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Preparation of ($)-3-acetoxy-2-methylpropanol with lipase. Young-Bae Seu*, Yun-Chan Su and Kap-Duk
Lee'. Korea Research Institute of Bioscience and Biotechnology, KIST P.O. Box 115, Yusong, Tagjon 305-600,
Korea, 'Department of Chemistry. Dongguk University, Kyungju 780-714, Korea — Optically active carboxylic
acid, D-(—)-B-hydroxyisobutyric acid {(D)-(—)-HIBA} is a useful chiral starting material for the preparation
of enantiomerically pure hioactive compounds which have a chiral methyl carbon center in the molecule such
as captopril, a-tocopherol, erythromycin A, muscone and so on. (S)-3-Acetoxy-2-methylpropano! can be used
as the precursor of (D)-(—)-HIBA, that is, chemical oxidation of the hydroxyl group and subsequent hydrolysis
of acyl group in (S)-3-acetoxy-2-methylpropanol affords D-(—)-B-hydroxyisobutyric acid. ($)-3-Acetoxy-2-methyl-
propanol was prepared by lipase-catalyzed asymmetric hydrolysis. In the enzymatic hydrolysis system, lipase
AY (Candida rugosa) provided the expected (S)-3-acetoxy-2-methylpropanol in 60% e.e. of the enantiomeric
purity under the phosphate buffer and organic co-solvent system.
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Table 1. Used enzymes for screening of asymmetric hydroly-

Enzyme

Ongin

Lipase P5 {Amano)

Pseudomonas sp.

Urase (Amano) Rhizopus niveus
PPL (Sigma) Porcine pancreas
Lipase A  {Amano) Aspergilius niger

Pancreatin {(Amano)
Lipase M (Amano)

Hog pancreas
Mucor javanicus

Lipase P  (Nagase) Pseudomonas sp.
Steapsin {Tokyokasel) Hog pancreas

WG (Sigma) Wheat Germ

PLE (Sigma) Esterase (Porcine Liver)
Toyobo-LIP (Toyobo) Immobilized Lipase
F-AP15 (Amano) Rhizopus oryzae

Acylase (Amano) Aspergillus species
Acylase (Tokyokasei) Aspergtlius species
Lipase MY (Meito) C. cylindracea nov. sp.
CCL (Sigma) Candida cviindracea

Lipase AY (Amano)
Lipase OF (Meito)

Candida rugosa
Candida cylindracea

PLE Isolated Pig liver esterase
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(2 mmol)3} lipase AY 0.32 g-&(F#"] 90%)< 7 364]
?}.Eo} 7La§3—] Al wukErE A2 W EtOAc® 33
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10 mg& dry CH.Cl 0.5 m/el =¢l% ice-bathol| 4] J
7rAl 71 Abefoll A (S)- MTPA[(S) (+)-a-methoxy-a-(tri-
fluoromethyl)phenylacetic acid]i HE A F8 MTPA
chloride 16 mg3} Et:N 0.2 m/-& 543~ 1547 ulgh
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Table 2. Enantioselective hydrolysis of 2-methyl-1,3-propa-
nediol diesters by various lipases
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Substrate &

Condition c
pH70 (Con- pPH65 PpH70 Con-
[U.]u, fig. [a] 0 Lalp, hg.
Lipase CHCl; CHCl;  CHCI;

Lipase PS5 +50 R +55 431 R

(Amano)
PPL +24 R + 0.6 0 R
Lipase OF —2.3 S — 2.5 0 S
CCL —1.5 5 +0.9 0 R
Steapsin +0.7 R +0.8 +0.4 R
Lipase MY —4.3 S —20 0 S
Toyobo-LIP +2.0 R +2.0 +1.5 R
Lipase M +2.5 R +3.3 +24 R
F-AP15 +1.1 R +24 +0.8 R
Lipase A +0.9 R +1.9 +0.5 R
Pancreatin + 1.7 R + (.7 + 1.3 R
Urase +1.9 R +3.3 +2.2 R
Lipase AY —3.2 S +2.2 +0.5 R
Lipase P +19 R +13 404 R

(Nagase)
WG +0.9 R +1.5 +0.9 R
Acylase -20 S 408 +10 R

(Amano)

Acylase |

(T. Kasei) — 2.6 S + 1.7 +0.7 R
PLE +1.3 R +1.3 +1.4 R
PLE (Sigma) +1.1 R +1.8 + (1.6 K
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A 7158 Hk-g-(asymmetric hydrolysis)2 o] &3l D-
(—)-HIBA®| AFAel (S)-typee} njA] s}patsbad oF
F-Z& (S)-(—)-3-acyloxy-2-methylpropanol-& A} 4}s}=
a4t vh-S-Z7& screening 3tk &= £ A 44l
T 21+ 2-methyl-1,3-propanediol & #E] o}A3} u}
(acylation) 2.5 acyl group<l acetyl, butyryl7] & %] 3}
A& 2-methyl-1,3-propanediol diester® 7]# 3 o]
§-ste] AlGel A & ghell diEkom gl = gl i
pase 20575 H"ﬂﬁﬁ}ﬁi phosphate buffer 7.02] -%7{
gt A FA 7R-sl Mk-2(asymmetric  hydrolysis).©.:
(S)-type2] Bty A HFatatr] ol57.8.8. af ALE} = llpase
X33 A (specific rotation, [aln value) 4re] ==
L % screening 9] chH(Table 2).
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Table 3. Selected enzymes for (§)-(— )-3-acetoxy-2-methylp-
ropanol

Enzyme Origin

Lipase AY {Amano)
Lipase MY (Meito)
Lipase OF (Meito)

Candida rugosa
Candida cylindracea nov. sp.
Candida cviimdracea

CCL (Sigma) Candida cylindracea
Acylase  {Amano) Aspergillus species
Acylase  {Tokyokasei) Aspergtllus species

= Candida} Aspergillus 2 2] lipase 68
g}oﬂp}(’l‘able 2). olE cq pH of k.9 pH 65~7.0
o A4 SFeig afo]E Molx] eafor} 724
o] #3lglale] Zr1E Holom 1% 5}k A o)
A+ 255 A }éLL. 45 2] Candzda el 8] lipase &
# % A 3lgici(Table 3).

Fatd A g =o)7] 93l 7]1A 2-methyl-1,3-propa-
nediol diacetateol] tfs}e] A= lipase 43-% o) 23}
olg] tjofsk Z=7(F-71 8o A7) Ao 13 &

T Z )&}l 4] 2] specific rotation [a], ZF-& & A}shed
£, 17 lipase AY-phosphate buffer pH 6.5/isobutyl
alcohol(1/1), 0C2] F 7 A ZH o) #@steidel 3

& 60% e.e(enantiomeric excess)E ‘e ¢lo)

ue 4% 2o
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# 2 71 . Lipase AY in phosphate buffer pH 6.5/
isobutyl alcohol (1/1) at 0C

Optical Purity : Laly — 3.8, (CHCly), 60% e.e.
Chemical Yield : 65%

e o

Captopril, a-tocopherol, erythromycin A, muscone 3%}
7ho ook sal: Ap|FAERL] FAo] 9lo]A
©.8.3% 27U EE o]y 33dlslAde] D(— }B hyd-
roxyisobutyric acidi A xX3H7] gl 2 HAA R
(S)-(—)-3-acyloxy-2-methylpropanol-2- A1 3# &} 1 lipase
o) WA hrrsures o gato] o9 AL A wal
itk diAlA 7] A 2-methyl-1,3-propanediol diacetate

& v}t lipases AH2-3ko] FAl 7}F-8fl (asymmet-
ric hydrolysis)A| 71 23} lipase PS(Amano #)°F, Pseu-
domonas sp.y2] -5+ phosphate buffer pH7.0 =74
Sholl A sk (optical purity) 95% e.e.2] (R)-(—)-3-
acetoxy-2-methylpropanol-g- 80%¢] 582 AJAF&)o] o
™, lipase AY(Candida rugosa)®l 73-$-+ phosphate bu-
ffer pH 65/i30buty alcohol (1/1), OC29] =713}l A]
HHow & (8)-(—)-3-acetoxy-2-methylpropanol 3§
“E}é‘l“{r_‘-E ‘2}‘ 60% e.e. & Y AFSFoi )
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