
Preliminary communication 

A possibility for sequential analysis of oligosaccharides by stepwise 
degradation*. The selective cleavage of 2.3,4.6.2’.3’,6’.2”.3”.6”-deca-O- 
methylmaltotriitol into 2.3.4,6,2’,3’,6’-heptaC)-methyln~altose and 
2,3.6-tri-O-methyl-II-glucitol 

For peptide-sequencing analyses. stepwise degradation 1s a well est3l~lishc’d 

procedure, but in the carbohydrate field, no cornparable method is so tar known. We now 

demonstrate, with rnaltotriose as 3 ~nodel C~ml~~~~llJd. the possibility :)f ?tcpwi~ degrada- 

tion of an oligosaccharide chain from the reducing PIUI, which is generallv rhe oni!- 

position susceptible to exclusive reactions. 
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~altotriose is converted into its ~-~-~trophenyl~ycosylamine2 (I), which, 
after permethylation3 and subsequent hydrolysis under mild conditions4 , yields 
2,3,4,6,2’,3’,G’,2”,3”,6”-decaO-methylmaltotriose (2). Compound 2 is reduced with 
sodium borohydride5, to give 2,3,4,6,2’,3’,6’,2”,3”,6”-decaU-methyimaltotriitol (31, 
characterizedb, after mesylation7, as 2,3,4,6,2’,3’,6’,2”,3”,6”-deca-O-methyl-l ,SdiO- 
(methylsuIfonyl)maltotriitol(4); m.p. 94-!X*(from diethyl ether), [o&g +I 16.4O (c 
1 .O, CHCI,);vKBr 1345 (SOa) and 1170 cm-r (0-SOs); ‘H-n.m.r. data (CDCla, 250 

MHz): S 3.07:n3afi (2 s, 3 H, MeSOJ, 3.32-3.65 (10 s, 3 H, MeO), and 5.25 and 5.68 

(2 d, I H,A,+ =J;,+ = 3.5 Hz, H-l’, 1”). 
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When 3 (0.1 mmol) in diisopropyl ether (6 mL) containing acetone (5 mL, 
68 mmol) and boron trifluoride etherate (0.4 mmol) was boiled under reflux, the starting 
material had disappeared after -15 h. The reaction was monitored by gas-liquid chroma- 
tography (see Fig. 1 and Table I), and the compounds could be separated on a column of 
Chromosorb-SE-52 as their t~metl~ylsilyl derivatives B. The reaction products, namely, 

2,3,4,6,2’,3’,6’-hepta-~-methylm~tos~ (S), ~,3,4,6-tetra-O-methylglucose f6), 2,3,6-tri- 
O-methylglucose (7), 2,3,6-tri-Umethylglucitol(8), 4,50-isopropylidene-2,3,6-tri0 
methylglucitol(9) and 1,4~-iso~ropylidene-2,3,6-tri-Q-methylglucitol (IO], were identi- 
lied, and quantitatively determined, using authentic standards, as follows. Compounds 
5 and 6 were synthesized in the same way as 2, Compounds 6 and 7 were prepared by 
permethylation3 of maltose, subsequent hydrofysis of the glycosidic bonds with a cation- 
exchange resin (H?, and separation by continuous extraction with chloroform (6 after 
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Fig. 2. Selective cleavage of compound 3 by neighboringgroup participation. 
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15 h; 7 after 3 d). Following reduction of 7 with sodium borohydride’ to 8. the Fatter 
was converted by acetonation 9 into (mainly) 9 and a little 10. 

The calculated yield (g.1.c.) of >XO$: (see Table 1) of compound S dearly indicates 
the selective cleavage of the glycosidic bond nearer to the reducing end of maltotriose. 
For the selective cleavage hy neighhoring.group participation, the mechanism in Fig. 2 
is suggested: the cleavage must include the formation of :I carboyonium ion. because no 
selective reaction occurs in the absence 01‘ acetone. under conditions otherwise the same. 

Cleavage of‘ the reaction product 5 into compounds 6 and 7 zould occur by a 
similar, electrophihc attack of the acetone&boron trifluoridr complex 011 the glycusidic 
bond, and subsequent hydrolysis by traces ot’ water in the reaction mixture. Acid-catalyred 
hydrolysis, by hydrogen fluuride as a product of decomposition of boron trlfluoride. can 
be excluded, because cleavage of 5 is not inhibited by additicrn of pyridine. tlydrolysis 
of the isopropylidene groups in 9 and IO yields the small proportiorl of‘ X !‘o~md in the 
original reaction-mixture. 
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