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Summary. The title compounds (I) were obtained by acting with phosgene in the presence of tri-
ethylamine on 3-amino-2-alkyl-2-nitropropanol (II). The presence of inter- and intramolecular
hydl‘ogen bond mainly between the NH and C=0 groups is discussed.

The formation of 5-alkyl-5-nitrotetrahydro-1,3-oxazine-2-ones (I, R=C,H,
n-C3H,, n-C,H,) from corresponding derivatives of 3-amino- 2-nitropropanol
(I, R=C,H;, n-C3;H,, n-C,H,) and phosgene is known, but it has been limited
to the instances when R’ was cyclohexyl or benzyl [1, 2].

Now we examined the reaction of phosgene with II, when R’ was H, to obtam
I unsubstituted in position 3.

Aminoalcohols with a primary amino group (II, R’=H) were found to react
more readily than those with R’ cyclohexyl or benzyl. At room temperature the
€Xothermic reaction was so vigorous that polymers (most llkely polyurethanes)
Were formed. They were insoluble in most organic solvents.

It was necessary to establish the conditions which could moderate the reaction.
Low temperature (—10 to —15°C), high dilution of the reagents with solvents,
and carefully controlled rate of phosgene introduction were essential to obtain
good control over the reaction. Triethylamine was used to neutralize the evolved
hydrogen chloride in agreement with the former finding of Testa e al. [3] while
Teacting 2,2-dialkyl-3-aminopropanol with phosgene.

Thus we obtained the yield of ca. 50% theoretical.

Aminoalcohols (II) were obtained according to our formerly-described method,
Le. by hydrolysis of the corresponding 5-alkyl-5-nitrotetrahydro-1,3-oxazines [2].

Structure I of 5-alkyl-5-nitrotetrahydro-1,3-oxazine-2-ones is in agreement
With their chemical properties: they do not form hydrochlorides, are stable in acid
and weak alkaline media. They can be classified as cyclic urethanes I and they have
the character of both d-lactones and d-lactams.

It appeared that compounds I (R =H) should give relatively readily nucleophilic
Substitution of hydrogen in position 3 in a way similar to the reactions of imides,

Note: This paper is Part CXIII in the series: Chemistry of Nitroalkanes.
[447]
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barbiturates, imidazoles, etc. However, no reaction occurred between I (R=H)
and mercuric chloride. It seems that although the nitro and carbonyl groups reduce
the basicity of the molecules the amino group has too weak acid properties.
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The structure of oxazinones (I) (R’=H) was confirmed by IR and NMR spectro-
scopy. With regard to the conformation, structure IA or IB should be accepted
with the nitro group in the axial position according to previous findings for 5-nitro-
tetrahydro-1,3-oxazines [4, 5]. It seemed difficult to assess whether hydrogen in
position 3 is axial or equatorial. This was originally in agreement with our former
results [5] and also of those of Fodor ef al. [6]. However, Booth and Lemieux [7]
on the basis of NMR analysis, as well as Katritzky et al. [8] suggested that the proton
attached to nitrogen in tetrahydro-1,3-oxazine is in the axial position. Katritzky
drew his conclusion from the examination of the IR spectra and dipole moment
measurements. While assuming an attracting interaction 1,3 between the NO:
and NH groups as electron-attracting and electron-donating group, respectively,
we suggest hydrogen in position 3 being axial, which would make possible the
formation of the hydrogen bond between these two groups, as shown in diagram Ia-
The hydrogen bond in Ia should be weak, as the distance between the oxygen atoms
of the nitro group and the nitrogen atom of the NH group is relatively large (ca. 3A).
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We suggest that four structures Ia—Id can exist in an equilibrium.

Another feature of compound I would be the possibility of existence of the enolic
form (III). This however should not appreciably affect either IR [8, 9a] or proton
NMR [8, 10] spectra.

IR spectra of compounds 1

a) N—H stretching vibrations. The spectra taken in Nujol show two bands
3250—3240 cm~! and 3145—3132 cm~'. The frequencies are considerably lower
than in secondary amides and they should be considered as bonded by the hydro-
gen bonds [7]. They should correspond to intra- (Ia and Kd) and intermolecular
(I and Ic) species.

. The spectra of dilute solutions in carbon tetrachloride or chloroform (concentra-
tions 1.5x10-4 and 10-5 mol/l) show three bands: 3428—3425, 3240—3230 and
3155—3140 cm~ . The highesr should correspond to the free NH group and the other
to internally bonded ones, such as Ia and Id. The former possesses the weakest
hydrogen bond, as already mentioned.

b) C=0 stretching vibrations. Strong bands 1740—1703 cm~! in Nujol and
1736—1730 cm~! in solutions could be assigned to both J-lactones and J-lactams.
According to Bellamy [9b] J-lactones give bands 1750—1735 cm~! and lactams —
1750—1700 cm-1.

¢) C—O—C vibrations are manifested by the bands of 1165—1155, 1135—1130,
1095—1975 cm™?!, which is in agreement with the findings of Eckstein et al. [11]
for S-nitrotetrahydro-1,3-oxazine.

d) NO, asymmetric vibrations were tecorded at a frequency of 1150 cm~!.

NMR spectra

The spectral data for oxazinones (I, R’=H) contain one wide signal at 7=3 ppm,
tWo quartets at r =5.48 and 6.16 ppm, and a group of signals corresponding to alkyls R.
The previous findings for S5-nitrotetrahydro-1,3-oxazines [11] indicate the
Presence of a signal at 7.63—7.77 ppm, which was assigned to N—H, i.e. the proton
attached to the ring nitrogen and three quartets at 5.95, 6.5 and 5.6 ppm corres-
ponding to three different methylene groups: at C(2), C(4) and C(6), respectively.
In [12] the influence of an intramolecular hydrogen bond between the phenolic
group and a nitro group was found to be extremely prominent reducing the
Value of 7 of ca. 5.0 ppm for the non-bonded OH group to 7 of ca. —0.7 ppm fos
the bonded group.

'On the basis of these findings we suggest that the signal =3 ppm should be
assigned to the proton at N(3) while bonded by a hydrogen bond according to dia-
gramg Ia_d

‘Two quartets should be assigned to two methylene groups: at C(4) and C(6)
While the molequle is in the preferred chain conformation with the axial nitro group

or IB. The preference should be given to conformation IB with the axial proton
attached to the ring nitrogen, thus making possible the presence of the hydrogen

°nd between the NO, and NH groups according to Ia [13].
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Experimental

5-Alkyl-5-nitrotetrahydro-1,3-oxazines (I). Finely powdered hydrochloride of aminoalcohol
(I, R = C,Hs, n-C;H,, n-CsHo, R’ = H, 0.035 mol) was suspended in dry ether (250 ml) and
a solution of triethylamine (0.105 mol) in chloroform (150 ml) was added. All was stirred at room
temperature for 2 h, then cooled to —15° and phosgene (0.035 mol) in the form of a 5-% solution
in toluene was added while keeping the temperature below 0°. After all phosgene had beed added,
mixing was continued for 1 h and the temperature was allowed to rise to 8—10°. The suspension
was kept till the next day. All volatile components were evaporated under reduced pressure, the
residual solid was collected and washed with hot benzene. The benzene solution contained the
product. Benzene was evaporated to dryness under reduced pressure and the product collected-

The solid substance washed with hot benzene was mainly composed of triethylamine hydro-
chloride and a small proportion of the product.

The solid was treated with a little amount of water to dissolve triethylamine hydrochloride
and the undissolved fraction was added to the main portion of the product.

TABLE

Elemental analysis for compounds I

- Analysis (%): calc. :

‘R = : ot m. p. Yield

g 0 (%)
c |H | N

il . 414 | 58 | 161 - e
s 4 e 416 | 58 | 161
447 | 64 | 149

n-C3H7 C7H11N20‘ m E— m 123—124 50
412 | 69 | 137

-C CsH14N,0, etz ) e ids 190518110 40
CeHlp )" CeglaOs5 ‘o0 &8 | 153

R’'=H

The product crystallized from benzene. All substances (I) were white crystals, soluble in ethanol,
acetone, chloroform, less readily in benzene, and insoluble in water and ether.

The analytical data, m.ps. and yields are given in the Table.

IR spectra were taken with spectrophotometers with sodium chloride optics. Unicam Sp-2
was used to examine the samples in Nujol, and Hilger H-800 — for the samples in solution.

NMR spectra were taken with a Varian HR-60 apparatus of the frequency 60 megacycles:

The authors are much indebted to Dr. M. Witanowski for his helpful discussiont
of the NMR spectra.
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T. V6amcxn, A. Mamar-Illanosexa, 5-AMaw-S-METPOTETPATHAPO-1,3-0KCA3HH-2-0MbE

Conepaanme. Tonyueno 5-amxmn-S-surporerparumpo-1,3-oxcasnn-2-ousr (I) melicTeuem docresa
Ha 3'al\mno~2-amn-2-nnmonponanonu (II) B OpPHCYTCTBHH TPHITHIAMHHA. PacCMOTpEHO BO3-
MOXHOCTE cymecTBOBAEMS MeXMONEKYNSDHON M BHYTPHMONEKYISDHOH BOJODONHOM CBS3M
MeXny rpymavs NH u C=O0.
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