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To study the catalytic groupings of g lycosidase  it has been proposed to use several  substratel ike in- 
hibi tors,  which are  capable of being i r r eve r s ib ly  boundon the active center  of the enzyme [1-3]. In a search  
for new inhibitors of this type we synthesized/?-D-glucopyranosylepoxyethane (IV) 

CH2OAc CH2OAc CH2OH 
I ~ - ' O ' ~  1. cH,~_ CH MgBr 

OAc OAc OH 
(I) (H) (m) 

1 .o o4 2, Na~O 4 

C,H~OH / k CH2OAc ? ~H~OAc -] O o .Ho / 2,.Ac20 
5, oAr / 

OAc [_ OAc ..J OH 
r (v) (iv) 

2 ,3 ,4 ,6 -Te t ra -O-ace ty l -~-D-g lucopyranosy le thene  (II) was obtained previously  by the react ion of 
acetobromoglucose  (I) with vinylmagnesium bromide [4], but the configuration of the C-glycoside  linkage 
in (ID was not proved. We found that a mixture of products is formed as a reaction result ,  f rom which 
compound (II) was isolated in 30% yield. The s t ruc ture  of compound (II) was proved in the following man- 
ner:  the success ive  oxidation of (II) by t rea tment  with OsO 4 and NaIO 4 led to aldehyde (V), which after  r e -  
duction and aeetylation gave the optically inactive acetate (VD. The lat ter  proved to be identical with 1,3,4,- 
5,7-penta- O-ace ty l -2 ,6 -anhydro-D-g lycero-D-guiohep t i to l  (VI) [5]. 

The deacetylation of (ID led to f i -D-glucopyranosylethene (III). The vinyl group in (HI) exhibited a 
low react ivi ty  in the  epoxidation reaction; the optimum resul ts  were obtained by the oxidation of (III) with 
excess mcnoperphthalic  acid in CH3CN. The obtained/~-D-glucopyranosylepoxyethane (IV) is apparently 
a mixture o f  d ias te reomers .  

EXPERIMENTAL METHOD 

The solvents were evaporated in vacuo at 45~ The TLC (KSK si l ica gel, 200-250 mesh, 10% gypsum) 
was run in the solvent sy s t ems :  e t h e r - p e t r o l e u m  ether 4 : 1 (A), and CHC13-Me2CO-MeOH 11 : 11 : 3 (B); the 
compound~ were detected with concentrated H2SO 4 at 150 ~ The paper chromatography on Whatman No. 1 
was run in the sys tem:  Me2CO-n-C4HgOH_H20 ' 1 4 : 3 : 2  (C); the compounds were detected with alkaline 
AgNO 3. The prepara t ive  chromatography was run on SiO 2 (100-150 mesh). The melting points (corrected) 
were determined on a Boetius apparatus,  while the optical rotation was determined on a P e r k i n - E l m e r  
141-M polar imeter .  The IR spec t ra  were recorded on a P e r k i n - E l m e r  257 spect rophotometer .  The NMR 
spectrum was taken in CDC1 s on a JNM-4H-100 instrument.  
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2 ,3 ,4 ,6 -Te t ra -O-ace ty l - /3 -D-g lucopyranosy le thene  (II). A solution of 16 g of  ace tobromoglucose  (I) 
in 150 ml of absolute THF was added to a solution of Norman t  reagent  ( f rom 60 ml of vinyl b romide  and 
]9 g of Mg) in 100 ml of absolute THF in 2 h at 40-50 ~ the mix ture  was s t i r r ed  under gentle reflux for  5 h, 
cooled, and t rea ted  with 250 ml of 20% HC1 solution. The aqueous l ayer  was separa ted  and, a f te r  ext rac t ion  
with e ther  (3 • 100 ml), was evapora ted  to d ryness .  The res idue  was acetyla ted with 250 ml of acet ic  an-  
hydride and 15 g of NaOAc for 3 h at 100 ~ poured over  ice,  ex t rac ted  with CHCI~, washed in success ion  
with KHCO 3 solution and wate r ,  evapora ted ,  and chromatographed ,  using gradient  elution with the mixture :  
pe t ro leum e t h e r ~ e t h e r .  Recrys ta l l i za t ion  of the chromatograph ica l ly  homogeneous s i rup  ( e t h e r - p e t r o l e u m  
ether) gave 4.3 g (30% yield) of (II); mp 102.5-103~ [a]~ + 14 ~ (C 1.0, CHC13); Rf 0.5 ( sys t em .4.); see [4]. In-  
f r a r ed  spec t rum:  iv, cm-l ) :  908, 985 (CH~---CH2, deft,  1650 (C=C,  s t re tch) ,  1750 (OAc), 3000 (CH2=CH 2 
s t re tch) .  NMR spec t rum:  615.15 ppm, mult iplet  of ABC type (CH=CH2). The m a s s  spec t rum contains a 
peak  that  corresPOnds to the molecu la r  ion (m/e  358). Found: C 53.79; H 6.06%. C16H220 9. Calculated: C 
53.59; H 6.14%. 

1 ,3 ,4 ,5 ,7 -Pen ta -O-ace ty l -2 ,6 -aahydro -D-g lyce ro -D-gu lohep t i t o l  (VI). To a solution of 270 mg of (II) 
in 10 ml of dioxane was added 6 ml of 1% aqueous OsO 4 solution, and af ter  15 rain 400 mg of NaIO 4 was ad-  
ded, and the mixture  was s t i r r ed  for 1.5 h, ex t rac ted  with CHCI~ (3 • 10 ml),  and the ex t r ac t s  we re  evap-  
orated to dryness .  A solution of the res idue  in 10 ml of alcohol was s t i r r ed  for a day with 60 mg of NaBH4, 
the f i l t ra te  was t r ea ted  with Amber l i te  MB-6,  evapora ted  to d ryness ,  and the res idue  was acetyla ted  with 
0.5 ml of acet ic  anhydride in 2 ml of pyr idine and then chromatographed  the s a m e  as (ID. The obtained 
s i rup  was r ec ry s t a l l i z ed  f rom i-C3H~OH to give 75 mg of (VI); mp 95.5-96.5~ [~]~ 0 ~ • 0.2 ~ (C 1.0, CHC13); 
Rf 0.3 ( sys tem At. Found: C 50.70; H 6.23%. C17H24Oll. Calculated: C 50.49; H 5.98%. 

Compound (VD, obtained as desc r ibed  in [5], had a double melt ing point: 87-88 ~ and 96-97 ~ (from [5]: 
mp 89~ The mixed melt ing point was 96-97 ~ Both spec imens  had identical IR spec t ra .  

-D-Glucopyranosyle thene  (HI). To a solution of 2.1 g of (II) in 50 ml of absolute  methanol was added 
2 ml of 1 N NaOMe in MeOH, and a f te r  2 h the mix ture  was t rea ted  with Dowex-50 (H + form) and evap-  
ora ted  to dryness .  We obtained 1.05 g (92%) of (HI) as a chromatograph ica l ly  homogeneous sirup; [~]~ 
+ 30 ~ (C 1.0, MeOH); Rf 0.5 ( sys tem B); RG1 c 2.0 ( sys t em C). In f ra red  spec t rum (~, cm-1): 930, 1010 (CH 
~---CH2, deft, 1650 (C----C, s t re tch) ,  3400 (OH). Found: C 50.24; H 7.65%. C8H1405. Calculated: C 50.52; H 
7.42%. 

-D-Glucopyranosylepoxyethane  (IV). To 100 mg of (III) in 5 ml  of absolute CH3CN was added 600 mg 
of monoperphthal ic  acid and the suspension was s t i r r ed  for 2-3 days  (checked by TLC,  sy s t em B). The 
prec ip i ta te  was f i l tered and washed with 20-30 ml of CH3CN. The f i l t ra te  was s t i r r ed  with 1 g of KHCO 3 
for  4 h, f i l te red,  evapora ted ,  and chromatographed ,  us ing  s y s t e m  B for elution. We obtained 54 mg (50%7 
of (IV) as a chromatograph ica l ly  homogeneous sirup; [ a ] ~ - 8  ~ (C 1.0, MeOH); Rf 0.42 ( sys t em B); RG1 c 1.6 
( sys tem C). In f ra red  spec t rum:  1255 cm -1 (a -ox ide  ring).  Found: C 46.40; H 6.61%. C8H1406. Calculated: 
C 46.60; H 6.84%. 

A solution of (IV) in 0.1 N Na2S203 solution becomes  alkaline (to phenolphthalein) af ter  s eve ra l  minutes 
[6]. 

C O N C L U S I O N S  

~-D-Glucopyranosy lepoxye thane ,  a potential  i r r e v e r s i b l e  inhibitor of ~ -g lucos idase ,  was  synthesized.  
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