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ABSTRACT

The benzylation of aryl triflates can be achieved by cross-coupling between aryl triflates and the new hypervalent tin reagent (n-Bu4N)+(Bn3-
SnF2)-.

Diarylmethanes are frequently used as subunits in the design
of supramolecular structures such as macrocycles, catenanes,
and rotaxanes.1 Besides this, some diarylmethane derivatives
have been shown to possess interesting biological and
medicinal properties.2,3

The best procedures for the synthesis of the title com-
pounds are the transition metal-catalyzed cross-coupling
between either aryl nucleophiles and benzylic halides3 or aryl
halides and benzylic nucleophiles.4 However, the required
nucleophiles are organomagnesium or organozinc halides,
which are incompatible with a variety of functional groups.
Therefore, the reactions must be carried out using such mild
reaction conditions that global yields obtained are quite low.4

The palladium-catalyzed cross-coupling of organotin re-
agents (Stille reaction) is a widely used method for carbon-
carbon bond formation.5 However, the Stille reaction fails
in the case of cross-coupling between aryl triflates and
substituted benzyltributyltin (highest reported yield: 21%).3,5

Very recently, the Suzuki-Miyaura palladium-catalyzed
cross-coupling reaction has been extended to achieve diaryl-
methanes.6 However, this methodology is also limited by
the availability of boronic acid derivatives.7

Since our preliminary work on the phenylation of alkenyl
triflates with tetrabutylammonium difluorotriphenylstannate,8

a hypervalent tin reagent,9 other hypervalent tin10-12 and
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silicon13 reagents have been employed with success in several
coupling reactions. In this paper we report that tetrabuty-
lammonium difluorotribenzylstannate [(n-Bu4N)+(Bn3SnF2)-]
1 can be used as an effective transmetalation reagent14 in
Pd(PPh3)4-catalyzed cross-coupling reactions with aryl tri-
flates2 (Scheme 1).

The hypervalent tin reagent1 was easily prepared from
benzyl chloride according to Scheme 1.9 The coupling
reaction between1 and aryl triflates2, prepared from the
corresponding phenols,5c,15 takes place easily in DMF as
solvent at 150°C. The optimized reaction times for each
triflate are given in Table 1, as well as the yields in isolated
arylphenylmethanes.16 It should be noted that reaction times
in this procedure are very short (1 min-2 h). On the other
hand, no coupling reaction was observed by us when trying
to obtain3 following the method reported in the literature
based on the use of activated monoorganotins and aryl
triflates.10

As byproducts, small amounts (<10%) of homocoupled
compounds (Ar-Ar and 1,2-diphenylethane) were detected

by GLC. In entries 2 and 4, a small amount (ca. 10%) of
products proceeding from the arylation of the aryl triflates
was also detected. These compounds are formed in the
reactions by a transmetalation process involving triphenyl-
phosphine.5b

In summary, hypervalent reagent1 is a highly effective
transmetalation reagent for the Pd(0)-catalyzed cross-
coupling benzylation of aryl triflates. Furthermore, the
hypervalent reagents used do not have the toxicity and
purification drawbacks encountered when using tetraorgan-
otins.17 The scope and limitations of this methodology will
be reported in due course.
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Scheme 1. Preparation of Unsymmetrical Diarylmethanes (3)

Table 1. Reaction of Aryl Triflates with (n-Bu4N)+(Bn3SnF2)-
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