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. : arylsulfonyl chloride¥ have been demonstrated. Howev-
Abstract: In the presence of a catalytic amount of simple copper

salt, the reaction of arylboronic acids with diphenyl diselenide an%’”. to the b(.aSt of OUF knovyledge, th.e reapnon of boronic
ditelluride was accomplished without any additive to afford the coRCidS With diphenyl diselenide and ditelluride has not been

responding unsymmetrical diarylselenides and tellurides in goglisclosed. In this communication, we describe a simple

yields. copper salt catalyzed the reaction of arylboronic acids
Key words: copper salt, diaryl selenides, diaryl tellurides, arylWith diphenyl diselenide and ditelluride in the absence of
boronic acids, diphenyl diselenide, dipheny! ditelluride additional ligand and base, which generates the corre-

sponding unsymmetrical diaryl selenides and tellurides in
good yields under mild reaction conditions (Scheme 1).

Organoselenium and tellurium compounds have received

much attention not only as synthetic reagents or intermPhzzPh  +  ArB(OH), Cul (10 mol%)
diates in organic synthesis but also as promising donz= se, Te DMSO, air
molecules for conductive materials, anticancer and an Without any additive!
oxidant agent$.A number of synthetic methods have

been reported to prepare organoselenium and tellurigireme

derivatives. A convenient and general method to intro-

duce a selenium or tellurium moiety into organic molefransition metal-catalyzed cross-coupling reactions re-
cules is the reaction of a metal selenolate or tellurolaéesent an extremely versatile tool in organic synthésis.
with appropriate electrophiles such as organic halidgdowever, only Taniguchi and his co-worker reported a
acyl chlorides, epoxides, angB-enones. However, it is copper-catalyzed synthesis of unsymmetrical diaryl-
more difficult to synthesize the unsymmetrical diaryl seselenides from aryl iodides and diphenyl disenide (accom-
lenides and tellurides through the reaction of selenide apanied with cleavage of the diselenide bond) in the
telluride anions with aryl halides because of the less redgesence of magnesium metal and bipyridinelith the
tivity of halides. The reaction of halobenzenes with phé&im of providing an important procedure for the prepara-
nylselenol or benzeneselenolate anion was genera‘]ign of unsymmetrical diaryl selenides and tellurides, we
carried out in the presence of catalyst, ligand and stroRggan to explore the reactioforganoboronic acids with
base for accomplishing this transformatfoim. addition, ~diphenyl diselenide and ditelluride in the presence of
the reaction often needs long time and harsh reaction c6apper salt.

ditions and sometimes generates the products in modergfeur initial studies, we observed that the reaction of
yields. Therefore, it is desirable to develop more simplfipheny! diselenide withp-tolylboronic acid in the pres-
and efficient method to synthesize unsymmetrical diargihce of Cul (10 mol%, in DMSO, at 100 °C) went
selenides and tellurides in the absence of additional ligagghoothly to generate phenyitolyl selenide in excellent
and base. yield (91%) without the addition of any ligand and base.

Organoboronic acids are widely used as reagents in orgdfe results are summarizedTiable 1. Of the simple cop-

ic synthesis because they are commercially available, segr salts we tested in the reaction, CuCl, CuBr, GUSO
ble, generally non-toxic, and compatible with a variety dfU(OAC), and CuCj also gave the corresponding prod-
functional groups. Over the past years, the coupling reat¢ts in 64%, 56%, 70%, 67% and 61% yields, respectively
tions of boronic acids with organic halidephenols, (entries 1-5, Table 1). The amount of cuprous iodide was
aminesS allyl alcohols’ imidazoles alkynes® alkynes also examined. When the amount of cuprous iodide was

and imines? allenic alcohold! aryl arenesulfonates andless than 1 mol%, only trace product was formed. The
satisfactory results were obtained when the amount of

PhZAr

) cuprous iodide was in the range of 5-15 mol%. It is im-
SYNLETT 2005, No. 13, pp 20072010 portant to note that the reaction in the absence of copper
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To select proper solvent is very important in this reactioncts were observed (entries 6 and 13). This reaction was
We conducted the reaction of diphenyl diselenide with tolerant ofortho-substitution in arylboronic acids (entries
tolylboronic acid in the presence of cuprous iodide unddr 8 and 14). More remarkable was our observation that
different solvents. Among the solvents we investigatedxtremely sterically hindered 2,6-dimethoxyphenylbo-
DMSO proved to be the best solvent of choice. None obnic acid reacted cleanly with diphenyl diselenide and
the desired products was obtained when the reaction whlluride under this reaction conditions (entries 8 and
carried out in DMF, THF, acetonitrile, benzene, methylt4). Fortunately, dialkyl diselenid@-C,H,SeSe(Hq-n)

ene chloride and toluene. also reacted witlp-methoxyphenylboronic acid arg

The effect of reaction temperature and reaction time ¢plylboronic acid to generate the corresponding products
the reaction was also surveyed. High yield was obtain&y62% and 68% yields, respectively (entries 16 and 17).

when the reaction was carried out in DMSO at 100 °C f&-should be noted that diaryl tellurides are not stable in the
seven hours. The reaction at room temperature for 28 and they are easily to be oxidized by oxygen (diphe-
hours only gave trace amount of the product. nylditelluride and diarylselenides are more stable). The

reaction of arylboronic acids with diphenyl ditelluride

Tablel Effectof Copper Salt on the Reaction of Arylboronic AcidsShould be performed under inert atmosphere (generally
with Diphenyl Diselenide under nitrogen or argon).

Cu salt . . . .
OB(OH)Z + Q—SeSe =%, Se—@— Table2 Cul-Catalyzed the Reaction of Boronic Acids with
DMSO

Diphenyl Diselenide and Ditelluride

Entry Copper salt (amount) Yield (%) Entry ArB(OH), RZZR Yield (%)
1 CuCl (10 mol%) 64 1 p-CH,CeH,B(OH), (CeHsSe), 91
2 CuBr (10 mol%o) 56 2 CH:B(OH), (CeHsSe), 88
3 CuSQ (10 mol%) 70 3 p-CH;OCH,B(OH), (CeHsSe) 84
4 Cu(OAc) (10 mol%) 67 4 0-CH,CgH,B(OH), (CeHsSe) 95
5 CuC}, (10 mol%) 61 5  p-CIC;H,B(OH), (CeHsSe) 82
6 Cul (10 mol%) 91 6  p-CHCOGH,B(OH), (CeHsSe) 63
7 Cul (20 mol%) 90 7 a-CyH,B(OH), (CeHsSe), 80
8 Cul (15 mol%) 91 2,6(CH;0),CcHsB(OH), (CeHsSe) 89
9 Cul (7.5 mol%) 92 9 (E)-CgHsCH=CHB(OH), (CeHsSe) 60

10 Cul (5 mol%) 89 10 (E)-CI(CH.),CH=CHB(OH),  (CiHsSe), 87

11 Cul (2.5 mol%) 45 11 p-CH,CeH,B(OH), (CeHsTe), 71°

12 Cul (1 mol%) 15 12 p-CH;OCH,B(OH), (CgHsTe), 8CF

13 None N.r. 13 p-CH,COGH,B(OH), (CeHsTe), 6T

@ Reaction conditiong-tolylboronic acid (1.00 mmol), diphenyl
diselenide (0.50 mmol), Cu salt (its amount indicated in Table 1) in

DMSO (3 mL) at 100 °C for 7 h. 15 -CIC.H,B(OH C.H.Te 68
b |solated yields. p-CICeH,B(OH), (CeHsTe),

14 2,6(CH;0),CsH3B(OH), (CeHsTe), 81°

16  p-CH,OCH,B(OH), (n-CHsSey 62

In order to enhance the utility of the reaction, a variety af  p-CH,C,H,B(OH), (n-C,HgSe) 68

substrates (diaryl diselenides and diphenyl ditelluridg eaction conditions: organoboronic acid (1.00 mmol), diaryl

and OrganOboromc aCI'dS (aryl and vinyl) Wefre ,evaluate selenide or ditelluride (0.50 mmol), Cul (0.120 mmol) in DMSO
The results are listed in Table 2. The data indicated th@f,mL) at 100 °C for 7 h.

only in the presence of catalytic amount of cuprous iodidesolated yields.
and in DMSO at 100 °C, the reaction of boronic acids withn the presence of N
diaryl diselenides and dipheny! ditelluride went smoothly

to generate the corresponding products. Substituent gfs 4, giternative to organoboronic acids and esters, orga-
fects were also screened. An electron-donating group gifiyoroborate salts have emerged as a new class of air-
the benzene ring of arylboronic acid enhanced the reactigl ;| horon derivatives. facile to prepare in high yields
and led to the desired products in excellent yields (entriggy o rities, easy to handle, and feasible to utilize in a
1,3, 4, 8, 11, 12 and 14). Strong electron-withdrawingmper of useful synthetic proces&&¥/hen the reaction
groups led to slower reaction and moderate yields of proge ytassjum aryitrifluoroborates with diphenyl diselenide
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and ditelluride was performed under the present reactiGaneral Procedurefor the Synthesis of Unsymmetrical Diaryl

conditions, as expected, good yields of the desired pro¥ienidesand Telluridesin DM SO _
ucts were isolated (Scheme 2). Organoboronic acid or potassium aryltrifluoroborate (1.00 mmol),

diphenyl diselenide or ditelluride (0.50 mmol), cuprous iodide (0.10
lonic liquids, especially ambient-temperature ionic ligmmol) were added in a round-bottomed flask contained DMSO (3
uids consisting of 1,3-dialkylimidazolium cations, havenL). The resulting mixture was stirred at 100 °C for 7 h. After com-
shown great promise as alternating green solvents (reglgtion of the reaction, the mixture was vacuum filtered using a sin-
tion medium) for organic transformations in recent year ,re_d glass funnel and purified by flash chromatography to give the
because of their non-volatile, chemically and thermalf§°S'ed products.
stable, non-flammatory natuteHowever, there is only
one report on the stereospecific synthesis of vinylcknowledgment

selenides through the reaction of vinylboronic acids arw , . .
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lated. In an effort to improve the yield of the reaction, wi'st: China (No. 0204069).
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