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Abstract—Palladium catalyzed coupling reactions of potassium aryltrifluoroborates with aryl iodides occur rapidly utilizing micro-
wave irradiation. The coupled products are produced in excellent yields.
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The palladium catalyzed cross-coupling reaction
between organoboron compounds and organic halides
provides a powerful tool for the formation of carbon—
carbon bonds.! Recently, the utility of potassium
organotrifluoroborates as intermediates for the synthesis
of biaryl compounds has become widely recognized.?>
Both their straightforward preparation and chemical
reactivity add to the versatility of potassium organotri-
fluoroborates in organic synthesis. For example, reac-
tions of trifluoroborate reagents are unaffected by
water. They also proceed in a highly regio- and stereo-
selective manner. The reaction products are readily iso-
lated from the inorganic byproducts of the reaction.

The use of microwaves in organic synthesis has also
gained importance.* Microwave systems provide the
opportunity to complete complex reactions in minutes.
In this letter, we report the use of microwaves in
coupling reactions’ involving potassium organotrifluoro-
borates. We have found that palladium catalyzed cou-
pling reactions of potassium aryltriffluoroborates with
aryl iodides furnish the desired products within 10 min
in excellent yields whereas the same reactions require
several hours under thermal conditions (Scheme 1).

To evaluate the new procedure,® potassium phenyltri-
fluoroborate was allowed to react with various substi-
tuted iodobenzenes (Table 1). A catalyst loading of
2 mol % PdCl,(dppf)CH,Cl, with 3.0 equiv of Hunig’s
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Scheme 1.

Table 1. Microwave enhanced cross-coupling reactions of potassium
phenyltrifluoroborate with aryl iodides (Scheme 1)*
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Table 2. Microwave enhanced cross-coupling reactions (Scheme 1)*

ArBF;K, 1 Aryl iodide, 2
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2 All reactions were run in ‘PrOH-H,0 (2:1) at 100 °C for 10 min.
®Isolated yields.

base (i-Pr,NEt) in an isopropanol-water mixture (2:1)
was found to provide the coupled products in good to
excellent yields. In the absence of a palladium catalyst,
no coupling product was observed. The synthesis of
4-chlorobiphenyl is representative of the procedure
utilized (Table 1, entry 1). A dry Pyrex tube fitted with
an air-tight rubber cap was charged with potassium
phenyltrifluoroborate (92.0 mg, 0.50 mmol), I-chloro-
4-iodobenzene (121.0 mg, 0.50 mmol), and PdCl,(dppf)-
CH,Cl, (9.0 mg, 0.01 mmol). Under argon, Hunig’s base
(0.26 mL, 1.50 mmol) and argon-purged isopropanol-
water (2:1, 5.0 mL) were then added. The resulting mix-
ture was placed in a CEM microwave unit and allowed
to react at 100 °C for 10 min. The reaction mixture was
transferred to a separatory funnel and diluted with ethyl
ether and water. The organic phase was separated and
dried over anhydrous sodium sulfate. The ether solution
was filtered and the filtrate concentrated prior to silica
gel chromatography using hexane—ethyl acetate (50:1).
The fractions were concentrated and dried in vacuo to
give 92.0 mg of pure 4-chlorobiphenyl (98%) as a white
solid. The reaction was insensitive to the nature of the
substituents on the aromatic ring. Reagents containing
electron withdrawing groups (Table 1, entries 1-4), elec-
tron donating groups (Table 1, entries 5 and 6) and ste-
rically bulky subtituents (Table 1, entry 7) all provided
coupling products in excellent yields. Having success-
fully demonstrated the use of microwaves to enhance
the Suzuki coupling of potassium phenyltrifluoroborate

with various aryl halides, we then investigated the use of
other substituted potassium aryltrifluoroborates in the
coupling reaction (Table 2). Essentially all reagents
provided the cross-coupling products in excellent yields.”

In conclusion, the microwave enhanced cross-coupling
reaction of potassium aryltrifluoroborates with substi-
tuted iodobenzenes provides an excellent route to highly
functionalized biaryl reagents.
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