Tetrahedron Letters, Vol.31, No.47, pp 6901-6902, 1990 0040-4039/90 $3.00 + .00
Printed in Great Britain Pergamon Press plc

PREPARATION OF f -HYDROXYHYDROPEROXIDES BY PHOTOOXYGENATION OF ALLYLIC
ALCOHOLS AND THEIR ELABORATION INTO 1,2,4-TRIOXANES'

Chandan Singh
Medicinal Chemistry Division, Central Drug Research Institute Lucknow-
226 001, India

Summary: Dye-sensitized photooxygenation of 3-aryl-2-butenols 2a-e furni-
shes 3-aryl-1-hydroxy-but-3-en-2-hydroperoxides 3a-e which condense with
aldehydes and ketones to give active antimalarial 1,2,4-trioxanes.

Qinghaosu (1) is a naturally occurring 1,2,4-trioxane from Arte-
misia annua. It is highly effective against both chloroquine-sensitive
and resistant malar1a1. The realization that peroxide moiety is essential
for the biological activity of this molecule has created an intense inter-
est in the synthesis of 1,2,4-trioxanes and several new routes for the
preparation of this class are now availablez. Notwithstanding these deve-
lopments, the preparation and potential of @ -hydroxyhydroperoxides {in
the synthesis of 1,2,4-trioxanes has received only a limited attention.
The reaction of epoxides with concentrated H202 remains the sole method
of preparing these hydroperoxides and only a few trioxanes have been made
from them3. We have explored the regiospecific photooxygenation of allylic
alcohols as an alternative and acceptable method of obtaining g ~hydroxy-
hydroper‘oxidesa. We reasoned that an aryl group at position 3 of the ally-
lic alcohol would provide the desired regiospecificity to this reaction.
Herein, we report the preparation of 3-aryl-1-hydroxy-but-3-en-2-hydro-
peroxides 3a-e by dye-sensitized photooxygenation of 3-aryl-2-butenols
2a-e and their elaboration into 1,2,4-trioxanes.
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a, X=H; b, X=Me; c, X=OMe; d, X=F; e, X=Cl
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The trans alcohols5 2a-e were photooxygenated in EtOH in presence
of methylene blue at 0-10°C for 10-16 h to give B -hydroxyhydroperoxlides
3a-e in 37-55% yieldS.

These hydroperoxides are stable enough to be handled at room temp-~
erature and undergo a facile condensation with various aldehydes and keto-
nes to give 1,2,4-trioxanes. For example, condensation with acetone (H+/
CHZClzg,0°C,12 h) gave 6-(a@ -arylvinyl)-3,3-dimethyl~1,2,4-trioxanes 4a-
e in 38-66% yie1d7. A similar condensation with cyclohexanone gave the
spirotrioxanes 5a-e 1in 43-74% yield; while condensation with p-methoxy-
benzaldehyde gave trioxanes 6a-e in 34-64% yield.

Most of these compounds have been found to show antimalarial acti-
vity (iﬂ vitro) against chloroquine-resistant P.falciparum; IC50 ranges
from 2.86 to 222.46 ng/ml. IC

ng/ml .

50 of Qinghaosu under the same assay is 0.65
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