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Enantioselective Hydrolysis for the Precursor of Azole-containing
Compounds using Acinetobacter sp. SY-01 Lipase and Increase of
Enantioselectivity by the Removal of Reaction Products
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Screening of a strain was carried out to produce an enantioselective lipase toward the precursor of [traconazole as
azole-containg compounds, which are well known as antifungal drug agents. An Acinetobacter sp. SY-01 strain which can
selectively hydrolyze the racemic substrates was isolated and the racemic substrate was resolved to the S-ester in 95.6%
enantiomeric excess after 74.8% hydrolysis. The optimum temperature and pH for the conversion were 50°C, pH 7.0.
However, the temperature and pH had no effect on the enantiomeric excess. Addition of solvents decreased the conversion
and slightly increased the enantiomeric excess. However, the kind of solvents had no effect on enantiomeric excess. The
substrate concentration decrease enantiomeric excess and this is confirmed by the products generated from hydrolysis, and
also enantiomeric excess could be increased by the removal of reaction products.

Key Words : Screening, lipase, acinetobacter, azole-containing compounds, enantioselective hydrolysis

M E HEAHQ ol EA AFES! clEHIUELS & &H &
TFA|(antifungal drug agent)2A], Al deje] o]HAAE
Aoz olgd F 9, H4Y £FE FHE AvEHz
Atk 2 ojd Ay Fule olEFIUEL e =

Aol a, 7Y, AaAw, 7E FUF, FEH7, BE,

ok

AU AAE FoA F7EFER EYse Uiy 2
FoWkA oAFFEL EAFR o Bldl3  ghi(chiral
carbon center)E 3 7l o] EFEar dojA o7 A H

g o]dAAZE E2AF £ Aded, 71&d e ooFE
A5 OEE olgEAL EFE HHUE FFSH Utk O
U o2l o)HAA THE Sl FA oldFAU] A
84 8E Ui, vrA o4ZAE &40 AU
Aol meEtMe 43 FEES sl Foil-3). o
A Aeel 271@AlNN & o)AMY duFezs &
Aehe o] f7HAL, £F 71EY AllA dviE 3]
€ Y EFE Fe JGFe w5 o)A FHE A
3he Ao vl F2dtA HUTHY, 5).

* Corresponding Author: Department of Chemical and Biochemical
Engineering, Dongguk University, 3-26 Pil-Dong, Choong-Gu, Seoul
100-715, Korea

Tel : +82-2-2260-3365, Fax :
E-mail : jkpark @dongguk.edur

+82-2-2271-3489

F5, 871% 59 2FES 38 & Jon=z dEx gE
A FAEE ARRSL BEA g £4g o] AEAE Ax
Ee A7 AR e Aotk 7). Ty dnkH
oz g8ty FAYUL o BAS ARl e FAHLY E
A BARAS saste ©do] A7 dEel, 7184
Hol ol o2 7lx] EAFE FEIr] Y% vtz A
HEuE o83 FEEE o] A dFEHI YX
(8-14), A= F X% protease, esterase, lipaseZL 7158
3) HAV} cofactor o= AME- JbEdlE, T2 BEAEA
I yWe 71d $848 23 9l7] HEe FHBAHELE A
ks 7HE gol AMEE A /ITh(15-20).

Acinetobacter= A& A NA F2 dAHH, QL =
Al7le 540 e vAER FHeAgd FE AMREHE 1
AEQDO|R, B TFE o83t g7l lipase A4t
g B ol 9lovk22), ¥ lipasert FEMHH-S el

)



ks Bue ofF HolglAl &2 AAHoltt Ed &9
AroME F2 F83E lipaseE o|§3ted 53 e o]
Eo] AHgske Bt R oldeu, AvolEY FH
7b 9] ®ol A 71&A ¥ lipaseZ EE ZHA|v]o]
Ed Hgo] 7Fsd o] ohy7] Wi M2 lipaseo] o
g g 2319 S84 dE AFe AFHolR &+
Ak

B AFNE ofEA e AFAL A Fe
cis-2-bromomethyl-2-(2,4-dichlorophenyl)-1,3-dioxolane-4-methyl
accae® B3 AL MR WL T &5 o)A
AzFRE ALl AT 712 A8s GERP] Ss £
7ol oA He] e lipse AN RFE SAAYAL,
2 57 Adste lipaseE ol 8ste] £ A 71 o
g 7l RS oA 2%, pH, 899 F7 2 ¥5, 71A¥
9 WA EY B, WEAEEY AA Fo] BIAY
Aol vlAe e 2ARILA itk

Alet 2 Nz

B Age) AL ofEA IFE AFARN A FE
cis-2-bromomethyl-2-(2,4-dichlorophenyl)- 1,3-dioxolane-4-methyl
acetate (Figure 1)= 3}314 02 X354tk TRIZMA ¢35
& Sigma 3)AKSigma Chemical Co., Ltd., 'USA)El"i‘E} +9]
& TRIZMA BaseZ 200 mMo] 5E2 £33 & 1 N @4
SZ pH 800] H&x% ZAHd thg A&t Olive oil2
Showa A|Z(Showa Chemical Co., Ltd., Japan)& A}&-3}4111,
Tween 802 Junsei#]&(Junsei Chemical Co., Ltd., Japan)&
AHE-314ct. HPLCE n-hexane®} isopropyl alcohol2 Tedia
A ZE(Tedia Company Incoporation, USA)-S A3} 31, 1|4
E wokS $]3F Yeast Extract, Typtone, Peptone, Beef Extract
= Difco A E(Difco laboratories, USA)-S AF&-3}CH

H CH,OC(O)CH,

Figure. 1. Molecular structure of cis-2-bromomethyl-2-(2,4-dichlorophenyl)
-1,3-dioxolane-4-methyl acetate.
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lipase A4 5 13} £2]5 Y% WA tween 80 vl
A2 FAL tween 80 1.0%, peptone 0.5%, beef extract
0.3%, CaCl, - 2H,O 0.001%, agar 2.0% = 33t} lipase A
2 T3 22 BEE 9% wiA= thodamine B F-FHjA =
ZFAL olive oil 1.0%, peptone 0.5%, beef extract 0.3%,
rhodamine B 0.0001%, agar 2.0% % 3}t} lipase A4S £
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cepacia, Sigma Cat. # 1-9156), CCL(lipase from Candida rugosa,
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Table 1, Screening of the enantioselective lipase producing strains
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Number of Isolated Halo size® in Halo size in rthodamine B| Lipase activity o(%)® eep(%)© )
strains tween 80 Medium Medium (U/mL) ’ S
YLL® + ++ 459 423 312 24
pcL® 2.56 67.1 11 1.0
CcCL® 463 61.6 52 05
9 + + 031 227 63.1 54
11 + ++ 241 26.4 430 29
12 ++ ++ 4.56 25.8 41.1 2.7
13 + - 0.36 13.0 40,5 2.5
26 + + 0.11 25.4 66.8 6.3
36 + + 048 809 164 2.5
46 + + 0.76 434 313 2.4
47 + + 0.25 27.8 48.6 35
54 + + 0.48 28.2 55.6 43
59 + + 0.50 55.3 222 2.0
(@) - : no detectable, + : low, ++ : medium, +++ : large
. o) [ (R, S)— alcohol ]
® Conversion, (%) ="T(R S = ester] +[ (R, S) — alcohor] 100
; : oy — ([ S— alcohol] —[ R— alcohol])
(©) Enantiomeric excess for products, ee (%) ([S— alcoholl FLR = alcoholl) x100
. In{l — (1 + ee,)]
d . . _ b
d) Enantioselectivity, E il = c(l— eep)]
(e) YLL : Lipase from Yarrowia lipolytica (KCCM 50038)
(f) PCL : Lipase from Pseudomonas cepacia (Sigma Cat. # L-9156)
(g) CCL : Lipase from Candida rugosa (Sigma Cat. # L-1754)

Table 2. Biochemical characterizations of isolated strain SY-01

Characterizations Isolated strain  Acinetobacter

Table 3. Percent of total fatty acid of isolated strain SY-01

Fatty acid

Isolated strain  Acinetobacter

SY-01 Junii SY-01 calcoaceticus

Reduction of nitrates to nitrites - - n-decanoic acid (10:0) 2.13
Indole production - - n-dodecanoic acid (12:0) 1.48 470
Glucose acidification - - unknown 12.484 0.33 0.33
Arginine dihydrolase - - 2-hydroxy dodecanoic acid(12:0 20H) 3.80 1.57
Urease - - 3-hydroxy dodecanoic acid (12:0 30H) 494 348
?:1222 Eﬁﬁgﬁiﬁgﬁﬁ:ﬁfﬁdﬂs°) - - n-tetradecanoic acid (14 : 0) 0.66 0.68

- . 15:0 0.39
B-galactosidase - - 16:1 wc alcohol 1.43
Glucf)sc assmfﬂa-tllofl - . n-hexadecenoic acid (16 : 1 w9c) 0.98
Arabinose as.sm.n a.non - - Sum In Feature 3
Mann?se ass%mflat?on - - 2-hydroxy-15-methyl-hexadecenoic acid 22.04 26.32
Mannitol assimilation - - (16 : 1 07¢/15 iso 20H)
N-acetyl-glucosamine assimilation - - n-hexadecanoic acid (16 : 0) 18.32 16.23
I‘G’fl“""“ ass”“_“"fl“"} - - 15-methylhexadecanoic acid(17 : 0 iso) 047 113

t ( - -
Caucr::;a :SS?HEZ;Z;OH " " n-heptadecenoic acid (17 : 1 8c) 0.53 0.53
A dIi)pate assimilation N - n-heptadecanoic acid (17 : 0) 0.49 0.49
Malate assimilation I n-octadecatrienoic acid(18:3uw6c (6,9,12)) 202 0.68
Citrate assimilation - n-octadecenoic acid (18 : 1 w9¢) 40.11 29.89
Phenyl-acetate assimilation - - n-octadecenoic acid (18 : 1 w7¢) 0.74 2.80
n-octadecanoic acid (18 : 0) 0.94 3.08

Cytochrome oxidase - -
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Figure 2. Relative ratio of the R and S enantiomers of the remaining
substrates and products during the hydrolysis reaction by the lipase from
Acinetobacter sp. SY-O1 (a), and Enantiomeric excess profiles of the
remaining substrates and products as a function of conversion (b) (Temp.
40C, pH 8.0, n-hexane 1.0%, substrate conc. 100mg/L).
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Figure 3. Effect of the addition of reaction products on enantioselectivity
during the hydrolysis reaction(a) (Temp. 50C, pH 7.0, n-hexane
2.0%(vfv), substrate conc. 100 mg/L), and effects of the removal of
reaction products on enantioselectivity during the hydrolysis reaction (b).
(Temp. 50°C, pH 7.0, n-hexane 2.0%(v/v), substrate conc. 1,000 mg/L).
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