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K ©F  Chromobacterium chocolanm®) whole cell-2- polyacrylamide] matrix3tol] 725} 3}alon] o] & o]
£3}o] dimethyl-cis-1,3-dibenzyl-2-oxoimidazolidine4,5-dicarboxlyate 2 733 spedch. 743 < mycelium-& of
g3le] hpRelshe AN AL APselet. 7142 Fx, vHSAIE 422 pHH ol ok lipase] A
Wb S| o8¢ ATach 2YR myceliums] €l olAle] BFEE 4F-014 AG AL wet coll 284 7Y
2} sto] 200 mge] 714-& pH=72) ¥H-G-Z 2ol Wh3-A1 718 ol el 82 WA Eo] 23t

ABSTRACT. The whole cells of Chromobacterium chocolatum was immobilized in the matrix of po-
lyactylamide and then used for the hydrolysis of dimethyl-cis-1,3-dibenzyl-2- oxoimidazolidine-4,5-dicarboxylate.
This hydrolysis yielded the optically active monocster (>96% ec) which is useful as an synthetic intcrmediate of
(+)-biotin. We have studicd the optimum condition of hydrolysis by using immobilzed cells under variable con-
centration of substrate, reaction time and pH levels. The activity of lipase in immobilzed cell was retained for
longer than 4 weeks. The best conversion yield of product was obtained when 2 g of wet cell was immobilzed
and then reacted with 200 mg of substrate at pH 7.
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Bl Fo| M & Chromobacterium chocolatume] wh-
ole cell& polyacrylamidedl] 273 8}s}qict, o] 223}
g e 2 odo)z] myceliumE dimethyl-cis-1,3-diben-
zyl-2-oxoimidazolidine-4,5-dicarboxylate2] 7}<=&3f
Bhg-oll A g3te] mAstE H 0] Azbe) a}E kA
A, AR EE2 H287 S sle WHEY Ao g
pHe} W7} AN Zo| w3lel mx& J8& 2AL
it
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ME A WY ® Ay &% FF Chromo-
bacrerium chocolatum (IFO-3758)2 Institute for Fer-
mentation, Osaka, (Y24 Fd3le] Al&-3teict
% wjobel YRY AGSE glucose, polypepton
(DIFCO), yeast extract (Aldrich), K.HPO,S A1-8-3)
G mAE Ao R8It A|eFS 2 N'.tetramethy-
lethylene diamine (Aldrich), N,N'-methylene bisacryla-
mide (Aldrich), acrylamide (Aldrich}g A}83}ic}
71852 e REZ AFAM FIE F e A
ef F2 AMRsIgla Fo1S el k]l AHAuky
o o3 HAG F AFg3)ct.

Chromobacterium chocolatum 8|2

TF Y. ZH-+ 100 mlel] polypeptone 1g, ye-
ast extract 0.2 g, MgSO,7H,0 0.1 g& 3 stz
1 N NaOHZ 889 pHE 72 93 X agar-powder
(158 Friste & $95 527030 4 =52 &
A& DD petri disholl £o14] ERo] FL 7R
Zlekd F mgslel A 2ol 247k wbAgE £ 29
o 71 vjHe} IFO-37580) Eojal: wlolde
2 EFH E& AHEste) BT wire-loopE A Al
% agar-platecl] AF3} &% streakingdt & 30°Col|
A1 48~964] 7} v eFgic}.

CHEF HH2¥  Seed medium glucose 1g, polypep-
tone ] g, veast extract 0.5 g, K;HPO, 0.5 g, 575 100
mlg E#sir] 121°CellA) 1587+ 2F3c) Pro-
duction medium< seed medium®} S-U3t £ 2+
+=t}. Seed medium 100 ml2- 2 §Hs}& 500 ml A&
2} o] 2 2} spord agar platesiA] MZ wire-
loopE wlo] @2 = 28°C, 280 rpm (shaking incu-
bator)l| 4] 3237 sleogic}, £dU& Z4 2] production

medium 200 mlol| seed medium 10ml¥& % 7}8}od
28°C, 280 pmoi|A) 24417} vlioFbcl. 244 £2]7)
§ ol 83t 6500 g, 4°C ZHSIelA 1587 KAE
23t cell g o)

IXSE whole celli O}2Bt dialkyl carboxylate
9 I

Chromobacterium chocolatum whole cell®| TN},

Production mediumeoll*] wek= Chromobacterium
chocolatum-& A ¥elslo] celld T2} o]F A
23] cell(wet wei‘gh() 3 g& 0.05 M phosphate buf-
fer(pH 7) 2%k 2 8 M| M3 X Solution Aol 217 ¥
£ FH71 94ml7t HEE FFH+F oM
Solution A2] ZA-& 0.1 M phosphate buffer(pH 7)
S ml, 25% acrylamide monomer(85% acrylamide,
15% N,N'-methylene bisacrylamide) 2 mlo]c}. & 4]
A slollx] 2 ER}FEol 5% N'-tetramethylethylendia-
mine 0.1 mi2} 0.5% ammonium persulfate 0.5 ml2- 3
7k3tz 5°Cell A 208 7F uig-AlA Fghubgo] 713y
=] =& 3k} Polyacrylamide2] of E3 A bell whole
celle] A &},

Dimethyl ester(2)2| 783, A3eie] st
# whole cell& 2 27)(0.125 emHE A& o}
0.1 M phosphate buffer(pH 7) 75 ml2} isooctane 30 ml
£ 713tz dimethyl-cis-1,3- dibenzyl-2-oxoimidazo-
lidine-4,5-dicarboxylate 100 mg2& H~7}3ch o ¥
5 28°C, 200 rpmel|A] 7927} shaking incubation¥}
o} %215 whole cell HEE o| &3] HE o}
yh-g-gollel 1 N NaOH& 7}3}e] pHZ 118 2H3l
¥ methylene chloride {2x 30 m)® &%} 23]
I 2ol 1N HCIE 7}3}e pHE 22 2448 %
methylene chloride (2% 30 m)2 F&3%bct. pH=20)|
A FEsle] ZE f7]%d F4 MgSO.2 L A
718k 7kt LolE A P4 E(mono-
acid)(3, 8=70%)S dcb Az Azl celle
4°CA A B2 B3 F Hkg-o 7o) &30}

'H NMR (200MHz, CDCls} & 3.68 (s, 3H) 4.08 (d,
J=5.0Hz, 1H) 4.15 (s, 2H) 4.17 (d, }=5.0 Hz, 1H) 5.
03 (d, J=11Hz, 1H) 5.13 (d, J=11Hz, 1H) 6.7 (bs,
LH) 7.3 (m, 10H).

FEFEE 2733517192t monoacidE LiBH,2
BAAZF b2l 5ol 4] lactonizationdte}® B8
4; 'H NMR (200MHz, CDCls) & 3.92 (d, J=8.0 Hz,
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1H) 4.1(q, J=4 Hz, 1H) 4.15 (s, 2H) 4.3 (d, J=5.8 Hz,
1H) 4.4 (d, J=5.5 Hz, 1H) 4.63 (d, J=15.2 Hz, 1H)
5.04(d, J=15.0 Hz, 1H) 7.3 (m, 10H), [ ’p=+58" (c,
1, CDCly; ee=99). {iit.™ {&] p=+58.3° (c, 1, benzene)}.

218 0l mE ZeRa. YA Rl d
wet cell 3 g2 o]-£3)o] o|H3} FUF o ¥
73 313} Fol phosphate buffer 75 ml2} isooctane 30
mlg ¥& F 7139 ¢& 247zt 100 mg, 200 mg,
300 mgS H7ks)ed 28°C, 200 ;pmol| A 74 7Y shak-
ing incubationic}. ¢]e} FUF A APYE 0143}
dom 77| E’ri el 71A-E AHgEEE o o
7e 58 Fig. 29 Aelskdct.
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ook £ AAPHE T3l FIYEL ¥
3} 2 S5E Fig. 3ol Ze3isict.

AN 2§

B2 ubgoll4] E3] GabAl ¥ T o] b
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B 2 ol TAE A fs w3 o
& 3kdcl. B dtol & polyacrylamide & o] &
sty Chromobacterium chocolatume] whole cell-&
2.3 3}3}9d 72 o} & biotransformatione] A}-8-3ljch.

IsooctaneS- 71471 2 AHE-%} o] 43 Al(biphasic sys-
templ| 4] A EME whole cellg ©]-83}o] dimethyl
este2}S 7k Hsd 69% +SEE QST 2E
% 9ok A3 whole cell2- ¥lE-A)&0] 75312
2 A 7bel) ubd A S dolir) fle) uhge] B
celi oI F 7123l vhSoll A4S 3le] Y3t
3 Zojo] &4 Fx g gt
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Fig. 1. Multicycle hydrolysis of dimethylester with im-
mobilized cell at 28°C in 0.1 M phosphate buffer (pH=
7)-28% isooctance.
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Fig. 2. Effects of substrate concentration on the conv-
ersion of substrate into product at 28°C in 0.1 M phos-
phate buffer (pH=7)-28% isooctane.

g 758 YT F AseR, 134 ukgelly
= 69%, 22 42 60%, FSEE 33 uhg
61%, 43} Bh5-& 50% +S5-82 dict. (Fig. 1) 13
kgl Aoz = g AN ES v|aslrH o
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3 AN G £E5EF RS oAt 4
o)A} uhEslo] 9b-3- WA ¢ glemR HAH
o2 o e J9 YAHES 4E + Uk WY
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Fig. 3. Effects of pH on the conversion of substrate
into product at 28°C 0.1 M phosphate buffer-28% isooc-
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methyl ester(2)2 7HpEaie o whole cell®] ©hg]
go WA = ole uhgEe] HdeS 7] Aa
A z1ale] ek 100 mg, 200 mg, 300 mg2.& F7}
27 isooctaneo] AH7FE o] AMAlA BHE-& A A|
Ak 7|22 °J— 100 mg A}%—zs]-q biotransfor-
mation3li= 25 69%5S-S82 WA Fo) YoMy
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7} pHed S}ell o) E2bd S Balvh 7H7te] Y
o] 4] 9de] 2l monoacid (3)2] B3t -2 Scheme 22}
7¥o] LiBH. &2 39 A2F A& adldllA]  lactoni-
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Scheme 2.

3ko{  dimethyl-cis- ,3-dibenzyl-2-oxoimidazoline-4,5-
dicarboxylate- 2 Q) HEo]H 22 7l83)3te] mon-
oester(3)E & FEwa dojAlel’ ol (#)-
biotin®] el F7HAZ ALRshs Zleg FdAal
S gAo] alg 2 olEal et zevt o|spte A
A Zole Aol gt Belgnl disEdabel o’k
+9-430] <Rt 7o} A3 ejrt

e A 33 E Fol7] st A
9| Aol Wt A5t AFE A Psiet. whE
A2 8-0)5}A) 3171 93 cellS polyacrylamide2)
e~ ko) 2 3}sled oy A3 Chromobac-
teriunt chocolatums AF8-3loJ phosphate buffer2}
isooctane E&H-gHollA] Fhpeaioll adlelr}t AAHE
stoict. o9} 2& A2 RE 7pRallel] 85w
glafold] REET} 47 ol A& EY L & F At
Wet cell 2 g4 o]23le] A33E wl 7)A oF
o] 200mg) W Hujel F5EE ANES &
aAxich. pHH Sl wpE p5E2] @islel| vl B
o) pH 704 2ubgof] Feish= wlafolA]e] <FA]A
o] R E3ich

o9} 2 Ak g A4bell HE& 5 9le )
ZAE R F-85) A 4 gled Y 23
o] chchatA] ¢o) ool PFS-7](column reactor)
o] Agalm g2 2 71 A} whg-A A 9ot

B oo e o] Ad3}ete) ol pulol 2lale Sfslg]
om o}ol| A=}
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