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We wish to report a new chemical tool for the construction of heterocyclic ring-
systems. The reagent of vital importance in these syntheses is tosylmethylisocyanide (TosMIC)
(I). It is an easily prepared, stable, crystalline, and odourless isocyanide (see preceding
paper’).

As will be shown here and in future papers in this seri.es3 » TosMIC combines a
number of chemical properties that make it a highly valuable reagent. In particular, it
can be used to add a C-N=C unit to unsaturated systems.

Aldehydes, for instance, are converted efficiently in a one-pot reaction into
5-substituted oxazoles. Thus, S5-phenyloxazole (IIa) is prepared in 91% yield simply by
reacting equimolar quantities of TosMIC and benzaldehyde with K2003 in refluxing methanol
(2 h1:-s.).ll The propensity of isocyanides to undergo nucleophilic G-additions at the terminal
carbon, together with the presence of an activated methylene and a potential leaving group

(i.e. tosyl), suggest the following reaction path:
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Other examples of analogous reactions are collected in Table I, (compounds IIa-c).

) SE"
TABLE I )-H
rRl_¢
from TosMIC and X R m.p. % % yleld 5 CpH & Cy-H
Ila benzaldehyde H CgHy 36-8° 91 8.13 7.52
(rep.® 40-42°)
ITb  p-nitrobenzaldehyde H P-ONCH, 136-8.5° 91 8.30 7.88
(rep.8 136-70)
IIe p-chlorobenzaldehyde H p-CICH, 66-7° 57 8.16 7.54
(rep.8 68-70°)
b
Va benzoylchloride Tos CgHs 142-3° 572,65 7.85 -
b
Vb  acetic anhydride Tos CH, 136-7° 66%,73 7.70 -

Ve  phthalic anhydride Tos  0-HOOCC.H, 224-5° e - -

% With KOH in dimethoxyethane at 20° (3 hrs,), followed by dilution with water.

b With n-Buli in THF from -60° to 20° (2 hrs.), followed by addition of water.

Under the same conditions, but at lower reaction temperature (200), the elimination
of toluenesulfinic acid (III —¢ II) can be avoided. Therefore, TosMIC can be used equally

well for the synthesis of h-tosyl-Ae-oxazoliness, as indicated from the results given in
Table II.
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"
TOS ccpemn
TABLE II }H
R
H
) R w.p. °C % yield 5 Cy-H
p-ONC(H,  128- 129° 8o0? 7.45 (4)
CH,,=CH- 100 - 101° 532 7.08 (d)
0-CH, o 16-117° 18P 7.02 (br. 8)
CH, 134 - 134.5° ™ 6.98 (br. s)

& With l(aco3 in methanol at 20° for 2.5 hrs.

b as a) except reaction time 10 min.

Oxazoles are also obtained from TosMIC and acid chlorides or anhydrides. In these
cases the oxazoles V (Table I) carry a tosyl substituent in the U-position. Presumably the

reactions occur via the acyl derivatives IV which, however, have not been :I.solated.6

Q 2~ Tos-CH-N=C Tos-C-N=C Tos=CmmNy
TosCH-N=C + R  —e i — 7 — i -n
c1 Ph-C=0 RC-OH R—C=—0”
® e
K (or 11") (Iv) v)

Ethyl benzoate 1s not sufficiently reactive to undergo a similar acylation reaction.
The oxazoles in Table I, whether prepared from aldehydes, acylchlorides or anhydrides,

all are unsubstituted in the 2-position. This 1s a valuable characteristic of our method, since

7.8

most of the oxazole syntheses thus far available lead to 2-substituted derivatives.
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