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The present.invention relates to nitramines and
more particularly to a new series of nitramines
derivable from certain types of aliphatic amines.
The aliphatic nitramines comprise a group of
organic -explosives of increasing interest at the
present time because of the outstanding explosive
properties of several members of the class that
have come .into prominence during the current
World War. Of these nitramines, the most out-
standing sre ‘cyclonite (I, homocyclomte {I1),
Haleite (III) and DINA (IV) ~

NOg NO;
C HQ—TIQ'—— C Hj CH g—*—-}lif-—-— CH,
NO;—N I!I-—Nm
N Og—N———CHy—N—N 03  OHN——
NO:
| I (Cyclonite) II (Homocyclonite)
NOs+—NHCH;CH;NH-—NOg NOr—'N(CHzCHﬁONOB)a
I (Haleite) IV (DINA)

It will be noted that one of these four ni-
framines (DINA) contains two nitroxyalkyl

groups in addition to a nitramine group. Pos-
sibly because of the presence of these nitroxyalkyl
groups, DINA is capable of plasticizing nitrocel-
lIulose and is therefore of interest :as ‘a replace-
ment for the undesirably volatile nitroglycerine
used in propellants of the double base type (cf.
- Wright et al. application Ser. No. 570,813, now
Patent No. 2,461,582, and Kincaid et al. application
‘Ser. No.'570,808, both filed of even date herewith).
DINA, however, tends to crystallize out of the
colloided nitrocellulose matrix of propellant com-
positions. For this and other reasons, DINA in if-
self is mot entirely unobjectionable as a nitro-
cellulose plasticizer for use in propellant com-
positions.

Broadly speaking, the object of the present in-
vention is to provide a new series of nitramines
containing a nitroxyalkyl group in-addifion toone
or.more nitramino groups.

A further object is the provision of a novel

series of nitroxyalkylnitramines suitable for vari-
ous industrial uses but of particular interest in
connection with the manufacture of industrial
and military explosives.

A more particular object is to provide a new
series:of nitroxyalkylnitramines that are capable
of plasticizing nitrocellulose, and are therefore
adaptable for use in the productlon of propel-
lants.
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Another object is to provide commercially fea-
sible methods for the synthesis of such com-
pounds.

Still further objects-and advantages will be ap-
parent-as the-invention is hereinafter more fully
deseribed.

‘The niframines with which the present inven-
tion-is primarily concerned comprise a novel class
of compounds having the general structural for-
mula:

r EJ-—-(TJ—-ONOE
NO&—N\-
°x
where X is either hydrogen or alkyl or carbalkoxy.
More particularly, the nitramines of the present
invention are characterized by the formula: |
Rt R
CH——(BH——ON O3

-iN'():—-'-'N/
\m

where R! and R? are either hydrogen, alkyl or
nitramino-~alkyl and R3 is either hydrogen, alkyl
or carbalkoxy. Such  compounds are .of interest
asS plasticizers for nitrocellulose. Moreover, be-
cause of the relatively low volatility of many of
the class members, they provide & series of rela-
tively non-volatile explosive or semi-explosive
compounds adaptable for use in the preparation
of propellants.

The novel nitroxyalkylnitramines of the pres-
ent invention may conveniently be classified into
two subclasses, namely (1) those wherein the R?
radical is-hydrogen or carbalkoxyl: and (2) those
wherein the R3 radical is alkyl. The first sub-
class (R3=H or —COOR) may be prepared from
the appropriate primary alkanol amine whereas
the second subclass (R3=talkyl) may be prepared
from the appropriate secondary alkanol alkyl
amine.

The synthesis of the first subclass may be illus-
trated by the following series of reactions:

(a)
| L CICOOR
HyN-CH-C Hg'—' OH ——a)

®

ROC 0—'-NH*—'CH5—C H~0OH

HNO;
ROC O——NH——CH;—-CH20H ——ed

ROCO- I]T CH;—-CH;—ON O3

_ NO;
(¢) |
NH;,
ROCO-N=-C Hy-CH3;-ONOs ~—~——3 NO:-NH-C Hz-—CHz-—ON Og
| then H+

N Oj
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Thé synthesis of the second subclass of ni-
tramines (R or R3=alkyl) may be accomplished
somewhat more readily by the catalytic “dehydra-
tion’”’ of the corresponding nitroxyalkylamine ni-
trate salt, as illustrated by the following equa- 5
tions:

a | +
(@) R—NH—-—CH;CHy+—0OH «~—p R—~NH:—CHiCH;ONO3s

NOj

() - 10
R—NHi—CH;CH;ONOy ——— R—N—CH;—CH;ONOj
- ECH&C 0)20
NO; Cl- or Br-)

Before describing in detail the procedures used
for preparing the various nitramines of the pres-
~ent invention, a brief description of the prepara-
tion and properties of several specific compounds
in this series may be of interest. Purely as a
matter of convenience these will be discussed as
members of a homologous series, the parent com-
pound of which is N-(2-nitroxyethyl) nitramine,

NQOs>—NH—CH:CH20ONO3

hereinafter referred to by the trivial name, NENA.
The N-alkyl homologues (R3=alkyl) of this par-
ent compound may conventently be designated
Alkyl-NENA’s, the N-methyl homologue being
called Me-NENA, the N-ethyl homologue,
Et-NENA, etc.

N-(Z nitroxyethyl) nitramine (NENA) and the
corresponding urethane

Ri R?

éH—(l}H——ONO:

/
. NOs—N

\R'

R! and R? are H; R3 is either H or —COOC2Hs.
Of interest from a standpoint of explosive prop-
erties, because it possesses a structure interme-
diate to glycol dinitrate and ethylenedinitramine
is the compound N-(2-nitroxyethyl)nitramine
(“NENA”) having the following formula:

0:NO3—CH2CH2—NHNO3

This substance is a liquid at room temperature
and melts at 15° C. Its explosive propertiies are as
follows:

Oxygen balance to COz:

pH: 2.7.

Explosion temperature: No explosion, 360° C.;
volatilizes rapidly.

Thermal stability (135° C.) :

Power: 133.9 (TNT=100).

Impact sensitivity (609 pt.): 191, 107 cm.

The synthesis of NENA may be carried out ac-
cording to the following equations
| ClC O3R
HOCHsCHsNH; —— HOCH:CH;NHC O3R

HN Qg
HO 0H10H2NHC 0yR —~—— O3NOCH;CHsN(NOj) COzR

NH;y
OsN O CHCH;N (N O3) C O1R E-é—or 0N OCH;3;CHsNHN O3
25 Oy

N-(2-ethanol) urethane was obtained from eth- 65
anolamine and ethyl ehlorocarbonate by employ-
ing. a modification of the method used by
Franchimont and Lublin, Rec. trav. chem. 21, 48
(1902). Yields as high as 96 per cent of theoret-
ical were obtained. The nitration of N-(2-eth-
anol) urethane proceeded smoothly and am-
monolysis of the resulting nitrourethane yielded
the ammonium salt of N-(2-nitroxyethyl) nitra-
mine in yields of 97 per cent. This salt decom-
posed slowly at room temperature. The decom-
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position proceeded more rapidly in aqueous solu-
tion and because of this, the ispolation of N-(2-
nitroxyethyl) nitramine by the neutralization of
the ammonium salt is preferably carried out as
rapidly as possible. By this technique, yields of
03.3 per cent of the theoretical were realized for
the free nitramine.

N-(2-nitroxyethyl) methylnitraminé (Me-NENA)
Rt R?
(BH—(I)H— ONOg

NO:—N/

\R'
R! and R? are H; R?3 is methyl.

With a view to developing an essentially non-
volatile nitroceliulose plasticizer for use in double
base-type powders in lieu of nitroglycerine, the
preparation of N-(2-nitroxyethyl)methylnitra-
mine was undertaken.

The properties of Me-NENA are as follows:

M. P., 38-40° C.
Oxygen halance to COa:
pH: 7.2,
Explosion temperature: No explosion 360° C.
Thermal stability (135° C.): Volatilizes rapidly:
aclid in 65 min.
Vacuum stability (100° C.):
- hrs.
International test (79° C.):
0.109,.
Hygroscopicity:
909, R. H.: 0.009.
1009 R. H.: 0.019,
Power=135.5 137.2 (TNT=100).
Impact sensitivity: Greater than 90 cm. (Cyclo-
nite=48-50 cm.).
Density (by picnometer) :
Liquid: D4*5=1.40,
Solid: D425=1.53.

Me-NENA may be prepared from methyl eth-
anolamine by the reactions shown in the following
equations:

—43.6%.

6.30; 7.38 cc./b g./48
Volatility, 0.13%:;

+
CHy-NH-C:H{OH+4+2HNOg - CHi-NH:-CsH,;ONO3-+H;30

NO;

Cl-
OH:—NH:—-O:H;ONO: + A0 ——r

NO:
CHy—N—C3H,ONO;3 4 2HOAC

NOg

This preparation may be carried out in one

55 stage by adding N-methyl-2-ethanolamine and

nitric acid concurrently and simultaneously to
acetic anhydride containing a trace of chloride
catalyst. If preferred, however, the process may
be carried out in two-stages, one of which involves
the formation of a solution of the amine and
nitric acid, while the second involves the addition
of this solution to the acetic anhydride and the
chloride catalyst. The Me-NENA is separated
from the reaction mixture produced by either the

one-stage or the two-stage process by diluting

. the mixture with water, and then filtering off the

Me-NENA precipitate from the mother liquor.

Stability of Me-NENA

The stability of Me-NENA may be considerably
enhanced by the agitation of molten Me-NENA

with dilute base followed by subsequent precipita-
tion of the substance from an acetone solution.

Table I lists results of tests on the vacuum

5 stability of Me-NENA., The vacuum stabilii;_ie_s of
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DINA and nitroglycerine are presented to pro-
vide a basis for comparison. Me-NENA, it is
observed, is far superior to either DINA or nitro-
glycerine in thIS respect.

TABLE

Vacuum stability of Me-NENA, DINA ond
nitroglycerine at 100° C' 1

rl---|i

Sample

144, 144,
10, 4.

1234, 1234.

e

12.4.g, samples were used in these tests. The time reépresents thg °

lalzmbfir of hours required to exceed the capacity of the apparatu
ce

N-(Q2-nitroxyethyl) ethylnitramine (Et-NENA)
R! R2
(!7 H=— (II'-H-— ON Oy
N 02—-'—N/
| \Ra
R! and R2 are H; R3 is ethyl.

A nitroxylalkyl nitramine homologous to N—(2-— X

nitroxyethyl) nitramine, (NENA), and N-(2-ni-
troxyethyl) methylnitramine (Me~-NENA) is the
compound N-(2-nitroxyethyl) ethylnitramine or
Et-NENA. This substance was prepared by a
process indicated by the following equations:

HN Oy
C:Hy—NH—CH:CH;0H —— CnH5—NHr—CH:CH:ON0:

NO:

Ac O
02H5—NH:—CHJCHEON0: s |

NOn N O,
N-(2-nitroxzypropyl) methylnitramine
(Me:-NENA) -
Rt R?
b4
CH—CH—ONO;s
'-N'Oz-'-—N/
| \‘Ra
R! is H; R? and R? are methyl.

A compound that is structurally related to the
previously discussed nitroxyalkyl nitramines is
N-{(2-nitroxypropyl) methylnitramine. This-com-
pound is isomeric with N- (2-n1troxyethyl) ethyl-
hitramine (BEt-NENA).

The preparation of N-(2-nitroxypropyl) meth-
yinitramine was carried out using methyl isopro-
panolamineas a starting material, as indicated by
the following equations:

' HNO;
CH.—NH—-CH;CHCH; -— OH&-—NH&-CH&CHCH:

‘!)H NOa th’G;

AcO
CHE——N'HQ—*CHECHCE& —ip CH;—N—CH:CHCHj;

J) Cl- l |
NOE NC‘;E N O3 ONOs

- N-(2-nitroxypropyl) nitramine (Iso-Me-NENA)
and the corresponding urethane
R! R3
éH—oH—ONo.
NO—N
. ' R3
R!is H: R2 is methyl; R3 is H or —CQOOC:2H:s.
Another nitroxyalkylnitramine related to N=(2-

nitroxyethyl) nitramine (NENA) is N-(2-nifroxy-
propyl) nitramine (so-Me-NENA). This com-
pound is isomeric with N- (2-nitroxyethyl) methyl-

'Time (brs.,) 10
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acid.

nitramine (Me-NENA) differing from it only in
the position of the methyl group. . Its synthesis

was carried out as indicated by the following

equations:
OIOOOR
CH;CHCH;—NH; —~—— CH:CHCH:——NHCOOR
NaOH
H H
HN O3,
GH:CHGH:——NHOOOR — OH:OHOHr—-&T}'—-COO?R
OE o’Noa N0y
NH: '
CH;CH CHa——IIQ'——-C O OEth—-—--rOl CHaCHOHr—NHNO:
en |

NQO; NO; NQO3

N-(2-propanol)urethane was converted into the
corresponding nitroxyalkyl nitrourethane by
treating it with an excess of 98 per cent nitric
N- (2-nitroxypropyl) nitrourethane is sohi-
ble in ether and when the extract was treated
with dry ammonia the ammonium salt of N-(2-
nitroxypropyl) nitramine was obtained as an oil
which solidified upon standing a short while,
The free nitroxyalkylnitramine was obtained
simply by acidifying an aqueous solution of the
ammonium salt.

N-(2=-nitroxyethyl) butylmtmmme (Bu-NENA)
RIR2

Noz—-N\oH—-o H-- oN O3

R
R! and R? are H: R3 is n—butyl - |
The butyl homologue (Bu-NENA) of Me-Nm
may be obtained from 2-ethanol butylamine by
the reactions indicated by the tftrllo“wmg equa-
tions: |

HN O3

. GHy~NH~CHy—CH;OH — C;Hn*NHa--—GHr—CHaONG:

40

45

90
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-
1-‘ ".J

NO;

AesO B
CiHn—NH:——CHaCH:ONOQ —-61—1- 04Hr—TiT—CHzCH:ONO:
NO; NOs-

N={(2~ mtroa:yethyl) cyclo hemylmtmmm
(cyclohexyl- NENA)

- CH;—CH, N O
C  Cl iﬂ—-N—OH:CHgﬂ)NO: |
CHr—Cﬁ |

The ¢yclohexyl homologue of ME-NENA may
be prepared from cyclohexylethanolamine by the
reactions indicated by the following equations:

HN O3y +
CiHyi—NH—CHsCH3;0H —— CsHyj~NHs—CH;CH3ON Oy
| . NO;
N O3 .
O¢g0 |
OuHu--NHo-—CHzCHjGNOi -—a-i-r C|H11 N CH]CH:ONO:
NOz
2-nitramino-1-butanol nitrate and correspondma
urethane
R!
Ra—Nll—-—(lJ—CH:ON O,
NO; %’3

R! and/or R2 is H, CH3, or CaHs: R2 is H or
—CO2C2Hs.

Another compound related to NENA is obtain-
able by nitration of N-carbethoxy-2-amino-1-
butanol. This urethane was obtained from
2-amino-1-butanol and chloroethyl carbonate. A
similar compound (R! and R2=methyl) may be
obtained from 2-amino-2- methyl-‘l-propanol via
the urethane, :
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Dinttraminoisopropyl nitrate and the
| ~ corresponding urethane
R1 R?
éH—-éH—ON Op
NOr—N<
RS

"R! 18 H: R? is —CH:N(NO2)COOC:2Hs or
—CHaNHNOz: R3 is H or —COOC:2Hs. |

The synthesis of dinitraminoisopropyl nitrate
was carried out according to the following:

CH;NH; CH.NHCOOR
‘!} CICOOR
HOH —— CHOH
é NaOH |
HiNH) CH:NHCOOR
‘CH:NHG OOR CH;—N((NO03)—COOR
| | HNO;
' éH OH ——p CHONO;
(IJ (98%)
OHsNHCOOR CH;—N (NO@-—-O O0OR
. CHy—N(NOjs)—COOR . . CHNHNO;
3
- (IJHONO| s} CHONO:
*& o then HCl
Hy—N{(NO3)—COOR CH:NHN O3

The latter compound is a nitramino analogue
of nitroglycerine wherein two nitroxy groups are
replaced by two nitramino groups. Its explosive
properties are as follows:

M. P.: 164-154 (decomp.).
Oxygen balance to COz2: —17.8%.
pH: 3.5. | |
Explosion temperature; Deflagrated, 230° C.
Thermal stability: |

100° C.: not acid in 300 min,

- 135° C.: acid in 105 min.
Vacuum stability-——100° C.: 1.99, 4.36 cc. in 48 hrs.
International test (75° C.): 0.0%.
Hygroscopicity:

90% R. H.: 0.02%.

100% R. H.: 0.02%.
Power: 1415 (TNT=100),
Impact sensitivity: 24.4 cm. (Cyclonite=48-50

cm.), |

3-nitro-4.4-bis(nitrozymethyl) ozazolidone

A cyclic urethane related to the urethane from
which NENA was prepared is 3-nitro-4,4-bis(ni-
troxymethyl) oxazolidone, having the structure:

R! R2
('J--JJHONO:

NDr—-N/
N\

R2

where R! is nitroxymethyl: R2? is H; and R3 is the
cyclic urethane group, —COOCHz2—.

This compound was prepared from trimethyl
aminomethane, (Commercial Solvents Corpora-
tion), by the following series of reactions:

a) CH,OH
(5—\0310]1
NHs—C{CHsOH): CIC 02C1Hy Hé CHj
| . /0
CO
o _(lJHaOH CH;ON Oy
| C—_‘E[.IOH - (B:C\HIONOS
H§ /CH; HNO; H§ /CH:
—p
\ o’ . \ 0
4 /

€O CO

- 6D

8

(¢) - (]JH:ONO: CH;ON O,
C—CH;;ON Oq NG (lJ:'(E:ONO:
a6 cH oY NOs-NT CHj
/ HiS8 Oy /
) \ /' \ /0
co o]0,
or |
(d) CHs0OH CHyON Oy
10 | é:—-C\H:OH BN O ‘/(lJ—\(D‘H;ONO;
- w& CHy —— NO—N CHy
4 HS8 04 \ /S
\ 0 /0
YA o
15 - In order more clearly to describe the new and

improved nitramines of the present invention sev-
eral specific examples will hereinafter be de-
scribed in considerable detail. It should be clear-
ly understood, however, that this is done solely
by way of example, and not for the purpose of
delineating the scope of the invention or limit-
ing the ambit of the appended claims.

EXAMPLE I

Preparation of N - (2 -nitrozyethyl) nitramine
(“NENA”) and N - (2 - nitroxyethyl) nitroure-
- thane

20

25

Rt R3

(!‘,H-(lJH—ONO:

/
NQOs—N

\Ra

R! and R2 are H: R3 is H or —COOCaHs.

A. Preparation of N - (2-ethanol) urethane

In a three-liter, three-necked flask provided
with a mechanical stirrer, thermometer, and
two dropping funnels there were placed 244 g.
(4.0 moles) of ethanolamine, 600 cc, of water, and
750 cc. of ether. The reaction mixture was cooled
to 5-10° C. (external cooling) and 217 g. (2.0
moles) of ethyl chlorocarbonate was added slow-
ly with stirring. The temperature of the reac-
tion mixture was maintained at 9-10° C. during
the addition. Pollowing this addition there was
added simultaneously 217 g. (2 moles) of ethyl
chlorocarbonate and a solution of 160 g. (4
moles) of sodium hydroxide in 400 cc. of water.
When the addition was complete, 500 cc. of
ether was added and the reaction mixture stirred
for one-half hour. The ether layer was separated
and the gqueous solution was extracted with eight
100-ce. portions of ether., The combined ether
extracts were dried with anhydrous magnesium
sulfate and the ether removed by distillation.
The residue was distilled under reduced pressure.
There was obtained 510 g. (96 % yield) of the col-
oriess liquid urethane; b.p. 132-134° at 5 mm.
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B. Nitration of N-(2-ethanol) urethane

The nitration of N-(2-ethanol)urethane was
carried out in a 1000 cc., three-necked flask
equipped with thermometer and stirrer, After
adding 250 cc. of 98 per cent nitric acid to the
flask and cooling to 5° C., 50 g. (0.376 mole) of
N - (2-ethanol) urethane was added dropwise.
The temperature of the reaction mixture was
maintained at 5-10° C. during the addition.
After stirring for fifteen minutes the reaction
mixture was poured over 750 g. of cracked ice.
The product separated as an oil and was ex-
tracted with three 200-cc. portions of ether after
the mixture had bheen neutralized with sodium
756 bicarbonate. The ether extract was dried rapid-

70
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1y with 75 g. of anhydrous magnesium sulfate.
The ether solution: of N-(2-nitroxyethyl) nitrour-
ethane was used directly for the ammonolysis.

C. Ammonolysis of N~(2~nitroxyethyl) ni-
trourethane

The ammonolysis of N-(2-nitroxyethyl)ni-
trourethane was carried out using the ether solu-
tion that was prepared above. The ammonium
salt of N-(2-nitroxyethyl) nitramine was isolated
employing the following procedure. Dry am-
monia was bubbled through the dried ether solu-
tion, keeping the solution cool with an ice-water
bath, until the ether was saturated. The am-
monium salt. of N-(2-nitroxyethvl)nitramine
precipitated and was filtered and washed with dry
ether. The product (61.3 g., 97% yield) melted
with decomposition at 78-79° C.

The ammonium salt of N-{(2-nitroxyethyl) -
nitramine decomposes slowly at room tempera-
ture. The decomposition of the salt proceeds
more rapidly in aqueous solution.

D. Isolation of N-(2-nitroxyethyl)nitramine
(NENA)

- The ammonium salt of N-(2-nitroxyethyl) -
nitramine (61.3 g., 0.365 mole) was dissolved in
290 cc. of ice water and immediately neutralized
to Congo Red by adding concentrated sulfuric
acid (10.3 cc.) dropwise with stirring. 'The oil
which separated was extracted with three por-
tions of ether (150, 100, and 100 cc.) and the
combined extracts were dried over 25 g. of anhy-
drous magnesium sulfate. The ether was removed

from the dried solution by vacuum distillation gt

room temperature. The last traces of ether were
removed by heating to 100° C. at 19 mm. The
product was a pale yellow, water-insoluble oil
melting at 15° C. The yield (1.4 g.) was 93.3
per cent of the theoretical amount.

Titration with standard alkali gave an equiv-
alent weight of 155. Calculated equivalent weight
for N-(2-nitroxyethyl) nitramine is 151,

Analysis: Caled. for C2Hs05N3:
Found: N, 27.52, 27.64, 27.23, 27.36.

- Because of the speed with which the ammonium
salt of N-(2-nitroxyethyl) nitramine decomposes
In aqueous solution, acidification of the cold
aqueous solution with sulfurie acid should be car-
ried out as quickly as possible. In one experiment
the aqueous solution of the ammonium salt was
cooled to 5-10° C. and acidified immediately, giv-
ing a 95 per cent vield of the nitramine. In
another experiment the acidification was. carried
out at room temperature and gave a 76 per cent
yvield. Finally in a third experiment the aqueous
solution of the salt was allowed to.stand at room
temperature for one hour before acidifying. In
this case the yield fell to 61 per cent. A consider-
able evolution of gas accompanied the acidifica-
tion in the last experiment.

The compound, N-(2-nitroxyethyl)nitramine,
should be handled carefully as it appears to be
a skin irritant. It produces inflammation and
iteching.

N, 27.81
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E. The silver salt of N-(2-nitroxyethyl) nitramine

An aqueous solution of 42.5 g. (0.25 mole) of
silver nitrate in 500 cec. of water was added with
stirring to a solution of 42 g. (0.25 mole) of the
ammonium salt of N-(2-nitroxvethyl) nitramine.
A gummy precipitate separated which solidified to
a chalky white solid. After filtering, the product
was washed with water, alcohol and ether. The
solid: product (62.0 g., 96.1 per cent vield) de-

70
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composed when heated to about 120° C.
darkens on exposure to light.
Analysis: Caled. for C2H4OsN3Ag: N, 16.29:
Found: N, 16.28, 16.49,

EXAMPLE II

Preparation of N-(Q2-nitroxyethyl) methylnitra-
mine (“Me-NENA>)
Ri R3

(!-'}H-—é}H—ON O3

NOE—'N/

\R ;

Rland R2 are H; R3 is methyl.

It

A. One-stage preparation of Me-NENA

In a 1000-cec., three-necked flask fitted with
stirrer, thermometer, and dropping funnel there
was placed 245 g. (2.4 moiles) of acetic anhydride.
While maintaining the temperature at 10-12° C.
by means of external cooling, 126 g. (2 moles) of
nitric.acid (98 per cent) was added with vigorous
stirring. After addition of the acid, 6.0 g. (0,044
mole) of anhydrous zince chloride was added.

To the nitrating mixture there was added 75 g.
(1.0 mole) of methylethanolamine through a
capillary-tipped dropping funnel whose end was .

‘immersed below the surface of the nitrating solu-

tion. During the addition which required two
hours the fempersture was held at 10-12° C.
After all of the amine had been added the charge
was stirred for an additional period of one hour
at the same temperature followed by stirring for
half an hour at 40° C. The contents of the flask
were poured on 500 g. of cracked ice. A precipi-
tate of N-(2-nitroxyethyl) methylnitramine sep-
arated and was filtered a,nd washed with two
100-ce. portions of water.

The crude product (111.6 g.) melting at
36.5-38° C. was recrystallized from 1000 cc. of
anhydrous ether and gave 93.8 g. of a crystalline
solid melting at 39-40.5° C. (corr.). An additional
9.4 g. of product was obtained upon concentrating
the ether solution. The yield of purified product

was 63 per cent.

B. Two-stage preparation of Me-NENA

N-(2-nitroxyethyl) methylnitramine has been
prepared by treating N-methyl-2-ethanolamine
dinitrate with acetic anhydride,, zinec chloride,
and hydrochloric acid at 40° C. The intermediate
dinitrate is a erystalline salt and is best obtained
by adding N-methyl-2-ethanolamine to 98 per
cent nitric acid and pouring the reaction mixture
into ether.

1. Preparation of N-methyl-2-ethanolamine
dinitrate.—In a 200 ce., three-necked flask pro-
vided with stirrer, thermometer, and dropping
funnel, there was placed 45 ce. (1.07 moles) of 98
per cent nitric acid. While maintaining the tem-
perature of the reaction below 25° C., there was
added slowly through a capillary tipped dropping
funnel, whose end was immersed below the sur-
face of the acid, 7.5 g. (0.1 mole), of N-methyl-2-
ethanolamine. The reaction was stirred for one
hour and then added dropwise to 500 ce. of ether
while employing vigorous stirring. A crystalline
precipitate. formed which was filtered off and
washed well with ether. There was obtained g
solid (17.5 g.) melting at 76-8° C. No further:
purification was necessary preparatory to the next
step. Yield, 95 per cent.

2. Conversion of N-methyl‘-z-ethanolamme di-
nitrate into N-(2-nitroxyethyl) methylnitra-
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mine.—A mixture of 100 cc, of acetic anhydride,
-1 g. of zinc chloride and 1 cc. of concentrated hy-

drochloric acid was warmed to 40° C. To the
~ solution there was added in portions 17.3 g. (.093
mole) of N-methyl-2-ethanolamine dinitrate
while maintaining the same temperature. After
stirring for 15 minutes the reaction was poured
into 500 cc. of water. After a short time com-

plete miscibility occurred and when the acid was

neutralized with a calculated amount of sodium
bicarbonate a precipitate formed which was
filtered off and washed well with water. There
was obtained a crystalline solid (10 g.) melting at
38-40° C. After one recrystallization from ether
the melting point was unchanged.

C. The stabilization of Me-NENA

A 200 g. sample of crude Me-NENA (M. P.
36.5-37.5° C.) was suspended in 800 cc. of water
containing 8 g. of sodium bicarbonate and steam
bubbled into the mixture until the temperature
had risen to 75° C. The charge was then agitated
by bubbling air through the suspension until the
temperature had dropped to 50° C. The agitation
was continued and pieces of ice added until pre-
cipitation occurred. The Me-NENA was sepa-
rated and the entire process of steaming, agita-
tion and cooling was repeated and the product
finally filtered.

The solid obtained was dissolved in 400 cc. of
acetone, then cooled in an ice bath, and three
liters of water added dropwise to the acetone
solution. Further cooling and vigorous stirring

were employed. When the mixture became milky ..
The ~

it was seeded to induce crystallization.
product was filtered by suction, air dried, and the
final traces of moisture were removed by drying
in vacuo over phosphorus pentoxide for 24 hours.
The product (161 g.) melted at 39-40° C.

An 80 g. sample of Me-NENA was recrystallized
from 720 cc. of ether using vigorous stirring and
cooling in an ice bath. After filtration there
was obtained 74.8 g. of product melting at 39.5°—
40.5° C.

The ether recrystallized Me-NENA was ana-
lyzed.

Analysis: Caled. for C3H7Os5N3: C, 21.82; H,
4.2'7, N, 25.45. Found: C, 21.74; H, 3.79; N, 24.49;
24 68.

EXAMPLE IIT

Preparation of N-(2-nitroxyethyl) ethyl-
nitramine (Et~-NENA)

Rt R3

éH-—-"(!‘}E—ONOz
NOz—-—N/

R

R! and R2 are H; R? is ethyl.

Into a 500 cc., three-necked flask containing
67.7 . (1.05 moles) of 98 per cent nitric acid and
equipped with stirrer, thermometer, and a capil-
lary tipped dropping funnel whose end was im-
mersed below the surface of the acid, there was
added 44.5 g. (0.5 mole) of ethyl ethanolamine.
The contents of the flask were cooled externally
and the temperature maintained below 10° C.
during the addition. |

The amine-nitrie acid mixture was transferred
to a dropping funnel and added dropwise to
a solution of 118 g. (1.1 moles) of 95 per cent
acetic anhydride and 0.86 g. (0.011 mole) of
acetyl chloride contalned in a 50Q cc., fhree-

gy |

12

necked flask. Moderate stirring was employed
and the reaction was maintained at 35° C. After
the addition of the amine-nitric acid mixture
which required fifteen minutes, the reaction was
kept at 35° C. for an additional fifteen minutes.
After pouring the contents of the flask into 550

“ce. of ice and water there was obtained an olil
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which was separated and washed successively
with two 100 cc. portions of 5 per cent sodium bi-
carbonate and two 100 ce. portions of water, Aft-
er filtering, the pale yellow oil was dried by
bubbling dry air through it. There was obtained
73.4 g. (82 per cent of theoretical) of N-(2-ni-
troxyethyl) ethyl~-nitramine melting at 4-5.5° C.

D¢ =1.32; n,2=1.479
Theoretical molecular refraction=38.75.
Observed molecular refraction=38.4.

EXAMPLE IV

Preparation of N-(Q2-nitroxypropyl) methylnitra-
| mine (Me:—NENA)

R! Rz?
éH—éH—-ONOg
NOr-N/
\Rs

R!=H;: R? and R3 are methyl.

Into a 500 cc., three-necked flask equipped with
stirrer, thermometer and a capillary tipped drop-
ping funnel whose end could be immersed well
below the surface of the reaction mixture there
was placed 67.7 g. (1,00 moles) of 98 per cent
nitric acid. To this there was added by
means of the dropping funnel 44.5 g. (0.5 mole)
of 2-hydroxypropylmethylamine. The contents
of the flask were externally cooled to a tempera-

~ture below 10° C. and there maintained during

the addition.

The amine-nitric acid mixture was transferred
to a dropping funnel and added dropwise to a
solution of 118 g. (1.1 moles) of 95 per cent acetic
anhydride and 0.86 g. (0.011 mole) of acetyl chlo-
ride contained in a 500 cc., three-necked flask.
Moderate stirring was employed and the reac-
tion was maintained at 35° C. After the addition
of the amine-nitric acid mixture which required
fifteen minutes, the reaction was kept at 35° C.
for an additional fifteen minutes. After pouring
the contents of the flask into 550 cc. of ice and
water there was obtained an oil which was sep-
arated and washed successively with two 100 cc.
portions of 5 per cent sodium bicarbonate and
two 100 cc. portions of water. After filtering,
the pale yellow oil was dried by bubbling dry air
through it. There was 65.8 g, (74 per cent of
theoretical) of N-(2-nitroxypropyl) methylnitra-
mine as a pale yellow oil, melting at 22-23° C.

Ds%==1.32; n,25=1.478

Theoretical molecular refraction=38.75.
Observed molecular refraction=38.5.

ExaAMPLE V

Preparation of N-(2-nitroxypropyl) nitroureth-
ane and N-(2-nitroxypropyl nitramine (“iso-

Me-NENA”)
Rl R2
!

|
CH—-CH—-ONOg

NOE—N/
\RS

R! is H: R? is methyl; R3 is —COOCz2Hs or H.
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A. Preparation ef N-carbethoxy-I1-amino-2-
~ propanol

Into a one-~liter, four-necked ﬂask promded
with stirrer, thermometer, and two dropping fun-
nels there was placed 75 g. (1.0 mole) of 1-amino-
2-propanol, 150 cc. of water, and 200 cc. of ether.
While maintaining the temperature of the resc-
tion at 5-10° C. there was added dropwise 54.8 g.
(0.5 mole) of ethyl chloracarbonate, followed by

a concurrent addition of 54.3 g. (0.5 mole) more
ethyl chlorocarbonate and a solution of 40 g. (1.0:

mole) of sodium hydroxide in. 100 cc. of water.
Vigorous stirring was employed throughout. the
addition. After stirring for an additional one-
half hour, the ether extraet was.separated. The
aqueous solution was extracted with three por-
tions of ether (200, 200, and 100 cc.). The com-
bined extract was dried with magnesium sulfate
and then distilled to remove the ether.
residue was distilled at reduced pressure. There
was obtained a clear liquid' (127.4 g.) boiling at
107.5-110° C./1 mm. Yield, 87 per cent.

n,20==1.4492; Ds20=1.082.

Theoretical molecular refraction=36.46.
Observed=36.4.

B. Nitration of N-carbethoxy-1-amino-2-
propanol

In a two-liter, three-necked flask provided
with stirrer, thermometer, and: dropping funnel

there was placed- 735 ce. (17.5 moles) of 98 per

cent nitric: acid. While employing moderate
stirring and maintaining a temperature of 10°
by external cooling, there was added dropwise
147 g. (1.00 mole) of N-carbethoxy-l-amino-2-
propanol. After completion of the addition the
reaction was maintained at 10° for one-half
hour and then poured over 3700 g. of ice and
water. The excess acid in the mixture was neu-
tralized with 1310 g. of sodium bicarbonate and
the product extracted with two portions (750
ce., 190 ce:) of ether. The extract was dried

with anhydrous magnesium sulfate and used

directly in the: next step.

C. Ammonolysis
ureithane;
nitramine

The dried ether solution of the nitroxyalkyl

nitrourethane was cooled in an ice bath and

saturated with dry ammonia. An oil separated,
which on standing solidified to a white crystalline
solid, the ammonium_ salt of N-(2-nitroxypro-
pyl) nitramine., The salt was, filtered and washed
with severa] portions of dry ether.

The ammonium salt obtained in the am-
monolysis was dissolved in one liter of ice water
and neutralized to Congo red with: concentrated

hydrochlorie- acid. The nitroxyalkyl nitramine

precipitated- instantaneously and after filtering,

- the solid was washed with two 100 cc. portions of
There was obtained 133.1 g. (81 per cent

water:
of the theoretical) of a N-(2-nitroxypropyl) ni-

tramine melting at 84-85° C. The product was

recrystallized once from: ether and for the final
purification it- was precipitated from acetone by
the addition of water. The melting point of
purified product was- 86-87° ¢

Analysis: Calcd. for CsHOsN3: C, 21.82: H,
4.27; N, 25.45; neutral equivalent; 165.1. Found

C; 21 o4 H, 494 N, 24.40, 24 '70 neutral equiva-
lent, 165

The oily

of N-(2-nitroxzypropyl) nitro-
isalation of N-(2-nitroxypropyl)-
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Preparation of N-(2-nitraxyethyl) bulylnitraming.
(“BUu-NENA”).
R1 R3
-G
CH—CHB—ONO;
N O3—N:

N\
R3

h Rl and R2 are H: R3 is butyl.

The nitration of N-n-buiyimongethanolamine.
(Sharples) was carried out by a modification of
the procedure described in Example. IT for the
one-step preparation of Me-NENA.

Acetic anhydride (610 gJ, 98.3% niiric acid
(207.5 cc.) and zinc chloride (15 g.) were mixed
In a covered stainless steel beaker and cooled to
10-13°C. The mixture was stirred mechanically
and 230 g. of purified butylmonoethanolamine
(B, P. 109.5+0.5° C./27 mm.) was added under:
the surface of the liquid through a dropping fun--
nel with a constricted tip. The amine was in-
troduced over a period of one and one-half’
hours, while the temperature was maintained: at
10-13° C. The solution was furfher stirred at 3%~
13% C. for half an hour and then. for -half an hour:
at 40-45° C. The nitration mixture- was drowned
in excess ice water.
separated was washed thoroughly with  water;
with aqueous bicarbonate solution: and: then
steamed by agitating the material violently: with:
live steam at 100° C. for 15 minutes. Finally the
Butyl-NENA was washed twice with: water, dried:
over calcium chloride and filtered, The yieid of-
purified product was 370 g. (91 per-cent.of theory)..
It froze at —9.9° C. and melted at. —9.1* Cix
7,20°=1.4750.

Analysis by nitrometer: Nitrate N: calc. 676
found, 6.68. -

EXAMPLE VII-

Preparation of N-(2-nitroxyethyl)cyclohexyini-..
tramine (cyclohexyl-NENA&)

CH:;—CHj NO,
ﬁ AN |
N 4
CH—CH;.

Into a 200:ml. flask fitted with stirrer, thermom-
eter, addition funnel, and outside cooling: bath,
was placed 27.1 grams of 98.5% nitric acid. Ta:.
this: was added, with stirring; at 10-15> €., 142
grams of -pure cyclohexylmonoethanolamine:
This melts at:39° C., was warmed.prior to addition..
and then added to the nitric.acid in the: form-of a.
supercooled liquid.

The nitric acid solution thus pr:ep&red was:
transferred.to an addition funnel, and then added
to a stirred mixture of 47.2 grams-of 956%. acetic:
anhydride and 0.3 grams of pawdered: anhyérous:
zinc_chloride in a 200 ml. flask, while: maintaining:
the temperature in the flask at 35> C. When ad-.
dition: was complete, stirring was continued: for-
100 minutes at 35 to 40° C |

- 'The nitration mixture was-then: drowned in- an.
excess of chipped ice. A crystalline product was:
thus formed. This was removed by fAltration,.
washed with cold water, washed with hot water
(which caused the product to- melt), cooled, fil-
tered, washed again with cold water and dried
Ir a vacuum desiccator over calciumr chloride.
The yield was 10 grams (43% of theoretical) of
bale yellow crystals, M. P. 36.0-36.6C. This may.
be recrystallized from an acetone-ligroin mix--

I8 ture to yield white crystals, M. P. 37.8-38.4° C.

The pale yellow: oil which: -
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EXAMPLE VIII

Preparation of N -.carbetho—:r:y-2-amino-bumnoz
and N - carbethoxy - 2-amino-2-methyl-1-pro-
panol

Rl R?

(—CH—OR

H—-—N/ R1—

(A) R! is ethyl; R~ is H; R? is H; R3 is
-—-COOCzHa, and (B) R! and R!— are methyl;
R2?is H; R3 1@. --—COOCzH5

A Prepamtwn of N-carbethoxy-2-amino- 1-bu-
| -+ tanol

-,-.Into.-wa_. one—liter, four-necked flask fitted with
stirrer, thermometer, and two dropping funnels,
there was added 89 g. (1.0 mole) of 2-amino-1-
butanol, 150 cc..of water, and 200 cc. of ether.
After cooling the.contents of the flask to 5-10°
C., and maintaining this temperature, 04.3 &g.
(0.5 mole) of ethyl chlorocarbonate was added
dropwise. Next there was added concurrently
a solution of 40 g. (10 mole) of sodium hydroxide
in 100 cc. of water and 54.3 g. (0.5 mole) more
ethyl . chlorocarbonate. Vigorous stirring was
employed throughout the addition. The reac-
tion was stirred one-half hour. After separation
of the ether layer, the aqueous solution was ex-
tracted with two portions of ether (200 and 200
cc.). The combined extract was dried with 80 g.
of magnesium sulfate. The extract was concen-
trated through distillation until a thick oil re-
mained. Upon standing the oil erystallized. The
crude product weighed 147 g. After two recrys-
tallizations, the first from benzene, and the sec-
ond from ethel the product (68 g.) melted at
04--5° C. (yield 42 per cent). The substance can
also be distilled at reduced pressure. It boils ab
115-117° C./2 mm. |

Analysis: Calculated for CHis03N: C, 52.15; H,
9.38: N, 8.69. Found: C, 51.98; H, 9.44; N, 8.40.

B. Preparation of N-carbethoxy-2-amino-2-
methyl-1-propanol

In a one-liter, four-necked flask provided
with stirrer, thermometer and two dropping fun-
nels, there were placed 89 g. (1.0 mole) of 2=
amino-2-methyl-1-propanol, 150 cc. of water,
and 200 cc. of ether. While maintaining the
temperature at 5-10° C. there was added drop-
wise 54.3 ¢. (0.5 mole) of ethyl chlorocarbonate.
Then there were added concurrently a solution
of 40 2. (1.0 mole) of sodium hydroxide in 100 cc.
of water and 54.3 g. (0.5 mole) additional ethyl
chlorocarbonate. After the addition the reac-
tion was stirred for one-half hour. The ether
was separated and the aqueous layer extracted
with ‘the two portions (200, 100 cc.) of ether.
After drying the combined extract, the ether was
removed by distillation. The residue was dis-
tilled at reduced pressure. There was obtained
an oily liquid (141 g.) boiling at 97-97° C./2 mm.
Yield, 88 per cent.

D420—-1.066, np20=1.4H1

Observed molecular refraction, 40.7; calculated,
41.1.

“Analysis: Calculated for CiHi1s02N: C, 52.15;
H, 938 N, 869 ‘Found: C, 51.74; H, 942 N,
8.12. |
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EXAMPLE IX

Preparation of the dinitrourethane of diamino-
isopropanol nitrate and dinilraminoisopropyl
nitrate

Rt R?
éH—*éH—ON O3

NO:—N/

\R:

R!is H: R?is —CH:NHNO: or
—CHN(NO2) COOC2H:>s
and R3 is H or —COOCz2Hs

A. Preparation of diurethane of diaminoisopro-
panol

In a 2000 cc., three-necked flask fitted with
a mechanical stirrer, thermometer, and two drop-
ping funnels, there were placed 45 g. (0.5 mole)
of dlammmsopmpanol (M. P. 45-b7° C.), 100 cc.
of water, and 400 cc. of ether. The mlxture was
cooled to 0-5° C. by means of an ice-salt bath.
To the vigorously stirred mixture there was added
dropwise 54.8 g. (0.5 mole) of ethyl chlorofor-
mate over a period of one hour. Following this
addition, a further quantity of ethyl chloro-
formate (54.8 g.) and a solution of 40 g. of sodium
hydroxide in 100 cc. of water were added sep-
arately and concurrently during one hour. After
the addition, stirring was continued for two hours
at 0-5° C. The ether layer was separated and
the water layer extracted with three 100-cc.
portions of ether. The ether solutions were com-
bined and dried over anhydrous magnesium sul-
fate. After removal of the ether by distillation
under vacuum there was obtained 118 g. of a yel-
low viscous residue. All attempts to crystallize
the urethane failed. Also, it could not be dis-
tilled at a pressure of 1.5 mm.

B. Nitration of the diurethane of diaminoiso-
propanol

One hundred grams of the crude diurethane
prepared as described above was added to 500 cc.
of nitric acid (98 per cent) contained in a 1000-
cc. flask over a fifteen minute period. The re-
action mixture was held at 0-5° C. and stirred
during the addition of the urethane. After the

~addition, the mixture was stirred for half an

hour and then poured over 2,000 g. of cracked
ice. A colorless gummy precipitate was obtained
which was separated by decantation, washed
with water, and dissolved in ether. The ether

> solution was washed first with dilute sodium bi-

carbonate solution then with water and ifinally
dried over anhydrous magnesium sulfate.

C. Isolalion of dintlraminoisopropyl nitrate

The dried ether solution containing the nitrac-
tion product of the diurethane was freated with
anhydrous gaseous ammonia at 0-10° C, A gum-
my precipitate was formed which was separated
by decantation, washed with ether, and dissolved
“in 300 ce. of water The aqueous solution was
filtered and acidified to Congo red with dilute
hydrochloric acid. The colorless crystalline pre-
cipitate was filtered, washed thoroughly with
water and dried in the air, The product (71.8 g.)
melted with decomposition at 161-163° C, (corr.).
One recrystallization from 600 cc. of nitrometh-
ane gave 56.3 g. of a product melting at 164-165°
C. (corr.) with decomposition. The overall yield
from diaminolsopropanol was 74.8 per cent.
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Analysis of the silver salt:

Calcd. for CH2—N(Ag)NO2: N, 15.95; neutral
equivalent, 112.5. |
CHONOg4
CHa——N(Ag) NO2
Calcd. for CHa>—N(Ag)NO2: N, 14.22:; neutral

equivalent, 30.0.
CHOH |
CH2:—N(Ag) NO9
Found: N, 15.67, 15.27, 15.31; neutral equivalent,
112.0, 112.4.

EXAMPLE X

Preparation of 3-nitro-4,4-bis(nitrorxymethyl)
oxaczolidone

R1
C—CH;—ONO:

N Qs—N
AN

R.3
R! is nitroxymethyl: R? is —CO—OCHz2—

A. Preparation of 4,4~dimethylol oxazolidone:. re-
action of trimethylol aminomethane with ethyl
chlorocarbonate

Into a one-liter, three-necked flask provided
with a stirrer, thermometer, and two dropping
funnels there were added 121 g. (1.0 mole) of tri-
methylol aminomethane and 200 cc. of water.
‘While maintaining the temperature at 5-10° C.,
54.3 g. (0.5 mole) of ethyl chlorocarbonate was
added dropwise. Next there were added con-
currently 54.3 g. (0.5 mole) additional ethyl chlo-
rocarbonate and a solution of 40 g. (1.0 mole) of
sodium hydroxide in 360 cec. of water. The tem-
perature was allowed to rise to room temperature
and the stirring was continued overnight. The
solution was distilled at reduced pressure until
almost all of the water was removed and the
residue was taken up in absolute alcohol. The
inorganic salts were filtered off and the alcoholic
filtrate was concentrated at reduced pressure.
The 0ily residue was dissolved in 125 cc. of methyl

alcohol and cooled overnight. The crystalline de- .

posit was filtered off, washed with 50 cc. of cold
methyl alcohol and again with ether. There was
obtained a solid (40.0 g.) melting at 108-9° C. By
working up the filtrate and again recrystallizing,
an additional 28.1 g. of 4,4-dimethylol oxazolidone
was obtained. Yield, 46 per cent.

Analysis: Calculated for CsHsO:N: C. 40.82;: H,
6.12; N. 9.52. Found: C, 40.73; H, 5.57, 5.72: N,
9.64, 9.85. |

B. Preparation of 4,4-bis(nitroxymethyl)
oxazolidone

In a 200 ce., three-necked flask fitted with stir-
rer and thermometer there was placed 62.5 ce,.
(1.49 moles) of 98 per cent nitric acid. While
- maintaining the temperature at 5-10° C. there
was added in portions 10 g. of 4,4-dimethyvlol 0X-
azolidone. After stirring at this temperature for
two hours, the reaction was quenched by pour-
ing over 2560 g. of cracked ice. A white crystal-
line precipitate separated which was filtered off
and washed with two 50 ce. portions of water. A
small additional quantity of the same substance
was recovered by neutralizing the acid filtrate
with sodium bicarbonate. The combined product
was recrystallized from 35 cc. of methyl alcohol.
There was obtained 4,4-bis(nitroxymethyl) ox-
azolidone (11.0 g.), melting at 106-7° C.
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Analysis: Calculated for CsH7OsN3: C, 25.40:
H, 2.95; N, 17.72. Found; C, 2b.57, 25.39, 25.89,
20.86; H, 3.46, 3.25, 3.28, 3.27: N, 17.59, 17.54.

C. Preparation of 3-nitro-4,4-bis(nitroxymethyl)
oxazolidone

A nitrating mixture was prepared by adding
62.5 ce. (1.5 moles) of 98 per cent nitric acid to
62.5 ce. (1.17 moles) of concentrated sulfurie acid.
Affer cooling the mixed acid to 5-10° C., 10 g.
(0.068 mole) of 4,4-dimethylol oxazolidone was
added in portions, maintaining the same tem-
perature. After the addition the temperature
was raised to 50° C. and held there for one-half
hour. After cooling, the reaction was poured
over 350 g. of cracked ice. A precipitate was
formed which was filtered and washed with two
20 cc. portions of water. After recrystallizing the
resultant solid from 150 cc. of methyl alcohol g
crystalline substance (4.9 g.), 3-nitro-4,4-bis(ni-
troxymethyl) oxazolidone, melting at 122-3° C.
was obtained. Yield, 30 per cent.

Analysis: Calculated for CsHsO1woNs: C, 21.28:
H, 2.13; N, 19.86. Found: C, 21.25, 21.35;: H, 2.12,
2.01: N, 1949, 19.38.

D. Conversion of 4,4-bis(nitroxymethyl) oxazoli-

done into 3-nitro-4,4-bis(nitroxrymethyl) oxa-
2olidone

A nitrating mixture consisting of 5 cc. of 98 per
cent nitric acid and 5 cc. of concentrated sulfuric
acid was prepared. While stirring and maintain-
ing a temperature of 5-10° C., 3.28 . (0.014 mole)
of 4,4-bis(nitroxymethyl) oxazolidone was added.
The reaction was heated to 50° C. and kept at this
temperature for one-half hour. After cooling,
the solution was poured over 30 g. of cracked ice.
The precipitate which formed was filtered and
washed with water. After one recrystallization
from 30 cc. of methyl alcohol there was obtained
3 solid (1.11 g.), 3-nitro-4,4-bis(nitroxymethyvi)
oxazolidone, melting at 121-2° C. 7Yield, 28 per
cent.

It will be apparent to those skilled in the art
that many variations, modifications and ex-
tensions of the processes described in the fore-
going examples may be made without departing
from the spirit and scope of the present inven-
tion. All such variations, modifications and ex-
tensions are to be understood as included within
the scope of the appended claims.

We claim:

1. As a new composition of matter, N-(2-
nitroxyalkyD) alkylnitramine.

2. As a new composition of matter, N-(2-
nitroxyethyl) alkyl nitramine.

ALFRED T. BLOMQUIST.
FRED T, FIEDOREK.
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