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 Preparation of Polyfunctional Naphthyridines by Cobalt-Catalyzed Cross-Couplings of Halogenated Naphthyridines with Magnesium and Zinc Organometallics Robert Greiner,† Dorothée S. Ziegler,† Denise Cibu,† Andreas C. Jakowetz,† Florian Auras,‡ Thomas Bein,† and Paul Knochel*,† †
 
 Department of Chemistry, Ludwig-Maximilians-Universität, Butenandtstrasse 5-13, 81377 Munich, Germany Cavendish Laboratory, University of Cambridge, Cambridge CB3 0HE, United Kingdom
 
 ‡
 
 S Supporting Information *
 
 ABSTRACT: CoCl2 (5%) catalyzes cross-couplings of various halogenated naphthyridines with alkyl- and arylmagnesium halides. Also, arylzinc halides undergo smooth cross-couplings with various naphthyridines in the presence of CoCl2·2LiCl (5%) and sodium formate (50%), leading to polyfunctional arylated naphthyridines. Two of these arylated naphthyridines are highly ﬂuorescent, with quantum eﬃciencies reaching 95% and long excited-state lifetimes of up to 12 ns.
 
 N
 
 naphthyridine 1c with cyclopropylmagnesium bromide (2e) gave 1,6-naphthyridine 3f in 52% yield (entry 6). Furthermore, we have found that 3,6-dichloronaphthyridine 1a was easily bisarylated in the presence of 5% CoCl2 using arylmagnesium reagents7 such as 4a−d (Scheme 1). Thus, the reaction of 1a with 4-trimethylsilylphenylmagnesium bromide (4a) (3.0 equiv) at −40 °C provided bisarylated 2,7naphthyridine 5a in 62% yield within 4 h. Similarly, 4-N,Ndimethylaminophenylmagnesium bromide (4b) and 4-anisylmagnesium bromide (4c) underwent Co-catalyzed crosscouplings (−40 °C, 4−12 h) with 1a, leading to 3,6-substituted naphthyridines 5b and 5c, respectively, in 60−73% yield. Sterically hindered mesitylmagnesium bromide (4d), however, reacted with 1a at 25 °C within 4 h, furnishing 2,7-naphthyridine 5d in 93% yield. We noticed that C(sp2)−C(sp2) cross-couplings of naphthyridines 1b and 1c with PhMgCl using 5% CoCl2 led to low yields (
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