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W reakcji 2,2-dwunitropropanodiolu-l,3 z chlorowodorkami amin pierw-
szorzędowych w obecności octanu sodu i buforu octanowego o pH 4 two­
rzy się mieszanina zawierająca N-alkilowe pochodne 2,2-dwunitroetylo-
aminy i — zależnie od rodzaju aminy — pochodne 5,5-dwunitrotetrahy-

dro-l,3-oksazyny lub 5,5-dwunitroheksahydropirymidyny. 

P e a K U H H 2 ,2 - f lMHMTponponanf lnoj ia - l , 3 c r n f l p o x j i o p n f l a M H nepBHHHbix 
OMHHOB B npMcyTCTBMM au ,eTaTa HaTpMH JI a u e T a r a o r o Sydpepa (pH-4) 
BefleT K o 6 p a 3 0 B a H n i o CMecw, coflepscamen N - a j i K m i b H b i e npon3BOflHbie 
2,2-flMHMTpo3TMJiaMMHa u, B 3aBMCMM0CTM OT n p u M e H n e M o r o aMMHa, npon3-
BOflHbie 5,5-flMHMTpoTeTparnflpo-l,3-OKca3MHa HJIH 5,5-flMHMTporeKcarnfl-

ponupMMMaMHa. 

When 2,2-dinitropropanediol-l,3 reacted with primary amines (in form 
of their hydrochlorides) in presence of sodium acetate and the acetate 
buffer of pH 4, N - a l k y l derivatives of 2,2-dinitroethylamine resulted. 
They w e r e accompanied by derivatives of 5,5-dinitrotetrahydro-l,3-
-oxazine and or 5,5-dinitrohexahydropyrimidine, depending on the ami­

nę used. 

F e u e r , B a c h m a n and M a y 1 ) have shown that 2,2-dinitropro-
panediol (1) reacted with aminoacetic acid or hydrochloride of its ethyl 
ester in a ą u e o u s solution at 70°C to yield 3,3,5,5-tetranitropiperidine deri-
vatives (2). The highest yield (70%) was obtained at p H 4. 

O 2 N / | | \ N O 2 

\ N / 

1 
CH 2 COOR 
2 

R = H , C2H5 

In our present work we have examined the reaction of 2,2-dinitro-
propanediol-1,3 (1) with hydrochlorides of primary amines: methyl-, 
ethyl-, isopropyl- and tert-butylamine. When using hydrochloride of 
the latter, we found that the reaction did not oceur and unreacted 1 was 
recovered. We found, eventually, that the diol 1 (1 mole) reacted at 
room temperaturę with hydrochlorides of the amines (2 mole) in presence 

* Part X C V I : P i o t r o w s k a H. , U r b a ń s k i T., W o ł o c h o w i c z I., Buli. 
Acad. Polon. Sci., ser. sci. chim., 19, 591 (1971). 
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of sodium acetate (2 mole) when dissolved in an acetate buffer of p H 4 
(0.2 mole) to keep pH within the limits 4—5. 

We did not obtain derivatives of piperidine of the type 2, but three 
N-derivatives of: 2,2-dinitroethylamine (3), 5,5-dinitrotetrahydro-l,3-oxa-
zine (4), and 5,5-dinitrohexahydropyrimidine (5). 

/ ° \ / N \ 

° 2 N > H C H 2 N H R ° = N \ N - R ° 2 N \ I N—R 

3 4 5 
R = C H 3 , C 2 H 5 R = C 2 H 5 . R = C H 3 ) C 2 H 5 

i - C 3 H 7 , t - C 4 H 9 i - C 3 H 7 , t - C 4 H 9 i - C 3 H 7 

The yield of different products depended on different amines used. 
Thus all amines gave 3. M e t h y l a m i n ę hydrochloride produced 5 but did 
not furnish 4. Ethyl- and żso-propylamine gave both: 4 and 5. tert-Butyl-
amine yielded 4 but did not yield 5. A l l three compounds: 3, 4, and 5 
have already been prepared and described in our former papers 2>3K 

Products 4 and 5 were identified from the N M R spectra (Table 1). 
We also examined the products when R — H , by reacting 1 with am-

monium chloride. The only product was 3 (R = H) — i.e. 2,2-dinitro­
ethylamine previously described by K a m 1 e t and D a c o n s 4>, and 
obtained in a different way. 

We previously established 2 ) that amines 3 were intermediates in the 
formation of hexahydropyrimidines (5). We thought that they could also 
be suitable starting substances to obtain tetrahydro-l,3-oxazines (4). Sub-
s e ą u e n t l y we reacted 3 with excess of formaldehyde in an a ą u e o u s solu­
tion and acetate buffer of pH 4. The products were practically identical 
with those described above. Thus when R = C H 3 , only 5 was formed, 
when R = C 2 H 5 or i - C 3 H 7 , both products — 4 and 5 — were obtained. With 
R = t-C 4Hi, the main product was 4 and only a smali amount of 5 was 
produced. As previously the identification of the products was done by 
means of an analysis of N M R spectra (Table 1). 

Formation of 5 from amines 3 can be explained by hydrolysis of 3 
yielding one mole of aminę N H 2 R reąuired to form 5, i.e.: 

O z N x H 0 0 2 N \ 
) C H C H 2 N H R — » ) C H C H 2 O H + N H 2 R 

0 2 N / 0 2 N / 
3 

3 + N H 2 R + C H 2 0 > 5 + H 2 0 

The reaction was particularly favoured when R was methyl and this 
was probably the c o n s e ą u e n c e of the high solubility of 3 (R = CH 3 ) . 

Continuing our line of research we also examined the reaction of 
diol 1 with hydrochlorides of methyl and ethyl esters of aminoacetic 
acid under the same experimental conditions, i.e. in the acetate buffer 
in presence of sodium acetate. We found that the reaction did not differ 
essentially from that described above. 

When methyl ester of aminoacetic acid was used we isolated 5 (R = 
= CH,COOCH 3 ) , but did not succeed in isolating 3 (R = C H 2 C OOC H 3 ) 
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probably due to its good solubility in the reaction solution. When ethyl 
ester of aminoacetic acid was used, we isolated both: 5 (R = C H 2 C O O C 2 H 5 ) 
and 3 (R = CH 2 COOC 2 H s ) - The products were identified by examining 
their N M R spectra (Table 1). Compound 3 (R = CH 2 COOC 2 H 5 ) has pre-
viously been described in the l i teraturę 1 ) . 

It appears that the formation of derivatives of piperidine (2) is a par-
ticular case of the reaction of condensation of 2,2-dinitropropanediol-l,3 
(1) with primary amines — such as aminoacids and their esters. We also 
examined N M R data of 2. They are collected in Table 2. 

T a b l e 2 

Chemical shifts (S) of compounds 2 

R N—CH 2 —CO 
/ N O , 

N—CH 2 —C— 
X N 0 2 

O a N x 

— C - C H L j -
O 2 N / 

N 0 2 

-C— 
\ N O . 

H* 3.79" 4.198 4.33« 
• 

C H 3 * 3.82' 4.17* 4.32* 3.698 

C H 3 3.63* 3.93s 3.97s 3.703 

C2H-, 3.60s 3.93' 3.97« 1.25* 4.111 

s — singlet, t — triplct, q — quartet. 
Spectra marked * were taken ia (CDy)zCO, others in C D C I 3 . Tetramethylsilan was used as intcrnal standard. 

E X P E R I M E N T A L 

Reaction of 2,2-dinitropropanediol-l,3 (1) with hydrochlorides of amines 

Sodium acetate (10.5 g, 0.128 mole), 1 (10.5 g, 0.063 mole) and aminę hydro-
chloride (0.128 mole) were dissolved in the acetate buffer of pH 4 (35 cm 3, 0.2 mole). 
The solution was left at room temperaturę for 24 hours. The crystalline precipitate 
of 3 accompanied by 5 when R = C H 3 or by 4 when R = t - C 4 H 9 was filtered off 
and washed with water. By subseąuent washing with ethanol and ether products 
4 (R = t-C 4H 9) and 5 (R = CH 3) were removed from 3. Evaporation of ethanol and 
ether furnished pure product 4 (R = t-C 4H 9) and 5 (R = CH 3 ) . 

In the case of ethylamine (R = C 2 H 5 ) and isopropylamine (R = i-C 3 H 7 ) only the 
compounds 3 were crystalline. The mixture of corresponding compounds 4 and 5 
was isolated by extracting the filtrate after separating 3 with ether. The extract 
was dried over anh. magnesium sulphate and the solvent evaporated. The resulting 
liąuid mixture of 4 and 5 (R = C , H 5 and i-C 3 H 7 ) was identified by means of N M R 
spectra. The yields of 3 were: R = C H 3 37%, R = C 2 H 5 46%, R = i - C 3 H 7 39%, R = 
= t-CHcj 33°/o. The yields of 4 and 5 were: compound" 4: R = t - C 4 H 9 25%, compound 
5: R = C H 3 35°/o. 

Reaction of 2,2-dinitropropancdiol-l,3 (1) with ammonium chloridc 

Sodium acetate (6.0 g, 0.073 mole), 1 (6.0 g, 0.036 mole), ammonium chloride 
{3.9 g, 0.073 mole) were dissolved in the acetate buffer of pH 4 (20 cm 3, 0.2 mole) 
and left at room temperaturę for 18 hours. Product 3 (R = H) was precipitated, 
washed with water, ethanol and acetone. 2,2-Dinitroethylamine (3, R = H), m.p. 
120°C decomp., was obtained in the yield 1.1 g (0.0081 mole, 22%). 
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Reaction of 2,2-dinitropropanediol-l,3 (1) wilh hydrochlorides of esters 
of aminoacetic acid 

Sodium acetate (6.0 g, 0.073 mole), 1 (6.0 g, 0.036 mole) and hydrochloride of 
methyl or ethyl aminoacetate (0.073 mole) were dissolved in acetate buffer of pH 4 
(20.0 cm 3, 0.2 mole) and left for 18 hours at room temperaturę. When methyl ester 
of aminoacetic acid was used product 5 (R = CH 2 COOCH 3 ) was extracted with ether, 
the solution dried over magnesium sulphate, ether was evaporated and the crystalli-
ne product resulted 2.6 g (0.0081 mole, 22% yield), m.p. 63.5—65.5°C. 

Analysis: 
For C I 0 H 1 G N 4 O 8 — Calcd.: 37.5% C, 5.0% H , 17.5% N ; 

found: 37.7% C, 5.2% H , 17.6% N . 
When ethyl ester of aminoacetic acid was used, the precipitate composed of 

3 and 5 (R = CH 2 COOC 2 H 5 ) was washed with ether to remove oily product 5. The 
residue from washing was crystalline 3 (R = CHoCOOC,H 5) with the yield 1.2 g 
(0.0054 mole, 15%), m.p. 107—108°C. 

Analysis: 
For C G H „ N 3 0 6 — Calcd.: 32.6% C, 5.0% H , 19.0% N ; 

found: 32.7% C, 5.2% H, 19.2% N . 
The solution of 5 (R = CH 2 COOC 2 H 5 ) in ether was evaporated and the oily 

product 5 was identified on the basis of its N M R spectrum. 

Reaction cf N-alkyl derivatives of 2,2-dinitroelhj laminę (3) with formaldehyde 

Compound 3 (0.0225 mole) was suspended in water (35 cm3) or acetate buffer 
of pH 4 (0.2 mole), aąueous 36% formaldehyde solution (18.8 cm 3, 0.225 mole) was 
added and left for 3 days. The product 5 (R = CH 3) or 4 (t-C 4H 9) contaminated 
with ca. 15% of 5 (R = t-C 4 H 9 ) was collected, washed with water and dried in 
a desiccator over phosphorous pentoxide. A particularly high yield (31%) and 
purity of the substance was obtained when R = C H 3 . When R was C 2 H 5 , ś-C 3H 7 

the liquid mixture of the products 4 and 5 was extracted with ether, the solution 
was dried over magnesium sulphate, the solvent evaporated and the components 
of the liąuid mixture of the products were identified with N M R spectroscopy. 

> 
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R E A K C J E N I T R O P A R A F I N . XCVII . N O W E S P O S T R Z E Ż E N I A 
W R E A K C J I 2 ,2 -DWUNITROPROPANODIOLU- l ,3 Z A M I N A M I 

P I E R W S Z O R Z Ę D O W Y M I 

H . P I O T R O W S K A , T. U R B A Ń S K I i K. W E J R O C H - M A T A C Z 

Instytut Chemii i Technologii Organiczne] Politechniki, Warszawa 

Kontynuując prace nad reakcją 2,2-dwunitropropanediolu-l,3 (1) z aminami zba­
daliśmy reakcję 1 z chlorowodorkami amin pierwszorzędowych w obecności równo-
molowej ilości octanu sodu i buforu octanowego o pH 4. Stwierdziliśmy, że pow-
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stały wówczas trzy rodzaje produktów: N-alkilowe pochodne 2,2-dwunitroetylo-
aminy (3), 5,5-dwunitrotetrahydro-l,3-oksazyny (4) i 5,5-dwunitroheksahydropiry-
midyny (5). Związki 3 powstawały we wszystkich przypadkach. Po użyciu metylo-
aminy powstawał związek 5 (R = CH 3), a po użyciu t-butyloaminy — związek 4 (R = 
= i -C 4 H 9 ) . Gdy do reakcji stosowano etyloaminę i izopropyloaminę powstawała 
obok 3 mieszanina odpowiednich pochodnych 4 i 5. Wszystkie te związki opisaliśmy 
poprzednio 2>3). 

Wychodząc z chlorowodorków aminooctanu metylu i etylu otrzymaliśmy w opi­
sanych wyżej warunkach pochodne 5 (R = C H 2 C O O C H 3 lub CH 2 COOC 2 H r ,) . Gdy za­
miast chlorowodorku aminy użyliśmy chlorku amonu produktem reakcji był zwią­
zek 3 (R = H). 

Takie same produkty otrzymaliśmy działając na 3 nadmiarem formaldehydu 
w obecności buforu octanowego o pH 4. Powstawanie w tym przypadku pochodnych 
5 jako jednego z produktów reakcji można wytłumaczyć częściową hydrolizą związ­
ków 3 w środowisku reakcji z uwolnieniem odpowiedniej aminy, potrzebnej do 
zamknięcia pierścienia heksahydropirymidynowego. 
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