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In the c o u r s e  of a study of the synthes is  of f r agmen t s  of the antigenic po lysacchar ides  of Gram-nega t ive  
bac te r i a  we encountered the need for  a mild method of de -O- t r i t y l a t ing  de r iva t ives  of o l igosacchar ides  sub-  
st i tuted by var ious  functional g roups .  Condensation of t r i ty la ted  or de t r i ty la ted  o l igosacchar ide  de r iva t ives  
under  the conditions of B r e d e r e c k  or  Koen igs - -Knor r  g lycosyla t ion with an acetohalogenose  a lso  p r epa red  
f rom the o l igosacchar ide  is one of the  poss ib le  approaches  to the s tepwise  synthes is  of po lysacchar ides  con-  
raining (1 ~ 6)-linkag.es between repeat ing  o l igosacchar ide  units [1]. 

Extant methods of de -O- t r i t y l a t ion  involve hydrogenolys is  in the p r e sence  of Raney nickel  [2] o r  Pt 
group ca ta lys t s  and acid hydrolys is  or  a lcoholys is  [3]. Recent ly ,  de t r i ty la t ion by sodium in liquid NH 3 has 
been desc r ibed  [4]. The mi ldes t  of these  methods ,  cata lyt ic  hydrogenolys is  in the p r e s e n c e  of Pd or  Pt ,  has 
not been widely used in the ca rbohydra te  s e r i e s ,  s ince  many t r i ty l  e thers  a r e  s tab le  under  the hydrogenolysis  
conditions.  Detr i ty la t ion by HC1 or  HBr in organic  solvents  involves a ha r sh ,  difficultly quantifiable reagent ,  
which prec ludes  any poss ibi l i ty  of moni tor ing the cour se  of the reac t ion  and affects  the alkylidene protect ing 
group.  Dilute AcOH is a sufficiently mild reagent ,  but it  is not a lways sui table  because  of the poor  solubili ty 
of the subs t r a t e  and the absence  of any convenient method fo r  moni tor ing the course  of the react ion;  m o r e -  
ove r  AcOH lacks se lec t iv i ty  and affects  the alkylidene protect ing group.  Nor has a lcoholys is  of t r i ty l  e thers  
been introduced into synthetic  ca rbohydra te  c h e m i s t r y ,  apparen t ly  because  of the r i sk  of affecting the g lyco-  
sidic l inkage.  However ,  a case  of det r i ty la t ion of a d i - O - t r i t y l  e ther  of acetyla ted  hexitol during at tempted 
r ec rys t a l l i za t ion  f rom alcohol in the p r e s e n c e  of pyr idine hydrochlor ide  has been desc r ibed  [5]. 

We have found that a lcoholys is  can become  an adequately mild method of detr i ty la t ion of suga r  d e r i v a -  
t ives  if  pyr id inium pe rch lo ra t e  (PP) [6] is used as the acid; this sa l t  is readi ly  acces s ib l e ,  nonhygroscopic ,  
easi ly quantif iable,  and soluble in po la r  organic  so lvents .  Our chosen alcohol was methanol .  

Exper imenta l  t r i a l s  of the de -O- t r i t y l a t ion  of s imp le  g lycos ides  (Ia)-(IIIa) revea led  that the react ion  
p roceeds  readi ly  on heating in n i t romethane- -methano l ,  is easi ly  moni tored by TLC,  and is quenched by addi-  
tion of a drop  of pyr idine or  by cooling. Af te r  evaporat ion of the react ion  mix tu re  the product  can be isolated 
by ext ract ion with CHC13 or  benzene or  purif ied by p r epa ra t i ve  chromatography  on s i l ica  gel .  T r e a t m e n t  with 
aqueous CHC13 can a l so  be used to r e m o v e  PP .  

Since we would subsequently apply this method of detr i tyla t ion to o l igosacchar ide  der iva t ives  containing 
alkylidene protect ing groups [notably to t r i ty l  e ther  (VII/b) ], we also examined the s tabi l i ty  of alkylidene pro-  
tect ing groups under these  detr i ty la t ion conditions.  We found that the O- isopropyl idene  protect ing group is 
comple te ly  r emoved ,  whereas  O-ethyl idene is s table .  Thus 1 , 2 - O - i s o p r o p y l i d e n e - 3 - O - a c e t y l - 4 , 6 - O - e t h y l -  
i d e n e - ~ - D - g a l a c t o p y r a n o s e  (IVb) is smoothly de -O-ace tona ted  when heated with PP in n i t romethane- -methanol ,  
to f o r m ,  a f t e r  acetyla t ion,  t r i - O - a c e t y l  de r iva t ive  (V), identical  to an authentic sample  p repa red  by ace ty la -  
tion of 4 , 6 - O - e t h y l i d e n e - a - D - g a l a c t o p y r a n o s e .  This makes  poss ib le  the se lec t ive  r emova l  of an i sopropy l i -  
dene protect ing group in the p r e s ence  of an ethylidene group,  which could prove useful in synthetic work. 
Moreover ,  the deacetonat ion of (IVb) shows that  PP  cannot act  as a reagent  for  se lec t ive  detr i tylat ion in the 
p r e s e n c e  of the isopropyl idene protect ing group.  
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TABLE 1. 13C Chemical  Shifts (ppm f rom t e t r a m e t h y l -  
si lane) in CDC13 of C-6 of the D-Glucopyranose  Residue 
in Varimm Der iva t ives  

Pair of 
com- 
pounds 

I 

Compound 

I. Methyl 2,3,4,6- tetra-O- acetyl- 
ct-D-Rlucopyranoside 

2. Methyl 2,3,4-tri-O-acetyl-a- 
D-glucopyranoside 

Shift dif- 
ppm~o,os ferenee, 

ppm , 

62,t t,0 

6i,! 

II I. Methyl 2.3,4,6-tetra-O-acetyl- 62,05 0,65 
B-D-glucopyranoside 

2. Methyl 2,3,4-tri-O-acetyl-B- 61,40 
D -glucopyranoside 

III 1. (VI) 62,50 082 
2. (Vilb)  61,88 

IV I. (VIIIa) 62,29 0,79 
2. (IXb) 61,50 
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We used this p rope r ty  of P P  for  faci le  detr i tyla t ion and deacetonation for  the synthesis  of bloside 
(VIIb) and t r ios ide  (IXb), which a r e  models  for  o l igosacchar ides  with f ree  p r i m a r y  hydroxyl group on the 
D-glucose  res idue .  In the cour se  of the synthes is  of these  der iva t ives  we used PP  as a detr i tylat ion r e -  
agent and as a deacetonation reagent  ( removal  of the 2 ,3 -O- t sopropy l idene  protect ing group f rom the D- 
ga lac tose  res idue) .  

We synthesized t r i ty lb ios ide  (vna)  and t r i ty l t r ios ide  (IXa) f rom disacchar ide  (VI) [7] and t r i s a c c h a -  
r ide (Villa) [8] respec t ive ly  by a f o u r - s t e p  syn thes i s ,  involving deacetylat ion with t r i e thy lamine  in methanol ,  
deacetonation by P P ,  t r i ty la t ion ,  and acetylat ion.  We isolated the c rys ta l l ine  t r i ty l  e ther  (VIIa) and the 
syrupy t r l ty l  e s t e r  (IXa) in 67 and 81% yie lds ,  r espec t ive ly .  For  compar i son  we synthesized t r i ty l  e ther  
(VIIIb) f rom t r i s a ccha r i de  (VUIa) by a t h r e e - s t e p  synthes is .  We verif ied the s t ruc tu res  of all  th ree  t r i ty l  
e thers  f rom the i r  PMR spec t r a .  Fo r  PMR spec t rum of e ther  (IXa) contains the s ignals  of the a roma t i c  
protons of the t r i ty l  group,  the s ignals  of the seven acetyl  g roups ,  one of which lies f a r  upfleld as a resu l t  
of the shielding effect of the t r i ty l  group [clisaccharide der iva t ive  WIIa) shows the s a m e  phenomenon],  and 
the doublet of the CH 3 group of the ethyHdene res idue  and of the CH 3 group of the rhamnose  res idue .  The 
P1VIR spec t rum of t r i ty l  der iva t ive  (VIIIb) r e s e m b l e s  that  of der iva t ive  (IXa), except that the s ignals  of the 
lsopropyl idene group rep lace  the signals  of the two ace ty l .groups .  Detr i tylat ion of t r i ty lb ios ide  (VIIa) by 
PP gave the c rys ta l l ine  d isacchar ide  (VIIb) in 60% yield.  Analogous detr i tylat ion of t r i ty lb ios ide  (IXa) 
yielded the syrupy t r i s accha r ide  (IXb) in 85% yield.  
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We used I3C NMR to locate the f ree  OH group in the synthetic compounds. We examined the spec t ra  
of three  pairs  of compounds ~ t h  a f ree  and an acetylated OH group at C--6 of the glucose residue (Table 1). 
Table 1 shows that the OH group at C-6 of the glucose residue causes a significant and fair ly sensit ive 
downfield shift of the signal. The 13C NMR spect rum of t r i s accha r ide  (IXb) shows only a signal at 61.50 
ppm, implying the presence  of the f ree  OH group at C-6 of the glucose residue.  

E X P E R I M E N T A L  

Melting points were determined on a Kofler hot stage.  Optical rotation was measured  on a Perkin--  
E lmer  M-141 po la r imete r .  All GLC analyses  used a Pye Unicam 104 chromatograph with a f lame- ioniza-  
tion detec tor .  Spectra were recorded  on: PMR: a Varian DA-600 IL, relat ive to te t ramethyls i lane  (TMS); 
13C NMR: a Bruker  WP-60,  at 15.08 MHz. 

Solutions were evaporated under vacuum at 40~ Analytical TLC was car r ied  out on plates of sil ica 
gel (no binder); visualization was by 25% H2SO 4. 

Methyl 2 , 3 , 4 - T r i - O - a c e t y l - a - D - g l u c o p y r a n o s i d e  (Ib). To a solutio,i of methyl 6 - O - t r i t y t - 2 , 3 , 4 -  
t r i - O - a c e t y l - a - D - g l u c o p y r a n o s i d e  (266 mg) and PP (360 mg) [6] in dry CH3NO 2 (18 ml) was added methanol 
(6 n~l); ".he reaction mixture was heated at 50~ for 1.5 h. The reaction proceeded to completion [TLC, 
benzene--ether  (1:1)]. The solution was warmed at 50~ for a fur ther  0.5 h, cooled to 20~ and evapora t -  
ed. The residue was treated with a mixture of benzene and ether to remove the major  part of the PP.  
The filtrate was evaliorated, and the residue was chromatographed on a column of si l ica gel (50 g) in the 
sys tem benzene--e ther  (ether concentrat ion rising to 100%). The appropr ia te  fractions were combined 
and evaporated; the residue (1t5 mg, 90%) was crysta l l ized from ether--pentane to give the detritylated 
compound (100 mg, 62.5%), mp l l0-111~ laiD 2~ + 13.8 ~ (C 1.2, CHC13) [9]. 

Methyl 2 ,3 ,4 -Tr i -O-ace ty l - f l -D-g lucopyranos ide  (IIb). Methyl 6 - O - t r i t y l - 2 , 3 , 4 - t r i - O - a c e t y l - f l - D -  
glucopyranoside (760 mg), PP (515 mg), CH3NO 2 (2 ml), and methanol (8 ml) were heated at 60~ for 2 h. 
.45ter evaporation,  the residue was extracted with CHC13 (5 x 8 ml). The extract was evaporated to d r y -  
ness and the residue was crys ta l l ized f rom ether--pentane to give the detri tylated derivative (250 mg, 

55.5%), mp 134~ [alD 2~ - 1 9  ~ (C 1.6 CHC13) [10]. 

Methyl 2 , 3 , 4 - T r i - O - a c e t y l - a - D - m a n n o p y r a n o s i d e  (IIIb). Methyl 6 - O - t r i t y l - 2 , 3 , 4 - t r i - O - a c e t y l - a -  
D-mannopyranoside (532 mg), PP  (400 mg), CH3NO 2 (18 ml), and methanol (8 ml) were heated at 60~ for  
2 h. After evaporation, the residue was t reated with CHC13. The fi l trate was evaporated and the residue 
was chromatographed on a column of si l ica gel (100 g) in the sys tem benzene--ether  to give the crysta l l ine  
detri tylated derivative (230 rag, 71.8%), mp 9b-99~ (ether--petroleum ether); [a]D 2~ +57.3 ~ (C 0.59, 
CHC13) [11]. 

1 ,2-O-Isopropyl idene-3-O-acety l -4 ,6-O--e thyl idene-(~-D-galac topyranose  (IV). A mixture of 1 ,2-  
O- i sopropy l idene-4 ,6 -O-e thy l idene-a -D-ga lac topyranose  (290 rag) [12], dry pyridine (4 ml), and Ac20 
(2 ml) was left at ~20~ for 16 h and then evaporated. The residue was evaporated ~4th toluene and hep- 
tane and chromatographed on a column of si l ica gel (100 g) in the system benzene--ether  to give a co lor -  
less syrup (330 rag, 95%); [~]D 20 +122.5 ~ (C 1.67, CHC13). Found: C 54.67; H 7.13%. C23H2007. Calculated: 
C 54.16; H 6.99%. 

1 , 2 , 3 - T r i - O - a c e t y l - 4 , 6 - O - e t h y l i d e n e - a - D - g a l a c t o p y r a n o s  e (V). 4 , 6 - 0 -  Ethyl idene-D-galactopyra-  
nose (250 mg) was t reated with a mixture of pyridine (4 ml) and Ac20 (2 ml) at ~20~C over 18 h. The solu- 
tion was evaporated. The residue was dissolved in CHCI 3 (20 ml), washed with saturated NaHCO 3 solution 
and water,  and dried over MgSO 4. The fi l trate was evaporated and the residue was evaporated with tolu- 
ene and heptane to give a crys ta l l ine ,  chromatographical ly  homogeneous residue (390 rag). Recrys ta l l iza-  
tion f rom ethyl acetate--heptane gave W) (260 mg, 64.7%), mp 128.5-129.5~ [a]D 2~ ~157 ~ (C 2.7, CHCI3). 
PMR spect rum in CC14 (5, ppm): 1.41d (CH 3 of ethylidene residue,  J := 5 Hz), 2.01-2.10 (3OAc), 4.71 q 
(tI of ethylidene residue,  J = 5 Hz), 5.35 dd (Hc2, J2,3 = 7, J2,1 = 3.2 Hz), 5.43 d (Hc3 , J3,2 = 7 Itz), 6.43 d (Hc1 , 
J1.2 = 3.2 Hz). Found: C 51.04; H 6.03%. C14H2009. "Calculated: C 50.60; II 6.07%. Analysis by GLC on a 
column of ECNSS-M at 190~ showed that the crystal l ine product was homogeneous and had a retention 
t ime of 314 sec,  while the mother liquor gave two peaks ~ t h  retention times of 314 and 425 sec (a-  and 
~-anomers) .  

1 ,2 ,3 -Tr i -O-ace ty l -4 ,6 -O-e thy l idene -D-ga l ac topy ranose  (V) from , 2 -O-Isopropyl idene-3-O-ace ty l -  
4 ,6 -O-e thy l idene -a -D-ga lac topyranose  (IVb). Compound (Ilia) (50 rag) and PP (71 mg) were heated in a 
mixture of CH3NO 2 (1 ml) and methanol (0.5 ml) at 50~ for 2 h. The substrate  completely disappeared 
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[Rf 0.8, TLC,  methanol- -benzene  (1:9)] to fo rm a new product  with R f  0.2. Dry pyridine (0.5 ml) was 
added to the react ion mix ture ,  which was then evaporated to d ryness .  Pyridine (2 ml) and Ac20 (1 ml) 
were  added to the res idue  and the mix tu re  was left at ~20~ overnight.  After  addition of CHC13 (20 ml) ,  
it was washed with sa tura ted  NaHCO 3 solution and water ,  dr ied over  MgSO4, and evapora ted .  The r e s i -  
due was evaporated with toluene and heptane to give a syrupy res idue (50 mg),  which on analys is  by GLC 
gave two peaks with retent ion t imes  of 316 and 425 sec ,  coinciding with the peaks of the samples  f r o m  
the preceding run. 

Methyl 4 - 0 -  ( 2 , 3 , 4 - T r i - O - a c  e t y l - 6 - 0 - t  r i ty l -  fi-D-glucopy ranosyl ) -2 ,  3 - d i - 0 - a c e t y l - a -  L-  rhamno-  
pyranos ide  (VIIa). To a solution of (VI) (1 g) in methanol  (8 ml) was added a 1 N solution (0.1 ml) of so -  
dium methoxide in methanol .  The mix tu re  was left  at ~20~ overnight and then deionized with LR-120 
cat ion-exchange r e s in  (H + form) .  The f i l t ra te  was evapora ted  and the res idue  was evaporated with ethyl 
ace ta te  and methanol to give  a white powder with R f  0.3 [methanol--benzene (3:7)], which was dissolved in 
a mix ture  of CH3NO 2 (2.5 ml) and methanol (10 ml).  Af ter  addition of P P  (650 mg) the mix ture  was heated 
at 800C for  5.5 h. The react ion mix tu re  contained (TLC) t r a c e s  of the subs t r a t e  and a new product  with R.f 
0.20. Methanol (1 ml) was added and the mix tu re  was heated for  a fur ther  1 h. After  addition of dry py r l -  
dine (1 ml),  it was evaporated to dryness ;  pyridine (5 ml) f resh ly  dist i l led f rom la205 and t r i ty l  chloride 
(1.03 g,  3.6 mmole)  were  added, and the mix ture  was heated at 70~ for  2.5 h. A single product was 
fo rmed with R f  0.6 [methanol--benzene (3:7)]. After  addition of Ac20 (2 ml) to the solution (cooled to 
~20~ the mix ture  was left at ~20~ overnight and then poured into ice water .  The solid p rec ip i ta te  
was sepa ra ted ,  washed with water ,  d issolved in CHC13 (30 ml) ,  washed with 1 N HC1, sa tura ted  NaHCO 3 
solution, and water ,  dried over  MgSO4, and evaporated.  The res idue  was washed s e v e r a l  t imes  with hep- 
tane at 20~ and c rys ta l l i zed  f r o m  absolute  alcohol to give (VIIa) (870 mg). The mother  l iquor gave  m o r e  
crys ta l l ine  (VIIa) (100 mg,  67%), mp 182-183~ [O~]D 20 - -15.33 ~ (C 1.5, CHCI3). PMR spec t rum in CDC13 
(6, ppm): 7.1-7.5 m {trityl protons ,  15H), 1.67 s (OAc), 1.91-2.11 (4 OAc), 1.5 d (CH 3 group of rhamnose  
res idue ,  J = 6 Hz), 3.36 s (OMe). Found: C 63.58; II 6.13%. C42H48015. Calculated: C 63.63; H 6.10%. 

M e t h y l - 4 - 0 -  ( 2 , 3 , 4 - T r i - 0 - a c e t y l - f i - D - g l u c o p y  r a n o s y l ) - 2 , 3 - d i - 0 - a c  etyl-(~ - L - rhamnopyranos id  e 
(VIIb). To a solution of (VIIa) (140 mg) in a mixture of CH3NO 2 (I ml) and methanol (5 ml) was added PP 
(39 rag). The mixture was heated at 80~ for 6 h, while the reaction was followed by TLC. After evapora- 
tion to dryness, the residue was treated with CHCI 3 (5 ml). The filtrate was evaporated and the residue 
was chromatographed on a column of silica gel (100 g) in the system benzene--ether (ether concentration 
rising to 100%) to give syrupy (VIIb) (90 mg, 91%), [/X]D 2~ --42.9 ~ (C 2.21, CHCI3), which crystallized on 
treatment with absolute ether and petroleum ether. Recrystallization from absolute ether--petroleum 
gave (VIIb) (60 rag, 63%), mp 109-114~ Found: C 50.78; H 6.74%. C23H34015. Calculated: C 50.18; H 
6.22%. 

4,6-O- Ethylidene-1,2-O-isopropylidene-3-O- [4-0(2,3,4-tri-O-ac etyl- 6-O-trityl-~-D-glucopy rano- 
syl)-2,3-di-O-acetyl-~-L-rhamnopyranosyl]-a-D-galaetopyranose (VlIIb). Trisaceharide (VIIIa) (700 rag, 
0.87 mmole) was treated with a solution of triethylamine (3.6 ml) in methanol (70 ml) at ~20~ over 16 h. 
The mixture was evaporated to dryness and then evaporated several times with methanol. The residue was 
dissolved in pyridine (15 ml) freshly distilled from P205 and trityl chloride (470 rag, 1.75 mmole) and the 
mixture  was heated at  80~ for  4 h. The deacetylated t r i s accha r ide  .~ f  0.2, benzene--methanol  (7:3)] 
complete ly  d i sappeared  to fo rm a substance  with R f  0.65. After  additmn of Ac20 (5 ml) at 0~ the mix -  
tu re  was left  at ~20 C for  48 h and then evapora ted .  The res idue  was t rea ted  with water  and CHC13 and 
the aqueous l aye r  was ext rac ted with CHC13. The ch loroform ext rac t s  were  washed with sa tura ted  NaHCO 3 
solution and water ,  dried over  MgSO4, and evapora ted .  The res idue  was chromatographed  on a column of 
s i l ica  gel (100 g) in the s y s t e m  benzene- -e ther  (ether concentrat ion r is ing to 50%) to give (VIIIb) (540 rag), 
chromatographica l ly  homogeneous (Rf 0.65) and (VIIIb) (130 mg),  slightly contaminated with a compound 
with R f  0.55. The yield was 63%; [a~]D 2~ --5.09 ~ (C 3, CHC13). PMR spec t rum in CDC13 (6, ppm): 7.2- 
7.45 m (15H, t r i ty l  group),  5.97 d (Hc1 J1,2 = 3.6 Hz), 2.14, 2.12, 2.08, 2.00, and 1.72 (5OAc), 1 .15-1 .52m 
(CH 3 groups of the rhamnose  res idue ,  ethylidene and isopropyl idene groups ,  12H). 

4 ,6 -O-Ethy l idene -  1 , 2 - d i - O - a c  e tyl -  3- O- [4 -0-  ( 2 , 3 , 4 - t r i - O - a c e t y l - 6 - O - t  r i ty l -  ~-D-glucopyranosy l ) -  
2 , 3 -d i -O-ace ty l - (~ -L- rhamnopyranosy l ] -D-ga l ac topy ranose  (IXa). T r i s accha r ide  (VIHa) (260 m g ) w a s  
t rea ted  with t r i e thy lamine  (0.9 ml) in methanol (18 ml) at ~20~ over  16 h. The res idue  (180 mg) was d i s -  
solved in a mix ture  of methanol (4 ml) and CH3NO 2 (4 ml); a f t e r  addition of PP (145 mg),  the mix tu re  was 
heated at 75~ for  4 h and evaporated to d ryness .  The res idue  was dissolved in pyridine (8 ml) f resh ly  d i s -  
ti l led f rom P2Os. After  addition of t r i ty l  chloride (140 mg),  the mix tu re  was left at ~20~ for  16 h and 
then, a f te r  addition of m o r e  t r i ty l  chloride (40 mg),  heated at 60~ for  1 h, whereupon the subs t r a t e  had 
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comple te ly  d i sappeared .  Af ter  addition of Ac20 (2.5 ml) at 20~ the mix tu re  was left at ~20~ for  16 h, 
poured into sa tura ted  NaHCO 3 solution (40 ml) at 0~ and ext racted with CHC13 (2 x 20 ml).  The ext rac t  
was washed with sa tu ra ted  NaHCO 3 solution (4 x 20 ml) and wate r ,  dr ied over  MgSO4, and evaporated.  
The res idue  was a mix tu re  [TLC, benzene- -methanol  (9:1)] of four  compounds,  one of which with Rf  0.3, 
the m a j o r  product ,  was ch romatographed  on a column of s i l ica  gel  (50 g; 40-100 p) in the s y s t e m  benzene--  
e ther  (ether concentra t ion r is ing to 50%) to give de r iva t ive  (IXa) (220 mg) with R f  0.3 [benzene--methanol  
(9:1)], sl ightly contaminated with a compound with R f  0.15. The yield was 81%; [ ( I ]D 20 + 2 4 . 4  ~ (C 3.33, 
CHC13). PMR spec t rum in CDC13 (5, ppm): 1.36-1.49 (CH 3 groups of rhamnose  and ethylidene re s idues ,  
6H), 1.67, 1.95, 1.98, 2.00, 2.08 (7OAc), 6 . 3 3 d ( H c l o f t h e g a l a c t o s e r e s i d u e ,  J1 ,2=3.5Hz~,7 .1-7 .5m (trityl 
p ro tons ,  15H). 

4 , 6 -  O-Ethylidene-- 1 , 2 - d i - O - a c  e tyl -  3 - 0 -  [4 -0-  ( 2 , 3 , 4 - t r i - O - a c e t y l - 6 - D - g l u c o p y r a n o s y l ) - 2 , 3 - d i -  O- 
a c e t y l - 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  (IXb). To a solution of t r i ty l  de r iva t ive  (IXa) (130 mg,  
0.124 mmole)  in methanol  (4 ml) and CH3NO 2 (2 ml) was added PP  (94 mg,  0.795 mmole) .  The mix tu re  
was heated at 70~ for  4.5 h and then evapora ted  to d rynes s .  The res idue  was dissolved in CHC13 (50 ml),  
washed with wate r ,  and dr ied over  Na2SO 4. Chromatography  on a column of s i l ica  gel (100 g; 40-100 p) in 
the s y s t e m  benzene - -e the r  (ether concentra t ion r i s ing  to 100%) gave  der iva t ive  (LXb) (69 mg,  85%), R f  0.55 
[benzene--methanol  (8:2)]; [~]D 2~ +17.9 ~ (C 1.72, CHC13). PMR spec t rum in CDC13 (5, ppm): 1.25-1.46 (CH 3 
groups of rhamnose  arld ethylidene r e s i d u e s ,  6H), 2.08, 1.95, 1.98, and 2.0 (7OAc), 6.36 d (Hc1 of ga l ac -  
tose  res idue ,  J1,2 = 3.5 Hz). 

We thank A. S. Shashkov for  record ing  and d iscuss ing  the 13C NMR spec t r a .  

C O N C L U S I O N S  

1. We have proposed a new method for  the de -O- t r i t y l a t ion  and de-O-ace tona t ion  of suga r  de r i v a -  
t ives  by pyr id inium pe rch lo ra t e .  

2. We have used this method for  the synthes is  of t r i s a c c h a r i d e  de r iva t ives  that  a r e  models  for  the 
s tepwise  synthes is  of po lysacchar ides  constructed f r o m  repeat ing o l igosacchar ide  units .  
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