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Chromic  anhydride  in A eOH read i ly  oxidizes comple te ly  ace ty la ted  hexopyranos ides  with an axial  
hydrogen  a~ om on C1 into e s t e r s  of 5-ketoaldonie ac ids ,  while the anomer i c  hexopyranosides  with an equa- 
t o r i a l  hydrogen a tom at C 1 a r e  s table  and a r e  conver ted  only to  a sma l l  extent to the r e s p e c t i v e  1 -O-acy t  
de r iva t ives  [1, 2]. These  d i f fe rences  in the oxidation r a t e s  and the r eac t ion  products  have been  used to 
es tab l i sh  the configurat ion of the g lycoside  l inkages in the ace ta tes  of oligo and po lysaccha rd ies  [3] and to 
se lec t ive ly  hydro lyze  po lysaccha r ides  into o l igosacchar ide  f r agments  [4, 5]. 

it s eemed  in teres t ing  to extend this approach  to methyla ted  po lysaccha r ides .  In the ca se s  of s e l ec -  
t ive oxidation, it could be poss ib le  to obtain in format ion  both on the configurat ion of the g lycoside  l inkages 
and on the i r  posi t ion.  The data ava i lab le  in the l i t e r a tu r e  on the oxidation of methylated hydrocarbons  by 
CrO~ a r e  cont rad ic tory .  On the one hand, it is known that  they a r e  unstable with r e s p e c t  to the act ion of 
CrO 3 and a r e  conver ted  into the cor responding  O - f o r m u l a d e r i v a t i v e s  [2]. On the other hand, the oxidation 
of methyl  2 ,3 ,4 - t r i -O-methy l - ,3 -D-g lucopyranos ide  yields  the cor responding  uronic acid with a 77% yield 
[6]. The re [o re ,  we could expect to find r eac t ion  conditions under  which the oxidation at the anomer i c  
cen te r s  with the r e s p e c t i v e  conf igurat ion would p roceed  cons iderab ly  m o r e  rapidly and comple te ly  than 
the undes i rab le  side reac t ions .  For  this purpose,  we c a r r i e d  out a detai led invest igat ion of the oxidation 
of methyl  2 ,3 ,4 ,6 - t e t r a -  O- methyl - t3-D-ga lac topyranos ide  (I). 

It turned out that the oxidation of I by CrO 3 p roceeds  ve ry  sa t i s fac to r i ly  in AcOH at 20-25 ~ and in the 
p r e s e n c e  of 3-4 equivalents  of the oxidizing agent .  At lower  t e m p e r a t u r e s  (0-10 ~ the oxidation ra te  be -  
comes  negl:gibly sma l l .  Under the opt imum conditions found, I is oxidized prac t ica l ly  comple te ly  in 1-2 
h, and the r eac t ion  mix tu re  cons is t s  mainly  of th ree  compounds .  When the reac t ion  t i m e  is inc reased  to 
5-6 h, the mix tu re  is found (by gas -- liquid chromatography)  to contain four main r eac t i on  products  (II-V), 
whose s t r u c t u r e s  have been es tab l i shed  mainly  with the aid of m a s s  s p e c t r o m e t r y  (Table 1) and conf i rmed 
by other  methods in individual c a s e s .  

When the r eac t i on  was c a r r i e d  out in the p r e sence  of dulcitol hexaaceta te  as an in te rna l  s tandard,  the 
to ta l  yield of volat i le  r eac t i on  products  was > 90% accord ing  to the gas --  liquid ch romatograph ic  data.  At 
f i r s t  only compounds III-V,  the amounts  of which (especial ly of IV and V) gradual ly  i nc rea se ,  a r e  found in 
the mix tu re .  Compound II appea r s  a f t e r  3-4 h. The las t  compound proved to be d imethyl  L - t h r e o - 2 , 3 -  
dimethoxysuccinate. '~- The pr inc ipa l  f r agmen t s  in the m a s s  spec t r a  fit those expected for  the s t ruc tu re  in-  
dicated,  i . e . ,  
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The ion with m/e  147 decomposes  fur ther  to form an ion with m/e  119 according to the scheme 
+ 

CIt = 0CIIa CH(OCHa)2 
--OCtta -co F + " --2~ CH-=OCH~ 

0:=C--0CHa m/e tt9 
m/e t47 

According to the m a s s - s p e c t r o m e t r i c  data, the reduct ion of II by NaBH 4 folIowed by acetylat ion 
produces the respec t ive  polyols.  The oxidation of the deuterated analogs of I containing t r ideuteromethyl  
groups in positions 3 (I-3) or 2, 3, 4, and 6 (i-2, 3, 4, 6) yield IIa and IIb with one or three  CD a groups,  
respect ively ,  according to their  m a s s s p e c t r a .  Thus, II is formed f rom the C1C 4 fragment of the original 
compound (I). 

Compound III is 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g a l a c t o n o - l , 5 - 1 a c t o n e :  Its mass  spec t ra  and retention 
t ime coincide completely with the mass spec t rum and retent ion t ime of a known sample,  and the mass  
spe<;trum of the polyol obtained when it is reduced and subsequently acetylated coincides with the mass  
spe:~trum of 2 ,3 ,4 ,6 - t e t ra -O-methy l - l ,5 -d i -O-ace ty ldu lc i to l  [7]. 

Compound IV is c lear ly  methyl 2 ,3 ,5 - t r i -O-methy l -4 -O-carboxymethy l -D- lyxona te .  The principal 
ions in the mass  spec t rum of IV form as a resuI t  of the cleavage of the C 2 -  C a bond with localization of 
the charge on the C3-- C5 fragment  followed by the splitting off of a CH3OH or CHaOCOOH molecule a c c o r -  
ding to the scheme 

4- 
COOCHa CH =ogtIa 

--eH,Og COC00CHs 
il 

CHaO-- CH2 + 
CHaO-- ~ CH =0CHa-- m/e t4.5 

.+ 
CH=OCHa 

--OCOOCHs --OCOOCHa l 
--HOCOOCHa CH 

* i! 
CH20CH~ CH~0CH, CHOCHa 

(IV) rn/e t77 m/e t01 

The mass  spec t ra  of the labeled analogs of IV obtained f rom labeled analogs of I containing CDaO 
groups in positions 1, 3, 6; 3 and 4; 2 a n d  6; and 2, 3, 4, and 6 display the corresponding displacements  
in these peaks.* The reduct ion of IV by NaBH 4 followed by acetylat ion yields 2 , 3 , 5 - t r i - O - m e t h y l - l , 4 - d i - O -  
acetylpentitol,  as indicated by the gas -- liquid chromatographic  data and mass  spec t ra  of the latter [7]. 
The PMtt spec t rum of IV has three singlets (5, ppm), viz.,  3.33 (3H), 3.40 (3H), and 3.45 (3H), whose 
chemical  shifts a r e  charac te r i s t i c  of methoxy groups and methylated monosacchar ides  [8], and a signal 
at 3.8 ppm (6H), whose position is charac te r i s t i c  of methoxy groups in methyl es te rs  of earboxylic acids 
[9]. 

Compound V is 2 ,3-di-  O-methyl -4-  O-carboxymethyl -D- l ixosacchar ic  acid. The principal f ragments  
in the mass spec t rum of V a re  shifted 14 mass  units toward higher masses  f rom those in the mass spec-  
t r u m  of IV. This cor responds  to the replacement  of the two C 5 hydrogen atoms by oxygen and the fo rma-  
t ion of a second carbomethoxy group. The labeled analogs of I containing CI)aO groups in the positions 
l isted above yielded derivat ives of V whose mass  spect ra  show shifts in the peaks for these f ragments ,  
which a re  consistent  with the proposed s t ruc ture .  The reduction of V by NaBH 4 followed by acetylat ion 
produces 2 ,3 -d i -O-methy l - l ,4 ,5 - t r i -O-ace ty lpen t i to l ,  according to the gas - - l i qu id  chromatographic  data.  
The s t ruc ture  of this compound follows unambigously f rom its mass  spec t rum [7]. 

On the basis of the data presented,  a general  scheme for the oxidation of I by CrC~ can be r ep re sen -  
ted in the following manner  

*A detailed investigation of the mass spec t ra  will be published separately .  
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TABLE I. Principal Products of the Oxidation of Methyl 2,3,4,6- 
Tetra-O-methyl-fi-D-galactopyranoside (1) by CrO 3 in AcOH (20 ~ 6 

h) 

Corn- Retention Relative 
pound time * yieldl Mass spectrum m/e ,  % :~ 

3O (II) l 0,5 

(IIt) i ,2 

(~v) 1,4 

(v) i ,6 

Other 

t4 

39 

14 

206(2), i74(6), i47(14), ii9(5S), itS(iS), ii7(19), 
i03(iO0), 88(i9), 85(i2), 75(25), 73(38), 59(i5), 
45(25) 

234(7), 145(i00), 129(4), it3(17), i02(20), i01(62), 
88(84), 85(33), 75(30), 73(30), 72(42), 71(33), 45(80) 

221(0,5), 177(50), 145(93), 119(24), 101(100), 89(i7), 
88(79), 87(24), 85(13), 75(57), 73(30), 71(24), 
59(50), 45(170) 

t9t(60), 173(1~;), 159(120), 149(t4), 147(i0), t45(22), 
1i9(38), 1t8(50), 1i7(i8), 1i5(23), it3(i2), i03(60), 
lOi(iO0), 89(20), 88(30), 87(i7), 75(i70), 73(37), 
7i(24), 59(36), 45(200) 

*Relative to the original glycoside, 5~/c NPHS, 150 ~ 
"~The total yield of volatile reaction products was taken as 100%, 
$ For the conditions see the Experimental part. 

CH~OCH3 
OCr'V ~_ CH 30~L'--Ox~ OCH3 r. CH2OCH z 7 COOCH~ 

OCH, L ~CH3 ~ COOCa3 
(l) ~ (Vii) (il) 

CVi) 

/ l \ 

r 
(111) CH2OCH3 COOCHa 

(w) (v) 

Obviously, the initial attack of the oxidizing agent is directed at the anomeric center and results in 
the formation of a hypothetical intermediate compound (VI) [I0, II]. This compound may decompose with 
the cleavage of one of the following three bonds: C I- O 1 (which results in the formation of lactone III); 
C 1 -- 0 5 [which results in the formation of VII, which is subsequently converted to a derivative of tartaric 
acid (If)]. As will be shown below, depending on the substituent at C 5 in pyranoside, this intermediate 
compound can also be converted into derivatives of 5-ketoaldonie acid, which are analogous to those ob- 
tained from the acetates of methyl ~-D-hexopyranosides. Finally, compound VI may decompose with 
cleavage of the C I- C 2 bond (in the case of I, this is the main decomposition path and produces IV and V). 

It is interesting to note that the oxidation of CH30 groups into formyl groups was not observed at all, 
nor was the formation of methyl 2,3,4,6-tetra-O-methyl-L-arabinohexulos-5-onic acid, which might have 
been expected in analogy to the oxidation of the acetates of the hexopyranosides [I, 2]. At the same time, 
a very substantial portion of the reaction products corresponded to derivatives IV and V, which were not 
among the products of the oxidation of acetates of monosaccharides in [I, 2]. It should also be noted that 
we could not convert an isolated sample of IV into V by oxidation. This suggests that V is possibly formed 
from I as a result of the oxidation of the latter into a derivative of D-galactouronic acid followed by the 
cleavage of the C a -- C 2 bond. 
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TABLE 2. Oxidation Products of Methyl 2 , 3 , 4 - T r i - O - m e t h y l - f i - D -  
fucopyranoside  by CrO 3 in AcOH (20 ~ 2 h) 

Corn- Retention Relative 
pound time yield Mass spectrum m/e, % 

(xvII) 

(xviii) 

(xIx) 

1,25 

2,2 

1,3 

t8 

26 

56 

204(4), 131(6), t15(33), ~10i(25), 88(t00), 85(13), 
75(58), 73(27), 72(21), 45(19) 

191(10), t59(7)', t47(100), 103(70), 10t(t8), 88(55), 
S5(17), 75(48), 73(40), 7i(60), 45(70) 

i9t(t2), t75(2), t59(43), 147(t5), t43(i0), 13t(t0) 
tt9(33), t03(26), t01(i00}, 88(44), 85(13), 75(56)' 
73(22), 59(26), 45(48), 43(93) 

Inasmuch as  CrO a in AcOH is used for  the se lec t ive  oxidation of the glycoside l inkages,  p r o c e s s e s  
producing II and __IIIareundesirable, s ince a glycoside linkage is des t royed  during the fo rmat ion  of these  
compounds.  This  r e su l t s  in the degrada t ion  of the aglycon and, in the case  of a po lysacchar ide ,  in the 
degradat ion  of the next monosacchar ide  unit in the chain. Converse ly ,  during the fo rmat ion  of IV and V, 
a glycoside linkage is r ep laced  by an e s t e r i c  linkage, which p ro tec t s  the aglycon f r o m  the oxidizing agent,  
but it can subsequently eas i ly  be degraded under conditions which ru le  out the c leavage of the glycoside 
l inkages when the anomer i c  cen te r s  a r e  r e s i s t an t  to oxidation. 

Thus the p rob l em  consis ted of finding the conditions under which the yield of compounds IV and V 
wouM be maximal ,  and the fo rma t ion  of II and III would be reduced to a min imum.  We succeeded in show- 
ing ~hat the bes t  r e su l t s  a r  e provided by the oxidation of I by 2-4 equivalents  of CrO 3 at 20-25 ~ for  1-2 h in 
Ac20. Under these  conditions I is oxidized prac t ica l ly  complete ly .  According to the data f rom gas --  liquid 
ch romatography  with an  in ternal  s tandard  (dulcitol hexaaceta te) ,  the total  yield is 90-95%, and the amounts  
of II and lXI a r e  insignif icant  (2-3%). In the p resen t  case  Ac20 has  an impor tan t  advantage over  AeOH as a 
solvent .  The fo rmat ion  of lactone III is observed  in it .  In addition, CrO 3 d isso lves  complete ly ,  and the 
r eac t i on  p roceeds  in a homogeneous medium.  This  offers  g rea t  p rac t i ca l  conveniences .  

The next s tage  involved asce r t a in ing  the nature  of the re la t ionship  between the s t ruc tu re  and the con- 
f igura t ion of the methyla ted  methyl  glycoside and the composi t ion  of i ts  oxidation products .  For  this pur -  
pose ,  we subjected methyl  2 ,3 ,4 ,6 - t e t r a -O-me thy l - f l -D-g lycopyranos ide  (VIII), methyl  2 , 3 , 4 - t r i - L - m e t h y l -  
~ -D- fucopyranos ide  (IX), and a (X) and fi (X-f) anomer s  of methyl  L . a r abopyranos ide ,  and the comple te ly  
methyla ted  c~ a n o m e r s  of D-g lucopyranos ide  (XII), D-ga lac topyranos ide  (XIII), and D-mannopyranos ide  
(XIV) to oxidation under  the opt imum conditions we found. 

The oxidation of VIII under the conditions descr ibed  above,  like the oxidation of I, yields methyl  
2 , 3 , 5 - t r i - O - m e t h y l - 4 - O - c a r b o x y m e t h y l - D - a r a b o n a t e  (XV), whose m a s s  s p e c t r u m  is identical  to the mass  
s p e c t r u m  of IV, as  the main  product .  The yield of XV was 82%. Bes ides  XV, dimethyl  2 ,3 -d i -O-me thy l -  
4 - c a r b o x y m e t h y l - D - a r a b o s a c e h a r a t e  (XVI) was found in the r eac t ion  product  (10% yield). Its m a s s  spec -  
t r u m  coincided comple te ly  with the m a s s  s p e c t r u m  of V. The s t ruc tu r a l  fo rmulas  of XV and XVI a r e  

COOCHa COOCHa 

CHa0-- I CHa0-- 

--0CHa --0CHa 

]--0COOCH3 --0COOCHa 

~H20CHa COOCH3 
(xv) (XVl) 

The oxidation of fucoside IX either in AcOH or in Ac20 produced a somewhat different result and re- 
sulted in the formation of three main products, viz., XVII-XIX (Table 2) 

COOCH a 
CHa 

CHaO~- -~O%o CI-I30~ 191----~ 159 
_[ 103 

oc 3  oc .3 
(XVII) CH a 

(xvl l l )  

COOCH 3 

-OCH 3 
103 
191 

CHaO-- 147-'~119 

CHzO- 191--~159 

= o  
CHa 

(xlx) 
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TABLE 3. Products of the Oxidation of Ivlethyl 2,3,4-Tri-O-methyl- 
~-(X) and ~-L-arabopyranoside (XI) by CrO 3 (20 ~ 2 h) 

C o m -  Retention Relative 
pound time yield, % * Mass spectrum m/e, % 

(X) or (XI', 
(xx) 
(xxI) 
(XXII) 

~KXlII) 

Other 
(XXlV) 

i 

0,6 
1,2 
1,3 

1,4 

30 (30) 15 (5) 
5 (3) 5 (4) 

i0 (7) 20 (20) 
20 (30) 50 (50) 

35 (to) 10 (6) 

5 (20) - -  05) 

See [t31 
177(7), t17(t), Lt6(.3), t~5(:), i33(t00), tt9(23), 
~9(56), 88(17), 85(i7), 75(i8), 7~(li), 73(32), 
71(i3), 45(67), 4~(44), 43(50) 
i91(6), 177(3), 147(45), t33(t00), 13i(22), 
10i(53), 99(10), 89(22), b8(40), 87(37), 73(37), 
71(27), 70(50), 59(3t), 45(22), 44(16), 43(62) 

191(t2), i47(94), 1t9(t00), ti5(20), 104(20), 
103(20), i0i(14), 88(34), 85(20), 75(65), 73(8i), 
59(20), 45(~0) 

*The amoun~ of the compounds obtained when the oxidation reaction was carried out 
with AczO are indicated in parentheses. 

According to its mass  spect rum,  compound XVII is 2 ,3 ,4 - t r i -O-methy l -D-fucono- l ,5 -1ac tone .  As on 
the case  of i,~alactonolactone III, the mass  spec t rum of XVII contains a smal l  peak of a molecular  ion (m/e 
204) and peaks with m /e  115 (m/e 145 in the case of III) and m/e  72, which a re  charac te r i s t i c  of the 1,5- 
lactones of ;he aldonic acids.  According to the m a s s - s p e c t r o m e t r i c  data, the reduct ion of XVII by NaBH 4 
followed by acetylat ion yields 6-deoxyhexitol [7]. Compound XVIII is methyl 2 , 3 - d i - O - m e t h y l - 4 - O - c a r -  
boxymethyl--6-deoxy-D-lixonate.  Its mass  spec t rum is s imi lar  to the mass  spec t rum of IV with the one 
difference taat all the peaks of the ions which contain C 6 a re  shifted 30 mass  units to~ard  smal le r  masses  
owing to the absence of the CH30 at C 6. The reduct ion and subsequent acetylat ion of XVIII yield the c o r r e -  
sponding 5-deoxypentitol [7]. 

Compound XIX is methyl 2 ,3 ,4 - t r i -O-me thy l -6 -deoxy -L-a rab inu lo s -5 -ona t e .  The nature of its mass  
spec t rum is in good agreement  with this s t ruc ture ,  and its reduction and subsequent acetylat ion yields two 
6-deoxyhexitols [7]. 

Thus, in the case of ducoside IX, a significant amount of 5-ketoaldonic acid (XIX), which is a de r iva -  
t ive cha rac te r i s t i c  of the oxidation of hexopyranoside acetates  [1, 2], forms along with the usual react ion 
products  for methyl ~-D-hexopyranos ides ,  viz.,  XVII and XVIII. The format ion of XIX is c lear ly  due to 
the absence of a CH30 group at the C 6 of the pyranoside .  

The oxidation of methyl 2 ,3 ,4 -O-methy l -a - (X)  and f l -L-arabopyranos ide  (XI) either with AcOH or 
with Ac20 resul ts  in the formation of pract ical ly  the same react ion products (XX-XXIII), although they 
form in slightly different ra t ios  {Table 3). This can c lear ly  be attr ibuted to the appreciable content of 
the conformer  in the iC 4 ~ 1C 4 equil ibrium with an axial proton at C 1 (which is capable of react ing with 
CrO 3) in the case of ei ther  of these anomers  [12]. These products have the s t ruc tures  

COOCtI a 
COOCHa 59 ~ 15797 

c . 3 o  . . . .  . , 7  

' - I  . . . .  _t~ ~ -  89 
COOCH~ | 87 CH30 

OCH3 --I- 191 CH2OCOOCH3 45 
(xx) (xxl) (xxn) cooR 

R : H (XXII[); 
CH 3 (XXIV) 

Compound XXI is a lactone of 2 ,3 ,4 - t r i -O-me thy l - a rabon ic  acid [13] (mass spect rum).  Compound 
XXII is methyl 2 ,3 -d i -O-me thy l -4 -me thoxyca rbony l -L -e ry th rona t e .  As in the case of IV, the cleavage of 
the C 2 -  C 3 bond with local izat ion of the charge  on C 3 is most  charac te r i s t i c  of this compound. According 
to the m a s s - s p e e t r o m e t r i c  data, the reduct ion and subsequent acetylat ion of compounds XX-XII yield the 
respec t ive  polyols [7]. Compound XXIII is a monomethyl 2 ,3 ,4 - t r i -O-me thy l -L -a r abona t e .  Trea tment  of 
the reac t ion  mixture by an ethereal  solution of dizaomethane produces the dimethyl es te r  of this acid 
(XXIV), and its reduct ion and subsequent acetylat ion produces the corresponding polyol [7]. 
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TABLE 4. Oxidation Products  of 
Methyl ~ - D - G l y c o p y r a n o s i d e s  XII-  
XIV in AcOH (20 ~ , 6 h) 

" " Relative amount, % of the 
total 

Corn- position of the O-acyl group 
pound ~ /uniden- 

tified 
c o m -  
pounds 

[ 

(Xl,) 2~ 53 ~o I 13 
(XIII) 45 37 5 8 
(xIv) 3t 50 -- 8 I li 

A compar i son  of the s t r u c t u r e s  and composi t ion  of the 
oxidation products  r evea l s  that  a rab inopyranos ides  X and XI 
occupy an in te rmedia te  posi t ion between methyl  ~ -D-hexopyran -  
osides I and VIII, on the one hand, and methyl  f i -D-fucopyrano-  
side IX and the ace ta tes  of the methyl  ~ -D-hexopyranos ides  [1, 
2], on the other  hand. While de r iva t ives  of the aldopentanoic 
acids  a r e  dominant  among the products  of the f o r m e r ,  the fo r -  
mat ion of cons iderable  amounts  of methyl  5-ketoaldonates  is 
observed  in the case  of the l a t t e r .  In the case  of a rab inopyrano-  
s ides  X and XI, both types  of oxidation products  a r e  p resen t  in 
comparab le  amounts .  It is thus c lea r  that the p r e sence  and 
nature  of the subst i tuent  at the C 5 of the pyranose  r ing has a 
dec is ive  effect  on the d i r ec t ion  of the decomposi t ion  of the ini-  
t ia l ly  fo rmed  in te rmedia te  compound (VI). 

In o rder  to conclusively  r e s o l ve  the quest ion of the poss ibi l i ty  of the se lec t ive  hydro lys i s  of methy-  
lated po lysaccha r ides ,  it was n e c e s s a r y  to a s c e r t a i n  how the most  common  methyl  a - D - h e x o p y r a n o s i d e s  
(XII, XIII, and XIV) behave under  the Conditions se lec ted .  The oxidation was f i r s t  c a r r i e d  out in AcOH 
for  6 h under  the act ion of 4 equivalents  of CrO~. The oxidized mix tures  were  reduced by NaBH 4 and ace -  
ty la ted  in cases  of the poss ib le  oxidation of the CH30 group at C 1 with the fo rmat ion  of 1 - O - f o r m y l  de r iva -  
t ives ,  which a r e  difficult to dis t inguish f rom the original  compounds by m a s s  s p e c t r o m e t r y .  Such t r e a t -  
ment should conver t  the 1 - O - f o r m y l  de r iva t ives  into the cor responding  ace ta tes  of the polyols,  which a r e  
read i ly  dis t inguished f r o m  the or iginal  compounds [7], and the oxidation of the other CH30 groups should 
yield the ace ta tes  of the pa r t i a l ly  methyla ted  methyl  a - D - g l y c o p y r a n o s i d e s ,  whose mass  s p e c t r o m e t r y  
has a l so  been  thoroughly developed [14]. 

According to  Table  4, under  compara t ive ly  s eve re  oxidation conditions re la t ive ly  la rge  amounts  of 
the original  g lycos ides  (24-25%) a r e  maintained in the mix ture .  The main  reac t ion  products  a r e  6 - 0 -  
ace t a t e s ,  according  to the m a s s - s p e c t r o m e t r i c  data [14]. However ,  oxidation in Ac20 , i . e . ,  under  the 
conditions mos t  favorable  for the oxidation of me thy l /3 -D-g lycopyranos ides ,  r e su l t s  in the comple te  oxi- 
dat ion of the a a n o m e r s ,  and p rac t i ca l ly  al l  the poss ib le  mono-  and di-  O-acy l  de r iva t ives  of the methyl  
g lycopyranos ides  a r e  detected among the r eac t ion  products .  

Thus,  despi te  numerous  exper iments ,  we did not succeed in finding the conditions under  which the 
methyla ted  methyl  ~ -g lycopyranos ides  would be comple te ly  oxidized to the appropr i a t e  products ,  and the 
methyl  a - g l y c o p y r a n o s i d e s  would r e m a i n  bas ica l ly  unchanged. In light of the data obtained, the p ro sp ec -  
t ive  use  of CrO 3 for  the se lec t ive  oxidation of glycoside l inkages in comple te ly  methyla ted  oligo- and poly-  
s aeeha r ides  is genera l ly  not ve ry  encouraging.  This  approach  may  be r e c o m m e n d e d  only for  the oxida- 
t ion of glucans which a r e  linked by 1 ,6-glycoside  l inkages (oxidation in AeOH). In addition, the laws de-  
mons t ra ted  in this work  for  the oxidation may se rve  as a bas i s  for devising p repa ra t ive  methods for the 
d i rec t  oxidation of methyla ted  methyl  f i -g lycopyranos ides  to de r iva t ives  of lower  sugars  with cleavage 
of the C 1 -- C 2 bond. 

EXPERIMENTAL METHOD 

The original methyl glycosides were synthesized according to known methods (see [13]). The purity 

of the compounds obtained was monitored by thin-layer chromatography on SiO2, gas -- liquid chromato- 
graphy, and mass spectrometry. The mass spectra of the methylated derivatives of the glycosides and 

their oxidation products were recorded on a Varian MAT III Gnom instrument with the use of a column 
with 3% SE-30 and 3% ECNSS-3M on Chromosorb W~ The gas -- liquid chromatographic analyses were 

carried out on a Varian 1700 instrument in columns 1-2 m long with 5% NPHS, 5% SE-30, and 3% ECNSS- 
3M on Chromosorb W. The programmed variation in the temperature was from 80-100 ~ to the maximum 
temperature for the particular phase, the carrier gas was nitrogen, and the rate was 30 ml/min. The IR 

spectra of the compounds were recorded on a UIR-20 spectrometer in a CCI 4 solution, and the PM~R spectra 

were recorded on a Varian Da-60-1L radiospeetrometer. 

Oxidation of Methylated Methyl Glycopyranosides by CrO 3 in Glacial AcOH. Freshly redistilled 

glacial AcOH in an amount equivalent tol ml of acid per I0 mg of CrO 3 was added to a weighed portion of 

CrO 3 (I0-I00 mg),whiehwas preliminarily dried over P2Os. The mixture was stirred for 1 h at 20 ~ 
Afterwards an equal (by weight) amount of the methyl glucoside was added to it, and the mixture was 
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stirred for 1-2 h at 20-25 ~ aliquots being collected periodically. Each aliquot was diluted with an equal 

volume of water and thoroughly extracted with CHCI 3. The extract was washed with water, dried by cal- 
cined Na2SO4, filtered, and evaporated~ The remaining product was investigated by gas -- liquid chro- 
matography and then by mass spectrometry. 

Some of the compound was reduced by NaI3H 4 (I0 h), acetylated by Ae20 in pyridine, and then inves- 
tigated by the same methods. In the experiments in which duleitol hexaacetate served as an internal stan- 
dard, the yield of the reaction products was > 90% of the amount of the original compound. 

Oxidation of Methylated Nlethyl Glycopyranosides by CrO 3 in Ae20~ The oxidation of the methyl gly- 
copyranosides was carried as in the preceding case. Freshly redistilled Ac20 in an amount equivalent to 
I0 mg of lhe oxidizing agent per mg of the anhydride was added to a weighed portion of CrO 3 which was 
dried over P205, The mixture was stirred until the complete dissolution of the precipitate. Then an 
equa[ amount (by weight) of the methyl glyc0pyranoside was added, and the mixture was stirred for 1-2 h, 
aliquots being collected periodically. The subsequent operations were carried out as in the case described 
above. 

The preparative oxidation of I was carried out in AcOH. The reaction products were isolated with 
+he aid of column chromatography on SiO 2. The purity of the compounds was monitored by gas-- liquid 
chromatography and mass spectrometry. 

C ONC LUSIONS 

!o When CrO 3 in AcOH or Ac20 acts on methylated methyl glycopyranosides ~4th an axial proton at 
CI, the glycoside center is initially subjected to the attack. The predominant direction of the subsequent 
course of the oxidation depends on the nature of the C5 substituent on the pyranose ring: The oxidative 
splitting of the Ci -- C 2 bond is charaeterixtic of hexosides, and the oxidative splitting of the C i -- 05 bond 
is characteristic of the 6-deoxyhexosides and pentopyranosides. 

2o In the case of the oxidation of methyl ~-D-hexopyranosides under the same conditions, the attack 
of the CrO 3 is directed at the CH30 groups. This oxidizes them to formyl groups. The group at C 6 is 
preferentially oxidized in AcOH, while a mixture of all the possible mono- and di-O-formyl derivatives 
forms in Ac2Oo 
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