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(S)-(-)-2-Diazo-1-oxiranyl-ethanone, prepared in two steps from (R)-(+)-glycidol, has been employed as an intermediate in several characteristic
diazocarbonyl reactions to yield novel, nonracemic products including an epoxy quinoxaline and epoxy thiazoles and oxazoles.

Although several substituted epoxy diazoketones are known, Oxidation of R)-(+)-glycidol using the ruthenium chloriele
some in enantiomerically pure forhthe simplest member  sodium periodate procedure modified by Genet and co-
of the series, 2-diazo-1-oxiranyl-ethanone (epoxy diazo- workers$ for water-soluble epoxy alcohols furnished a8fd
methyl ketone)l has not been reported. The availability of in 95% yield. Purification was unnecessary prior to activation
glycidol 2 in single enantiomer forAprompted us to explore
the possibility of preparing epoxy diazomethyl ketdrfeom

o (i) 'BuOCOCI
glycidol and studying its potential as a chiral educt for a oy RuCl3.3H20 Q,:* OH NEt; .
monosubstituted epoxide in diazocarbonyl reactions. Many “-OH " Nalo, g/ (i) CHoN,
2 3
CLH 0
A"”A N, A"'///OH of the crude acid via in situ mixed anhydride formation with
10 ) isobutyl chloroformate. Exposure of the anhydride to ethereal

diazomethane yielded diazoketoh€93% yield) as a low
_ ) i » melting solid (mp ca. 20C).
diazocarbonyl reactioAsccur under mild, neutral conditions, Our main objective in exploring the chemistry bfwas

suggesting that it might be feasible to transfer the epoxide  jgenify reactions, both catalytic and noncatalytic, in which
moiety from a diazoketone to a variety of substrates without the epoxide ring remains intact. In earlier work with

competition from ring opening reactions. The experiments gia;oketones derived from amino acids we found that
that were supsequently undertaken to explore this idea weregyigation with dimethyldioxirane (DMD) proceeds under
conducted with a sample of (R)-(+)-glycidBlof ca. 86% g conditions to furnish glyoxals that could be used in

enantiomeric purity. situ in various condensation reactidfiOxidation of1 with
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distilled DMD in acetone was similarly effective, affording . ] _
epoxy glyoxal in quantitative yield. Although the product ~Subsequently oxidized with MnOn benzene to yield (28%
4 is represented for convenience here as a glyoxal, this isffom the diazoketone) the epoxy thiazde[a]* —44 (c
certainly an oversimplification. Removal of the acetone 1.28, CHCY), as a crystalline solid, mp 16811 °C, the
solvent produced a waxy solid whose IR spectrum showed Structure o_f which was confirmed by X-ray diffraction
a strong OH absorption with only a very weak carbonyl analysis (Figure 1)°

absorption, indicating that both carbonyl groups were largely

hydrated. The?H and'3C NMR spectra (RO) were much _
more complex than those expected for a simple monomeric
bishydrate, suggesting that the species in water was at least
a dimeric hydrate. There are a small number of natural
products that contain an epoxy glyoxal as a side chain, e.g.,
clerocidin and terpentecihthese compounds exhibit anti-
biotic and antitumor activity that may well be associated with
the presence of this side chain. Without isolation or purifica-
tion, 4 was treated with the Wittig reagent ACHCQMe

to yield the epoxytrans-alkene derivativé (82% yield).

&H Ph;PCHCO.Me &H ‘/\i
o y OMe Figure 1. A view of 2-(2-(9-oxiranyl-1-oxo-ethyl)-4-methylcar-
0 0 boxylate-thiazole§) showing the atom-labeling scheme for all non-
4 5 hydrogen atoms. Thermal ellipsoids at 50% level.

The structure of this product, which could be purified by _ _

flash chromatography, was readily confirmed by its spec- Of the many catalyzed reactions of diazocarbonyl com-
troscopic data. HPLC analysis revealed thatad an ee of pounds’ we selected aromatic cycloaddition and 1,3-dipolar
86%. Two additional condensation reactions of epoxy glyoxal addition with which to explore the reactivity df. Both of

4 are summarized in egs 1 and 2. In the former, reaction these processes are very efficiently catalyzed by rhodium(Il)
carboxylates. The process of aromatic cycloaddition, which

also encompasses heteroaromatic substrates, is essentially one

NH . .
C[ 2 o of cyclopropanatioi! though in most cases, the cyclopro-
A»/H < NH; H/N pane adduct undergoes spontaneous ring opening. This is
g/\o [\ D the situation with benzene itself, which reacted witlat
N room temperature in the presence of rhodium(ll) trifluoro-
4 6 . .
acetate to form the cycloheptatrienyl epoxyketdhen
1 I : ; .
‘ Q quantitative yield (eq 3). Attempts to isomerig¢o benzyl
H
HO. H
Y, 0 0 A R H
W VAVLER © Yavh L. avy
S % e <00
N o Rhy(tfa), o 0
7 1 9 10

3

with 1,2-diaminobenzene furnished 2-oxiranyl-quinoxaline
6, []?®> —30.8 € 1.52, CHCY}), in 77% yield® Epoxide ring epoxyketonel 0 using trifluoroacetic acid, a process known
opening of6 occurred readily on heating with pyrrolidine  with related cycloheptatrienyl alkyl keton&yere unsuc-

to afford amino alcohoV in 96% vyield. The condensation

reaction in eq 2 illustrates the formation of a thiazole from  (10) Crystallographic data for the compou&dh this paper have been
deposited in the Cambridge Crystallographic Data Centre (deposition number

glyoxal 4. The reaction Wlﬂl'CyStem? _methyl eSt_er Wa_S CCDC 143897). Copies of the available material can be obtained free of
conducted in aqueous ethanol containing potassium bicar-charge on application to the CCDC, 12, Union Rd., Cambridge, CB2 1EZ,

; ; ; L ; U.K. Fax: +44 -(0) 1223-336033. Email: deposit@ccdc.cam.ac.uk.
bonate. The intermediate thiazolidine was isolated and (11) Anciaux, A J.. Demonceau, A.: Noels, A. F.. Hubert, A J.- Warin,
R.; TeyssieP.J. Org. Chem1981,46, 873.
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cessful; NMR analysis indicated a complex mixture of Helquist* and Moody® to the synthesis of oxazoles. We
products of both epoxide ring opening and aromatization.

Cycloaddition was also observed betwedeand furan, and A CH3CH,CN O H

although stable cyclopropane adducts have been obtained "’/n/*NZ Rh—OAC)’ Aﬁ[%_/c"'s

from reaction of furat?® and diazoesters, the product was a o 2(0AC) g

mixture of geometrical isomers of ring-opened dienes. 1 12
B selected the combination of propionitrile and diazoketbne
0 4 @ O o under rhodium(ll) acetate catalysis and found that epoxy
PN Rha(OAC), A/H GNP oxazole12 could be obtained in 95% vyield. This product
g N2 (”)—I’ /IOV/\A/\O slowly decomposed on standing at room temperature, though
1 2 1 it could be stored for long periods at15 °C.16

In conclusion, epoxy diazomethyl ketohés now readily
Exposure of the mixture to a catalytic amount of iodine in available from glycidol, and its chemistry has been exploited

dichloromethane produced the ##ns epoxy dienall1 in in several ways to exemplify its potential as a nonracemic
61% yield. epoxy transfer agent.
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