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5-BROMO-5-NITROTETRAHYDRO-1,3-OXAZINES *

5-BROMO-5-NITROTETRAHYDRO-1,3-OKSAZYNY

by Hanna PIOTROWSKA, Tadeusz URBANSKI, and Wojciech SIENICKI

Institute of Organic Chemistry and Technology, Polytechnical University,
Warszawa

Continuing our experiments on formation of tetrahydro-1,3-oxazine de-
rivatives with the nitro group in position 5, we have prepared now 3-alkyl-
-5-bromo-5-nitrotetrahydro-1,3-oxazines (3). Compounds of this structure
have shown interesting biological properties *». Our attempts to obtain 3
in reaction of 2-bromo-2-nitropropanediol-1,3 with 1,3,5-trialkylhexahydro-
-s-triazines failed. The decomposition of the starting materials occurred,
and no product could be isolated from the reaction mixture. The synthesis
of 3 was accomplished starting from corresponding 3-alkyl-5-hydroxyme-
thyl-5-nitrotetrahydro-1,3-oxazines (1). Compounds 1 (R=CH,, CH(CH,).,,
C(CH,;);, CH,C¢H;) were prepared by the method described previously for
1, R=CH,C;H; ¥ from 2-hydroxymethyl-2-nitropropandiol-1,3, formalde-
hyde and the corresponding amine.
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Compounds 1 were treated with sodium methoxide to split off formalde-
hyde, and to convert 1 into sodium salt of the corresponding 3-alkyl-5-ni-
trotetrahydro-1,3-oxazine (2). Sodium salts 2 were then reacted with equi-
molar amount of bromine to produce 3, R=CH;, CH(CH,),, C(CH,),,
CH,CH;, in good yields. When R was benzyl or tert-butyl products 3 were
crystalline solids. With other- R (methyl, isopropyl) the products were
liquid, and were isolated as solid hydrochlorides.

* Part CVIII on Chemistry of Nitroparaffins. Part CVII: Piotrowska H,,
Roczniki Chem., 46, 2357 (1972).
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196 H. Piotrowska, T. Urbaniski, and W. Sienicki

Hydrochlorides of 3 are readily subject to ring opening, yielding hydro-
chlorides of 2-bromo-2-nitro-3-N-alkylaminopropanol (4). Two free bases
4, R=C(CH,);, CH,C¢H;, were found to be crystalline. They were unstable
in an alkaline medium and also decomposed on standing. When warmed
with formaldehyde in ethanol they cyclized to tetrahydro-1,3-oxazines 3.

EXPERIMENTAL

3-Alkyl-5-hydroxymethyl-5-nitrotetrahydro-1,3-oxazines (1)

20 g (0.128 mole) of 2-hydroxymethyl-2-nitropropanediol-1,3, 32 g (0.4 mole) of
30°% formalin and 2 g NaHCO; were stirred at 15°C to dissolve the triol. Then
0.128 mole of the suitable primary amine was added slowly with stirring. The tem-
perature rose to 40—45°C. When the exothermic reaction ceased the mixture was
warmed at 60°C for 3 hrs. The oily layer was separated, washed with water, treated
with small amount of ethanol and left in refrigerator. The crystalline products were
crystallized three times from ethanol. Hydrochlorides of 1 were prepared by adding
ethereal hydrogen chloride to solution of 1 in ether. Yields and properties of com-
pounds 1 and those of their hydrochlorides are collected in Table 1.

3-Alkyl-5-bromo-5-nitrotetrahydro-1,3-oxazines (3)

0.1 mole of corresponding oxazine 1 was added to sodium methoxide solution
obtained from 2.3 g (0.1 mole) of Na and 20 cm?® of methanol and warmed to 40°C
for 30 min. Then 120 cm?® of chloroform was added, the whole cooled to 0°C and
0.1 mole of bromine dissolved in 20 cm3 of chloroform added dropwise. The reaction
mixture was washed with 5% NaHCO;, water, dried over anh. MgSQ4, and the solvent
evaporated. Compounds 3, R = CH; and CH(CHj);, were isolated in the form of hy-
drochlorides which were crystallized from ethanol. Compounds 3, R = C(CHj3); and
CH,CgHs, were crystallized from ethanol. Yields and properties of compounds 3 are
collected in Table 1.

2-Bromo-2-nitro-3-N-alkylaminopropanols (4)

2 g of corresponding 3-alkyl-5-bromo-5-nitrotetrahydro-1,3-oxazine (3) or its
hydrechloride was refluxed for 2 hrs in 100 cm3 of 80% ethanol and 4 ¢m3 ccne. HCI.
The solvents were removed in vacuo, and the residue crystallized from ethanol yield-
ing hydrochloride of 4.

Free solid bases 4, R = C(CHjy);, CH2C¢H;s were obtained from hydrochlorides by
cautious neutralization with 5% NaHCO;. They crystallized from ethanol. Yields and
properties of compounds 4 and those of their hydrochlorides are collected in Table 2.

Received July 15th, 1972.
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STRESZCZENIE

3-Alkilo-5-bromo-5-nitrotetrahydro-1,3-oksazyny (3, R = CH3, CH(CHj):, C(CHj)s,
CH,CgHs) otrzymano z odpowiednich 3-alkilo-5-hydroksymetylo-5-nitrotetrahydro-1,3-
-oksazyn (1) dzialaniem metoksylanem sodu i bromowaniem powstalych w tej reakcji
soli sodowych 3-alkilo-5-nitrotetrahydro-1,3-oksazyn (2).

Zwigzki 3, R = CH;, CH(CHj); wydzielono jako krystaliczne chlorowodorki. Bro-
monitrooksazyny 3 ulegajg latwo otwarciu pier§cienia w §rodowisku kwasnym z utwo-
rzeniem chlorowodorké6w 2-bromo-2-nitro-3-N-alkiloaminopropanoli (4). WtiasnoSci
otrzymanych zwigzkéw zebrano w tablicach 1 i 2.
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