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AbSt8ZiCt:Thc- of l~adcnyl-2a-hydroxy-3~hy~~~~y~~~l~~e have 

been qarated by chromatography of their 2-(N-BoC-prolyl)-~-aityloxynwhyl-derivat. 

The (-)-enanliomer has been obtained from I,2-dihyamxy-3-trityloxymerhylcydobntan 

enriched by acetyladon of the racemate with Pse&omonas fluorescens lipase. 

Within a program to sesrch for novel nucleodde skeletons with an ability to hybridize with riho- or 

deoxyribo-nttcleic acids we had a need for the pure enantiomers of carba-nucleoside 4. Although the 

synthesis of its racer& form has been repor&& and an enantioselective synthesis has been announ- 

ced,3A we could not find any description of the pure enantiomers. Hen we communicate our experi- 

ments towards this goal 

Racemic (+/-)l, obtained in an analoguous, modilkd way to the method repot&,2 was converted 

to (+A)4 (scheme 1). As all attempts to separate the antipodes by chromatography on chiral solid phases 

failed, we then examined chromatographic sepatation of the disstereometic mixtures. The N-Z- or N- 

BOC-prolyl-esters of (+/-)4 migrate sufficiently difkrcntly on silica gel in hexane&ropanol = 7525 to 

allow their preparative separation. In a representative example 3 g of 5 and 6 were separated on 900 g of 

silicageiwitha8:2- rnixtue of hexane / 2-propanol. Selective removal of N-BOC-proline led to 7 and 

8, subsequent removal of the trityl-group by MIuoroacetic acid in dimethoxyethane gave carba- 

nucleosidcs 9 and 10. Comparison of their optical rotations at different wavelengths with those of (-> 

lcz-adenyl-3~-hydroxy-4a-hydroxymethykyciopentane~ led to the indicated assignment of absolute 

configurations. 
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fC 5 : R’ = Trityki R2 = N-BOC-L-prolyl 

g(I 
7:R’=TrityljR’=H fC 

6 : R’ = Trityk R2 = N-BOGL-prolyl 

S:R’=Trityl;R’=H 
9:R’=H,R2,=H gc 10 : R’ = H, R2 = H 

a: dimethyldioxirane f acetone, O”- 5 ‘C, 17 h; 65% 2,35% 3; b: adenine / DBU (4 equiv.) DMSO. 
rt, 3 h; 89%; d: N-BOC-Pro, DCCD, N-hydroxy-benm 

niazole, 4dimethyl 90%; e: acidic resin Merck IV. MeOH. rt, 9 h; 100%; E 1 M NaOH / 
MeOH, rt, 20 Min.; %; g: CF&XX)H : Hz0 : dimethoxyethane = l&14:72,40 “C, 8 h; 90 %. 

Scheme 1. Synthesisl and separation of (+I9 and t-110 

Table 1. Optical rotatiqn values of diastereomers 

5 and 6 and bnantiomers 7 - 10 
compound [ a]~“-value 

5 +24.2 f 2.0 

f 
+43.0 f 2.0 
+ 3.8f1.8 

f +29.7 - 5.1 f f 1.0 1.6 

10 -28.1 f 1.0 

solvent 

Me0 
Me$: 
MeoH 
MeOH 

EE 
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a : Os04, N-me~yl-m~ho~e-N~~de; 

b : vinyl acetate, lipase (Ps. ffuorescens), rt, 50-60 h ; (+)ll: 30 - 50%; 

c : 1) SOCl,, NJZt3; 2) 104‘/ Ru02, or dimethyldioxirane; 68.7%; 

d : adeninc, DBV, DMSO, 50 “C, 1 h; 73%; 

e : CF+XOH : CX2C12 = 1 : 1, rt, 3 h; lOO%, isolated: 40%; 
f : HCI con4 MeOH = 1: 99,80 “C, 18 h; 81%. 

OH 

(-)lO OH 

Scheme 2. Synthesis of (-110 
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In a different approach we started from dial 11, obtained by osmylation of (+/-)I. Attempts to 

osmylate en~tio~l~ve~y with ~-(~c~~~n~yI)~~u~~ or ~-(~~~~yl)~~- 

quinidine as catalysts were unsuccessful. However, acetylation of (+/-)ll with lipase from Pseudo- 

monas fluorescens (EC. 3.1.1.3) in vinyl acetate at RT gave a mixture of enriched (+) 11 and the mono- 

acetates 12 and 13 together with a small amount of diacetate 14. Prolonged reaction (50 - 70 hours) or 

repeated reaction of isolated unreacted material led to a steady enrichment of (+)119 The monoacetates 

12 and 13, however, never exceeded a certain value of en~tiome~c excess, probably because of 

equiI~b~tion7 {scheme 2). For the foilowing steps we used a preparation of (i-)11 with ee = 0.85. 

Cyclic sulfate 15 was prepared via the thionoester as a nicely crystalline compound, mp. 163 oC, accor- 

ding to the method of Sharpless. Substitution by adenine with DBU in DMSO took place at 50 Oc to 

give the sulfate 16, which may be easily purified by dilution of the reaction mixture with water, addition 

of ~~bu~l~oni~ chloride and extraction with chloroform. After removal of the trityl group the 

zwitterionic 17, [czfo- +20.5 fH20), ee= 0.85. mp.> 230 oC was isolated. Hydrolysis of the sulfate 

ester gave nucleoside 10 with [a]~= -20 (DMP), or corrected for ee = 0.85: [a]~= -23.5 (DMF).9 

Thus, one can conclude that Pseudomonas lipase acetylates diol (-)ll preferentially. 
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[a]?= +16 (CHCl3, extrapolated) 

ee-Values were determined by evaluation of H-NMR sign& of acetyl groups of the diacetates 
in the presence,of (s) - l-(9-anthryl)-2.2.2~trifluoro-ethanol. 
Kim, B. M.; Sharpless, IL B.; Tetrahedron L&t., 1989,30,655 - 658. 

New componnds were characterized by NMR- and W-spectra and by elemental analyses. 


