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SYNTHESIS O F  E-(D-GLUCO-PENTA-O-HYDROXYLPENTYL)-7- 

OXABICY 'CLO i [ 4.2.0 ]OCTANE 

Submi t t ed  by 
(1/4/83) 

J a c k  C.  Kim* and Min Sook K i m  

Department o f  Chemistry 
C o l l e g e  o f  N a t u r a l  S c i e n c e s  
Busan N a t i o n a l  U n i v e r s i t y  
Busan, KOREA 

Roy L. W h i s t l e r  and A. K .  M .  Anisuzzaman 

Department o f  Chemis t ry  
Purdue U n i v e r s i t y  
L a f a y e t t e ,  I n d i a n a  

Although t h e  p h o t o a d d i t i o n  of c a r b o n y l  compounds t o  o l e -  

f i n s  l e a d i n g  t o  o x e t a n e  r i n g s  h a s  been i n t e n s i v e l y  i n v e s t i g a t -  
1 e d ,  t h e  p h o t o a d d i t i o n  o f  s u g a r  a l d e h y d e  t o  o l e f i n  h a s  r a r e l y  

been studiei!. W e  have examined t h e  p h o t o a d d i t i o n  o f  cyc lohex-  

e n e  t o  aldehydo-D-glucose p e n t a a c e t a t e  ( I )  and o b t a i n e d  good 

y i e l d s  o f  8-(D-gluco-penta-O-acetylpentyl)-7-oxab~cyclo[4.2.0] 

o c t a n e  ( I I ) ,  p u r i f i e d  by column chromatography o f  t h e  p r o d u c t  

AcO AcO 

OAc OAc 

Ac OAc 

A c  Ac 

I I1 I11 

m i x t u r e .  Compound I1 w a s  i s o l a t e d  as  a s y r u p  ( 6 5 % )  on t h i n  

l a y e r  chromatography.  The f a s t e r  moving o x e t a n e  I1 predomin- 

a t e d  by 4:l and no  a t t e m p t s  were made t o  p u r i f y  t h e  o t h e r  slow- 

e r  moving minor  p r o d u c t s  ( f o u r  components by t l c ) .  The oxe- 

t a n e  f o r m a t i o n  l i k e l y  r e s u l t s  by way o f  a s t a b l e  b i r a d i c a l  i n -  
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t e rmed ia t e .2  

dium methoxide t o  y i e l d  c r y s t a l l i n e  8-(D-gluco-penta-O-hydroxy- 

pentyl)-7-oxabicyclo[4.2.O]octane (111). The b i c y c l i c  oxetane 

s t r u c t u r e  w a s  r e a d i l y  c h a r a c t e r i z e d 3  by an i n t e n s e  i n f r a r e d  ab- 

s o r p t i o n  band i n  t h e  r eg ion  of 930 c m  and t h e  c h a r a c t e r i s t i c  

nmr s i g n a l  o f  H-8 i n  t h e  oxetane r i n g 4  gave a doub le t  of dou- 

6 Hz. Both oxe tanes  I1 and I11 gave b l e t .  a t  6 5.48 wi th  J l I 8  

c o r r e c t  e l emen ta l  ana lyses .  

The syrupy oxetane I1 was d e a c e t y l a t e d  wi th  so- 

-1 

5 

EXPERIMENTAL 

Cyclohexene w a s  p u r i f i e d  p r i o r  t o  use by p a s s i n g  it through 
n e u t r a l  alumina. I n f r a r e d  s p e c t r a  w e r e  ob ta ined  on a Perk in  
E l m e r  727B spectrophotometer  and NMR s p e c t r a  w e r e  recorded on 
a Varian T-60 spec t rophotometer .  

8-(D-Gluco-penta-O-acetylpentyl)-7-oxabicyclo[4.2.O]octane 

( I I ) . -  A s o l u t i o n  of  30 g ( 0 . 0 7 7  mole) of  I i n  1 1 0 0  m l  of  ben- 

zene and 500 m l  of cyclohexene w a s  i r r a d i a t e d  f o r  5 h r s  a t  10- 

15O, us ing  a 450 W Hanovia 679A-36 mercury arc  lamp i n  a q u a r t z  

immersion w e l l  w i thou t  f i l t e r  under oxygen-free n i t r o g e n .  The 

mixture  w a s  f i l t e r e d  t o  remove some i n s o l u b l e  polymeric  mater- 

i a l s  and concen t r a t ed  to a syrup. The syrup  w a s  chromatograph- 

ed  on a s i l i c a  g e l  (J. T.  Baker Chem. Co., 60-200 mesh) and 

e l u t e d  t w i c e  w i th  benzene-ether  (1:2, v/v) t o  y i e l d  23.5 g (65%) 

o f  t h e  f a s t  moving, syrupy 8-(D-gluco-penta-O-acetylpentyl)-7- 

oxabicyclo[4.2.0]octane (11), Rf 0.73 i n  a s o l v e n t  o f  e t h e r -  

benzene (3 :1 ,  v / v ) .  I R  ( n e a t ) :  1735 cm-' ( O A c )  and 930 c m - l  

(asymmetric r i n g  s t r e t c h i n g  v i b r a t i o n  invo lv ing  t h e  C - 0  bond 
3 i n  t h e  oxetane r i n g  1.  

- Anal. Calcd. f o r  C22H32011: C ,  55.92; H I  6.83. 

Found: C, 55.84; H ,  6 . 9 7 .  
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8-(D-Gluco-O-hydroxylpentyl)-7-oxab~cyclo[4.2.O]octane --- (III).- 

To a cooled solution of 5 g (0.011 mole) of I1 in 35 ml of MeOH 

was added 55 ml of a freshly prepared 0.1 N NaOMe and the sol- 

ution was kept at Oo for 4 hrs. 

was checked by TLC using CHC13-MeOH (3:1, v/v). 

acetylation was complete, the solution was neutralized with IR- 

120 (H'! resin and filtered. The filtrate was concentrated to 

a syrup which was crystallized from MeOH-EtOAc to provide 2.5 

g (93%) of 8-(D-gluco-penta-O-hydroxylpentyl~-7-oxab~cyclo- 

[4.2.0]octane (111) , mp. 135-136O. IR (KBr) : 3435 (H-bonded 

OH) and 948 cm-l; NMR(pyridine-d5) : 

l H ) ,  3.47-4.07 (m, 6H), 294 (t, lH), 1.0-2.2 (m, 8H). 

Anal. Calcd. for C12H2206: C, 54.94; H, 8.45. 

Found: C, 54.97; H, 8.43. 

The progress of the reaction 

When the de- 

6 5.48 (dd, 1H) , 4.75 (m, 
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