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Abstract: Anhydrodihydroartemisinin (1) was epoxidized with MCPBA-2KF and the resulting llj3.12& 

epoxide (2) treated with acidic aqueous acetone to yield ll~hydroxydihydroepiaisinin (5). The major 

product of the mtion of 1 with c4atalyr.i~ quantities of osmium teuoxide using NM0 as a co-oxidant was 1 la- 
hydroxydihydrowmiiinin (4). Both 4 and 5 were oxidized to the comzsponding 1 l-hydroxyartemisinins. 

Recent interest in the use of glycsls for the p-on of 24leoxyglucosides~l as intermediates iu the 

synthesis of trisaccharidcs2 and as strategic components in the solid-phase synthesis of oligosaccharidcs3 

prompts us to report our studies on an unusual j%methyl glycal. anhydcodihydroactemissinin (1). In their 

propo& solid phase synthesis DaniskfsQ et aL 23 couverted glucals into oxirane~, WhiCh~~WitlJ 

alcdok sugers etc. The cstemche!miSq of the oxirane therefore detamined the conQuration at the -II 

of the glufzoside. Thus. a Titus of oxiranes pmduoes complex isomeric mixtur#i of dissccharides. Hem we 

~~ontheUPCofadifferenceiathereactiviticsofrmix~ofisomesicoxiranes(2aad3)topurify2andin 

the stexwselecriw synthesis of a dial(4) posses&g the opposite stetw&emistry at the bethy group of the 

glycal. The diol is rksefom a possible prewrsot of the less stable oxirane (3). 
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Mrov and Ognyanov4 prepared 2 from 1 using a complex of m-chloroperbenzoic acid and KF (MCPBA- 

2lCQ. The structore and stemochemiitry of 2 were later confirmed by Hufford et UI!. 5 by x-ray crystallography. 
We repeated Eetrov and Ognyanov’s synthesis of 2 and an IH nmr analysis of the crude reaction mixtme 

showedittobea49 ndxtureof2and3. Inthecoumofseparatingthe isome&o~w:-tbat3 
cewtcd more rapidly with water than did 2. This difference in reactivities was employed to purify 2 by flash 

chromatography on silica gel under conditions in which the a-oxirane was conve’rted into lla- 

hy~x~yd~~ 4. The i+meric dial, ~l~hy~y~~y~ ’ ~(~w~~~~2by 

mactionwith acidic aqueous acetone. 4 since synthetic procedures for converting diets into oxiranee exis?, we 
sought a stereosekdve synthesis of 4 from 1. Hufford et af. 5 had reacted 1 with stoichiometric quantities of 

osmium tetroxide, in the presence of pyridine, and obtained an inseparable 1:l mixture of 4 and 5. A 

minvestigation of this reaction demonstrated that using cat&y& quantities of osmium tetroxide in r-butyi alcohol 
containing a cooxidant N-~~y~o~o~e N-oxi& (NMOjg produced a IO: 1 mixture of 4~5. Cry&line 4 

~~y~~~~~~~~~~~~~~y* ~~~~~~~y~ 

llseofcacslyticq~~of~ium~~~~~inth:dwenred~~~,itis~p~to~ 

that in the absence of pyridine, osmium terroxide coordi~tes with and is stabilized by the peroxide moiety 

facilitating don from the a-face of the glycal. Diols 4 and 5 were oxidkd with Jones magent to afford 

1 l~y~x~ 6 and 1 l&hydroxy-1 l-epianemisi 7, mspectiveiy. Although 4 was not convested 

~~~~~~ 3 it was transfd into a ketal (dioxahme~ using acetone contaiuing suEi& acid. 
Published procedurea exist for converting dioxalanes into the corresponding oximnes 9. 

In addition to anhydrodihydroartemisinin being an unusual glycal, it is a valuable intermediate for the 

synthesis of artemisinin derivatives containing an 1 l-epi contigurationlO. Artemisinin 14 was isolated from a 

~~~~A~~~~ ~d~~~~~~~~~~~~g~t~of 
P~~urn~~~~ 11. Thus, the synthesis and mactions of gram quantities of 2.4 and S have enabled us 
to pmpare a number of derivatives for structure-activity studies. Dihydroartemisinin 8 was converted into its fi- 

ethyl ether 9 using boron trifluoride etherate and ethanol. 12 Vishwakarmal3 had reported that 8 could be 

converted into a-arteether 10 on treatment with silver oxi& and ethyl iodide in dry methylene chloride. To 

~iftbepresenaeofa~alcoholatC-Ilwould~~witheithetreactionwe~Sand4with 

boron trifiuoride and ethanol as well as under the alkahe conditions described by Vishwakarma. Under acidic 
conditions (boron tri&oride etherate) 5 yielded 1 lghydroxy-1 l-epi-par&ether 11 in 40% yield, and 4 yieided 
lla-hydroxy-@teether 12 in 60% yield. However, under alkaline conditions 4 yielded lla-hydroxy-a- 

arteether 13 and S was mcovered unchanged. 
The ~tirn~ activities of a number of the above c~~~~ wem ~~~i~ and the results am 

summarized in Tabk I. Unfortunately, none of the compounds were more active than artemisinin. 
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