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The Physical Properties of Dibron-
gdinitrosethase and its Reaotion with
Liquid Ammonis
Althkough there are at least half & dozen methods

of preparing dibroméinitromethene given in the litera-.
ture(l}, the only physieal propertles mentioned are
the freezing snd boliling points(£(. Hence, after meking
the compound inorder to sindy its resction in liquid
smnonis, dste was obtained on other physical character-
istics.

Preparation

The method of preparation chosen was that of Downing
and Orr(3) since it required only common, inexpemsive
regeents. First symsetiriesl tridbromsniline was made by
passing dromine vapor through a& solution of aniline
hydrochloride in water and them filtering and {rying the
preecipitate. This wee reacted with eoncentrated nitrie
secld in the ratio Sce of acld per grem of tribromaniline.

The reaction was exotheramie so the flagk was cooled
to meintain controel. Bromine vapor and oxides of nitrogen
were ovolved during the resetion. At its completion the
resction mixture was atesm distilled, the dibromdinitro-
methane coning over easily as a greenish-black, heavy,
insoluble oil.

The water layer of the distillate was feosnted and
the dark liquid shaken with dilute esustie solution.



After several such treatments 1t beosme a light opacue
Jellow and was then washed with water. The dibromdinitro-
nethane was extracted with ehloroform and dried over
ealeium ohloride. Separstion from the ehloroform and
final purificetion was soomiimce by repested Trae-
tional vecuus déistillations.

4 wolecular weight determination by the freezing
point depression of benzene gave & value of P80 £m per
&2 0l while the sum of the atomie veights is £54, the
veariance being within the limits of experimental error.

General Charsoteristies

The didroméinitromethane was & clear 1izht yellow
liguid freezing at 4-5C. It wes & strong lsehrymetor
and sxtremely correosive, resesbling nithe acid in its
oxidizing setion.

The instebllity of the compound (1t sxplodes at
about 180 degrees C.)(4) necessitated its distillation
in veouum. A1 tempersatures above 80 degrees C. decon-
position proceeded st an apprecisble rate, the liguid
becoming dark brown. Thig resction vas also observed
to proceed photochemienlly atl room temperature for the
liguid éarkened more rapifly when kapt in a clear
bottle exposed to sunlight than when kept in the dark.

Dibromdini tronethane was found to be completely
uniseldle with orgenie liquids such sz ethar, bergene



and shloroform and completely imsolubls in water.

!haa&atl rwt;nrtlto.tt 20° ¢.

Density
The density of the liquid was determined with 10ee

pyenomsters, thersostated with & large beaker of water.
The temsperature was constent to two tenths of a degree.
The samples are from separete preparations.

sample Deterzinations oin gend ty

1st
I £.4400 2.4401
11 2.4879 2.4280
11z 2.4407 2.4412

iverage value of density £.440 gum/oe

Surface Tension
4 Du Nouy Tensimeter was calibrated with welghts
and the surface tension of water determined o cheok the
ealibration.
Zxperimental valus for 5.7. of water 72.4 dymes/on
secepted value for 5.T7. of water 7.1 dynes/on
The purface tension of &lbromdinitromethane was
then Tound te be 47.7 a:ncclcn..
The chie? soures of error was in the togatrtturo

control. in srror of as vuch as one degree Centigrade

ney be involved.



Sugden's Parachor osleulated from the experimental
values of the surface tension snud density of &ibroméi-
nitromethane was founé to be given by P = 284.7 where

r e e
¥ = 262.9
D= 2.440
d=0
= 47.9
Teking the sum of the atomle and group perachors
#ives the following remult.

2 %0, & 73.0 148.0
2 By & 68.0 136.0
1 o & B8 4.8

TE86.8

“his value closely checks the ome above, the veriance
beeins about mine temths peroent.

Boiling roint _
Becording the tempersturs with s thermometer oal-

ibrated to one tenth of & degree Cenmtigrade, the divrom-

dinitromethane was vacuum distilled at 72.4° C. under

l6mm pressure.



Index of Refrsetion

The index of refraction wes determined with an
ibbe Refrectoneter using s @&Iu vapor lamp as the
light source. The value obiained was 1.5280.

Speeific refraction = § —mrrp = 0.1762

where é = 30“0
z n *® 10588

Yoleculer refraction = 265.8 times 0.1262
= 32.30

Taking the sam of the atomic refraotions gives the
following value for the moleculsr refrsetion.

C & 2.37 2.37
£3r & 8.88 17.72
amg & 6.68 13.30

Zoleeulsr refrsetion = 32.09

Yimg’.

in Ostwsld viscometer standardized with water wus
used In making the viscosity determination. The apparatus
wes thermogtated with a large besker of water, the temp-
¢rature remaining constant to one tenth degree Centigrade.
The maxisum varisnce from the mean in & serles of deter-

ninations was one tenth pereent.




Table of Visoosity Heasurements (time of flow throush
viseometer in ssconds)

Pbrondinitromethane water
179 .4 84,8

173 .6 94.2

1?9.‘5 94.8

1” .E‘ 24 04

13.& 34.6

8 *04

Ave. %WZ% ive. 4.7

Relative viscosity of &lbromdinitromethane =

—W‘g:‘& m"”:* = 4,849

viseosity of water st 20° C.* 10.09 uillipoises

ibsolute viscosity of dibromdinitromethane
at 20° C.% 46.84 nillipoises.



The Heaotlon of libromdinitromethans with
idguid imuonia

The resetion of tetranitromethane yjth liguid asasenis
was studied by Kraus (6). Bls conelusion wes thet & nitre
group was replaced by & hydrogen on the earbon stom to
give nitroforam which then became nitrofors amweonis or the
emuonium salt of nitroform. The resetion was then represented
by some equstion sueh as the following:

6C(50) #1480y = 6C(HOp gl +25H,EOz+3H0 » 8N

70(¥0p) 4 +168Hy = 70(H0p) gBRA4NH N0 ,92Ho0 + OF

The resection of didbrondinitrumethane with 1iguis
smmonis presents the poseidility of different #menets
from the above la_ that the reduction esn occur by rezovel
of elther bromine atoms or nitro groups.

‘%hen = glass bulk filled with élbroudinitromethsne
was broken benesth the surface of licuid amzonia contained
in & Tewer & vioclent resction took plasce with the evolution
of & colorless gas and the formation of & clesr yellow
8olution. The gﬁs was coliected over water to remove the
samopin. On the assumption that it was nitrogen esleulations
showed that one mole of the gas wes formed by 2.8 moles of
didromdinitromethane. The determinstion wng very spprox-
imate due to poor tempersture coutrol, and the presence of
water and ammonis vapor in the gas burette.



The yellow liguid ammonis selution onm evaporation
ylelded a bright yeliow solld which decomposed readily
when hented lesving = white 20lld residue. The latter
was found to be ammoniun bromide. The pr;nnec of two
sukatanees In the recction product was also indlented
by the formation of two types of erystels when & water
solution was evaporated.

The percentsge of ammonium bromide in the resction
produet was found to very considerably,ranging from 26y
to 43¢. 01é samples as well as those whieh had been heated
sven slightly showed high percentages indieating the vol-
$1tization or decomposition of the organle substance.

Csustic soda wae sdded to = water eclution of the
resnetion profuect and the ammonis dlstilled over. iAlthough
the semple eontained only 40.0¢ amuonius bromide corre-
sponding to 5.9E¢ amsonia the total smount of ammonis
prelensed by the base wap found fo be 12.08 . The excess
sust then heve come from the organie compound whieh was
apparently the smmonium salt of an organie reld,

The selt-like charscter of this organiec substanece
was slso evidenced by ite ebliity to dizeovle in wmter
and the lover saleohols and its insolubllity in ether,
venzene, and ehlorofora.

The addltion of s strong aecld to an aqueous solutien
of the reaction product changed It Ifrom yellow to



eolsriess, while neutralization of this eclorless solu-
tion brought back the yellew color. A teutamerie shift
in the orgenie salt ®ith u change Iin the pH of the solu-
tion wes thus indloated.

the avidence 1s sstisfied by the equation

SBroc(NGglp + BNH; = ZBrC(BOp)ghlly ¢ SN bra ¥,

the ratio of the nusber of moles of éibrquinisro-
methane per mols of nitrogen would be 2:1 as compared
with the rough experimental determinstion of 3.8:1 . The
pereentege of amasoniws brouile would be 22.7 while the
higher and inconsistent perceniages found sre explained
by the ready gsconposition of the organle product. 4
aixture of these two substances containing 40¢ am=onium
bromide would eontain 12% ammonia cheoking the sbeerved

ralue.
the ohenge in solor may be explalned by the Tollowing

reactionsg.

m--gi}'-am,l 550z, az-gx-vm -GEgzy sr.gggag
8op 2 |

Thus in seld solution the bromdinitromethane would
be slmost completely prevemtsd fronm going into the
sei-Tors in whieh it is eolorsd.



The genersl conelusion formeéd i1s that smmonis, in
redueing dibromdinitiromethane, attacks the bromine atoms
iz preference to the nitre groups and that the reduetion
senpes when one brozine hes been replaced by & hydrogen.
The bromainitromethane thus formed rearranges into the

selfern snd then combines with a nolecule of aamonia to

fora the asmonium salt.

ummery
tete on the phyrasieal properties of dibromdinitro-

methane and its resetion with ligquid ammonis are given.
in ecustion and & mechaniss for the resction are

gasgested.
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