This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
T DISILOXANO DITHIOCARBANILIDES AS NEW SILYL DONORS
ok i Ali M. Youssef*
‘ ! * Chemistry Department, Ain Shams University, Faculty of Science, Cairo, Egypt

To cite this Article Youssef, Ali M.(1992) 'DISILOXANO DITHIOCARBANILIDES AS NEW SILYL DONORS', Phosphorus,
Sulfur, and Silicon and the Related Elements, 73: 1, 257 — 260

To link to this Article: DOI: 10.1080/10426509208034451
URL: http://dx.doi.org/10.1080/10426509208034451

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509208034451
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14:14 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1992, Vol. 73, pp. 257-260  © 1992 Gordon and Breach Science Publishers §.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

Communication

DISILOXANO DITHIOCARBANILIDES AS NEW
SILYL DONORS

ALI M. YOUSSEF

Ain Shams University, Faculty of Science, Chemistry Department,
Abbassia, Cairo, Egypt

(Received June 17, 1992; in final form August 4, 1992)

Thiocarbanilide and its derivatives were reacted with 1,3-dichloro-1,1,3,3-tetramethyl-disiloxane to
afford the respective N,N-bis(thiocarbanilide) disiloxanes which are used as potent silyl donors when
reacted with different phenols. The exchange of the tetramethyldisiloxyl group between tetramethyl-
disiloxanodithiocarbanilide and phenol, is achieved when the thiocarbanilide is precipitated in the
reaction medium in few minutes. The newly prepared disiloxanodiaryl thiocarbanilides were examined
by analytical and spectroscopic measurements.

Key words: Diarylthiocarbanilides; N,N-bis-(diarylthiocarbanilidetetramethyldisiloxanes); phenols.

INTRODUCTION

The silylation of ureas and thioureas has been the subject of a series of publica-
tions.!~* There is no difficulty in introducing a trimethylsilyl group into each amino
group of amides and thioamides.> Aminosilanes react with phenylisocyanate or
phenylisothiocyanate to form the corresponding silylurea or silylthiourea respec-
tively.® The use of N-silyl substituted aromatic ureas and amides as powerful silyl
donors has been reported by Klebe,* their effect depends on the insolubility of
aromatic ureas in most organic solvents. The silylamine-amine exchange reaction
was introduced by Larsson and Smith!’® to prepare N-silylsubstituted amines,
amides and ureas. Other compounds having acidic protons are considered as ac-
ceptors for the silyl group.?

My intention is to prepare some tetramethyldisiloxyl donors. Thus derivatives
of disiloxanothiocarbanilides have been prepared and reacted with different phenols
as silyl acceptors. The synthesized compounds were identified by elemental analysis,
IR and 'H-NMR spectroscopy (Tables I and II).

RESULTS AND DISCUSSION

The diaryl thiocarbanilidedisiloxanes were synthesized from the reaction between
the thioamidic hydrogen of the diarylthiocarbanilide and the highly reactive chlorine
of the 1,3-dichloro-1,1,3,3-tetramethyl-disiloxane. These products were used for
introducing the 1,1,3,3-tetramethyldisiloxane-1,3-diyl group into different phenols.
Thus the IR spectra show very strong bands at 10101050 cm~! (Si~—O—Si) and
3140-3200 cm~! (N—H), which means that no cyclic structures which may be
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TABLE I
Analytical data of compounds Ia—e
© - -1
MpoC Yield Mol. formyla Analysis  Found/calcd % LR, -em™)
Compound % (M. Wt.) R — .
W C H N § S S80S Si-N C=§ N-H
I 173174 70 CyHyN,OS,Si,  60.95 6.009.70 10.889.43  1020(v.s) 930(s) 1220(s)  3190(v.s)
(586) 61.43 5.809.55 10.929.55
Ib 188139 65 CyH,,N,OS.5i, 63.25 6.37 8.5 9.948.63 1030(v.s) 950(s) 1220(s)  3140(v.s)
(642) 63.55 6.548.72 9.968.72
Ic 198-139 72 C,,H,.N,0S.si 57.63 5727.70 9.017.85 1030(v.s) 920(s) 1230(v.s) 3200(v.s)

34742 4757272
(706) 57.79 5.957.93 9.067.93

Id 188-189 67 CaqH 3N, 08,51, Cl,  49.75 3.977.71 8.907.70  1010(s) ~ 920(s) 1230(s)  3200(v.s)
(722) 49.86 4.157.75 8.867.75

le 275-276 70 CygHagN,OS,Si Br, 40.22 3.226.17 6.935.98 1050(v.s) 950 1230(s)  3200(v.s)
(902) 39.99 3.326.20 7.096.20

All products are white crystals from benzene / light petroleum.

(v.s) = Very strong, (s} = strong, (w) = weak.

TABLE II
'H-NMR spectral data of compounds* Ta—e

Compound Chemical shift, BTMS = O [ppm]

la -00.88 (s, 6H, Si-CH, A), -0.95 (s, 6H, Si-CH,B), 7.0 - 7.45(m,
20 H, ac?matic), 9.55 (s, 2H, NH).

Ib -0.9 (s, 6H, ‘Si-CHBA), -0.95 (s, 6H, Si-CH3 B), 2.15 (s, 12 H,
CHS)’ 6.9 - 7.25 (m, 16H, aromatic), 9.4 (s, 2H, NH).

Ic -0.88 (s, 6H, Si-CH, A), -0.95 (s, €H, Si-CH, B), 3.5 (s,
12 H, OCH3), 6.5 - 7.2 (m, 16 H, aromatic).

Id -0.85 (s, 6H, Si-CH3 A), -0.9 (s, 6H, Si-CH3 B), 6.9 - 7.3 (m,
16 H, aromatic), 9.55 (s, 2H, NH).

le -0.85 (s, 6 H, Si-CH3 A), -0.9 (s, 6H, Si-CH3 B), 7.1 -7.3 (m,

16H, aromatic), 9.55 (s, 2H, NH).

*Measured in DMSO

produced upon using equal moles of dichlorotetramethyldisiloxane and diarylthio-
carbanilide and the elimination of two moles of HCI. This result is also supported
by the "H-NMR data which show a signal at =9.0 ppm referring to the NH proton
in the open chain disiloxane structure.

The 'H-NMR spectra of all products revealed two different chemical shift values
for the two methyl groups indicated by A and B in Equation 1. The configurational
assignment is in accordance with the configuration which would be reached upon
comparing the observed chemical shift values with the incremented values. Figure
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FIGURE 1 Optimum geometry of 1a by molecular forcefield.

1 shows the optimum molecular geometry of 1a which was analyzed by molecular
force field “method MM2”.! The Figure shows that the two methyl groups (A)
and (B) in the disiloxane product are not identical in geometry, so groups (A) are
partially embedded towards the aromatic ring. That causes the two different chem-
ical shift values of the two types.

EXPERIMENTAL

The reaction equation of the preparation is as follows:

Hy
«(@rebinpe + sl
CHa CH3

ot
s . )
R@-Nﬁ? (fHJ é“ C—NH-@-R
N—'Si—-O—Sl—N
W W

a,R=H;b,R=—CH;;c, R =—0CH;;d,R = —Cl;e, R = —Br

All melting points are uncorrected. Infrared spectra were recorded on specord 75 spectrophotometer
using KBr discs. The '"H-NMR spectra were recorded on a Perkin-Elmer R 12-60 MHz instrument
using TMS as an internal reference. Analysis and spectral data were carried out in Analytical Chemistry
Department, Technical University of Budapest, Hungary.
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TABLE III
New silyl donors and products prepared via silylamine-hydroxy exchange: la~e =
N,N-bis[diphenyl, di-p-tolyl, di-p-anisyl, di-p-chlorophenyl and di-p-bromophenyl]-
tetramethyldisiloxane, respectively

Phenol Silyl donor product
Phenol [-b - l,3~diphenoxy-1,1,3,3-tetramethyldisiloxane
_ 9-Cresol I-Db 1,3-di-o-cresoxy-1,1,3,3-tetramethyldisiloxane
_p-Cresol I-b 1,3-di-p-cresoxy-1,1,3,3-tetramethyldisiloxane
p-Bromopheno!l [-b 1,3-bis(p-bromophenoxy)-1,1,3,3-tetramethyl-
disiloxane

i) N,N-Tetramethyldisiloxano-bis(thiocarbanilide) (1a-e)

To a solution of the corresponding thiocarbanilide (10 m mole) and triethylamine (30 m mole) in dry
DMF (20 ml) 1,3-dichloro-1,1,3,3-tetramethyl-disiloxane (5 m mole), was added and the temperature
was kept below 8°C. The whole reaction mixture was stirred at room temperature for five hours, allowed
to stand overnight, the produced triethylaminehydrochloride was filtered off. The reaction solution was
diluted with cold water and the resulting crystalline precipitate was filtered off, washed with cold water,
dried and recrystallized from the proper solvent to give the title compounds Ia~e (Table III).

ii) Silylation Donor Properties

To a solution of previously prepared disiloxane (la—e) (I m mole) in CS, was added phenol, o-cresol,
p-cresol or p-bromophenol (2 m mole). The clear solution was shaken well for a few minutes, the
precipitated thiocarbanilide derivative was filtered off and identified by m.p. and mixed m.p. of an
authentic specimen. Evaporation of the filtrate afforded the corresponding 1,3-bis-phenoxy-1,1,3,3-
tetramethyldisiloxane'® (Table III). Compound Ib was used for example as silyl donor.
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