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A NEW SYNTHESIS OF SARKOMYCIN
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Summary: A novel and short synthesis of (+)-sarkomycin is described.

Recent studies have led to the synthesis of sarkomycin l], a compound discovered by
Umezawaza which was subsequently shown to have an inhibitory effect on Erlich ascites tumors in
mice2b. We wish to report a new approach to this important compound, utilizing as a key
intermediate 3-dimethoxymethyl-2-carboxymethylcyclopentanone 2, a useful synthon in organic

3,4,

synthesis of cyclopentanoids derivatives, obtained in high yield by the known procedure

from u-tropo]one4’5.

The original synthetic route involves the treatment of 2 with 1ithium borohydride in
methanol at -78°C to give in 95% yield a diastereomeric mixture of the alcohols g?, in a ratio
of 85:15 a:B of isomeric compounds3a’5. Further reduction using Tithium aluminium hydride(LAH)
in THF at room temperature furnished in 90% yield the diols 55 as a white oil after
chromatograph purification: IR (neat) 3500, 1140, 1110, 1050 cm !; NMR (CC1“)5TMS 4.25 (m, M),
4.10 (d, J=6Hz, 1H), 3.85 (d br, 2H), 3.10 (s, 6H)6. Protection as the mono-trimethylsilyl
derivative (5), followed by chromium trioxide-pyridine oxidation of the remaining hydroxyl group
gave the ketone 6 in 75% overall yield: IR (neat) 1730, 1160, 1075, 1040 cm !; NMR (CDC];)STMS
4.15 (d, J=6Hz, 1H), 3.95 (d, J=6Hz, 2H), 3.12 (s, 6H)6. Several attempts to obtain sarkomycin
1, via the enone derivative from 6 by cautious acid treatment7 followed by oxidation with
pyridinium chlorochromate were unsuccessful.

Thus, an alternative route was developed that consists of direct reduction of _3’4’5

with an excess of LAHS in a mixture of THF:DME to furnish the hydroxy-olefin 7, 1in 40% yield
after purification by chromatography: IR (neat) 3560, 1632, 1150, 1110, 1050 cm '; NMR (CDCl,)
S1Ms 5.15 and 4.90 (m, 1H each), 4.28 (m, 1H), 4.15 (d, J=6Hz, 1H), 3.15 (s, 6H). Attempts to
liberate the aldehyde function of 7 by treatment with Amberlite IR-120 in acetone3a gave only an
intractable brown-o0il as product. Finally, the synthesis of 1 was accomplished by careful
oxidation of 7 with an excess of Jones reagentg, immediately followed by treatment of the
unstable product with diazomethane in ether to give lg}c in ca. 20% overall yield: IR (neat)
1735, 1720, 1630 cm '; NMR (CDC13)8pyg 6-15 (d, J=2Hz), 5.60 (d, 2Hz), 3.68 (s, 3H). ()
Sarkomycin (1) can be prepared from 1a using the published pr'ocedure]a to hydrolyse the ester
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derivative.

Acknowledgements: The author gratefully acknowledges Professor Pierre Crabbe (University of
Columbia-Missouri) for permission to use the laboratories at CERMO, Universite Scientifique et
Médicale de Grenoble, France, where the initial studies of this work were carried out. Finantial
support by the Conselho Nacional de Desenvolvimento Cientifico e Tecnologio {Brazil) 1is also
acknowledged.

o o H
Y oy {Y
.Yocu3

"~GO,R Ot
| R=M 2 OCH, I ocH,
1aR:=CH;
OH H OR o osi(cH;),

gc°zc"3

¢ OCH; .., OCH; . OCH3

3 OCH, AR:H  ocH; ¢ ocw,
5 R=TMS

REFERENCES

1. a) K. Toki, Bull. Chem. Soc. Jpn. 1957, 30, 450; idem, ibid 1958, 31, 333; b) J.N. Marx,
G. Minaskanian, Tetrahedron Lett. 1979, 4175; c) R.K. Boeckman Jr., P.C. Nagely, S.D.
Arthur, J. Org. Chem. 1980, 45, 752; d) Y. Kobayashi, J. Tsuji, Tetrahedron Lett. 1981,
22, 4295.

2 a) H. Umezawa, T. Takeuchi, K. Nitta, T. Yamamoto, S. Yamaoka, J. Antibiotics Japan Senx.
1953, A6, 101; b) S.C. Sung, J.H. Quastel, Cancer Res. 1963, 23, 1549.

3. a) P. Baret, E. Barreiro, A.E. Greene, J.L. Luche, M.A. Teixeira, P. Crabbé, Tetrahedron
1979, 35, 2931; b) P. Crabbe, E. Barreiro, H.S. Choi, J.P. Deprés, G. Gagnaire, A.E.
Greene, M.C. Meana, A. Padilha, L. Williams, Buff. Soc. Chim. Belfges 1977, 86, 109;
c) A.E. Greene, P. Crabbe, Tetrahednon Lett. 1975, 2215.

4. A.E. Greene, M.A. Teixeira, E. Barreiro, A. Cruz, P. Crabbé, J. Ong. Chem. 1982, 47, 0000.

5. E. Barreiro, Ph.D Thesis, Universite Scientifique et Medicale, Grenoble, France, June,
1978.

6. Satisfactory PMR, IR and MS data were obtained for the compounds reported herein.
7. cf. ref. 1d.

8. A.S. Drieding, J.A. Hartman, J. Amexr. Chem. Soc. 1953 75, 939.

9. K. Bowden, I.M. Heilbron, E.R.H. Jones, B.C.L. Weedon, J. Chem. Sec. 1946, 39.

(Received in UK 24 May 1982)



