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Summary

Silatrane has been shown fo have potential as a reducing agent for some
organic compounds, including halides, carbonyl compounds, and azoxy-
benzene.

Frye, Vince, and Finzel noted that 3,7,10-trimethylsilatrane readily
generates hydrogen when ireated with hydrogen chloride or bromide in
chloroform, indicating that this derivative, and thus probably the parent
silatrane (I), are more powerful hydride-ion donors than simple organo-
silicon hydrides [1]. This suggested to us that silatrane might have potential
as a reducing agent, and the preliminary study described below confirms
this.

OCH,CH,_
H—SiZOCH,CH,—N  (I)
1 “ocH,cH;

The results in Table 1 show that silatrane, usually in refluxing xylene,
reduces benzyl bromide, benzoyl chloride, azoxybenzene, and some
carbonyl compounds. (Presumably in this last case addition to the carbonyl
bond occurs, the alcohol being formed by the subsequent hydrolysis.) With
mesityl oxide, for which higher temperatures were used to increase the rate,
the olefinic bond was not reduced. Nitrobenzene also reacts in refluxing
xylene, though rather slowly, to give a mixture of products, including
azobenzene.

* Author to whom correspondence shouid be addressed.



‘ _ benzaldehyde was isolated as its 2,4-dinitrophenylhydrazone in 66% yield, GLC indicated that ca. 10% ot PhCH, | OH

TABLE 1
REDUCTION OF ORGANIC COMPOUNDS BY SILATRANE 19

0D

Substrate 1 Selvent Temp, Time . Product
‘(mmolc) (mmole)  (ml), . ¢o) Gty (vleld %) b
PhCH, Br (1.0) 1.0 Xylene (76) Reflux 44 PhMe (36)
~ PhCOC1(1.0) 2.0 Xylene (250) ~ Reflux 48 PhCHO (87); .
PhCH, OH (37) od
‘MeCOMe (0.25) 0,6 PhH (30) - 140 48 Me2 CHOH 48y e,f )
Me, C=CHCOMe (2.0) 8.0 (EtOCH, CH, ), O (260) Reflux 22 Me,C=CHCH(OH)Me (70)
p-HOC, H, CHO (0.5) 2.0 Xylene (260) Reflux 172 pHOC,H, CH, OH (az)
PhN(t —-0")=NPh (0.5) 2.0 Xylene (260) Reflux 62 ~ PhN=NPh (28);
. PBNHNHPh (7) #

SThe silatrane was made as described by Zelchan and Voronkov [2]. Unless otherwise lndlcated. the reaetlon mixture wes
refluxed under nitrogen. Except in the case of PhCH, B, the mixture was treated with dil, ag, HCI or NH,Cl,and the .

- product(s) extracted into other or (for nzobenzene) benzene. YExcept where indlcated. yields reter to isolated ptoduct
or its derivative, Yields determined by GLC with the aid of authentic samples, dBenzaldehyde was solated.in 37% -
yield, From interaction of (I) (20 mmole) and PhCOCI (10 mmole) {n benzene (30'm) for 48 hat 100° (nmpoule).

was also formed. 2Y{eld of 2,4-dinitrophenylhydrazone, TReaction carried out in sealed ampoule, & Products isolnted
by TLC on silica gel with 3:1 eyclohexane/benzene as solvent, . . . :
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- While long reaction times at rather high temperatures were necessary, and
ylelds were not very good, it should be noted that fairly dilute solutions of
the reagents were used, and that no attempt was made to optimize the
‘conditions. Thus the results suffice to convince us that we should undertake
~a systematlc study of the reducmg properties of silatrane and its derivatives.
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