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Introduction

1,1,3,3-Tetramethyldisiloxane (TMDS) is a hydrosilox-
ane derivative and has been used in organic synthesis as a
mild reducing agent and intermediate for the preparation
of organopolysiloxanes. It is a rather cheap, little hazard-
ous, safe, volatile liquid boiling at 71 °C and is stable to-
wards air and moisture.! It has been used as a reducing
agent for the direct synthesis of alkyl halides from
aldehydes? and for the synthesis of alkyl halides from ep-
oxides.? It was also found to be a mild donor of hydride
for selective semihydrogenation of acetylenes to olefins,*
it is used for the reduction of aryl chlorides to the corre-
sponding arenes,’ the reduction of unsymmetrical second-
ary phosphine oxides to secondary phosphine,® the

containing two o,B-unsaturated carbonyl moieties has
been achieved by the use of a combination of TMDS and
chiral copper—bisphosphine complexes.” Reduction and
reductive N-alkylation of secondary amides to secondary
amines with a ruthenium complex/TMDS system are
readily accomplished.”

1,1,3,3-Tetramethyldisiloxane is a by-product of the sili-
con industry and the lowest-molecular-weight commer-
cially available hydrosiloxane derivative now. It can be
readily prepared by reduction of 1,1,3,3-tetramethyl-1,3-
dichloro-1,3-disiloxane with a metal hydride such as lith-
ium aluminum hydride, sodium aluminum hydride, lithi-
um borohydride, lithium hydride or sodium hydride in
tetrahydrofuran.

reductive cleavage of inert C-O bonds,” and the prepara- ¢ | | _ci metal hydride |1

) . N : i 8 —————> _SH_SiH
tion of aldenamines from carboxamides.® The enantio- TS THF 0
selective reductive Michael cyclization of substrates

Scheme 1

Abstracts

(A) Reduction of Nitro Compounds to Amines:

Pehlivan et al. reported that TMDS can be applied as a mild reducing

reagent for direct reductive aromatic nitro compounds to the corre- .

sponding amines in the presence of catalytic amounts of Fe(acac); in 7 N\ NO, Fe(acac)s (10 mol%) 7 N\ NH,

THEF at 60 °C. This system has shown a good selectivity toward aryl R/_ TMDS, THF, 60 °C R/—

chloride, aryl bromide, ester, carboxylic acid, and cyano groups. The
alkylnitro compounds can not be reduced under the same condi-
tions.!!

(B) Reduction of Nitriles to Amines:

A mild, safe, and efficient reduction procedure for the direct conver-
sion of aromatic and aliphatic nitriles into the corresponding amines
using a TMDS/titanium(IV) isopropoxide reducing system in tolu-
ene has been developed.'?> The primary amines as hydrochloride
salts were obtained in almost quantitative yield.

SYNLETT 2011, No. 14, pp 2102-2103

Advanced online publication: 21.07.2011

DOI: 10.1055/5-0030-1260971; Art ID: V37111ST
© Georg Thieme Verlag Stuttgart - New York
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(C) Reduction of Amides to Aldehydes:

The above reducing system has also been applied for the reduction
of aromatic, as well as aliphatic, tertiary amides to the corresponding
aldehydes.'3 The reaction was carried out using 100 mol% of TMDS
and 100 mol% of Ti(Oi-Pr), in methylcyclohexane at room temper-
ature.

O
)J\ / Ti(Oi-Pr)4, TMDS
R N\ methylcyclohexane, r.t. R H

(D) Reduction of Acetals to Ethers: th
Shi et al. found that TMDS can serve as the hydride source for the O/HN Pt/C, TMDS, CSA HO L,
reduction of acetals to ethers using Pd/C as the catalyst in the pres- >_0’\R2 solvent-free, 60 °C 1/_O R
ence of camphorsulfonic acid (CSA) as a promoter.'* R! 1o R
n=1,

(E) Reduction of Phosphine Oxides to Phosphines:
Berthod et al. showed that TMDS is an efficient hydride source for
the reduction of tertiary and secondary phosphine oxides to afford
the corresponding phosphine 11151 high yields in the presence of cata- . (l) Ti(O-Pr), TMDS R ,

- (Oi- i ~ SP—R
lytic amounts of Ti(Oi-Pr),."> Electron paramagnetic resonance 2 "P<gz methyioyclohexane, 100 °C R

(ESR) spectra of the reaction mixture gave evidence that this reac-
tion occurred via a single-electron-transfer (SET) mechanism rather
than a titanium hydride-like complex.!®

(F) Reduction of Tertiary Carboxamides to Tertiary Amines:

A convenient and practical method for the catalytic reduction of car-
boxamides to amines by combination of platinum and TMDS in
THF has been developed.!” This system was highly chemoselective,
tolerating several functional groups such as NO,, CN, esters, and ha-
lides. This reaction has also been conducted in the presence of
[Fe(CO)s] or [Fe;(CO);,] under irradiation with a high-pressure
mercury lamp. '8

1 2R3
R NRR®  PiCI6H,0, TMDS

o THF, 50°C

1 2R3
RU__NR?R

(G) Reduction of Silylated Hydroperoxides to the corresponding
Silylated Alcohols:

In addition to the above cases, the combination of Ti(Oi-Pr), and
TMDS can be applied as useful terminal reductant for the reduction
of protected hydroperoxides to the corresponding silylated alcohols
by employing catalytic amounts of phosphine.'

OOSiR3  Tj(0:-Pr),, TMDS, PhsP i PSR

R1

R g3 toluene, 100 °C R?Z RS
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