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ABSTRACT: A new synthetic linear dextran having one hydroxyl group in position 3 of each 
repeating unit, 2,4-dideoxy-(1-->6)-0(-D-threo-hexopyranan (3), was prepared by the cationic ring
opening polymerization of 1,6-anhydro-3-0-benzyl-2,4-dideoxy-f:/-o-threo-hexopyranose (1), fol
lowed by debenzylation. The I ,6-imhydro dideoxy compound 1 was obtained from microcrystalline 
cellulose via four step reactions. The polymerization of 1 was carried out using phosphorus 
pentafluoride and boron trifluoride diethyl etherate at temperatures ranging from - 90 to ooc. The 
stereoregular polymer with 0(-anomeric configuration, 3-0-benzyl-2,4-dideoxy-(1-->6)-0(-D-threo
hexopyranan (2), was obtained at lower temperature in high yield. Disordering of the stereoreg
ularity depending upon polymerization conditions was estimated by the 13C NMR spectrum and 
specific optical rotation. The high reactivity of 1 in polymerization, copolymerization, and acid
catalyzed solvolysis is discussed on the basis of the electronic and steric effects for the deoxygenated 
structure of 1. Debenzylation of2 with sodium metal in liquid ammonia afforded a white powdery 
polymer identified as 3 by the 13C NMR spectroscopy. 
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Polysaccharide synthesis via ring-opening 

polymerization of anhydro sugar derivatives 

is a useful method for preparing polysaccha

rides with well-defined structure/·2 and an 

important target of this method is to synthe

size regioselectively modified polysaccha

rides. For this purpose, we previously adopt

ed 1, 6-anhydro-2, 4-di -0-benzyl-/)-o-gluco

pyranose as a precursor.3 - 9 The free hydroxyl 

group in position 3 was modified by acetyla

tion,3 alkylation,4·5·7 •8 deoxygenation,6 and 

oxidation,9 and the resulting compounds were 

polymerized and then deprotected to give 

desired polysaccharides. 

I ,6-Anhydro-2,4-dideoxy-/)-o-threo-hexo

pyranose is of interest as another precur

sor because it can be prepared simply and 

quickly10 and has a potentially reactive skel

eton of deoxygenated anhydro sugars. In this 

paper, polymerization of its benzylation pro

duct 1 ,6-anhydro-3-0-benzyl-2,4-dideoxy

/)-o-threo-hexopyranose (1) was attempted 

and 2,4-dideoxy-(1--+6)-!X-D-threo-hexopy

ranan (3) synthesized according to Scheme 

I. Compound 1 is an optically active bicyclic 

acetal with one benzyloxy substituent in the 

C-3 axial position. There have been several 

reports on polymerization of benzylated 

monodeoxy-6·11 - 14 and dideoxyl 5·16 1,6-

anhydro sugars, which include the optically 

active-6·11 ·14 and racemic12·13 ·15 ·16 ones of 

carbohydrate-6· 11 and noncarbohydrate12 - 16 

origin. Discussion on the polymerization re

activity of 1 is made in terms of the position 
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Scheme I. Synthesis of 2,4-dideoxy-(1---.6)-rx-o-threo-

hexopyranan. 

and orientation of the benzyloxy substituent. 

EXPERIMENTAL 

Monomer Synthesis 

1, 6-Anhydro-2, 3, 4-tri-O-benzyl-f3-o-glu

copyranose1·4 and 6, 8-dioxabicyclo[3.2.l]oc

tane17 - 19 were synthesized according to the 

method previously described. 1, 6-Anhydro-

3-0- benzyl-2, 4-dideoxy- /3- D-threo- hexo

pyranose (1) was synthesized via four step 

reactions from microcrystalline cellulose as 

shown in Sc"heme II. Microcrystalline cellu

lose kindly supplied by Asahi Chemicals Co. 

was pyrolyzed under reduced pressure (1 mm 

Hg) to give 1,6-anhydro-{3-o-glucopyranose 

(yield, 37%). 1 ,6-Anhydro-2,4-di-O-p-tolu

enesulfonyl-{3-o-glucopyranose was synthe

sized as described20 (yield, 89%). 

-!& 
4 

Ts, -so2-Q-cH3 

R 
OTs OTs 

Scheme II. Synthesis of 1,6-anhydro-3-0-benzyl-2,4-

dideoxy-{3-o-threo-hexopyranose. 

1, 6-Anhydro-2, 4-dideoxy-{3-D-threo-hexopy

ranose (4)10 

The monomer precursor 4 was synthesized 

according to the method described by Kelly et 
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a/. 10 1, 6-Anhydro-2, 4-di-0-p-toluenesulfon

yl-{3-o-glucopyranose (6.5 g) was dissolved 

in 100 ml of dry tetrahydrofuran (THF), and 

cooled below ooc in an atmosphere of dry 

nitrogen. Lithium triethylborohydride solu

tion in THF (0.28 M, 100 ml) was added 

dropwise, and the solution was stirred at room 

temperature for 24 h. After the reaction so

lution was cooled below 0°C, 15 ml of deion

ized water, lOOm! of 3 M aqueous sodium 

hydroxide solution, and 80 ml of 30% hydro

gen peroxide were successively added. The 

mixture was extracted with dichloromethane, 

and the organic layer was concentrated to give 

a colorless viscous liquid which included 4 

and an isomer 1, 6-anhydro-3, 4-dideoxy-/3-D

threo-hexopyranose. The crude product was 

purified by silica gel column chromatogra

phy (eluent, ethyl acetate/triethylamine 20: 1 

vjv) and 4 was isolated in a yield of 1.3 g 

(73%). 

1, 6-Anhydro-3-0-benzyl-2, 4-dideoxy-{3-D

threo-hexopyranose (1)21 

To the solution of 4 (2.0 g) in THF (25 ml) 

were added 0.64 g of sodium hydride, 0.054 g 

of tetrabutylammonium iodide, and 1.8 ml of 

benzyl bromide. The solution was stirred at 

room temperature. for 1.5 h, and then another 

portion of sodium hydride (0.64 g), tetrabu

tylammonium iodide (0.054 g), and benzyl 

bromide (1.8 ml) was added. The solution 

was stirred at room temperature for another 

3 h and at 50°C for 1 h. The reaction was 

quenched by the addition of excess amount of 

water and the product was extracted with 

chloroform and purified by silica gel column 

chrol]l.atography to give a viscous liquid 

(2. 73 g, 82%). Anal. Calcd for C13H160 3 : C, 

70.89%; H, 7.32%. Found: C, 70.89%; H, 

7.38%. [ct]b5 -58.0° (c = 1, in chloroform). 13C 

NMR (CDC13) 138.4, phenyl (ipso); 128.1, 

phenyl (meta); 127.1, phenyl (ortho and para); 

100.0, C-1; 71.5, C-3; 70.3, CH2 (benzyl); 

69.6, C-5; 67.6, C-6; 35.2, C-2; 33.6, C-4. 
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Polymerization 

Polymerization was carried out by high 

vacuum technique. 1•3 - 9 Monomer 1 was dis

solved in dichloromethane and dried over 

calcium hydride. The solution was transferred 

through a glass filter into a polymerization 

tube and the solvent was distilled off in vacu

um until the prescribed monomer concentra

tion was attained. The initiator break -seal 

was broken and the initiator was transferred 

into the polymerization tube previously cool

ed in a liquid nitrogen bath. Phosphorus 

pentafluoride was generated by thermal deg

radation of the precursor p-chlorobenzene

diazonium hexafluorophosphate. Boron tri

fluoride diethyl etherate was used as a di

chloromethane solution prepared in a break

sealed ampule under high vacuum. The po

lymerization was carried out in a thermostat

controlled refrigerator with occasional shak

ing. A small amount of pyridine was added to 

terminate the polymerization and the mixture 

was poured into a large volume of methanol. 

The product was purified by repeating the 

reprecipitation from its chloroform solution 

into methanol. 13C NMR (CDC13 ) of the 

stereo regular polymer 2: 138.4, phenyl (ipso); 

128.2, phenyl (meta); 127.3, phenyl (ortho and 

para); 97.7, C-1; 70.9, C-3; 69.9, CH2 (benzyl); 

69.0, C-6; 66.8, C-5; 36.2, C-2; 34.3, C-4. 

Debenzylation 

Polymer (0.3 g) was dissolved or dispersed 

in a mixture of toluene (30 ml) and 1, 2-dime

thoxyethane (15 ml) and was added to 50 ml of 

liquid ammonia with stirring at - 33°C. Small 

pieces of freshly cut sodium metal were added 

to the solution until the dark blue of the 

solution persisted. Ammonium chloride and 

excess water were added, ammonia was evap

orated, and the residue was washed with di

chloromethane to remove any unreacted 

polymer. A deblocked polymer was obtained 

from both the precipitate and aqueous solu

tion. The precipitate was separated by centrif

ugation and dissolved in dimethyl sulfoxide 
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(Me2SO). Insoluble impurities were remov

ed by filtration, the filtrate was poured into a 

large volume of methanol, and the resulting 

white powdery polymer was dried in vacuo. 

The aqueous solution was dialyzed in water for 

2 days, concentrated, and freeze-dried to give 

a white powdery polymer. 

Characterization 
1 H and 13C NMR spectra were recorded on 

a Japan Electron Optics Laboratory JNM

FX-200 Fourier transform NMR spectrometer 

operating at 200 and 50 MHz, respectively. 

Chloroform-d and Me2SO-d6 were used as 

solvents and tetramethylsilane as the internal 

standard. Optical rotations were determined 

at 25°C in a Japan Spectroscopic Co. DIP-

181 digital polarimeter using a water-jacketed 

1-dm cell. Melting points of benzylated poly

saccharides were determined by a Perkin 

Elmer DSC-2 differential scanning calorim

eter at a heating rate of 10 deg min - 1 . The 

number average molecular weights of ben

zylated polysaccharides were estimated by gel 

permeation chromatography on a Hitachi 

634A high performance liquid chromatograph 

with a Shodex GPCA-80 M column (8 mm¢ 

x 1000 mm; polystyrene standards; solvent, 

chloroform). 

RESULTS AND DISCUSSION 

Polymerization of 1 ,6-Anhydro-3-0-benzyl-

2,4-dideoxy-[3-D-threo-hexopyranose (1) 

The results of the polymerization of 1 are 

summarized in Table I. The polymerization 

was carried out in dichloromethane at dif

ferent temperatures between -90 and oac. 
Both phosphorus pentafluoride (PF 5 ) and 

boron trifluoride diethyl etherate (BF30E1z) 

were effective initiators and the polymeriza

tion proceeded promptly. A higher polymeri

zation rate was attained by phosphorus 

pentafluoride and the highest polymer yield 

was 97% (exptl. no. I-44). 

A white powdery polymer was obtained. 
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Table I. Polymerization of 1,6-anhydro-3-0-benzyl-2,4-dideoxy-fJ-o-threo-hexopyranose• 

Exptl. 
Monomer Initiator Temp Time Yield {3-Formb c mpd 

!Vfne 
Mw!M: No. 

mmol moll- 1 mol% to monomer 

1-40 2.0 1.0 PF5 2.5 

1-29 2.0 1.0 PF5 5.0 

1-38 2.0 1.0 PF5 2.5 

1-28 2.0 1.0 PF5 5.0 

1-41 2.0 1.0 PF5 0.5 

1-42 2.0 1.0 PF5 1.0 

1-44 2.0 1.0 PF5 2.5 

1-30 2.0 1.0 PF5 5.0 

1-46 3.4 1.4 PF5 5.8 

S-1 3.4 1.4 PF5 5.8 

1-37 2.0 1.0 PF5 2.5 

1-39 2.0 1.0 BF30Et2 2.5 

1-31 4.0 1.3 BF30Et2 3.4 

1-43 2.0 1.0 BF30Et2 2.5 

1-47 2.0 1.0 BF30Et2 2.5 

• Solvent, dichloromethane. 

b Determined by 13C NMR spectroscopy. 

c In chloroform; c, l.Og/lOOml. 

d by DSC. 

oc min 

-90 120 

-90 60 

-78 30 

-78 30 

-60 120 

-60 120 

-60 30 

-60 15 

-60 3 

-60 120 

-40 10 

-60 1 day 

-60 360 

-40 120 

0 20 

% % aeg oc x w- 4 

66 + 127.0 163-177 1.0 3.3 

82 -0 +133.1 165-178 1.6 4.7 

90 +126.9 157-175 1.5 4.4 

68 + 127.4 159-174 1.5 5.0 

14 -o +137.7 167-178 1.6 4.7 

61 -0 +131.6 164-178 1.4 3.8 
97f,g -0 +134.1 162-176 1.5 3.2 
60h + 127.1 153-173 1.2 2.7 

81 + 128.8 149-167 1.2 3.7 

621 4 + 113.51 136-1491 1.2' 1.8' 
25j.k 13 + 108.Ii 135-145i o.w I.9i 

77 7 + 117.4 141-155 1.2 2.3 

17 -o +131.7 171-182 0.99 3.6 

87 +127.5 156-171 1.5 3.1 

82 -0 + 135.8 168-181 1.2 2.8 

46 6 +113.2 136-154 0.53 1.6 

• Determined by GPC using polystyrene standards in chloroform. 

r Anal. Calcd for {C13H160 3)": C, 70.89%; H, 7.32%. Found: C, 70:88%; H, 7.36%. 

• Extraction with benzene gave a benzene-soluble fraction less than 1%. 

h Extraction with benzene gave a 13% benzene-soluble fraction (Mn, 0.63 x 104) and a 87% benzene-insoluble fraction 

(Mn, 2.1 X 1 04). 

1 Benzene-insoluble fraction. 

i Benzene-soluble fraction. 

k Anal. Calcd for (C13H160 3)": C, 70.89%; H, 7.32%. Found: C, 70.60%; H, 7.35%. 
1 It is possible that the polymer contains less than 3% {3-form as judged by the data. 

It was soluble in chloroform and dichloro

methane, partially soluble in benzene and tol

uene, and insoluble in other common organic 

solvents. The specific rotation was positive and 

high. The melting point determined by dif

ferential scanning calorimeter was higher than 

those of other analogous benzylated polysac

charides. 5-8 GPC showed that the number 

average molecular weight was in the range of 

5,300 to 16,000, which corresponded to DP 

of 24 to 73, and the weight distri

bution was wide compared to those of the 

analogs. The elemental analytical data as 

described in the footnote of Table I were 

satisfactory. 

The typical 13C NMR spectrum of the 

930 

polymers is presented in Figure 1. There ap

peared only a set of ten sharp signals assign

able to the stereoregular 3-0-benzyl-2,4-di

deoxy-(1 struc

tural unit (2). The chemical shifts and their 

assignments are discribed in Exprimental 

Section. Compared with the chemical shifts 

of a completely deoxygenated skeletal poly

mer 2,3,4-trideoxy-(1 

pyranan, 18 the benzyloxy substitution in 

place of the equatorial hydrogen atom in 

position 3 of each pyranose unit caused a 

53 ppm downfield shift for the C-3 resonance 

and a 6.9 ppm downfield shift for each of the 

adjacent C-2 and C-4. No resonance due to the 

p-configurational unit was observed. 

Polymer J., Vol. 18, No. 12, 1986 
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Figure 1. 50 MHz 13C NMR spectrum of stereoregular 

:i-0-benzyl-2,4-dideoxy-( I ---+ 6)-rx-D-threo-hexopyranan. 

Solv., CDC13; concentration, 2.5%; Me4 Si standard. 
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Figure 2. 50 MHz expanded 13C NMR spectrum of the 

stereoirregular polymer. Solv., CDC13 ; concentration, 

6%; Me4 Si standard. 

Figure 2 shows an expanded 13C NMR 

spectrum of the. other polymers ( exptl. no. S-1, 

1-37, and 1-47) suggesting the presence of a 

small portion of the ,8-structural unit along the 

polymer chain. In addition to the large res

onances due to the stereoregular IX-configura

tional unit, six small resonances whose inten

sity was independent on the molecular weight 

of the polymer were observed as indicated by 

arrows. Three signals with different intensities 

were detected in the C-1 anomer region: an 

isolated downfield small signal at 100.8 ppm 

assignable to ,8-C-1 and a large peak (d) at 

97.7 ppm with a shoulder at 98.1 ppm assign

able to IX-C-1. It is reasonable to assume that 

the splitting of the IX-C-1 resonance is due to 

the dyad sequence and the shoulder to the IX-

Polymer J., Vol. 18, No. 12, 1986 

structural unit adjacent to the ,8-structural 

one. 18 The peak ratio of the IX- and ,8-anomeric 

signals gave an estimate of ,8-anomer content 

as listed in Table I. The other arrowed signals 

were also caused by the presence of the /3-
anomeric unit although no detailed assignment 

was made. 

The specific optical rotation of the poly

mers, a measure of the stereoregularity, varied 

depending on the polymerization conditions. 

Little correlation was detected between the. 

rotations and molecular weights of the poly

mers, but the polymer with a lower rotation 

had a lower melting point as depicted in Fig

ure 3. The polymer with a lower rotation also 

showed a hight solubility in benzene. As 

examples, the content of the benzene-soluble 

fraction was less than 1% for 1-44 = 

+134.1°), 13% for 1-30 

and 29% for S-1. It was found that the poly

mers having lower rotation ( + 108°-+ 116°) 

contained the ,8-anomeric structural unit 

(4-13%) as estimated from the 13C NMR 

spectroscopy. We assume that the polymers of 

the higher rotation > 130°) have the 

complete IX-anomeric structure. However, 

it is possible that the polymers of the inter

mediate rotation ( + 130° > [1X]b5 > 125°) con

tain small amounts of the ,8-anomeric unit 

(less than 3%) although the ,8-anomeric unit 

could not be detected owing to the limited 

sensitivity of the 13C NMR spectroscopy. 

190...-----------. 

I MELTING IS 

180 COMPLETED I 'I' 
2 150 , I -

rl ... 
13?o'-O---LII0--12J...0---113-:-0--:-'140 

Figure 3. Relationship between specific optical ro

tation and melting point of the polymer 2. 
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Complete IJ(-anomeric stereoregular poly

mers > + 130°) were obtained when 1 was 

polymerized at lower temperature for short

er time. On the other hand, the stereoregu

larity along the polymer chain was lowered at 

higher polymerization temperature. Even at a 

low temperature, the stereoregularity was 

disordered when the polymerization was car

ried out for longer time. For an example, 

compare the fJ-anomeric content and the 

specific rotation between the polymers 1-46 

and S-1. The stereoregularity also tended to be 

lowered when PF5 rather than BF30Et2 was 

used (compare 1-37 and 1-43; S-1 and 1-31) 

and the amount of PF5 was increased (com

pare 1-44 and 1-30). 

Reactivity of 1,6-Anhydro-3-0-benzyl-2,4-di

deoxy-{3-D-threo-hexopyranose (1) in polym

erization, copolymerization, and solvolysis 

Copolymerization (Table II) and acid-

catalyzed solvolysis were attempted to obtain 

information on the reactivity of 1. The co

polymerization between 1 and 1,6-anhydro-

2, 3,4-tri-0-benzyl-fJ-n-glucopyranose (5) was 

carried out in a 0.5: 0.5 molar feed with use 

of PF 5 initiator. The resulting polymer was 

found to be composed almost entirely of the 

structural unit 1. The copolymerization be

tween 1 and racemic 6, 8-dioxabicyclo[3.2.1]

octane (6) was carried out with the BF30Et2 

initiator and terminated at a low conversion. 

The IJ(-anomeric C-1 resonance of the unit 1 

in the 13C NMR spectrum was split into two 

peaks due to the dyad copolymer sequence, 

which is evidence of copolymerization. In its 

1 H NMR spectrum, the anomeric protons of 

the structural units of 1 and 6 were observed at 

5.05 and 4.88 ppm, respectively, whose area 

ratio was 0.36: 0.64. 

Acid-catalyzed solvolysis of 1 was carried 

out at an ambient temperature in a mixed 

solvent of acetone-d6 and deuterium oxide 

(volume ratio 3: 1) in the presence of dichlo

roacetic acid as catalyst. 22 •23 The reaction was 

followed by the disappearance of the /3-C-1 

carbon signal, and 1 was hydrolyzed at a rate 

of 1.3 x 10- 6 s- 1. Under similar conditions, 6 

was hydrolyzed more rapidly (5.0 x 10- 6 

s- 1),23 but several related compounds in

cluding 5 and some deoxy 1, 6-anhydro sugar 

derivatives having a benzyloxy substituent in 

position 2 were not hydrolyzed at a measur

able rate. 15 ·24 The reactivity of 1 in copolym

erization and solvolysis was higher than that 

of 5 but lower than that of 6. 

IF! 
OBn OBn 

5 6 

Structures 5 and 6 

It is worthwhile to note that the polymeri

zation of 1 could be initiated by a weak Lewis 

acid boron trifluoride diethyl etherate. It 

has been reported that BF30Et2 polymerize 

2-deoxygenated 1, 6-anhydro-sugar deriva

tives11·17-19 but are unable to polymerize 

1, 6-anhydro sugar derivatives having a ben

zyloxy substitutent on the C-2 position. 15 

Table II. Copolymerization of 1,6-anhydro-3-0-benzyl-2,4-dideoxy-Jl-n-threo-hexopyranose (t)• 

Comonomer Initiator Time Yield 
Exptl. xb 
No. 

mmol mmol mol% to monomers min % 

1-33 2.0 5 2.0 PF5 5.0 5 25 0.98 

1-34 1.5 6 1.5 BF30Et2 5.0 100 8 0.36 

• Solv., dichloromethane; monomer concentration, I.Omoll- 1 ; temp, -60oC. 

h Mole fraction of 1 unit in the copolymer; determined by 1 H NMR spectroscopy. 
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It has been demonstrated that, compared 

with other 1,6-anhydro sugar derivatives, 1 

has high reactivity in terms of copolymeriza

tion, acid-catalyzed solvolysis, and initiation. 

It is reasonable to assume that the high reac

tivity of 1 is associated with the 2-deoxygen

ated structure which makes the reaction center 

less sterically hindered and more basic and 

nucleophilic. The importance of the inductive 

effect of the 2-hydroxyl group was evident 

from the rates of hydrolysis of methyl 2-

deoxy- and 3-deoxy-a-n-glucosides relative to 

the parent glucoside. 25 

Thus, the polymerization of 1 proceeded 

promptly and the stereoregular polymer 2 was 

obtained in high yield. However, the polymer 

was of relatively low molecular weight and 

wide distribution. The stereoregularity also 

tended to be lowered under slightly different 

polymerization conditions. We assume that 

some side-reactions causing insertion of {3-

structural unit and cleavage of the polymer 

chain once produced are also promoted by the 

high reactivity of the deoxygenated structure 

of the monomer 1 and the polymer 2. 

Synthesis of 2,4-Dideoxy-(1 --+6)-a-D-threo

hexopyranan 

Debenzylation of the polymer 2 using so

dium in liquid ammonia is summarized in 

Table III. When the benzene-soluble poly

mer was used (exptl. no. SD-1), the reaction 

proceeded smoothly and the debenzylation 

product was obtained in a quantitative yield. 

The other benzylated polymers were only 

partially soluble in the reaction medium (a 

mixture of toluene and I, 2-dimethoxyeth

ane) and hence exptl. nos. ID-30 and ID-37 

must be carried out in a dispersion state. 

After the reaction, the mixture was treated 

with water and dichloromethane and the 

product was isolated as a white powder 

from both the aqueous phase and the pre

cipitate. The total yield was low owing to the 

insufficient contact between the reactant and 

reducing agent. 

The debenzylated polymer SD-1 of low 

molecular weight was soluble in Me2SO and 

dimethylformamide and partially soluble in 

water and methanol. The polymers ID-30 and 

ID-37 were only partially soluble in Me2SO 

and dimethylformamide and insoluble in 

methanol. Even the polymers obtained from 

the aqueous phase, after once dried, became 

insoluble in water. 

Figure 4 is the 13C NMR spectrum of the 

polymer obtained by debenzylation of the 

stereoregular polymer 2. There appeared no 

resonances of the benzyl group but six sharp 

resonances assignable to the stereoregular 2,4-

dideoxy-(1--+6)-a-D-threo-hexopyranan (3). C-

1, 96.4; C-2, 38.9; C-3, 61.8; C-4, 37.0; C-5, 

66.1; C-6, 68.2. Debenzylation on C-3 posi

tion caused a large upfield shift of 9.1 ppm for 

the C-3 carbon and a small downfield shift of 

2. 7 ppm for each of C-2 and C-4 carbons. In 

Table III. Debenzylation of 3-0-benzyl-2.4-dideoxy-(1->6)-a-D-threo-hexopyranan (2)" 

Exptl. 
2 Na Time YieJdh/% c ['l]d 

No. 
hr So ln. Ppt. deg dlg- 1 g g 

10-30 0.30 1.9 4.0 24 31 

10-37 0.28 0.59 13.7 37 15 

SD-1 0.15 0.37 3.7 96 0 + 132.0 0.10 

• Solvent, a mixture of toluene (30 ml) and I ,2-dimethoxyethane ( 15 ml); liquid ammonia, 50 mi. 

h After the reaction mixture was treated with water, the product was isolated from the aqueous solution and the 

precipitate which are given in "Soln." and "Ppt.", respectively. 

c Me2 SO; c, I gj!OOml. 

d In Me2SO at 25°C. 
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MozSO 

HO d o a • 
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Figure 4. 50 MHz 13C NMR spectrum of 2,4-dideoxy

(J--.6)-oc-n-threo-hexopyranan. Solv., Me2 SO; concen

tration, 3%; external lock, D20: acetone standard 

(30.4ppm). When Me2 SO-d6 was used as the solvent, the 

signal e was concealed behind the peak of the solvent. 

addition to these signals, several weak ab

sorptions were detected in the spectrum of the 

debenzylated product SD-1. Among them, the 

adsorption at 100.0 ppm was assigned to the 

C-1 carbon of the /3-anomeric structure, and 

the /3-anomeric content estimated from the 

rx- and /3-anomeric resonances was 13% which 

agreed with that of the benzylated polymer. 
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