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1. Bromocyclization of a D-erythro-4-pentenose oxime 
 
Our efforts started in 1994, with the ribose-derived unsaturated oxime,3,17 a substrate that had 
meanwhile been used also by Wightman et al. for benzeneselenenyl bromide- and iodine-induced 
cyclizations.6b While the former gave a 1:1 mixture of separable cis/trans products (L-lyxo/D-
ribo) in 45 % yield, the iodine-effected process was reported to proceed in "poorer combined 
yield" of a 3:5 iodomethylnitrone mixture.6b Our experiments had led to a more favourable ca. 60 
% yield of diastereomeric nitrones in a 67:33 ratio.3,17,18 These iodo compounds, however, were 
not readily separable, they proved unstable on storage, and they did not lead to clean consecutive 
products (Scheme 2). 
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Scheme 2. Cyclization of D-erythro-4-pentenose oxime acetonide. 
 
 Other initiators were tried, for example palladium dichloride in methanol which, however, 
only led to a dimethyl acetal.17a With bromonium di-sym-collidine hexafluorophosphate19 in 
dichloromethane, decomposition of the ene-oxime was observed.18 The use of N-
bromosuccinimide led to a mixture of the two diastereomeric pyrroline N-oxides along with two 
tetrahydrooxazines,18 similar to Grigg's findings.14 At last  the use of bromine – not reported 
before – proved more promising, and after some optimization conditions using 1.05 equivalents 
of bromine in the presence of sodium bicarbonate in dichloromethane resulted in good 
conversion, to yield an 83:17 mixture of L-lyxo/D-ribo nitrones (66 % and 14 % of isolated, 
crystalline products).3,18 The nitrones obtained by this bromocyclization were separated by 
MPLC; both isomers were crystalline and their configurations were ascertained by NMR data 
and crystal structure determination (Scheme 3).20 
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2. Exploring the scope of enoxime bromocyclization 
 
With the lyxo-bromomethylnitrone secured, systematic exploration of structures concerning 
fucosidase inhibition was possible, as reported briefly3,23 (and to be discussed in detail 
elsewhere). On the other hand, it seemed promising to explore the scope of this 
bromocyclization. To this respect several unsaturated oximes with different structural features 
were prepared and submitted to the action of bromine under standard conditions, i. e. treatment 
with 1.05 equivalents of bromine in the presence of sodium bicarbonate (3 equivalents) at 0 °C to 
room temperature (see Scheme 4). 
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Scheme 4. Further unsaturated oximes used for bromocyclizations 
 
 The 3-phenyl-4-pentene aldoxime under these conditions led to a mixture of two 
diastereomeric nitrones in a 60:40 ratio in low yield (23 %), besides acyclic material. 
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bromine/OH to the C=C bond of the unsaturated aldehyde, and then oxime formation with 
subsequent N-cyclization. – Many applications and extensions of this bromocyclization and its 
regio-reversal are ahead, with the known, rich chemistry of nitrones for stereoselective C-C 
formation, and also – hopefully – new reactions of nitrones with the bromomethyl group present 
here and the many other functionalities that are tolerated in these key steps. 
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Scheme 10.  Uses of bromomethyl-L-lyxo-nitrone, survey.  
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