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The Rh(ll)-catalyzed reaction of benzyl 2-trialkylsilyl-2-diazoacetates with various acyclic and cyclic ketones affords novel dioxolanones via
silicon-substituted carbonyl ylides in up to 98% yield.

The catalytic generation of carbonyl ylides from diazo acetate with aryl aldehydésMoreover, Hodgson and co-
compounds continues to be a subject of intensive investiga-workers developed the first examples of enantioselective
tion.! One particular area of interest lies in the use of tandem carbonyl ylide cycloaddition using unsaturateetiazo-3-
cyclization—cycloaddition reactions of rhodium carbenoids keto esters, achieving 53% &@ur interest in this field is

as a key strategic element in natural product syntiesis. focused on intermolecular Rh(ll)-catalyzed reactions of
Furthermore, 1,3-dipolar cycloadditions between a suitable benzyl 2-trialkylsilyl-2-diazoacetates with various acyclic and
dipolarophile, such as an alkene or alkyne, and a carbonylcyclic ketones (Scheme 1).

ylide have become a powerful method for constructing highly

substituted heterocyclésintermolecular reactions of car- || NG

bonyl ylides with aldehydes or ketones have been less Scheme 1
commonly used in the past, and are just recently receiving Ph
more attentiort. For example, Jiang et al. reported the 9 O [Rhy(OAc)] o]
formation of 1,3-dioxolanes bearing a C-4 trifluoromethyl RRZS'%oAph +R1 e R'RZS‘% '
group with remarkable diastereoselectivity, as a result of the Ny Al ><R2
Rh(ll)-catalyzed reaction of methyl diazo(trifluoromethyl) {a:R=R = Et 2 3
1b: R =Me, R'= tBu

(1) Padwa, A.; Hornbuckle, S. Ehem. Re»1991,91, 263. 1c:R=R'=Me

(2) (@) Padwa, A.; Weingarten, M. 0Chem. Rev1996, 96, 223. (b)
Padwa, A.; Brodney, M. A.; Marino, J. P., Jr.; Sheehan, SIMDrg. Chem.
1997,62, 78. (c) Padwa, A.; Price, A. T. Org. Chem1998,63, 556. )

(3) gg Dgylez,zl\/l-(P)-CheT- Re. 1986 866919- (b&adwa, Mcg.gghggn. These diazo compounds have already been used as
Res.1991,24, 22. (c) Doyle, M. P.; Forbes, D. em. Rev1998,98, ; ; vl ;
911, (d) Doyle. M. P.- McKervey, M. A.: Ye, Modern Catalytic Methods ~ PT€CUrsors in the geperatlon@fsnyl subs_ntuted keto ester.s,
for Organic Synthesis with Diazo Compouniéley & Sons: New York, o-hydroxyacetic acids, and-amino acids, as well as in

1998. (e) Kitagaki, S.; Yasugahira, M.; Anada, M.; Nakajima, M.; i i iti i
Hashimoto, STetrahedron Lett2000,41, 5931. (f) Johnson, T.; Cheshire, peptlde SyntheSiéwe now find that decomposmon diwith
D. R.; Stocks, M. J.; Thurston, V. Bynlett2001, 646. (g) Hodgson, D.  [RM2(OAC)4] in the presence of excess ketorsaffords

M.; Stupple, P. A.; Pierard, F. Y. T. M.; Labande, A. H.; Johnstone, C. dioxolanones3 in up to 98% yield (Table 13.
Chem. Eur. J2001,7, 4465. (h) Savinov, S. N.; Austin, D. @rg. Lett. . . .

2002,4, 1415. (i) Skaggs, A. J.: Lin, E. Y. Jamison, T.Grg. Lett. 2002, ‘We were pleased to find that this reaction proceeds well
4, 2277. with simple acyclic ketones as well as various cyclic ketones.
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s that the ester functionality could have a profound impact on

Table 1. Formation ofo-Trialkylsilanyldioxolanones the course of this reaction. Hence, the benzylic position was
substituteda. to the phenyl ring with methyl, ethyl, and

0 Ph ;
%Et phenyl groups as shown in Table 2.
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These substituents at the-position did not alter the
outcome of the reaction, and dioxolanones in up to 92% yield
were isolated. R)-(+)-1-Phenylethanol was used for the
synthesis ofld, and the dioxolanone cycloaddugf was
obtained in a diastereoselectivity of 3.5:1 due to the effect
of the chirality of the ester functionality.
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SiMe, Moreover, we investigated the influence of various sub-
SN stituents on the benzene ring as shown in Table 3. In the
1e é 70 case of the electron-donating methoxy group in the para

position as inlg, dioxolanone8m was formed exclusively.
However, contrary to our expectation, enoletier was
isolated in 73% yield when the methoxy group was replaced
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0 a 5SMes by a nitro group. Interestingly, in the case of triflouromethyl
1c Ph Ph 87 in the para position, a mixture of produ@s and4b in a
ij/ ij/ ratio of 1:5 was obtained. Maas and Alt have observed the
2 3 formation of an enolether as the product of the Rh(ll)-
o) catalyzed reaction involving trimethylsilyldiazoacetate, dim-
O)S(.\Ph (4) (a) Kharasch, M. S.; Rudy, T.; Nudenberg, W.; Blichi,JGOrg.
1c O SiMes 98 Chem.1953,18, 1030. (b) Huisgen, R.; de March, .Am. Chem. Soc.

1982,104, 4953. (c) Alonso, M. E.; Garcia, M.-C.; Chitty, A. W. Org.
Chem.1985,50, 3445. (d) L'Esperance, R. P.; Ford, T. M.; Jones, M., Jr.
J. Am. Chem. Sod988,110, 209. (e) Lottes, A. C.; Landgrebe, J. A;
Larsen, K.Tetrahedron Lett1989,30, 4093. (f) Doyle, M. P.; Forbes, D.
C.; Protopopova, M. N.; Stanley, S. A.; Vasbinder, M. M.; Xavier, K. R.
J. Org. Chem1997,62, 7210. (g) Hamaguchi, M.; Matsubara, H.; Nagai,
. . ) T. J. Org. Chem2001,66, 5395. (h) Nakamura, Y.; Ukita, Drg. Lett.
Large groups in the-position to the carbonyl group as in 20(()2),4Z 2317. A - 70024 2453

; ; ; i R 5) Jiang, B.; Zhang, X.; Luo, ZOrg. Lett. 4, 2453.
2e and 29 Only mlldly hmde,red the Cydlzatlon Process in (6) (a) Hodgson, D. M.; Stupple, P. A.; JohnstoneT€trahedron Lett.
the case oRe, and the desired dioxolanoBewas formed  1997,38, 6471. (b) Hodgson, D. M.; Pierard, F. Y. T. M.; Stupple, P. A.
in a lower yield. The best result was achieved in the case of Chem. Soc. Re2001,30, 50.

. . (7) (@) Bolm, C.; Kasyan, A.; Drauz, K.; Glnther, K.; Raabe ABgew.
the polycyclic adduct adamantanordh, which reacted  chem. Int. Ed2000,39, 2288. (b) Bolm, C.; Kasyan, A.; Heider, P.:

smoothly with benzyl trimethylsilyldiazoacetate to gi8h Saladin, S.; Drauz, K.; Glinther, K.; Wagner, Qrg. Lett.2002,4, 2265.

: O/ \ri : (8) Standard protocol for the catalysis The corresponding trialkyl-
in 98% yield. Interestingly, Maas and Alt have reported the silyldiazo benzyl ester (1 mmol) was added dropwise under an argon

formation of dioxolanones in the dirhodium perflourobu- atmosphere to a stirring degassed solution ofy(RWAc)s] (8.8 mg, 0.02

tyrate-catalyzed reactions of allylic diazoacetates with various mmol. 2 mol %) and the corresponding ketone (2 mmol) in dry toluene (8
. . mL) at room temperature. The reaction mixture was heated taC4@nd
aldehydes, including acetaldehyde, crotonaldehyde and arowas feft stirring at this temperature for 16 h. After the reaction mixture

matic aIdehyde%Anangous to the reactions with aldehydes, was cooled to ambient temperature, the solvent was removed in vacuo, and

: . the crude product was purified by flash chromatography on silica gel or
they also observed the formation of the correspondlng Florisil (petroleum ether/tert-butyl methyl ether, various gradients).

dioxolanone in the reaction with acetone. It occurred to us (9) Maas, G.; Alt, M.Chem. Ber1994,127, 1537.

: EO
!

“
=

4632 Org. Lett., Vol. 4, No. 26, 2002



Table 3. Effect of Substituents on the Benzene Ring Scheme 2
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ethylfumarate, and cyclohexanotfen addition, Corey and 5 acyclic ketones affords dioxolanones in up to 98% yield.
co-workers reported the Rh(ll)-catalyzed reaction of diaz- ¢ iher studies with respect to substituent effects on this

oacetic esters with various carbonyl compounds as a methoqig,ction are in progress, which should also shed light on the
for synthesizing acetic ester ethers of the corresponding e”OImechanism

forms!t

Although the mechanism of this reaction is unclear, we
propose that it proceeds via an initially generated silicon-
substituted carbonyl ylide. This can either undergo a 1,4-
proton shift to give enol etheror cyclize involving a benzyl
shift to yield 3. The latter process could also proceed via
benzyl cations, which would be recaptured (Scheme 2). . ) . )
Details of this mechanism will be studied in due course. Supporting Information Available: Experimental pro-

In summary, we found that the Rh(ll)-catalyzed reaction cedures and full characterizatioiti(and*C NMR data, MS,

between varioust-trialkylsilyldiazo precursors with cyclic 'R, and CHN analyses) for all new compounds. This material
is available free of charge via the Internet at http://pubs.acs.org.
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