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The acid degradat ion  of the antibiotic v a r i a m y c i n  [1] f o r m s  chromomycinone  and three  sugars:  oliose, 
ol ivose,  and v a r i o s e  (I). The p re sen t  pape r  g ives  informat ion on the de te rmina t ion  of the s t ruc tu re  of v a r i -  
ose.  This  sugar  g ives  posi t ive  r eac t i ons  with t r iphenyl te t razo l ium chlor ide  and with anil ine hydrogen phthal-  
ate  and, consequently,  is an aldose.  

As the NMR spec t rum of methyl  va r ios ide  (H) shows, the molecule  of this substance  contains the fol-  

O \  
lowing groups: o/CH=---CH~ (two-proton mult ip le t  at 8 2.15 ppm and one-pro ton  quar te t  at 8 5.16 ppm), 

/o 
3 0 C H  ( three-pro ton  mult iplet  at 8 4 ppm), CHsCH ~ C  ( three-proton  doublet  at 8 1.3 ppm), 20CIiIs ( three-  

proton s inglets  at 5 3.44 and 3.5 ppm) and 1 OH (singlet at 8 2.01 ppm). Thus,  the molecule  of the methyl  
g lycos ide  (II) contains 16 protons  and four  oxygen a toms  (20CH s, 1 OH, and one a tom in the ring), mol.  wt. 
176 (mass  s p e c t r o m e t r y ) .  With the given ra t io  of H and O, only one empi r i ca l  fo rmula  can co r r e spond  to 
this  s u b s t a n c e -  CsHt~O 4. The methyl  glycoside (H) may  have py ranose  (Ha) or  fu ranose  (IIb) s t r u c t u r e s  
(see s cheme  on following page) .  

According to the doub le - r e sonance  spec t rum {Fig. 1) of the benzoyl  de r iva t ive  of the methyl  glycoside 
(HI), the six pro tons  in the molecule  of (HI) a r e  bound to the ca rbon  a toms of the ring, which shows the p y r -  
anose  s t ruc tu re  of me thy lva r ios ide .  

The posi t ion of the hydroxy group at C 3 follows f r o m  the fact  that va r i o se  is  not oxidized by per iodic  
acid, which means  that it does not contain a vicinal  diol grouping at C 4 and C s. It follows f r o m  this  that the 
only poss ib le  posi t ion remain ing  for  the OCH 3 groups  is  at C 4. 

Thus,  va r i o se  is a 4 -O-methy l -2 ,6 -d ideoxyhexose .  A s im i l a r  sugar,  cal led o l ivomose  (chromose A) 
has  been isolated by the acid hydro lys i s  of ch romomyc in  and ol ivomycin  [2]. A d i rec t  compar i son  of v a r i -  
ose  and o l ivomose  obtained by a published method [2] showed that they dif fered in chromatographic  mobil i ty  
and in specif ic  rotation.  Consequently,  va r io se  is  an ep imer  of o l ivomose .  

The configurat ion of the a s y m m e t r i c  cen t e r s  in va r i o se  was de te rmined  f r o m  the NMR spec t ra  of 
methyl  va r io s ide  (II) and i ts  benzoate  (III) (see Fig. 1). (See scheme on following page.) 

In the NMR spec t rum of (H), the H i signal is located at 5.16 ppm and is a quar te t  in which the distarice 
between the f i r s t  and second l ines  is 2 Hz and that between the f i r s t  and third is 4.5 Hz. The s m a l l e r  of 
these  two f igures  is c lose  to the coupling constant of the C 1 proton with the C 2 protons  in methyl  o l ivomo-  
side [2]. This  means  that in the NMR spec t rum of the glycoside (II) the overlapping of the s ignals  of the 
methylene  group (2.1-2.4 ppm) does  not affect  the posi t ion of the l ines  of the quar te t  of the signal of the C l 
proton,  and the d i s tances  between the components  of the quar te t  co r respond  to the coupling constants .  The 
value of J of 4.5 Hz is in te rmedia te  between the values  of Jt ,za and J1,2e in methyl  o l ivomoside  and appa r -  
ently shows the exis tence  of the glycoside (II) in the f o r m  of two c o n f o r m e r s  (with the axial  and the equa-  
to r ia l  or ienta t ion of the anomer i c  proton).  The ass ignment  of the s ignals  of the other  protons  was made 
f r o m  the r e s u l t s  of the double r e sonance  of the benzoate  (nI) (see Fig. 1). Attention is  a t t rac ted  by t h e l a r g e  
downfield shift of the H s signal {by~ 1.5 ppm) on pass ing  f r o m  the glycoside (II) to the benzoate  (HI). 
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It can be seen f rom a considerat ion of molecular  models  that the substituent at C 3 and the proton at 
C 5 can be close in space only when they have the diaxial orientation. Consequently, the methyl and benzoyl 
groups a re  located on different sides of the plane of the pyranose  ring. The value of the coupling constant 
between H 3 and H 4 is comparat ively small  (3.5 Hz) and shows that in neither of these conformations do these 
protons occupy mutually diaxial positions. Consequently, the substituents at C 3 and C 4 a re  in the cis con- 
figuration to one another.  Since the substituents at C 3 and C a occupy the t rans  position, the substituent at 
C 4 is in the t rans  position to the methyl  group at C a. This is confirmed by the value of the J constant, which 
is 4.5 Hz. According to the l i te ra ture  [2], of the possible conformations that one is fixed inwhich themethyl  
group at C a is equatorial .  The existence of the glycoside (II) in the fo rm of two c o n f o r m e r s -  (He) and (lid) - 
is apparently connected with the destabilizing effect of the 1,3-diaxial  interaction of the substituents at C I 
and C 3 in that0ne ofthe conformations inwhichthe substituent at C a is inthe equatorial  position. In both pos-  
sible conformations,  the C1-OMe and Ca-Me groups occupy the t rans  position and, consequently, methyl va- 
r ios ide  with [a]2~3+121° is the a -g lycos ide .  Since the methyl  a -g lycos ide  of var iose  has a positive ro ta -  

t i on ,  it belongs to the D ser ies .  These conclusions are  also confirmed by the position of the H l signal in 
the NMR spect rum of the glycoside (II) (at 6 5.16 ppm), while for the /3 anomer  in the D se r i e s  it should 
be in a weaker  field [3]. 

The facts  given enable var iose  to be assigned the s t ruc ture  of 4-O-methyl-2 ,6-dideoxy-D-r iboalc lo-  
hexose (see scheme above). 

The l i te ra ture  available to us does not repor t  the isolation of such a sugar f rom natural sources  or  
its synthesis.  Thus, va r iose  is a new monosacchar ide.  

EXPERIMENTAL 

Chromatography was performed on silica gel of the "aqueous silicic acid" type, on alumina (activity 
grade Ill) and on "Leningrad S [medium]" paper. The ehromogenic agents used were a 50~ solutionofH2SO 4 
in methanol and i% SbCl 3 in chloroform. The IR spectra were recorded on a UR-10 speetrophotometer 
(Zeiss) using mulls of the substances in paraffin oil, the NMR spectra on a Varian HA-100 spectrometer in 

CDCI 3. 

Methyl a-Varioside (ID. A mixture of 1 g of variamyein and i00 ml of 0.05 N methanolic HCI was 
boiled for 2.5 h, and, after cooling, the mixture was neutralized with Ag2CO 3 and filtered, and the filtrate 
was evaporated in vacuum to dryness. The residue was dissolved in 30 ml of water and extracted with ethyl 
acetate (3x I0 ml). The aqueous solution was evaporated in vacuum to dryness and chromatographed in a 
thin layer of silica gel in benzene-acetone (4 : i). A substance with R/ 0.5 was eluted by acetone, and the 
eluate was evaporated to dryness and the residue was chromatographed in a thin layer of AI203 in methylene 
chloride. The product was eluted from the zone with R/ 0.2 with acetone, and the eluate was evaporated. 
This gave a colorless syrupwith [o~]2~9+121± 2 ° (c 0.5; chloroform). 

Variose (1). A solution of 20 mg of the glycoside (If) in 5 In/of 0.2 N H2SO 4 was heated at 70°C for 
3 h and, after cooling, it was neutralized with BaCO 3. The precipitate was separated off and the filtrate 
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Fig. 1. Doub le - resonance  spec t rum of methyl  3 -O-  
benzoylvar ios ide .  

was evapora ted  to d ryness .  A co lo r l e s s  syrup with [o~]2~ + 53 ° was formed,  this ro ta t ion  not changing in the 
cour se  of an hour and longer  (c 0.5; water) .  The product  obtained was chromatograph ica l ly  identical  with 
the v a r i o s e  isolated by the hydro lys i s  of v a r i a m y e i n  [1]. On descending paper  chromatography  in the buta-  
n o l - e t h a n o l - w a t e r  (4 : 1 : 5) s y s t e m  it had Rf  0.74. The Rf  value of ol ivomose,  isolated f r o m  ol ivomycin  
by a published method [2], was 0.66 under  the s ame  conditions. 

Methyl 3 -O-Benzoy lva r ios ide  (IH). A solution of 100 mg of methyl  va r io s ide  in 2 m l  of pyrtdine was  
t r ea ted  with 0.25 ml  of benzoyl  chlor ide.  After  72 h, the reac t ion  mix tu re  was poured into cold wa te r  and 
ex t rac ted  with ch loroform,  and the ch lo ro fo rm ex t rac t  was  washed with 5% solutions of NaHCO 3 and of H2SO 4, 
and a l so  with water ,  and it was  then evapora ted  and the res idue  was  chromatographed  in a thin l aye r  of 
A1203 in b e n z e n e - a c e t o n e  (20: 1). The zone with Rf  0.6-0.65 yielded the benzoate  of the glycoside (II) in 
the fo rm of a c o l o r l e s s  sy rupwi th  [ot]2~+60± 2 ° (c 0.2; chloroform) ,  IR spec t rum:  1722 em -1 (C=O in es -  
t e r s ) .  

S U M M A R Y  

V a r i o s e -  a new suga r  isola ted f r o m  the antiobiotic v a r i a m y c i n -  is  4 - O - m e t h y l - 2 , 6 - d i d e o x y - D - r i b o -  
hexose.  
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