TETRAHEDRON
LETTERS

Pergamon
o___ ¥ . 3_____. _% Tre_ . n_-__...____‘!___ "‘_‘__‘A._!__.~ Ny
SIMi2-11Iaucca ring nxp 1001 IKCACTIONS 01
.
Alkvl (n+1)-Oxobicveloin.1.0lalkane-1-carboxvlates
ll‘J an \-- A/ T LR NF uA‘rJ o B NF lll. Auvlulllullw A wesn UUAJ AGE VWD
Phil A T ap* and Thulkvniinmg T an
1 1kkk AV oW ailiui J ul\] Uullé LiA\w
D_,pgr!mgnl Q,f Chgmgs!ryi _K" won National I/mvprntv Chuncheon 200-701, Korea
Raraived & Tnluy 1008 raviced 1) Anaouct 1008 acrented 17 Ananct 1008
INLAAZT VYULALR LT JuUl R 770, 1wYilOowa 1V £ ‘“E“OL ALy vayw\‘ Aq ‘Kusuat RV as

Ahch-nr-l- A"{v] A_ovocveloal anpr‘nrhnvv were prepared in cood vi
‘.1\ T NVAANVW AN o o A le’\

tac
TET 18

I Q 1o

1 v VY Wwiw l.l l.lm\tu ii1 EUUU Jl\l
ring expansion reactions of alkyl (n+1)-oxobicyclo[n.l.0]alkane-1-carboxylates
mediated by Smls-induced single electron transfer in THF/MeOH.
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Recent advances in the ring opening reactions of three-membered rings have led to
the steadiiy increasing utilization of cyclopropyl derivatives as reagents for organic
synthesis In this respect, ring opening of the cyclopropylcarbinyl radical has proved
to be a useful strategy for ring expansion because cieavage of the three-membered ring
takes place easily and the usually disfavored entropy effect associated with medium and
large size ring formation can be avoided.*> However, the literature on bicyclo[n.1.0]
radicals reveals a preference for stereoelectronically controlled exocyclic radical ring
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opening as opposed to thermodynamically favored endocyclic ring  opening.”"" The
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exocyclic cleavage has been achieved usually under the reaction conditions such as
electrolysis,'' samarium iodide,'* alkali metal™'* and photochemical electron transfer."
Recently, it was reported that methyl 5-oxobicyclo[4.1.0]heptane-1-carboxylate  was
converted into methyl 4-oxocycloheptanecarboxylate under radical condition (n-Bu;SnH/
AIBN)."® However, this reaction was carried out under harsh conditions, and the yield
was only 69%. As part of our continuing effort to expand the synthetic utility of
cyclopropanes, we reported the preparation of 3 alkenvlcvclohexanones via exocyclic ring

opening reactions of bicyclo[n.1.0]-2- heptanones as well as cyclopentanones, furans and

unsymmetric dialkenyl ketones from ring opening reaction of 1-alkenyl-1-methoxy
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cyclopropane derivatives containing anion stabilizing groups We now report

yclopropane derivatives containing anion stabilizin groups. no report

craonvenient Smls-indiced rino  onenino reactions nf alkvl (n+1D-oxohicvelaolin 1 01
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alkane-1-carboxylates via endocyclic ring opening, as outlined in scheme 1.
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Initial studies were performed with benzyl 5-oxobicyclo[4.1.0]heptane-1-
carboxylate 3 (entry 3, Table 1), which could be prepared from phosphonio-
silylation® and cyclopropanation” of «,S-enones. When a solution of samarium(II)
iodide was added to a solution of 3 in THF, 4-oxocycloheptanecarboxylate (9) was
obtained in 44% yield. HMPA and DMPU as additives were ineffective for increasing
the yield. We next turned our attention to the possible uses of alcohols, known to be
very effective proton source for Sml-induced single electron transfer reaction.”” When
methanol was added to reaction mixture, the desired compound 9 was obtained in 89%
yield” When an equimolar amount of Sml, was added to 3, 9 was obtained in 27%
yield, and the starting material was recovered. The use of 2 to 3 equiv of Sml, gave

better results, yielding 9 in 62% and 89% yield, respectively. Thus, the remaining
reactions were carried out with 3 equiv of Sml for each mole of alkyl (n+1)-oxo
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AMethyl ester instead of benzyl ester was used. PMethanol was not used.

“Diastereomer ratio

In summary, Smil, provides a new, useful route to cleave the bridged bond of
alkyl (nt+1)-oxobicyclo[n.]1.0]alkane-1-carboxylates to prepare various alkyl 4-oxocyclo-
alkanecarboxylates. Because the exocyclic cleavage of cyclopropyl ketone derivatives
was reported mainly in prior work, the present method contrasts with the existing
synthetic methods.

Acknowledgement: We thank KOSEF(94-0501-08-01-3), the Ministry of Education
(Basic Science Research Program, BSRI-95-3401) and Research Center for Advanced
Mineral Aggregate Composite Products for financial support and Professor T.
Livinghouse of Montana State University for helpful discussion and proof of the
manuscript.



~ N

W RN r= O e e b b L

P P (e e e pe— fum— —

[ N

Lo
d b bt barned b

N —
L —a

wn
e

)]

,.__,.__
— e
~ o
—

(18]
[19]
(20]
[21]
[22]

[23]

de Meijere A. Topics in Current Chemistry. New York: Springer-Verlag,
1986:133, 1987:135, 1988:144, 1990:195.

Danishefsky S. Acc. Chem. Res. 1979;12:66-72.

de Meijere A. Angew. Chem. Int. Ed. Engl. 1979;18:809-826.

Dowd P, Zhang W. Chem. Rev. 1993;93:2091-2115.

Hesse M. Ring Enlargement in Organic Chemistry. Weinheim: VCH, 1991.
Cristol S, Barbour RV. J. Am. Chem. Soc. 1968;90:2832-2838.
Beckwith ALJ, Philliou G. J. Chem. Soc., Chem. Commun. 1971:658-659.

LI
—

Beckwith J, Phillipou G. Aust. J. Chem 1976;29:123-1

TS
-

—
=
oQ
(e}

e

Batey RA Motherwell WB. Tetrahedron Lett. 1991;32: 6649 6652.

s MLaes Qoan
l\IUIlIl 1 ﬂde CHCL Ca
A

Imanishi T. Yamas ita M,
Pharm. Bull. 1988;36:1351- 1357

Cossy J, Furet N, BouzBouz S. Tetrahedron. 1995
Enhoim EJ, Jia ZJ. J. Org. Chem. 1997;62:174-181.
Lee PH, Kim JS, Han IS. Buil. Korean Chem. Soc. 1993;14:424-425.

Lee PH, Kim JS, Kim YC, Kim S. Tetrahedron Lett. 1993;34:7583-7586.

Lee PH, Lee J. Tetrahedron Lett. 1996;37:9305-9306.

Kim S, Lee PH. Tetrahedron Lett. 1988;29:5413-5416.

Corey EJ, Chaykovsky M. J. Am. Chem. Soc. 1978;87:1353-1364.

Fukuzawa S, Nakanishi A, Fujinami T, Sakai S. J. Chem. Soc., Perkin Trans. I.
1988:1669-1675. :

Typical procedure for the samarium(ll) iodide reactions: To a solution of
5-oxobicyclo[4.1.0]heptane-1-carboxylate(0.5 mmol) in THF/MeOH (7:1, 1.6 mL)
was added dropwise a solution of samarium(ll) iodide (0.1M in THF) at room
temperature under Ar, until the purple coloration persisted. After 2 min, the
reaction mixture was quenched with NaHCO; (sat. aq.). The aqueous layer was
extracted with ether (3 x 25 mL), and the combined organics washed with
water (20 mL), brine (20 mL), dried with MgSQO,, filtered and concentrated in

vacuo. The crude mixture was then purified by silica gel chromatography.
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