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Abstract—The rhodium(II)-catalyzed reactions of diazodicarbonyl compounds with benzyl halides give B-substituted o-haloenones

in good yields. © 2001 Elsevier Science Ltd. All rights reserved.

a-Haloenones have widely been used as valuable and
versatile intermediates in the synthesis of a-carbon sub-
stituted enones' and biologically active natural prod-
ucts.? o-Haloenones are typically prepared by a
halogenation-dehydrohalogenation reaction,® an addi-
tion—elimination reaction,* and a halohydrin-dehydra-
tion reaction.” Although many methods for the
preparation of these compounds have been developed,
their synthetic exploitation has been limited due to the
difficulty in controlling their regioselectivity, the strong
acidic conditions, and the side reactions involving poly-
halogenation.® The necessity for overcoming these seri-
ous problems has prompted a research for new methods
for the preparation of a-haloenones.

We have been interested in developing a new method
for the preparation of a-haloenones utilizing halonium
ylides. The metal-catalyzed reaction of diazocarbonyl
compounds with allyl halides has been shown by other
groups.” We have recently reported a new preparation
of B-substituted a-chloroenones starting from diazodi-
carbonyl compounds with acid chlorides.® We also
found that these reactions sometimes afforded o-
chloroenones in low yields. Following our studies on
new and improved procedures based on diazodicar-
bonyl compounds, we examined the reactions of several
diazodicarbonyl compounds with benzyl halides. We
report here a new and more efficient synthesis of B-sub-
stituted o-haloenones utilizing rhodium(II)-catalyzed
reactions of cyclic diazodicarbonyl compounds with a
variety of benzyl halides.

* Corresponding author.

Diazodicarbonyl compounds 1-5 were prepared by the
diazotransfer reaction of the corresponding 1,3-dicar-
bonyl compounds with mesyl azide according to
Taber’s method (Fig. 1).° These compounds are fairly
stable and can be stored in a refrigerator for a long
time without any decomposition.

Reactions with benzyl halides (10-fold excess), which
serve as a solvent and a reactant, in the presence of 1
mol% of Rh,(OAc),, were first examined. Treatment of
2-diazo-1,3-cyclohexanedione (1) with benzyl chloride
at room temperature for 12 h gave 3-benzyloxy-2-
chloro-cyclohex-2-enone (6) in an 80% yield (Scheme
1).1° Support for the structural assignment comes from

bk 22

1 R=R’=H
2 R=R’=CHs
3 R=H, R'=CH(CH3),
Figure 1.
ha(OAc)4
rt, 12 h
80%
Scheme 1.
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Figure 2.

its spectroscopic analyses. The o-chloroenone 6 is
identified by its IR carbonyl absorption of the enone
at 1657 cm™ and its '"H NMR peak of the methylene
protons of benzyl group as a singlet at 6 5.24.!' Simi-
larly, reactions of diazodicarbonyl compounds 2-5
with benzyl chloride afforded a-chloroenones 7-10 in
57-82 vyields. With 3- and 4-methylbenzyl chloride,
a-chloroenones 11-14 were obtained in 69-82% yields.
In particular, reactions of diazodicarbonyl com-
pounds, 1 and 2, with 4-methoxybenzyl chloride also
afforded a-chloroenone 14 (93%) and 15 (95%) in
high yields, respectively. The results are collected in
Fig. 2.

In order to extend the utility of this methodology,
reactions of diazodicarbonyl compounds with several
benzyl bromides were next examined. Treatment of 1
with benzyl bromide at room temperature for 12 h in
the presence of 1 mol% of Rh,(OAc), afforded 3-benz-
yloxy-2-bromo-cyclohex-2-enone (17) in 67% yield
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Rhg(OAc)4
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Scheme 2.
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(Scheme 2).!2 With 2- and 3-methylbenzyl bromide,
the expected o-bromoenones 18-22 were also pro-
duced in 50-70% yields. The results are also summa-
rized in Fig. 3.

Although the exact mechanism of the reaction is still
not clear, it is best described as shown in Scheme 3.
The diazodicarbonyl compound 1 first gives a car-
benoid 23 (or a carbene) by displacement of nitrogen
by Rh,(OAc),. Intermediate 23 is attacked by chloride
of benzyl chloride to give an ylide 24, which subse-
quently undergoes intramolecular substitution to give
product 6.

In conclusion, rhodium-catalyzed reaction of cyclic
diazodicarbonyl compounds with a variety of benzyl
halides offers a simple and efficient method for the
preparation of a-halo-o,B-unsaturated enones. Further
application of this reaction will be investigated, and is
now in progress in our laboratory.
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Typical procedure: To a solution of 1 (138 mg, 1.0 mmol)
and benzyl chloride (1.26 g, 10.0 mmol) was added
rhodium(II) acetate (4.4 mg, 1 mol%) at room tempera-
ture under a N, atmosphere. The reaction mixture was
stirred at room temperature for 12 h. The mixture was
purified by flash column chromatography on silica gel
resulting in product formation.

Spectral data for 6: mp 98-99°C; 'H NMR (300 MHz,
CDCl;) ¢ 7.41-7.33 (SH, m), 5.24 (2H, s), 2.67 (2H, dd,
J=6.2, 6.1 Hz), 2.48 (2H, dd, /=7.0, 6.2 Hz), 1.98 (2H,
m); IR (KBr) 2945, 2889, 1657, 1589, 1458, 1368, 1294,
1262, 1192, 1154, 1080, 1026, 1007, 922, 905, 817 cm™".
Spectral data for 17: mp 104-105°C; 'H NMR (300
MHz, CDCl;) ¢ 7.38-7.33 (5H, m), 5.25 (2H, s), 2.66
(2H, dd, J=6.3, 6.1 Hz), 2.51 (2H, dd, J=6.8, 6.3 Hz),
1.99 (2H, m); IR (KBr) 2949, 2888, 1655, 1586, 1368,
1287, 1259, 1192, 1154, 1080, 1026, 988, 920, 804 cm'.



