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Abstraci: Selenocarbonylation addition reaction of selenoesters to nonactived terminal
altynee nnder the catalveic of CuX nroduces 77)-B—arvlseleno-g B—unsaturated ketones
ull\]ll\lﬂ [SIRANATS Y S L UMLMLJ S 2% WA LA FAV“HVUU ‘u/ MIJ AW AW LA A AAJlALIRL IR LIRS TR eSS et

their selenium atoms, became important precursors of
many kinds of organic compounds, particularly substituted alkenes that occur in many biologically active
compounds as a skeleton structure."* There have been several reviews about the preparation and application of
cyano, etc., have scarcely been reported.*® Now we have developed a practical method for preparation of vinyl
selenides linked to carbonyl via selenocarbonylation addition of selenoesters to alkynes catalyzed by copper(I)
halide, introducin !

Reaction of alkynylcoppers and selenoesters

We first studied the reaction of the copper(]) salt of alkynes with selenoesters 1. As nucleophilic reagents,
alkynylcoppers 2 attacked selenoesters at the carbonyl carbon atom, forming o,f~alkynones 3. The Cu(l) ions
combined with the anions of selenides to form copper aryiselenides 4, which were converted to aryiselenols
after acidification and added to a,B—alkynones nucleophilically to produce (Z)-p-arylseleno—a,f-unsaturated
ketones 5 (Scheme 1). The results of this reaction are presented in Table 1 as Method A.

The products 5 were proved to be (Z)-configuration from the oxidation of 5a with iodine under basic

condition. In this oxidation reaction, product Sa was converted to (22)-B-phenylselenocinnamic acid, which
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ArSeCOR' + RC=CCu —[ RCZCCOR' *+ ArSeCu >
ArSe’ COR!

1 2 3 4 5
Scheme 1
has the same melting point and IR, '"H-NMR spectra data with those reported.” We did not isolate (E)-
configuration products in the above procedure.

Table 1. Synthesis of (Z)-p-arylseleno-a,3-unsaturated ketones.

Yields(%)"
Products R R! Ar Method A® Method B*
5a Ph Ph CH; 94 88
Sh Ph p-CIC¢H4 Ph 93 83
Sc¢ CH;0CH, p-ClCeH4 Ph 89 92
5d CH;0CH; p-CH30CqH4 Ph 82 81
Se Ph p-CH30CH, Ph 85 g4
5f PhCO,CH; p-CIC¢H, Ph 77 --

a: lsolated yields.  b: Reaction of alkynylcoppers and selenoesters.  ¢: Addition of selenoesters to alkynes.

For proving the mechanism of the above reaction, we tried to isolate 3 and 4 by interrupting the reaction
at the stage of disappearance of selenoesters. The reactive mixture was filtered, the filtrates gave o,p-
alkynones 3 after purification, and the solids were oxidized to diarylselenides 6 after exposing to air and

washing with the ammonia solution. Compounds 3 and 6 were characterized by IR, NMR and other spectra

data.(Scheme 2)
ArSeCOR' + RC=CCu — RC=CCOR' + ArSeCu
L——-—-'-ArQSez
1 2 3 6
Scheme 2
Table 2. Reaction of alkynylcoppers and selenoesters.
A nl n Vialda ~f2 (0732 Vialde nfF & (0412
AT JaN n 1i€1ds 01 5 (7o) 11C1a5 01 G /0)
B Ph CHj Ph 88 92
p-ClCeH4 Ph Ph 93 96

a: Isolated yields.
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Addition of selenoesters to alkynes

Considering the results of the above reaction, we assumed that CuX and alkynes would form
alkynylcoppers in the presence of organic base, which would react with selenoesters in a similar fashion to that
shown in Scheme 1. The HX, produced in this procedure, would convert the intermediates 4 to arylselenols,

which would then add to a,-alkynones 3 to form the addition products 5. (Scheme 3)

RC=CH + Et;N + CuX ----- » RCE=CCu + Et;NHX
RC=CCu + ArSeCOR' ----- » RC=CCOR + ArSeCu

ArSnf\ll @ F+-NKHY ----- »> ArQall L. E+.N + oY
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RC=CCOR' + ArSeH ----» —
- 1
ArSe COR
Scheme 3

The experimental results indicated that when the reaction of selenoesters and alkynes 7 proceeded in the
presence of triethylamine and CuX, we only isolated «,f-alkynones 3, rather than the addition produ . We
estimated that the acidification and addition of 4 to ,f3-alkynones 3 would be the rate-controlling steps of the
reaction. Thus we used trimethylamine hydrochloride instead of triethylamine to ensure that 4 is converted to

arvlselenol and adds to 3 as quickly as possible, under these conditions the reaction of selenoesters and alkynes

proceeded smoothly, producing the addition products 5 with high stereo and regioselectivity and in high
10

yields™™ (Scheme 4). The results are also presented in Table 1 as Method I3.
DAL + Aarcarnn! _ CuX R\__)-'
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Scheme 4
Just like the addition reaction of selenophenols to the alkynes linked to electron withdrawing groups, this
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This reaction is a kind of bifunctional addition reaction, the two functional groups, seleno and carbonyl,

were introduced into organic molecules simultaneously. This procedure provided a practical method for stereo
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and Teg:GSﬂECtIVEI}" Synuicsis o (L/-p—my'lself‘:ﬂ(‘)—(‘i p-unsaturated ketones.
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