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C-H Borylation of Cyclopropanes and
Cyclobutanes with Silica-SMAP-Iridium

S
‘I’MS Sli
? ?
o oo
/ ‘|> \ <|> \
SiO,
silica-SMAP

[Ir(OMe)(cod)]z (2 mol% Ir)

DG ilica-SMAP (2 mol% P DG Bpin
+ pinB-Bpin silica-S (2 mol% P) _ PEQ 5P M

(2 equiv) (1 equiv)
Selected examples:
MOMO

150% (25 °C, 15 h) 168% (25 °C, 15 h)
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137% (30 °C 15 h) 86% (40 °C, 15 h)

108% (25 °C, 15 h)

91% (50 °C, 15 h)

THF, 15-24 h

up to 168% yield based on pinB-Bpin
15 examples

Bp|n Q\
Bpin /prm

164% (25 °C, 15 h) X = NMe, 148% (25 °C, 15 h)
X = NMe, 82% 01 mol% Ir,
80 °C, 15 h)
X =0, 98% (40 °C, 15 h)
X =S, 156% (70 °C, 15 h)

i-Pr

107% (25 °C, 24 h) 77% (80 °C, 24 h)

DG [I(OMe)(cod)]> (2 mol% Ir) DG Bpin

ilica-SMAP (2 mol% P
E + pinB-Bpin silica-S (2 mol% P) H @

(2 equiv) 4 equw)

THF, 15 h
up to 109% yield based on pinB-Bpin

Bpin ;
% P /Hijln Bpin

105% (25 °C)

109% (40 °C)

99% (50 °C)

96% (0.1 mol% Ir, 80 °C)

Significance: The heteroatom-directed C-H bor-
ylation of cyclopropanes and cyclobutanes with
bis(pinacolato)diboron was carried out in the pres-
ence of [I(OMe)(cod)], and silica-SMAP to give
the corresponding borylated products in up to
168% yield based on bis(pinacolato)diboron (egs.
1 and 2).
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Comment: In the reaction of 2-cyclopropylpyri-

dine with bis(pinacolato)diboron, the catalytic ac-

tivity of the silica-SMAP—iridium system was su-
perior to that of the other ligand—iridium systems
(for example, 0% vyield for Ph-SMAP-Ir, MesP-Ir,
t-BugP-Ir, PhsP-Ir, XPhos-Ir, dtbpy-Ir, and
2,9-MeoPhen-Ir).
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