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New Synthesis of Monosaccharide Carbonates

By GRzZEGORzZ GRYNKIEWICZ, JANUSZ JURCZAK, and ALEKSANDER ZAMOJSKI*
(Institute of Organic Chewmistry, Polish Acadewy of Sciences, 01-224 Warszawa, Poland)

Summary A synthesis of mixed alkyl-carbohydrate car-
bonates from monosaccharides, tris(dimethylamino)phos-
phine, and dialkyl azodicarboxylates is described.

THE betaines (1)»2 formed from trivalent organophos-
phorus compounds and dialkyl azodicarboxylates are
highly reactive intermediates easily undergoing reactions
with various substrates, e.g. carboxylic acids,® malono-
nitrile, and alcohols,* efc. Of particular interest is the

R10,C-N—N-CO,R!

R3P+ (1)

reaction of (1; R! = Et, R? = Ph) with alcohols in the
presence of imides, leading in one step to substituted
imides.®> This reaction appears to be a convenient prepara-
tive method for conversion of alcohols into amines.$

We report a new reaction involving betaine-type inter-
mediates (1) and hydroxylic compounds. When mono-
saccharide derivatives containing “‘isolated’’ hydroxy-groups

were treated in THF solution at room temperature with
equimolar amounts of tris(dimethylamino)phosphine and
dialkyl azodicarboxylate, mixed carbonates (3) were
obtained in good yields.

R'0,C-N=N-CO,R!
+ — R10,C-N—N-CO,R! + R20H

I
(Me,N);P (Me,N)oP+

OR?
— R10,C-N-NH-C-OR!  (2)

(Me,N),P+ O~

R? = carbohydrate R20-CO-OR! (3)

The mechanism of the formation of carbonates from (1)
(R? = NMe,) is not clear at present. It seems however
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that a second betaine (2) formed from (1) and mono-
saccharide might be involved in the reaction.
In some cases compounds of type (4) were obtained.

R!0,C-NR-NH-CO,R!
4)

The following carbonates have been obtained:t 1-O-eth-
oxycarbonyl-2,3: 5,6-di-O-isopropylidene-¢-D-manno-

furanose, yield 40%, (519%,)%, 1-O-butoxycarbonyl-2,3:5,6-
di-O-isopropylidene-a-D-mannofuranose, 45%, (35%), 3-O-

1 Correct elemental analyses were obtained for all products.
structures. The yields refer to isolated compounds.
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ethoxycarbonyl-1,2: 5,6-di-O-isopropylidene-a-D-glucofur-
anose, 1779, 6-O-ethoxycarbonyl-1,2:3,4-di-O-isopropyl-
idene-a-D-galactopyranose,§ 65% (5%), and 6-O-butoxy-
carbonyl-1,2: 3,4-di-O-isopropylidene-a-D-galactopyranose
65% (5%).

We feel that this method can be competitive, at least in
some cases, with the classical one employing alkyl chloro-
formates and bases.”

(Received, 4th February 1974; Com. 151.)

The i.r. and n.m.r. spectra were in agreement with the assigned

1 The figures in parentheses refer to the yields of the corresponding 1,2-dialkoxycarbonylhydrazino-compounds (4).

§ A sample of 6-O-ethoxycarbonyl-1,2: 3,4-di-O-isopropylidene-o-D-galactopyranose prepared from the substrate and ethyl chloro-
formate in pyridine was identical (i.r., n.m.r., mixed m.p.) with that obtained by the method described.
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