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A new blocking sequence is presented for the protection of the highly re-

active conjugated o-mernylene groups of lacrones.

The need for a.method for protecting a-methylene groups conjugated with
both y- and 5-lactones arose during a study of the requirements for biological
activity smong derivarives of vernolepin i;),' The synthesis of ),2-dinydro-
vernolepin was undertaken for an evaluation of the potential significance of
tpe ethylidene group. Direct selective hydrogenation of the ethylidene double
bond was deemed impractical, because earlier studies had shown that hydrogena-
tion of vernolepin led either to 1,2,11,13-tetrahydrovernolepin? or to 1,2,4,
11,13,15-hexahydrovernolepin.3

A solution of vernolepin (1) and 1-propanethiol in tetrahydrofuran was
treated with pH 5.2 borate buffer and the mixture was stirred at room tempéfa—
ture for 15 hours. Extraction with chloroform followed by chromatography on
SiliCAR-CC7 gave the oily bis-1-propanethiol adduct 2: C,,H,;,04S,;' nmr (GDCL,)
T 4,38 (3H, m, -CH=CH, ), 9.00 (6H, t, J = 7 Hz, 2 -CH,CH;); ir (CHCl;) 1785,
1735 cm™! ; mass spectrum m/e 428 (M+). The reversibility of the adduct forma-
tion was demonstrated by methylation of 2 with methyl iodide and trituration of
the sulfonium salt with a saturated solution of sodium bicarbonate, whereupon
vernolepin was regenerated. Hydrogenation of adduct ;:with 10% palladium on
carbon yielded oily 1,2-dihydrovernolepin bis-1-propanethiol adduct (3):
C,,H;,0,8,; nmr (CbCl,) 7 9.00 (9H, t, J = 7 Hz, 3 -CH,CH; ), no vinyl proton
signals; ir (CHC1l,) 1785, 1735 cm~'; mass spectrum m/e 430 (M+). Treatment of 3
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with methyl iodide and trituration of the crude product with saturated sodium
bicarbonate solution gave 1,2-dihydrovernolepin (4): C,;H,;05; mp 146-147°;

0
[a];8 + 71° (c 1.02, acetone); uv nggﬁ

1720 ecm™!; nmr5 (CDCl,) 7 3.29 and 4.05 (2H, br s, C~15H, ), 3.80 and 3.93

208 mpu (e 17,100); ir (KBr) 1775,

(24, d, J = 3 Hz, C-13H; ), 5.77 (1H, d, J = 12 Hz, C~14H), 6.09 (1H, 4dd,
J =12, 1.5 Hz, C-14H), 6.20 (1H, t, J = 11 Hz, C-6H), 9.07 (3H, t, J = 7 Hz,
-CH,CH, ); mass spectrum m/e 278 (M+).

The usefulness of the new protecting reaction has been demonstrated in
the interrelation of elephantopin with deoxyelephantopin, described in the
accompanying report.®

A recent communication has reported the use of dimethylamine addition as a
protecting reaction for conjugated a-methylene groups of lactones.” The remov-
al of this protecting group, however, involved conversion of the amine adduct
to the corresponding methiodide and pyrolysis, under conditions which limit
the scope of the blocking sequence. Furthermore, studies of relative nucleo-
philic reactivities of amino groups and mercaptide ions in addition reactions
with o,B-ungaturated compounds have demonstrated the markedly greater reactiv-
ity of sulfur anions.8>?

Two recent studies have lent support to the view that Michael-type addi-
tion of sulfﬁydryl-bearing biological macromolecules to tumor-inhibitory a-
methylene 1actones’may play a significant role in the mechanisms by which the
lactones exert their biological activities.?»1° 1In view of the observed ease
of the "retro-Michael" reaction of the sulfonium salts of the thiol adducts,
it is tempting to speculate that the selectivity reflected in the in vivo
tumor-inhibitory activity of a-methylene lactones! may be related to the rel-
ative ease with which thioethers are methylated in normal and in neoplastic
tissues. Investigations are in progress to determine the potential signifi-
cance of reversible thiol addition and other reactions in relation to the
tumor-inhibitory activity of a-methylene lactones.

Acknowledgements: The authors acknowledge with gratitud: the generous

support of the National Institutes of Health, in the form of grants CA-04500

and CA-11718 and N.I.H. Postdoctoral Fellowships to TJG and ISK.



No.33 2861

CHz(CHo)pSH
pH 9.2

o




2862

1.

10.

No.33

REFERENCES AND FOOTNOTES

S. M. Kupchan, Trans. N. Y. Acad. Sci., 32, 85 (1970).

S. M. Kupchan, R. J. Hemingway, D. Werner, and A. Karim, J. Org. Chem.,
34, 3903 (1969).

S. M. Kupchan, R. J. Hemingway, A. Karim, and D. Werner, ibid., 34,

3908 (1969).

All compounds with cited empirical formulas have been characterized by
concordant elemental analyses.

Assignment of nmr signals was made by analogy with the spectra of
vernolepin and 1,2,11,13-tetrahydrovernolepin; see reference 2.

T. Kurokawa, K. Nakanishi, W. Wu, H. Y, Hsu, M, Maruyama, and S. M. Kup-

chan, Tetrahedron Letters, following communication,

N. R. Unde, S. V. Hiremath, G. H. Kulkarni, and G. R. Kelkar,

Tetrahedron Letters, 4861 (1968).

M. Friedman, J. F. Cavins, and J. S. Wall, J. Amer, Chem. Soc., 87,

3672 (1965),

S. M, Kupchan, D. C. Fessler, M. A. Eakin, and T. J. Giacobbe, Science,
168, 376 (1970).

R. L. Hanson, H. A. Lardy, and S. M. Kupchan, Science, 168, 378 (1970).



