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Synthesis of 6-hydroxymethyl-5,6-dihydro-4H-1,2-oxazines
by one-pot-cyclization of dilithiated oximes with epibromohydrin
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Abstract—6-Hydroxymethyl-5,6-dihydro-4H-1,2-oxazines were regioselectively prepared by one-pot cyclization of dilithiated
oximes with epibromohydrin.
� 2004 Elsevier Ltd. All rights reserved.
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Scheme 1. Synthesis of 1,2-oxazines 3a–h. Reagents and conditions: (i)

(1) n-BuLi (2.5 equiv), 1 h, �78 �C; (2) 10 min, 20 �C; (3) 2,

�78 ! 20 �C, 16 h.
1,2-Oxazines are of pharmacological relevance and rep-
resent useful synthetic building blocks. They have been
used, for instance, as intermediates during the synthesis
of glycosidase inhibitor analogues1,2 and of functional-
ized pyrroles.3 Many syntheses of 1,2-oxazines rely on
hetero-Diels–Alder reactions of alkenes with ene–
nitroso compounds, derived from a-haloximes,4a–d or
on hetero-Diels–Alder reactions of dienes with nitroso
compounds.1,4e Other methods rely on cyclizations of
alkenyl-substituted oximes in the presence of NBS,5

diphenyldiselenide,6a,b or acid7 or by photochemical
activation.8 In addition, 1,2-oxazines have been pre-
pared by base-mediated cyclizations of c-chloroximes9

and c-sulfonyloximes.10 Other syntheses rely on the Le-
wis-acid catalyzed reaction of allenoximes,11 acid-cata-
lyzed cyclization of cyclopropyloximes12 or cyclization
of c-nitroketones.13 Despite the simplicity of the idea,
the synthesis of functionalized oxazines based on cycli-
zation reactions of 1,4-dianions of oximes14,15 has, to
the best of our knowledge, not yet been reported.16,17

Herein, we wish to report the synthesis of 6-hydroxy-
methyl-5,6-dihydro-4H-1,2-oxazines by cyclization of
dilithiated oximes with epibromohydrin.18

The reaction of the dianion of acetophenone oxime (1a),
generated by n-butyllithium (2.5 equiv), with epi-
bromohydrin (2) afforded the 1,2-oxazine 3a (Scheme
1).19 During the optimization of the reaction, the condi-
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tions of the deprotonation step proved to be important
(1 h, �78 �C, then 10 min, 20 �C) to ensure a complete
formation of the dianion of 1a. The formation of 3a
can be explained by SN2 reaction of the deprotonated
CH3 group of the dianion with the CBr functionality
of 2 and subsequent cyclization via the oxygen atom
or, alternatively, by attack of the dianion on the steri-
cally less hindered carbon atom of the epoxide, Payne
rearrangement and subsequent cyclization. The reaction
proceeded with very good regioselectivity, due to the
higher nucleophilicity of the carbanion compared to
the alkoxide within the dianion.

The preparative scope of the methodology was studied
next (Scheme 1, Table 1). The cyclization of 2 with
substituted acetophenone oximes 1b–f afforded the
aryl-substituted 1,2-oxazines 3b–f. The 1,2-oxazines
3g,h were prepared from acetonaphthone oximes 1g,h.
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Table 1. Products and yields

3 R %a

a Ph 30

b 4-MeC6H5 81

c 4-(MeO)C6H5 73

d 3-MeC6H5 36

e 3-(MeO)C6H5 72

f 2-MeC6H5 33

g 1-Naphthyl 44

h 2-Naphthyl 42

a Yields of isolated products.
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Scheme 2. Synthesis of bicyclic oxazines. Reagents and conditions: (i)

(1) n-BuLi (2.5 equiv), 1 h, �78 �C; (2) 10 min, 20 �C; (3) 2,

�78 ! 20 �C, 16 h.

Table 2. Products and yields

3 n %a

i 1 38

j 2 51

k 3 49

l 7 52

a Yields of isolated products.
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Scheme 3. Synthesis of 1,2-oxazine 3m. Reagents and conditions: (i)

(1) n-BuLi (2.5 equiv), 1 h, �78 �C; (2) 10 min, 20 �C; (3) 2,

�78 ! 20 �C, 16 h.
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The cyclization of 2 with oximes 1i–l, prepared from
cycloalkanones, afforded the corresponding 6,6-, 6,7-,
6,8- and 6,12-bicyclic 1,2-oxazines 3i–l (Scheme 2, Table
2). The cyclization of tetralone-derived oxime 1m with 2
afforded the tricyclic 1,2-oxazine 3m (Scheme 3). All
products 3i–m were formed as 1:1 mixtures of
diastereomers.
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hexane/EtOAc, 2:1) to give 3b as a colourless solid
(333 mg, 81%), mp 80 �C. 1H NMR (CDCl3, 300 MHz):
d 1.89–2.07 (m, 2H, CH2), 2.12 (br, 1H, OH), 2.38 (s, 3H,
CH3), 2.55–2.76 (m, 2H, CH2), 3.73–3.92 (m, 3H, CH2,
CH), 7.19 (dd, J = 6 Hz, J = 2 Hz, 2H, CH), 7.58 (dd,
J = 6 Hz, J = 2 Hz, 2H, CH). 13C NMR (75 MHz,
CDCl3): d 20.4 (CH2), 21.1 (CH3), 21.3 (CH2), 63.9
(CH2), 75.3, 125.1, 128.1 (CH), 132.6, 139.4, 155.0 (C). MS
(EI, 70 eV): m/z = 205 (M+, 86), 174 (100), 146 (18), 131
(27), 118 (46). IR (KBr): ~m ¼ 3392 (s), 2964 (w), 2924 (m),
2869 (w), 1612 (w), 1511 (w), 1456 (w), 1444 (w), 1423 (w).
UV–vis: kmax (lg e) = 202.49 (4.25), 252.46 (4.05). Anal.
Calcd for C12H15NO2 (205.25): C, 70.22; H, 7.37; N, 6.82;
found: C, 70.35; H, 7.66; N, 7.10.
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