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In recent years, substantial progress has been made in the development of
new transformations via the transition-metal-catalyzed functionalization of unreactive C-H bonds,
which can provide more efficient and straightforward alternatives to conventional cross-coupling
methods. Herein, the author found a novel catalytic method for synthesizing xanthins via C-H
functionalization. The process involves copper-catalyzed intramolecular C-H amination of
benzamidines that possess a uracil moiety and produces variously substituted xanthines generally in
good todhigh yields. This work introduces a new, facile approach to polysubstituted xanthine
compounds.
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K2CO3 DMF la
PACI2(PhCN)2 2a  54%
(Entries 2 and 3) , 1 2
(Entries 4-11) CuBr2 2a
K2COs3 2a
(Entry 12) entry 11
Table 1.
O Pd catalyst (20 mol%) o] /
copper salt (1.5 equiv.) ~ N
K,CO3 (1.5 equiv.) N | />_©
DMF (0.05 M) O)\N N
100—120 °C |
1 h-o.n.
2a
Entry Pd Catalyst Copper Salt Yield (%)
1 PdCIx(PhCN), Cu(OAc), 54
2 PdCI>(PhCN), none trace
3 none Cu(OAc), 65
4 none CuO 0
5 none CuCl
6 none Cul 0
7 none CuTC? 37
8 none Cu(acac), 14
9 none CuF, trace
10 none CuCl, 1"
1" none CuBry 70
120 none CuBr, 2
a) CuTC = copper(l) thiophene-2-carboxylate.
b) In the absence K,CO3
CuBr: 20 mol %
PhI(OAC)2 51%
(Scheme 2)
Scheme 2.
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