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Abstract:  3-Tributylstannylsulfolene (1) undergoes palladium-
catalyzed cross-coupling reactions with aryl and vinyl halides,
cyclohex-1-enyl triflates and acyl chlorides in moderate to excellent
yield, thereby allowing rapid entry to a diverse range of 3-substituted
sulfolenes, species known to be reliable precursors to 3-substituted 1,3-
dienes.

1,3-Dienes are known to be valuable reagents in organic synthesis,
particularly in the Diels-Alder reaction,! but also in a variety of other
[4+2] cycloadditions and in a range of varied transformations.2 3-
Sulfolenes are well-known synthetic equivalents of 1,3-dienes, and have
frequently been utilized in synthetic manipulations, primarily due to
their enhanced stability compared to dienes.3

We recently reported the preparation of sulfolene (1) as a stable
precursor to  3-tributylstannylbuta-1,3-diene;* given the known
propensity of alkenylstannanes to undergo a variety of palladium-
catalyzed cross-coupling reactions (which have been grouped together
as 'Stille reactions” ), we wished to explore the possibility of using (1) in
such reactions, offering a more convenient alternative to the method of
Franck-Neumann et al., who performed Stille couplings upon the iron
tricarbonyl complex of 3-tributylstannylbuta-1,3-diene (the diene itself
being too unstable to undergo such reactions).S Palladium catalysis has
previously been employed before to prepare aryl sulfolenes, via Heck
reactions, but the previous methods suffer from several drawbacks. For
instance, in the 'traditional' Heck reaction of aryl iodides with sulfolene
itself,7 successful reaction could not be realized with aryl iodides
bearing  ortho-substituents, or strongly electron-withdrawing
substituents (such as the nitro group). In the Heck reaction of diazonium
salts with sulfolene,® only aryl groups may be transferred, due to the
instability of non-aromatic diazonium species. In this letter, we
delineate the preliminary results of our investigations, which indicate
that in the presence of palladium(0) catalysts, stannylsulfolene (1) reacts
with aryl and vinyl iodides, aryl and vinyl triflates, and acyl chlorides,
thus offering a more general technique for synthesis of 3-substituted
sulfolenes. The data are summarized in Table 1.

Thus, (1) undergoes efficient coupling with a range of aryl and alkenyl
iodides and bromides,” but reacts in rather poorer yield with acyl
chlorides.!? Cyclohexen-1-yl triflates'! also undergo reaction in
moderate yield, but under milder conditions. Of particular note are the
successful reactions with electron-deficient and ortho-substitued arenes
(entries 6 and 3, respectively). (The lower yield in reaction of o-
methoxyiodobenzene [entry 5] being due to the electron-richness of the
arene, rather than steric encumbrance#).

The extrapolation and optimization of these primary data is currently
underway in our laboratories.
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TABLE - PALLADIUM-CATALYZED CROSS COUPLING
REACTIONS OF 3-TRIBUTYLSTANNYLSULFOLENE (1)
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General procedure for coupling of aryl and alkenyl halides with

N
3-tri-n-Butylstannyl-2,5-dihydrothiophene-1,1-dioxide (121 mg,

10.
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0.30 mmol) was dissolved in dioxan (3 mL) under a nitrogen
atmosphere. To the stirred solution was added the requisite halide
(0.30 mmol) and trans-benzyl(chloro)bis(triphenylphosphine)
palladium(Il) (26mg, 0.03mmol) or tetrakis(triphenylphosphine)
palladium(0) (34 mg, 0.03 mmol). The resulting solution was
heated at 80°C for twelve hours under an atmosphere of nitrogen.
After this time tlc (petroleum ether/ether [8 :2]) showed that the
starting materials had been consumed. The solvent was removed
in vacuo and the crude product redissolved in aqueous methanol
(90% v/v, 5 mL). This solution was washed with petroleum ether
(3x20mL) to remove the bulk of the tin side-products. The
methanolic solution was concentrated in vacuo, and the crude
product purified by flash chromatography.

General procedure for coupling of acyl chlorides with (1):
3-tri-n-Butylstannyl-2,5-dihydrothiophene-1,1-dioxide (54 mg,
0.13 mmol) was dissolved in chloroform (3 mL). To the stirred
chloroform solution was added freshly distilled acyl chloride
(0.13 mmol) and trans-benzyl(chloro)bis(triphenylphosphine)-
palladium(II) (10mg, 0.0lmmol). The resulting solution was
heated at 80°C for twelve hours under an atmosphere of carbon
monoxide. After this time tlc (petroleum ether/ether [8 :2])
showed that the starting materials had been consumed. The pure
products were then obtained as described above.

General procedure for coupling of alkeny! triflates with (1):
3-tri-n-Butylstannyl-2,5-dihydrothiophene-1,1-dioxide (86 mg,
0.21 mmol) was dissolved in N,N-dimethylformamide (800
nitrogen atmosphere. The requisite triflate (0.21 mmol), bis[1,2-
bis(diphenylphosphino)ethane]palladium(0) (9.5 mg, 0.01 mmol)
and lithium chloride (45 mg, 1.06 mmol) were added vig a solid-
addition tube, and the resulting solution was stirred at room
temperature for 48 hours. After this time tlc (petroleum ether/ether
[8 :2]) showed that the starting materials had been consumed. The
pure products were then obtained as described above.
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