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INTRODUCTION
In the examination of explosives there arc actually established
the following constanis according to the methods developed by
Bichel,! Kast,* Will, Dautriche, Noble, cte,, and to the principles
enmunciated by Berthelot ® Sarrau. Vicille, Abel and others:

1. Velority or rate of explosion
2. Lnergy liberated hy the explosion
3. Composition of the products formed
4. Calculated temperature produced by the explosion
H. Pressure in a 15 1. Bichel! homb
fj. Enlargement of the cavity in a Tranzl lead block
7. Duration and length of the flame produced by the explosion
of 100 g of the substance
8. Stability and the initiating explosion temperature
9. Sensibility to shock
The greatest weight ought undoubtedly to be assigned to the
constants 1, 2, 3, Sand 9; but as we have not had at our disposal the
necessaty devices with which to measure the first three, we have

* From Recueil des Trovaux Chimigues des Fays Bas, val, 3%, ne. 2, pp. 45177,
Fely. 15, 1920,

' Bichel, "Methoder wnd Apparate der Sprengziofl A, G, Carbonit, zur Prifung von
Sprengstotien.’”

? Kast, “Anleitung zur chemischen und physikalischen Untersuchung der Spreng-
und Ziindatefe,” Branusehweig, 1909,

" Berthelot, “Sur la force des matitres explosives d'aprés la thermochimie,” Paris,
L8RT,

* Richel, Zedtsehr, £ pes, Selidesss nad Speewpstoffse,, 3, 365 (1901 ),
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been limited to the determination of the stability and of the sensi-
tiveness to shocks.  The two last properties have had a special
significance since Flitrscheim® introduced into the technique of
explosives substances having very mohile nitro groups, such as
tetranitroaniline, while others have sought to employ the dimi-
tramines.”

To render the rescarches ot strongly nitrated compounds having
one or more mel hylnitroamine groups or very mohile nitro groups
as complete ag possible, we have also sought to derive from the
tetranitrophenyimethyinitramine,  2,4,6,2° 3" 4 -hexanitrodiphenyl-
amine and tetranitrophenol sote of those bodies which have not
heen  employved as explosives because of their mode of prepara-
tiom or their propertics.

PREPARATION ANT) PROPERTILS
1 Tetranitrophenvimetbyloitramine (Terryl)
CH,
NN
~ Omn the subject of this explosive one should consult
NOw NN e 2
F existing works ?
2
Nk
10 244 0-Tetrnitroanibine
To the communications which we have already made® on the
subject of the preparation and the properties of this compound,
we now add the results of the study of the action of moist acetone
upon it, in which we have jdentified {he produocts formed 1w this
reaction.  Hy Lhe action of moist acetone on the tetranitroaniline
NIL there are formed Targe quantities of hydrogen eyvanide,
S S Logether with the trinitroamidophenol previously men.
Nl N o] ; ; ;
ey, Honed, By distillation inoa vaonum om the water
N bath, after having eliminaled the acetone, there is ob-
; tained an aeid liguid, which after neutralization with
ammmnonin 15 eolored  black ou worming alter the addition of a
silver salt® We expected to find formice seid present, but have
0 8 (R IR

anned 23,017
Ly

o, 11
witomt stght Eo D cosulweted wetly grent care, Tor thore remains i the

“Nan mic

“ Thin distd
thisk wory dfmpeoe trinforoaridophenel, wlidek can o pive rise Looan esxplostun,  See the
wiesh o the trinitromet vlnitraminaphensl  Van Remburgh,
erchiia, 23, LS (10HES

caperienes ol Van Boanl
Ve RKom b badd oo Hviensen. oL
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been unable to identify it in the products of the reaction. Apart
frem the water, which is a most important fraction, the distilled
liguid appears to be composed as follows:

. F@ma!dehyde‘——'l‘his can be shown by a direct reduction of
a solution of ammoniacal silver oxide and also of a dilute solution
of potassivm permanganate. It produced also an intense red color,
characteristic of formaldehivde, when the liquid was mixed with a
solution of (1.1 g. of morphine hydrochloride in 5 ¢e. of concentrated
sulphuric acid.?

b, Acetic acid.—After peutralization with soda the liquid was
evaporated and the salt obtained identified as sodium acetate, as
follows: ferric chloride produced a red color and on boiling there
was formed a precipitate of basic ferric acetate.  On heating with
alcohol and some drops of concentrated sulphuric acid, the odor
of ethyl acetate was immediately perceived. On heating with a
solution of p-nitrobenzyl bromide in 83%; alcohol as indicated by
Emmet Reid,” crystals were obtained which fused at 78 when
these were mixed with p-nitrobenzyl acetate, prepared according
to the method deseribed by the same author, there was no lowering
of the melting point.

It was possible Lo show the presence of oxalie acid in the residue
remaining in the flask,  For this purpose the residue was extracted
with hol waler, neulralized by ammonia, and then acidified by
ascetic acid.  On addition of a solution of calcdum chloride
there was observed the formation of a precipitate which immedi-
atelv, when warm, reduced the solution of permanganate of
potash slightly acidified by sulphuric adid. Thus products formed
in the decomposition of aqueous solutions of di-isenitroso and
isonitroso acetone were indicated, though we were not able Lo
isolate them.

It iz already known that when an aqueous solution of di-isenitroso
acetone is heated, it deeomposes as follows:

H [#] H
e
I A €O + ZMCN + HO)
b Ny
NOH N

At the same time there is produced a [ittle ammonia, hydrogen
cyanide and oxalic acid

* Tendler and Manninek, Zedtsch. £, anell Chen., 48, 5100 {13R10,

t Tmmet Reid, Jomren, Amir. Clhent, Sec., 39, 124 (1917),

# Von Pechmanm and Wehzaryg, Ber. d. dendach, chem, Ges, 21, 2050 (1888
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H 0O H
FANNE
C——C 4 Hy) — COO0 NHy — COOH 4+ HCN
A
NOH NOH
For the isonitroso acctone we have found that when this body is
heated to 1407 in the presence of dilute hydrochloric acid, it de-
composes as follows:*

O H H O CH, O
7 A A
CHi—C—€  + 20— NH; + C—OH + C— Ol
NOH

However, given the low temperature at which the action of moist
acetone on telranitroaniline oceurs, the reaction can be accurately
represented as follows:

0o H H c,
s | !
CH— B + IHO —> NHOH +C=0+C=0
h ™ s
NOH H OH

This is why it appears, in accordance with the facts cited above,
that the acid reaction of the distillate obtained by Van Romburgh,
through the action of moist methyl ethyl ketone on tetranitro-
phenylmethytitramine, should e attributed to the presence of
acetic acid, and 1ts reducing property to the presence ol acetalde-
hvde.  These compounds then appear to be produced from isonitro-
sorethylethvlketone, as follows;

5T,
L= KiH /r_:
+ 2HO ——= CHCOOH 4 CHLO + NHOH
C=0 H
|
CHy

It mav be considered established that Flitrsehelm was the first to
knowingly prepare the tetranitroaniline. However, we helieve
that Witt and Witte* have had this substance in hand and have
considered it as a trinitroaniline. These authors state that they
obtained the 3 4-dinitroacetanilide® melting point 1447, when a

" Treadwell and Steiger, Ber. . deatsch, chem, Ges, 15, 1058 (1882),

SAAILL and Witte, fhid., 41, 3005 (1) see also Flirscheim,

[y R 243079
! Wonder, Gaz cidan dfal,, 19, 225 (1889),
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solution of 10 parts of m-nitroacetanilide in 100 of 1004 sulphuric
acid was mixed below —5%, with a sohition of 15 parts of dry potas-
sium nitrate in 100 of 1009 sulphuric acid and the whole allowed
to remain at the ordinary temperature during 24 hours,

It is alleged that with longer standing there is formed, little by
little, trinitroaniline. The authors have not given the fusion point
or made other tests but they note that an analysis for nitrogen
gave results corresponding with the caleulated value for the trinitro-
aniline. If, however, we consider that the nitrogen contents of
tri- and of tetranitroanithines differ but little (24.56%, and 25.65°7%
one may realize that an examination of impure tetranitroaniline
could lead one to believe it to have the composition of the trinitro
product.

We have sought to prepare the trinitroaniline by the method
described by Witt and Witte and, while we have carefully endeavored
to follow the instructions giver, we have never obtained trinitro-
aniline but always the tetranitro compound. This was identified
not only by the fact that it had the same melting point aid that
when mixed with this substance the melting point was not lowered,
but also hecause on boiling in the presence of moist acetone it gave
2,4.0-trinitroamidophenal. It may alse be remarked here that by
this process a very pure tetranitroaniline is immediately obtaited.

111, Acctyliciranitroaniline

H 0O
AN
N — COH;
Bl M
Mgk
Nk

We prepared this body aceording to Flirscheim! by heating pure
tetramtroaniline with acetic anhvdnde and a little sulphuric acid
at a temperature not above 50°.  After erystallization in glacial
acetic acid the tetranitroaniline fuses, with decomposition, at 169
1707, cor.

IV, 24.6-Teinitroamicdephenal
N H:
PN
NG SNy
L o
\\/
Ny

P Flibrscheim, 10 R, P21 897, Chass, Zente, A1 1, IS4 0181205 seealsn Witt and Witte,

or. rit., for the preparation of acetylpiceamide.



