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Abstract — The Rha(OAc)4-catalyzed reaction of o-
diazoacetophenones with N, N-dialkylcyanamides gave the
corresponding 2-(N N -dialkylamino)-5-aryloxazoles in high
yields. Although para-substituents of the diazoacetophenone
and the N-alkyl groups of cyanamide did not affect the yields
of the oxazole, unsubstituted and monosubstituted cyanamides
gave the corresponding 2-aminooxazeles in low yields. 2-(N,N-

Dialkylamino)-5-alkoxyoxazoles formed by the similar reaction

of diazoacetates with N,N-dialkylcyanamides were found to be

unstable upon isolation.

Chemistry of nitrile ylide has been studied extensively in these two decades from the
synthetic and theoretical interests and many methods to generate the nitrile ylide
have been reported.! Although the formation of nitrile ylide through the reaction of
carbene with nitriles is one of the important methods,2 no paper has been reported on
the formation of acyl substituted nitrile ylide through the carbenoid reaction. The
hydrogen chloride elimination from the appropriate precursor and photolysis of 2-

acyl-1-azirine have also been known as the method to generate the acyl substituted
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nitrile ylide.3 In the previous paper of this series, we have reported the formation of
the acyl substituted nitrile ylide by the Rhy{OAc)4-catalyzed decomposition of o-
diazoacetophenones in the presence of benzonitrile affording the corresponding
oxazoles through the intramolecular cyclization of the nitrile ylide and the pyrroles
by the intermolecular 1,3-dipolar cycloaddition with dimethyl acetylene-

dicarboxylate (DMAD) followed by the hydrogen migration, respectively.4
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Due to the interesting biological propertiesS applicable as antibacterial, antimicrobial,
antiviral, and antiinflammatory drugs, the synthesis of 2-amino substituted oxazoles
has been studied extensively.6 As a continuation of our previous works we studied
the Rha(0OAc)4-catalyzed reaction of o-diazoacetophenones with N,N-disubstituted
cyanamides to develope the preparative method of the biologically active 2-(N,N-
dialkylamino)-5-aryloxazoles.

The rhodium(II) acetate-catalyzed decomposition of p-nitro-a-diazoacetophenone
(1a) in the presence of large excess of N,N-diisopropylcyanamide (2a) at 60 OC gave
2-(N,N-diisopropylamino)-5-(p-nitrophenyl)oxazole (3a) in 95% yield. The reaction
of other para-substituted o-diazoacetophenones (1b-f) having an electron-releasing
or electron-withdrawing substituent with 2a also gave the corresponding 2-(N,N-
diisopropylamino)-5-aryloxazoles in high yields (Table 1, Runs 2-6).7.8

Other N,N-dialkylcyanamides such as dimethyl-, diethyl-, ethylmethyl-, and
methylphenyleyanamides also afforded the oxazoles in high yields in the reaction
with p-nitro-a-diazoacetophenone as is shown in Table 1 (Runs 10-13).7.8  However,
unsubstituted cyanamide (2b) gave 2-amino-5-(p-nitrophenyl)oxazole (3g) only in

7% yield with recovering of 1la in69% (Run 7).9 Monoalkyl cyanamides also gave the



HETEROCYCLES, Vei. 40, No. 1,1995

corresponding oxazoles in low yields (Runs 8 and 9).
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The reaction of la with N-

cyanopiperidine (2i) gave 2-piperidino-5-(p-nitrophenyljoxazole (3n) in 70% yield

{(Run 14).

N
"N-C=N

2

R h2(0A0)4

—N,, 60°C

X

Table 1. Yields of 2-Aminooxazoles in the Reaction of a-Diazoacetophenones with

Cyanamides.
Run Diazoacetophenone Cyanar1nide - Oxazole
1 X 2 R A 3 Yield/ %
1 1a NO, 2a Pro pr 3a 95
2 1b CN 2a pr ipr 3b 79
3 1c cl 2a pr  ipr 3c 75
4 1d H 2a Pr fpr 3d 76
5 1e Me 2a ‘py ‘pr 3e 83
6 11 OMe 2a pr ipr 3f 70
79 1a NO, 2b H H 3g 7
8% 1a NO, 2c H Me 3h 13
9% 1a NO, 2d H Bu 3 33
10 1a NO, 2e Me Me 3j 82
11 1a NO, 2t Et Et 3k 98
129 1a NO, 2g Me  Et 3 74
132 1a NO, 2hn Me  Ph am 84
143 1a NO, 2i —(CHy)s— 3n 70

a) The reactions were carried out using 10 molar amounts of cyanamides in refluxing

CH,Cly.

Thermolysis and copper-catalyzed reactions of diazoacetophenones with benzonitrile

have been reported by Huisgen to produce 2-phenyl-5-aryloxazoles in moderate
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yields.10 However, the generality .of this reaction has not been developed.
Therefore, our results indicate that the Rha(OAc)g-catalyzed reaction of
diazoacetophenones with cyanamides can be the general method of the synthesis of
2-alkylamino-5-aryloxazoles (3) in comparison to the similar reaction catalyzed by
BFj3-etherate reported before.!ll

Similar reaction of ethyl diazoacetate (4a) with diisopropylcyanamide (2a) did not
give the corresponding oxazole (6a) after the uwsual work up, but by the nmr
measurement the almost quantitative formation of the oxazole was observed in the
reaction mixture before column chromatography separation.!2 The addition of DMAD
to the reaction mixture after the complete decomposition of 4a gave dimethyl 2-(N,N-
diisopropylaminoc)-5-ethoxycarbonylpyrrole-3,4-dicarboxylate (7a) in 58% yield,
together with a trace amount of dimethyl 2-(N,N-diisopropylamino)-5-ethoxyfuran-
3,4-dicarboxylate (8a) formed by the Diels-Alder reaction of 6a with DMAD followed
by the HCN elimination.13  The formation of 7a is explained by the abnormal Diels-
Alder reaction of oxazole (6a) with DMADI4 or by the reaction of DMAD with nitrile
ylide (5a) which is thought to be in equilibrium with 6a.!5 This suggests the
possibility of the equilibrium between the oxazole (6) and the nitrile ylide (5) in the
reaction mixture.!5 In contrast, in the reaction of z-butyl diazoacetate (4b) with 2a,

the corresponding oxazole (6b) was isolated in 41% yield.16
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Further mechanistic investigation for the formation of pyrrole derivatives by the

reaction of oxazole (6) with DMAD are now in progress.
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