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“Tsonitramines™ are a relatively litile-known group of compounds. The first
representative of this group of compounds, methylenediisonitrammine (1), was pre-
pared by Traube [1] by scting with nitde oxide on acetone in strongly alkaling
medium (ollowed by hydrolysing of the intermediate compound:

CHy CHI(N:0Naks
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Similar products were prepared from methyl isopropyl ketone, acetophenone,
mesityl oxide. .
Originally Traube assigned the structure (A) to the isonitramine group
—H—H-0H
S S
O
(A)

In his later work he found [2] that nitroso derivatives of F-substituted hydro-
xylamines ure identical with isonitrosamines. He did not, however, draw any con-
clusions from this fact, MacDonald and Massen [3] were the first to suggest the
nitrosohydroxylamine structure of methylenediisonitramine:
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Also Gomberg [4] found that Isonitramineisobutyric acid possesses the struc-
1upe N

[CHC
L
CHOH
i. &, it is a nitrosohydroxylamine derivative. Hantzsch [5] suggested two structures
for isonitramines; (A} and (B), the latter having two tautomeric forms:

R—N—N=0H B=t=0H R-—N -0

L ] = |
o N=0 WIH
(A fay (B =]

In the meantime, the work of Angeli [6] introduced a new idea as regards the
structure of azoxy compounds. This author supplied evidence of the now generally
pecepied [7] unsymmetrical structure of these compounds, and sugpested that
isoniramings possess the structure of nitrosohydroxylamine derivatives [(Bhy, thus
resembling unsymmetrical azoxy compounds.

Hantzsch and Strasser |B] eventually accepled the niirosohydrosylamine struc-
ture of the sonitramine group, bul the problem called for revision as R, N. Jones
and Thorn [9] found no ahsorpiion band of the nitrose group in the ultravialet
spectrum of methylenediisonitramine. Haszeldine and Jander [10] came 1o the

same conclusion.
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Carmack and Leavitd [11] a4 well a3 Haszeldine and Jander [10] tried to explain
this dis¢repancy in terms of an internal hydrogen bond (formuls (C)) which

would obliterate the WO absorption band:
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The work of Kortlim and Finckh [21] should
also be mentioned. They compared ultravialet
and visible spectra of two somers: methyls
nitramine and methyl-MN-nitrosohydroxylamine.
However, the spectra did not provide com-
parable resulls as they were taken in acid and
basic medium, respectively.

The authors of the present paper prepured
a number of salis of methylenediisonitramine
and of methylenedinitramine and compared
their explosive properties [13]. These two groups
of compounds were found to differ considerably
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i'n! this respect, It was also established that ne isomerization of isonitramine to
miiramine  and wviee versa, ocourred when the pH of both types of compounds

wis varied at different temperatures.
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The present paper deals with ultraviolet and infrared absorption spectra of
wsonitramines as compared with the spectra of nitramines [14] and nitrosamines
[15). The aim of this work was Lo find new experimental facts concerning the struc-
ture of fsonitramines.

Experimental
Sodium salt of methylénediisenitrmmine (£)

wad prepared according b Tracbe [1] and pusified by dissolving in n small prsound of waler
and precipiiniing the sall by the addition of ethanol, Aler repeated purification the salt wes ann-
Tyl

For CHaOu NNz - He0: calentaled: Ma, 238%, foaind: Ma, 23085,

Barivm sall of methyvlencdiisoniiramine (1T}

wis prepared from an aqueous sohelion of the sodiam salt by acting upon it with agueous barium
chloride, The precipiiate of barium salt was crystullized severnl times from hot waier,
For CHaOuMBaH0: cobeulated: Ba, 47.5%, found: Bua, 47.5%.

Cupric sali of methylenedilsoniramine (11T
wia propared (rom an aquecus selutlon of the sodium bl by scting wpon i@ with pguocous cuprie

wiliphate. The precipitne of cupric sl wag wished with hot water.

For CHaOgMCut calonlated: Cu, 30,055, found: Ca 21.2%

Drimeshyl esters (o and 5} of methylenediisoniiramine((TV) and (V) respeciively)

A midtere of o eanad (F-csters was prepared according to Traube [1] by peting witls methyl fodide
solution in ether on the silver it of methylenediisonitramine suspended in ether.

HEsper (V) (soluble in cther) was purified by erystallznson from kot waker, Light yellow orys-
fals, m.p. 74%, were obtainsd,

For CiHpDeM,! caleubated: M, 3405, faund! ™, 340555

a=Ester {1V} {insoluble in @her, soluble in hot aloohal) was crysallized from hot ethanol White
cryslals of mop, 134° were obained.

Found; M, 3057,

Copric sali of M-nitrosomethilhydrosylamine (Vi)

was obinined sccopding (o Sand and Singer [16] by acting with nlerogen exide on methylmagnesivm
indide in ether followed by acidifying with dilute sulphuric acid and adding cupric hydroxide sus-
pended In wmier; The cupric sall was crvetallized from kol ethoned:

Far CsHOMCu! calculated: Cu, 29.5%, found: Cu, 20892
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TAHLE |
3IIII: | I li J' “IWL.
Substance Solvent Ig Emas i g fmem der lg v
| m mu_ o

Ealinm sall wALLr 15% i
ol meshyle- B2 N MO, 232 | 44
tedilsoniie-
mine (1) | |
a-Dhimethyl waies 242 4.27
euler ol mes |
thiylenediisn- |
nlisming I
(v | !
=Dl whieT | 33T a4 | MZ | 24 |
culer of mes 370 195 [
thiylenediiso- | |
nilfarming
(v |

[ |
Cupres spltof et ol 239 4045 2465 31.24
of M-nitroso- 0.2 M Hf.'l| 226 190 |
methylhyi-
roxylnrmine | |
%13
™-MEroen- sthanal i 4.4 212 154 |
phenylhydeo- 294 LN 245 156
svlaming |
(V1N | I i

Cuprie sall of Menitrossethylhydrosyloming (V1)
whs prepared sccording 1o Sand and Singer [16] from ethylmagnesiom (odide m the same wny as
MenitrosommeUiyihy drosy lasmini.
For CoHja0eMNyCu; caleninted: Cu, 2601 %L Tound: Cu, 26.2%.
H-Mitrosophenylhydroaviamme (VI
wis oblaimed pocording o Wohl [17] by scting with sodiuni nitrite on phenythydrosylaninein
sulphuric acid medium. White crystals, o 5%, were obtained by eryatnllization from benzens.
The ammonium salt of Menirssophenylhydroxylaming (IX)

was propared ncoording o Marvel [FE] by scting with s-buityl nltriie on the ether solution of phenyl-
hydroxylamine saturated with dried ammonia, 0 cwcets of ameonia. It was purified by crysialli-
ention Trom ethomsl.
For CyH,90:MNy: culculated: N, 27,154 fodnd: M, 26.8%
Pedassium salt of Menitrosohydroaylamine-M-sulphonic acid 05
wiid obiained necording to Rasching [19] by acting with nltrogen oxide on aqueous, potassium

sulphite solitlon. The sali was purifisd by crystallization from diline potassbuon hydroxide.
For OsMN;SKa: ealculated: N, 12.8%, found: N, 1263
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Specira

The LY absorption specira were determbned with 8 Unicam 5P-508 spectrophotometee and
the infmred nhsorotion spacim — with o Hilger H-800 double-beam: spectrophotometier with so=
diwm chlornide opises. The substnnces were veed in form of Mol nulle, and, in the region of ab-
sprplion of Mujol, 25 suspensioms i trichlorebromomsthane,

The specita are recorded in Figs, | — 15 and Tables | angd 11, Abserption in Mujol and trichloro-
bromomethane are desioted by continucua and dotted lines, respectively,

Dhiscuasion

Ultraviolet absorption spectr (Table 1, Figs. 1—35)

The sodiom salt of methylenediisoniteamine (1) in 0.2 N hydrochloric acid
gave a spectrum similar 1o that of methylenedinitramine (max. at 233 mg) [14].
However, in aqueous solution a strong bathochromic shift occors with a slight
increase of the intensity of the absorption maximum at 258 mu. A very similar
phenomenon was observed with cupric salt of N-nitresomethylhydroxylamine
{muximum at 226 dnd 239 my, respectively) (VI), thus supggesting & similarity of
the structure of these two compounds. Moreover, the spectrum of compound (VI)
shows a shoulder at still longer waves (265 mgu).

The o- and f-dimethyl esters of methylenediisonitramine ({1} and (V), res-
pectively) give similar maxima (242 and 237 mpu, respectively). In addition the
f-ester shows a broad maximum at 370 mu which seems to characterize mitroso-
-compounds: This would confirm the N-nitrosohydroxylamine structure of the
isopitramine group, However, the difference between the structure of e- and fi-
-esters remains unexplained.

The spectrum of N-nitrosophenylhydrocylamine is obscured by the presence
of the aromatic ring.

Infrared absorption spectrn (Table 11, Figs. 6—15)

A characteristic feature of isonitramines (dimethyl esters of methylenedi-
isonitramines, (IV) and (V), and N-nitrosophenylhydroxylamine, (VIIE)) are the
respective strong bands: 1512, 1495 and (462 ¢m. ™1 and 1316—1297, 1274—1250
and [284 em.=1,

They are very much similar 1o the bands present in the spectra of nitrosamines
deseribed by Haszeldine and Jander [10] and in one of our papers [15]. They should
therefare, be assigned to N = O streiching vibrations.

A third strong band appeared for the same compounds at 1041, 1057 and 1062
em."!, respectively.

A similar band was found in the spectrs of nitrosamines [10], [15] and was
assigned to WN--N siretching vibrations. Thé same seems to be applicable to the
isonitramine group.

As repards the specire of salts of methylenediisonitraming and the derivatives
of N-nitrosomethylbydroxylamine, three characteristic strong bands appear in
the regions; 1286—1246 cm.™), 1242—1174 cm,~! and 9B0—910 em.™1,
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It secms that they should be assigned : the first two ta N = O, and the last one —
to M — M stretching vibrations.

Ther lower frequency could possibly be esplamed by the resonanece structure
of the anion suggested by Haszeldine dund Jander [10]:
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— | —MN — 0
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or by s strongly poélarieed mesomeric structure:

= T

s
R

I

A coneluzion may be deawn from our éxperiments that the infrared specird scem
te eonficm the M-nitrosohydrosylainine structure (B} of the isonilramise group.

TRECHMICAL MILITARY COLLEGE, WaRSAW
PWOUSKOWA AKADEMIA TECHMICZRA, WaRISEAWA)
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TABLE IT

Infrared spectra

(IX) | (X)
3156 w
3028 w
2844 w
1588 vw
1482 sh
1455 ¢
1443 sh
1422 s
1384 w
1335w
1305 w
1270 s
1260 sh
1246 vs
1219 vs 1217 sh
1158 w
1099 w 1092w
1071 w 1063 vw
1051 m
1024 w 1033 m
985 vw 995 s
910 vs
380 'm
837 sh
TRE W
759 s
731 sh
681 w

Substances
Medium (1 aw | aon | avw | ®» [ oy | v (VIID)
Nujol 3513 m
3340 m
3269 m
3042 w 3034 w 3050 m 3038 m 3072w 004w
CChBr 2980 w 2076 w 2988 w 2978 m 2081 w 2972 m 3000 w
2938 w 2048 w 2948 w 2934 vw 2026 w
2845 vw | 2826 w 2825 vw
| e
Nujol 1658 w
1613 m(b) 1620 w
1604 w 1595 vw
1571 w
o | 1512 s
1485 vw 1482 vs 1495 5
1450 m 1448 sh 1455 sh 1474 s 1462 sh 1462 s
CCl:Br 1427 m 1420 sh 1415 sh 1430 s 1420 w 1436 m 1428 vs 1438 w
1410 m 1410 m 1420 vs
1388 m 1394 5 1396 sh
1368 vs 1372 m 1366 m 1362 w 1377 m 1377 m 1380 s
1348 s 1353 m 1335 m
1316 m
1293 sh 1297 m 1301 w 1300 m
1286 s 1276 m 1274 m 1283 s 1281 s 1284 m
1262 vs 1270 sh
1242 vs 1250 m 1253 vs
Nujol 1226 vs 1236 m
1212 sh 1210 m
1203s (b) 1201 w
1174 vs 1174 s
1150 w 1166 w
1146 sh 1150 m 1164 w
1137 w
118w 118 w 1113 s 1125
1080 v 1085 sh 1085 vs
1080 m
| 1050 sh 1057 s 1066 m . 1062 s
1042 vw 1045 sh 1041 s 1042 sh 1042 sh
. 1014 m 1021 m I 1018 m
998 m 996 sh 998 vs 995 m 1005 vw
| Y80 s
966 s 953 s 960 vs 957 sh 953 vs 945 5
956 s ' 941 s
| 914 w 920 m
899 sh 888 sh
w69 sh |
856 vw NAT ww | B43 vw
| [ 824 vw
SN | 807m | 806w
T95 s 797 s 783 m TR vw
776 m 776 m | ! 63§
750 5 726 vw
73l s 730 8
707 s (92 m 709 m

(1) — Sodium sult of methylenediisonitramine,
(11) — Barium salt of methylenediisonitramine,
{111y — Cupric salt of methylenediisonitramine,

(IV) — a-Dimethyl cster of methylenediisonitramine.
(V) — p-Dimethyl ester of methylepediisonitramine, (X) — Potassium salt of N-pitrosohydroxylamine-N-sulphonic acid.

(V1) — Cupric salt of N-njtrosomethylhydroxylamine,
(VII) — Cupric salt of N-nitrosoethylhydroxylamine
(V111) — N-Nitresephenyihydroxylamine,

(IX) — Ammonium salt of N-nitrosophenylhydroxylamine,
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