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In the r ecen t ly  de sc r ibed  syn thes i s  [1] of the repea t ing  unit of the ant igenic po lysacchar ide  of Sal- 
mone l l a  ana tum b a c t e r i a  one of the p r o b l e m s  that  had to be  solved was building the 1 --* 3 g lycoside  l inkage 
with the ga l ac topy ranose  moie ty .  At the p r e s e n t  t i m e  this p rob lem has apparen t ly  been solved by the g ly-  
cosyla t ion of 1 ,2 :5 ,6 -d i -O- i sop ropy l idene -D-ga l ac to fu ranose  [2]. However ,  when the p r e s e n t  study was 
s t a r t e d  the p r o b l e m  to be solved was the g lycosyla t ion  of ga lac topyranose  de r iva t ives  with e i ther  one or  
two unsubst i tu ted  OH groups .  The known ga lac topyranose  der iva t ives  [3] with a f ree  hydroxyl  at C 3 a r e  
e i ther  difficulty a c c e s s i b l e  or  e l se  they give unsa t i s f ac to ry  r e su l t s  when they a r e  g lycosyla ted .  The ga lac -  
t opy ranose  de r iva t ives  with OH groups  at C 3 and C 4 a r e  m o r e  access ib l e ,  and the i r  g lycosyla t ion  in h a r -  
mony with [4, 5] p roceeds  in the 3 posi t ion.  

In the p r e s en t  p a p e r  we r e p o r t  the synthes is  of 3 - O - a - L - r h a m n o p y r a n o s y l - D - g a l a c t o p y r a n o s e  (VII) 
and i ts  full a ce t a t e  (VIII), with a f l -conf igura t ion  at Ct of the ga lac tose  moie ty .  D i saccha r ide  (VII) is a 
f r agmen t  of the repea t ing  units of the ant igenic po lysaccha r ides  of the Salmonel la  spec ies  of b a c t e r i a , ,  
which belong to the se ro log ica l  g roups  A, B, D, and E [6]. 

The  s t a r t ing  compound was m e t h y l - l - t h i o - l - d e s o x y - / 3 - D - g a l a c t o p y r a n o s i d e  (I), which was obtained 
in high yield by a modif ica t ion of the method given in [7]. The acetonat ion of (I) with 2 ,2 ' -d imethoxypropane  
in acetone ,  in the p r e s e n c e  of p- to luenesul fonic  acid,  g ives  the monoisopropyl idene  de r iva t ives  (Ha) and 
(IHa) in r e s p e c t i v e  yie lds  of 65% and 10%, the s t r u c t u r e  of which ensued f rom the NMR spec t r a l  data for  
t he i r  ace ta t e s ,  (rib) and (El]b) [8]. Ace ta te  (IIb) has  a s t ruc tu re  of the c i s -hydr indan  type, in which the 
g e m - m e t h y l  groups  of the dioxolane r ing a r e  s t e r i c a l l y  nonequivalent and give s ignals  with sharp ly  d i f fe r -  
ent chemica l  shif ts  (5 1.23 and 1.45 ppm).  Ace ta te  (IIIb) has  a s t r u c t u r e  of the c i s -deca l in  type,  in which 
the g e m - m e t h y l  groups  of the m-d ioxane  r ing a r e  s t e r i c a l l y  m o r e  equivalent  (5 1.31 and 1.35 ppm).  Ace-  
tonide (IIb) on hydro lys i s  by t r e a t m e n t  with CF3COOH in a mix tu re  of CHCI 3 and acetone gives  the c r y s t a l -  
l ine ace ta t e  (IV) with two f ree  OH groups  at C 3 and C 4. Aceta te  (IV) sa t i s f i ed  the following two r e q u i r e -  
men t s :  f i r s t ,  the g lycosyla t ion  of (IV) with rhamnopyranosy l  b romide  should lead to the fo rmat ion  of the 
1 --* 3 g lycos ide  l inkage in h a r m o n y  with the data given in [4, 5], and second,  the thioglycoside group is a 
convenient  function for  inse r t ing  an ace toxy group with a f l -configurat ion.  The p r epa ra t i on  of ace ta te  
(VIII) r e p r e s e n t e d  i n t e r e s t  for  studying the phosphoryla t ion  of o l igosacchar ides  with labi le  l inkages .  

Thioglycos ide  (IV) was g lycosy la ted  with t r i - O - a c e t y l - ~ - L - r h a m n o p y r a n o s y l  b romide  in a dioxane 
- - b e n z e n e  mix tu r e  in the p r e s e n c e  of AgC104 and Ag2CO 3 as desc r ibed  in [9], and led to a mix tu re  of p r o -  
ducts ,  which w e r e  ace ty la ted  without s epa ra t ion .  When the mix tu re  of ace ta tes  was ch romatographed  on 
a SiO2 column the main  r eac t ion  product  (Va) was i so la ted  in 16% yield .  Sin.ce the g lycosyla t ion  p roceeded  
in a complex  manne r  (in pa r t i cu l a r ,  me thy l th io rhamnopyranos ide  ace ta t e  was detected) ,  to p rove  the 
s t r u c t u r e  of d i s accha r ide  (Va) it was n e c e s s a r y  to de t e rmine  not only the posi t ion of the g lycoside  l inkage,* 
but a l so  to conf i rm the p r e s e n c e  of the th ioglycoside  function. For  this (Va) was t r ea t ed  with Raney Ni in 
alcohol  to give rhamnosy l -anhydrodu lc i to l  hexaace ta te  (VI), the s t r u c t u r e  of which followed f r o m  the m a s s  

*It  is known that  the ~ - r h a m n o s i d e  l inkage is a lways fo rmed  when g lycosyla t ion  is with t r i - O - a c e t y l -  
r h a m n o p y r a n o s y l  b romide ,  and consequent ly  the configurat ion of the g lycos ide  l inkage was not spec ia l ly  

p roved  in our  case .  
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spec t ra l  data.  The fragmentat ion of (VII proceeded in harmony with the data for the aceta tes  of g lyeosyl -  
anhydrohexitols  [10], and led to a se r i e s  of ions with m / e  361, 319, and 278. The deaeetylat ion of der iva-  
tive (Va) with CHaONa in methanol,  and subsequent t rea tment  with HgCl 2, gave d isacehar ide  (VII), which, 
based on the paper  chromatography data, using acid aniline phthalate for detection, was homogeneous,  
and gave galae tose  and rhamnose  in a 1 : 1 rat io on aeid hydro lys i s .  The p re sence  of the glycoside  1 ~ " 3  
linkage in (VII), and consequently also in (Va), was proved in the following manner .  The reduct ion of (VII) 
by t rea tment  with NaBD 4 led to rhamnosyl -du le i to l - l -2H,  which after  methylat ion in the p resence  of 
methylsulfinyl anion [11] gave, when based on the GLC data, two products  in a 10 : 1 rat io,  The mass  
spec t rum of the main product  (XI) fully agreed with the data given in [12] for  the methyl ethers of glyeosyl  
1 ~ a polyols (the fragmentat ion is shown in Scheme 1). 
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The g r e a t e r  in tens i ty  of the peaks  of the ions with m / e  133, 89, and 45 when c o m p a r e d  with the 
peaks  of the ions with m / e  134, 90, and 46, and a l so  the p r e s e n c e  of the ion with m / e  352, indicated the 
p r e s e n c e  of the 1 --- 3 l inkage.  However ,  this  method of choosing betweent}~e 1--= 3---and~--*if  l inkages- is  
not the  bes t ,  s ince  the d i f fe rence  in the m a s s  s p e c t r a  of the cor responding  h e x o s y l - h e x i t o l s - l - 2 H  is caused 
by one ion, which d i f fe rs  by one m a s s  unit (the ions with m / e  133 and 134) [12]. Consequently,  de r iva t ive  
(XI) was subjec ted  to combined f o r m o l y s i s  and hydro lys i s ,  followed by reduct ion with KBH 4 and acetylat ion,  
and gave  a m ix t u r e  of 2 , 3 , 4 - t r i - O - m e t h y l - l , 5 - d i - O - a c e t y l - r h a m n i t o l  (XII) and 1 , 2 , 4 , 5 , 6 -pen t a -O-me th y l -3 -  
O-ace ty ldu lc i to l - l -2H (XIII), the ch romato- -mass  s p e c t r o m e t r y  data for  which a r e  given in the Scheme.  
However ,  in the m a s s  s p e c t r u m  of (XHI) the in tens i ty  of the peaks of the ions with m / e  90 and 60 (90--CH20) 
is obse rved  to be g r e a t e r  than the in tens i ty  of the peaks  of the ions with m / e  89 and 59, although accord ing  
to the  data on the f r agmenta t ion  of the pa r t i a l l y  methy la ted  polyols [13] the r e v e r s e  r e l a t ion  could be  ex-  
pec ted .  The  p r e s e n c e  of the 1 --- 3 l inkage in d i s accha r ide  (VII) was conclus ive ly  proved  via the c h r o m a t o -  
m a s s  s p e c t r o m e t r y  of polyol  (XH) and 2 , 4 , 6 - t r i - O - m e t h y l - l , 3 , 5 - t r i - O - a c e t y l - d u l c i t o l  (XIV), which were  
obtained f r o m  thiobios ide  (Vb) by s u c c e s s i v e  methylat ion,  combined f o r m o l y s i s - h y d r o l y s i s ,  reduct ion with 
KBH4, and ace ty la t ion .  

The conver s ion  of the ace ty la ted  thiobioside  (Va) to the full r h a m n o s y l - g a l a c t o s e  ace ta t e  (VIII) was 
accompl i shed  in high y ie ld  by  the  act ion of C12 in CHC1 a, with subsequent  t r e a t m e n t  of the fo rmed  glycosyl  
ch lor ide  ace ta t e  with Hg(OCOCH3) 2 in CHaCOOH as desc r ibed  in [14]. The  ~-conf igura t ion  at C 1 of the 
ga l ac to se  moie ty  in (VHI), which, ba sed  on the GLC data,  contained up to 10% of the ~ - a n o m e r ,  followed 
f r o m  the data of the NM:R s p e c t r u m ,  which contained a signal wi th  5 5.65 ppm,  and J1.2 = 9 Hz, c o r r e s p o n -  
ding to the pro ton  at C 1. Ace ta te  (VIH) was a l so  obtained by the d i rec t  ace ty la t ion  of d i sacchar ide  (VII), 
but in this case  the ace ty la t ion  product  contained ~25% of the a - a n o m e r .  

Since the g lycosy la t ion  of the th ioga lac tos ide  de r iva t ive  (IV) p roceeded  in a complex  manner ,  th io-  
ga lac tos ide  (IIb) was conver ted  by t r e a t m e n t  with C12, and then with Hg(OCOCH3) 2, to t r i a c e t a t e  (IX), the 
~ -conf igura t ion  of which followed f r o m  the NM:R s p e c t r a l  data.  The r e m o v a l  of the i sopropyl idene  p r o t e c -  
t ion f rom t r i a c e t a t e  (IX) by t r e a t m e n t  with CF3COOH led to the c rys t a l l i ne  t r i a c e t a t e  (X), with f r ee  OH 
groups  at Ca and C 4. However ,  the obtained ace ta t e  (X) p roved  to be  labi le ,  and a t t empts  to g lycosy la te  
it  in the p r e s e n c e  of Hg(CN) 2 and HgBr  2 p roved  unsuccess fu l .  

E X P E R I M E N T A L  M E T H O D  

The  mel t ing  points  w e r e  de t e rmined  on a Kof ler  block.  The  NMR s p e c t r a  w e r e  taken on a Var ian  
D A - 6 0 - I L  i n s t rumen t  r e l a t ive  to HMDS, while the m a s s  spec t r a  w e r e  taken on a Var ian  CH G ins t rument ,  
with d i r ec t  inse r t ion  of the s a m p l e  into the ion s o u r c e  at 70 eV. The ch romato- -mass  s p e c t r o m e t r y  was 
run on a Var ian  MAT-111 ins t rument ,  us ing  SE-30 and ECNSS-M as the  phases ,  while the GLC was run 
on a Pye  Unicam Ser ies  104 i n s t rumen t  equipped with a f lame--ionization de tec to r ,  and using ni t rogen as 
the c a r r i e r  gas .  The  TLC was run  on p la tes  covered  with a loose l a y e r  of SiO2, and the compounds w e r e  
de tec ted  with H2SO4. The  p a p e r  ch roma tog raphy  was run in the solvent  s y s t e m :  6 : 4 : 3  butanol - -pyr id ine  
- - w a t e r  ( sys t em A). The  compounds w e r e  detected on the paper  using alkal ine AgNO 3 and acid anil ine 
phthala te .  The  so lvents  w e r e  evapora t ed  in vacuo at  a t e m p e r a t u r e  not exceeding 40~ 

M e t h y l - l - t h i o - l - d e s o x y - ~ - D - g a l a c t o p y r a n o s i d e  (I). With cooling, to a solution of 48 g of 2,3,4,6- 
t e t r a - O - a c e t y l - e ~ - D - g a l a c t o p y r a n o s y l  b romide  [15] in 50 ml of absolute  DM~F was added in drops  a solu-  
t ion of CH3SK in methanol  (obtained by the addition of 4.5 g of K and 11 ml  of CH3SH to 70 ml  of methanol) .  
The  m i x t u r e  was kept at 20 ~ for  1 h, the KBr  p rec ip i t a t e  was sepa ra ted ,  the f i l t r a t e  was evapora ted  in 
vacuo,  and the r e s idue  was ref luxed for  10 min with 200 ml  of ace t ic  anhydride  and 21 g of anhydrous  
CH3COONa. The cooled m i x t u r e  was poured  on ice,  the obtained oil sol idif ied when washed with water ,  
and the p r ec ip i t a t e  was f i l t e red ,  d i s so lved  in 250 ml  of CHCI~, deco lor ized  by t r e a t m e n t  with carbon,  
evapora ted ,  and the r e s idue  was r e c r y s t a l l i z e d  f r o m  alcohol .  We obtained 30.1 g (70%) of 2 ,3 ,4 ,6 - t e t r a -O-  
a c e t y l m e t h y l - l - t h i o - l - d e s o x y - f l - D - g a l a c t o p y r a n o s i d e  [7], mp 109-111 ~ To a suspens ion  of 30 g of the 
obtained t e t r a a c e t a t e  in 150 ml  of absolute  methanol  was added 30 ml of a 0.2 N solution of CH3ONa in 
methanol  and the m i x t u r e  was hea ted  on the wa te r  bath until the p rec ip i t a t e  d issolved.  The  mix tu re  was 
cooled, and then kept  at  5 ~ for  2 h. We obtained 14 g of (I). The mothe r  l iquor was deionized with 25 ml 
of cat ioni te  KU-2 (H + form)  and then evapora ted  to give an additional amount  of (I). Rec rys t a l l i z a t i on  
f r o m  alcohol gave  15.8 g (95%) of (I) [7], mp 176-178~ [~]D 2~ + 10. 3~ (C 2, water ) .  

3 , 4 - O - I s o p r o p y l i d e n e - m e t h y l - l - t h i o - l - d e s o x y - f l - D - ' g a l a c t ~ 1 7 6  (Ha). A mix tu re  of 10 g of (I), 
250 ml  of absolu te  acetone ,  10 ml  Of 2 ,2"-dimethoxypropane,  and 20 mg of p- to luenesul fonic  acid was 
s t i r r e d  at  20 ~ Af te r  12 h an addit ional  50 ml  of ace tone  and 2 ml  of d imethoxypropane  were  added, the 
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whole was s t t r r e d f o r  12 h, neutral ized with 10-15 g of K2CO3, f i l tered,  and evaporated.  Direc t  recryst~illization 
of the res idue  from an acetone--pentane mixture  gave 7.2 g (65%) of (Ha), mp 137-139~ [~]D 2~ + 45 ~ (C= 
1.87, CHC13). Mass spec t rum (m/e):  250 (M+), 235 (M--CH3) , 232 (M--H20) , 203 (M--SCH3) , 145 (M--SCtt 3 
--CH3COCH3), 127 (145--H20) , 109 (145--2H20), Found: C 47.83; H 7.11; S 13.52%. C1~H18SO5. Calcu- 
lated: C 47.98; H 7.25; S 13.10%. 

2 ~ 6 - D i ~ 0 - a ~ e t y ~ - 3 ~ 4 - 0 - i s ~ p r ~ p y ~ i d e n e - m e t h y ~ - ~ t h i ~ d e s ~ - D - g a ~ a c t ~ p y r a n ~ s i d e  (IIb). Corn- 
pound (IIa) (6 g) was aeetylated with a mixture  of 10 ml of acet ic  anhydride and 20 ml of pyridine at 20 ~ 
for 48 h. The mixture was evaporated with toluene and heptane, and the res idue  was rec rys ta l l i zed  f rom 
an ace tone--e ther - -pentane  mixture .  We obtained 7.4 g (92.5%) of (IIb), mp 102-104 ~ [C~]D 20 + 70.9 ~ (C 1.86, 
CHC13). Found: C 50.12; H 6.47; S 10.02%. C14H22SO 7, Calculated: C 50.29; H 6.63; S 9.59%. 

2 '3-Di-O-acetyl-4~6-O-is~propy~idene-methyl-~- thi~-1-des~xy-t~-D-ga~act~pyranoside (IIIb). After  
separat ing the crys ta l l ine  (Ha), the res idue  f rom the mixture of acetonation products  of (I) was c h r o m a t o -  
graphed on a column containing neutral  A1203 (ri activity), with elution using a gradient  mixture of ethyl 
acetate and methanol,  to give the s irupy acetonide (Ilia), which on acetylation gave diacetate (IIIb) as a 
s i rup,  [C~]D 20 + 33.3 ~ (C 1.95, CHCI~). Mass spec t rum (m/e):  309 (M--Cri3) , 287 (M--SCH3) , 274 (M--CH~- 
COOH), 229 (M--SCH3--CH3COCH3) , 227 (M--SCH3--CH3COOH), 169 (M--SCHs--CH3COCH3--CH3COOH), 
167 (M--SCH3--2CH3COOH), 109 (M--SCH3--CH3COCH3--2CH3COOH). 

2,6-Di-O-acetyl-methyl-l-thio-l-desoxy-fl-D-galactopyranoside (IV). To a solution of 1.65 g of 
(Ilb) in I0 ml of CHCI 3 were added 20 ml of 80% CF3COOH and 5 ml of acetone. The mixture was kept at 
20 ~ for 7-8 min, evaporated, and the residue was evaporated with toluene to remove traces o[ CF3COOII. 
The residue was chromatographed on a SiO 2 column, with elution using a gradient mixture of CHCI 3 and 
methanol (1-3%). We isolated 70 mg of the starting (rlb) and 1.3 g (90%) of (IV), mp 116-119 ~ (from ethyl 
acetate--heptane); [~]D 2~ + 33.5 ~ (C 2.09, C}ICI3). Mass spectrum (m/e): 247 (M--SCH3) , 234 (M--CH3- 
COOII), and two series of ions that are formed from the fragment with m/e 247:229--169--127--109 and 
187--145--127. Found: C 44.76; H 6.22; S ii.13%. CIiHI~SOT. Calculated: C 44.89; H 6.17; S 10.89%. 

3- O- (2,3,4-T ri- O- a cetyl-~ - L- rhamnopyranosyi)- 2,4,6-tri- O-acetylmethyl-l-thio- 1-des oxy-~-D- 
galactopyranoside (Va). A mixture of 2 g of (IV), 130 ml of absolute benzene, and 35 ml of absolute di- 
oxane was stirred for 2 h with 300 mg of AgCIO4, 2.5 g of Ag2CO3, and 4 g of Drierite, after which 2.5 g 
of acetobromorhamnose [16] and 4-5 g of Drierite were added, and the stirring was continued for 48 h 
without admitting moisture, air, and light. To the mixture was added a solution of I0 g of NaCI and 2 g 
of K2CO 3 in 60 ml of water, the organic layer was separated, the aqueous layer was extracted with CHCI 3 
(3 x 15 ml), and the combined extract was dried over CaCI 2 and evaporated. The residue (3 g) was acety- 
fated with a mixture of 8 ml of acetic anhydride and 15 mI of pyridine at 20 ~ for 48 h. The mixture was 
evaporated, and the residue was evaporated with toluene and heptane. TiLe obtained mixture of products, 
which contained the monosaceharide components (Rf 0.7, 8:2 benzene--ethyl acetate), disaccharide (Va) 
with Rf 0.5, and a number of less mobile compounds, was ehromatographed on a SiO 2 column, usir~g a 
gradient benzene--ethyl acetate (0.5-15%) mixture for elution, to give 645 mg (15.6%) of sirupy (Va), 

[~]D 2~ --12.3 ~ (C 2.74, CHCI3). Mass spectrum (m/e): 561 (IVI--SCH3), and ions 273 and 331, which cor- 
respond to the rhamnose--galactose sequence with an unredueible end. 

A mixture of 5 mg of (Va) and a little Raney Ni in alcohol was refluxed for 1.5 h, after which a fresh 
portion of nickel was added and the refluxing was continued for another 3 h. Preparative TLC (75 : 25 
benzene--ethyl acetate) gave hexaacetate (VI) with Rf 0.4. Mass spectrum (m/e): 562 (MV), 502 (M 
--CH3COOH), and a series of ions: 361--319--273. 

3-O-(~-L-Rhamnopyranosyl)-methyl-l-thio-l-desoxy-~-D-galactopyranoside (Vb). The deacet~,la- 
tion of 400 mg of (Va) with 30 ml of an 0.5% solution of CHaONa in absolute methanol was run at 20 ~ for 20 
h. The solution was deionized with cationite KU-2 (H + form). Evaporation gave a crystalline residue, 
the recrystallization of which from an alcohol--methanol mixture gave 210 mg (90%) of (Vb) that, based on 
the data of chromatographing in system A, is homogeneous, RGa I i.83, mp 218-220~ [~]D 2~ --65 ~ (C 1.87, 
methanol). Found: C 43.71; ri 6.92; S 9.17%. C13H24SO9. Calculated: C 43.81; H 6.79; S 8~ 

Rhamnose and galactose were detected in the hydrolyzate of thioglycoside (\rb) (I M H2SO4, I00 ~ 2.5 
h in a sealed ampul) when it was subjected to paper chromatography in system A. 

3-0-(~-L-Rhamnopyranosyl)-D-galactopyranose (VH). To a solution of 60 mg of (Vb) in 5 ml of 
water were added I0 ml of acetone, 300 mg of HgCl2, and 500 mg of yellow HgO. The mixture was stirred 
at 45 ~ for 4-5 h, the precipitate was filtered, the filtrate was passed through a column containing KU-2 
(H + form) and a column containing Dowex resin (CO32- form), and traces of mercury were removed with 
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H2S. Evapora t ion  gave  50 mg of (VII) as a co lo r l e s s  s i rup  with RGal 0.85 ( sys tem A); [~]D 23 --7.6 ~ (equilib- 
r ium,  C 2.23, methanol) .  

The  reduct ion of 30 mg  of (VII) with 50 mg of NaBD4 in 3 ml  of 50% methanol  was run at 20 ~ for  36 h. 
The solution was neu t ra l i zed  with cat ioni te  KU-2 (H + form) ,  the f i l t r a t e  was evapora ted  to d ryness ,  and 
the r e s idue  was evapora ted  s e v e r a l  t imes  with methanol .  We obtained 30 mg of a s i rup  with RGal 0.85 
( sys t em A) and [o~]D 23 - -45  ~ (C 1.5, methanol) .  The methyla t ion of 10 mg of the obtained r h a m n o s y l -  
du lc i to l - l -2H by the t t akomor i  method [11] gave  8.5 mg of a mix tu re  that  main ly  contained a subs tance  
with Rf  0.38 (TLC, 9 5 : 5  CHC13--methanol), which was contaminated with l ess  mobi le  components .  Based  
on the GLC data (5% SE-30 ,  200--235 ~ with a p r o g r a m  of 3 deg/min) ,  the obtained mix tu re  contains two 
subs tances  in a 10 : 1 ra t io ,  with re ten t ion  t imes  of 12 and 13.7 min.  It was es tabl i shed by the c h r o m a t o -  
m a s s  s p e c t r o m e t r y  method that  the ma in  produc t  is  3 - -0 - (2 ,3 ,4 - t r i -O-me thy l -6 -desoxyhexosy l ) - l , 2 , 4 ,5 ,6 -  
p enta-  O- me thy l -hex i t o l -  1-2H (XI). 

A m i x t u r e  of 3 mg of (XI) and 1 ml  of 85% HCOOH was heated in a sea led  ampul  at  100 ~ for  2 h, 
evapora ted ,  hydro lyzed  with 0.3 N HCI solut ion at 100 ~ for  16 h, the hydro lyza te  was evapora ted ,  t r a c e s  
of HC1 w e r e  r e m o v e d  in vacuo over  sol id KOH, and the res idue  was reduced  with KBH 4 in aqueous me th a -  
nol and then ace ty la ted .  Based  on the chromato- -mass  s p e c t r o m e t r y  data (ECNSS-M, 160~ the mix tu re  
contains  the pa r t i a l l y  methy la ted  polyols  (XID and (XIII), with re ten t ion  t imes  of 2.68 and 2.74 min.  

Compound (Vb) (3.5 mg) was methyla ted  by the Hakomor i  method,  and then subjected to f o r m o l y s i s -  
hyd ro ly s i s ,  reduct ion,  and ace ty la t ion .  Based  on the GLC data,  a m ix tu r e  of (XII) and (XIV) was obtained. 

3- O- (2 ,3 ,4 -Tr i -  O - a c e t y l - ~ - L - r h a m n o p y r a n o s y l ) -  1 ,2 ,4 ,6 - t e t r a -  O-ace ty l - f l -D-ga l ac topy ranose  (VIII). 
To a solution of 250 mg of (Va) in 3 ml  of absolu te  CHC13 was added a 2.5-fold excess  of C12 in 0.3 ml  of 
CHC13, and the s a m e  amount  of C12 was added a f t e r  1.5 h. Only t r a c e s  of the s ta r t ing  (Va), with Rf  0.5 
(8 :2  benzene- -e thy l  aceta te) ,  r e m a i n  in the mix tu re  a f t e r  20 h, and the g lycosyl  chlor ide  with Rf  0.6 
a p p e a r s .  The  m i x t u r e  was evapora ted ,  and the r e s idue  was  evapora ted  s e v e r a l  t imes  with absolute  
CHC13 and absolu te  e ther .  The  obtained g lycosyl  chlor ide  was d isso lved  in 5 ml  of glacia l  CH3COOH and 
70 mg  of Hg(CH3COO) 2 was added, a f t e r  which the solution was kept at 20 ~ for  20 h and then lyophil ized.  
The  r e s idue  was d i s so lved  in 50 ml  of CHC13, washed with aqueous KI solution (3 • 20 ml),  then with 
wa te r  (2 • 20 mI),  d r i e d  ove r  Na2SO 4, and evapora ted .  The res idue  was ch romatographed  on a SiO 2 
column.  Elution with a grad ien t  benzene- -e thy l  ace ta t e  (1-15%) mix tu r e  gave  160 mg (63%) of s i rupy  (VIII); 
[~]D 19 + 14.6 ~ (C 2.23, CHC13). Based  on the GLC data (SE-30, 265~ the product  r e p r e s e n t s  a mix tu re  
of two subs tances  in a 10 :1  ra t io ,  with re ten t ion  t imes  of 8.75 and 10.7 min .  Mass  s p e c t r u m  (m/e) :  273 
and 331, which c o r r e s p o n d  to the r h a m n o s e  and ga lac tose  moie t ies ,  and 561 (M--CH3COO). 

1 , 2 , 6 - T r i - O - a c e t y l - 3 , 4 - O - i s o p r o p y l i d e n e - f l - D - g a l a c t o p y r a n o s e  (IX). To a solution of 2 g of (Iib) in 
10 ml  of CC14 was added a solution of 0.8 g of C12 in 20 ml  of CC14. The mix tu re  was kept at  20 ~ for  1 h, 
and then another  10 ml  of C12-eontaining CC14 was added. After  4 h the mix tu re  was evapora ted ,  and the 
r e s idue  was evapora ted  s e v e r a l  t imes  with CC14 and  absolute  e ther .  The  obtained g lycosyl  chlor ide  was 
d i sso lved  in 40 ml  of g lac ia l  CH3COOH, 2.04 g of Hg(OCOCH3) 2 was added, the mix tu re  was kept at 20 ~ 
for  16 h, the p r ec ip i t a t e  was sepa ra t ed ,  and the f i l t r a te  was diluted with 150 ml  of CHC13, washed with 1 
N KI solution (2 • 60 ml),  then with wate r ,  and evapora ted  to d rynes s .  Rec rys t a l l i za t ion  of the res idue  
f r o m  an a c e t o n e - - e t h e r - - p e t r o l e u m  e ther  mix tu re  gave  9 3 0 m g  (42.3%) of (IX), mp 119-120 ~ [O~]D 20 + 59.2 ~ 
(C 1.91, CHC12). NMR s p e c t r u m  (5, ppm,  in CHC13): 1.36 s and 1.58 s (6H~ Me2C), 2.10-2.16 2 s (9H, 
CH3COO), and 5.62 d (1 H, J1.2 = 7.5 Hz, Hi). Found: C 52.12; H 6.32%. C15H2209. Calculated:  C 52.02, 

H 6.40%. 

Evapora t ion  of the  m o t h e r  l iquor ,  obtained f r o m  the r ec rys t a l l i z a t i on  of (IX), gave  750 mg of a 
s i rupy  res idue ,  which, based  on the GLC data (OV-17, 216~ contains two subs tances  in a 8 : 10 ra t io ,  
with re ten t ion  t imes  of 5.41 and 6.38 min.  As a resu l t ,  the f l -aee ta te  (IX) is fo rmed  in 65% yield,  while 
the  subs tance  with a re tent ion  t i m e  of 5.41 min  is apparen t ly  the ~ - a n o m e r .  

1 , 2 , 6 - T r i - O - a c e t y l - ~ - D - g a l a c t 0 p y r a n o s e  (X). To a solution of 0.4 g of (IX) in 5 ml  of CHC13 were  
added 20 ml  of 80% CF3COOH and 5 ml  of acetone,  a f t e r  5 rain the homogeneous solution was evapora ted ,  
and the r e s idue  was evapora ted  s e v e r a l  t imes  With CHC13 and toluene in o rde r  to r e m o v e  t r a c e s  of CF 3- 
COOH. The  r e s i d u e w a s  ch roma tog raphed  on SiO 2, us ing a CHC13--methanol (1-5%) gradient  for  elution, 
to g ive  100 mg (28%) of (X), mp 100-120~ [a]D 2~ + 40 ~ (C 3.52, CHC13). The subs tance  is  labi le  and be -  
c o m e s  ch roma tog raph ica l l y  inhomogeneous on a t t empted  r ee rys t a l l i z a t i on .  NMR s p e c t r u m  (5, ppm,  in 
CHCI~): 2.12-2.15 2 s (9H, CH3COO), 5.65 d (1 H, J1.2 = 8.5Hz,  H1). Mass  s p e c t r u m  (m/e) :  288 (M--H20), 
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247 (M--OCOCH3), 229 (M--OCOCH3--H20), 189 (229--CH3COOH), 129 (229--2CH3COOH) , !87 (M--OCOCH 3 
--CH3COOH) , 127 (187--CH3COOH) , 186 (M--2CH3COOH), and 126 (186--CH3COOH). 

CONCLUSIONS 

The synthesis of 3-0-(~-L-rhamnopyranosyl)-D-galaetopyranose, a disaecharide that is a fragment 
of the repeating units of a number of polysaccharides of the Salmonella species of bacteria, was described. 
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