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Abstract: The palladium-catalyzed coupling of organostannanes with iodanes(Koser’s
and Zefirov's reagents) in the presence of palladium catalyst was accomplished at room
temperature under aqueous conditions to afford phenyl- or 4-iodophenyl-substituted
products depending on the iodanes used.
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The palladium-mediated cross-coupling of organostannanes with aryl halides, known as
the Stille reaction, has developed into an extremely powerful tool for the construction of carbon-
carbon bonds.? Though recent improvements have been made® in the choice of ligands and
co-catalysts by copper salts, there is still a feature that limits the usefulness of the Stille cross-
coupling. The relatively drastic conditions must be sometimes used to induce coupling and
temperature as high as 100 °C is not unusual. Recently, Beletskaya* and Collum® independently
reported the PdCl,-catalyzed cross-coupling of aryl iodides with organotin trihalides and potassium
hydroxide via hydroxocomplex at 90-100 °C in aqueous medium.® We have investigated the
Pd-catalyzed coupling of organostannanes with iodanes’ to carry out the coupling at room
temperature in aqueous medium, which is shown below (Eq. 1).®
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The cross-coupling of organostannanes with iodanes is summarized in Table 1.° The
2-thienyltributylstannane (1a) was coupled with the iodane PhI(OH)OTs (2)(Koser’s reagent) 10
in the presence of PdC1,(0.5 mol %) in CH,CN/H,0 (4 : 1) for 15 min to afford 2-phenylthiophene
(4a)"! in 91% yield (entry 1 in Tablel)."”? Of the catalysts tested, the best choice was PdCL(0.5
mol %). As solvent, CHCN/H,0 (4 : 1) was preferred even if DME/H,0(4 : 1) was also
effective. When the reaction was conducted in dry DMF, the same coupled product was afforded
in comparable yield(88%). We coupled 2-furyltributylstannane (1b) and phenyltributylstannane
(1¢) with Koser’s reagent 2 to afford 2-phenylfuran (4b)" and bipheny! (4¢) in 90 and 84% yield,
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Table 1. Palladium-Catalyzed Cross-Coupling of Iodanes with Organostannanes

Entry  Organostannanes Iodanes Time(min) Product \I(sigllgthg)
1 Q_S“B“s PhI(OH)OTs 15 @—Ph 91
1a 2 4a
1b 4b
3 PhSnBu; 2 25 Ph—Ph 84
1c 4c
4 Ph—==—SnBu, 2 20 Ph—=—Pn 76
1d 4d
5 1b 1Oy O Ot 20 B . s
Ph  Ph 0
3 Sa 1
I
SnB
6 3 25 \/O/ * 60
1e
I
Sb
a:1n

* The coupled product Sa was afforded in dry DMF in 61% yield.



respectively (entries 2 and 3). This method was also applied to alkynyltributylstannane (1d) to
provide diphenylacetylene (4d) (entry 4). Alternatively, we have investigated the reaction of the
other iodane p—oxobis[(trifluoromethanesulfonato)(phenyl)iodine] (3) known as Zefirov's
reagent'* with organostannanes. The coupling of 2-furylbutylstannane (1b) with Zefirov’s reagent
3 with PdC1,(0.5 mol%) as catalyst afforded 4-iodophenyl-substituted product 5a in 58% yield(entry
5 in Table 1)."* Alternatively, the vinylstannane le was treated with Zefirov’s reagent 3 to afford
4-iodostylene Sb'® and 1,4-diiodobenzene(6) (1 : 1) in 60% yield (entry 6). However, for the
phenyltributylstannane (1¢), 4-iodobiphenyl (5¢)"’ (45%) and biphenyl (4¢) (27%) were obtained
in the ratio of 5 : 3, which were separable by column chromatography (entry 7). It is notable that
2-thienyltributylstannane (1a) and alkynyltributylstannane (1d) with 3 afforded ~1 : 1 mixtures
of phenyl- or 4-iodophenyl-substituted thiophene 4a and 5d‘® and phenylacetylene 4d and Se'
(entries 8 and 9).2°%

The typical procedure is as follows. To a stirred solution of Zefirov’s reagent 3(1.2 g,
1.66 mmol) in CH,CN/H,0(4: 1) (10 mL) was added PdC1,(1.5 mg, 0.5 mol %) followed by
2-(tributylstannyl)furan (1b)(650 mg, 1.82 mmol). The reaction mixture was stirred at room
temperature for 20 min and quenched with saturated NH,C1 solution and then extracted with
ether(2 x 20 mL). The organic layer was dried over anhydrous MgSO, and evaporated. Thecrude
product was separated by SiO, column chromatography(hexane, R; = 0.47) to give 5a (0.26 g,
58%).

For the formation of the p-iodophenyl compounds with Zefirov’s reagent 3, it can be
speculated that the intermediate of p-iodopalladium complexes generated by the oxidative addition
of Pd(0) species to the para-position of 3 would couple with organostannanes.”
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