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UNUSUALLY FACILE BASE-CATALYZED EPIMERIZATION OF AN ALCOHOL A CASE FOR

NEIGHBORING PARTICIPATION BY A GEMINAL DINITRO GROUP

*
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Abstract Mild basic treatment of (1R,4S)-2-endo-hydroxy-10,10~dinitrofenchane (5) led to
(1R, 4S)=2~exo-hydroxy-10,10~dinitrofenchane (6) The participation of the 10,10-dinitro group

18 essential for the epimeriaation to take place

During the course of our chemical studies on the reaction of nitrous acid with olefins, as
a method for nitroimine synthe5|s,1 we have Investigated the action of this acid on (-)-B-
pinene (1) Among other nltro—compounds2 we have 1solated (15,4S)-2-endo-nitrato-10-nitro-
bornane> (3) and (lR,hS)-Z-endb-nltrato-lo-nltrofenchane3 (4) produced by Wagner-Meerwein

rearrangement of the nitrosonium 1on (2) and subsequent oxidation in the reacttion conditions

We have submitted compounds (3) and (4) to base, in order to achieve chemical support for
these structures and also to study the interesting intramclecular transfer of the nitro group

from the C-2 nitrate to carbon-10, reported by Stevensh during the alkaline treatment of -
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2—€x0-n|trato—10-n|trobornane5 (7, only one enantiomer shown)
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Thus, reaction of (4) with 2% methanolic potassium hydroxide at 25°C for 30 min gave, after
acidulation, the endo alcohot® (5) 1n 90% yield Treatment of (5) in stronger basic conditions
(4% KOH/MeOH, 60°C, 5 h) produced, after acidification, the epimeric exo~a1coho]7 (6) 1n 80%
yield The oxidatlion of compounds (5) and (6) by pyridinium chlorochromate to the same ketone
{8) demonstrated that they differ only in the stereochemistry of the C-2 hydroxyl groups This
very unusual mild base-catalyzed epimerization of the C-2 hydroxyl group can only be explained

1f we consider a neighboring group participation of the nitro groups at C-10

As expected, endo-fenchyl alcohol (10) was recovered unchanged after 22 h treatment with
4% KOHM/MeOH at 60°C Indeed, attempts to epimerize the monomtroalcoho]9 (11) were unsuccessful,
giving a complex mixture in which the epimeric exo-alcohol was not detected Hence, we conclude

that the presence of the geminal dinitro group 1s essential to produce the epimerization
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A reasonable mechanism accounting for these observations is shown In the Scheme This
involves the formation of the cyclic intermediate (14) produced by intramolecular nucleophilic

attack of the 2-hydroxyl function to the nitro of the nitro-nitronate group (13)

To study further this unexpected reaction we have prepared, by basic treatment (3% KOH/MeOH,
60°C, 3 h) of (3), the (1S,ks)—2-end0—hydroxy—10,10—d|n|trobornane10 (12) 1t should be noted
that the intramolecular migration of the nitro group takes place with retention of configuration
at C-2, as happens 1n the migration from the Z-exo-nltrate5 (7) Prolonged basic treatment of
(12) { 4% KOH/MeOH, 60°C, 22 h) did not give the epimeric alcohol (9), the starting material
being gquantitatively recovered The exo-a\cohol5 (9) was also recovered unchanged when submitted

to these conditions

The non-epimerization of the 2-endo- and the 2-X0-alcohols In the bornane series [compounds
(12) and {9) ] could be a consequence of the larger steric h|ndrance1] to the hydroxy! anion

approach by erther of the two faces in bornane Intermediates like (1)

As far as we know, this reaction 1s the first case of neighboring dinitro group participation
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in alcohol epimerization We are currently tnvestigating other examples of this reaction
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