TETRAHEDRON

LETTERS
Tetrahedron Letters 39 (1998) 6997—7000

Paul A. Grieco* and Yujia Dai
Department of Chemistry and Biochemistry
Montana State Univeristy, Bozeman, Montana 59717

Received 28 May 1998; accepted 16 June 1998

Abstract: Exposure of enol thioethers at ambient temperature to in situ-generated hydrogen
iodide in acetonitrile containing mercuric chloride gives rise to ketones in yields ranging from
74 - 87%. © 1998 Elsevier Science Ltd. All rights reserved.
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in part, because hydrolysis, often times, proves to be problematic. A case in point is the conversion of tetracyclic
keto enol thioether 1 into diketone 2. For example, exposure of 1 to standard hydrolysis conditions [HgCl3,
CH3CN:H20 (3 : 1), reflux]! gave rise to only recovered starting material. Equally disappointing was the use of
titanium tetrachloride? in either moist methylene chloride at ambient temperature or moist acetic acid at 80 °C which
afforded, in both cases, low yields (10 - 15%) of the desired tetracyclic diketone 2. We detail below a new method
for the hydrolysis of enol phenyl thioethers (cf. 1 — 2) which employs in sizu-generation of hydrogen iodide in
acetonitrile containing mercuric chloride.
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Attempits to hydrolyze vinyl sulfide 1 with anhydrous hydrochloric acid in benzene followed by treatment
with mercuric chloride in aqueous tetrahydrofuran3 provided only trace amounts of diketone 2. In contrast, use of
an in situ-generated hydrogen iodide protocol4 [addition of water to chlorotrimethylsilane/sodium iodide] in the
presence of mercuric chloride in acetonitrile gave rise to 2. Thus, exposure (2h, ambient temperature) of enol

phenyl thioether 1 15 in acetonitrile to excess hydrogen iodide [generated from 3.0 equiv of sodium iodide, 3.0 equiv
of chlorotrimethylsilane and 3.0 equiv of water) in the presence of 2.0 equiv of mercuric chloride provided, in 74%
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In order to examine the scope of this method for the hydrolysis of enol phenyl thioethers to ketones, a
number of substrates have been examined (Table 1). All reactions were carried out 0.04 M in acetonitrile at ambient
temperature for 2h in the presence of 3.0 equiv of chlorotrimethylsilane, 3.0 equiv of sodium iodide, 3.0 equiv of
water and 2.0 equiv of mercuric chloride. Yields ranged from 74 - 87%. The amount of chlorotrimethylsilane,
sodium iodide and water required to effect complete hydrolysis appears to be substrate dependent. For example, in
the case of substrate 1, when only 1.5 equiv each of trimethylchlorosilane, sodium iodide and water were employed
along with 2.0 equiv of mercuric chloride, the reaction proceeded very slowly. After 2h at ambient temperature,

approximately 70% of the starting enol phenyl thioether remained. In contrast, application of these conditions (1.5
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butylcyclohexanone (entry 3) gave rise to a 73% yield of ketone. Water is required for the transformation, however,
the amount does not appear 10 be critical. In the case of the vinyi suifide derived from 5a-cholestan-3-one {eniry 2),
when only 1.5 equiv of water was employed in the presence of 3.0 equiv of TMSCI, 3.0 equiv of Nal and 2.0 equiv
of HgCl2, an 85% yield of ketone was obtained after 2h. In the absence of added water, the reaction did proceed,
however, at a much slower reaction rate.

The method appears to be general with the exception of B-aryl substituted viny! sulfides. For example, the
vinyl sulfide 3, derived from deoxybenzoin, upon subjection to the general conditions detailed above (ambient
temperature, 2h), gave rise to only recovered starting vinyl sulfide. When the reaction was refluxed for 6h, a <10%
yield of deoxybenzoin was obtained.
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should be of use to those engaged in complex natural products synthesis.

Typical Experimental Procedure: To a heterogeneous mixture of sodium iodide (90 mg, 0.6 mmol)
and mercuric chloride (110 mg, 0.4 mmol) in acetonitrile (2.8 mL), chlorotrimethylsilane (52 pl., 0.6 mmol) was
added, followed by the addition of water (10uL, 0.6 mmol). After 5 min at ambient temperature, a solution of 3-
phcnylthio—Az—cholestcne (96 mg, 0.2 mmol) in acetonitrile (1.8 mL)/methylene chloride (0.2 mL) was added. The
reaction was allowed to stir at ambient temperature for 2 h. The contents of the reaction flask were filtered through a
pad of celite. The filtrate was treated with water (15 mL) and the product was isolated by extraction with ether. The
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Entry Substrate Product Yield (%)
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4 All reactions were carried out 0.04 M in acetonitrile containing 3.0 equiv of TMSCI, 3.0 equiv of Nal, 3.0 equiv
of water and 2.0 equiv of HgCly at ambient temperature for 2h. b TIsolated yields. € Prepared as described in

reference 7. 4 For the 1H and 13C NMR specrta of the product, see reference 9. € The substrate prepared from the

the nracence of montmaorillonite QF (refarence 10) f Quhetrate nrenared
ALL ALV PL\/JVAIU\/ wi W ANWIA \l\/&\/l\tll\t\l A\I}t - vo LA b



Acknowledgment: This investigation was supported by a Public Health Service Research Grant from the
Nl bimnsnn 1 Yir o st AL M nnean] RAA 31 ol ey LML DDLNEN
Natoinal wmsttule Ol UEneral vMieical SCiences (Uivl 350U5)

10.
11.

Corey, E. J.; Shulman, J. 1. J. Org. Chem. 1970, 35, 777.

Mukaiyama, T.; Kamio, K.; Kobayashi, S.; Takei, H. Bull. Chem. Soc. Jpn. 1972, 45, 3723,

Mura, A. J.; Majetich, G.; Grieco, P. A.; Cohen, T. Tetrahedron Letters 1975, 4437.

Irifune, S.; Kibayashi, T.; Ishii, Y.; Ogawa, M. Synthesis, 1988, 366.

Prepared by oxidation of the known alcohol i6 employing the procedure of Mukaiyama’ [1.2 equiv of -
butoxymagnesium bromide in tetrahydrofuran (10 min) followed by the addition of 1.2 equiv of 1,1'-
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Tetracyclic diketone 2: 1H NMR (400 MHz, CDCI3) § 2.64 (dd, 1H,J = 5.7, 15.6 Hz), 2.36-2.50 (m,
4H), 2.24-2.36 (m, 3H), 2.02-2.23 (m, 2H), 1.90-2.01 (m, 3H), 1.67-1.90(m, 3H), 1.53 (m, 1H), 1.15-
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211.5, 60.8, 52.5, 49.4, 46.7, 42.7, 42.3, 42.3, 37.3, 34.3, 29.7, 26.6, 24.9, 22.4, 19.8.
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16.0 Hz), 2.40 (dddd, 1H, J = 1.2, 2.4, 5.6, 16.0 Hz), 2.11-2.28 (m, 3H), 1.81-2.10 (m, SH), 2.06 (s,
3H), 1.62-1.79 (m, 5H), 1.54 (¢, 1H, J = 9.2 Hz), 1.18 (1d, 1H, T = 4.8, 12.8 Hz), 0.89 (d, 3H, J =64
Hz), 0.75 (t, 1H, J = 12.8 Hz); 13C NMR (100 MHz, CDCl3) & 214.5, 170.5, 68.3, 63.2, 49.8, 45.9,
42.1, 41.9, 38.4, 35.0, 30.5, 29.6, 26.8, 24.6, 23.9, 23.3, 23.1, 21.5
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