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STRUCTURE OF VIMOSE 

Kamal N. Tiwari, Anakshi Khare and Maheshwari P. Khare* 

Department of Chemistry 
Lucknow University 

Lucknow - 226887, India 
Received August 158 1983 

ABSTRACT 

The structure of vimose, a novel tetrasaccharide 
isolated from the dried twigs of orthenthera viminea 
(Family: Asclepiadaceae) has been establisnea as - - 
L-diginopyranosyl-(1~4)-o-~-L-diginopyranosyl-(1~~~- 
o-B-&-diginopyranosyl-( 1 r 4 )  -&-L-diginopyranose - 1 on 
€he Gasis of spectral and chemi'"ca1 evidence. 

INTRODUCTION 

The synthesis and identification of the naturally 

occurring deoxy sugars provides one of the most active 

areas of research in carbohydrate chemistry. The 

primary reason fo r  this activity is the widespread 

occurrence of  these compounds in biologically 

important molecules. Many of these 2-deoxyoligo- 

saccharides are known to occur in nature in cardeno- 

lides as oligoglycosides,1#2 but the isolation of 

these oligosacchar'ides of 2-deoxy sugars has not been 

earlier reported. In our earlier comm~nication,~ we 
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316 TIWARI, KHARE, AND KHARE 

reported the isolation of four novel oligosaccharides 

from the dried twigs of Orthenthera viminea which were 

provisionally designated A, B, C, and F in the order 

of decreasing mobility on paper chromatography ( PC). 

compounds B and C, named as orthenthose and ornose, 

have already been characterized as a hitherto 

unreported class of oligosaccharides of 2,6-dideoxy 

hexoses viz., L-oleandrotetr~se~ and L-cymarotr i.~se,~ 

respectively. The oligosaccharide A, also belonging 

to this new class, has now been named vimose ( A ) ,  and 
its structure is reported in the present 

communication. 

RESULTS AND DISCUSSION 
Vimose ( r ) ,  (amorphous, [ a l D  +66O) has an 

e 1 em en t a 1 ana 1 y s i s co rre spond ing to that cal c ul at ed 

for C28H50013. It reduces Fehling's solution and 

gives positive tests for 2-deoxy sugars in both the 
xanthydro16 and Keller - Kiliani7 reactions. In order 

to identify the sugar units of - 1, it was hydrolyzed8 
with 5 mM H ~ S O ~  in 1,4-dioxane for 30 min at 5 0  OC. 

The hydrolyzate showed the presence of only one 

product 5, on both TLC and on PC, which was isolated 

as amorphous substance. A comparison of its rotation 

and mobility on PC with those of an authentic sample 

indicated it to be L-diginose9 (2,6-dideoxy-3-0-methyl 

- L-lyxohexose). For further characterization the sugar 

- 6 from the hydrolyzate was oxidized with bromine water 
to give an amorphous lactone 1, which had the same 

-. - 

- __ - 

- 
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STRUCTURE OF VIMOSE 317 

m o b i l i t y  o n  PC a s  a n  a u t h e n t i c  sample o f  L - d i g i n o n o -  

l , 4 - l a c t o n e .  To o b t a i n  a c r y s t a l l i n e  d e r i v a t i v e ,  the  

h y d r a z i d e  8 w a s  p r e p a r e d  f r o m  1. V i m o s e  (1) t h u s  

appeared t o  be composed o f  o n l y  L-d ig inose  u n i t s .  
- - 

The 'H N M R  s p e c t r u m  of v i m o s e  (1) i n  CDC13 a t  400  

M H z  n o t  o n l y  c o n f i r m e d  t h a t  it w a s  a t e t r a s a c c h a r i d e  

o f  L -d ig inose ,  b u t  a lso a s c e r t a i n e d  the c o n f i g u r a t i o n  

o f  the glycosidic l i n k a g e s .  For c o n v e n i e n c e  the four 

L-diginose u n i t s  o f  v imose  (1) have  been  d e s i g n a t e d  as 

S1, 5 2 ,  S3 a n d  S4.  T h e  s p e c t r u m  c o n s i s t e d  o f  t w o  

s i n g l e t s  of s i x  p r o t o n s  each a t  6 3 . 6 5  a n d  6 3 . 6 4  

a t t r i b u t e d  t o  t h e  f o u r  m e t h o x y l  g r o u p s .  T W O  

m u l t i p l e t s  o f  t w o  p r o t o n s  each a t  6 4 . 6 0  - 4.60 a n d  6 

4.20 - 4.32 w e r e  a s s i g n e d  t o  H-5 o f  t h e  f o u r  s u g a r  

u n i t s .  Besides those, there w e r e  a n o t h e r  t w o  sets of 

m e t h i n e  p r o t o n  m u l t i p l e t s  o f  f o u r  p r o t o n s  e a c h  i n  the 

r e g i o n  (5 3.80 - 4.15 a n d  63.20 - 3.56, p r e s u m a b l y  d u e  

t o  H-3 and H-4, r e s p e c t i v e l y .  A one-p ro ton  d o u b l e t  o f  

d o u b l e t s  (J 4 and  1 H z )  c e n t e r e d  a t  6 5.11, a n o t h e r  

one -p ro ton  d o u b l e t  o f  d o u b l e t s  (J 8 and 2 H z )  c e n t e r e d  

a t  6 5 . 0 2 ,  a n d  t w o  d o u b l e t s  (J 8 HZ) c e n t e r e d  a t  F, 

4.93 a n d  6 4 . 8 3  were a s s i g n e d  t o  t h e  f o u r  a n o m e r i c  

p r o t o n s  i n  t h e  S1, S 4 ,  S2 a n d  s 3  u n i t s ,  r e s p e c t i v e l y ,  

o f  t h e  m o l e c u l e .  The e i g h t  H-2 r n e t h y l e n e  p r o t o n s  of 

t h e s e  2 - d e o x y  s u g a r s  a p p e a r e d  a s  t w o  s e t s  o f  

m u l t i p l e t s  of  f o u r  p r o t o n s  e a c h  i n  t h e  r e g i o n  6 2.0 - 
2.24 a n d  6 1.65 - 1.89 €or  t h e  e q u a t o r i a l  a n d  a x i a l  

p r o t o n s ,  r e s p e c t i v e l y .  I n  t h e  h i g h e r  f i e l d ,  one 

- 

- 

- 

- 
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318 TIWARI, KHARE, AND KHARE 

SCHEME 1 
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STRUCTURE OF VIMOSE 319 

doublet of six protons, (2 6 Hz) centered at 6 1.38 
and two doublets of three protons each centered at 6 

1.31 and 61.33 (J - 6 Hz) were assigned to the four 
secondary methyl groups of vimose (1). These 

assignments were further confirmed by double resonance 

experiments as follows: Irradiation of the anomeric 

proton signals at 2044 Hz, 2008 Hz, 1972 Hz and 1932 

Hz resulted in the collapse of the methylene 

multiplets in the region 6 2.0 - 2.24 and 6 1.65 - 
1.80, confirming that these anomeric protons belonged 

to 2-deoxy sugar units. It was unusual that two of 

these anomeric protons appeared Only as doublets, 

although their irradiation also led to the collapse of 

the methylene multiplets in the higher field. The 

appearance of these two anomeric proton signals of 2- 

deoxy hexoses as doublets instead of expected doublet 

of doublets could be explained on the presumption that 

the molecule assumes such a conformation as to place 

the axial anomeric protons of the rings S2 and s3 at 

90O angles to the equatorial methylene protons, thus 

giving a value of zero for the coupling constant. 

- 

The three anomeric protons of vimose of higher 

coupling constant (J 8 Hz) were attributable to their 

axial conformation and related to glycosidic linkages 

present in the molecule. They, therefore, belonged to 

the units S2, S3 and 54, suggesting that these &- 

diginopyranose units were in the 'C4 conformation1° 

and linked through the 6-glycosidic linkage. The 

- 
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320 T I W A R I ,  KHARE, AND KHARE 

smal l  coupl ing cons t an t  of t he  anomeric proton a t  6 

5.11 was a t t r i bu ted  t o  i t s  equator ia l  conformation i n  

t h e  L-diginopyranose u n i t  Sl, sugges t ing  t h a t  t h e  

r e d u c i n g  hexopyranose  u n i t  a l s o  e x i s t s  i n  

conformation1° for  it t o  be a-L-diginopyranose. The 

above f a c t s  a r e  i n  good agreement w i t h  the  der ivat ion 

t h a t  vimose (1) i s  a t e t r o s e  of 2,6-dideoxy hexose 

u n i t s .  

c4 

- 

The M S  ( C I )  of vimose (1) f a i l e d  t o  d i s p l a y  i t s  

molecular  ion b u t  conta ined  mass peaks of  s m a l l e r  

fragments (Scheme 2)  comprising a t r i sacchar ide  u n i t  9 

- 

- 
a t  m/z 450 ( 3 % ) ,  a d i s a c c h a r i d e  u n i t  1 2  a t  m/z 306 

(l%), and a monosaccharide u n i t  10  a t  m / z  1 6 2  ( 3 % )  

- - - -  
- - -  

formed by the decomposition pathways i n  which repeated 

H-transfers i n  t h e  oligosaccharide a re  accompanied by 

the elimination of the terminal sugars less water.ll 

Such a fragmentation gives r i s e  t o  an ion of the same 

minimal mass a s  the molecular ion of the mono-, d i -  o r  

t r isaccharide u n i t s .  The t r i sacchar ide  fragment ion 

l? 1: 
HO m o @ o @ O H  

OMe OMe OMe OMe 

10 - 9 - 

? 

OMe OMc OMc OMe 
[OHCO 

11 - 

SCHEME 2 
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STRUCTURE OF VIMOSE 321 

peak  (2) a t  fl/z 450 f u r t h e r  showed the  loss o f  water ,  

m e t h a n o l  and  a c e t a l d e h y d e  common t o  3-0-methyl-2,6- 

dideoxy hexoses,4 g iv ing  fragment ion  peaks a t  m/z 432 

- 

(450  - H 2 0 ) ,  388 (432  - CH3CHO)r 362 (450  - 881, 344 

(362  - H 2 0 )  and 330 (362  - C H 3 0 H ) .  S i m i l a r l y ,  t he  

d i s a c c h a r i d e  u n i t  1 2  a l s o  showed f u r t h e r  l o s s e s  of 

t h e s e  m o l e c u l e s  g i v i n g  fragment  ion  peaks a t  fl/z 288 

(306  - H2O), 274 (306  - CH30H), 262 (306  - CH3CHO), 

and 230 (274  - CH3CHO). T h e  f r a g m e n t a t i o n  of t h e  

monosaccharide u n i t  10 arises from the characteristic 

f r a g m e n t a t i o n  p a t t e r n  o f  t h e  2,6-dideoxy hexoses 

r e p o r t e d  b y  P e t t i t  and Brown’’ g i v i n g  P r o m i n e n t  

f r a g m e n t  i o n  p e a k s  a t  fl/z 144 (162  - H z O ) ,  130  ( 1 6 2  - 

- 

- 

CH30H), 86  9130 - CH3CHO)n 113 (130  - OH) and 9 5  (113 

- H 2 0 ) ,  t o g e t h e r  w i t h  the characteristic i o n  a t  fl/z 86 

(162  - H2O-CH3CH=CH-OH) - 
Anothe r  common f r a g m e n t a t i o n  r o u t e  o f  o l i g o -  

s a c c h a r i d e s  i s  t h r o u g h  a r e a r r a n g e m e n t  i n v o l v i n g  

m i g r a t i o n  of t h e  me thoxy l  g r o u p  t o  C-1 ,  a f t e r  t he  

r ad ica l - ion  f i s s i o n  of the C 1  - C2 bond which r e s u l t s  
i n  t h e  c l e a v a g e  o f  t h e  o l i g o s a c c h a r i d e . 1 2  Al though  

t h e  e?pected fragment ion  11 could n o t  be observed by 

the above f ragmenta t ion ,  i t s  subsequent f ragments  by 

t h e  l o s s o f  C ~ ~ C H O g a v e p r o m i n e n t i o n p e a k s  atm/z 290 

- 

(334 - CH3CHO)t 246 (290 - CH-jCHO), 317 (334 - OH) and 
b 

273 (317  - CH3CHO).  These  a c c o u n t  f o r  m o s t  o f  t h e  

s i g n i f i c a n t  peaks i h  t h e  spectrum tha t  f u l l y  s u p p o r t  

t h e  s t r u c t u r e  o f  t h i s  t e t r a s a c c h a r i d e .  
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322 TIWARI, KHARE, AND KHAW 

Chemical suppor t  f o r  L’s being L-d ig ino te t rose  - 

came from i t s  very m i l d  a c i d  hydro lys i s13  a t  room 

tempera ture ,  which i n  3 days e x h i b i t e d  four  s p o t s  on 

pc for  p a r t i a l l y  and completely hydrolyzed products. 

The f a s t e s t  moving spo t  had t h e  same m o b i l i t y  a s  t h e  

completely hydrolyzed product, diginose ( g ) ,  which was 

taken a s  r e fe rence .  The s lowes t  spo t  ( R D i g  0.47) was 

i d e n t i c a l  i n  m o b i l i t y  t o  t h e  s t a r t i n g  m a t e r i a l  1, 
whereas the  t h i r d  and fourth spots ( R D i g  0.91 and R D i g  

0.60) w e r e  presumably for  diginobiose (2) and digino- 

t r i o s e  (ff), r e s p e c t i v e l y ,  formed b y  t h e  p a r t i a l  

hydrolysis of 1. The reaction was complete i n  6 days 

when the hydrolyzate showed only one spot ident ica l  i n  

m o b i l i t y  on PC t o  - 6 ,  t hus  confirming t h a t  vimose (1) 
i s  composed of L-diginose -. u n i t s  only. 

Treatment of 1 wi th  a c e t i c  anhydride i n  p y r i d i n e  

furn ished  t h e  - 0-ace ty l  d e r i v a t i v e  - 2 whose ’H N M R  

spectrum (80 MHz) was not resolved w e l l  enough t o  give 

complete s t r u c t u r a l  in format ion .  However, it gave 

prominent s i g n a l s  f o r  four  methoxyl groups as t w o  

s i n g l e t s  of  s i x  p ro tons  each a t  6 3.45 and 6 3.55, two 

acetyl  groups a s  two s ing le t s  of three protons each a t  

6 2.05 and 6 2.15, and four  secondary methyl groups a s  

two doub le t s  of s i x  p ro tons  each (J 6 Hz) a t 4  1.20 

and 61.30, r e s p e c t i v e l y .  One s e t  of  methine pro ton  

m u l t i p l e t s  of four  p ro tons  appeared i n  t h e  reg ion  6 

3.10 - 3.25. T h e  s i g n a l s  €or  e q u a t o r i a l  and a x i a l  

methylene protons were obscured by s igna ls  of ace ty l  

and secondary methyl groups, respectively.  

- 
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STRUCTURE OF VIMOSE 323 

Further confirmation tha t  2 i s  the diacetate of I 
came from very mild a l k a l i  hydro lys is  (0.5% KOH i n  

methanol )  of  - 2 a t  room t empera tu re .  1 n  3 h t h e  

hydrolyzate exhibited three spots on TLC. The f a s t e s t  

s p o t  (Rf 0.81) showed t h e  same m o b i l i t y  a s  t h e  

s tar t ing material 2, while the slowest spot ( R f  0.16) 

was i d e n t i c a l  i n  m o b i l i t y  wi th  t h e  c o m p l e t e l y  

d e a c e t y l a t e d  p roduc t  ( 1 1 ,  - and t h e  t h i r d  s p o t  of  

intermediate mobility ( R f  0.27) is  presumed t o  be the 

monoacetate 2. I n  7 h the hydrolyzate showed only one 

product which had the  same mobil i ty  a s  - 1. From t h e  

above r e su l t s  i t  is  obvious tha t  i n  the f i r s t  stage of 

hydro lys is  t he  r eac t ive  anomeric a c e t y l  group of - 2 

underwent deace ty la t ion  affording the  4-0-acetyl - 
d e r i v a t i v e  2, a s  i n  the  case of or thenthose4 and 

ornose. 5 

A n e g a t i v e  p e r i o d a t e  r e a c t i o n 1 4  of - 1, which 

precludes the  presence of a v i c i n a l  d i o l  grouping i n  

the molecule, and the formation of di-0-acetyl - deriva- 

t i v e  - 2 from - 1 a r e  i\n good agreement w i t h  the  t e t r o s e  

structure.  

I n  t h e  l i g h t  of t h e  fo rego ing  ev idence ,  t h e  

structure of vimose was established as  0- B-L-digino- 

pyranosyl-(1+4)-0-~-~-diginopyranosyl-(1+4)-~-B-L_- - -  
diginopyranosyl-(1+4)-a-L-diginopyranose (1). 

- =  

- 

EXPERIMENTAL 

Genera l  Procedures .  Mel t ing  p o i n t s  w e r e  

determined on a Boetius micromelting p o i n t  apparatus 
----- -------_ 
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324 TIWARI,  KHARE, AND KHARE 

and are uncorrected. Optical rotat ions were measured 

i n  a 1 - d m  t u b e  w i t h  a JASCO DIP-180 a u t o m a t i c  

polar imeter .  'H NMR spec t r a  were recorded a t  80 MHz 

with a Qarian  CFT-20 spectrometer  i n  a proton probe, 

and the 'H NMR spectrum of vimose was recorded with a 

Bruker 400-MHz spectrometer. solutions were ca. 1% i n  

CDC13 wi th  Me4Si a s  t he  i n t e r n a l  s tandard.  The mass 

spectra ( M S )  were recorded w i t h  a JEOL high-resolution 

J.M.S.-300 mass spectrometer.  The sugars  were made 

v i s i b l e  on TLC with 50% aqueous H2S04. on paper 

chromatography the  sugars  were de tec ted  with t h e  

v a n i l l i n  - perch lo r i c  acid reagent.15 The lac tones  

were de tec ted  on TLC and on PC with N H 2 0 H  - FeC13 

reagent. l6 The adsorbent for  TLC was s i l i c a  g e l  G 

( B D H ) .  For column chromatography, s i l i c a  g e l  f o r  

column ( B D H ) ,  60-120 mesh, developed by Ducan's 

method, l7 was used. Paper chromatography was 

performed on Whatman No. 1 f i l t e r  paper using 4 : l  

toluene - butanol saturated with water as  eluant. 

I s o l a t i o n  of  vimose (1). - Shade-dried twigs  of 

orthenthera viminea were extracted by method reported 

ear l ier . '*  M i l d  acid hydro lys is  o f  t he  i s o l a t e d  

glycosides afforded a sugar mixture (2.2 g) which was 

chromatographed on s i l i c a  ge l  ( 2 2 0  g )  u s i n g  19:l 

chloroform - methanol a s  e luan t ,  c o l l e c t i n g  250-mL 

f r a c t i o n s .  Evaporation of f r a c t i o n s  41-48 gave a 

r e s i d u e  ( 2 0  mg). For f u r t h e r  p u r i f i c a t i o n ,  t h e  

viscous ma te r i a l  (20 m g )  obtained from a column of 

---- - 
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STRUCTURE OF VIMOSE 325 

silica gel was rechromatographed on silica gel (20 9). 

Fractions 12-18, eluted with 19rl chloroform - 
methanol (collection of 1 5 - m ~  fractions), afforded 

pure amorphous vimose (14 mg), Cali5 +66.3O (c - 0.63, 
methanol). The product gave a blue coloration (for 2- 

deoxy sugars) with vanillin - perchloric acid spray,15 
gave positive tests in both xanthydrol' and Keller - 
~ i l l i a n i ~  reactions, and reduced Fehling's solution. 

It also gave a negative periodate test.14 '€I NMR data 

(400 MHz, CDC13): 6 5.11 (ad, 1H, J 4 and 1 He, H-1 

in Sl), 5.02 (dd lH, J 8 and 2 Hz, H-1 in S4),  4.93 

- - 

(d, lH, J 8 Hz, H-11, 4.83 (d, 1H, - J 8 He, H-l), 4.68 
- 4.68 (m, 2H, H-S), 4.20 - 4.32 (m, 2H, H-51, 3080 - 
4.15 (m, 4H, H-31, 3.65 ( 8 ,  6H, 2 X OCH3), 3.64 ( 8 ,  

6H, 2 x OCH3), 3.20 - 3.56 (m, 4H, H-41, 2.0 - 2.24 
(m, 4 ~ ,  eq. C H ~ )  1.65 - 1.80 (m, 48, ax. CH2), 1-38 

CH3), and 1.31 (d, 3H, 2 6H2, sec. CH3): m/z 594 (M+ 

not observed), 450 (3%), 432 (51, 388 ( 5 1 ,  362 (11, 

344 (11, 330 (31, 317 (11, 306 (11, 290 (1001, 288 

(d, 6H, J 6H2, 2 X sec. CH3)' 1.33 (a, 3H, J 6H2, SeC* 

(11, 274 (21, 273 (101, 262 (21, 246 (31, 230 (11, 204 

(301, 178 (61, 162 (31, 156 (151, 148 (141, 144 (41, 

133 (61, 130 (31, 113 (ll), 103 (211, 97 (21 ,  95 ( 3 1 ,  

86 (71, and 35 (82). 

Anal. Calcd for C28H50013: C, 56.56; H, 8.42. 

Found: C, 56.10: H, 8.83. 

Periodate oxidation of 1. To a solution of 1 (1 

mg) in methanol (0.2 m ~ )  was added a solution of 
- - 
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326 TIWARI, KHARE, AND KHARE 

sodium metape r ioda te  ( 6  mg) i n  water (0.1 mL), and the 

mix tu re  w a s  k e p t  f o r  2 h a t  room t empera ture ,  d i l u t e d  

w i t h  water ( 0 . 4  mL) and e v a p o r a t e d  unde r  d i m i n i s h e d  

pressure. The r e s i d u e  was shown t o  be unreac ted  1 by 

TLC (9:l  ch loroform - methanol).  

Mi ld  h y d r o l y s i s  o f  1 w i t h  a c id .  To  a s o l u t i o n  o f  

- 1 ( 6  mg) i n  1:l water - 1,4-dioxane (0.5 mL) w a s  added 

5 m M  n2s04  (0.5 m L ) ,  and  t he  s o l u t i o n  w a s  warmed f o r  

30 min a t  50 OC, cooled and made n e u t r a l  w i t h  f r e s h l y  

p r e p a r e d  b a r i u m  c a b o n a t e .  T h e  r e s u l t i n g  s u s p e n s i o n  

w a s  f i l t e r e d ,  the  f i l t r a t e  w a s  evapora ted  t o  d r y n e s s  

u n d e r  d i m i n i s h e d  p r e s s u r e ,  a n d  t h e  r e s i d u e  w a s  

e x t r a c t e d  w i t h  h o t  ace tone ;  evapora t ion  of t h e  e x t r a c t  

y i e l d e d  a s y r u p  ( 6  mg) t h a t  e x h i b i t e d  o n e  s p o t  o n  TLC 

(92:8 c h l o r o f o r m  - m e t h a n o l )  and  on  PC,  h a v i n g  t h e  

s a m e  m o b i l i t y  o n  both TLC and on  P C  a s  a n  a u t h e n t i c  

sample o f  & - d i g i n o s e .  - T h e  p r o d u c t  w a s  p u r i f i e d  b y  

m o l e c u l a r  d i s t i l l a t i o n  ( h i g h  vacuum) ,  y i e l d i n g  a 

c o l o r l e s s  s y r u p  6 ( 5  m g ) ,  -60.3O ( c  0 .72 ,  

m e t h a n o l )  t h a t  r e d u c e d  F e h l i n g ' s  s o l u t i o n ,  g a v e  

p o s i t i v e  t e s t s  f o r  a 2 - d e o x y  s u g a r  i n  b o t h  t h e  

xanthydro16 and Keller - K i l h n i 7  r e a c t i o n s ,  and d i d  

n o t  unde rgo  pe r ioda te  o x i d a t i o n . l *  s u g a r  2 o b t a i n e d  

f rom the h y d r o l y z a t e  o f  1 w a s  t h u s  i d e n t i f i e d  a s  &- 

d i g i n o s e  [g: lit.' -65.2O ( w a t e r ) ] .  

-- -- - 

- I 

- - 

- .- 

V e r y  m i l d  hydro lys is  o f  1 w i t h  a c i d .  T o  a 

s o l u t i o n  of  L ( 2  mg) i n  m e t h a n o l  (0 .5  mL) w a s  added  

0.01 M HC1 (0.5 mL) i n  99.5% aqueous methanol,  and the 

-- --- - ---- -- -- - ___ .--- 
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STRUCTURE OF VIMOSE 327 

so lu t ion  was kept  a t  room temperature. After  3 days 

it showed four spots  on pc, two of t h e m  showing 

m o b i l i t i e s  i d e n t i c a l  t o  - 6 ( R D i g  1.0) and 1 (RDig 

0.47). The t h i r d  spot  ( R D i g  0.91) and four th  spot  

( ~ ~ i ~  0.60) w e r e  presumably the  p a r t i a l l y  hydrolyzed 

product - 5 and 4. respec t ive ly .  A f t e r  6 days the  

hydrolyzate showed only one spot  which had the  same 

mobility a s  2. Evaporation of the solution afforded a 

co lor less  s y r u p  ( 2  m g ) ,  -62.1° ( c  - 0.70, 

methanol) which i s  comparable w i t h  h-diginose - [s: 
lit.9 -65.20O (water)]. 

= 

- - 
Bromine-water oxidat ion of 6. A so lu t ion  of - 6 ( 4  

mg) i n  water (0.5 mL) was mixed with bromine (13 pL) 

and shaken i n  a stoppered f l a s k  i n  t he  dark f o r  24 h 

a t  room temperature.  The excess of bromine was then 

removed under diminished pressure. the acidic mixture 

was neu t r a l i zed  with f r e sh ly  p r e c i p i t a t e d  s i l v e r  

carbonate t o  remove Br' ions ,  and the  suspension was 

f i l t e red .  T h e  f i l t r a t e  was evaporated t o  dryness  

under reduced pressure, yielding a syrupy lactone 1 ( 3  

m g ) .  C a l i 5  + 2 7 * 2 O  (2 0.70, methanol ,  h i t h e r t o  

unreported) showing one spot  with NHZOH - FeC13 

reagent having the  same mobil i ty  a s  &-diginono-1,4- - 
lactone on TLC (19:l chloroform - methanol) and on PC. 

A solution of lactone - 7 ( 2  mg) 

i n  absolu te  e thanol  (0.05 mL) was mixed with f r eeh ly  

d i s t i l l e d  phenylhydraeine (0.04 m L ) ,  and the mixture 

was heated f o r  30 m i n  a t  100 OC. The viscous mass was 

- -- 

- - 

Phenylhydrazide - 8 .  
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328 TIWARI, KHARE, AND KHARE 

c o o l e d  and r e p e a t e d l y  t r i t u r a t e d  w i t h  a b s o l u t e  ether 

( t o  remove the e x c e s s  o f  pheny l  h y d r a z i n e )  y i e l d i n g  a 

b r o w n  powder. T h e  r e s i d u e  ( 2  m g )  c r y s t a l l i z e d  f r o m  

methanol-ether  as c o l o r l e s s  n e e d l e s  (1 m g ) :  m p  1 3 5  

O C ;  + 3 . 2 O  ( c  - 0 . 5 4 ,  m e t h a n o l ,  h i t h e r t o  

u n r e p o r t e d )  . - - 

D i - 0 - a c e t y l  v i m o s e  2. A s o l u t i o n  of - 1 ( 2  m g )  i n  

p y r i d i n e  (0 .1  mL) a n d  a c e t i c  a n h y d r i d e  (m.1 mL) w a s  

k e p t  f o r  4 8  h a t  room t e m p e r a t u r e .  T h e  p y r i d i n e  a n d  

the e x c e s s  o f  acet ic  a n h y d r i d e  w e r e  t h e n  removed under  

r educed  p r e s s u r e ,  and t h e  v i s c o u s  r e s i d u e  w a s  t a k e n  u p  

i n  c h l o r o f o r m  a n d  w a s h e d  i n  s e q u e n c e  w i t h  2M H C 1 ,  2M 

Na2C03 s o l u t i o n  a n d  water .  I t  w a s  t h e n  d r i e d  o v e r  

Na2S04, f i l t e r ed  and e v a p o r a t e d .  Di-2-acetyl v imose  

(2) w a s  o b t a i n e d  a s  a n  a m o r p h o u s  r e s i d u e  ( 2  m g ) :  

+ 63.3O ( C  - 0.50,  m e t h a n o l ) ;  'H NMR d a t a  (80 

M H z ) :  (55.80 (dd ,  n o t  a s s i g n e d ) ,  4.75 - 5.0 ( m ,  4H, H- 

- 

5 1 ,  3.90 - 4.50 ( m ,  4H, H-3). 3.55 ( S ,  6H, 2 X OCH3)n 

3.45 ( s ,  6H, 2 x O C H 3 ) ,  3.10 - 3.25  (m, 4H, H-41, 2.15 

( 5 ,  3H, O A c ) ,  2.05 (5, 3H, O A c ) ,  1.30 ( d ,  6H, 2 6 Hz, 
2 x sec.  CH3) a n d  1 . 2 0  ( d ,  6H, 2 6 Hz, 2 x sec. CH3). 

V e r y  m i l d  h y d r o l y s i s  of 2 w i t h  a l k a l i .  To a 

s o l u t i o n  o f  2 (1 mg) i n  m e t h a n o l  (0 .2  mL) was a d d e d  

0.5% KOR (0.2 mL) i n  99.5% a q u e o u s  m e t h a n o l ,  a n d  t h e  

s o l u t i o n  w a s  k e p t  a t  room t e m p e r a t u r e .  A f t e r  3 h it 

s h o w e d  t h r e e  s p o t s  o n  TLC (99:l c h l o r o f o r m  - 
m e t h a n o l ) .  T h e  f a s t e s t  spo t  ( R f  0.81) w a s  i d e n t i c a l  
t o  - 2, and the spots o f  lower m o b i l i t i e s  w e r e  i d e n t i c a l  

- - -- 
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STRUCTURE OF VIMOSE 329 

t o  - 3 ( R f  0 . 2 7 )  a n d  1 ( R f  0.16).  A f t e r  7 h t h e  

hydro lyza te  s h o w e d  o n l y  o n e  spot which had the s a m e  

mobil i ty  as - 1. 
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