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It is well-known that thiiranes are readily polymerized when
treated with a variety of Lewis acids and Lewis baséd/hen
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Figure 1. An ORTEP diagram of (X),3(S)-SCHMeCHMe)W(COy,

heated, they are readily desulfurized to yield the corresponding g showing 40% probability thermal ellipsoids.

olefinb=d Desulfurization reactions are promoted by a variety
of transition metal complexes and metal surfates.

We have now discovered some interesting new transforma-

tions of thiirane, 2R),3(S)-dimethylthiirane ¢is-DMT), and
2(R),3R)(2(9,3(9)-dimethylthiirane tansDMT) by the W(CO}
group. The reaction of an excess of thiirane with W(gO)
(NCMe) leads to the formation of the cyclic polydisulfides (£H
CH,SS), 1—4, n = 2—5 plus ethylene catalytically, eq 3.
Compoundl is the major product. Over a 6 hperiod at 25
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°C, the reaction produced 37.2 turnoverslofit a turnover
frequency (TOF) of 6.2 ht. From the reaction, we have been

able to isolate the thiirane complex W(GCHCH,) (5).°
In the presence of the free thiirare produces the formation
of 1—4 at rates comparable to that of W(GOYCMe); however,
no catalysis was observed when W(G®)as substituted for
the W(CO}(NCMe).
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(3) A solution consisting of 2.0 mL of thiirane, 1.0 mL of GEl, and
10.0 mg of W(COJ(NCMe) was allowed to stir at 25C for 6 h. After the
volatile components were removed, the residue was extracted wiGleH
to yield 290.1 mg of residue after removal of the solvent. Separation by
TLC on silica gel yielded the foIIowingbcompounds: 190.1 mg of (EH
CH,SS),*21; 45.3 mg of (CHCH,SS),* 2; 17.0 mg of (CHCH,SS),*

3; 15.2 mg of (CHCH,SSY), 4. For 1, the amount of product is equivalent
to 37.2 catalytic turnovers and a turnover frequency of 62 Fhe known
compoundsl—3 have been characterized by mass a8HdNMR spec-
troscopies. Compound4 is new. Spectral data fat. *H NMR (6 in CDCls)
3.03 (20 H, s); MS, found (calcd) 460 (460).

(4) (@) Goodrow, M. H.; Musker, W. KSynthesis1981 457. (b)
Goodrow, M. H.; Olmstead, M. M.; Musker, W. Reetrahedron Lett1982
23, 3231. (c) Crank, G.; Makin, M. I. HAust. J. Chem1984 37, 2331.
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(5) W(CO)(SCHCHy) (5) was obtained in 12% yield from the reaction
of W(CO)(NCMe) with thiirane in hexane solvent for 48 h at 26 by
column chromatography using a @El/hexane solvent. Spectral data for
5: IR (vCO (cnt?) in hexane) 2077(w), 1947(s), 1936(niH NMR (6 in
CDC|3) 2.96 (4 Hy3~]H—Hcis =7.75 HZ-3~]H—Htrans: —2.72 HZ,ZJH—H
8.23 Hz), 2.68 (4 H3Jn—ncis = 7.75 HZ,3Ju-nrans = —2.72 Hz,234_y
8.23 Hz).
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The compounds W(C@(ris SCHMeCHMe) 6) and W(CO3-

(transsSCHMeCHMe) ) have been obtained from the reactions
of W(CO)(NCMe) with the appropriate thiirarfe.Compound

6 was characterized crystallographically and was found to
contain an S-coordinatedis-DMT ligand with a pyramidal
coordination at the sulfur atom (Figure 1). Pyramidally
coordinated thiirane ligands have been characterized previbusly.
In solution, compoundé and7 slowly decompose to yield sulfur
and the corresponding olefin only; however, in the presence of
the free thiiranes, compoundsand 7 produce a combination

of catalytic isomerization and desulfurization to yield mixtures
of cis- + trans-2-butene$.

All of the transformations can be understood within the
framework of a series of rearrangements initiated by the addition
of a free thiirane to a thiirane ligand in a W(G{Jomplex as
shown in Scheme 1. Backside additionceDMT to 6 would
yield a thiiranium/thiolate zwitterion such as intermediéte

1

(6) W(CO)(cissSCHMeCHMe) 6) was obtained in 37% yield from the
reaction of W(COy(NCMe) with 2[R),3(S)-dimethylthiirane in hexane
solvent for 19 h at 258C by column chromatography by using a &Hy/
hexane solvent. Spectral data fr IR (vCO (cnT?) in hexane) 2075(w),
1940(vs), 1931(m)!H NMR (6 in CDCls) 3.28 (2H,3J4—cn, = 6.09 Hz,
“Jn—chy = —0.26,IcH,—cH, = 0.05,4—w = 8.04), 1.55 (6HS3I4—ch, =
6.09 HZ,4JH—CH3' = —0.26,J0H3—0H3 = 0.05,J4-n = 8.04). Crystal data:
space group= P2)/n, a=5.8281(6) Ab = 18.204(2) Ac = 11.999(2) A,

B =91.67(1), Z= 4, 1720 reflectionsR = 0.024.

(7) (@) Abel, E.; Cooley, N. A.; Kite, K.; Orrell, K. G.; Sik, V,;
Hursthouse, M. B.; Dawes, H. MPolyhedron1989 8, 887. (b) Amarasek-
era, J.; Rauchfuss, T. B.; Wilson, S. RAm. Chem. Sod988 110, 2332.

(8) A 20.0 mg amount o6 was placed in an NMR tube with 5Q6. of
CDCl, and 500uL of 2(R),3(9-dimethylthiirane and placed in a water
bath at 25°C for 48 h. The formation ofis- andtrans-2-butene andrans-
DMT were measured by3C NMR spectroscopy by integration of the
appropriate resonancegis-2-butene (127 mg, 2.26 mmol, = 124.0-
(2C), 12.4(2C)trans-2-butene (25 mg, 0.44 mmolransDMT (143 mg,
1.62 mmol). At the end of the period, the NMR tube was emptied and the
volatiles were removed. The residue (88.3 mg) was separated by TLC to
yield S (40.3 mg, 0.16 mmol), W(C@)4.1 mg), ands (10.1 mg).
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Rotation about the €C single bond would yield the intermedi- Cyclic disulfides have been shown to exhibit a variety of
ate B which could generat& by release of thecissDMT.® antimicrobial propertie¥ The ease of this new catalytic
Ligand substitution reactions would release the thiirane isomer. thiirane reaction indicates that it could be a practical route for
Alternatively, loss of GH, from A (R = H) would yield a SCH the synthesis of large quantities of these and other cyclic
CH,S tungsten complexd). Previous studies have shown that polydisulfides.

thiiranium ions readily eliminate alkerié. Although SCHCH,S Acknowledgment. These studies were supported by the Division

has not been isolated in the free stét@ bis-CpMn(CO) of Chemical Sciences of the Office of Basic Energy Sciences of the

complex of SCHCH,S has been described, and it was shown U.S. Department of Energy. J.A.Q. thanks the Deutsche Akademische

to exhibit a diradical charactét. The formation of SCHCH,S Austauschdienst for a research fellowship.
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the cluster complexes @€0)s-n(NCMe), n = 1, 213 characterization of the products, tables of final atomic positional
Evidence for a transient existence of SCHIL,S was obtained parameters and anisotropic thermal parameters are available for the

by performing this reaction in the presence of MEG=CCO.- structural analysis (12 pages). See any current masthead page for

ordering and Internet access instructions.
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