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First Isolable terr-Alkyl Phenyl Selones
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The reaction of the dihydrazone of 2,2,6,6-tetramethyl-1,7-diphenyl-1,7-dione
with Se2Cl2 in refluxing benzene in the presence of tributylamine gave the corresponding
1-0xo-7-selone and 1,7-diselone derivatives in 14 and 33% yields, respectively, while
similar reaction of the dihydrazone of 2,2,5,5-tetramethyl-1,6-diphenyl-1,6-dione gave
bicyclic 1,3-diselenetane (25%), 1,2.4-triselenolane (20%), and cyclohexene (12%)

derivatives by intramolecular cyclizations.

The chemistry of selenocarbonyl compounds has been attracting much attention.1-2) It has been recognized
that selenoaldehydes and selenoketones (selones) are stabilized by bulky substituents!2-h) and/or electron-
donating substituents.!1:) We have recently reported thionation and selenation of nonenolizable o,m-
diketones.3) During the course of this investigation, we have succeeded in the first preparation of isolable rert-
alkyl phenyl selones by the reaction of the dihydrazone (2b) of 2,2,6,6-tetramethyl-1,7-diphenyl-1,7-dione (1b)
with Se2Cln.1€.2) We also report here the reaction of dihydrazone (2a) of 2.2,5,5-tetramethyl-1,6-diphenyl-1,6-
dione (1a) with Se2Clp, which afforded bicyclic 1,3-diselenetane (5), 1,2,4-triselenolane (6), and cyclohexene
(7) derivatives.

Dihydrazones 2a and 2b were quantitatively prepared by the reaction of the corresponding 1,6- and 1,7-
diones (1a and 1b) with excess hydrazine monohydrate in boiling diethylene glycol. A solution of 4 molar
amounts of SepCl2 in benzene was added to a solution of dihydrazone 2b in benzene in the presence of 8 molar
amounts of tributylamine and then the mixture was refluxed for 1 h. After the usual workup. purification of the
mixture by silica-gel column chromatography provided 2,2,6,6-tetramethyl-1,7-diphenyl-1-oxo-7-selone (3) and
2.2,6,6-tetramethyl-1,7-diphenyl-1,7-diselone (4) in 14 and 33% yields, respectively.4)
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Oily compounds 3 and 4 were blue which is characteristic of selones. They were thermally stable and a fair
amount of them remained without decomposition at room temperature after a few months in the dark under air. In
the UV-Vis spectra, 3 and 4 showed the maximum absorptions at 688 (g 98) and 690 (& 122) nm, respectively.
In the 13C NMR, signals due to the selenocarbonyl carbons of 3 and 4 appeared at & 276.3 and 276.4,
respectively. These spectroscopic data clearly indicated the existence of monomeric selenocarbonyl group(s) in 3
and 4. The compounds 3 and 4 are the first examples of isolable alkyl aryl selones possessing an unsubstituted
phenyl group on the selenocarbonyl a-carbon. 1)

On the other hand, the reaction of dihydrazone 2a with Se2Cl2 in boiling benzene for 6 h gave two bicyclic
heterocycles, 1,3-diselenetane 5 (25%) and 1,2,4-triselenolane 6 (20%), and a cyclohexene derivative 7 (12%).
No expected selones were detected. Elemental analyses and all spectroscopic data of 5, 6, and 7 support the

assigned structures.4)
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Also in the latter reaction, the diselone 8 must be formed initially, but undergoes intramolecular head-to-tail
dimerization to give 5. 1,2.4-Triselenolane 6 is probably formed by reaction of 8 with SepCl2.3b) Although 6

corresponds to an intramolecular cycloadduct of selenoselenine 9, no supporting evidence for the generation of 9
is available. As to the formation of 7, intervention of a diazo compound 10 is probable. Oxidation of a sterically

hindered hydrazone to the corresponding diazo compound is known.®) Compound 10 would give rise to 7 by
intramolecular cycloaddition followed by two-fold extrusion of N2 and Se from the resulting 1,3,4-

selenadiazoline 11.7) An alternative mechanism for the formation of 7 involves intramolecular head-to-head
dimerization of selenocarbonyl groups of 8 followed by extrusion of Se2 from the resulting 1,2-diselenetane 12.

However, this mechanism is less probable because intramolecular cyclization of the dithioxo analog of 1a to the
1,2-dithietane 13, which could produce 7 by loss of S7, is 25.1 kcal mol-1 (1 cal=4.184 J) less favorable in

enthalpy than that to the 1,3-dithietane 143
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It is interesting that selones 3 and 4 are stable enough to be isolated at room temperature, whereas 8 is not.
The difference in structure between them is only the length of methylene chains (3 methylene chains for 3 and 4,
whereas 2 for 8), which separate two reactive functional groups. Stability of 3 and 4 should be ascribed to their
inability to take an appropriate conformation for undergoing intramolecular head-to-tail dimerization yielding 8-
membered ring compounds. The same dimerization of 8 leads to the 7-membered ring compound 5. 7-
Membered ring-forming cyclization is generally more favorable than 8-membered ring-forming one.9)

For comparison, we have also examined the reaction of #-butyl phenyl ketone hydrazone with Se2Cl2 under
similar conditions. Although the formation of a blue compound was detected by thin-layer chromatography, it
decomposed during the workup. This indicates that C(CH3)2CH2CH2CH2C(CH3)2C(=Se or O)Ph is bulkier

than 7-butyl and thus steric protection of selenocarbonyl by the former is more effective than by #-butyl group.
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