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Abstract - Reaction of diphenyleyclopropenone (1) with
selenoamides or sodium hydrogen selenide afforded 3,4-diphenyl
-1,2=-diselenocl-5-one (3), which was transformed into 4,5-
diphenyl-3-hydroxypyrazole {4) on treatment with hydrasine.

On the other hand, reaction of 1 with W,N-diphenylselenourea
gave 2-(N,N-diphenylamine)-5,6-diphenyl-5,6-dihydro-4H~1,3-

selenazin-4-one (6a).

The reaction of diphenyleyclopropencne (1) with carboxamides has been
reported %o give ring-opened products, 0-(2-phenyleinnamoyl)amide derivatives.1)
Cn the other hand, the reaction of 1 with thicamides gave cyclized products,
5,6—dihydro-4H-1,3~thiazin—4—ones.2) No¢ reaction, however, concerning
selencamides and related compounds has been known, We wish to report the
transformation of cyclopropencne into selenium heterocycles by the reaction of
1 with selenoamides and related compounds.

Selenoamides are anticipated to react with 1 in the similar way as
thicamides to give 1,3-selenazin-4-ones {2)., VUnexpectedly, however, two
selenium atoms were incorporated into cyclopropenone ring to yield 1,2~

diselenole.S)

Treatment of 1 with benzoselenoamide or p-methylbenzoselenocamide
in refluxing benzene formed the same product in 22% and 27% yields, respectively,
which was prepared more conveniently and in better yield (45%) by treating 1

4)

with sodium hydrogen selenide in ethanol at room temperature., The structure
of 3,4=-diphenyl-1,2-diselenol-5-cne (3)5) was elucidated on the basis of the
spectral and analytical results, Additional support for the structure 3 was

derived from its ring transformation intc pyrazole., Upon reaction with
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hydrazine hydrate in refluxing methanol, 3 afforded the known compound, 4,5-
diphenyl-3-hydroxypyrazole (4)6) in 42% yield, Similar transformation of 1,2-
dithiol-5-ones and -5-thiones into pyrazole has heen described.7)

Although 3 was alsc obtained in 4% yield on treatment of 1 with N,N-
diphenylselencurea (5a) in a methanolic solution, reflux of a chloroform
solution of 1 and %a for 24 h gave 1,%-selenazine in 3%8% yield. But, since the
spectral and analytical data could neot distinguish between 1,3-selenazin-4-one
(6éa) and its regiosomer, 1,3%-selenazin-6-one (7a), preparation of the sulfur
analogue 6h was attempted to assign the structure by compariscn of the spectral
data with those of 1,3=selenazine. Thus, when a methanolic sclution of 1 and
N,N-diphenylthicurea (5b) was heated for 12 h, a ring-opened product was
obtained in 75% yield, The structure of the product was proved not to be 5-(2=
phenylcinnamoyl) derivative (9) but 1,7-diphenyl-3-(2-phenyicinnamoyl )—2—

thicurea (8)8)

as follows; treatment of 1 with Z-methyl-1,1-diphenylisothiourea
hydroiodide in the presence of potassium carbonate in ethanol afforded Z-methyl-
1, 1-diphenyl~3-(2-phenylcinnamoyl)isothiourea (10)9) in 17% vield, which was
identical with the product prepared in 49% yield on treatment of 8 with methyl

iedide in the presence of potassium carbonate in acetonitrile, Reflux of a

chloroform solution of 8 gave 2~(N,N-diphenylamino)-5,6-diphenyl-5,6~dihydro-
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AH-1, 3—thiazin-4-one (60)10)

in 31% yield, which was also cobtained directly in
51% yield by refluxing a mixture of 1 and 5b in chlceroform, The similarity of
the spectral data of 6b to those of 1,3-selenarzine menticned above indicates
that its structure is 2-(N,N-diphenylaminc)-5,6-diphenyl-5,6-dihydro-4H-1, 3-

selenazin-4-one (6a).11)

Experimental

3,4-Diphenyl-1,2-diselenol-5-one (3}, To the ethanclic solution (40 ml)

of NaSeH prepared from powdered Se (2.0 g, 25 mmol) and NaBH, (1.1 g, 10 mmol)
according to the 1iterature,4) an ethanolic solutiom {10 ml) of 1 (2.1 g, 10
mmol) was added under a nitrogen atomospher. The mixture was stirred at room
temperature for 24 h, and the precipitates collected by filtration were extracted
with CHCl3 (50 ml}. After the CHCl5 solution was concenftrated and diluted with
MeOH, the precipitates formed were collected by filtration to give 3 (1.8 g,

45% yield}).

4,5-Diphenyl-3-hydroxypyrazole (4}. A methanolic solution (20 ml) of 3

(360 mg, 1,0 mmol) and 100% hydrazine hydrate (100 mg, 2.0 mmol) was refluxed
for 5 h, After the precipitates were removed by filtration, the filtrate was
gvaporated 1o give solid residue, It was dissolved into CHCl3 (20 ml) and then
the solution was added with a small amount of petroleum ether to give
precipitates, which were collected by Tiltration to give 4 (100 mg, 42% yield).

2=-(N,N~Diphenylamino)-5,6-diphenyl-5,6-dihydro~1,3~s¢lenazin-4-one (6Ha),

A mixture of 1 (206 mg, 1.0 mmol) and Sa (275 meg, 1.0 mmol) in 0H013 (5 ml) was
refluxed for 24 h under a nitrcgen atomospher. After cooling, a small amount of
insoluble materials was removed by filtration and the solvent was evaporated,
The ©ily residue was triturated with a small amount of MeOH and the resulting

precipitates were filtered off to give 6a (184 mg, 38% yield),
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