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We have p rev ious ly  p roposed  the t e t r a h y d r o b o r a t e - 2 - T B A  procedure  [1] for  the determinat ion of 2 - o ~ -  
3-deoxy-D-mannoocton ic  acid (ODO) and of 3 ,6-dideoxyhexoses  (3,6-DDHs) in a mixture.  In the p r e sen t  pape r  
we r epo r t  the poss ibi l i ty  of the use of this p rocedure  for the analysis  of hydro lyza tes  of bac te r i a l  l ipopolysac-  
char ides  (LPS), in pa r t i cu l a r  the LPS f rom the bac te r ium Yers in ia  pseudotubercu los i s .  

The hydro lys i s  of the LPS in 0.25 N sulfur ic  acid at 100°C for  15 min proved  to be sufficient for  the c o m -  
plete c leavage of the ODO and the 3,6-DDHs f rom the main chain of the LPS. More prolonged hydro lys i s  led to 
the decomposi t ion of the ODO, while the 3,6-DDHs re ta ined their  reac t iv i ty  with r e spec t  to 2- th iobarb i tur ic  
acid (2-TBA). 

The neutral  monosacehar ides  (glucose, fucose,  xylose,  a rab inose ,  f ruc tose ,  and glucoheptose),  amino 
sugars  (glucosamine and N-ace ty lg lucosamine) ,  fatty acids ( /~-hydroxymyrist ic ,  levulinic, s t ea r i c ,  and pa lmi t ic  
acids) ,  and p ro te ins  ( t rypsin,  egg albumin) usually p re sen t  in hydrolyza tes  of LPS in concentra t ions  of 0.25 mg/ 
ml do not give a color  reac t ion  with 2-TBA and do not inhibit the development of the co lors  due to ODO and 3,6- 
DDHs under the conditions of the proposed  p rocedure .  

2 -Deoxyr ibose ,  which has  not been detected in the major i ty  of LPS invest igated,  may be p r e sen t  in DNAs 
accompanying the LPSs as impur i t i e s  and be l ibera ted  by acid hydro lys i s .  Since the behavior  of 2 -deoxyr ibose  
in the t e t r a h y d r o b o r a t e - 2 - T B A  p r o c e d u r e  is s im i l a r  to that of ODO, its p r e s e n c e  i n c r e a s e s  the r e su l t s  for 
ODO and is not ref lec ted  in the f igures  for the 3,6-DDHs (in colorat ion,  l # g  of 2 -deoxyr ibose  is equivalent to 
4°3 ~g of ODO)° 

The p r e s e n c e  of DNA in the LPS p repa ra t ions  i n c r e a s e s  the r e su l t s  of the determinat ion both for ODO and 
for  the 3,6-DDHs.  The format ion  of a colored product  with 2-TBA is due not only to the p r e s e n c e  of 2-deoxy-  
r ibose  in the DNA but a lso ,  apparent ly ,  to an i n t e r a c t i o n . f  the reagent  with the conjugated double bonds of the 
pyr imidine  bases .  In favor  of this hypothesis  is  the fact  that the p r e l i m i n a r y  reduction of a DNA hydrolyzate  
with sodium te t rahydrobora te ,  in con t ras t  to that of  2 -deoxyr ibose ,  does not lead to the c o m p l e t e l o s s  of the 
react iv i ty  of the DNA to 2-TBA. Under the conditions of the t e t r a h y d r o b o r a t e - 2 - T B A  procedure ,  1 #g of DNA 
is equivalent  in colorat ion to 0.0332 #gofODOand0.0268 ~gof  3,6-DDHs. This influence can be taken into ac -  
count by introducing a suitable co r rec t ion  for the DNA content. To calculate  the concentra t ions  of ODO and 
3,6-DDHs in bac te r i a l  LPSs found by the t e t r a h y d r o b o r a t e - 2 - T B A  procedure ,  we p ropose  the following f o r m u -  
las:  

COD O = CODOI - 0.0332 .CDN A, and 

C3,6-DDHs = C3,~-DDHs 1 - 0.0268 • CDNA, 

where  COD O i s  the t rue concentrat ion of ODO in an aliquot of the solution under investigation; C3,6_DDHs i s  the 
t rue  concentra t ion of 3,6-DDHs in an aliquot of the solution under  invest igation;  CODO. is the concentrat ion of 
ODO calcula ted according to our  previous  pape r  [1]; C3,6_DDHs I is the concentra t ion o~ 3,6-DDHs calculated 
according to our  p rev ious  pape r  [1]; CDN A is  the concentrat ion of DNA in an aliquot of  the solution under  in-  
vest igat ion de te rmined  by Spi r in ' s  method [3]. 
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The p roposed  t e t r a h y d r o b o r a t e - 2 - T B A  procedure  is applicable to the analys is  of var ious  bac te r ia l  LPSs.  
The s tandard  deviation of the r e su l t s  of the de terminat ions  for O130 and for 3,6-DDHs amounts to 4%. The r e -  
sui ts  of  an ana lys i s  of  a hydrolyzate  of the LPSs obtained by the t e t r a h y d r o b o r a t e - 2 - T B A  procedure  and by the 
p r e p a r a t i v e  separa t ion  of the ODO and 3,6-DDHs on a column of Dowex 1 (CO32- form) [2] agree  within the 
l imits  of the s tandard deviation shown. 
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The method for  obtaining methyl  f l -L- rhamnopyranos ide  descr ibed  in the l i t e ra tu re  [1], which is based  on 
the K o e n i g s - K n o r r  reac t ion ,  is a mul t i s tage  p roce s s  and is cha rac te r i zed  by a low yield of the end-product  
(of the o rde r  of 1%). We have proposed a method which cons is t s  in obtaining methyl  f l -L- rhamnopyranos ide  as 
a by-produc t  in the synthes is  of methyl  a - L - r h a m n o p y r o s i d e  by the F i scher  method [2]. 

Analysis  by GLC and by c h r o m a t o - m a s s  spec t rome t ry  showed that a f t e r  a solution of 98 g of o~- L - r h a m -  
nose in 1 l i te r  of methanol containing 1% of HCI had been left  for  40 h, the react ion product  contained 89% of 
methyl  a - L - r h a m n o p y r a n o s i d e  and 11% of methyl  f l -L - rhamnopyranos ide .  After  the methyl  o~-L--rhamnopyra- 
noside (68.5 g) had been c rys ta l l i zed  out by the usual method,  the remain ing  mother  syrup (21.6 g) contained 
38% of methyl  f i -L- rhamnopyranos ide .  This p roduc twas  acetyla ted in pyridine wi thaee t ie  anhydride,  andthe 
resul t ing aceta te  (36.0 g) was c rys ta l l i zed  f rom ethanol. After  two c rys ta l l i za t ions ,  the aceta te  of me thy l /3 -L-  
rhamnopyranos ide  (6.1 g) was chromatographica l ly  pure  and contained no methyl  o t -L- rhamnopyranos ide .  It 
mel ted at 154-155°C [o~]2i~ + 44.3 ° (c 2.5; chloroform) .  L i t e ra tu re  informat ion [1]: mp 151-152°C, [o~]li~ +45.73 °, 
C~H804 (OCH 3) (COCH3) 3. 

The aceta te  of methyl  f l -L- rhanmopyranos ide  (6.0 g) was deacetyla ted  with sodium methoxide in methanol.  
After  r ee rys ta l l i za t ion  f rom ethanol,  the yield was 2.8 g (3.1% on the initial  rhamnose) ,  mp 140-141°C, [ a ] ~  
+91.9 °. L i t e r a tu re  information [1]: mp 138-140°C, [a]2~ +95.39 °, C~HllO 4 (OCH3). 

For  analyt ical  GLC we used a Tsvet-106 ins t rumen t  fitted with a f lame- ioniza t ion  de tec tor  and two col-  
umns (100 x 0.4 cm).  As the s ta t ionary  phase  we used 10% of BDS on Chromosorb  W (60-80 mesh) .  The 
t empera tu re  of the the rmos ta t  was  190°C, the ra te  of flow of argon 60 m l / m i n ,  and the retention t ime for the 
aceta te  of  methyl  a - r h a m n o s i d e  6.4 min and for  the aceta te  of the f l - rhamnoside 9.4 min.  

The melt ing points were  measu red  on a Boetius ins t rument  and the specif ic  rota t ions  on a P e r k i n - E l m e r  
141 ins t rument .  
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