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Summary. The title axially dissymmetric organosilicon compound 1s obtainable 1n optically
pure form by synthesis of the racemate followed by resolution with a chiral poly(triphenyl-
methyl methacrylate) column. The structure has been established by spectroscopic and

single crystal X-ray diffraction methods.

Axially dissymmetric molecules are of great significance from both stereochemlcal1
and preparatlvez—5 point of view. Particularly biaryls which show atropisomerism occupy
a central place in this area. Despite recent revolutional development of organosilicon
chemistry, 6 chiral organosilicon compounds have been limited to those possessing an asym-
metric silicon atom7 or a centro-dissymmetric alkyl substituent. We have prepared for the
first time an axially dissymmetric tetraalkylsilane in a chiral form.

Synthesis of the racemic organosilicon compound, 2, possessing a 92 ax1s 1s simply
based on the condensation of a dilithio derwvative of (+)-2, 2'-dimethyl-1, 1'-binaphthyl (1) and
a dichlorosilane. Thus treatment of (¥)-1 with 3 equiv of g-butylhthmm/N, N, N',N'-tetra-
methylethylenediamine 1n hexane (-20 °C, 24 h) followed by exposure to 3 equiv of dichloro-

dimethylsilane (0 °C, 1 h) produced the desired (+)-2, mp 163—165 °C, 1n 50% yield. The
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spectral and analytical data were consistent with the assigned structure.

This organosilane possesses only aliphatic and aromatic hydrocarbon groupings and lacks
obvious functionalities for optical resolution. Fortunately, however, the recently developed
chiral poly(iriphenylmethyl methacrylate) (PTrMA) column9 provides a powerful tool for
optical resolution of racemates of this type. Thus when (:t)—& was subjected to high-pressure
liquid chromatography (HPLC) on a column of (+)-PTrMA coated on macroporous silica gel
(Chiralpak OT)10 by using methanol as eluant, the complete resolution was attained (Figure
1). 1 Preparative separation followed by plug filtration through silica gel and recrystalli-
zation from methanol afforded analytical sample of (+)-2 and (~)- 2 as colorless prisms.
The circular dichroism (CD) curve of the levorotatory enantiomer, 12 mp 169—171 °C, [au]lz)2
-324° (c 0.089, dioxane), resembled closely those of the known related (R)-2, 2'- bridged
1, 1'-binaphthyl derlvatlves13 (Figure 2), and thus assigned to have the R configuration.
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Figure 1. HPLC chromatogram for Mom
the resolution of racemic 2 on a Figure 2. CD and UV spectra of
Chiralpak OT column. (R)-(-)- 2 (dioxane).

The molecular structure of the levorotatory 2 has been determined by the X-ray crystal

4

structure analysis (Figure 3). ! The absolute configuration was firmly established to be R.

Some bond lengths and angles of interest are listed in Table I. The mean Sl—CH3 bond
length [1.861(4) A] 1s normal, 1517 but the lengths of the S1—C(11) and S1—C(11') bonds

[1.884(3) and 1.893(3) A, respectively] are rather long and the C(11)—S1—C(11") angle 1s
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narrowed to 103.7(1)°. The angle between the least-squares planes through the two naphthyl

1
groups 1s 65.5°. 8

Figure 3. Stereoscopic view of (R)-(-)-2.

Table I. Selected Bond Lengths (A) and Angles (Deg) for (R)-(-)-2

S1—C(M) 1.861(3) C(M)—S1—C{(M") 110.4(2)
S1—C(M") 1.861(4) C(M)—S1—C(11) 110.8(1)
S1—C(11) 1.884(3) C(M)—S1—C(11") 111.0(2)
S1—C(11") 1.893(3) C(11)—S1—C(11") 103.7(1)
C(2)—C(2" 1.492(3) C(M")—S1—C(11) 109.4(1)

C(M")—S1—C(11") 111.4(1)

Obviously the achiral synthesis/resolution sequence described herem allows an easy
entry to various organic and organometalloid compounds having related chiral structures.

Further application of this technique 1s 1n progress.
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