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The development of hollow fiber reactor system for the production of chiral 1,2-epoxy-7-octene by epoxide hydrolase for
Rhodotorula glutinis was investigated. Dodecane with high solubility of the racemic substrate passed through the lumen
side of the hollow fiber reactor and cell suspension was recirculated through the shell side. The 2nd holiow fiber
reactor was coupled 10 the production reactor to extract the diol byproduct which was the inhibitor of epoxide
hydrolase. Optically pure {S)-1,2-epoxy-7-octene (0.6 M in dodecane) could be obtained using hollow-fiber reactor

system.
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gk vl At gebd olHd A9 SAREE B4
oA FEs7| HHAT 47180 3 £8 FHE BA A
4% 4 90 hollow-fiber membrane bioreactorZ: o8&
¢Jti(13-15). Hollow-fiber membraneS 422 lumen 79
A 714E %9 fr)8dae EEda AFes shell
2908 SEode] ARARH, J1As ST B O
Ag SaAazT EAe Ao 4L A AAAL 7 3
th. Hollow-fiber membranes] 23] A|F== ¥ FHHE
B 718 u4e] 71de] 4&ut v FEgdez B2
Ago] Qohin FAl FeEI W FAT & Uk
B QT M= preparative-scale 7728 FEEA A FAle=
Az TR AL 98z A9 1,2-epoxy-T-octene 712<
s+elesl 3 4 gl Rhodotorula glutinis AEUNE AREE

hollow-fiber membrane bioreactor system2 7§28+
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AZzuz AMHSE BERMESQ Rhodotornla glutinis CIMW
147= W YTE Wageningen Agricultural University] 4H]
vl AE o7 B Industrial Microbiclogy Division) %8 A3
gkom, 02%(w/v) yeast extact®} 2%(w/v) glucose® X<t
= mineral WIAE ASER 30T M 4847 2 wioFstA
thi6). wWEH A¥es YdLel F 100 mM  potassium
phosphate buffer (pH 80)E F W A& F FH3jo] A&
2 ARSI

w218l M¥

Az BEAo) 71 AL F718mME AART] 95
dejZgel f7)8nl4elA 1,2-epoxy-T-octene ] 7j<E3Hyt
28 AAEdtk #7180 3 mLell A 54095 g dry
weight3 mLjel Eo] ¢l& 50 mM potassium  phosphate
buffer (pH 8.00E A £F& 10 mLE THEI 0.2 mmol
1,2-epoxy-7-octene L H7FE ¥, 357, 200 rpm Z7lo) Ag
wjokAlol A 3A17E Bk ¥h3-S et AT MDA
52 | mLe] AZZ AH3T 1 mLe ethyl acetaedt EF
A7l & $ARuEE chinl GCE 24agdnl fr7)8d 2
$-gofadolalal 1 2-epoxy-T-octene ¥HIATE £ Fel T
Sl 2e] EAlels 7149 %S st AR

Diolo] X3} %%}

1,2-Epoxy-T-octene s} 71pEalpibgol|l Al A7le T-octene-1,2-diol
ol 2% product inhibition BEE Hrslr] $8re] 0.5 g dry
weight& ¥ %3} 50 mM potassium phosphate buffer (pH 8.0)
d 0.2 mmol 559 k4T | 2-epoxy-T-octene 7|EF of g
=59 @ajul 7-octene-1,2-diole HAAsm AA §3}E 10
mLZ EC 35T, 200 pms] AN TR
gee Ansgon, 9%Y Aoz AL A
chiral GC& F4&k9ct.
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Figure 1. Schematics of a hollow-fiber bioreactor system for epoxide
hydrolase-catalyzed resolution of racemic 1,2-epoxy-7-octene.

Nephross, The Netherlands)® A2 hollow-fiberS AHE-31
Figure 15} o) Bapidd 7prgs) 97 )2ds 74
&gt} Hollow-fiber membrane (diameter 200 pm, length 21
emy?] & TREAHL ¢ [0 miolr, housinge: acrylonitrile-
butadienc-styrene(ABS) FEAE FAHCUC: X FE
M (7 g dry weigh)2 T & 100 mM potassium phosphate
buffer (pH 8.0, 160 mL)= water bathE o) &3l 35T #
AAFEA Masierflex pumpE ©]-2& 100 mLjimin®] $E=2
st hollow-fiber membrane] shell side® =3 F3A|ZCH
2}A9) 1,2-epoxy-T-octene 7122 75 mL2 dodecanes] <l
% 1st hollow-fiber membrane®] Iumen sideo]] counter-
corentE 500 mUjmin®] 2 ¢@AAC Rl
A A71E= T-octene-1,2-diol S FEE7]) Hste] 2nd hollow-
fiber membraneS AREE}ETE Diol 8 100 mM
potassium  phosphate  buffer (pH 8.0, 160 ml)¥ 2nd
hollow-fiber membrane?] lumen side® 2|50l ML g
of Eitglo]l Y didlg FEI AASIAT E=gh
phosphate buffer9} dodecane$- reservoire] M THAAE2E
W diol & £ Zo] TFH wpikE A7 dodecane ol
T diols Zzt v Aoz o|FAAFAL. BHEA
1,2-epoxy-T-octene®] B8k 2 £& 45 A5t /714
olale] AZ 100 LB AFE 10w) Az FHAHNY F
chiral GC2 EA&lgck Diol =& 2437 A5t &
oA 300 ylo| MEL AHST T ehylacente s
A B 718054 chial GCZ 4340

GC BA

1,2-Epoxy-7-octene % 7-octene-1,2-diod®] ee (enantiomeric
excess = [(S-R)/(S+R)x100%) 3 2 & ZAE #3 GC
Ao Baole AFVWFIDYE A3g stadAzutEg
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Table 1. Enantioselective hydrolysis rate and partition coefficient of

1,2-epoxy-7-octene in various organic solvents

Table 2. Effect of 7-octene-1,2-diel on the enantioselective hydrolysis
rate of 1,2-epoxy-7-octene

. P - . b
Organic solvent  Partition coefficient Reaction rate

None® - 104
Hexane 140 58
Octane 143 62
Decane 148 65
Dodecane 142 70
Cyclohexane 150 50
Ethylacetate 300 0.04
Diethyl ether 350 1.8
Dichiormethane 330 34

*Hydrolysis was performed in 50 mM potassium phosphate buffer
(pH 8.0) without organic solvent.
*Initial rate of epoxide hydrolysis in nmol/min - mg dw.

{Simazhu GC-17A, Japam)® AM&5tth 228 columne 2
= silica cyclodextrin capiflary S-DEX 120 (30 m length,
0.25 mm ID, and ¢.25 ym film thickness) columng AH:-e}
gom, FMZAL 7@ FYUAS o|Eslith9).

zin} 9 pEt
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Diol cone. (mM) Reaction rate”

0 104
30 110
60 89
100 40
200 36
400 14

“Initial rate of epoxide hydrolysis in nmolmin - mg dw
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Qzu FQL 45l dxzs 29 9, 100 mM ¢4
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Aa7] Fafel hollow-fibers) Ade W44 HaE 7
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Figure 2. Kinetic resofution of racemic 1,2-epoxy-7-octene i hollow-
fiber bioreactor system. ((R)-1,2-epoxy-7-octene () and (S)-1,2-epoxy
-7-octene (@)

Table 3. Concentration of 1,2-epoxy-7-octene in dodecane, cell
suspension and diol extraction buffer during kinetic resolution in the
hollow-fiber reactor system

EPOXIDE EPOXIDE EPOXIDE
Time dedecane cell suspension  extraction buffer
(h) (mM) (mM} (mM}
(R) 8) (R) (S} ®) (%)
0 1500 1500 0 0 0 0
0.5 1445 1455 ] 18 1.9 2.6
2.7 1087 1155 0 6.8 0.5 36
5.3 564 825 0 8.7 ] 4.8
83 6.9 620 0 6.9 0 4.1
S8 vhg-o]l dejupA ok £ HA hollow-fiber WS-V E
E03 diol &8 25293 3 U hollow-fiber HH2-7)
& FOF #I18uEe FzEgdsIda EFEA S,
o} 2ef A dodecaneZo| E&H diole fEgdro =z 7
o fEgolade] 23 12-epoxy-T-octened dodecaneZ o 2
o )

153814 =l FELE P8RS Fola sfErh

Do gAY o FAtelse o3t FERES A& 74
& 2% hollow-fiber WHE-7] A|~€2 ol83}e] 48 mlLe
dodecanes] 226 mmol&] 1,2-epoxy-T-octene 7|2& FF35 F
AZAols Aseaas $48 8% AN s 2
o Weg sdsn. 87 AR wee 5 BEAo
2 =58H>98% ee) (5)-1,2-epoxy-7-octene(6.9 g, 55 mmol,
24% yield)E ¥¢ 4 9ot (Figure 2), ¥H-27] &34be) &
7] 7hrEd X9 enantiomeric rate (B} -2 Zizb 60
nmol/min, mg - dwg} 70]{Th #7589l dodecane, A)Zn)
7F HebE g 12w diol 54 gEEdabe xEH
1.2-cpoxy-Toctene?] FEE A7t B4 B 27, 37 42
2921 (8)-1,2-epoxy-T-octeneZ U]HE dodecane ol ZA|5}
I USE B 8 4 AU (Table 3). 221, lumen F-9
¢] dodecane F©] shell B-#|22] o]Foz ¢l3ly Ax e
A 9 & Afdzo My EF dPgES] (5)1,2-epoxy-7-
octenec] FAL K=, olE & Ak 3 Ygle] &
71 St E ol tak Ade] HagS & F UMk AL
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Rhodotorula glutinis2®) epoxide hydrolase @44 213 ]|
Y sAEs] ¥ee ofgste] FEEA  1,2-epoxy-7-
octene- S NFEFER A4 4 215 hollow-fiber WHE-7] Al A
HE sttt gpAe o FAlel= v|Ee) FHA Aol
o B 2 we BAwE S5} 218t dodecane F
714ohell &3)A13] hollow-fiber ¥+-8-712] lumen 812 FF
o, MEuel R gluinis AT HER2 shell HEE
Faste] o EHM PALDA srie vEE sk
Chubs ER AEle diole] o3t M) 24 As|aw
g TaA717] gt 28 hollow-fiber YHE710) A= &3
BNG o183t diols FESI AANANAT. 294 B 24
B 2u|Z AN hollow-fiber ¥hE7} A)AElS o)sld 0.6 MY
PEE BAY JjAERE BANeD EVERT o)
(8)-1,2-epoxy-T-octene(6.9 g, 55 mmol, 24% yield; o]& &
50%)& 2& 7 ANt

# Al

& 9T 99 E FadteigaAade] ddus Ay
ATAWME KRF-99-003-E00465) 2 YHE 2000d% A%
A (A M E KRF-2000-041-E00373)9] Agoz Fald o
TR, old PAEFUcE BE7) T8 R d7dHel
) z2Ae 3 749 dEes whAgA dighe] Weijers H
AP MEd HAF whabd, Te]s 6C B4 4 AP
%9 & S4F SdAE A=Yyt
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