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Iwao Ojima* and Tetsuo Kogure
Sagami Chemical Research Center, 4-4-1 Nishi-Onuma, Sagamihara,
Kanagawa-Ken 229, JAPAN
and Yoichiro Nagai
Department of Chemistry, Gunma University, Kiryu, Gunma 376, JAPAN

(Received in Japan 5 May 1973; received in UK for publication 25 May 1973)

The reduction of Schiff bases to form secondary amines has been accomplished
by catalytic hydrogenatlonl and by various reagents such as magnesium 1n
43, and NaBH44. More recently, [Fe3(C0)12] was reported to
effective for the reactlons. We found that the reduction of various carbonyl

methanolz, LiAlH

compounds was successfully accomplished via hydrosilylation catalysed by rhodium
(I) catalyst muhrrmldcondltlonSG. Now, we wish to report a novel and powerful
method for the reduction of Schiff bases under neutral and mrld conditions as an

application of transition metal or metal complex catalysed hydrosilylation.

RIR2c=NR3 . =si-H -3t RIR2CH-N(RI)Si=
RCOCI lMeOH
RIRZCHN(R3)COR + CISi=  RIRZCHNHR3 + MeOSi=

According to our method, silyl-protected amines can be obtained in the
first step, which are known to be a versatile reagent in organic syntheses7.
Corresponding amines are readily obtained by methanolysis of the silyl-amines
at room temperature. For the purpose of obtaining amines, 1t 1s not necessary

to 1solate the silylamines. Results are summarized in Table 1.

2475



2476 No. 27

8

As for the hydrosilylation of Schiff bases, only one example was reported ,

which was performed by the use of triethylsilane and benzylideneaniline with
ZnCl2 as a catalyst under rather drastic conditions. It was found that the reac-
tion proceeded under much milder conditions 1in exceedingly high yield when
certain transition metal complexes or transition metal salts such as (Ph3P)3RhCl
or PdCl2 are employed as a catalyst. The reaction seems to be affected also by
the hydrosilane used. Thus, dihydrosilanes were found to react more smoothly
than monohydrosilanes and trihydrosilanes. When dihydrosilanes such as Etzsle,
PhMeSlH2 and Ph251H2 were used, the activity sequence of the catalysts9 was found
to fall in the order (Ph3p)3Rhc1>> (Ph,P) ,Rh (coyci ) Py,RhCL (dm£)BH, ) [(1,5-hexa-

dlene)RhCl]2 > [(l,5—cyclooctad1ene)RhCl]2 > PdCl2 > (Ph3P)2PdCl Chloroplatinic

Pe
acid cannot be practically used because of the occurrence of many side reactions,
and ZnCl2 did not display any catalytic activity under the conditions employedg.
It was found that PdCl2 was the most effective when monohydrosilanes such as

Et351H and PhMe251H were used. In a practical sense, it can be said that dihydro-
51lane-(Ph3P)3RhCl combination 1s the most effective for the reaction.

The reduction of benzilidenemethylamine using diethylsilane 1s typically
descraibed: To a mixture of benzylidenemethylamine (2.38 g, 20 mmol) and diethyl-
silane (1.94 g, 22 mmol) in 1C ml of benzene was added 90 mg of (Ph3P)3RhCl (0.5
mol%) and the mixture was stirred at room temperature for 1 hr. Then, 10 ml of
methanol was added to the reaction mixture and stirred for 10 min. Benzylmethyl-
amine (2.28 g, 95%) was obtained by distillaticon under reduced pressure The

diethylsilyl derivative, PhCHzN(Me)SlﬂEt (bp 65°/0.25 mm), was obtained by

2
distillation of the reaction mixture under reduced pressure before methancl was
addedll.

The silylamine could be converted to an amide by treatment with acyl chlor-
i1des, e.g., benzylmethyltriethylsilylamine was converted to the benzoyl derivative
of benzylmethylamine, PhCON(Me)CHZPh10 cr the acetyl derivative, MeCON(Me)CHzPhlo
in almost quantitative yield by the reactior with equimolar benzoyl chloride or

acetyl chloride in n-hexane at room temperature
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In conclusion, this new method may be equal or superior to L1A1H43 or NaBH44
in effecting the reduction of Schiff bases, which 1s performed in non-aqueous,
neutral and mild conditions. Moreover, 1t should be noted that intermediate
hydrosilylated products can be used directly for many reactions as silyl-protected

amines.

Table 1. Reduction of Schiff Bases via Hydrosilylation

Schiff Base Hydrosilane Cat. Conditions Product Yield

(Mol%) after methanolysas (%)

PhCH=NMe Et,SiH, a 30°, 0.5 hr PhCH,NHMe 95

Ph,S1iH, 0.5 0°, 3 hr 92

Et S1H 58 100°, 20 hr 65

EtS1H 0.5° 55°, 24 hr 90

PhCH=NBu" Et,S1H, 0.5% 55°, 1.5 hr PhCHZNHBun 96

PhMeS1H, 0.5% 55°, 0.5 hr 93

PhCH=NPh Et,SiH, 0.2% 50°, 2 hr PhCH,NHPh 96

Et ,S1H 0.5 100°, 15 hr 91

PhMeC=NPh Et,S1H, 0.52 55°, 72 hr PhMeCENHPh 85
3 (ph.P),RhCl P paci
3773 2

Table 2. New Silylamines Obtained by Hydrosilylation of Schiff Bases

Chemical Shift 1

Silylamine bp (°C/mmHg) of S1-H (T) Y S1-H (ecm ™)
PhCHzN(Me)SJ.HEt2 65/0.25 5.60 (quintet) 2100
PhCHZN(Me)SlHth 145/0.03 4.59 (s) 2110
PhCIZN(Me)S:LEt3 88/0.20 -——- -
phcnzN(Bu”)slnntz 78/2.5 5.76 (quintet) 2100
PhCH N (Bu") S1HMePh 141/0.5 4.96 (quartet) 2110
P‘PHZN(Pl)ClHEtZ 126/0 2 4.60 (quintet) 2105
PhMeCI'v (Ph)SilLLt 107/0.15 5.57 (quintet) 2120
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