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Summary: A stereospecific synthesis of Z(S)-carbomethoxy-butyl- 

3(R), 4(S)-diacetamido-tetrahydrofurane (ll), the final chiral - 

precursor in a new synthesis of (t)-oxybiotin has been achieved 

from P,5-anhydro-U-xylose derivative 1. - 

(+)-Oxybiotin is an oxygen analog of (t)-biotin and shows a hiqh biotin 

2 
activity towards some microorganisms . Two syntheses of (+)-oxybiotin3, as 

well as one stereospecific synthesis of (t)-oxybiotin from D-glucose 4 have 

been already reported. In this paper, we would like to describe a preparati- 

on of the final chiral precursor in a new stereospecific synthesis of (+)-oxy- 

biotin from D-xylose. 

Ethylene acetal of 2,5-anhydro-4-O-benzoyl-3-O-p-toluenesulfonyl- 

D-xylose (l), which is readily available from D-xylose5, was hydrolysed with 

a mixture of CF3COOH-c.HCl (lO:l), at room temperature during 18 h, whereupon 

a hydrated form of the aldehyde 2 was obtained (syrup; 61%, purified by chro- - 

matography6 (C6H6-EtOAc 4:l); lalD -76.04, c 0.89)7'8. Reaction of compound 2 
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with ;3-carbomethoxy-propen-(Z)-yl-(l);-triphenylphosphoniumbro~~ide ' (Cti2C12; 

H20; NaOH; vigorously stirring for 0.5 hours at RT), qave unsaturated ester 

3 (syrup; 59X, purified by chromatography(Ceii6);/n/D -9.73, c 0.87). By cataly- 

tic hydrogenation of compound 3 (Pt02; AcOH; RT; 20 h), saturated ester 4 was _ _ 

obtained as the only reaction product (75;;; mp lDl-3', crystallized from 

EtOH; ,"/D -65.76, c 1.04). Solvolysis of compound 4 in 95' DWF (5O H?O; - 

CaC03; bath temp. 160'; 4.5 h), gave a mixture of isomeric benzoyl derivati- 

ves .5_ (syrup; 65%, isolated by chromatography C6ti6-EtOAc 9:l); /",D -47.79, c 

1.17). Debenzoylation of 5 with methanolic NaOIle (0.1 ?I; RT; 15 min.), affor- - 

ded diol 5 (s.,trup; 81%, obtained by chromatography (Bz-:Te2C0 @:l); :n;D -37.6, 

c 0.95). Compound 6 with methanesulfonyl chloride in pyridine afforded the - 

corresponding dimesylate 7 (76%; mp 70-l', upon crystallization from EtDH; .- 

/aj 
D -62.6, c 1.06). 
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At first,we assumed that compound 7 can be suitably use for subsequent - 

introduction of the C-3 and C-4 azido functions needed fo+- final (+)-oxybiotin 
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ureido system building. This idea was based on a work of Ohrui and Emoto 10 

wno described a solvolytic reaction of a tetrahydrothiophene analog of dime- 

sylate 7 _' whereupon the corresponding diazide was obtained (NaN3; HMPT; 80')". 

However, when we applied similar reaction conditions to dimesylate 7 _' the cor- 

responding monoazide 8 was obtained as the only reaction product (syrup; 70%, - 

purified by chromatography (C6H,-EtOAc 9:l); ini tl8.73, c 1.73). In order to 
" 

obtain needed diazide 2, we had to use more reactive leaving groups at the 

positions C-3 and C-4. Therefore, we prepared the corresponding ditriflate 9, - 

by an action of (CF,SO,),O on diol 6 (CH2C12-Py; O'C; 0.5 h), whereupon syru- - 

py 2 was obtained (iaiD -40.43, c 1.82). Compound 9 with NaN3 in HMPT (lOO°C; 

1 h) gave diazide 10 as the only reaction product (syrup; I"jD +35.5, c 1.79). - 

By catalytic hydrogenation of crude compound 10 (Pt02; AcOH-Ac20 1:l; RT; - 

20 h), the corresponding diacetamido derivative 11 was obtained (43% from 4; - - 

mp 151-2', upon crystallization from CH2C12-hexane; is/D t8.75, c 1.17)". 

(+)-Oxybiotin can be obtained from compound 11 according to relevant litera- - 

ture4"'. 
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