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Influence of 2'-Substituent in the Nucleosides on Burkholderia cepacia
Lipase-Catalyzed Regioselective Acylation
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Abstract: The influence of 2'-differing substituent in the nucleosides on 3'-OH regioselective acylation catalyzed by Burkholderia cepacia
lipase was investigated. The results revealed that the dominant products in the Burkholderia cepacia lipase-catalyzed acylation proved to be
3'-O-esters and the 3'-regioselectivity increased with the elongation of the aliphatic chain of the acyl donors. Burkholderia cepacia liapse
displayed excellent 3'-regioselectivity (89%—98%) in the decanoylation of nucleoside analogs possessing 2'-substitute (such as H, F, Cl, and

Br), while low 3'-regioselectivity (69%—74%) to the OH and OCH3; substitute in 2'-position.
Key words: nucleoside analog; regioselective acylation; enzyme catalysis; substrate recognition
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Scheme 1. Lipase-catalyzed acylation of nucleosides. PS IM—Burkholderia cepacia lipase.
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Table 1 3'-Regioselective decanoylation of 2'-deoxy-2'-fluorouridine catalyzed by various lipases

Regioselectivity (%)

. Ca RN
Lipase Time® (h) Conversion ~ (%) S Estor 3 Estor
Burkholderia cepacia lipase (PS IM) 9.0 99 6 89
Thermomyces lanuginosus lipase (TLL) 2.0 99 93 2
Candida antarctica B lipase (CAL-B) 10.0 99 94 3
Rhizomucor miehei lipase (RML) 15.0 10 88 4

Reaction conditions: 40 °C, 200 r/min, 2'-deoxy-2'-fluorouridine 0.04 mmol, vinyl decanoate 0.40 mmol, 50 U lipase into 2 ml anhydrous THF.

“Reaction time when the maximum conversion was achieved.

*Maximum substrate conversion.
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Table 2  Effect of organic solvents on PS IM-catalyzed decanoylation
of 2'-deoxy-2'"-fluorouridine

Regioselectivity (%)

Solvent Time (h)  Conversion (%)

5'-Ester 3'-Ester
Acetonitrile 5.0 99 15 77
Acetone 6.5 99 13 80
THF 9.0 99 6 89
Dioxane 9.5 91 10 83
tert-Butanol 15.0 87 9 84

Reaction conditions: 40 °C, 200 r/min, 2'-deoxy-2'-fluorouridine 0.04
mmol, vinyl decanoate 0.40 mmol, 50 U PS IM into 2 ml anhydrous
solvent.
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Table 3 Effect of the substituents in substrate structure on PS

IM-catalyzed decanoylation of nucleosides

Time Conversion Regioselectivity (%)
Entry R, R, T —

(h) (%) S'-Ester  3'-Ester
1 H 3.5 99 2 96
2 F H 9.0 99 6 89
3 Cl H 10.5 99 3 95
4 Br H 26.0 98 2 98
5 H OH 18.0 98 13 74
6 OH H 13.0 98 11 69
7 OCH; H 15.5 99 22 73

Reaction conditions: 40 °C, 200 r/min, nucleosides 0.04 mmol, vinyl
decanoate 0.40 mmol, 50 U PS IM into 2 ml anhydrous THF.

2 R, BURIE N F, Cl 5k Br i (5256 2~4), B
AR AR 184 K, A1 I I 13- IX i 495 1tk 3 ¥
T i, SN A B 2 9% R A A 2 AE T ik
S5'- WA ek AR IF, 2"~ 8 1) 2 ) AR AT B A /s i 7K
PEITAS”, BT LAY 207 3% A AR BUE K 0 1 35 51 1,
W R 2 5N KPR VA4S 2 8] T B2 1) 47 B, AT
PRI R A B Dy HAX Bk Iy bl A i 25 IR 1 1 4
pNLTE:C N TR 2 R R - N I 2

5'-DXIE P, TTAT AT 3R & A
2.4 BEEEEAEKAIRIT

T LR AE PS IM AL B AL S A
URE S, AR SCIE IS WAL S o 31X 3sk i # 41E
BRI (3, SEE 1~4) BB 2R 0 AL SR,
ML AR ) SO BRI AR R B, WO T R
FBEAL SN PS IMT I3 A1 A4 1) YU 2 PE, 45
RANT R 4 FI3K 5.

R4 RYEHTPS IMEXETLEUSYCEBU R
AL
Table 4 Effect of substrate structure on PS IM-catalyzed hexanoyla-

tion of nucleosides

Time Conversion Regioselectivity (%)

Entry R] Rz

(h) (%) S'-Ester  3'-Ester
1 H H 1.5 99 4 91
2 F H 7.5 98 14 83
3 Cl H 9.0 99 3 90
4 Br H 15.0 98 3 93

Reaction conditions: 40 °C, 200 r/min, nucleosides 0.04 mmol, vinyl
hexanoate 0.40 mmol, 50 U PS IM into 2 ml anhydrous THF.
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Table 5 Effect of substrate structure on PS IM-catalyzed myristoyla-

tion of nucleosides

Time Conversion Regioselectivity (%)

Enry R R, (h) ) 5Ester  3'-Ester
I H H 45 99 ! %
> F H 15 98 7 93
3 cl H 13.5 99 3 97
4  Br  H 390 99 1 2

Reaction conditions: 40 °C, 200 r/min, nucleosides 0.04 mmol, vinyl
myristate 0.40 mmol, 50 U PS IM into 2 ml anhydrous THF.
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