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PAPERS FROM THE PROGRAM OF THE CHEMISTRY SECTION

ORGANIC COMPOUNDS OF SELENIUM VI

W. E. Bradt, The State College of Washington
Pullman, Washington

Selenonium Compounds

Introduction. In this paper, as in the preceding members of the

series, will be found a complete list of the selenonium compounds found

in the literature, classified according to their general structure, i.e.,

RSeX 3 , R 2SeX,, etc. The abbreviations used are those commonly used by

the American Chemical Society publications. A complete bibliography

and a list of the general methods of preparation are tabulated for each

compound.

Properties. The following types of selenonium compounds were

found in the literature: (1) monoalkyl, (2) monoaryl, (3) dialkyl, (4)

diaryl, (5) trialkyl, (6) triaryl, (7) tetra-alkyl, (8) alkyl-aryl, (9) alkyl-

hetero, (10) dihetero, (11) di-selenonium, R = SeX,SeX,— R, (12) cyclic

selenium, and (13) hexavalent (?) selenium.

The selenonium compounds usually contain ionizable inorganic

groups. The most outstanding properties are based upon this fact. For
example, the inorganic groups are easily replaced by other inorganic

groups. Several examples are known in which the selenonium monohy-
droxide exhibits the properties of a strong base. The trihydroxy sele-

nonium compounds tend to lose water with the resulting formation of

a seleninic acid. This may form an addition product with an inorganic

acid (either HC1 or HN0 3 ) to give a mixed inorganic radical (MeSe
(OH),Cl).

Selenonium trihydroxides may be reduced by zinc and acid to form
selenols. Normally, dihalogen selenonium compounds, when treated with
alkalis, form the corresponding dihydroxide or the selenoxide. However,
naphthalene derivatives when so treated form selenides.

Diaryl selenonium dihalides are decomposed by heat to form the

selenide and a halogenated selenide with the halogen substituted in the

ring. This may occur by the two following parallel reactions

:

2 Ph2SeBr, = Ph2Se + (C«H 4Br) ,Se +2HBr
Ph 2SeBr, = PhSeC 6H 4Br + HBr.

Dihydroxyselenonium compounds are easily dehydrated to form the

corresponding selenoxide or reduced to the selenide. Trialkyl selenonium
halides frequently form crystalline addition compounds with PtCl< and

1 This paper is the sixth in a series which will ultimately present a classification of

the prepared selenium organic compounds, with a resume of the chemistry and literature

pertaining to them.



Organic Compounds of Selenium VI 73

ZnCL (Me 3SeCl) ..PtCL.)- Triaryl selenonium halides are decomposed

by heat to form the selenide and an aryl halide.

Ph3SeCl = Ph 2Se + PhCL
Numerous examples of tetra-alkyl selenonium compounds were re-

ported but no examples were found of tetra-aryl selenonium compounds.

Although a few compounds are reported as possessing hexavalent

selenium, the author is inclined to consider them as "poly halides," with-

out assigning the last two valency bonds to the selenium atom. If this

assumption is correct, these formulae should be written RsSeX^Xa instead

of R 2SeX4 .
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