adamentanone 2-Cya.noadamantane5 85% 181-182°(m.p. )
Cycloheptanone Cycloheptylcyanide8 80% 85- 86°/10 mm
Cyclohexanone Cyclohexylcyanide 80% 6h- 66°/12 mm
Heptanone -4 4-cyanocheptane 75% 64°/11 m
t-Butyl methyl ketone 2-cyano-3,3-dimethylbutane’ 6% 40-42°/15 mm
Acetophencne 1-phenylpropionitrile 80% T4-78/1 mm
p-Bromoacetophenone 1~(p-bromophenyl )propionitrile T9% 112-116/1 m
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The present method for the synthesis of cyanides from ketones is clearly to be
differentiated from the well-documented conversion of aldehydes into cyenides thai

contains the same number of carbon atoms.w
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