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Abstract

In the presence of magnesium and hexamethylphosphorictriamide,
HMPT, trimethylchlorosilane, TMS-CI, reacts with cyanoepoxides to give
related compounds. Ring cleavage at [§ — position of cyanoepoxide, 1,
followed by the addition of two trimethylsilyl groups leads to 2 then
substitution of OSiMe; by trimethylsilyl or H takes place to give a,8-
bis (trimethylsilyl) nitrile or {3 — trimethylsilylnitrile, respectively. Silyla-
tion reaction of cyanoepoxide 4 gives compounds 5 and 6, but silylation
of 9 gives only g — monosilylated derivative 10. Silylation of o8-
diphenylcyanoepoxide, 11, leads to polysilylated products, by participa-
tion of both nitrile and epoxide functions.

Introduction ple [4]. Therefore we have developed a simple
) ) method for the synthesis of @ » B—disilylnitriles and
It has been reported carlier [1.2,3] that trimethyl- B —monosilylnitrile, with good yields.

lorosilane, in the presence of magnesium and
MPT as solvent, reacts with conjugated nitrile to

ve a s B — disilylated nitriles. In the case of Results and Discussion
-phenyicinnamonitrile polysilvlated compounds
:re obtained. The similarity between the double (a) According to the following reaction, silylation
md and the expoxide ring led us to study the sily- of 1 with MeiSiC/Mg/HMPT led to the formation
tion reaction of epoxides. whose preparation is sim- of a - B —disilylnitrile 3.
Me I\Tle
|
ph—CH-C-C=N TMS-CI/Mg/HMPT ph—CH-C—-C=N
N/ MgCl Lo
0] ' MesSi OSiMe;
1 2
Me
!
2 TMS-CI/Mg/HMPT ph—CH-C-C=N 3

|
I
MC}Si SiMC;
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(b) Silylation of 4 with trimethylchlorosilane/Mg/

HMPT produces B —trimethylsilylnitrile 5. How-

ever, in the presence of excess TMS (I, disilylated

derivative 6 can be obtained.

Me
TMS—ClI/Mg/HMPT !
Me & Ph-C—CHy C=N 5
Ph—-C\—SH—CEN MeSi
6]
™ Me SiMe;
S—-Cl/
4 MgHMPT  ph—C-CH-C=N p
TMS—Cl(excess) |
SiMe;
Direct reaction of trimethylchlorosilane with 4 at
reflux temperature for five days, gives the adduct
product 7.
I\|/Ie l\ile
Ph—C—-CH-C=N TMS—Cl . ph—-C-CH-C=N 7
\ / reflux, 5 days
O Cl  OSiMes
Further silylation of the adduct 7 with TMS—-CV/
Mg/HMPT leads to the formation of a-{ —disilylnit-
rile 8.
1\er Me
| —MgClh [
Cl OSiMe3 Me3Si SiMC3
7 8
(c) Siliylation of 9 with TMS—CI/Mg in HMPT
produces only monosilylated derivative 10 but in the
presence of excess TMS~CI disilylated derivative
was not obtained.
Me Me M!e I\I/le
| TMS—Cl/Mg/ HMPT
h—C—-C—-C=N h—C—-CH-C=N
P / MgCl P
Me3Si
9 10

Structures of the products have been confirmed by
NMR, IR, and Mass spectrometric studies. The re-
sults (yield, C=N frequency in IR, and m.p.) are

shown in Table 1.

(d) Silylation of 11 in the system of Me;SiCl/Mg/
HMPT, gives the compounds 12, 13, and 14.
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Products Yield % m.p. (C) C=Nem™!
3 50 106 2210
5 62 70 2220
8 60 65 2240
10 10-15 99—100 2240
12 16 2512 -
13 36 57-62 225-230 -
14 5-10 - 2235
( Ph ,
| /SIMC3
Ph—CH-C=C-N 12
\ RN SiM
MesSi  MesSi vies
Plh Cl/Mg/ HMPT Fh SiM
Ph—CH-C—-C=N TMS- M gCl =ﬁ Ph—CH—C—C/ ties 13
N gl | ] N N-SiMes
Me3Si SiMe;
11
Ph—(le—(‘?H—CEN 14
MesSi  Ph
\

The mechanisms of the above reactions are shown in
Scheme1(5,6).

Experimental

The silylation conditions were similar to those re-
ported earlier [1] , [2]. The NMR spectrum data are
giveninthecorrespondingreferences.

The NMR spectrum of 3 showed peaks at 8—0.16
(s, 9H), 0.08 & 0.1 (two singlets, 9H), 1.5 (s, 3H),
1-96 (s, 1H), and 6.84-7.82 (m, SH). The NMR spec-
trum of compound 5 showed peaks at 8 —0.05 (s,
9H), 1.56 (s, 3H), 2.8 (d of d, 2H, J=16 Hz), and
7.22-7.55 (m,5H). The NMR spectrum of compound
8 showed peaks at § —0.1 (s, 9H), 0.0 (s, 9H), 1.58
(s, 3H), 2.66 (s, 1H), and 7.04-7.30 (m , SH). The
NMR spectrum of compound 10 showedpeaksat
§ —0.02(s,9H), 1.32(d, 3H, J=7 Hz), 1.43(s,3H),
3.22(q,1H, J=7Hz), and 7.22-7.41 (m, 5H). The
NMR spectrum of compound 12 showed peaks at
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§ —0.23(s,9H), 0.0(s,9H), 0.02 (s,9H), 0.41 (s,9H),
4.56(s,1H), and 6.8—7.61 (m,10H); compound 13
showed peaks at § —0.19 (s,9H), —0.09(s,9H),
0.0(s,9H),0.36(s,9H), 3.68(s,1H), and 6.65—7.3(m,
10H); compound 14 showed peaks at8 0.06(s,9H),
2.47(d,1H,J=7 Hz),4.22(d,1H, J=7 Hz), and 7.4—
7.37(m,10H).

Conclusion

Silylationreactionsofthe cyanoepoxidesleadstothe
followingresults:
(1)Presentationofanewmethodfortheformationof
carbon-silicone bondbyapplicationofcyanoepoxides.
(2) Synthesis of novel organosilicone compounds,
the preparation ofwhichisdifficultby othermethods.
(3) Comparison of the reactivity of the easily ob-
tained cyanoepoxides with corresponding - 3—un-
saturatednitriles, whichwasreportedearlier{1].
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