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Repor t s  that  CrO 3 in AcOH solution can be used to c a r r y  out the se lec t ive  oxidation of ace ty la ted  hexo-  
pyranos ides  [1, 2] have been followed by var ious  a t tempts  to de t e rmine  glycoside bond configurat ions in oligo- 
and po lysacchar ide  ace ta tes  by oxidations of this type [3]. The p rocedures  in quest ion he re  r e s t  on the fact  
that  CrO 3 r ead i ly  oxidizes acetyla ted  pyranos ides  with an axial  hydrogen a t  the C 1 a tom to 5-ketoaldonic acid 
e s t e r s  while leaving pyranos ides  c a r ry i ng  an equator ia l  hydrogen a t  the C l a tom unaffected.  Although the oxi- 
dation of the acetyla ted  hexofuranos ides  p roceeds  less  se lec t ive ly  [2], conditions can be found under  which the 
a - a n o m e r ,  but not the f i - anomer ,  will be oxidized [4]. Ac20 , a compound in which both CrO 3 and the poly-  
saeeha r ide  ace ta tes  a r e  r ead i ly  soluble,  has been proposed for  use  as the solvent  in work with the po ly sac -  
char ides  [5]. 

The p r e sen t  work  was a study of the reac t ions  of the anomer ic  ace ta tes  of the me thy l -3 ,6 -anhydro -  
ga lac topyranos ides  with CrO3, and the behav ior  of po lysacchar ides  containing a 3 ,6 -anhydroga lac tose  r e s idue  
under this type  of oxidation. The act ion of CrO 3 in Ac20 on m e t h y l - 2 , 3 , 4 , 6 - t e t r a - O - a c e t y l - ~ -  (l) and methy l -  
2 ,3 ,4 ,6 - t e t r a -O-ace ty l - f l -D-gaLac topyranos ides  (II), m e t h y l - 2 , 4 - d i - O - a e e t y l - 3 , 6 - a n h y d r o - ~ -  (IIl) and me thy l -  
2 ,4 -d i -O-ace ty l -3 ,6 -anhydro - /~ -D-ga lac topyranos ides  (IV), and a g a r o s e  ace ta te  (V) was invest igated he re .  The 
galae tos ides  (I) and (II) w e r e  used to de t e rmine  the conditions requ i red  for  c a r r y i n g  out the modified oxidation 
reac t ion .  Since compounds (IlI) and(IV) show a 4C 1 conformat ion  of the py ranose  r ing,  and this conformat ion  is 
r e in fo rced  by the p r e s e n c e  of an additional r ing ,  it was to be ant icipated that  the ~ - a n o m e r  (IIl) would be p r e -  
fe ren t ia l ly  oxidized. Yields of the oxidation products ,  and the amounts  of r eac t an t s  r ema in ing  at  the end of the 
reac t ion ,  were  de te rmined  by g a s - l i q u i d  ch romatography ,  using the hexaace ta te  of inositol  as an in ternal  
s tandard [6]. The s t r u c t u r e s  of the r eac t ion  products  were  l a rge ly  de termined by chromatograph ic  mass  spec -  
t r o m e t r y  (C MS). 

The t e m p e r a t u r e  proved  to be the dec i s ive  fac tor  in de te rmin ing  the degree  of oxidation of (I). Thus 85- 
90% of the compound r em a i ned  unoxidized a t  the end of a 15-rain r eac t ion  a t  0~ and 80-83% unoxidized a t  the 
end of a s imi l a r  r eac t ion  a t  20~ at  the end of a 1.5-h oxidation a t  50~ the conditions r e c o m m e n d e d  for  poly-  
saccha r ide  oxidation in AcxO, only 22% of the compound (l) r ema ined  unoxidized [5]. Oxidation products  could 
not be detected in a c h l o r o f o r m  ex t r ac t  Of the reac t ion  mix ture .  The glucoside (II) was comple te ly  conver ted  to 
the methyl  e s t e r  of 2 ,3 ,4 ,6 - t e t r a -O-ace ty l -5 -ke toa ldon ic  acid (VI) by a 15-min  oxidation a t  20~ [2], the yield 
in sepa ra t ion  being 55%. In other words ,  the se lec t iv i ty  of oxidation of(l) and (II) is maintained in Ac20, a t  
l ea s t  if r eac t ion  is c a r r i e d  out a t  e levated t e m p e r a t u r e .  
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A 15-min  oxidation lef t  27% of (IV) unreac ted  a t  20~ while a 20-min  oxidation at  the s a m e  t e m p e r a t u r e  
lef t  3% of the compound unreacted .  H e r e  the oxidizing act ion was d i rec ted  toward both the C 1 and C 6 a toms  of 
the glycoside.  The 7-1actone of me thy l -2 ,4 -d i -O-ace ty l - /~ -D-ga lac topyranos ideuron ic  acid (VII) was obtained 
by ex t rac t ing  the r eac t i on  mix tu re  with ch lo roform.  A m a x i m u m  lactone yield of ~ 10% was obtained in a 30- 
min r eac t i on  a t  20~ The s t ruc tu re  of (VII) was deduced f r o m  m a s s  s p e c t r o m e t r y  and conf i rmed by the fol-  
lowing r eac t i on  sequence:  
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Methy l - f i -D-ga lac topyranos ide  (VIII), p r epa red  by reducing  (VII) by NaBH 4 in 50% methanol  solution, could be 
hydrolyzed in 2 N H2SO 4 to give the ga lac tose  (IX), or ace ty la ted  to give compound (11). T r e a t m e n t  of c o m -  
pound (VII) with MeONa in methanol  solution gave the methyl  e s t e r  of methy l - f i -D-ga lac topyranos ideuron ic  
acid (X), whose s t r u c t u r e  was de te rmined  f rom m a s s  spec t roscopy  of the ace ta te  (X1). Finally,  hydrolys is  of 
the lactone with 2 N H2SO 4 led to the fo rmat ion  of D-ga lac touronic  acid (XII), which was identified c h r o m a t o -  
graphica l ly .  

The oxidation of (III) proceeded exo thermica l ly ,  leading rap id ly  to extensive  des t ruc t ion  of the mono-  
saccha r ide .  Les s  than 1% of the compound r ema ined  unreac ted  a t  the end of a 15-min oxidation a t  20~ while 
comple te  consumpt ion  was at tained in a 30 -min  oxidation a t  this s a m e  t e m p e r a t u r e .  T r a c e s  of compounds of 
inde te rmina te  s t r uc tu r e s  were  detected in the c h l o r o f o r m  ex t rac t  obtained in the s tandard t r ea tmen t  descr ibed  
in the Expe r imen ta l  sect ion.  T race s  of compound (XIII), a de r iva t ive  of ke toga lac ta r ic  acid (CMS), were  
obtained by working a t  t e m p e r a t u r e s  in the - 3 0  to -40~  range  and rap id ly  diluting the r eac t ion  mix tu re  with 
cold toluene.  
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It could be r e a s o n a b l y  a s sumed  that  this compound appea r s  as an in te rmedia te  in the s t rong oxidation of both 
(III) and (IV). 

F r o m  this it  followed that  the conf igurat ion of the glycoside cen te r  mus t  af fec t  the r a t e  of oxidation of 
both (lid and (IV), the f i -anomer  being the m o r e  s table  of the two compounds,  jus t  as anticipated.  Both anomers  
a r e ,  however ,  a l m o s t  comple te ly  broken down, the C 6 a tom being more  r ead i ly  oxidized than the anomer ic  cen-  
t e r  in the 3 ,6 -anhydro -ga lac topyranos ides .  

Analys is  of the s t rong  oxidation products  was ca r r i ed  out by diluting the reac t ion  mix ture  with a l a rge  
amount  of methanol  and then evapora t ing  it to d rynes s .  This p rocedure  a s su red  that the excess  CrO 3 would be 
consumed in oxidizing the alcohol [7]. G a s - l i q u i d  ch roma tog raphy  showed that  s o m e  90% of (1) was left un-  
r eac ted  a t  the end of a 15-rain oxidation a t  20~ and this without the appea rance  of side products  in the r e a c -  
t ion mixture .  Acid methanolys is  followed by ace ty la t ion  without p r e l i m i n a r y  r e m o v a l  of the chromic  sal ts  left  
the r a t i o  of total  ga lac tos ides  to inositol  ace ta t e  unal tered.  

P roceed ing  in a s i m i l a r  manner ,  the r eac t ion  mix tu re  r ema in ing  f r o m  the oxidation of (Ill) was diluted 
with methanol ,  evapora ted ,  and then subjected to succes s ive  methanolys is  and acetylat ion.  G a s - l i q u i d  
ch roma tog raphy  showed the p r inc ipa l  r eac t i on  produc t  components  to be the dimethyl  e s t e r s  of ace ty l t a r t ron ic  
acid (XIV), d i - O - a c e t y l t a r t a r i c  acid (XV), and t r i - O - a c e t y l a r a b i n a r i c  acid (XVI). The s t ruc tu re s  of these c o m -  
pounds w e r e  deduced f r o m  g a s - l i q u i d  ch romatography ,  and conf i rmed by compar i son  with the mass  spec t r a  of 
comp6unds of known s t ruc tu r e s  in the cases  of (XV) and (XVI). Compounds (XIV)-(XVI) were  detected in p r o -  
ducts f r o m  the oxidation of (IV) but not (II). 
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I t  should be noted that  the re  have been e a r l i e r  r e p o r t s  of the appearance  of t a r t a r i c  ac idamong  the products  
r esu l t ing  f r o m  the oxidation of methylated glycosides  by ch romic  anhydride  [8]. 

On the basis  of this p r e l i m i n a r y  work  it  was a s sumed  that  the oxidation of (V) would lead to the comple te  
c leavage  of the po lymer  with fo rmat ion  of a de r iva t ive  of 5-ketoaldonic acid which would be, in turn,  es te r i f i ed  
by the products  f r o m  oxidation of the 3 , 6 - a n h y d r o - L - g a l a c t o s e  r e s idue  

[-- CIi20A c �9 -] 
AcO 

l_ oa~ o A. 
(V) 

Since the oxidation of (V) p roceeds  exo the rmica l ly ,  the addition of CrO a mus t  b e  c a r r i e d  out gradual ly .  Ca rb o -  
hydra te  f r agments  could not be detected in the organic  phase  r e su l t ing  f r o m  ext rac t ion  of the r e ac t i on  products  
with ch lo ro fo rm [5]. Since d ia lys is  of the r eac t i on  m i x . r e  led to an a l m o s t  comple te  loss  of the r eac t i on  p r o -  
duets ,  it was a s sumed  that  r eac t ion  mus t  have resu l t ed  in the extensive  des t ruc t ion  of (V). Compounds (1), (I1) 
and (V1), and (XIV)-(XV1), products  r esu l t ing  f r o m  the breakdown of 3 , 6 - a n h y d r o - L - g a l a e t o s e ,  we re  detected by 
g a s - l i q u i d  ch roma t og raphy  and chromatograph ic  m a s s  spec t roscopy  of s y s t e m s  in which sepa ra t ion  had been 
c a r r i e d  out by s u c c e s s i v e  acid methanolys is  and alkylat ion.  Despi te  the fact  that the ga lac tose  res idues  ex i s t  
in the f l -configurat i0n,  ca lcula t ion showed that  at  l ea s t  t h ree  such l inkages r ema ined  unoxidized in each a g a r o s e  
ace ta t e  molecule  (cf. [9]). 

The a t t empt  was made to detect  the p r e s e n c e  of f r agments  incorpora t ing  ga lac tose  r e s idues  joined by 
glycoside bonds with products  r esu l t ing  f r o m  oxidation of the 3 , 6 - a n h y d r o - L - g a l a c t o s e  r e s i d u e s .  This was 
done by t r ea t ing  solutions of the products  f r o m  the oxidation of a g a r o s e  ace ta te  in methanol  with NaBH 4. 
Chromatograph ic  mass  spec t ro scopy  of s y s t e m s  which had been acetyla ted and chromatographed  on s i l ica  gel 
showed only the p r e s ence  of the polyol ace ta tes  (XVI1)-(XX) 

CH~OAc C H 2 O A c  C H 2 O A c  CH~OAc 
[ I I I 
CHOAc (CHOAc)2 (CHOAc)a (CHOAc)c 
I [ l I 
CHzOAc C H 2 O A c  C t t ~ O A c  CH2OAc 
(XVII) (XVIII) (XIX) (XX) 

The indication he re  was that  the g lycoside  bonds of the ga lac tose  r e s idues  r e m a i n i n g  in the po lysacchar ide  
a f t e r  oxidation a r e  capable  of c leaving under  the act ion of bases .  In fact ,  the pentaace ta te  of f l -D-ga lac to-  
py ranose  (XX1) was essen t i a l ly  the only produc t  obtained by t rea t ing  the products  of oxidation of (V) with MeONa 
in methanol  solution, with subsequent  acetyla t ion and chromatographing  on s i l ica  gel,  the yield being of the 
order  of 30%, as calcula ted in t e r m s  of the ga lac tose  f r agments  in the a g a r o s e  ace ta t e  molecule .  

Thus,  po lysaechar ide  eleav~ige in the oxidation of (V) is l a rge ly  the r e s u l t  of breakdown of the 3 ,6-anhydro-  
L - g a l a c t o s e  r e s idue  to diearboxyl ie  acid de r iva t ives .  A cons iderab le  number  of the D-ga lae tose  res idues  
r e m a i n  unoxidized,  and this despi te  the fac t  that  the glucoside cen te r s  exis t  in the f l-configurat ion.  Thus,  con-  
elusions concerning the configurat ion of the glueoside bonds in the molecule  of (V) can give a d is tor ted  p ic tu re  
of po lysacehar ide  s t r u c t u r e  if based on the r e su l t s  of oxidation studies alone. 

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

Descending paper  ch roma tog raphy  (PC) was c a r r i e d  out on FN-15 paper ,  using the following solvent  s y s -  
t ems  : t e r t - a m y l  a l c o h o l - n - p r o p a n o l - w a t e r  (8 : 2 : 3t A); ethyl a c e t a t e , p y r i d i n e - w a t e r  (2 : 1 : 2, B}, n - b u t a n o l "  
p y r i d i n e - w a t e r  (4 : 3 : 3, C); AcOH--n-bu tano l - -wa te r  (4 : 1 : 1, D). IO 4- and AgNO 3 were  used for  zone develop-  
ment ,  in genera l ,  and anil ine phthalate  in the ca se  of the reducib le  s accha r ides .  Th in- layer  ch romatography  
was ca r r i ed  out on unsupported KSK si l ica  gel f i lms ,  working in CHC13--acetone (9 : 1 ,  E)  a n d  (1 : 1 ,  F)  s y s t e m s .  
Concentra ted H2SO 4 was used for  zone development ,  in genera l ,  and o - aminopheno l -HaPO 4 in the ca se  of the 
3 ,6-anhydro  der iva t ives  of the monosaechar ides  [10]. G a s - l i q u i d  ch roma tog raphy  was c a r r i e d  out on a Pye 
Unicam-104 s y s t e m  using a 150 x 0.6 cm column, the la t ter  packed with 3% SE-30 for work  a t  200~ (G) and 
with 3% MGA fur ~r a t  220~ (1). Except  in the ca se  of compounds (VI1) and (XX1), yields and re tent ion  t imes  
for  the monosaceha r ide  oxidation products  we re  de te rmined  r e l a t i ve  to inositol  hexaace ta te  [6]. Peak  a r e a s  
and re ten t ion  t imes were  calculated with the aid of a Kent Chromalog-2  in tegra tor .  Chromatographic  mass  
spec t roscopy  was c a r r i e d  out with a Var ian  MAT-111 s y s t e m  working a t  a 4 deg/min gradient  over  the in terval  
f r o m  130 to 300~ and using a 150• 0.2 c m  column packed with 10% SE-30.  

The galaetos ides  (I) and (II) were  p r e p a r e d  by the p rocedure  of [11]. 
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Methyl-2,4-di-O-acetyl-3,6-anhydro-~-D-galactopyranoside (iiI), The mixture obtained by adding 0.2 
ml of Ac20 to a solution containing 10 mg of methyl-3,6-anhydro-c~-D-galactopyranoside dissolved in 0.2 ml of 
pyridine was evaporated with heptane and toluene in vacuum over a period of 24 h. TLC data showed an ap- 
proximate 100% yield of product, Rf 0.6 (E), mp 82-83~ (from methanol), [C~]D+53 ~ (C 1.3; CHC13). Mass 
spectra m/e: 229 (M- 31), 200 (M- 60), 157, 144, 127, 103, 99, 98, 85, 83, 43. Found: C, 51.0i; H, 6.63%. 
CtlHi6OT. Calculated: C, 50.77; H, 6.15%. 

Methyl-2,4-di-O-acetyl-3,6-anhydro-~-D-galaetopyranoside (IV). The preparation here was similar to 
that used in synthesizing methyl-3,6-anhydro-/~-D-galactopyranoside. Rf 0.62 (E), mp 98-99~ (from methanol), 
[~]D-85.4 ~ (C 0.8; CHCI3). The mass spectrum of (IV) was identical with that of (Ill). Found: C, 51.12; H, 
6.28%. CttHI607. Calculated: C, 50.77; H, 6.15%. 

General Method of Oxidizing Compounds (1)-(IV). A 30 mg sample of CrO 3 was added to a solution con- 
raining 10 mg of monosaccharide and 12 mg of inositol hexaaeetate dissolved in 0.3 ml of Ac20. At the end of 
the reaction, the system was cooled, diluted with water, neutralized with CaCO 3 and NaHCO3, and extracted with 
chloroform. 

Oxidation of (i), The yields of compound (i) obtained in 15 rain reaction were as follows: 85-90% at 0~ 
80-83% at 20~ for a 90 rain reaction at 50~ the yield was 22%. A mixture of (1) and the residue melted with- 
out a melting-point depression. 

Oxidation of (II). A 15 roan reaction at 20~ gave a 55% yield of the methyl ester of 2,3,4,6-tetra-O- 
acetyl-5-ketoaldonie acid (VI) [2]. Mass spectra (m/e): 317 (M- 59), 303 (M- 73), 275 (M-- 59 - 42), 261 
(M-- 73 - 42), 243 (M-- 73 -- 60), 233, 219, 215, 201, 191, 183, 173, 157, 132, 115, 113, 103, 101, 73, 43. 

Oxidation of (IV). The yield of residue (IV) at 20~ was 27% for a 15 rain reaction and 3% for a 30 min 
reaction. The mass spectra of (IV) and its residuewere identical. A 20 mg (10%) yield of the T-lactone of 2,4-di- 
O-acetyl-/3-methyl-D-galactopyranosideuronic acid was obtained from 0.2 g of (IV) by preparative TLC (30 
rain reaction at 20~ Rf 0.7 (E). [~]D--172~ (C 0.2; CHCI3), mp 112-113~ (from methanol)~ Mass spectra, 
m/e: 243 (M-- 31), 232 (M- 42), 217, 201, 183, 171, 157, 154, 142, 141, 128, 115, 112, 103, 99, 43. Methyl-/~- 
D-galactopyranoside (VIII), Rf 0.51 (A), was obtained by reducing (VII) with an excess of NaBH 4 (50% methanol, 
20~ 5 h) ; compound (II) was obtained by the acetylation of (VII]?) (pyridine, Ac20 , 20~ 24 h). Hydrolysis of 
(VII1) (2 N H2SO4, 100~ 4 H) gave the D-galactose Rgal 1 (C, D). Treatment of (VII) with MeONa in methanol 
solution (10 rain, 20~ gave the methyl es ter  of methyl-/~-D-galactopyranosideuronic acid (X), Rf 0.3 (F), which 
was identified by mass spect rometry  of the acetate (XI), Rf 0.55 (E). Mass spectra,  m/e: 317 (M-- 31), 289 
(M-- 59), 257 (M-- 31-- 60), 246 (M-- 102), 243, 229, 197, 187, 186, 169, 157, 145, 132, 115, 103, 43. Hydrolysis 
of (VI1) (2N H2SO4, 80~ 24 h) gave D-galactouronic acid, Rf 0.39 (B). 

Oxidation of (III). a) The yield of residue (III) in 15 rain reaction at 20~ was less than 1%; residue for- 
marion could not be detected in a 30 min reaction at this same temperature.  When working over the interval 
f r o m - 3 0  to -40~  the react ion mixture was diluted with cold toluene and washed with water at the end of 30 
min. Gas- l iquid chromatography disclosed the presence of t races of compound (XIII) ; this was assumed to 
have a 7-1actone ketogalactaric acid s t ructure  on the basis of the following mass spectrum, m/e: 246 ( M -  42), 
229 (1V~- 59), 215, 187, 186, 174, 157, 115, 85, 43. 

b) The react ion mixture (20~ 30 rain) was carefully poured into absolute methanol, and the resulting 
solution evaporated in dryness.  The dry residue was treated with a 1% solution of HC1 in methanol (0.43 ml of 
AcCI dissolved in 10 ml of CHaOH), held at the boiling point for 0.5 h, neutralized with PbCO3, evaporated, 
acetylated, carr ied to the sil ica-gel-packed column (LS 40/100)andelutedwithCHC13. Chromatographic mass 
spectroscopy showed the product to be a mixture of the dimethyl ester  of O-acetyltartronic acid (XIV), m/e: 
159 ( M -  31), 148 ( M -  42), 131 ( M -  59), 104, 43; the dimethyl es ter  of di-O-acetyl tar tar ic  acid (XV), m/e:231 
(M--31), 203 ( M -  59), 189, 174, 161, 143, 132, 129, 119, 101, 99, 43; the dimethyl ester  of t r i -O-acety lara-  
vinaric acid (XVI), m/e: 303 ( M -  31), 275 ( M -  59), 261, 233, 203,201, 190, 173, 161, 145, 132, 90, 43. Com- 
pounds (XV) and (XV1) were identified from gas- l iquid chromatography and study of the mass spectra of com- 
pounds of known structures .  

Agarose Acetate (~f), A 1 g sample of agarose was dissolved in the minimum amount of dry formamide; 
to this solution there were successively added, under constant st irring, 20 ml of Ac2 O and 20 ml of pyridine, 
and the mixture allowed to stand for 24 h at 20~ and then poured into 1 liter of water. The resulting precipi- 
tate was washed with water and methanol, taken up in chloroform, and the resulting mixture evaporated to a 
thick syrup from which compound iV) was precipitated with methanol. Study of the IR spectra showed this com- 
pound (V) to be free of OH groups. 
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TABLE 1. Retention Times  of the Monosaccharide Aceta tes  and 
Oxidation Products ,  Relat ive  to Inositol Hexaaceta te  

i 

Oxidation of (V). To a solution containing 0.5 g of (V) dissolved in 15 ml of Ac20 the re  was added 1.5 g 
of CrO3, addition being made port ionwise in the cour se  of 1 h t ime.  This mix ture  was allowed to stand until 
dissolut ion was completed and then ca re fu l ly  poured into anhydrous methanol ,  and the new mixture  evapora ted  
to d ryness .  The d ry  r e s idue  was then t rea ted  a s  descr ibed  above (cf. Oxidation of (III), point b). Chroma to -  
graphic  mass  s p e c t r o m e t r y  showed the product  obtained here  to be a mixture  of (XIV)-(XVI), (I), (II), and (V1). 
The dry  r e s idue  left  f rom the oxidation of (V) was dissolved in anhydrous methanol and t rea ted  with an excess  
of NaBH 4 (20~ 12 h). The resu l t ing  solution was neutral ized with Ky-2 (tI+), evapora ted ,  aeetyla ted ,  c a r r i e d  
over  to the s i l i c a -ge l -packed  column, and eluted with ch loroform.  Chromatographic  mass  spec t roscopy  showed 
the product  obtained to be a mixture  of polyol ace ta tes  (XVII), m/e:  159 ( M -  59), 158 (M-- 60), 145, 116, 115, 
103, 86, 73, 43; (XVIII)) m/e: 231,217, 175, 170, 157, 145, 128, 116, 115, 103, 86, 73, 43; (XIX), m~e: 289, 260, 
243,229, 217, 200, 187, 175, 158, 145, 127, 115, 103, 98, 85, 43; (XX) , m/e: 375, 361, 289, 272, 259, 217, 187, 
175, 170, 157, 145, 139, 128, 127, 115, 103, 97, 85, 43 [12]. 

The dry residue was treated with MeONa in methanol solution (10-15 min, 20~ Further treatment was 
carried out in the manner described above. From 0.5 g of (V) there was obtained 0.15-0.17 g (N30~0) of the 
pentaaeetate of ~3-D-galactopyranoside (XXI), Rf 0.55 (E), mp 140-142~ (from methanol), [~]D + 20.5 ~ (C, 0.5; 
CHCI3). Mass spectra, m/e: 331,288, 275, 245,242, 200, 187, 182, 169, 157, 145, 140, 127, 126, 115, 103, 98, 
43; el. [13~ 14]. 

CONCLUSIONS 

1. Treatment of the acetylated methyl-3,6-anhydrogalactopyranosides with chromic anhydride dissolved 
in acetic anhydride leads to gentle oxidation at the C 6 atom with subsequent formation of derivatives of the di- 
earboxylic acids. Formation of the T-lactone of the methyl glycoside of galactouronic acid is observed in the 
case of the fl-anomer. 

2. A considerable number of the D-galactose residues remain unaffected during oxidation of the agarose 
acetate, and this despite the fact that the glycoside centers exist in a fi-configuration. Polysaccharide cleavage 
is largely due to breakdown of the 3,6-anhydro-L-galactose residues. 

3. A method for separating the products resulting from strong glycoside acetate oxidation by chromic 
anhydride is proposed. 
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