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Summary: A new and eneral Pd(O)-catalyzed cross coupling reaction of aryl boronic acids with aryl 
triflates to give biaryls (SC % eme 1) is reported. 

The rapid evolution of preparative methods and applications based on the transition metal-catalyzed 

cross coupling has been particularly evident in the synthesis of unsymmetrical biaryls and heterobiaryls using 

aryl halide (Br, I) and aryl MgX,l ZnX,2 B(OR)2 R = H, alkylP SnR3,4 and, most recently, SiR3,5 

coupling partners. As part of the recent emergence of triflates as versatile synthetic intermediates,6 their 

general cross coupling reactions with aryl ZnX7 and aryl SnR3* intermediates have been describedP In the 

continuation of efforts aimed to develop synthetically flexible directed ortho metalationlo - cross coupling 

sequences,3g3h we have investigated the aryl boronic acid - aryl triflate variation. Herein we disclose 

preliminary resultsll which suggest broad utility of this reaction (Scheme 1) and demonstrate potentially 

valuable selectivity of aryl halide versus aryl triflate couplings (Scheme 2). 

@IIT+ (Ho)2’B +s 
Scheme 1 

Cross coupling reactions between atyl boronic acids and triflates12 were conducted in the presence 

of Pd(PPh3)4 (0.05 equiv) in a mixture of dimethoxyethane (DME) and 2M aq Na2CO3 at reflux for 8-I2 h. 
.,. ,. 

Selected results, summarized in the Table, indicate that phenyl (entry A), naphthyl (entry B), and 

phenanthry13h (entries C-E) undergo, with one exception, efficient cross coupling to produce biaryls. In the 

t This paper is dedicated to the memory of John K. Stille. 
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exception (entry E), steric hindrance to coupling appears to be responsible for the low yield. The high yield 

of a quinoline triflate coupling (entry F) bodes well for development of a general method for heterobiaryl 

construction. Aryl boronic acids with ortho amide (entries D,13 F, G) and N-t-BOC (entry B) directed 

metalation groups smoothly participate in the reaction; in view of the ready availability of diverse aryl 

boronic acids derived by the directed o&o metalation process, 3h10 this method should find application for 

the synthesis of a variety of carbon- and heteroatom-ftmctionalized biaryls. Extension to vinyl triflates also 

appears to be feasible (entry G). 

OTf + (H0)2B 

1 
a: o-Br; b: o-l 
c: per; d; p-l 

2 
reflux 

a: o-OTf; b: o-OH; c: o-Ph 
d: pOTf; e: pOH; f: p-Ph 

ArOTf Biphenyle (Yield%) 

la 
lb 
lc 
Id 

- 
3a (33) 3b (21) 3c (20) 
3a (14) 3b (40) 3c (34) 
3d ( 0 ) 3e (22) 3f (37) 
3d ( 0 ) 36 (28) 3f (59) 

?dentity of compornds 3b, 3c, 3e and 31 was amfirmed by comparison of mp with those 

of authentic materials reported in the literature (Luttringhaus, A; Saaf, G.V. Ann. 1939. 

5& 241; Bachmann. W.E.; Clarke, H.T. J. Am. Chem. Sod. 1927,49, 2089; Raiford,L. 

C.; Colbert, J.C. ibid 192&Q, 1464; France, H.; Heilbron, I.M.; Hey, D.H. J. Cbem. Sot. 

1938, 1364.). 

Scheme 2 

In order to compare relative reactivitie8 of aryl halides and aryl triflates, ortho- and pam-bromo and 

-iodo phenyl triflates la-d and phenyl boronic acid 2 (1:l.l ratio) were subjected to the standard cross 

coupling conditions to give mirtures of isomeric biphenyl triflate 3a, 3d, phenols 3b, 3e, and terphenyls 3c, 3f 

respectively (Scheme 2). The absence of bromo and iodo biphenyls indicates, in agreement with previous 

work,8 the order of reactivity 1,Br > OTf. The usual I > Br reactivity order8 is manifested in faster 

accumulation of 3a from lb than from la which is reflected in higher yields of secondary products 

(hydrolysis to 3b or cross coupling to 3c) in the case of lb compared to la. Similar results were obtained in 

the p-X series, lc and Id, except for the absence of triflate 3d, an indication of greater steric inhibition to 

hydrolysis (3e) and cross coupling (30 in the o-series compared to thep-series. 





1668 

In summary, the aryl boronic acid - aryl triflate cross coupling reaction constitutes a further 

permutation in the accumulating repertoire of synthetically valuable transition metal catalyzed C-C bond 

forming processes.13 The link to the directed ortho metalation strategylO and the ready availability of 

triflates12 offer particular advantages over other regimens. Generalization and application is in 
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