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Abstract  : The  i s o x a z o l i d i n o c a r b o c y c l i c  d e r i v a t i v e s  6, 7 and 13, use fu l  
as  p r e c u r s o r s  f o r  unna tu ra l  b i o a c t i v e  c h i r a l  c a r b o c y c t J c  n u c t e o s i d e s  and 
f o r  g l y c o s i d a s e  i n h i b i t o r s  h a v e  been s y n t h e s i z e d  f r om D--glucose t h r o u g h  
i n t r a m o l e c u t a r  1 , 3 - d i p o t a r  c y c i o a d d i t i o n .  Copyright © 1996 Elsevier Science Ltd 

T h e r e  is  c o n s i d e r a b l e  i n t e r e s t  in t h e  a p p l i c a t i o n  o f  c a r b o h y d r a t e s  as  c h i r a l  

b u i l d i n g  b l o c k s  f o r  t he  g e n e r a t i o n  o f  o p t i c a l l y  a c t i v e  compounds .  P i o n e e r i n g  w o r k  by  

V a s e l l a  I and s u b s e q u e n t l y  by  o t h e r s  2 -4  on i n t r a m o l e c u l a r  a d d i t i o n  w i t h  enose n i t r o n e  

o r  o l e f i n i c  n i t r i l e  o x i d e  has  p r o v e d  t h e i r  enormous  p o t e n t i a l  f o r  s t e r e o c o n t r o l t e d  

access  to e n a n t i o m e r i c a t l y  p u r e  c a r b o c y c l i c  compounds of  d i f f e r e n t  r i n g - s i z e s .  Some o f  

them a r e  used as enzyme i n h i b i t o r s  5 ' 6  o r  a n t i b i o t i c s  ? and some a r e  p r e s e n t  in 
8 

b i o a c t i v e  n u c l e o s i d e s .  In t h i s  r o u t e  t he  n i t r o n e  o r  n i t r i l e  o x i d e  d e r i v e d  f r om a 

c a r b o h y d r a t e  nuc leus  has  been commonly  used as d i ene ,  t he  o l e f J n i c  p a r t  ac t i ng  as  

d i e n o p h i l e .  H e r e i n  we r e p o r t  t he  e f f i c a c y  o f  t he  i n t r a m o t e c u l a r  n i t r o n e  c y c l o a d d i t i o n  

( INC)  on g l ucose  d e r i v e d  s u b s t r a t e s  4 and I I  in t h e  s y n t h e s i s  o f  o p t i c a l l y  a c t i v e  

f i v e - ,  s i x -  and s e v e n - m e m b e r e d  i s o x a z o l i d i n o c a r b o c y c l e  d e r i v a t i v e s  6,  7 and 13 

f o l l o w i n g  s i m p l e  and s h o r t  r e a c t i o n  sequences .  The c y c l o a d d i t i o n  m e t h o d o l o g y  t hus  

a l l o w s  access  to e n a n t i o m e r i c a l l  y p u r e  a m i n o c a r b o c y c l e s  o f  d i f f e r e n t  r i n g - s i z e s  

c o n t a i n i n g  s t e r e o c h e m i c e l I  y d e f i n e d  q u a t e r n a r y  ca rbon  c e n t r e  p r e s e n t  in  some 

g l y c o s i d a s e  i n h i b i t o r s ,  e . g .  a m i n o c y c l i t o l  9 and AO-128 .9  To o u r  k n o w l e d g e ,  t h i s  

a p p r o a c h  to s y n t h e s i z e  c h i r a l  p o l y h y d r o x y l a t e d  a m i n o c a r b o c y c l e s ,  use fu l  

i n t e r m e d i a t e s  fop v a r i o u s  c l asses  o f  b i o a c t i v e  compounds  o f  c u r r e n t  r e s e a r c h  i n t e r e s t ,  

is  b o t h  n o v e l  as w e l l  s i m p l e  and f l e x i b l e .  

The k e y  r e a c t i o n  in t h i s  s y n t h e s i s  i n v o l v e d  t he  i n t r a r n o l e c u t a r  c y c l o a d d i t i o n  o f  

n i t r o n e s  5 and 12 d e r i v e d  f r om C - a l l y l  o r  h o m o a i l y l  c a r b o h y d r a t e  d e r i v a t i v e s  (scheme 

l and 2 ) .  Thus ,  1 , 2 : 5 , 6 - d i - O - i s o p r o p y l i d e n e - , ( . - D - r i b o - h e x a f u r a n o s - 3 - u t o s e  ( l )  r e a d i l y  

p r e p a r e d  f r o m  D-g lucose  in  two  s t e p s  was r e a c t e d  w i t h  a l l y l  magnes iumbrom lde  to 

o b t a i n  2. The ~ - o r i e n t a t i o n  o f  t he  a t l y l  g r o u p  in 2 is  based  on l i t e r a t u r e  r e p o r t  ]0 on 

t h e  G r i g n a r d  r e a c t i o n  o f  t h e  compound 1. The 5 , 6 - i s o p r o p y t i d e n e  r i n g  in 2 was 

s e l e c t i v e l y  opened  w i t h  aqueous  HOAc to f u r n i s h  t h e  t r i h y d r o x y  compound 3. 

11265 
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O x i d a t i v e  c leavage of 3 w i th  sodium me tape r loda te  in aqueous EtOH led to the 

a l d e h y d e  411 wh ich  was d i r e c t l y  t rea ted  w i th  N -benzy l  h y d r o x y l a m i n e  .12 The in s i tu  

generated n i t rone  5 then c y c l i z e d  in d r y  EtOH/C6H 6 at  r t  in two d i f f e r e n t  modes 

(Scheme 1) to fu rn i sh  a m i x t u r e  of the i soxazo i idJne  d e r i v a t i v e s  6 and ? in d i f f e r e n t  

H 
¢ 

1 2 3 

4 s "  ZH,, 

b~ H20-HOA¢ {2=3)}60Oc~lh;C~NaIO4(1.2¢q)~oqEtOH~ ~ ' 1 ~ 7 "  " 

r t~ lh $ d~PhCH2NHOH {1.3¢q)~ EtOH, rt~20h H OH 
7 

Tab le  1 : Y ie lds  and p roduc t  r a t i o  of 6, ? and 13 in d i f f e r e n t  so lven ts  

Solvent  Benzene Toluene DMF DMSO MeCN EtOH MeOH tBuOH 

Rat io ,  
6 :7  1.6:1 1.7:1 4:1 4:1 3 .5 :1  1 :1 .6  1:1 1:1.2 

Y ie ld  (%) 
6+? 85 83 80 82 84 86 82 88 

Y ie ld  (%) 
13 82 80 80 85 81 98 95 93 

r a t i o  (Tab le  1).  On the  o t h e r  hand,  opening of the e p o x i d e  13 r ing in 8 w i th  a l l y l  

magnesiumbromlde a f f o rded  9 in good y i e l d .  Depro tec t ion  of the 5 , 6 - i s o p r o p y l i d e n e  

group of 9 to f u rn i sh  10, f o l l o w e d  by v i c i n a l  d i o l  c leavage w i th  sodium m e t a p e r i o -  

date  led to the a l d e h y d e  11.11 Treatment  w i th  N -benzy l  h y d r o x y l a m i n e  t h e r e a f t e r  

in e thano l  a f f o rded  the  compound 13 th rough i n t r amo lecu la r  c y c l o a d d i t i o n  of the  

n i t rone  12 where  on ly  one mode of a t tack  was o b s e r v e d .  

Regarding the p roduc t  r a t i o  in the c y c l i z a t i o n  s tep ,  i t  was noted tha t  the  

use of non -po la r  a p r o t i c  so lven ts  l i k e  benzene and to luene a f f o rded  6 and 7 in 

. ~1 .6 :1  r a t i o ,  but in p o l a r  a p r o t i c  so l ven ts ,  e . g .  DMF, DMSO or  CH3CN the r a t i o  

changed to 4 :1 .  S u r p r i s i n g l y ,  when EtOH, MeOH or  tBuOH were emp loyed  as so lven ts  

the p roduc t  r a t i o  was r e v e r s e d ,  as 7 was ob ta ined in h i g h e r  y i e l d  than 6. However ,  
in a l l  the  so lven ts  used the t o ta l  y i e l d s  of p roduc t ( s )  was ~80%. 
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Structure e luc ida t ion  of 6, ? and 13 

That the compound 7 was a b r i dged  i soxazo l i d i ne  was c l e a r l y  ev iden t  f rom 

the appearance of two up f i e l d  t r i p l e t s  at ~ 29.6 and 39.5 in i t s  13C NMR spectrum 

due to the methylene groups at the br idgehead and in the cyclohexane r i ng .  On 

the o the r  hand, the i soxazo l i d i ne  d e r i v a t i v e  6 showed a downf ie ld  t r i p l e t  at ~ 72.5 

in the 13C NMR spectrum which d e a r l y  ind ica ted  the presence of -CH20- l inkage.  

S i m i l a r l y ,  th ree up f i e ld  t r i p l e t s  at ~ 25.1,  29.0,  31.7 in the 13C NMR spectrum 

ind ica ted  the presence of the b r idged  r ing s t ruc ture  in 13. 

H 

11 

e 

9 1 0  

~(+)~___qph A ~ ~Ph 

12 13 

Scheme 2 : a~ .~'~AvlgBr~ THF~ 0°c,12h ; b~ H20-HOAc (1:3)~ 60°c~ 1.5h ~ ceNaIOz.(1.2cq)~ 

aq EtOH~ r t~ lh ~ d~ PhCH2NHOH ~ EtOH~ rt~12h 

T a b l e  2 : Comparison of exper imen ta l  
J values of 6, 7 and 13 

6 7 

and calculated 

13 ~ 

JI,2 
J4,5 
J5,6 
J5,6e 
J5,6b 
J6,8a 
J6,8b 
Jaa ,7 
Jab,7 
J7,8a 

J? ,Sb 

Found Calcd Found Calcd Found Caicd 
3.? 5.1 3.4 4.2 3.7 4.1 

0 0 4.5 4.8 2.4 I . I  

7.6 8.1 . . . .  

- - 0 1 . 5  - - 

- - 5 . 0  4 . 8  - - 

4.5 3.6 . . . .  
8.3 8.7 . . . .  

- - 0 0 . 9  - - 

- - 5 . 2  6 . 5  - - 

- - 0 1 . 4  - - 

- - 5 . 2  5 . 3  - - 

H-? shows two J values 
of 8 .8  and 4.1 against  
ca lculated values 7.9,7.9~ 
1.0 and 0 .9 .  

Since the s t ruc tu re  and 

the s te reochemis t ry  of 

the carbohydrate ring 
derived olefinoaidehyde 
intermediates 4 and 11 
are based on literature 
report 10,13 only the 

relative configuration 
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of the newly formed stereocentres needed to be e s t a b l i s h e d .  For t h i s ,  recourse 

was taken to computer ass is ted molecular  model l ing  coupled w i th  3JHH ca lcu la t ions.  

Some of the p laus ib le  conformations were created in a Desk Top Molecular" Model ler  

(Version 1.2, Oxford  Un ive rs i t y  Press) ,  the energy a l lowed to min imize to a large 

ex ten t ,  the resu l t ing  s t ruc tu re  t rans fe r red  fo r  f u l l  energy min imiza t ion  in the MMPMI 

programme of QCPE (Indiana Un ive rs i t y )  and the 3JHH values ca lcu lated using the 

3JHHPC programme (of QCPE). The agreement w i th  the exper imenta l  J values ( in 

Hz) which could be unambiguously determined ( f rom h i g h - f i e l d  NMR spec t ra l  ana lys is )  

was best (Table 2) fo r  the ind ica ted s t ruc tures  of 6, 7 and 13 (Scheme 3) .  

3"62(d~J =?.6) ~.?l(d~J =3.?) 4-09(d~J • 4.5) 

Ph"~ N ~ ~ F ~ . - ~ ) ,  3.74(t,J=5.0) f H 5"?3(d'J=34*) 

4J9(t,J=8;3) H3.82(dd, 4,68 Hf~.~ N jJ /-,;,19(d,J=3./.,) 
(t-like,J:5.2) ~j'"L-ph OHz,.22(s) J=8.7,4.5) 

6 7 

r "~ph 5.57(s) H5"93(d, J=37) 

4.65(dd~ J=8.8,4-1) 

13 

Scheme 3 ." Conformations of 6,  
7 and 13 with cha- 
racteristic nmr data 

EXPERIMENTAL 

Melt ing points  were determined in open c a p i l l a r i e s  and are uncor rec ted.  IR 

spect ra  were measured on a JASCO 700 spec t ropho tometer .  1H NMR spect ra  were meas- 

ured on a JEOL FX-IO0 FT spect rometer  using TMS as in terna l  s tandard .  A l l  h i gh -  

f i e l d  NMR spect ra  were recorded on a Bruker  AM 300L spec t rometer .  Mass spect ra  

were run on a JEOL AX-500 spect rometer  at ?0 eV. 

1,2: 5 ,6-Di -9- isopvopyl idene-3--C_-prop- l -eny l_,L--D-e l lo fuPanos e (2) 

To a solut ion of a l ly1 magnesiumbromide [p repa red  f,~om a l l y [ b r o m i d e  (6 .54g) ,  

Mg-turnings (1.22g) and a ca ta l y t i c  amount of iod ine ]  in d r y  THF (70 ml) at O°C 
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was added d ropw ise  a solut ion (40 ml) of 1,2 : 5 , 6 u d i - O - i s o p r o p y l i d e n e - , ( - D  - r i b ° -  

hexafuranos-3-u lose (1) (7.749, 30 mmol) in the same so lven t .  A f te r  s t i r r i n g  (2h 

at 0°C, then re f lux  f o r  l h )  the react ion m ix tu re  was decomposed (co ld  water )  and 

then f i l t e r e d  ( c e l i t e ) .  The solvent  was evaporated and the res idue ex t rac ted  w i th  

CHCI 3 (3x50 m l ) .  The combined ex t rac ts  were d r i e d  (Na2SO4), so lvent  evaporated 

in vacuo to furnisti a material which was purif ied by column chromatography over 

si l ica gel. Petroleum ether-CHC13 (1:4) eluents gave a solid which was recrystal l ized 

from petroleum ether-ether to furnish 2 as colourless crystals (?.20g, 80%) : mp 

[°c]25u + 42"3° (c 0.104, CHC13); IR (KBr) : 3482, 1637, 1504, 1456, 125-126°C; 

1376, 1261, 1074 cm-1; 1H NMR (CDC13) : ~  1.30 (s,  6H), 1.40 (s,  3H), 1.56 (s ,3H) ,  

4.20 (d ,  1H, J=4.0 Hz),  4.85-5.30 (m, 2H), 5.56 (d ,  1H, J = 4.0 Hz),  5.66-6.23 

(m, 1H); ELMS, m/z (%) : 300 (M+,5) ,  284 (22),  167 (18),  100 (100),  85 (47),  

69 (?5);  Anal .  Calcd fo r  C15H2406 : C, 59.99; H, 8.05.  Found : C, 60.01; H, 8.07.  

1,2-()-Isopropylidene-3-~-prop-l-enyl-.C-D-aIlofuranose (3) 

Compound 2 (1.00g, 3.33 mmol) in a m ix tu re  of H20-HOAc (2:3) (25 ml) and 

MeOH (5 drops)  was s t i r r e d  and heated at 60°C for  lh when TLC showed complete 

d isappearance of the s ta r t ing  ma te r i a l .  The solvent  was evaporated in ro ta ry  evapo-  

ra to r  and the last  t races of HOAc by toluene co-evapora t ion  (3x20 m l ) .  The res idue 

was then chromatographed over  s i l i ca  ge l .  Elut ion w i th  CHCI3-MeOH (49:1) m ix tu re  

gave the t r i h y d r o x y  compound 3 (823 mg, 95%) : mp 101-103°C; [~C]D5 ~ + 41.5 ° (c  

0.15,  CHC13); IR (KBr) : 3424, 1642, 1376, 1217, 1170, 8?5 cm-1; 1H NMR (CDCI3): 

1.36 (s,  3H), 1.59 (s,  3H), 2 .00-3.00 (m, 3H), 3 .23-4.00 (m, ?H), 4.33 (d ,  

1H, J=4.0 Hz),  4.84-5.47 (m, 2H), 5.66 (d ,  1H, J=4.0 Hz),  5.84-6.36 (m, 1H); 

EIMS (m/z ,  %) : 260 (M+,8) ,  259 (33),  244 (21),  100 (44) ,  71 (100).  

1 - B - F o r m y i - 3 - , ~ - h y d r o x y - 3 - ~ - a l l y i - J ~ ,  5w~-O- isopropy i idene- te t rahydro furan (4) 

To a solut ion of t r l h y d r o x y  compound 3 (520 rag, 2 mmoI ) in  aq .  EtOH (50~, 

20 ml) was added d ropw ise  a solut ion (5 ml) of NalO 4 (513 rag, 2.4 retool) in wa te r .  

Af ter  s t i r r i n g  at r t  fo r  l h i t  was f i l t e r e d ,  so lvent  evaporated and the product  

was ex t rac ted  w i th  CHCI 3 (3x30 rnl) .  The CHC13 solut ion was d r i e d  (Na2SO4) , evapo-  

rated and the crude product  4 d r i e d  under vacuum : IR (neat) : 3540, 1734, 1640, 

1379, 1215, 1080, 1004, ?46 cm -1 . Compound 4 was used w i thou t  f u r t h e r  pu r i f i ca t i on  

fo r  the next s tep .  

DioxoIofurocyclohexanoisoxazoIidine derivative 7; DioxolofurocyclopentanoisoxazoIidine 

derivative 6 
To a solut ion of crude a ldehyde  4 (1.59g, ?.0 retool) in d r y  EtOH (25 ml) 

was added N-benzy l  hyd roxy lam ine  (1.12g, 9.1 mmoI) and s t i r r e d  fo r  20h at f t .  

The solvent  was evaporated and the product  ex t rac ted  w i th  CHCI 3 (3x25 m l ) .  The 

combined ex t rac ts  were washed w i th  water ,  d r i e d  (Na2SO 4) and evaporated to a 

so l id  compound. TLC showed two spots when developed in CHCI 3. The crude mater ia l  
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was chromatogrephed over s i l i ca  gel.  Elution with petroleum e t h e r -  CHCI 3 (3:7) 

afforded two crys ta l l ine  compounds 6 (701 mg, 30%) and 7 (1.129, 56%). 6: mp 151- 

152°C (Pet. ether - Et20); [=~]D 25 - 10.3O(c_ 0.097, CHCI3) ; IR (KBr) : 3474, 1602, 

1448, 1371, 1295, 1165, 1077, 990, 879, 728 cm-1; !H NMR (CDCI3) (300 MHz) : 

1.33 (s, 3H), 1.53 (s, 3H), 1.gl (m, 2H), 3.19 ( s , lH ) ,  3.33 (m, 1H), 3.62 (d, 

1H, J=7.6 Hz), 3.82 (dd, 1H, J=4.5, 8.7 Hz), 3.87 (d, 1H, J=13.1 Hz), 4.05 (d, 

1H, 3=13.1 Hz), 4.11 (s, 1H), 4.19 ( t ,  1H, J=8.3 Hz), 4.34 (d, 1H, J=3.7 Hz), 

5.71 (d, IH, 3=3.7 Hz), 7.30 (m, 5H); 13C NMR (CDC13) (75 MHz) : 6 26.7,27.1 

(2xq) ,  40.5, 61.2, 72.5 (3x t ) ,  48.2, 75.1, 82.3, 89.4, 105.1, 127.5 (6xd) ,  128.4 

(2xd) ,  129.2 (2xd) ,  88.3, 112.9, 136.9 (3xs);  EIMS (m/z, %) : 333 (M +, 100), 

318 (14), 230 (8),  174 (28), 160 (43), 91 (85); Anal. Calcd for  C18H23NO 5 : C, 

64.85; H, 6.95; N, 4.20. Found : C, 64.90; H, 6.89; N, 4.50. 7: mp 133-134°C 

(Pet. ether - Et20); [ ~ ] 2 5 -  90.4 o (c 0.094, CHCi3) ; IR (KBr) : 3490, 1585, 1409, 

13?0, 1253; 1166, 1016, 891, 869, 754, 700 cm-1; 1H NMR (CDC13) 

(300 MHz) : ~ 1.32 (s, 3H), 1.57 (s, 3H), 2.10 (m, 2H), 2.28 (d, 1H, 3=11.6 Hz), 

3.74 ( t ,  1H, J=5.0 Hz), 3.76 (d, 1H, J=12.6 Hz), 4.09 (d, 1H, 3=4.5 Hz), 4.12 

(d, 1H, 3=12.6 Hz), 4.19 (d, 1H, 3=3.4 Hz), 4.22 (s, 1H), 4.68 ( t - l i ke ,  1H, 3=5.2 

Hz), 5.73 (d, 1H, 3=3.4 Hz), 7.30 (m, 5H); 13C NMR (CDC13) (75 MHz) : 6 26.2, 

26.7 (2xq) ,  29.6, 39.5, 63.0 (3x t ) ,  61.1, 75.4, 78.0, 84.1, 104.0, 127.4 (6xd) ,  

128.3 (2xd) ,  128.8 (2xd) ,  112.9, 136.7 (2xs),  one signal merged with CDCt 3 signals; 

EIMS (m/z, %) : 333 (M +, 87), 318 (22), 160 (82), 132 (18), 91 (100); Anal. Ca icd  

for C18H23NO 5 : C, 64.85; H, 6.95; N, 4.20. Found : C, 64.99; H, 6.88; N, 4.51. 

1,2 : 5,6--Oi--O-isopropylidene-3-C--but-l--enyt-~-D--gtucofuranose (9) 

To a solution of a l l y l  magnesiumbromide [prepared from a l l y l  bromide (3.14g), 

Mg-turnings (0.60 g) and a cata ly t ic  amount of iodine] in dry THF (60 ml) at 0°C 

was added dropwise a solution (25 ml) of the epoxide, 1,2 : 5,6-Di-O- isopropyl idene 

-3-C-hydroxymethyl -3,3 ' -anhydro-=:-D-glucofuranose (8) (3.68g, 14.4 retool) in the 

same solvent and the mixture was s t i r red overnight (12h) at 0-10°C. The reaction 

mixture was decomposed by dropwise addit ion of cold water and then f i l te red  through 

cel i te.  The solvent was evaporated and the residue extracted with CHCi 3 (3x50 

mi) .  The combined extracts were dr ied,  solvent evaporated and the residue was 

chromatographed over s i l ica gel. Elution with CHCI 3 afforded pure compound 9 as 

an o i l  (3.249, 72%) : [4 ]  25 + 38.1 ° (c 0.105, CHCI3) ; IR (neat) : 3476, 1641, 1455, 

1376, 1215, 1165, 847 cm-1; 1H NMR (CDCI3) : ~ 1.32 (s, 3H), 1.36 (s, 3H), 1.44 

(s, 3H), 1.52 (s, 3H), 4.32 (d, 1H, 3=4.0 Hz), 4.92-5.36 (m, 2H), 5.72-6.20 (m, 

1H), 5.86 (d, 1H, J=4.0 Hz); EIMS, m_/z : 299 (M+-15), 256, 129, 97, 83, 69; Anal. 

Calcd for C16H2606 : C, 61.12; H, 8.34. Found : C, 61.11; H, 8.33. 
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1 ,2 -9 - i sopropy  l i dene-3 -C-bu t -  l -an  y l-=(--D-glucofuranose (10) 

Compound 9 (628 mg, 2 minor) was converted to 10 (433 mg, 79%) using aque- 

ous HOAc (1:3) and fo l low ing  the procedure descr ibed fo r  3.  

10 : mp 95-97°C; [,~]25 + 35.4 o (c_ 0.11, CHC13); IR (KBr) : 3522, 1641e 1378e 

1318 e 1216, 1166e 877, 751 cm-1; 1H NMR (CDC[ 3) : ~ 1.32 (se 3H), 1.52 (se 3H)e 

1.86 (b r t ,  2H, J=8.0 Hz) e 2.14-2.50 (m, 2H) e 2.68 (brse 3H)e 3.66-4.18 (rn, 4H) e 

4.34 (d,  1H, 3=4.0 Hz), 4.86-5.30 (m e 2H), 5.70-6.14 (m, 1H), 5.80 (d, 1H, J=4.0 

Hz); EIMS e m/z : 259 (M+-15) e 183, 155e 139, 127, 109e 85. 

2-  ~ --Formyl-3- ~ - h y d P o x y - 3 -  ~ - ( b u t - l - e n y l ) - - 4  ~ ,5 =( _-O-isopropyl idene te t rahydro fu ran  

(11) 
Compound 10 (822 rag, 3 mmoI) was converted to 11 (700 m 9 crude) fo l low ing  

the procedure descr ibed for  4. TLC showed single spot.  11 : IR (neat) : 3442 e 

1735, 16/+3 e 1378 1217 e 1166, 876 749 cm -1 1H , , ; NMR (CDCI 3) : ~ 1.36 (s, 3H) e 

1.52 (ST 3H), 4.20 (de 1H, J=2.0 Hz), 4.36 (de 1H, J=4.0 Hz), 4.90-5.30 (m, 

2H), 5.88 (m, 1H), 6.12 (d,  1H, 3=4.0 Hz), 9.68 (d,  1H, J=2.0 Hz). 

Dioxolofurocyctoheptanolsoxazot ldlne d e r i v a t i v e  13 

To a solut ion of crude a ldehyde 11 (600 rag, 2.48 retool) in dry  EtOH (10 

mI) was added N--benzyl hydroxy tamine (397 rag, 3.23 mmoI) and s t i r r ed  for  12h 

at r t .  The solvent was removed, residue ext racted wi th CHCI 3 (2x50 mI) ,  CHCI 3 

ext racts  washed wi th water, d r ied  (Na2SO 4) and evaporated to g ive a so l id  whi te 

mater ia l .  The crude mater ia l  was chromatographed over  s i l i ca  ge l .  Eiut ion wi th 

CHCI 3 solvent af forded the c rys ta l l i ne  product 13 (846 rage 98%) : mp 180-181°C 

(Pet. e ther  - CHCI3); [=<]25 + 120o (c 0.113e CHCI3); IR (KBr) : 3372, 1583 e 1456, 

1378, 1210, 1162, 1058, 8?0, 683 cm -1-, 1H NMR (CDC13) (300 MHz) : E 1.27 (s, 

3H), 1.45 (s, 3H)e 1.63 (m, 2H) e 1.85 (m, 2H), 2.04 (m, 1H), 2.32 (m, 1H), 

3.56 (de 1He J=2.4 Hz) e 3.83 (d, 1H, 3=13.4 Hz), 3.85 (m, 1H), 3.96 (de 1H, 

J=13.5 Hz) e 4.17 (d, 1H e J=3.7 Hz), 4.65 (dd,  1H, J=4.1 e 8.8 Hz)e 5.57 (Se lH) ,  

5.93 (d, 1H, J=3.7 Hz), ?.30 (m e 5H); 13C NMR (CDCI 3) (75 MHz) : ~  26.0, 26.6 

(2xq) ,  25.1, 29.0, 31.7 (3xt)  e 62.7 (t+d)e 77.1, 80.7, 86.4, 105.3 e 127.3 (5xd)e 

128.1 (2xd) ,  128.7 (2xd) ,  79.8, 111.8, 136.5 (3xs) ;  EIMS (m/z,  %) : 347 (M +, 

30), 332 (8) ,  247 (14), 160 (3?), 91 (100); Anal.  Calcd for  C19H25NO5 ; C, 65.69; 

H e 7.25; N e 4.03. Found : C, 65.70; H, 7.30; N, 4.72. 
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