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Molybdenum-Catalyzed Carbon-Hydrogen Bond Functionalization
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The molybdenum-catalyzed deoxygenative cyclizations of carbonyl compounds
through C(sp3)-H and C(sp2)-H bond cleavage have been developed, where the carbonyl carbon functions
as a carbene equivalent. The molybdenum-catalﬁzed hydrosilylation of allenes for synthesis of
linear allylsilanes has also been developed. The origin of the unprecedented linear selectivity was
revealed by DFT studies. Both the reactions showed reactivity and selectivity unique to molybdenum.
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Scheme 1.
a: Deoxygenative insertion of carbonyl carbon into C(sp3)-H Bond
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b: Deoxygenative insertion of carbonyl carbon into C(sp?)-H Bond
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Table 1. Molybdenum-Catalyzed Hydrosilylation of Allenes?

entry  substrate R3SiH product Yield® / % (E | Z)°

1 "Bu Ph,SiH,  "Bu 80
2 gy PhMe,SiH n5u>:¥siR3 63

3 <:>:-: Ph,SiH, <D= 65
“—SiHPh,
4 D: T PhySiH, ;>:Lsmph2

71 (451 55)

PH Ph
5 /—\éz PhoSiH, <%“~smphz 65 (21/79)
6 Ph,SiH, —S>_\—SiHPh2 65(7/93)

AN AN
"CsHyy — .

7 —— Ph,SiH,  "CsHu SiHPh, 70 (15/85)

"CsH1q "CsHq
8 Ph,SiH, 83 (13/87)¢
9 PhsSiH 53 (8/92)
10 Et3SiH &SiRg 52 (10/90)
1 BnMe,SiH 72 (15/85)
12 PhMe,SiH 78(9/91)
13 /_/:': PhoSiH, o SiHPh, 21 (<1/>99) + 45°

! R

14 Ph Ph,SiH, " SiHPh, | 53 (8/92) + 319
15 /T PAMeSH phe,si’ “—siMe,ph  78(20/80)

PhMe,Si

Q/B/ o-B

16 Xé) PhMe,SiH Xﬁ
“Reaction conditions: allene (0.2 mmol), R;SiH (1.2 equiv),
and Mo(CO)s (5 mol %) in toluene (0.2 mL) at 110 °C for 12
h. ‘Isolated yields. ‘Determined by 'H NMR and GLC.
“Branched allylsilane was obtained in 3% yield. ‘Linear
allylsilane (21%) was obtained as a mixture with branched
allylsilane (45%). "Mo(CO)3(MeCN); was used instead of
Mo(CO); at 60 °C. *Linear allylsilane (53%) was obtained as

a mixture with branched allylsilane (3%) and alkenylsilane
(5%).
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Figure 1. Molybdenum-Catalyzed Hydrosilylation of Cyclohexylallene
and Me;SiH Calculated at B3LYP-D3/SDD:6-31G(d) Level.
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