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~ ABSTRACT

LICHTENSTEIN, MARK S, Synthesis of ﬁ—methyl—N-Phenylaminomethyl—
trimethylsilane and N,N—Dimethylani1inomethyltrimeﬁhylsilyl-
Todide. Department of Chemistry, Hay 1970

N-lethyl-N-Phenylaninomethylirimethylsilane (I) has been
preparcd by heating an ethereal solution of lithium N~MNethyl-
enilide and chloromethyltrimethylsilane in a sealed flask for
two days at 110°;

The peak ratios in the NMR spectrum of the product did not
" correspond to those expected for I but suggested a different
product, N-Methyl-N-Trimethylsilyleniline (II). Elemental analysis
favored II although it could also be interpreted to support I.

The spectra of derivatives, and the substance's stabiiity to
vhydrochloric acid were characteristic of I. Tentative identifica—
tion of ethylene as a by-product, and a small degree of rezction
with hydrochloric acid support the presence of II, but only as

en impurity. This hypothesis has been verified by gas chromatog-
“raphy, which showed the major product to be 94%'pure and only .
one significant impurity present. The mass‘spectrum, howe#er, showed
no major peak at m/e 179, the molecular weight of II. The parent
peak at m/e 193, and a molecular weight of 197 + 2% determined
by.vapor phase osmometry provide convincing evidence in support
of I.

The methyl iodide and HC1l salts of N-Methyl-N~Phenylamino-
methyltrimethylsilane have been prepared and their identity
confirmed by their NMR: spectra. :
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INTRODUCTICH

In recent years consi&efable effort has been spent in
synthesizing compounds to be used in studies to determine the
extent of dmw-p7 bonding in certain organosilicon compounds.
Messe (1) has summarized the recent, and often questioned
evidence on dx-~pfm bonding and has placed the objectives of
these studies in perspectlve.

For our study it was necessary to synthesize. the following

sets of related compounds.

A B
1.. Ph-0~CH Z-S ille 3 die CH3—O—CH2—S ille 3
2o Ph—S-CH2—51He3 2 CH3-S-CH2-51M93
3. Ph—ﬁ-CHZ-S1Me3 3. EtéN-CH2-81He3
OH3

Compounds A-1, A-2, B-1, and B-3 have been prepared with little
difficulty. However, synthesis of A-3 by methods analogous 1o
those used in preparing the other compounds proved to be un-
successful. This project has therefore been devoted to synth-

esizing A-3 and some of its derivatives.
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DISCUSSION

The first method, which was successful in preparing
Et N-CH,~-Sille, (1) and Ph-NHCHz-SiIvIe3 employed the direct §2
of chloride by the amine (Reaction 1)

1. 2 Phy-H + Cl-CH,-Sille, — — Ph-J-CHSille; + Ph-j-H . KC1
¢H CH CH, -

3 | 3 3
Refluxing the reaction mixture resulted in the formation of
methylaniline hydrochloride and other products which‘could not .
be separated. The NMR and infrared spectra of the liquid phase,
after filtration of the precipitated amine hydrochloride, were
uninterpretable. =

Strong bases, such as sodium metal and sodium hydride, were
then incorporated in the reaction mixturé to form the anion of
the amine, a stronger nucleophile than the free aminec. Again,
the products resisted geparation and the spectra provided little
help in their identification.
: Since the two bases used above were insoluble in the reaction
medium, and the sodium salt of N-methylaniline perhaps too in-
soluble to affect the reaction, it secemed desirable to maké the
lithium salt. Lithium compounds are generally more soluble in
organic reagents than their sodium counterﬁarts. The following

reactions were therefore proposeéd.

Ph-li + Ph-§-H — 5 Phy-Li + PuH

H T
Oy oy
2. Ph-N-1i + C1-CH ~SiMe., — 3 Ph-N~CH,-SiMe, + L3C1 (solid)
b 2 3 : 2 3
3

CH3 I

The NMR spectrum of I should show an aromatic absorption
and singlets due to N-methyl, methylene, and silylmethyl protons
in a 5:3:2:9 ratio. The actual spectrﬁm of the product showed
only three sets of peaks: an aromatic absorption at T.3 - 6.3 ppm,

a singlet at 2.7 ppm, and a silylméthyl singlet arbitrarily
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positioned at 0.0 ppm in a 4.8:3.5:6.0 ratio, Even if the N«mefhyl
and methylene protons of I had the same chemical shift, the ratio
predicted wbuld be 5:5:9.

Phe low value of the peak at 2.7 ppm could be explained on the
basis of a second possible product (II) formed by the Sg2 dis-
placement of the chloromethyl group in chlorcmethyltrimethylsilane
by the base (Reaction 3).

3. Ph-J-Li, + Cl-CH Sie. Ph-N-Sille, + Li—CHzcl
CH. 2 3 3

3 L el

The NMR spectrum of II would exhibit three sets of peaks in the
ratio of 5 (aromatic) : 3 (N-methyl) : 9 (silylmethyl). The dis-
placement of electronegatively substituted carbon atoms bound to
silicon by strong bases has been well documented by Eaborn (2).
Considering the relatively drastic conditions employed in Experiment
III such a displacement might have been expected. '

The elemental analysis performed'by Micro-Analylis, Ince.
favored product II, although it could also be interpreted to support
structure I.

The molecular weight determination by vapor phase osmometry
indicated a molecular weight of 197 + 2%, supporting structure I.

Experiment IV was performed to detect gaseous products whose
presence might confirm the occurrence of Reaction 3. One of the
products, Li—CHZCI, is highly reactive and would be expected to
either abstract a proton from the reaction medium, forming methyl
chloride (bp —240, mp -970) or form carbene and lithium chloride.
The carbene could then undergo an insertion reaction or dimerize,
forming ethylene (bp -1040, mp —1810). No NMR absbrption was observed
for methyl chloride but a peak at 5.3 ppm relative to THS suggested
the presence of ethylene or dichloromethane (bp n” y WP -970).
Decolorization of bromine provided additional evidence for the
presence of ethylene. An infrared spectrum of the gas would further
aid in its identification, and such an experiment is currently

in progress. The amount of gas produced was quite small, indicating
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that Reaction 3, if it occurs at all, is only a minor side reaction.
Salts of the product from Experiment III appear to support
compound I. The methyl iodide salt would be expected to show four
peaks in a ratio of 5 (aromatic) : 2 (methylene) : 6 (N-methyl) :
9 (silylmethyl). The actual spectrum showgd the predicted four
peaks in a 5:2:6:9 ratib. The spectrum of the HCl salt was some-
what less informative but nevertheless supported structure 1. No
N-H peak was observed due to exchange with acetone but the thrée
sets of peaks in a ratio of 5 (aromatic) : 5 (methylene and N- methyl
combined) : 7.6 (silylmethyl) was closer to the 5:5:9 ratio ex-
pected for I than the 5:3:9 ratio expected for II. |
Since II could not be prepared by direct combination of
chloromethyltrimethylsilane and N—methylaniline, it was of interest
to cbmpare the methyl iodide salt of N-trimethylsilylaniline with
the HC1 salt of the product isolated in Experiment III. If the
product of Experiment III ﬁere compound II, the spectra of both
salts would be identical. The infrared specfra proved that the salts
were different but furnished little additional information. The
NMR spectrum of the hydro‘iodide'salt of II, prepared by the add-
ition of methyl iodide to N-trimethylsilylaniline,-shpwed no
silylmethyl absorption, indidating cleavage of the Si-N bond. Cleav-
age of Si-N bonds by acids have been well substantiated (2,3).
A reaction of this sort is illustrated by Equation 4.

4., Ph-lj-Sille, 4+ HX —» Me,SiX + PhNH
B 5 y 3 2
8i-N bonds are also cleaved by amine hydrochlorides when the silicon

halide is volatile and cen distill from the system (3). Reaction

5 is a typical example.

+ PhHH3X _— MeBSiX + 2 PhNH2

5. Ph-J-Silfe
- H

The HI salt of II prepared by the addition of methyl iodide to

N—trimgthylsilylaniline should cleave according to analogous reactions,.
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If the product from Experiment III were a mixture of compounds
I and II, acid cleavage of II (Reaction 6) would give an indication
of its composition. Experiment VI-B has shown this hypofhesis to
be true. Upon reaction with conc. hydrochloric acid an iminiscible

layer separated which exhibited a single silylmethyl NMR gbsorption.

6. Ph-Y-Sille

e + 2HCl ——) He33101 + Ph;NHQCI

3
3 | : ¥

Making the HC1 layer alkaline liberated a base whose NMR spectrum
oorrespondod to that expected for I. Comparison of the gas chrom-
atographs of the starting material and the acid treated product
revealed that an impurity (presumably II) initially present, had
been quantitatively converted to N-methylaniline. The mass spectrum,
however, showed no major peak at 179, the molecular weight of II.

Preparation of I via Reactions 7 and 8 yielded a product
identical to that isolated in Experiment III,

7. Ph-Li + Ph-N-CH ~Sille, — Ph—N—CH -Sille -+ PhH
? g 2 zh Li 2 3

. Ph- £ el ¥ Lo ’
8. Pb N-:-CH2 Slho3 + CH3I —— Ph g—CHa Slhe3 + Lil

Ii : H3

A mass spectrum of the product from Experiment III gave a

parent peak of 193, strongly supporting compound I.



EXPERINENTAL

I. Synthesis of Phenoxymethyltrimethylsilane

A) Preparation of Potossium Phenoxide

38.0g (+404 mole) phenol on 75ml of 95% ethanol and 22.4g
(.400mole) potassium hydroxide in 200ml of 95% ethanol were mixed
together in a 400ml beaker. After heating 10 min on a smlaa hotplate

the solution was concentrated on a rotary evaporator until a sludge

remained. The sludge was dissolved in 50ml of acetone and the
potassium phenoxide precipitated by the addition of 200ml of ether.
The precipitate was filtefed by suction, washed several times with
small portions of ether and sucked dry. Last traces of ether were
removed by storing the product overnight in a vacuum desiccator

at water aspirator pressure.

B) Preparation of Phenoxymethyltrimethylsilane

To a2 100ml flask fitted with a reflux condenser and a magnetic

stir-bar wes added 45ml of methanol, 13.2g (.10 mole) potassium
"phenoxide and 12.2g (.10 mole) chloromethyltrimethylsilane. The
mixture was refluxed and stirred.

Within a few hours, KCl began to precipitate. After three days
of refluxing the solid was filtered off and the filtrate distilled
through a 5" column packed with glass beads. After most of the
solvent and unreacted silane had been distilled, a solid (probably
KC1 and/or unreacted PhOK) appeared in the distilling flask meking
further distillation impossible. An NMR: spectrum of the liquid
remaining in the flask indicated it was the desired product
(Figure 1).

Ether was added to the distilling flask and the solid was broken
with a glass rod. The suspension was then transferred to a sep-
aratdry funnel, 50ml water added, and the mixture shaken. The brown
aqueous layer was discardéd and the ether layer washed twice with
25ml portions of water, dried with anhydrous sodium sulfate, and
filtered. The ether was removed on a rotary evaporator, leaving

approximately 5ml of phenoxymethyltrimethylsilane.
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II. Preparation of Phenyllithium (5)

All apparatus was dried in an oven, cooled in a desiccaor,
flushed with dry nitrogén prior to use and assembled in & glove-
bag under a nitrogen atmosphere. The reaction itself was also
run under nitrogen.

Lithium wire (4.0g, .576 mole) was wiped of its protective
grease coating and cut into small pieces (ca. 2¢m), letting the
pieces fall directly into a 500ml three-neck flask containing
150ml of sodium dried ether and a magnetic stir-bar. The flask
was fitted with a low temperature condenser and a 50ml pressure
equallizing dropping fumnel containing 39g (.25 mole) of bromo-
benzene, and a glass stopper in the third neck. Provisions were
made to run the reaction under a dry nitrogen atmosphere (see
accompanying diagram).

After addition of bromobenzene, the mixture was stirred for
10 min, allowed to settle, and filtered through glass wool into
“a glass stoppered flask, : '

To determine the concentration of the phenyllithium, aliquots
were pipetted into 125ml Erlenmeyer flasks, hydrolyzed with
‘distilled water, and titrated with standard HC1l using phenol-

phthalein for the indicator.

¥ Low Temperature
Condenser

Dropping
funnel

£, 43 NMagnetic Stirrer
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I1I. Reaction 6f Phenyllithium with Ne=lethylaniline and
Chloromethyltrimethylsilane

A 100ml flask containing 10.7g (.10 mole) N-methylaniline,
equipped with 2 magnetic stir-bar and a pressure equalizing
dropping funnel containing 57ml of 1,671 phenyllithium (.095 mole)
in ether, was attached to a dry nitrogen supply and cooled in an
jce bath. The phenyllithium was added slowly with stirring. To
this solution was added 12.25g (.10 mole) chloromethyltrimethyl-
silane. A emall portion was placed in an_NMR tube which was cooled
in dry ice-acetone and sealed under nitrogen. The remainder was
transferred to a 100ml round-bottom flask (the neck of which had
been previouSIy tapered to a diameter of approximately Gmm)rand
sealed in a similar fashion..

The flask and NMR tube were immersed in a heating bath thermo-
gtatted at 40°. An NNR spectrum of the solution after 20 hrs
jndicated that no reaction had occurred. The tube and flask were
then transferred to a 110" drying oven. Within 30 min a white
precipitate had formed. NMR spectra were recorded periodically
for several days until no further changes were observed (Figure 2)

’The sharp singlet at 7.l ppm (relative to the silylmethyl
absorption in chlorome%hyltriﬁgthylsi1ane) and the absence of the
broad amino hydrogen absorption of N-methylaniline confirmed
conversion to the lithium salt and formation of benzene.

Reaction between chloromethyltrimethylsilane and the lithium
salt of N-methylaniline was observed through the decay of the
N—methyl singlet at 2.73 ppm, the formation of a new peak at 2.78
ppm, and the formation of a’second silylmethyl peak at =.03 ppm.'

Upon completion of the reaction the flask was opened, 50ml
of water added to dissolve the precipitated lithium chloride,
and the mixture shaken in a separatory funnel. The aqueous layer
wag extracted with 25ml ether and then discarded. The combine
ether layers were dried over.anhydrous calcium chloride and filtered.
Evaporation of the ether left approximately 20ml of a high boiling
residue. Thin layer and gas chromatography indicated the presence

of two major components, one of which corresponded to N-methylaniline.
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Distillation through a 5" X 3" Hempel column packed with
glass beads under a nitrogen atmosphere yielded two fractions.
The fraction boiling at 39°- 40°/lmm was characterized by NMR
and infrared spectra as N-methylaniline. The gsecond fraction
(ca., 10ml) boiled at 70°~ 71°/imn. The small amount of tarry
residue remaining in the distilling flask was discarded.

The infrared spectrum of a thin film of the second fraction
(Figure 3)_showed’no N-H stretching frequencies in the 3400 cm’l
region. Other than this feature, the infrared spectrum of the
product closely resembled the spectrum of N-methylanilinee.

The NIMR spectrum’(Figure 4) showed three areas of interest:
an aromatic absorption at 7.3 = 6.3 ppm, a singlet at 2.7 ppm,
and a singlet in the silylmethyl region arbitrarily positioned
at 0.0 ppme The ratios were 4.8:3.5:6.0, respectively. The ratios
expected for the desired product, N—methyl—N—phenylaminomethyl—
trimethylsilane, are 5:3:2:9 or 5:5:9 if the N-methyl and methylene

protons have the same chemical shift.

IV. Detection of Gaseous By-products Generated in Experiment ITI

The reagents were preparéd according to the procedure outlined
in Experiment III, but this time sealed under vacuum as follows.
A reaction vessel (Figure 5) was constructed from 35mm Pyrex
tubing, provided with a 3mm o.d. steﬁ to serve as a break seal-and
e 10mm o.d. side arm with a seal-off constriction for addition of
reagonts and attachment to the vacuum system. The reagenis (already
mixed) were added through the side arm, washed down with dry ether
and frozen in liquid nitrogen. The 3mm stem was then sealed. The
side arm was connected to the vacuum system at F (Pigure 5),
which was repeatedly evacuated and filled with nitrogen through
stopcock H several times. The system was evacuated a final time
and the side arm seéled off at the thickened constriction.

The sealed reaction vessel was immersed in a heating bath
thermogtatted at 950. Sometime during the night, after at least
5 hrs'heating at 950, the thermometer broke and the temperature
rose to 184°%. An aliquot heated in a sealed NIR tube revealed a
complete reaction after overnight heating at the elevated temperature.
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The reaction vessel was placed in the break seal apparatus,
I, and connected to the vacuun system via a ball—and-sockef joint
at P. Stopcocks C, E, and G were opened and the fore pump turned on.
When the pressure on the McCleod gaunge was .2mm, trap B was immersed
in liquid nitrogen, aand the o0il diffusion pump, A, contéining 50ml
of dioctyl phthalate, set into operation. Vessel I was immersed in
liquid nitrogen but the contents of the reaction flask never froze
completelye. When the MeGleod gauge registered less than .00lmm,
stopcock C was closed, the 3mm stem broken by turning fork J, and
the Dewar of liquid nitrogen removed from I. A small Dewar of
liquid nitrogen was then placed around one of the NIIR tubes located
at K. No condensation was observed in the NMR tube until I was
warned with an infrared heat lamp sufficiently to melt the frost
which had accumulated on its outside surface.

When the tube had been filled to a depth of approximately 2"
with condensate, it was sealed off, Two similar tubes were prepared.
The NHRispeotfum (Pigure 6) showed, in addition to ether, a peak
at 7.2 ppm (benzene) and at 5.3 ppm. Two sources of this second
- peak afe dichloromethane and ethylens. ; :

One of the tubes was frozen in liquid nitroged, opened, and
placed upside down in & 10 X T5mm test tube cbntaining 10% alcoholic
silver nitrate. Upon warming to room temperature, the contenis mixed
with the silvef nitrate solution but no precipitate was formed.

The other tube was frozen, opened, and placed upside down in a
10 X 75mm test tube containing dilute (1light yellow) bromine in
carbon tetrachloride. Within 5 min the solution was decolorized.
A blank was run on sodium dried ether, but the solution remained
yellow.

In a similar exﬁeriment bromine was bled into the vacuum
system through stopcock H and collected in an NIMR tube along with
the ether solution. Within 5 min after the tube was sealed off and

warmed 1o room temperature, the solution lost its color.
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V. Derivatives of Product from Experiment III

A) Methyl Todide Salt
To a 10ml Erlenmeyer flask was added 5ml of methyl iodide
and .5ml of the product from Experiment III. The solution was

heated a few minutes to initiate_the reaction and allowed to cool.
The white crystals were filtered through a coarse sintered glass
filter and washed with acetone. The crystals were dissolved in a
small amount of methanol and reprecipitated with benzene. After
filtering and washing with ligroine (bp 0 600) the product
was stored overnight in a vacuum desiccator at 2mm. The crystals
melted at 197°- 199

The NMR: spectrum (Figure 7) in DiSO-d6 showed a low field
aromatic absorption at 8.3 -~ 7.6 ppm, and singlets at 4.05, 3.82,
end (arbitrarily) at 0.0 ppm-in a 5:2:6:9 ratio.

B) HC1 Salt

25ml of concentrated hydrochlorié acid and 40ml of ether
were shaken in a separatory funnel, Upon separation, the agueous
layer was discarded and the ether Phase dried over anhydrous
sodium sulfate. 0.5ml of the product from Experiment III was
added to 25ml of the HCl solution. The solution immediately became
cloudy and within a few minutes white orystals formed. The salt
was filteted through a coarse sintered glass filter, washed with
carbon tetrachloride, and sucked dry. The product was recrystallized
from acelone and dried 15 min at 110°%. A wide melting range
(132°- 140°) indicated the product was impure.

The NNR spectrum in acetone-d6 (Figure 8) showed a low field
aromatic absorption 8,2 - 7.3 ppm, two peaks at 3.28 and 2.24 ppm
which mergéd togethery, and a silylmethyl peak arbitrarily set at
0.0 ppme The ratios were 5:5:7.6, respectively. Assuming that the
proton exchanged rapidly with the acetone solvent, and that the
peaks at 3.28 and 3.24 ppm represent the methylene and N-methyl
absorption of the desired product, the ratios would be expected
to be 5:5:9. |
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VI. Stability of the Product from Experiment III

A) Reaction with Alcohol
To a 50ml flask was added 20ml of methanol and 1lml of the

product from Experiment III. The solution was refluxed 3 hrs and
and the alcohol removed with a rotary evaporator. An NMR spectrum

of the residue indicated no reaction had taken place.

B) Reaction with Concentrated Hydrochloric Acid
To a 25ml flask was added 1lOml of concentrated hydrochloric
‘acid and 1lml of the product from Experiment III. White crystals

immediately formed but upon warming an immiscible layer separated.
The mixture was refluxed 15‘min to complete any reaction which
had occurred.

The upper layer was extracted with 10ml of ether, dried over
anhydrous calcium chloride, aﬁd concentrated to approximately 2ml.
The NMR spectrum showed, in addition to ether, only one peak in
the silylmethyl region at .06 ppm relative to THS.

The aqueous layer was boiled to remove any volatile products
which may have escaped ether extraction; cooled, and made alkaline
with sodium hydroxide. The immiscible layer which separated was
extracted with ether. The ether layer was dried over anhydrous
-calcium chloride and the ether removed by a rotary evaporator. The
NMR spectrum (Figure 9) was identical in appearance to that of the
starting material, except the ratios were 5:5:8.2 rather than
5:3.5:6. This corresponded closely to the 5:5:9 ratio expected for
N—methyl-N—phenylaminomethyltrimethylsilahe.

The acid treated product and the starting material were
'compared by gas chromatography (six feet DC-T10 Silicon 0il Column,
20 psi He, 1900) and the peak areas approximated by triangulations.
The starting material showed two peaks: R.T. 1.55 min (N-methyl-
aniline,.95%),4.05 min (93.7%), and 5.30 min (5.3%%). The acid
treated product showed only two peaks: ReT. 1.55 min (N-methyl-
aniline, 6.2%) and 4.05 min (93.8%). Apparently the impurity at
R.T. 5.30 min had been converted to N-methylaniline upon acid

treatment.
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VII. Prepératioh of N-Methyl-N-Trimethylsilylaniline
To a 100ml flask equipped with a raflux»condenser and a
drying tube was added 23.4g (22 mole) N-methylaniline and 10.8g

(.10 mole) trimethylchlorosilane. The solution was refluxed

overnight. No change in the IMR spectrum was. observed. After
refluxlng 5 days, only an insignificant amount of product formed,

and upon distillation only N-methylaniline, bp 35 /1mm was recovered.
A tarry residue in the distilling flask proved to be malnly

impure N-methylaniline.

VIII. Preparation of NeTiimethylsilylaniline (3)

To a 50ml Erlenmeyer flask containing 25g (.27 mole) aniline
and dooled in an ice bath, was added 10.0g (.093 mole) *trimethyl-
chlorosilane., A pfecipitate formed immediately. The mixture was
removed from the ice bath, allowed to stand 30 min, filtered, and
washéd with ligroine (bp 1000- 1150). The ligroine was removed on.
a rotary evaporator and thé residual liquid distilled under reduced
pressure. After distillation of aniline at 34°/lmm, the fraction
boiling at 48°/1mm was collected (bp (1it) = 206°/760mm, 98°-
990/19mm). The NMR spectrum (Figure 10) of this fraction showed
"an aromatic absorption at 7.25 - 6.40 ppm, a broad singlet (N-H)
at 3.05 ppmy, and a silylmethyl singlet arbitrarily positioned at
0.0 ppm in the expected 5:1:9 ratio.

IX. Methyl Yodide Salf of N-Trimethylsilylaniline
To 2 25ml flask equipped with a reflux condenser was added 1lml

N-trimethylsilylaniline and 10ml methyl iodide. Crystals formed
after several hours of refluxing and the mixture refluxed overnight.
The crystals were filtered, weshed with ether, and stored overnight
in a vﬁcuum desiccator at 3mm. The NIR spectrum showed no silyl-

methyl absorption, indicating cleavage of the Si-N bond.

X. Preparation of N-Phenylaminomethyltrimethylsilane (5)

A) To a 250ml flask fitted with a reflux condenser and a drying
_ tube was added 37g (.4 mole) aniline (distilled over zinc), 12.25o
- (+10 mple) chloromethyltrimethylsilane, and 80ml ligroine (bp 100°-
115°). The mixture was refluxed for a week., During this period

solid accumulated in the condenser sealing it. The resuliing
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increase in pressure loosened the condenser and most of the

solvent eveporated. The remaining liquid was distilled at -reduced

pressure yielding about 5ml of product, bp 72°/lmm.
The NHR spectrum (Figure 11) showed an aromatic absorption

at 8.0 - 6.8 ppm, and singlets at 3.50 (N-H), 2.55 (methylene),

and, arbitrarily, 0.0 ppm (silylmethyl). The ratios of 5¢1:1.0:1,9:8.4

correspond closely to the expected 5:1:2:9 ratio. :

B) A 100ml flask containing 22.5g (.24 mole) aniline and 12.25g
(+10 mole) chloromethyltrimethylsilane was refluxed overnight. The
aniline hydrochloride precipitate was filtered and washed with ether.
The ether was removed from the filtrate on a rotary evaporator and
the residual ligquid distilled under reduced pressure., The fraction
(approximately 5ml) boiling at 72° was collected. This method of

preparation is to be preferred over method A.

XI. Methyl Iodide Salt of N-Phenylaminomethyltrimethylsilane
A solution of 10ml methyl iodide and lml N-phenylaminomethyl-

trimethylsilane was refluxed overnight. No reaction had occurred.
10ml methanol was added to increase the polarity and the solution
refluxed overnight. Upon ovaporation of the methanol and methyl

iodide only a gummy residue of impure starting material remained.

XII. Preparation of N-llethyl-N-Phenylaminomethyltrimethylsilane

A 25ml flask containing 2.15g (.012 mole) N-phenylamino-
methyitrimethylsilane, fit with a pressure equalizing dropping
funhel containing .0123 mole phenyllithium in éther, was attached
to a2 dry nitrogen supply and cooled in a dry ice - acetone bath.
The phenyllithium was added slowly wifh magnetic stirring. When V
addition was complete, 1ml (016 mole) methyl iodide was added and
the solution was warmed to room temperature. A precipitate formed
within a few minutes. After 40 hrs of stirring water was added
and the organic layer separated. The aqueous layer was extracted once
with 5ml of ether and discarded. The combined ether phases were
dried over anhydrous calcium chloride, fiitered, and the ether
evaporated., The IMR spectrum was identical to the s?eétrum of
the product from Experiment III.



XIII. Analyses

A) Elemental Analysis (Micro-Analysis, Inc., Wilmington, Del.)

Sample MNI~3 (Experiment III)

% Found . Molar Ratio
A < B Average of A and B
G 69.83 12,63 10.48 11.56
9657 20.70 17.20 18.95
B 773 1.20 1.00 1.10
Si12.87 1.00 .83 +90

*‘By differenge

B) Molecular Weight by Vapor Phase Osmometry

(Schenectady Chemicals, Inc.)

M.We = 197 & 2%

C) Mass Spectrun (Remnselaer Polytechnic Institute)

m/e of Parent Peak = 193

There was no major peak at m/é 179, the molecular weight
of N=lethyl-N-Trimethylsilylaniline.
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SUMMARY

Neliethyl-N-Phenylaminomethyltrimethylsilane (I) has been
prepared by'heating an ethereal solution of lithium N-methyl-
anilide and chloromethyltrimethylsilane in a sealed flask for
two days at 316°, :

: Conflicting sets of data suggested that the broduct was
either I or N-Methyl-N-Trimethylsilylaniline (I1). However,
subsequent measurements indicated that the desired product, I,
had been isolated in 94% purity.‘The tentative identificatiom
of ethylene as a by-product, and the spectrum of a product
formed upon reaction witﬁ concentrated hydrochloric acid suggest
that some of II had been formed. This_hygothesis was partially
substentiated by gas chromatography, although no major peak

at m/e 179, the molecular weight of II, was oBserved in the
mass spectrum. A parent peak at m/e 193 and a molecular weight
of 197 2% established by vapor phase osmometry, strongly
suggest that the product is compound I.

The methyl iodide and HC1l salts of I have been: prepared
and their identity confirmed by their NHR spectra.
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