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The Preparstion Of Phenyldibrommitromethane

By

Edwin L. Mincher
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The purpose of this research was to prepare plenyle-
dibromnitromethane, Also it was desired to make some
physical measurements on the compound if the compound
could be made in sufficient quantity. So far as the

author ean find out, phenyldibromnitromethane is not
described in the literature.
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The Preparation of Phenyldibromnitromethane.

The method used in this synthesis will follow that of
Davison. His method eonsisted of brominating the sediwm
salt of phenylnitromethane to form phenylmonobromnitromethane,
It is assumed, therefore, that phcnjld&brmltmmothmo will
be formed by brominating the sodium salt of the monobrom
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Phenylnitromethanes

-The methods described in the literature dealing with the
preparation of phenylnitromethane are as follows: from the
nitration of toluene by dilute nitrie acid in a sealed tubo?i
from the reaction between benzenediazonium chloride and nitro-
‘nothano on alkaline .olutiplgl apd from the reaction between
benzyl chloride and silver nitﬁtt‘f Wislinces and Endres in
1902 made phenylnitromethane by condensing ethyl nitrate with
benzyl eyenide, and thm‘hydrelyﬂug the addition produet in
two stepu{. Gattermann and Wieland alse describe this nethod‘.’
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Because of the danger involved in using the method
which requires the use of ethyl nitmtf in part of the synthesis,
the author thought it best to omit that pr@coduro insofar as
possible. This was thought advisable because of the over-crowded
working eonditions in the laboratory this year. The chief |
method used, therefore, was the reaction between silver nitrate

and benzyl ehloridel
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Preparationg

(1) silver nitrates

The silver nitrfito used in this work was pre-
rared in this laboratory by reacting equi-molar
amounts of silver nitrate and sodium nitr‘aézto in
boiled distilled wated at room temperature., The
yellow colored silver nitrita was then filtered
on a Buechner suction funnel and washed with distilled
wator. The washed light sensitive salt was then
placed in a dark bottle and dried in a vacuum
desicator over amhydrous caleium sulfate, Because
not too high a vacuum was to be had, the drying

took about one week,

(2) Benzyl Chiorides
The benzyl chloride used in this work was that
that fraction collected between 176-179 degrees

centigrade. It was colorless,
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(3) Reactions
' The reaction was found to proceed extremely
slowly, Therefore, several runs were made and the
yrddmt accumulated over a peried of time,

For each rum, 1n grams (.16 mole) silver nitrite
were put into 20 ml. (.16 mole) benzyl chloride. -
The insoluble silver salt and the benzyl chloride
were shaken by hand oftin for two or three hours
and then left in a refrigerator for a specified
length of time, In runs #3, #4, and #5 about 206ml.
of dry diethyl ether was added. This was done in
order to increase the volume of the solution and
to permit greater dispersion of the silver salt.

In each case the ether was later removed by suction,
after filtering off the mixed precipitate of silver
nitrite and nilvet chloride, '

It was found ﬂmt the resulting reaction mixe-
ture was golden yellow in color but did not darken
very much upon ntan_dins in sunlight at room temp-
émturc. However, a copious quantity of brown fumes
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appeared above

which were assumed to be
the liquid. Ain it was noted that when some of
the reacted m:lxt?u was heated on a steam bath,

it decomposed, The liquid turned brown and brown
fumes again were given off, The odor of benz-
aldehyde was also detected, mcu observations
seem to coincide with those made by Daviaon‘. except
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that he mentions having been able to steam distill
phenylnitremethane.

| Ruther than take a chance on decomposing what
phenylnitromethane had formed, the mixture of it
and the residual benzyl chloride was used directly.

An approximate calculation of the yield is possible by
a method suggested in Findlays' "Practiecal Physieal Chmistry'z'
If it is assumed that the bemszyl chloride and phenylnitre-
méthane form a binary mixture, the following formula may be

useds
!ﬁll p = 100&%1; . {H )
1 3 2
where n, refractive index of benzyl chloride
4 . w " phenylnitromethane
; " ¥.. solution
d, density of benzyl chloride
d, . " phenylnitromethane
, " " solutien
P percent of benzyl chloride present
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1;¥he yi8lds were caloulated as followss

Time Refractive index Density sol'm % Cale., PMM,
Reacted - 8ol'a (n ) found (d ) ~ in sol'n

30 hre. 1.5378 1.103 grams/ece 4.7

8 days 1.5372 ; 1,09 " 15.0

14 days 1.5368 1,124 ¢ 41.0

21 devs 1.5382 1,330 o 5040

33 days 1.5051 1.07 * 68,3

On the basis of the e¢aleculations Just deseribed, it was
estimated that in the remaining 85 ml., of combined muduol;
there was approximately 35 grams (.25 mole) of phenylnitro-
methane. This would correspond to about a yield of 21%.

Preparation:

The residues containing the phenylnitromethane
‘were reacted in m poxtions with 507 sodium hydroxide
ic;lutaon at room temperature, until the reaction
seemed complete. Two layers separated, the upper
layer being oily and having the odor of benzyl chloride,
The lower water layer was deep red and contained the
water bolubu sodium salt of phenylnitromethane,

The two layers were earefully separated by means of
a separatory funnel. The oily layer was then set

aside for further separation in case more water layer
should come out,
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The red water layer was then reacted slowly
with bromine and accompanied by vigorous shaking.
A white solid formed which, upon further treatment
with bromine, gave a heavy red colored oil, Bromine
was sdded in slight excess in order to insure complete
resction of the sodium salt, The red oil was then
gseparated from the water solution and washed with
sodium bicarbonate solution in order to neutralize
any excess bromine which might be present. The
0il was then steam distilled and dried over amhydrous
sodium sulfate, The yield was 'o,.bout 14,4 grams or
9,4 ml. The refractive index taken on a small sample
was found to be 1,5681, which agrees closely with
that found by mviaon'. The product was dark yellow
color and did not change color appreciably when exposdd
to light.
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Phenyldibromni tromethane:

Preparations

14 grams of phenylbromnitromethane were treated
with 507 sodium hydroxide . The reaction was slow,but
with vigorous shakiﬁg.a yellowish orange solid and
some white flaky material separated out,Niether solid
seemed to be soluble in the water solution which had
turned a pale yellow color, A few extra ml. of sodium
hydroxide solution were added in order to make sure that

7o more solid would form,
The s0lid materials and the water solution were

treated with bromine along with vigorous shaking. It was
observed that a heavy amber colored oil formed, More K
bromine was added until the oil formation reached eompletién.
The ¢il and water mixture was then steam distilled.
The oil was then collected and washed with bicarbonate
solution,and thom further washed several times with plain
water, It was then dried over anhydrous sodium sulfate over
pight, When filtered about .7 ml., of amber colored oil
was recovered. This was the total yield.
The refractive index was found to be 1.5925 at 23 C .
When corrected to 20 C it has & value of 1.,5937 .
Exposure to light and room temperature apparently has no
effeet on the eompound,since no eolor change has been
observed, The o0il solidified when ita' temperatire was
lowered to between *.20 and -30 degrees Centigrade.,When
the temperature was raised to about 125 Centigrade the

0il decomposed and turned a red brown color,
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It was observed also that the o0il when ignited
burned with a smoky flame. A Beilstein test for
halogen was positive,

The author regrets that there was not enough
product left for a density determination, since
without a check between the theoretical and experiment-
&l molar refractions, it cannct be proved that this
material is phenyldibrommitromethane. However, the
reaction did seem to follow the expected plan,

The author made two attempts to make phenylnitromethane
by the reaction between benzene diazonium chloride

and nitreomethane in alkaline solution. The procedure
was followed exactly as directed, but ne product was
obtained,

The author made one attempt to make phenylnitromethane
by the method using ethyl nitrate. The synthesis was
abandoned at the ethyl nitrate stage because of an
explosion, wihieh was witnessed by Professor Schmidt.
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Summagz

The author attempted to synthesize phenyldibromnitro~
methane by brominating the sedium salt of phenylbrormitroe
methane, although the product formed has not been definitely es
established as the dibrom compound, because it was made in
such a small quantity as to prevent sufficient physical
measurements to be made. However, the great increase in
refractive index over that of the monobrom compound suggests
strongly that another atom of bromine has been added. This |
added to the fact that the reaction seemed to occur as expected,
‘alpo favors the suspicion that phenyldibromnitromethane has
been formed.

The compound formed has the following characteristiecs;

amber colered oil

non-light sensitive

decomposition point approximately 120°C
freezing point =209 to -30°C
refractive index 1.5937 at 20°C
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Suggestions fox Future Work

It is strongly suggested that at sometime or other someone
should make a eritical study and experimental evaluationof the
various methods used in making the fundamental compound,
namely phenylnitromethane., Then having found a safe satisfactory
method of'mnklng it, it worl'd be interesting to study the |
reaction rates of each compound in the series, phenylnitromethane,
the monobrom derivative, the dibrom derivative, and whatever
other derivatives can be made,

The author thinks that the kinetics of the fundamental
reaction between benzyl chloride and silver nitrite would be
especially worth investigating, because if a method could be
found to speed up the reaction, quantities of phenylnitromethane
could be made simply and easily for use in synthesizing the

‘halogen derivatives,
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