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Activation of N-Heterocycles by Silylium Catalysis for
C-C Bond Formation

Nu Ph
X precatalyst (1 mol%) A Tf
| het + g | het Q |
= MeCN, 25 °C, 12 h . HX = \ N
N then [0], 3 h N / >NH
26 examples o ]
27-98% yield Tt
: OTMS \
: OTMS : Ph
: Nu OTBS OTBS \%\ 11:54 Q- . precatalyst
\ Si :)\ )\ Oi-Pr '
E OMe Oi-Pr E Tf= _é_SOZCFa

Selected examples:

Proposed catalytic cycle: H—X .
Sis,
O
E{ g O MGO&
Si—X
89% yield 59% y|eld 79% yield
oxidation with DDQ  oxidation with DDQ oxidation with KMnQOy4
i-PrQO
BPin

\
+/Si |
- / -
61% yield 56% yield X ’T‘ T X
oxidation with KMnQ4 oxidation with DIAD | I Si
O (0] (0] [Tj
. Sis
eO MeO MeO' L Si _ o)
® ® o o
N N N
80% yield 80% yield 88% yield

oxidation with PIFA oxidation with PIFA  oxidation with PIFA

Comment: N-Heteroaromatics are motifs widely
present in many natural products, agrochemicals,
and pharmacophores. However, direct functional-

Significance: Obradors and List report a nucleo-
philic addition to nitrogen-based heterocycles
through silylium activation for C-C bond forma-

tion. The silylated catalyst, formed in situ by depro-
tosilylation of a Brensted acid with a silylated nucle-
ophile, coordinates to the heterocyclic substrates,
activating them toward nucleophilic attack to pro-
duce the corresponding dihydropyridine deriva-
tives. In situ oxidation with an oxidant gives the
functionalized azines in moderate to excellent yield
for a variety of functionalized and, notably, unfunc-
tionalized substrates.
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ization of these molecules typically requires transi-
tion-metal catalysis, preactivation of the sub-
strates, strong bases, and harsh reaction
conditions. The present method involving the use
of a highly reactive silylated catalyst permits the
use of N-heteroaromatics for selective C-4 func-
tionalization under mild reaction conditions.
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