TETRAHEDRON
LETTERS

Pergamon

e

Saumitra Sengupta* and Subir Kumar Sadhukhan
Department of Chemistry, Jadavpur University, Calcutta 700 032. INDIA.

Received 17 October 1997; accepted 14 November 1997

Abstract : By virtue of the superior reactivity of diazonium groups over the iodides in Pd-catalyzed
rteactions,iodoarenediazonium salts have been investigated and established as a new class of

substrates for differential Heck and cross couphing reactions.
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Palladium catalyzed vinylation (the Heck reaction) and cross coupling reactions” of aryl halides (Br,

tions can be caried out on bromoiodoarenes {
iodoaryltriflates (II). However, despite the synthetic potentials that these reactions had promised, differential
Pd-catalyzed reactions with I and II have been sparsely studied and are limited to a few examples of
differential Heck reactions on I' and differential Suzuki or organozinc cross couplings on 11> While such
lack of activity may partly be attributed to the difficulties in preparing regioisomerically pure
iodobromoarenes and to the high cost of preparing triflates, the immense potentials of differential Pd-
catalyzed reactions in the synthesis of unsymmetrically substituted teraryls and oligioarylenevinylenes having
medicinal and NLO properties can hardly be ignored. In course of our investigations on Pd-catalyzed
reactions of arenediazonium salts, we had the opportunity to address these issues and with a view to broaden
the scope of these reactions, we now introduce the iodoarenediazonium saits (III) as a new class of aromatic

substrates for differential Heck and cross coupling reactions.
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We® and others’ have already demonstrated the superior reactivity of the diazonium group over

bromides in Pd-catalyzed reactions of bromoarenediazonium salts. Our recent results show that a similar
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differential Pd-catalyzed reactions. Additional impetus was provided by the fact that, in contrast to I and I,

regioisomerically pure iodoanilines (precursors to III) are readily available via simple iodination of anilines.
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Scheme 1. 2% Pd(OAc), EtOH, 80°; 2% Pd(OAc), NaHCO3,
TBAC, DMF, 1000,

The iodoarenediazonium salt 1, readily derived from p-iodo-o-toluidine, was chosen as a model
substrate for III. In the event, differential Heck reaction on 1, first at the diazonium end (with CH,=CHX)
followed by reaction at the iodide end (with CH,=CHY) smoothly gave rise to the unsymmetrical p-

phenylene distyryl derivatives 2a (55%) and 2b (61%) in good overall yiclds The diagonal regioisomers 3a
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Scheme 2. (A} 10% Pd(OAc) 2, MeOH, 600; (B) 5% Pd(OAc):
Ba(OH) 2, EtOH, RT.

Differential cross coupling on 1 with arylboronic acids was carried out as shown in Scheme 2. Thus
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TolB(OH), gave rise to the unsymmetrical teraryl 4 in 40% overall yield. However, problems were
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CﬂCOllnICl’OQ lIl mc TCVETSE sequence where steric €
coupling of 1 with 0-TolB(OH),. Nevertheless, this steric problem stands to be remedied by using ArBF3;K
instead of ArB(OH), according to a recent Gene:t—protoc:ol"b and hence should in no way undermine the

potentials of iodoarenediazonium salts in differential cross coupling reactions.
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Scheme 3. (A) 2% Pd(OAc), EtOH, 80°; (B) (B) 5% Pd(OAc), Ba(OH)2, EtOH, RT
(_\ 10% Pd(OAc)», MeOH, 600, r‘\ 2% Pd(OAc)y, NaHCO3, TBAC,

nn,n: 1000

Ar1ViL , LV,

sequence yielded the corresponding regioisomer 6 in 53% yield over the two steps (Scheme 3)
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Scheme 4. (A) 3% Pd(OAc)p, cat. Cul, Ei3N, RT;(B}42% HBF4 (2 equivs.),
2% Pd(OAc)2, MeOH, 600 (ref. 6a).
A limitation of the synthon I arises from the fact that arenediazonium salts do not participate in
Sonogashira-type couplings with terminal acetylenes. However, mixed Sonogashira coupling - Heck reaction
sequences may be carried out on the iodoaryitriazene 7 ,9 using the iodide trigger, to produce the p-vinylated

tolan derivative 8 in 40% vield (Scheme 4)."°



718

In summary, we have shown the synthetic prospects of iodoarenediazonium salts III as a new

substrate for differential Heck and cross couphng reactions. Moreover, III can be attached to a sohid support

via formation of a resin-bound triazene'' thus providing a new platform for solid-phase synthesis towards

building combinatorial libraries of unsymmetrically substituted aromatics. Such options are not available with

iodobromoarenes and mdnarvl triflate:
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