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Abstract: The homocoupling reaction of aryldimethyltelluroniumace'{ate (entries 1 and 7). When other palladium catalysts
iodides in the presence of a catalytic amount of palladium(ll) sp _ere_used, the homOCOUplmg. products were obtamed. In
cies and two equivalents of silver(l) acetate proceeded to afford #Q¥V Yields after six hours (entries 8-10). These results in-
corresponding biaryls. dicated that phosphine ligands inhibited the reaction. Al-
Key words: palladium, coupling, organometallic reagents, telluroIhOngh other group 1_0 metal h.alldes such as Na@t
nium salt, silver(l) acetate PtCl were also examined, the yields2afwere very low.
The reaction was also carried out in the presence of vari-
ous amounts of silver(l) acetate (entries 11-13). The reac-

Palladium-catalyzed coupling reactions are one of thion Proceeded in excellent yield after six hours when
useful methods for forming carbon—carbon bohdis. more than two equivalents of S|Iver_(l) acetate was used,
those reactions, the homocoupling reaction occurs to sylf1ereas the yield of the homocoupling product was dras-
thesize symmetrical compounds, and the utility of variofic@lly decreased in the presence of 1 equivalent of sil-
organometallic reagents has been widely investigated. Ver() acetate. From these results, the present reaction
has been reported that the homocoupling reaction of al}€ds at least two equivalewfssilver(l) acetate. On the

nyl tellurides occurs in the presence of a catalytic amougRnrary, when Cuglor Cu(OAc} were used as addi-

of palladium species; to the best of our knowledge, holVeS: the reaction did not proceed catalytically.

ever, in the case of aryl tellurides or aryltellurium(lV)

compounds, stoichiometric amounts of palladium speci«@Te+MeZI_ cat. [Pd], AgOAC (@

are required.Recently, we found that the reaction of aryl- 50 C 2
telluronium salts with olefins proceeded in the presence la 2a
pallaqlium(ll) ca’;alyst a_md siI\_/er(I) acetate to af_ford arylsneme 1

substituted olefins (Mizoroki—-Heck-type reactiofidn

that reaction, the aryl groups on tellurium atoms wereablel Optimization of the Palladium-Catalyzed Homocoupling
transferred efficiently to the olefins, and the telluroniunfReaction ofla®

salts were relatively stable for a few months in air. Thus, . .

we examined Whetﬁer the telluronium salts could be used™ €2 Pd ('eo‘(?j)\ﬁc Solvent (;;me Ef,}f)lbd
as convenient organometallic reagents for other carbon=

carbon bond-forming reactions, and found that the homat RdCl, MeCN 6 9
coupling reaction proceeded in the presence of a catalyti Fd

! Cl, THF 12 87
amount of palladium catalyst. The results are reporte
herein. 3 RdCl, DMF 12 9

The homopoupling reaction of c.jimethy.l(4-methylphe-4 PdCl,
nyl)telluronium iodide {a) was carried out in acetonitrile
using palladium athe catalyst and siér(l) acetate as the ° FdCl,

Hexane 2 N

Toluene 24 92

NS L R T . - T - DT ~ T U N N N

additive (Scheme I).The reaction ofla proceeded ¢  py, DMSO 7”2

smoothly to give homocoupling prodwza in 99% vyield

after six hours (Table 1, entry 1). In this way, the homo/ Pd(OAC), MeCN 6 9

coupling reaction of a telluronium salt proceeded in the Pd,(dba) CHC, MeCN 6 un

presence of a catalytic amount of palladium catalyst. Al-

though the reaction proceeded in both polar solvents, suéh  [(z-ally)]PdCI]; MeCN 6 8

as THF or DMF, anq less polar sqlvents, §uch as hex%e RACI(PPh), MeCN 6 3

or toluene, a long time was required for its completion

(entries 2-5). In the case of DMSO, the yield was low afd PdCl, MeCN 6 9

ter 72 hours (entry 6). The most effective palladium cata:

lysts were palladium(ll) chloride and palladium(ll)rilz RICl MecN 6 ®
13 RdCl, 1 MeCN 10
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2The reaction was carried out usitey (0.5 mmol) and 10 mol% of
palladium catalyst.
b The yield was determined by GC analysis.
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Thus, the homocoupling reaction of various aryldimethykies5 occurred to afford homocoupling prod@and pal-
telluronium iodides was carried out in the presence ofladium(0) species. In the case of organic tellurides, the
catalytic amount of palladium(ll) chloride and tworeaction did not proceed catalytically, because the organic
equivalents of silver(l) acetaét 50 °C in acetonitrile, and tellurides might coordinate with palladium species to in-
the results are shown in Tablé Rimethylphenyltelluro- hibit the catalytic reaction. The coordination of telluroni-
nium iodide (b) also reacted to giv@b in good yield um salts was weaker than that of organic tellurides. Thus,
(entry 2). The reactions of telluronium salts that possessti# present reactions might proceed catalytically.
electron-donating or electron-withdrawing groups pro-

ceeded smoothly to give the corresponding products ° ArTe"Megl™

high yields (entries 3-5). By contrast, in the case of tell 2 Ag AgOAG !

ronium salts possessing a substituent at the 2-positic P, \1"‘9'

such asif and 1g, the yields of the homocoupling 2 agoac ArTe*Me(ACO)”

products were low (entries 6 and 7). Telluronium sHits 3

and 1i also gave the coupling products in good yield

(entries 8 and 9). From these results, the homocoupli  rd() [Af—Pd”—X]

reactions were found to be affected by not the electror 4

factor but the steric factor. Noteworthy was that the hom:

coupling products were obtained easily by filtratior ¥ [Ar—Pd”—Ar]
through silica gel to remove solids (palladium or silve ",

residue) in the reaction mixture.

5

Scheme 2
Table2 Homocoupling Reaction of Telluronium Salfs

In summary, the palladium-catalyzed homocoupling

Entry Telluronium salt Time Product Yield . . .
) (%) reaction of telluronium sal'gs was achle\(ed. The present
reaction proceeded catalytically when silver acetate was
1 4-MeCgH,Te'Me,l~ (1a) 6 2a 82 used as the additive.
2 PhTe'Me,l- (1b) 6 2b 88
3 4-MeOC¢H,Te'Me,I~ (1c) 6 2c 84 Acknowledgment
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5  4CICH,Te'Me,l- 19 6 2 g1  andTechnology, Japan.
6 2-MeCgH, Te'Me,l~ 1f 24 2f 46
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General Procedure.

Palladium(ll) chloride (0.05 mmol), silver(l) acetate (1.0
mmol), telluronium salt (0.5 mmol) and MeCN (3 mL) were
placed in a dry screw-capped glass-tube. After stirring at
50 °C for 6-72 h, the resulting mixture was diluted with
Et,O and passed through silica gel pad. The eluate was
washed with 1 M HCI aq, NaHG@q, and brine. The
organic layer was dried over anhyd MgSf€itered, and
concentrated under reduced pressure. The product was
obtained in adequate purity. Further purification was

performed with flash column chromatography on silica gel.
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XRD Pattern of the Residue: 2¢ (rel. intensity): 22.430
(746), 23.770 (696), 25.400 (342), 31.760 (159), 38.180
(1402), 39.280 (670), 42.730 (326), 44.380 (408), 46.400
(300), 59.380 (108), 64.500 (368), 77.460 (331).

Ag(0): 38.100 (98), 44.369 (60), 64.177 (43), 77.547 (100).
Agl: 22.337 (98), 23.675 (60), 25.321 (68), 32.775 (42),
39.204 (97), 42.624 (100), 45.584 (14), 46.312 (58), 59.303
(28).
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