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nature of the “dvnamic’” formn. In view of this we would like to stress once more what
we have clearly pointed out in previous publications!. 11, viz. that essentially only two
different forms of the allyl group exist; a ¢-bonded form, in which only one carbon
atom is taking part in the bonding with the metal atom, and a ;r-bonded one, where
all three carbon atoms are involved. The NMR spectrum of the “dynamic’ form is a
consequence of a rapid equilibrium between the two forms, as has also been suggested
by other authorss-1°.
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Functicnally substituted cyclodisilazane derivatives

\Vannagat recently observed that a four-membered ring compound, N,N’-bis-
{chlorodimethyvisilyljtetramethyvicyclodisilazane, was obtained in a surprisingly high
vield during attempts to produce dichlorotrisilazanes by equilibrating dichlorodi-
methylsilane and cyvclotrisilazanes or cyclotetrasilazanes!. In studies of the same
equilibration in this laboratory, X,X'-bis(chlorodimethylsilyljtetramethyleyclo-
disilazane (I} has been obtained in 2 mean vield of 549 when dichlorodimeth_vlsilane

and hexamethylcvclotrisilazane were equilibrated for 48 h at 175°.

t,c s C\SifH= CH,
12 (Cil,y).SiCly + 8 f(CH,}.SiNH, — 0 cx_bl__\/ :.\‘——éi—Cl ~ 6 NH,Cl
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Good yields are also obtained under other conditions of time and temperature and
in the equilibration of dichlorodimethylsilane and octamethylcyclotetrasilazane. The
compound can be obtained in a semipure state by distillation of the equilibrated
product at reduced pressure and can be further purified by sublimation. In the pre-
paration of derivatives, it is convenient to convert the crude equilibration mixtures
or the semipure distillates to compounds that are more easily purified, since I is
extremely unstable against hydrolvtic decomposition. The ready access of the cyclo-
disilazane structure by this method has led to the synthesis and identification of a
number of new functional cyclodisilazane derivatives.

1,5-Dichlorotrisilazane is a secondary product of the equilibration reaction.
When an equilibrated mixture was treated with ammonia, hexamethylcyvclotri-
silazane was identified as one of the products. Similarly, an equilibration mixture and
methylamine gave 1,3-bis(methvlamino)trisilazane (II). No derivatives of 1,3-di-
chlorodisilazane could be isolated from these mixtures.

Treatment of distilled I with ammonia or methylamine gave N,N’-bis(amino-
dimethylsiivl)tetramethylevclodisilazane (III) or N,N'-bis(methylaminodimethyl-
siiyltetramethyicyclodizilazane (IV), respectively, in vields of about 609,. Unlike
most silylamines, IT1 resists self-condensation. I't can readily be purified at 100°/7 mm,
and on differential thermal analvsis at a heating rate of 15°/min shows no decomposi-
tion below its normal boiling point, 236°. Heated at 200° for several hours, IIT showed
little evidence of change, but upon the addition of catalytic quantities of ammeonium
sulfate, about 159; of III was converted to hexamethvicvclotrisilazane. At 175°
with ammonium sulfate IV gave about 359 of 1,2,2,4,4,5,6,6,8,8-decamethylcyclo-
tetrasilazane (V). IIT has been hydrolyvzed in moist ether or in contact with atmospheric
meisture to N, N*-bis{hvdroxydimethylsilyljtetramethyvleyclodisilazane {VI) in 35-402;
yields. With the appropriate alcohols, IITI was also converted to N,N’-bis{dimethyl-
methoxysilvlitetramethylevelodisilazane (VII) and N,N’-bis{dimethyvlethoxyvsilyvl)-
tetramethvlcyclodisilazane (VIIT).

The lithium aluminum hydride reduction of I gave 35°; of NX,N'-bis(dimethyl-
silviitetramethyleyelodisilazane (IX}. Selective reduction of functional groups in com-
pounds containing the silicon-nitrogen linkage has not been previously reported. I and
methyvllithium or methylmagnesium bromide afforded N,N’-bis{trimethvlsilyl)tetra-
methylcvclodisilazane X, which has been prepared by other methods?.2.

In the NXMR spectra of the cyclodisilazane derivatives that have so far been
prepared, the ring Si-methyl protons resonate at 7 9.76-9.79 and the pendant Si-
methyl protons at 7 10.0I1-10.035 (10 per cent scolutions in CCl,). The only exceptions
are I, which shows a singlet at ¥ 9.65 and IX, in which the pandant Si-methy] protons
appear as a doublet at 7 9.95.

The infrared spectra of the series contain some interesting features. The Si,N
streich, which universally has been observed in the goo to g50 cm™! region, shifts
to an unusually low frequency. In most of the cyclodisilazane derivatives, this band
appears at SSo to §go cm—! with either no absorption or very weak absorption in the
goo to g50 cm™! region. A band, apparently characteristic of structures containing
N-silvlated silicon-nitrogen nng compounds!.3, was observed at 1030 cm™? in all
the cyclodisilazanes.

tudies of the equilibration reaction are continuing as well as investigations
of the chemical and physical properties of functional cyclodisilazane derivatives.
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