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The Crystal and Molecular Structure of

[2-(Dimethylamino)ethylthiomethyl]diphenylsilanol

MARGARETA SODERHOLM

Department of Medical Biophysics, Karolinska Institutet, S-104 01 Stockholm, Sweden

[2-(Dimethylamino)ethylthiomethyl]diphenylsil-
anol, C;;H,3NOSSi, Mr=317. 5, monoclinic,
space group P21/c (No 14), a=6.121(3) A,
b=15.956(5) A, ¢=18.348(5) A B=93. 09(2)°
V=1789.4 A3, Z=4, D.=1.18 Mg m?
p(MoKa)=0.196 mm™, F(OOO) 680.

The intensities of 4234 unique reflexions were
measured on an automatic diffractometer. The
structure was solved by direct methods and
refined by least-squares procedures. The final
R-value was 0.068 based on 1925 reflexions. The
angle between the phenyl rings is 86.9(6)° and the
aminoethylthiomethyl chain is maximally ex-
tended. The molecules are held together by
intermolecular O—H---N hydrogen bonds form-
ing cyclic dimers.

The present structure determination forms part
of a research project on organosilicon com-
pounds. The title compound is related to a class
of diphenylsilanols which exhibits anticholinergic
activity.! The material was kindly supplied by Dr
Reinhold Tacke, der Technischen Universitit,
Braunschweig.

EXPERIMENTAL

A preliminary investigation of the crystals was
made by oscillation and Weissenberg techniques.
The systematic absences were: 0k0 when k is odd
and A0l when / is odd which uniquely indicated
the centrosymmetnc space group P2;/c. Unit cell
parameters: a=6.121(3) i b=15.956(5) A,
¢=18.348(5) A B=93.09(2)°. A crystal with the
dimensions 0.25%0.25x0.30 mm was mounted
about b in an automatic diffractometer (Philips
PAILRED). Integrated intensities were collected
using graphite monochromatized MoKa radia-
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tion (A=0.7107 A) for the layers k0! through 420!
within sin 6/A<0.66 A , scan range +1.8—+2.2°,
scan speed 2.5° min™! . The fainter reflexions were
measured two or three times and the background
was measured for 60 s at the beginning and the
end of each scan. Reference reflexions measured
after each layer showed no significant changes in
their intensities. Out of a total of 4234 unique
reflexions, 1925 with 1>3(oI) were considered
observed. The intensities were corrected for
Lorentz and polanzatlon factors using our own
program system. 2 No absorption correction was
made owing to the low u-value. An Amdahl
470V/7A computer was employed for all calcula-
tions in this study.

DETERMINATION AND REFINEMENT OF
THE STRUCTURE

The structure was solved by direct methods
and Fourier synthesis using the program systems
MULTAN 803 and SHELX*. From the E-maps
the positions of 12 non-hydrogen atoms were
established. In the subsequent Fourier synthesis
the remaining non-hydrogen atoms were located.
The non-hydrogen atoms were first isotropically
refined to an R-value of 0.16 and then anisotropi-
cally refined yielding an R-value of 0.085. A
difference Fourier synthesis indicated the posi-
tions of all hydrogen atoms. Weights were
applied to F, according to w=0.9628/(c*(F,)+
0.0003F,%). The non-hydrogen atoms were re-
fined anisotropically and the positional para-
meters of the hydrogen atoms were refined with
fixed isotropic thermal parameters (U=0.05 A?)
until the shifts were all below the esd’s. The final
R,=Iw"||F |- |F||/Zw"|F,| was 0.065 with a
conventional R=X||F,|—|F||/Z|F,| of 0.068. A
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Table 2. Final positional parameters for the
hydrogen atoms (x10%) which were all given
U=0.05 A2, Standard deviations in parantheses.

x y z
HO1 630(6) 76(2) 353(2)
HIA 1216(7)  141(2) 402(2)
HIB 1089(7) 66(2) 407(2)
H2A 1430(6)  110(2) 539(2)
H2B 1279(7) 38(2) 535(2)
H3A 1125(7) 84(2) 663(2)
H3B 1288(6)  169(2) 649(2)
H4A 1675(6) 69(2) 610(2)
H4B 1758(7) 34(2) 700(2)
HAC 1665(7)  134(2) 684(2)
HSA 1225(7) 34(2) 763(2)
HSB 1416(7)  112(2) 774(2)
HS5C 1506(7) 13(2) 776(2)
H7 1081(6)  330(2) 352(2)
H8 996(6)  448(2) 392(2)
HY 715(7)  481(2) 452(2)
H10 433(7)  384(2) 456(2)
H11 490(6)  260(2) 430(2)
H13 1203(6)  128(2) 266(2)
H14 1288(7)  128(2) 150(2)
H15 1054(6)  172(2) 60(2)
H16 672(6)  197(2) 101(2)
H17 602(7)  203(2) 222(2)

difference Fourier synthesis based on the final
parameters of all atoms (Tables 1 and 2) showed
no peak higher than 0.36 ¢ A=3. The atomic

Ho H10
\ /
c9 —C10
/ \
H8 —C8 A C11—H11
/
\C7—06 o1—Ho1
m/ \ / Hia
H17 s'\ |
\ /
C17—C12 |
/ \ H1b
H16—C16 B C13—H13
\ /
Cc15—C14
/ \
H15 H14

scattering factors used were those of Internation-
al Tables for X-ray Crystallography.® Lists of the
final structure factors are available from the
author.

RESULTS AND DISCUSSION

The atomic numbering is shown in the schema-
tic drawing of the molecule (Fig. 1). The bond
distances and angles uncorrected for thermal
motion are given in Table 3. The C—H distances
are in the range of 0.78—1.14 A. The interatomic
distances and angles are on the whole quite
acceptable. However, the C2—C3 bond is some-
what too long and the bonds to the nitrogen atom
are too short. Especially the C3—N distance
(1.411 A) deviates as much as 0.06 A from the
standard value.® Because of these discrepancies
as well as some rather short C—C distances in the
phenyl rings a redetermination of the structure
was performed. A new crystal was selected and
the intensities were collected on another automa-
tic diffractometer (Philips PW1100). In spite of
this effort no improvement was achieved, on the
contrary the abnormal dimensions were exagger-
ated and the R-value could not be brought below
0.095. No good explanation to the above men-
tioned inconsistencies has been found. An in-
creased diffuse scatter around intense reflexions
in the Weissenberg diagrams may indicate some
kind of disorder in the crystals.

~ 2/;
y @

H2a H3a

C1— 8§ —C2—C3— N

H2b H3b C

5\/
A

Fig. 1. The [2-(dimethylamino)ethylthiomethyl]diphenylsilanol molecule, showing the numbering

scheme of the atoms.
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Table 3. Intramolecular bond distances (A) and angles (°) with estimated standard deviations in

parentheses.
Si-01 1.609(3) C7-C8 1.371(7)
Si—C1 1.865(5) C8-C9 1.310(9)
Si—C6 1.881(4) C9-C10 1.386(8)
Si—-C12 1.872(5) C10-C11 1.374(6)
C1-S§ 1.785(5) C11-Cé6 1.360(7)
S-C2 1.784(6) C12-C13 1.347(7)
C2-C3 1.561(7) C13-C14 1.399(8)
C3—-N 1.411(6) C14-C15 1.369(9)
N-C4 1.445(7) C15-C16 1.333(9)
N-Cs5 1.462(6) C16—-C17 1.376(8)
C6—-C7 1.370(6) C17-C12 1.378(7)
01-Si—-C1 112.1(2) C6—-C7—-C8 120.9(6)
01-Si—Cé6 105.4(2) C7-C8-C9 121.8(6)
01-8i—-C12 111.1(2) C8-C9-C10 119.2(5)
C1-Si—Cé6 110.1(2) C9-C10-Cl11 119.4(6)
' C1-Si—-C12 108.2(2) C10-C11-Cé6 121.4(5)
C6-Si—C12 110.02) C11-C6-C7 117.4(4)
Si—C1-S 111.2(3) Si—C12-C13 125.6(4)
C1-S-C2 102.8(3) Si—-C12-C17 118.9(4)
$-C2-C3 106.7(4) C12-C13-C14 123.0(5)
C2-C3-N 112.0(4) C13-C14-C15 118.5(6)
C3-N-C4 113.1(4) C14-C15-C16 120.2(5)
C3-N-C5 111.4(5) C15-C16—-C17 119.7(6)
C4-N-C5 104.0(5) C16—-C17-C12 123.0(6)
Si—-C6—C7 120.7(4) C17-C12-C13 115.5(5)
Si—-C6—Cl11 121.9(4)

As seen in Table 3 the phenyl rings deviate
from the regular hexagonal geometry of a ben-
zene ring. The distortions of the phenyl rings are
most pronounced in the bond angles
C7-C6—-C11 [117.4(4)°] and C17-C12-C13
[115.5(5)°]. This close up of the endocyclic angle

of the carbon atom which is attached to the
silicon atom is a common feature in organosilicon
compounds.”®%!% Both phenyl rings are almost
planar. The maximum deviation from the least-
squares plane is —0.007(6) A for the atom C6 in
phenyl ring A and 0.015(9) A for the atom C15 in

Fig. 2. Stereoview (ORTEP '?) of the crystal structure. The drawing is essentially seen along a.
Hydrogen bonds are shown as thin lines and for clarity the hydrogen atoms are omitted.
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phenyl ring B. The angle between the phenyl
rings is 86.9(6)°. The C1-S—C2-C3-N frag-
ment is fully extended. The torsion angles
Si-C1-S-C2, C1-S-C2-C3 and S-C2-
C3-N are 178.1(3), —177.2(3)° and 168.0(4)°
respectively. The distance between the phenyl
centre and the nitrogen atom is for rings A 7.9 A
and for ring B 9.5 A. The packing of the
molecules is shown in Fig. 2 which is a view down
the a axis. Centrosymmetrically related mole-
cules form dimers as they are linked to each other
by O—H:---N hydrogen bonds. The symmetry
code for the N atom is 2—x, —y, 1—z. The
geometry of this bond is characterized by an
O---N distance of 2.744(6) A, an O—H distance
of 0.67(4) A, and an O—H---N angle of 161(2)°.
The hydrogen bonding system in the present
structure is very similar to that of sila-pridinol !!
where the molecules also form dimers.
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