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PHENYLTHIOMETHYLSTANNYLATION OF SILYL ENOL ETHERS AND SILYL DIENOL ETHERS
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Summary: Silyl enol ethers (2) react with trihutyl [(phenylthio) chloromethyl] stannane (1)
in the presence of Zin¢ bromide to give 8-phenylthiomethylstannyl ketones (3) in good
yields. Silyl dienol ethers (4) mainly give products (5) due to y-attack, under these
conditions,

g-Stannyl Carbonyl compounds have found widespread1 use in organic synthesis owing to
their ability to act as masked homoennlate anion equivalent. The utility of Carbon-tin bond
in carbon-carbon hond formation has been exploited with remarkable success by
transmetallation? with organo lithium reagents or by their activationd with Lewis acids like
TiCly. Recently a new dimension has heen added to this area of research where a carbon-tin
bond can be induced to undergo a carbon-carbon bond formation promoted by free-radical
initiators* or transition metal cata1yst55. g-Stanny! carbonyl compounds are accessibleb by
the addition of Stannyl anion to a,8-unsaturated carbonyl compounds. We, now present a
different approach to g-stannylated ketones by a Lewis acid catalyzed7 reaction of silyl
enol ethers with tributyl [(phenylthio)chloromethyl] stannane® (1) and a preliminary account
of this finding is given below.

Pheny Tthiomethylstannylation of Silyl Enol Ethers
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Scheme 1
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Typically, anhydrous Zinc bromide (catalytic = 30 mg) is added to a solution of silyl
enol ether (2a) (10 mmol) in dry dichloromethane (40 m1) and compound (1) (11 mmol) and the
resulting mixture is stirred under nitrogen at ambient temperature for 10-12 hours.

The progress of the reaction is monitored by TLC and after completion of the reaction a
saturated solution of sodium bicarbonate (10 ml) is added to it and the resulting mixture is
stirred for five minutes. The organic layer is successively washed with saturated brine (2
x 10 m1) and water {3 x 10 m1). Drying (NapsS04) and evaporation of the organic layer
yielded a gum, which on a flash column chromatography (5i0,) gave compound (3a) s good
yields (Scheme 1). The reaction mixtures were carefully monitored by TLC and L-NiR to
check the presence of any destannylated products but in no case could we detect them. This
clearly indicates that a carbon-tin bond is quite stable under these experimental
conditions., Compounds (3) have an added advantage over the g-stannylated ketones for they
have phenylthio group attached to the carbon bearing the tributyltin group, where sulphur
group can be manipulated oxidatively to useful vinyl tinld intermediates. We are currently
looking into this useful transformation.

Silyl dienol ethers {4a-d) also react with (1) in the presence of In8r, to yield only
product {5a-d) which results due to y-attack (Scheme 2). In none of these reactions,
product due to attack at a-position was observed. This observation is supported by the

Phenylthiomethylstannylation of Silyl Dienol Ethers
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Scheme 2

TR spectrum of the crude reaction mixture, indicating that no gross errors had been
introduced during the purification. Electropnhile (1) is highly y-selective as even a methyl
group at the y-position did not encourage any a-attack (Scheme 2, 5¢c). One of usI¢ has
shown earlier that phenylthiomethyl chloride is the least y-selective electrophile and hence
electrophile (1) seems to possess complimentary electrophilicity with respect to it. Thus,
enhancement in y-selectivity (as compared to phenylthiomethyl chloride) due to the presence
of tributyl tin group in (1) may turn out to be a good solution to the long standing
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problem of getting d* reactivity9 from silyl dienol ethers. In summary, electrophile (1)

shows the promise of beceming a useful reagent in organic synthesis. e are currently

pursuing its application to other reactions.

We thank the Department of Science and Technology, New Delhi for the financial support to

this work,

References and Notes:

1.

5.

8.

a) M, Pereyre, J. Nuintard and A. Rahm, “Tin in Organic Synthesis" Butterworths,
Londor (1987), Chap. 10, p. 185; b) R. Goswami, J. Am. Chem. Soc., 102, 5973 (1980);
¢) Goswami and D. E£. Corcoran, Tetrahedron Lett. 23, 1463 (1982); d) R. foswami and D.
E. Corcoran, J. Am. Chem. Soc., 105, 7182 {1983); e) Y. Uens, M. Ohta and M. Okawara,
Tetrahedron lLett,, 23, 2577 (1982); f) 1. Fleming and C. J. Urch, Tetrahedron Lett.,
24, 4591 (1983); g) [. Fleming and C. J. Urch, J. Organomet. Chem., 285, 173 (1985);
h) J. F. Kadow and C. R. Johnson, Tetrahedron Lett., 25, 5255 {1984),

Ref. la, Chap. 9, p. 149 and references cited therein.

a) D. J. Peterson and M, D, Robbins, Tetrahedron Lett., 2135 (1972); b)) D, J.
Peterson, M, D, Robbins, J. R. Hausen, J. Organomet. Chem,, 73, 237 (1974); c) T. L.
Macdonald and S. Mahalingam, J. Am. Chem. Soc., 102, 2113 (1980}; d) T. L. Macdonald,
S. Mahalingam and D. E. 0'Dell, J. Am. Chem. Soc., 103, 6767 (1981); e} T. L.
Macdonald and S. Mahalingam, Tetrahedron Lett., 22, 2077 (1981).

a) G. E. Keck and J. B. Yates, J. Am. Chem. Soc., 104, 5829 (1982); b) R. R. Webb and
S. Danishefsky, Tetrahedron Lett., 24, 1357 (1983); c) J. E. Baldwin, R. M. Adlington
and A. Basak, J. Chem. Soc. Chem, Comm., 1284 (1984); d) J. E. Baldwin and D. R.
Kelly, J. Chem. Soc., Chem, Comm., 682 (1985); e) G. A. Russell, and L. L. Herold, J.
Org. Chem,, 50, 1037 (1985).

a) J. P. Quintard, B. Elissondo and M. Pereyre, J. Organomet, Chem., 212, €31 (1981);
b) Y. Naruta, J. Am. Chem. Soc., 102, 3774 (1980); c) .J. W. Labadie and J. K. Stille,
J. Am, Chem. Soc., 105, 6129 (1983); d) J. W. Labadie and J. K. Stille, Tetrahedron
Lett., 24, 4283 (1983); e) F. K. Sheffy, J. P. Godschalx and J. K. Stille, J. Am.
Chem. Soc., 106, 4833 (1984); f) W. F. Goure, M. F. Wright, P. D, Davis, S. S. Labadie
and J. K. Stille, J. Am, Chem. Soc., 106, 6417 (1984); g) W. J. Scott, G. T. Crisp and
J. K, Stille, J. Am, Chem. Soc., 106, 4630 (1984).

a) W. C. Still, J. Am. Chem. Soc., 99, 4835 (1977); b) E. Piers and V. Karunarature,
J. Org. Chem., 48, 1774 (1983).

For Lewis acid catalysed reaction of silyl enol ethers with sulphur stabilised cations
see: a) 1. Paterson and I. Fleming, Tetrahedron Lett., 993, 995 and 2179 (1979); b) T.
¥, Lee and J. Tozek, Tetrahedron Lett., 24, 323 (1983); ¢) I. Fleming and J. Igbal,
Tetrahedron Lett., 24, 327 (1983); d) H. A. Khan and I. Paterson, Tetrahedron Lett.,
5083 (1982).

a) Compound (1) is prepared by chlorination (NCS, CCl,, 30°C) of tributyl
[(phenylthio) methyl] stannaneB® for 8 hours: (1) was used without purification as any



10.

242

attempt to purify it by distillation or column chromatography, resulted into
decomposition; b) R. N. Brasington and R. C. Poller, J. Organomet. Chem., 41, 115
(1972).

For o and y-reactivity of phenylthiomethyl chloride of silyl dienol ethers see: a) I.
Fleming, J. Goldhill and I. Paterson, Tetrahedron Lett., 3502 and 3209 (1979); b) I.
Fleming and T. V. Lee, Tetrahedron Lett., 22, 705 (1981); c) I. Fleming and J, Igbal,
Tetrahedron Lett., 24, 2913 (1983).

A1l the new compounds had the foTllowing 1H-NMR (5,CC14) data: (1): 7.76 - 7.08 (bH,
m), 4.96 (1H, s), 1.85 - 0.89 (27H, m); (2a); 7.35 - 7.12 (10H, m), 3.46 (1H, t J7Hz),
2,59 (2H, d, 7Hz), 1.89 - 0.82 (27H, m); (2b): 7.32 = 7.1 (5H, m), 3.4 (1H, t, 7Hz),
2.05 - 2.29 (4H, m), 1,9 - 0.82 (30H, m); (2c): 7.89 - 7.12 (10H, m), 3.47 (1H, d,
7Hz), 2.59 (1H, m), 1.91 - 0.86 (30H, m); (2d): 7.32 - 7.08 (5H, m), 3.52 (1K, d,
7Hz), 2.06 - 2,4 (3H, m), 1.96) - 0.81 (33H, m); (2e): 7.5 - 7.22 (5H, m), 3.43 {1H,
d, 7Hz), 2.12 - 0.82 (36H, m); (5a): 8.06 - 6.9 (10H, m), 5.62 (2H, m), 3.38 {1H, t,
7Hz), 2.6 (2H, m), 1.89 - 0.9 (27H, m); (5b): 7.96 -~ 7.07 {10H, m), 6.31 (1H, m), 3.51
(1H, t 7Hz), 2.61 (2H, m), 1,9 - 0.89 (30H, m}; (5¢): 8.07 - 6.92 (10H, m), 5.63 (2H,
m), 3.52 (1H d, 7Hz), 2.49 (1H, m), 1.92 - 0.8 (30H, m); (5d): 8.1 - 7.09 (10H, m),
6,23 (1H, m), 3.46 (1H, d 7Hz), 2.32 (14, M), 2.1 - 0.92 (33H, m).
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