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Abstract: A novel photoinduced reduction of group 16 heteroatom compounds such as organic
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nides In particular, organic selenides, which can

not be reduced wzth Smi, in the dark {or even in the presence of HMPA), undergo reductive cleavage
efficiently by using the Smlz-hv system. © 1998 Elsevier Science Ltd. All rights reserved.
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utilizing these as a last step always deal with the resulting organic selenides. Comparcd to
reduction procedures, however, the C-Se bond reduction procedures are limited to several methods, which
include Raney-nickel reduction, metal boride reduction, and radical reduction using tin hydrides.> Recently
we have developed a novel photoinduced reduction system using samarium diiodide (SmI,~hv),} the reducing
ability of which is comparabie to that of the SmI~HMPA system* in the reduction of organic halides. Herein

we report a useful C-Se bond cleavage reaction by use of the Sml~Av system.
The reduction of dodecy! phenyl chalcogenides with le was examined upnon irradiation with a
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tungsten lamp through filters and thc results were compared with those conducted in the dark. As can be seen
from eq 1, the Sml—Av system is extremely effective for the reduction of selenides. While the reductive
cleavage of C-Se bonds took place exclusively at the C(sp”)-Se bond, the cleavage of C-Te bonds occurred at
both C(sp’)-Te and C(sp®)-Te bonds. Unfortunately, the photoinduced reduction of sulfides with Sml, did
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not pI'OCCCG at all under the conditions employea (40 °C). Since the S[dl'[ll’lg seienides and teiiurides exhibit
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It was reported that the educuon of "CIZHZSScPh and "C 2HzSTcPh with Sml, —HMPA in refluxing THF for 20
h and 4.5 h afforded 6% and 63% of dodecane, respectively.® These results clearly indicate that the SmL,—Av
system exhibits the higher reducing ability toward selenides, compared to the SmI-HMPA system.
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"C12H25X Smi, (4 mmol), hv 7 H ) "C12H25 (1)
THF (20 mL), 40 °C
0.5 mmol Yield. ©
X hv, nm - ield, % —
hv dark
SPh >300 no reaction -
SePh >400 99 no reaction
TePh >500 38 trace

0040-4039/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)01347-1



6342

Representative results of the photoinduced reduction of selenides with Sml, are shown in Table 1.
Secondary alkyl selenides such as s-dodecyl phenyl selenide and heterocyclic selenides such as
3-{2'-(phenylseleno)ethyl}indole underwent reductive deselenation smoothly (Runs 1-2). In these reactions,
the PhSe-moiety could be recovered as (PhSe), via the hydrolysis of PhSeSml,, followed by the air-oxidation
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Cfm’l—Se bond (Run 3). Functionalities such as esters and ethers tolerate the reaction conditions (Run 4-6).
With bis(3-phenylpropyl) selenide, both 3-phenylpropyl groups could be converted to propylbenzene
quantitatively (Run 7). This reaction may proceed via the formation of Ph(CH,),SeSml, as a key intermediate.

The C-Se bond reduction procedure is also applicable to the reductive cleavage of the C-O bond of

organic tosylates, as indicated in Runs 8-9. Although the reduction of dodecyl tosylate with Sml1 in the dark

afforded ‘ﬁ"y‘ $% of dodecane,’ the same reduction upon irradiation with visible light gave rise o 99% of
dndaca Qimilarly a toevlated diacetaone-Dooliicnce inderwent the reductive sleavaas onf the C_(YTe hnand
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Table 1. Photoinduced Reduction of Selenides and Tosylates with Smi,*

Run  Substrate Yield, % Run Substrate Yleld, %
1 nC,H SePh CyoH 83 SePh
10Har 127126 6 (\r m B84
w
CH, ~ OC,oH2y" \/"ocwumn
SePh
2 | | 81 7 Ph
Ay Ay, ( Se Ph~. 97
H H
n 8 C12H250Ts CiaH2g 99
3 Ph SeCy Han" CyiH2g 79
=S 111123
e Yo Yo
4 PhCO,” 14, SePh PhCO,” 4, 68 UY'
9 TsO‘C/‘“\ C/G\ 77

5 L io’\W\SePh L Lo/\w 84 o

? Reaction conditions: substrate (0.25 mmol), Sml; (2 mmol), THF (10 mL), 67 °C, 10-16 h. Irradiation with a tungsten
lamp (500 W) through Pyrex.
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il summary, we nave a imi1,—nv Syst€m {0 5€rve as a us 1
stem for organic selenides and tosviates. We are further investicatine annlications of this methodoloegv to
ystem for organic selenides and tosylates. vve are further investigating application Of this methodoliogy to

dlfferent classes of substrates.
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