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SUMMARY: An approach to the pleuromutilin skeleton via the use of an anionic oxy-Cope 
la,b,c,d 

reaction in the construction of an eight membered ring is described. 

The antibiotic pleuromutilin 2'3(1), isolated from the BasidiomycetesPleurotus mutilus, is 

active against gram-positive bacteria. It is most unusual in that its biosynthesis does not fol- 

low established patterns. (13 

An approach to the synthesis of pleuromutilin4 is outlined in Scheme I. A 

derivative's would be coupled with a vinylanion fragment and this system would 

the oxy-Cope reaction to provide an entry to the skeleton of pleuromutilin. 

Scheme 1 

spirocyclobutanone 

then rearrange via 

Below we report some encouraging experiments in this regard. Spiroannulation of cyclohex- 

enone, according to Trost 
5a 

with l-lithiocyclopropyl phenyl sulfide, 
5b 

rearrangement and hydroly- 

sis with fluoboric acid afforded spirocyclobutanone < in 58% yield. 

magnesium bromide afforded the tertiary allylic alcoho;a,$, 

Treatment of z with vinyl- 

which without purification was re- 

arranged via its potassium alkoxide in tetrahydrofuran (55', 30 min) to give a 35% yield of $,', 

after purification by chromatography on silica gel. 8 Diimide reduction of $, and subsequent Jones 

oxidation gave z7 in 88% yield. 

Further work directed towards the total synthesis of pleuromutilin 

applications of the divinyl cyclobutanol to cyclooctenone rearrangement 
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as well as more general 

is being investigated. 



I, 

References: 
, a.) D.A. Evans and A.M. Golob, J. Amer. Chem. Sot. 

b.) For non-anionic accelerated oxycopes see: J.A. erson and M. Jones, Jr. J. Amer. Sot. 
5017 (1964); J.A. Berson and J.J. Gajewski ibid., 56, 5019 (1964). J.A. Berson and 

.i. Walsh, Jr. ibid., 90, 4729 (1968); A. Viola and L?'??. Levasseur, ibid., $1, 1150 (1965); 
A. Viola, E.J. Ifi, K?. Chen, G.M. Glover, U. Nayak, and P.J. Kocienski, c., 
(1967); A. Viola and J.H. Mac Millan, ibid.. 

& 3462 
92, 2404 (1970); A. Viola and E.J. Iono, 

J. Org. Chem., 35 856 (1970); A. Viola, A.J.?adilla, D.M. Lennox, A. Hecht, and R.J. Proverb, 
J. Chem. Sot. I%&. Commun., 491 (1974); S. Swaminathan, J.P. John, and S. Ramachadran, m- 
rahedron Lett. 729 (1962); S. Swaminathan, K. G. Srinivasan, and P.S. Venkataramani, Tetra- 
hedron. 26. 1453 (1970). 

2. 

3. 

c.) E.N.qarvell and W: Whalley, Tetrahedron Lett. 509 (1970); R.W. Thies and M. Wills, 
Tetrahedron Lett. 513 (1970); R.W. Thies, J. Chem. Sot. Chem. Comm. 237 (1971). 
d.) For further studies on the anionic oxycope and its use in synthesis see: W.C. Still, 
J. Amer. Chem. Sot. 

!? 
4186 (1977); T. 

(1978); D.A. Evans, .j. Baillargeon, 
Miyashi, A. Hazato, and T. Mukai x., 1 0, 1008. 

and J.V. Nelson, ibid., & 
J.P. Hudspeth, ibid., 

lOCI, 2242 (1978); _ Jung and 
100, 4309 (1978); M.L. Steigerwald, W.A.2oddard III, and D.A. Evans, 

_., m, 199m979); D.A. Evans and J.V. Nelson ibid., ibid 102, 774 (1980); M. Koreeda, Y. 
Tanaka, and A. Schwartz, J. Org. Chem., 
&., 

3, 1172 (1980); S.?!?Wilson and D.T. Mao, Tetrahedron 
2559 (1977); D. Seebach, K.-H. Geiss, and M. Pohmakotr Angew. Chem. Int. Ed. Engl., 

437 (1976); E. Piers and H.-U. Reissig, ibid., 'v‘u, 18 791 (1979). 
Kavanagh, A. Hewey, and W.J. Robbins, Proc. Natl. Acad. Sci. U.S.A. 1951, 3A, 570, ibid., 

4. 

5. 

StructGG determination and biosynthetic studies: A.J. Birch, O.W. Cameron, C.W. Holzapfel, 
and R.W. Richards, Tetrahedron 1966, Suppl. 8, Part II, 359; 0. Arigoni Gazz. m. Ital. 
1962, KT 884, Pure Appl. Chem. 1968, 331. 
For a very recent and different approaa'to pleuromutilin see: E.G. Gibbons, 3. Org. Chem., 
$J., 1540 (1980). 

6. 
7. 

8. 

a.) B.M. Trost, D.E. Keeley, H.C. Arndt, J.H. Rigby, and M.J. Bogdanowicz, J. Amer. Chem. Sot. __~ 
8, 3080 (1977) and references therein. 
b.) For a very recent one pot synthesis of l-lithiocyclopropyl phenyl sulfide see: K. Tanaka, 
H. Uneme, S. Matsui, R. Tanikaga and A. Kaji Chem. Lett., 1980, 287. 
The structure of all new compounds is consist=withthTir, NMR and MS data. 
Selected spectral data for compound 4 IR (CC14) 1705 cm MS m/e 165.1 (M +,3), 164.1 (M), 
136.1 (-CO) 'H NMR (CDC13) (270 MHz)%6 5.17 (bs, lH), s 3.07-1.03 (m, 15H) C NMR (CDC13) 
6 21.37, 25.67, 29138, 33.63, 36.24, 38.15, 38.45, 48.04, 128.61, 142.04, 217.33,3nd 5 
IR (CC14) 1705 cm- MS m/e, 166.2 (M) 'H NMR (CDC13) 90 MHz 6 2.X9-1.3 (m, l&H) 
d 16.46 , 28.70,2g.41,30.39, 31.78, 42.90, 215.24 

C NfiR (CDC13) 

W.C. Still, M. Kahn, and A. Mitra. J. Org. Chem., ,Q, 2923 (1978). 

Acknowledgments: This research was supported by Grant CA28824-01. NMR spectra were obtained in 
the Northeast Regional NSF/NMR Facility at Yale University supported by the NSF Chemistry Divis- 
ion on Grant CHE7916210. I especially thank Professor S. Danishefsky for support and encourage- 
ment. 

(Received in US.& 14 Aumst 1950) 


