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Synthesis of the New Heterocyclic Hydroxy Compounds
4-Hydro cyisoxarzolidine, 3-Hydroxymethylisoxazolidine,
3-Hydro <ymethylhexahydro-1,2-oxazine, and 4-
Hydroxy hexahydro-1,2-oxazepine

Nourdine AMLAIKY, Gérard LECLERC*

Institut de Pharmacologie, U. 206 de FINSERM, ERA 142 du CNRS,
Facult¢ de Médecine, 11 rue Humann, F-67000 Strasbourg, France

We recer ly reported’ an unusual base-catalyzed reaction of
N-(oxirar yimethoxy)-phthalimide (1a) and N-(3-halo-2-hy-
droxypro wyloxyy-phthalimide (2a) which leads to the forma-
tion of $- 1ydroxymethyl-3-(2-methoxycarbonylphenyl)-5.6-di-
hydro-1,& 2-dioxazine (3) and 4-hydroxy-2-(2-methoxycarbo-
nylbenzo 1)-tetrahiydro-1.2-oxazole (isoxazolidine 4), respec-
tively.
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SYNTHESIS

N-(3,4-Epoxybutoxy)-phthalimide (1b) and N-(4,5-epoxypzn-
tvloxy)-phthalimide (1¢) are prepared by epoxidation of the
corresponding N-alkenyloxyphthalimides' with 3-chloroper-
benzoic acid in dichloremethane and the N-(bromohydroxyalk-
oxy)-phthalimides (2a, b, ¢) by cleavage of the correspond ng
epoxides with hydrogen bromide in chloroform?. N-(Oxira-
nylmethoxy)-phthalimide (1a) is obtained by reaction of N-
hydroxyphthalimide with epihalohydrin in dimethylformam-
ide/triethylamine'.

Treatment of compounds 1a and 1b with a base such as s-bu-
tylamine in methanol leads to the formation of compounds 4
and 5, respectively, whereas the same treatment of 1c¢ affords
a |:1 mixture of the O—N heterocycles 6 and 7. These reac-
tions proceed via attack by methanol on the CO-—N group
followed either by intramolecular O-alkylation with cleavage
of the oxirane ring to give the 5.6-dihydro-1,4,2-dioxazine 3,
or by intramolecular N-alkylation with cleavage of the oxi-
rane ring to give the saturated )—N heterocycles §, 6, and 7.
The latter compounds may alse be obtained (in the same
yields) by treatment of the halohydrins 2b and 2¢ with an
equivalent amount of r-butylamine ir. methanol. Compound 4
can only be prepared from halohydrin 2a.

The structures of compounds 4, 6, and 7 were confirmed by chrem-
ium(VI1) oxidation® of these compounds to the corresponding alde-
hyde or ketones 13, 15, and 16. Compound § could not be oxidizec to
the uldehyde using a wide variety of reagents [dimethyl sulfoxide/ace-
tic anhydride®, dimethyl sulfoxide/irifluoroacetic anhydride”, dime-
thyl sulfoxide/oxalyl chloride®, dimethyl sulfoxide/dicyclohexylcar-
bodiimide”, chromium(VI) oxide/pyridine’, pyridinium chlorochro-
mate/dichloromethane®, pyridinium dichromate/dichloromethar.e’]
but :t could be oxidized to the carboxylic acid 14 using pyridinium
dichromate in dimethylformamide”. Simitar problems concerning he
oxidation of primary alcohols have been reported'™'". The structures
of the oxidation products 13-16 were confirmed by the LR. and 'H-
N.M.R. spectra.
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We descr be here the synthesis of the O-—N heterocyclic com-
pounds ¢, §, 6, and 7 and their hydrolysis to 4-hydroxytetra-
hydro-1,2 -oxazole (4-hydroxyisoxazolidine, 8), 3-hydroxyme-
thyltetral ydro-1,2-oxazole (3-hydroxymethylisoxazolidine, 9),
3-hydrox ‘methyltetrahydro-1.2-0xazine (10), and 4-kydroxy-
hexahydi »-1,2-oxazepine (11), respectively.
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The formation of compounds 6 and 7 in a | :1 ratio from lc or 2¢
may be attributed to the intermediate fermation of the epoxy com-
pound 12 in which the N-atom attacks either the more substituted C-
atom of the oxirane ring to give 6 (route b) or the less substituted C-
atom to give 7 (route a).
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Hydrolysis of compounds 4, 5, 6, and 7 with hydrochloric
acid effects cleavage of the carboxamide group to give the sa-
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Table 1. 5.6-Dihydro-1,4,2-dioxazin Derivative 3 and 2-(2-Methoxycarbonylbenzoyl)-tetrahydro-1,2-0xazoles 4 and 5§, -tetrahydro-1.2-oxazine

6, and -hexahydro-1,2-oxazepine 7

Educt Prod- Yield®

Molecular

m.p. [°C]" M.S. m/e LR. (CHCL)* viecm ]
uct [%o] (solvent) formula® M"Y
CO—0 CO—N OH
1a 3 95 95-97° C1,H,:NO. 251 1715 [1610 3500
(benzene) (251.2) (C=Nj]
2a 4 96 112-113° C1,H;:NO- 251 1710 1640 3500
(benzene) (251.2)
1b or 2b 5 96 oil C,:H<NO. 265 1720 1630 3400
(254.3)
6 45 oil C14H5NO. 279 1725 1640 3554
279.3)
fe or 2¢ * 45 133-134" ((i.JH,V,N(); 279 1720 1635 3448
7 (benzene) (279.3)

* Yield of isolated pure product.
" Uncorrected.

¢ The microanalyses were in satisfactory agreement with the calculated values: C, £0.17; H, £0.16; N, £0.22.

4 Recorded at 20 eV with an LKB 2091 spectrometer.
“ Recorded on a Beckmann IR 33 spectrometer.

Table 2. 4-Hydroxy- and 3-Hydroxymethyltetrahydro-1,2-oxazoles (8, 9), 3- Hydroxymethyltetrahydro-1,2-oxazine (10), and 4-Hydroxyhexahy-

dro-1,2-oxazepine (11)

Educt Product Yield" m.p. [°C]" Molecular M.S.¢ L.R. (CHCL)"
{501 (solvent) formula© m/e viem ]
OH
96 152-153¢ CHgCINO,' 89 3400 (OH); 3000 (NH):
4 HN-0 8 (isopropanol) (125.5) 1100 (C—0): 950 (N—0)
OH
95 110-112° C.H,NO,® 103 3400 (OH): 3000 (NH);
5 HN-O 9 (ethyl acetate) (193.1) 1100 (C—O0): 950 (N—O)
OH
HN 9§ 103 105 C;H;NOG" H7 3400 (OH): 2990 (NH):
6 "0~ 10 (ethyl acetate) 207.1) 1100 (C—0): 948 (N—O)
OH
94 98-99° C:H:NO* 17 3440 (OH); 2940 (NH):
7 HN\O/ "1 (ethyl acetate)

(207.1) 1100 (C—0); 950 (N—0)

¢ See Table 1.
" Hydrochloride salt.
# Oxalate salt.

turated 1,2-O, N heterocycles 8, 9, 10, and 11 in nearly quanti-
tative yield, the O—N bond remaining unaffected'?. The same
hydrolytic cleavage can also be carried out under basic condi-
tions (sodium methoxide in methanol)", thus rendering possi-
ble the preparation of acid-sensitive alcohols of the types 8-
11.

4-Hydroxy-2-(2-methoxycarbonylbenzoyl)-tetrahydro-1,2-oxazole  (4)
from 2a; Typical Procedure:

A solution of N-(3-bromo-2-hydroxypropyloxy)-phthalimide (2a; 0.5
g. 1.6 mmol) and t-butylamine (0.13 g, (.8 mmol) in methanol (4 ml) is
stirred at room temperature for | h. The solvent is then removed under
reduced pressure, the residue is taken up in 10% sodium hydrogen car-
bonate solution (8 ml), and this solution is extracted with chloroform
(3x5 ml). The organic extract is dried with magnesium sulfate and
evaporated. The residual product is recrystallized from benzene to
give pure 4; yield: 0.5 g (~ 100%); m.p. 112-113°C.

The mixture of compounds 6 and 7 which is prepared in an analogous
manner is separated by column chromatography on silica gel using
ethyl acetate as eluent.

4-Hydroxytetrahydro-1,2-oxazole Hydrochloride (8):
4-Hydroxy-2-(2-methoxycarbonylbenzoyl)-tetrahydro-1,2-oxazole (43
2.5 g, 10 mmol) is heated in refluxing 4-normal hydrochloric acid (20
ml) for 4 h. The mixture is then allowed to cool and is evaporated to
dryness under reduced pressure. The residue is taken up in water (3
ml), phthalic acid is filtered off, and the filtrate is evaporated. The re-
sidue is stirred with ether (5 ml), the insoluble hydrochloride 8 iso-
lated by suction, and recrystallized from isopropanol: vield: 1.2 g
(~ 100%): m.p. 152-153°C.

4-0x0-2-(2-Methoxycarbonylbenzoyl)-tetrahydro-1,2-oxazole (13);
Typical Procedure for Oxidation of Compounds 4, 6, and 7:
Chromium trioxide, 1.2 g (12 mmol) is added to a magnetically stirred
solution of pyridine (1.9 ml, 24 mmol) in dichloromethane (30 mi). The
flask is stoppered with a drying tube and the solution is stirred for 15
min at room temperature. At the end of this period, a solution of 4-hy-
droxy-2-(2-methoxycarbonylbenzoyl)-tetrahydro-1,2-oxazole (4: 0.5 g,
2 mmol) in a small volume of dichloromethane is added in one por-
tion. After stirring for 15 min at room temperature, the solution is de-
canted from the residue, which is washed with ether (10 ml). Evapora-
tion of the solvent at reduced pressure affords the crude kentone 13
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Table 3. ( xidation Products 13-16 obtained from Compouads 4-7

SYNTHESIS

Educt P oduct Yield® m.p. [°C]"> Molecular LR, (CHCl)* v[em '] '"H-N.M.R. (CDCL/TMS)"
[ (solvent) formula® 3 [ppm]
CO—0 =0 CO—N
4 1. 50 126-127° Ci-H,NO; 1775 1715 1665 3.85 (s, 3H, CH3); 415 (s. 4H, N—CH,, O—CH,)
(CCly) 249.2)
5 0 36 oil Ci:Hi;NO< 173D {1730 1650 2.3-3.2 (m, 4H, CH,CH,); 3.85 (s, 3H, CH3;); 3.7-5.3
(279.2) (COOH))] (m, 1H, CH)
6 (B 60 oil CiH\sNO: 1735 1695 1690 2.0-29 (m, 4H, CH,CH,); 3.7-43 (m, 5SH, CH;,
(277.2) CH,); 5.6 (d, J=6 Hz); 7.1 (m, OH); 9.55 (s)
7 ¢ 30 148 - 149° CiH <NO: 1730 1670 1670 1.7-2.1 (m, 2H, CH;); 2.8-3 (m, 2H, CH:); 3.6--3.9
(benzene)  (277.2) (m, 2H, OCH,); 3.9 (s, 3H, CH,); 4.4-4.7 (m, 2H,

abes See Table L.
P Record d at 60 MHz using a Perkin-Elmer R 24 B spectrometer.

" In CDC i, solution, aldehyde 15 exists as a 1:3 mixture of aldehyde and enol.

which is f arified by colum chromatography on silica gel using chloro-
form/eth: { acetate (9:1) as eluent; yield: 0.25 g (50%).

Oxidatior of Hydroxy Compound 5 to 2-(2-Methoxycarbonylbenzoyl)-
tetrahydrc -1,2-oxazole-3-carboxylic Acid (14)”:

3-Hydrox methyl-2-(2-methoxycarbonylbenzoyl)-tetrahydro-1,2-oxa-
zole (8; ( 5 g, 1.9 mmol) is added to pyridinium dichromate (2.83 g,
7.5 mmol in dimethylformamide (5 ml) and stirred for 9 h at room
temperatt -e. At the end of this time, water (30 ml) is added and the
reaction 1 iixture is excracted with chloroform (3 x S mi). The organic
phase is xtracted with 1 normal potassium carbonate (10 ml). The
aqueous s »lution is then acidified with 1 normal hydrochloric acid (25
ml) and ¢ «tracted with chloroform (3 x5 ml). The organic extract is
dried witl magnesium sulfate and evaporated. The product is isolated
by colum chromatography on silica gel using ethyl acetate/acetic
acid (99: ¥ as eluent; yield: 0.19 g (36%); oil.

We thank Dr. J. D. Ehrhardt of the Institute of Pharmacology, Stras-
boury, for the mass spectra.
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