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The stereochemistry of organosilicon compounds, and especially of the optically active compounds,
is attracting much attention in recent years [1]. The optical activity in such compounds can be due.to an
asymmetrical silicon atom, as well as to optically active organic groups, attached to the silicon atom.,

The latter compounds have remained relatively unstudied, whereas they can serve as the components of
disymmetrical catalysts [2] and as the starting materials for the preparation of various optically active
organosilicon heat stable polymers, representing interest for the creation on their basis of supports for
disymmetrical catalysts and adsorbents. An optically active aminopolysiloxane, obtained by the hydrolysis
of 2-methylbutyltrichlorosilane [3], is described in the literature.

The purpose of the present paper was to obtain some optically active organosilicon monomers and
polymers, containing the menthoxy group attached directly to the silicon atom, and also in the organic
radical, and to study the effect of the structure of the molecule on the optical rotation. Of the first type
of compounds we synthesized sundry methylmenthoxychlorosilanes by the reaction of methyltrichlorosilane
with /-menthol in the presence of urea. When the reaction is run using equimolar ratios of the reactants,
both the mono- and the dimenthoxyderivatives are formed according to the scheme

CHSSliZCh + l—CioHigoH - CHsSl (OCmHm) nCla_n

When the conditions for the hydrolysis of the methylmenthoxychlorosilanes were studied it proved
that reaction with sodium bicarbonate gave, besides hydrolysis of the chlorine, also substantial cleavage
of the menthoxy group. When the hydrolysis is run with the calculated amount of water in the presence of
triethylamine the menthoxy group is not attacked, and only the chlorine is hydrolyzed to give methyl-
menthoxypolysiloxanes. However, the obtained methylmenthoxypolysiloxanes are both hydrolytically and
heat unstable. Almost complete cleavage of the menthoxy group is observed when they are heated in the
air at 200° for 1 h or when they are refluxed with water.

To synthesize optically active organosilicon monomers, containing the methoxy group in the organic
radical, we studied the addition of methylchlorohydrosilanes to the menthyl esters of the acrylic and
methacrylic acids in the presence of H,PtCl,. Previously it had been established {4-9] that the addition of
silane hydrides to methyl methacrylate goes with the formation of only the g -adduct, whereas with methyl
acrylate, depending on the starting silane hydride, both the ¢~ and the g ~isomers were obtained. When
the reaction of methylchlorohydrosilanes with menthyl methacrylate was studied it was found that the
addition goes in the first 3-4 h, with the formation of the menthyl esters of methylchlorosilylisobutyric
acid according to the scheme

Cl,, (CHs) 3-nSiH -+ CH, = C(CH3) COOCyH s —
— Cl,;, (CH3)3-»SiCH,CH (CH3) COOCpHyy 7 =1,2,3

Long heating of the reaction mixture with excess chlorosilane complicates the reaction, and the
formation of products containing the Si—OC bond is observed. The reaction of methyldichlorosilane with
menthyl acrylate gave two isomers, indicating that the presence of the bulky menthoxy group does not
change the course of the reaction.

Cla(CHs) SiH 4 CHy = CHCOOC 39 — Cl2 (CHs) SiFHCOOCwHig -+ Cly(CH;) SiCH2CH,COOC10H 1o
CHs
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TABLE 1. Properties of Synthesized Compounds
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Fig. 1. Optical rotation dispersion
curves.

The structure of the obtained compounds was established
by the NMR method. For the a-isomer the CH; doublet, 6 =
1.35-107%, with a coupling constant J = 7 Hz, is characteristic,
while for the g -isomer the CIZ(CHg)SiCHz triplet, 5§ = 2.56-107,
is characteristic. The other lines were not identified due to
superimposition of the spectrum of the menthyl substituent.

Only the g -adducts were isolated when dimethylchloro-
silane and trichlorosilane were reacted with menthyl acrylate.

Cl, (CH3)3_,SiH 4 CHz == CHCOOC,His —
- Cln (CH3)3_nSiCHch2COOC10H19 n= 1, 3

The structure of all of the synthesized compounds was
also confirmed by the infrared spectra.

The silanol is formed in 80% yield when the menthyl ester
of dimethylchlorosilylisobutyric acid is hydrolyzed in the pres-
ence of urea, while the formation of the disiloxane is not ob-
served.

C] (CH?,)zleHzCH (CH3) COOCmHiB + HzO -
—-HO (CHs) 2SiCHZCH (CHs) COOCmHis

The hydrolysis of the methylester of methyldichlorosilyl-
isobutyric acid under the same conditions leads to the formation
of a polymer with a low molecular weight.

Cl, (CHs) SiCH,CH (CHs) COOCoH1s -+ HoO —
— [C1oH1s00CCH (CH;) CH,SiO0],

CHis

The properties of the synthesized compounds are given in
Table 1. The values of the specific rotation at 589.3 and 313
my (maximum value) are given in Table 2. The strong absorp-
tion in the vicinity of 300 my, which can be seen from the given
ultraviolet spectra (Fig. 2}, makes it difficult to measure the
rotation dispersion {r.d.) at A < 300 mu . The corresponding
values of the molecular rotation [M}p and [M]345 and the con-
stants A and i, of the Drude monomial equation, which in a
certain wavelength range are described by the r.d. curves, are
also given in Table 2. The constants were calculated graphically
by the Heller method in the coordinates 1/ [M]x2 vs. /2% The
obtained series of compounds makes it possible to ascertain the
effect of the chlorosilyl group in the investigated compounds on
the optical rotation of the menthoxy group [compounds (I), (IT),
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Fig. 2. Ultraviolet spectra of investi-
gated compounds.

(XII) and (XIIT)], and the effect of the new asymmetric atom
appearing in the group attached to the chlorosilyl moiety
{compounds (ITI)-(V), (VII) and (X)]. From an examination of
the data on the optical rotation (see Table 2 and Fig. 1) it can
be seen that in compounds (I) and (I1) the chlorosilyl group re-
duces the specific rotation when compared with organic alkyl
menthyl ethers, for which fa]p ~ —95 to —92°, however falp
for (II) is hardly different from the [a]p for dimenthoxy formal
[CH, -(OCyHy)y: [a]p —77.94°). [a]p is smaller in the poly-
methylmenthoxysiloxanes than in the chloromethylmenthoxy-
silanes. In compounds (ITIT})-(IX) an increase in the chlorine
content lowers [a]. From Table 2 it can be seen that the maxi-
mum values of the molecular rotation [M]s3 show greater
change than [M]p, depending on the number of menthyl groups
and the presence of an asymmetric atom in the molecule. The
obtained data on the r.d. make it possible to draw some con-
clusions regarding the relationship between the constants of
the equation and the structure. All of the compounds have a
negative rotation and give smooth negative r.d. curves, which
are satisfactorily described by the Drude equation, valid in the
indicated wavelength range, with the constants A and A;. As
was to be expected, the dispersion constant shows little change
and lies in the range 150-170 my for all of the compounds,
while the rotation constants show greater change. The small
changes in jo] and A in the series (III)-(V), when compared
with (VI), (VIII) and (IX), show that the contribution of the
asymmetric 8 -carbon atom, formed in the synthesis, to the
total rotation is apparently small. A comparison of ] and

A for (IV) and (VII) reveals that approach of the Cl(CH;)Si
group toward the asymmetric center lowers both [} and A.
Removal of the menthyl group away from the ester molecule
makes it possible to estimate the degree of asymmetric syn-
thesis. A comparison of the optical rotation of dimer (XII)
and polymer (XII) with the corresponding chlorosilanes re-



veals an important reduction in the negative rotation. In contrast, the hydrolysis of compounds (IIT) and
(IV), containing a new asymmetric center, gives hydrolysis products [(X) and (XI)] that have a high nega-
tive gpecific rotation, It is interesting that in the previously investigated poly(2-methylbutyl)siloxane the
M]p (62.7) is also greater than for the monomer ([M]p 12.7), whereas the values of A nearly coincide
(A -107% = 19.2 and 19.6) [2].

EXPERIMENTAL

Methylmenthoxydichlorosilane (I) and Methyldimenthoxychlorosilane (II).
With stirring, a solution of 19.8 g of /-menthol ([a]p —50.3°) in 150 mlof ether was added to a mixture
of 19 g of CH;SiClL; and 8.2 g of urea. The mixture was stirred for 40 min, and the precipitate was filtered.
Fractional distillation gave 12.5 g of (I), bp 97-97.5° (5 mm); np® 1.4554; d,% 1.028 and 4.12 g (II), bp 160~
164° (2 mm); np® 1.4629; d,® 1.0287.

Menthyl Ester of Dimethylchlorosilylisobutyric Acid (III). With stirring, 10.3 g
of CI{CH,),SiH was added to 24.5 g of freshly distilled menthyl methacrylate and 0.5 ml of 0.1 N H,PtCl; -
6H,0 solution in isopropyl alcohol. The reaction mixture was heated at 120° for 1.5 h. Fractional distilla-
tion gave 15.15 g (49.5%) of (III), bp 140-143° (3 mm); np® 1.4622; d,® 0.9808.

Compounds (IV)-(IX) were obtained in a similar manner (see Table 1).

Menthyl Ester of Dimethylhydroxysilylisobutyric Acid (X). With stirring, 1.5 ml
of water was added to a solution of 2.23 g of (II) in 50 ml of ether and 4 g of urea. The mixture was stirred
at room temperature for 1.5 h, the precipitate was separated, and the ether was distilled from the filtrate
until the weight remained constant. We obtained 1.67 g of (X); np® 1.4649; d,* 0.9772.

(XI) was obtained in a similar manner by the hydrolysis of (IV).

The optical rotation was studied in chloroform solution at concentrations of approximately 4-5%, at
23°, in a polarimeter tube with a length of either 0.5 or 1 dm, using an SPU~E spectropolarimeter equipped
with a double monochromator, in the wavelength range 302-612 my .

The NMR spectra were taken on a "Hitachi H-60" spectrometer, with an operating frequency of 60
MHz, in chloroform solution. Tetramethylsilane was used as the internal standard.

The authors wish to thank B. Lavrukhin for taking the NMR spectra.

CONCLUSIONS

1. The reaction of methylhydrochlorosilanes with the menthy! esters of acrylic and methacrylic
acid gave seven new optically active menthyl esters of chlorosilylpropionic and chlorosilylisobutyric acid.
The morio- and dimenthoxychloromethylsilanes were isolated when methyltrichlorosilane was etherified
with /-menthol.

2. All of the obtained compounds have a negative rotation and give smooth negative rotation dis-
persion curves, which are satisfactorily described by the Drude equation in the wavelength range 302-612
my .
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