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ABSTRACl- 

Polymers, based on dextran and cellulose, having 2-([(4_boronophenyl)- 
methyl]-ethylammonio)ethyl and -diethylammonio}ethyl groups were prepared. It 
was shown that these polymers could be employed for absorption of cis-ciiol com- 
pounds. The polymers were found to be highly specific towards polyols, carbo- 
hydrates, nucleosides, and nucleotides over a wide range of PH. The polymer based on 
DEAE-Sephadex A-25 was used in separating nucleosides, and in fractionating 
mononucleotides and carbohydrates. The chromatographic behavior of carbo- 
hydrates is delined by their structure and conformation, which are also responsible for 
dilTerent stabilities of the boronic complexes generated. 

INTRODUCTION 

Most dials are known to afford cyclic complexes only with arylboronic* acid 
anions having coordination number 4. 
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In general, the larger the degree of dissociation of the arylboromc acid, the wider the 
range of pH in which the formation of complexes with cis-diols occurs. Thus, 
adenosine affords the most stable complexes with phenylboro_mc acid (PI& 8.86) in 
the range of pH 7.5, (4-metbylphenyl)b oronic acid (pK, 10.0) at pH8.0, and (3- 
nitrophenyl)boronic acid (pK, 7.30) at1 pH 7.0. Similar results were obtained in the 
study of complexes of phenylboronic, (3-nitrophenyl)boronic, and (4-methoxy- 
pheny1)boror.k acids with carbohydrate?. 

*Editor’s note. The nomenclattire employed in this article is based on that in Chem. Abstr. Index 
Guicie, Section ZV, 76 (1972) paragraph 239. 
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formamide (3 ml). The reaction was conducted under a stream of argon for 4.5 h at 
60”, and then for 12 h at 18-20”. The polymer was treated as described in the previous 
experiment. Found: B, 0.48% ; capacity, 0.45 mequiv. g-l. 

EBAE-celhdose. - Tributylamine (0.4 ml) and tris[4-(bromomethyl)phenyl]- 
boroxin (0.5 g) were added to a suspension of U-(2-aminoethyl)cellulose (2.0 g) in 
IV&-dimethylformamide (9 ml). The mixture was stirred under a stream of argon for 
12 h at 100’; then, treatment similar to that described for the Sephadexes was 
performed. Found: B, 0.23% ; capacity, 0.2 mequiv. g- ‘. 

Determination of absorption of mtcleotides on DEBAE-Sephadexes. - (a) The 
ligand solution (l-2 ml), having a 2:3 ratio of mequiv. of B per mmole of nucleoside, 
was added to DEBAE-Sephadex A-25 (10 mg) swollen in 0.2 ml of 0.01~ buffer of 
appropriate pH (TEAB or sodium acetate in acetic acid), or in hydrochloric acid. The 
mixture was stirred for l-2 h and filtered. The capacity of the polymer was determined 
by measurement of the optical absorbance of the titrate at 260 nm (see Table I). 

(6) The ligand solution (3 ml), having a 5:7 ratio of mequiv. of B per mmole of 
l&and, was added to DEBAE-Sephadex LH-20 (100 mg) swollen in 1 ml of ImM 
TEAB, pH 7.15. The mixture was stirred for 2-3 h, and filtered, and the polymer was 
washed with the same buffer until minimal optical absorbance of the washings was 
achieved. 

Chromatography of D-arabirzono- and D-gh&2ono-iactones. - A solution o 
D-arabinono-@lactone (5 mg) in 0.1 ml of 0.01~ sodium acetate-acetic acid buffer 
(pH 5.0) was placed on the column with 100 mg of the polymer in the same buffer. 
Elution with the same buffer afforded a peak with 3.49 mg of D-arabinonolactone 
(70% of the original sample), ZIP =2.0 ml, v, = 7.0 ml. Elution with 0.1~ acetate 
buffer, pH s-0, gave the peak for D-arabinonic acid (25-30%) (13 ml). 

The same absorption conditions were used for D-gluconolactone. Two peaks 
were eluted in the way just described. Yield of the tist fraction, 18% of the original 
quantity (D-glucono-l,IIactone), 0, = 2.3 ml, v, = 13 ml. The initial compound 
(-75%) was eluted with 0.1~ acetate buffer (pH 5.0) (see Fig. 1). 
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