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Abstract: Glycosyl acrylate and methacrylate were synthesized by lipase-catalyzed
esterification of vinyl acrylate and vinyl methacrylate with B-methyl glucoside in t-butanol
as a reaction medium. At the optimum conditions of initial concentration of 150g/l B-methy!
glucoside, molar ratio of 1 : 3, 5%(w/v) lipase(Novozym 435) and 50T, we attained up to
100% conversion for enzymatic glycosylation of vinyl acrylate and vinyl methacrylate by
supersaturated solvent process. The polymerizable glycosyl acrylates and methacrylate are
expected to have hiomedical application as hydrophilic monomers and hydration modifiers

to be used for biocdmpatible hydrogel.

Keywords ' lipase-catalyzed esterification, glycosyl acrvlate/methacrylate, glyvcosylation.
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Fig. 1. Experimental reactor set-up for
lipase-catalyzed glycosylation.
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Table 1. Effect of Organic Solvents on
Conversion of p-methyl glucoside

Solvent Conversion(%)
AA | MAA | VMA
1,4-Dioxane 10.5 53 | 1068
Acetonitrile 38 10 777
Acetone 0 0 0
t-Butanol 214 | 246 | 379
t-Amy! alcohol 198 | 232 | 263
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Fig. 2. Effect of enzyme content on

conversion of f-methy! glucoside in

lipase—catalyzed glycosylation of wvinyi

methacrylate.
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Fig. 3. Effect of molar ratio of B-methyl
glucoside to vinyl methacrylate on
lipase~catalyzed glycosylation.
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Time (h)
Fig. 4. Effect of initial concentration of B

~-methyl  glucoside  on  lipase-
catalyzed glycosylation of vinyl
methacrylate.
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Table 2. The State~of-the Arts of Enzymatic Process for Glycosyl Methacrylate/Acrylate

rocess || giycosyl acyl molar enzyme/ merz?s::;?im initial reaction | conversion remark
type agent donor ratio | content(%6) e(hr) conc.{g/L} | temp.(T) (%)
phenyl .
Pseud . Klibanov
glucose vinyl acrylate | 1 : 3 s boranic 18 45 79 &
s/10 complex/ Tkedal10]
t-butanol/24
SUCrose vinyl acrylate ([ [ : 2 m;’fa 4 rlldzme'/ 50 20 DO;TF;; et
sugar-
A ) Opticlean e Dordick et
based sucrose | divinyl adipate | 1:3 | (P | pyridine/48 | 342 0 al{15]
. . Otimase L Chang
sycrose vinyl acrylate | 1.4 M-440/10 pyridine/24 342 30 %0 &Park(16]
Strep tomyses Tokiwa &
ghicose | divinyl adipate | 1 : 8 DMFE/24 45 35 70 Kitagawa
sp/0.2-05 umn
methyl . . . - \ Rethwisch
galactoside vinyl acrylate | 1 : 2 | Lipase P/13 | pyridine/48 65 20 60 et al. [4]
Li
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ghictoside vinyl acrylat | 1: 2 435375 aceton/23 122 55 100 Rethwisch
[13]
methyl jcocid | 103 ] MMl buanoviz| 150 50 78 | Kim{18]
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sEngp Rethwisch, Macromolecules, 28, 6014
(1995).
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