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Abstract As one of the most potential green solvents in the 21st century, ionic liquid has been used as reaction media in the
enzymatic synthesis with enormous advantages. Compared with conventional organic media, ionic liquid could improve the
stability and selectivity of lipase, reduce side reactions, eliminate toxicant organic gas, simplify the post-processing, and be
renewable. Combined with the recent decade’s references, this review is focused on summarizing various ionic liquids as the
media, process factors, strengthening effect of field and bioreactors in the lipase-catalyzed ester synthesis process. Moreover,
some future perspectives on enzymatic synthesis in ionic liquid are discussed.
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Table 1 Properties of representative ionic liquids in synthesis of ester

Type Name Abbr. My/(gemol™") m.p./C  Miscib. p/(gecm™>) Ref.
I 1-Hexyl-3-methylimidazolium chloride HMIM-Cl 202.79 —85 Y (8.0 1.04 [9]
I Trioctylmethylammonium trifluoroacetate TOMA-TFA 481.73 N.d. N.d. N.d. [10]

I 1-Ethyl-3-methylimidazolium octylsulfate EMIM«OctSO, 320.45 —9 Y (29 1.095 [10]
g -Ethyl-3-methylimidazolium trifluoro- BMIM:CF;S0; 2883 Nd. Y89 1305 [10]
methanesulfonate
I  1-Buthyl-3-methylpyridinium dicyanamide EMPY+C4FoSO; 421.3 —6 Y (52 1.522  [11]
I  1-Butyl-3-methylpyridinium dicyanamide BMPY*N(CN), 216.3 N.d. Y (6.5 1.052 [12]
I 1-Buthyl-3-methylimidazolium hexafluorophosphate BMIM-PF¢ 284.2 15 N 1.38 [13]
I  1-Methyl-3-octylimidazolium hexafluorophosphate OMIM-PF4 340.3 <—65 N 1.245  [14]
III  1-Buthyl-3-methylimidazolium tetrafluoroborate BMIM-BF, 226 <—=65 Y (3.9 1.212  [15]
III  1-Methyl-3-octylimidazolium tetrafluoroborate OMIM-BF, 282.1 <—65 N 1.105  [16]

“Miscib.: KHEPE; Y KA, N KRN, Nod.: TEEh.
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HH TG ER R A B IR R L2 2. Jor, R bl
22 [ RERE W Candida antarctica lipase B, CaLB)J&#x
R E AR, SR RIAE T 5 SLA IR W R AH L, CaLB
5 B T  HAT B R R e M R Ak B 22,
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2 E TR RN AR B

Table 2 Lipases of esterification

Name Abbr. Ref.
Candida antarctica lipase B CalLB [28]
Pseudomonas cepacia lipase PcL [29]
Candida antarctica lipase A CalLA [27]
Mucor Miehei lipase MmL [30]
Candida rugosa lipase CrL [27]
Thermomyces lanuginosus lipase TLL [31]
Rhizomucor miehei lipase RmL [32]
Burkholderia cepacia lipase BcL [33]
Pig pancreas lipase PpL [34]
Alcaligenes sp. lipase AsL [35]
Bacillus thermocatenulatus lipase BtL [13]
Pseudomonas cepacia lipase PcL [20]
Pseudomonas sp. lipase PsL [36]

Chin. J. Org. Chem. 2012, 32, 1186~1194
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Table 3 Yield of products under stirring and ultra-sound assis-
tance of different esters

Product — Rieldlyc Ref.
Stirring Ultra-sound

Xylitol ester 39.82 60.3 [63]

Glucose ester 15.76 81.29 [60]

Sugar ester 73.1 93.21 [61]
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Figure 4 Yield of products under conventional heating with
microwave irradiation of different esters

Product : S.held/% Ref.
Conventional heating MW

FAME 73 92 [64]

Methyl salicylate 36.6 93.6 [68]

CaLB acitivity 30 57 [40]

Xylitol ester 39.82 63.1 [63]

© 2012 Chinese Chemical Society & SIOC, CAS
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Figure 3 Segmented flow of two-phase liquids in microreactor
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Figure 4 Formation of segmented flow of microreactor
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