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A NOVEL SYNTHESIS OF SELENQOPHENES
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Abstract: Reduction of a,a'-diketo selenides with a low-valent titanium reagent usually affords
3,4~dihydroxyselenolanes, from which the corresponding selenophenes are obtained by
acid-catalyzed dehydration. A surprising exception is the formation of 2,4-dihydroxy-

2,4-di-t-butylselenolane from bis(2-t-butyl-2-oxoethyl) selenide, the former being
converted to 2,4-di-t-butylselenophene by acid treatment.

In spite of the explosive growth of the organoselenium chemistry in recent years, general
syntheses of selenophenes are still rather 1im1ted.1 Herein we report a novel synthesis of
selenophenes from o,a'-diketo selenides (2). Selenides (2) are easily obtained in excellent
yields by reaction of commercially avai1a61e selenium oxth]oride with 2 equiv of ketones
followed by reduction of the resulting dichlorides (1).2

A solution of diphenacyl selenide (10 mmol) in THF (20 m1) was added dropwise to a stirred
and cooled (ca. -10 °C) mixture of a low-valent titanium reagent, 3 prepared from titanium(IV)
chloride (45 mmol) and zinc powder (90 mg. atoms) in THF (60 m1). The mixture was stirred for
15 min, warmed to 0 °C, and stirred for additional 3 h. Usual workup of the mixture followed
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Table 1. Preparation of Selenophenes (4) from Diketo Selenides (2)

1 2 Yield (%) Yield (%)

Run R R 2 —Pp 3 3 —P» 4
1 CgHs H 60 97
2 4-CH3C6H4 H 48 97
3 4—C1C6H4 H 70 97
4 2-thienyl H 56 98
5 C6H5 CH3 55 94
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by column chromatography gave cis-3,4-dihydroxy-3,4-diphenylselenolane in 60% yield. The cis-
configuration of this diol was established by deselenation with Raney nickel in refluxing
ethanol, which afforded meso-2,3-dihydroxy-2,3-diphenylbutane (44%) and interestingly meso-
2,3-diphenylbutane (28%). Heating of the above diol with a catalytic amount of p-toluenesulfo-
nic acid in refluxing toluene for 1 h afforded 3,4-diphenylselenophene in 97% yield.

In a similar way, several diketo selenides (2) were treated with the foregoing Tow-valent
titanium reagent and the resulting 3,4-dihydroxysé]eno1anes (3)4 were converted to the corre-
sponding selenophenes (4) by treatment with E;toluenesu]fonic~aicd (Table 1).

The selenide 5a ca;rying bulky t-butyl groups surprisingly gave 2,4-dihydroxy-2,4-di-t-
butylselenolane (65~under the same conditions as described above.s’6 This indicates that,
since intramolecular reductive coupling between two carbonyl groups is sterically disfavored,
reductive cleavage of the carbon-selenium bond first occurs probably to give the enolate of
pinacolone and t- BuCOCHZSeT1C12, which then underqgo recombination leading to 6 after hydroly-
sis. Such carbon-selenium bond cleavage is also observed with sterically crowded selenides 5b
and 5c, which afforded acetylmesitylene and 9-acetylanthracene quantitatively along with
selenium. Acid-catalyzed dehydration of 6 provides a convenient synthesis of hitherto unknown
2,4-di-t-butylselenophene (7)7 (30% overall yield from 5a).
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