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S!""’C." The action of samarinm diiodide on various l(p-tn_x.plf-nrv‘ynnmpn led to the

lective formation of the diselenide bond under very mild conditions. The flexibility of this
Iso allowed one to get either dialdehyde-diselenides or dicyanohydrin-dialdehydes from the
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Despite being an already thoroughly investigated field, dichalcogenide bond formation is still
receiving attention. For instance, peroxides,3 disulfides? and diselenidesd are regularly the aim of

hetic advancements. New natural occurrences®, devel
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emerging role in asymmetric synthesis8 of diselenides led us to recently proposc a systematic access o
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dibutylaluminum hydride at -78°C, the main limitation of this method was related to the over-reduction of

purely aliphatic carbonyls. For example, reduction of 4-oxo-octane-selenocyanate (1) led to a mixture of
diketo- (2), dihydroxy- (3), and hydroxy-keto-(4) diselenides, even at -105°C, (see scheme 1)
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Scheme 1

We now wish to report that this limitation was circumvented by using samarium diiodide - instead
of hydrides! - in order to carry out the selenocyanate? reduction (see equation 1), thus broadening the

scope of this methodology to different types of carbonyl groups.
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Eq.1 RSeC —»  1/2 RSeSeR

A typical experiment is as follows: To a solution of selenocyanate (6) (240 mg, 1 mmole) in dry
THF (15 mL) maintained at -105°C under nitrogen was added dropwise the samarium (IT) diiodide®
(Aldrich Chem. Co. Inc.) (2.4 mL of 0.IM solution in THF, 2.4 mmoles), The flask was maintained at -

105°C for 30 minutes, then opened and the medium was allowed to reach room temperature. The yellow

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(97)10613-3



746

colution wac concentrated in vacun and the resulting residue filtered throush a nad of silica (ethvl
solution was concentrated n vacuo and the resulting resique fitered through a pad of suica (ethy!
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Table 1
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which compares very favorably with scheme 1), Michael systems!! (entry 5), strained ketones (entry 61
and 813), and diketones (entry 7)!1 without any reaction at the carbonyl site. Noteworthy is the case of

As displayed in table 1, this methodology clearly ailiows one to treat acyclic ketones (see eniry 1
2

aldehydes (entry 9), whose flexibility further underlines the functional usefulness of our methodology.
Indeed, when the reaction vessel was opened at -105°C, only the expected dialdehyde-diselenide was
obtained (compound 14). However, when the reaction was allowed to warm up to room temperature and
only then opened, the sole dicyanohydrin-diselenide was formed (compound 15). To explain this



observation, it could be suggested that in the first case, the "SmIyCN" formed during the selenocyanate
PR . Py 21 ha haodenliaad ke thae annda ~nrl spratne fhsarzea UI"’AT ’T'L lussn Jd smncos
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evolve, thus leaving the aldehyde untouched. In the second case, the now available "SmIoCN" would
perform a nucleophilic addition on the aldehyde, prior to the quench of the resulting samarium alcoholate.

Although samarium diiodide has already been used in an analogous reaction with thiocyanates to
produce disulfides,14 only unfunctionalized thiocyanates were tested, leaving the chemoselective aspect
unaddressed. Some aspects of these reactions (SmI/RSCN vs Smlp/RSeCN) present differences. For
instance, in the case of thiocyanates the reaction was carried out at room temperature, while for
selenocyanates very mild low temperature conditions were used. Also, the stoichiometry used (1/1 ratio
substrate/reagent)14 could be reproduced in our study only in the case of unfunctionalized selenocyanates;

for exam lp when one mmole of benzyl selenocvanate was reacted at -105°C with one mmole of Sml,
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benzyl diselenide was instan itaneously formed with a 94% isolated yi€ia. However, when keto-
selenocyanates were reacted under the same conditions, yields of only about 45% were obtained. To get
the results reported in table 1, a minimum of 2 equivalents must be used.

Consequently, samarium diiodide reduction of selenocyanates? represents an easy, mild and
versatile complement of our first method! by broadening the access of functionalized diselenides to the

key-function in organic chemistry, i.e. the carbonyl group.
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ie (200 MHz), in C
(except 5 and 10 in acetone-d6), and the chemical shifts are expressed as 6 ppm. 23 H:
(4H, t, J=7THz), 2.55 (4H, t, J=THz), 2.41 (4H, t, J=THz), 2.02 (4H, quint., J=7Hz),
(4H, quint., J=7Hz), 1.33 (4H, sextet, J=7Hz), 0.90 (6H, t, J=7Hz); 13C: 210.35, 42.69,
41.78, 29.07, 25.96, 24.65, 22.35, 13.85. 3: 1H: 3.63 (2H, m), 2.94 (4H, t, J=7Hz), 1.93-
1.25 (22H, m), 0.91 (6H, t, J=7Hz); 13C: 71.45, 37.32, 37.06, 30.02, 27.83, 27.15, 22.73,
14.08. 4: 1H: 3.65 (1H, m), 2.94 (4H, quad., J=7THz), 2.57 (2H, t, J=7THz) 2.45-1.23 (19H,
m), 0.91 (6H, t, J=THz); 13C: 210.54, 71.45, 42,72, 41.83, 37.30, 37.09, 30.14, 28.98,

27.83, 27.10, 25.96, 24.75, 22.73, 22.36, 14.06, 13.84. 10: 1
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m); 13C: 214.63, 135.26, 129.31, 64.02, 59.59, 42.00, 34.08, 27.35, 26.51. _1_2__ lH: 4.21
(4H, t, J=THz), 2.97 (4H, t, J=THz), 2.90 (4H, s), 2.84-2.73 (8H, m), 1.52 (4H, quad.,
J=7Hz), 0.83 (6H, t, J=7THz); 13C: 216.13, 171.46, 64.91, 57.17, 38.73, 35.65, 28.10,
26.81, 8.37. 13: 1H: 3.27 (2H, d, J=12Hz), 2.98 (2H, d, J=12Hz), 2.43 (2H, t, J=4Hz),
2.32 (2H, dt, J1=4Hz, J2=18Hz), 2.25-1.39 (10H, m), 0.93 (6H, s), 0.92 (6H, s); 13C:
217.71, 5897, 51.39, 42.69, 40.72, 38.45, 29.48, 26.77, 17.42, 9.40. 14' 1H: 977 (2H, ¢,
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202.82, 43.88, 30.91, 30.15, 29.40, 29.22, 29.08, 28.87, 22.03. 15: 1H: 448 2H, t, J=
7Hz), 3.19 CH i i
35.14, 30.87, 30.18, 29.37, 29.19, 28.

0, 28.85
All compounds dlsplayed good MS-EI data for diselenated structures.
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