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OXIDATIVE CLEAVAGE OF SILICON-CARBON BOND WITH TRIMETHYLAMINE-N-OXIDE. NEW 

ACCESS TO PRIMARY ALCOHOLS AND ALDEHYDES FROM TERMINAL ALKENES AND ALKYNES 
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.sw?unary : Oxidative cZeavage of carbon-&Z&on bond of organosiZanes with trimethyZwnine- 

N-oxide is achieved under mild. conditions. The reaction occurs chemoseZectiveZy irrespective 

of the presence of amino and thio groups to give formaZZy anti-Markovnikov hydration products 

of Z-alkenes and Z-aZkynes via hydrosilylation. 

Functional group transformations by C-Si bond cleavage of organosilicon 

compounds are important in organic synthesis. 2) The smooth oxidative cleavage of a 

C-Si bond by peracid and peroxide has attracted much attention recently. 3, We 

have previously reported that organoalkoxysilanes and organosilatranes undergo 

oxidative cleavage with m-chloroperbenzoic acid to give the corresponding alco- 

hols.4) However, the use of peracid or peroxide is rather limited to the sub- 

strates with functional groups insensitive to such oxidizing reagents. We report 

herein a novel C-Si bond cleavage reaction of organosilanes (3) with trimethyl- 

amine-N-oxide (2) 5) to afford alcohols (2) stereospecifically. (eq. 1) 

Me3NO (1) 
) R-OH (1) 

KF'HF 

A typical experimental procedure is as follows: A mixture of octylsilane (Aa) 

(1 mmol) and trimethylamine oxide (2.5 mmol) was stirred in DMF (5 ml) in the 

presence of KHF2 (3 mmol) at 70 'C for 36 h and hydrolyzed with water. Work-up 

(ether extraction, drying and solvent evaporation) and purification by TLC on 

silica gel gave 1-octanol (La) (108 mg, 0.83 rrmol) in 83% yield. 

Representative results are summarized in Table 1. The general features of the 

reaction are as follows: (1) KHC03 and KF can be used as the additive instead of 

KHF2. (2) Functional groups such as OR, halogen, NR2, and RS are not affected 

under the reaction conditions which are sensitive to peracid and peroxide. (3) The 

stereochemistry is retained with respect to the alkyl group of &. (4) Aldehyde 
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Table 1. Oxidative cleavage of Si-C bond of organosilanes (A) with trimethyl- 

amine N-oxide in DMF 

R-SiMe(OEt)2 R-OH (or R'CHO) 
7 .l 
I L 

Entry R in 1 Conditionsa) Product (2) % Yieldb) 

1 n-C8H17 (&a) 70 'C, 36 h n-C8H170H (;a) 83 

2 &a 140 "C, .5 h za 96') 

3 Me02C(CH2)10 (Lb) 80 'C, 8 h Me02C(CH2)100H (Lb) 76 

4 Lb 130 'C, 15 h Lb 79 

5 Lb 80 'C, 8 hd) Lb 76 

6 Lb 80 Oc, 12 he) Zb 65 

7 Pho(CH2)3 (&;c, 70 'C, 10 h PhO(CH2)30H (2~) 79 

8 C1(CH2)5 (Ld) 70 'C, 4 h Cl(CH2)5OH (Ld) 71 

9 PhMeN(CH2)3 t&e) 80 'C, 5 h PhMeN(CH2)30H (ze) 72 

10 PhS(CH2)3 (Lf)f) 80 'C, 7 h PhS(CH2)30H (Lf) 46 

11 endo-Nornonyl Cig) 80 'C, 8 h endo-Norbornol (2s)" 60 

12 n-C6H13CH=CH (l_h) 130 Oc, 5 h n-C7H15CH0 (2_h) 68 

a) KHF2 was used, unless otherwise noted. b) Yields after isolation by TLC. c) Determined by 
GLC. d) KF (4 equiv.) was used. e) KHCO (1 equiv.) was used. 
(endo/exo = 63/37) was used instead of methyldietl?oxysilane. 

f) Triethoxysilane 
g) Endo/exo = 80/20. 

(2_h) can be obtained from 1-alkenylsilane (&h). 

The new reaction corresponds to the alcohol synthesis by the anti-Markovnikov 

hydration in one pot operation since the starting organosilanes (L) can be readily 

prepared from 1-alkenes and 1-alkynes by the transition metal-catalyzed hydrosilyl- 

ation. (eq. 2) 

HSiMe(OEt)2 Me3N0 

Me02C(CH2)8CH=CH2 -____) Me02C(CH2)100H (2) 

P&IC~(PP~~)~ KHF2/DMF 

l,b Lb, 72% 
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