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1. #14&K 16 23-—FERXASTE Y LM &

H
o OH
R 0)
AN
R

%
R ZARBAN. ZBRRAGREBRRHEL. C-Cok. HEXCN;
R'#Z H = OH;
EF ke

a) #) 8 2- K B K 3-% i 5% £.C.1.14.13.44 £ NADH R AA £ T 4440
X I — 2R XEINEY

> OH'
R’ ' | (i)
N
R
£F R REA LEHIRE S H

b) % At NAD &1L %% R & NADH.

2. BRAAIER1FENFE, LT eFLR NAD AS4ERML
T RARAH B A T AT, SR ELAEEEFRBEL.

3. BMBARAIER 2 BT F &, ¥ AR 6 EAE REAH R 4E4L4L
¥, E4E%RAHEARST T Ag/teAe AgCl R &) A 2 4#-650 £-800mV F
9,40 S0 R AL 48454, pH=6-9; T=20-30TC.

4. BRBFERIFBHFE, LFHAKX G456

[CpRh(IID)(bpy)CICI (111)

¥
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Cp RAKLMEAIELFTEAILRMFR, F
bpy & 2.2'-=w A, AT t4we 3R R R IR R AR T AR E IR
K& % R

5. BRAAER 4 RN FE, LPRX M HELMARERR

#7266 8 2 R NAD #) X Illa &) SRS,
[CpRh(I)(bpy)H]CI (I11a)

6. HBEAER1ES FHET—RITEN F ik, BAH FAEDTHRMEF
T4
u) EPRE: 0.1-4mM;

v) NADRAE: 0.01-0.5mM;

w) &40 RE: SuM £ 0.5mM;

x) HbpA #RE: 10-1000U/1;

y) FAD JRE.: 0-200uM;

z) SENEERE: 0£1 100N,
aa)pH: 6-7.5

bb) &E: 20-30C

cc) AR 650 £-800mV

dd) &AHAE: 20-120cm>/(min - 1) .

7. MBEEEILTS A8 NAD(P) RiLFH A NADPH 895 %, P TH
R &M 849 3 45 NAD(P)H 9 FALEEE AL 351k 2 NAD(P)H A4 £ T #4T, &
J& I 15 i v B AT A2 F R4 NAD(P) AL 338 B S NAD(P)H, ;L ¥ %
T #ATERBALR B, ¥ /B T4 % E.C. 1.14.-.-# NAD(P)H 4R #i B ¥ Jm £ 56
Fo il BB K —RE NADPH AEAALETRE, REFERNLR
o~ A R M 0 BALITAR F AR A NAD(P) 4L %% R A& NAD(P)H.

8. WRAAER 7 TR F %, L+ LLFLR NADP) £ A s
1R BARALH) A2 T 4T, SR BT ARFEFRBEAL.

9. BHBAAEKR 8RN F X, FTAYERMALRELNZELESY,
TS e Aast T AgiteAe AgCl R4 A %, 45-650 £-800mV T 4L
F LR ENES Y, pH=6-9; T=20-35C.
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10. BBRAER AN F R, EPARAKX I Y4409
[CpRh(II)(bpy)CI|C] (I11)

x5
Cp AXRAHERELFTERX=AE, #
bpy & 22"-=heE K, FrA oo SRR R IR 38 RS F AR £
QEE P T

11. BBEAAFZR 10 FFEFE, L PREX T AELESHRRER
T 452 46483 R NAD #) X Illa &) SALEE LS.

[CpRh(I)(bpy)H]CI (11Ta)

12. HRBAERT E 11 PHET—RATENF &, BHEELTH
T 34T
s) NAD(P) 3R E: 10uM £ 0.5mM;
t) 40K E: 5uM £ 0.5mM;
u) £ A0 FEERE: 10-1000U/;
v) FAD JRE: 0-200uM;
w) TEMEEERE: 0£1- 10U
x) pH: 3-9
y) EE: 20-35C
z) A e H: 650 £-800mV
aa) RAMAE: 20-120cm’/(min - 1),

13. BEABAIEBR T E 11 FHET—RATRGF &, ¥ BB
LG T R AR o —FF:

a) AFe R T IaFe by I8 Bk R F B AR TR, FHBTHLERML.
KA A= Baeyer-Villinger ALt 4T85 BAL;

b) KA EAL;

¢) &R AE R B RAL;

d) 2448 fAk.

14. BA|E R 8 £ 11 ¥ 84/H4T— AT 5L BALE RABACH] 238 m £,
B AL R R P i 4 R Rk 4 3b w2 B 4 NADP)H ¢ A iE,
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15. BRAFER 4FFRGARE, XFPEHRELA:

a) AR TSR AT HEARKETFHERL, FHAAATER
. FREAMA Baeyer-Villinger R AL AT 4 BAL;

b) ALK BAL;

) f#EARABE AL,

d) =gk,

16. VA% 4k R K& 4 04 o X AT 38 hm EEEIE AL &) 0 BB AR BURL 69 £ 4 5L
HB, ZRABOIERLT NN — RBARREENR, Frid e RIRR
FARASA 2mEE. &Y. NADP)H 5 B FARAER 2 £ 5 b /24
— IR B S AR RABALF], BB TR ENERFN LR A
. _E &) LT R

17. BBAF)ZRK 16 FREGEME B, - RARE B AR A LA K
2R BAH .
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QiEEEBIFEF A NADPH 8975 i%

AE R BRI BREIT RS R4 4 NADPH HERFRLE
NADP)H #)F k. AAAG QU FRLET ZRHANETLER. Hi
NAD(P)H #9364k, A K& 18 iE % ho FBGRAT 64 R 64 FACBFME LA, K
RAXAR T AB L E BB EAHE 23-— A X ETEPGLBERF

ARBREREHILEAKGANSRT, EHEALREEFARAT
£, H3E, BMEAMHAYEERERIAREEARLBFGENHFS
FRAERBA GBI T EARI A6 F %, REENERBLEGBTAH
RRG#ESH, 28, HSCLAHFS REFETEAGKESEL, AT
BRI R AL R et pkikik 804 B4k 6 BALE R BE &4 AT
RAEREFS 2. RAREBHATHE T HA NI ILL LA FIHE
Rk, RTBLEAONMEFHEA(lab,cd|¥AZFTEI, RECEAT
Wb i R A A T NAD(P) A NAD(P)H 4R #i % B§[2a,b,c]. kit
AR FREATFRAENREETRNEEL 58, BT Ry w8k A
AaEHRERAL, RE, REEHGHBEAY.

¥mE AL RTETES, BHAESEAT R KR LS
HRFINB| AP, HTHEH, ENEEH 0-0 AT RNKERM
W5 T 69 B.5F [3a,b]. FAmEBREH R KM E-T. NADH X NADPH % ik
B &R RO ERFNH. FEmEEE A £ T iey s iTeikobia
F| ) F 8B £.58[4a,b] ( 5 NADH 3 NADPH ) F=B%8% ¥ &0 BLEBE[S) ( H
NADPH) XA T84 4R NHETFHA,

Reipa FA0[iZR TR EXRL T O Y RILFERAFE, ﬁﬁﬁ-?@ﬁ;
TxaR@LEX CYP 101 $mf B (E.C.114.15.1) #HRREMERE,
R, EHHEEXEAETRERELTGLRGRRG B LSRN
3%,
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Held ¥ A[8)it8, T #18 XA % JM 101(PHDT 461)%) <X @k 4
AR S 3-EXOURE. AR 8y E i d By AT Al T ) 6-8% 2-
BEABE - BE B, stitms, REEHITHFE NADH 9 RILFFHAE,
B 2 T8 K IAAT 8 I ) B AL IR 2GR B 48 B T /AT R A

AZPG—/NE GRS BELFELE NADP)H o) LA 884G,
FENNARTE, A5 EmELESNETARGLERSEA
BAHATRAHAL, 7 —A B 69 R —F ) A F 3 w0 FH 4 NAD(P)H
1Rt 23-— R ERSY (Flde, 2,3-—L LK) e, LimEEE
BACA R F k.

A B 6Bt K 1 4 23- =B EAXERSTE N LBRNEF
HERER,

OH

R
d R ZABRAKN., —BRARGEEBRARGEEL. C-Colidk. R
CN; #=
R'Z H & OH;
EH kO
a) /£ NADH #f.AALET, #AA 2-LEAHX -2 8
(HbpA)(E.C.1.14.13.44)3 4L X 11 4 — B X X EALSD

OH

R l ()

EF RARELALORIGESL;
b) & &4 NAD &1L 3 iE & &% NADH.

7



01809528. 3 o P E3/14m

LR B 6938 B AT R AR R A 49 4 NAD(P)H 69 RALERE/LEL
B4 NADP)H #7 ik & £, i F %k 6362 NAD(P)H A& T vABRARI% Y
FH P54 T HATT FALR RS 69 NAD(P) &) FALBHEILIEIL, RE
H R 8 BACIT AL & AR89 NAD(P) w433 R & NAD(P)H. #l4=, 3%
TR RSB F NAD(P)H KA £ mEBEGR o % EC114.-)—RE
NADP)H Ff A AL THE, REHKERGER é}ﬁﬁﬂ/&%éﬁﬁmﬂﬁ‘l’
% B4 NAD(P) &1L %L R & NAD(P)H.

AEPR—RAEFRE. L BEEALHY BB A BT TR T B8 49 7 4
wiL#F 4 NADH X NADPH. & FRIBSAFHFLAMET, Atk
A7k 4 64 R 1.

BRAKVY A" BiFEL NADP)H 5%k, WEFHgE
& 69 AT RAECH AT 4, BRAMIBEERAEN 1, F A PR AR AL 1 B
BRALG B F.

AERNHE—FBTEFEX T 8 2,3-— LA XXM E B LMY

-OH

W)

R

£ R ZABRKELRA ROl & (#4, F. Cl. BrXI). CNX

OH. # 5|2 OH £BARM KA ZRARMEE; AR L6 C-Coitk,

HloFh, LA, EAERFAL. ETEA, FTEAIARTEUAERL

RETK; Bk, #lwF. Cl. Br X I; 42 CN; R'Z H OH, R

AFIRG - A XA AR, Hiksrtir, £

a) % NADH R AALET, AR 2LLAKX 3-L 8
(HbpA)(E.C.1.14.13.44)854L X, 11 69— R KK EH
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OH
R‘{z::I: o)
R

£+ RAFERLA LERI G #
b) W AEKRE NAD ©4LF LR NADH.

Rk AL FIE R NAD & S e AL RAEAH A2 TFHAT, EHL
MTBERARE GBS ELE, AL T¥, RAERMEN R
TREMESELY, ZELELH TR L H-650 ~ -800mV(H st F
Ag/AgCl(#F0 ) 6 R 2 AH) B AL F H1L R B ALE44-5-% (pH=6-9; T=20-60
T, #2420 £35C, HieXkH30C).

# T #t47 HbpA B BB, HAKEX O 4485444

[CpRh(III)(bpy)CI|C] (IIT)

K&
Cp RAR-MFEREFEAILR-IFX, Fo
bpy & 2,2'-—skoe X, FIA 4JoE IR ﬂiikhéﬁi%ﬁﬂﬁ@%&ﬂi#
BRREA S BNRE, HHRERAY, FRGALTERLATE. TR
XA UBBE. KETH GRRIIE 4133, 5 SRA AT EIRRE.
72, BAARE 4T K A 6k SRR,

AEAK AL HopA AR EHF kP, WX I #4444 ARER
RA Il 8 S/LEE%S

[CpRh(I)(bpy)H|Cl, ¥ ¥ HAEAHR T

&, (I1Ia)

[CpRh(II)(bpy)H]C!l, X+ H4HE4AHE T
A& Cp F= bpy £A X IIT 49 L@ E| 6§83, KRG Tk o) fbeess-S ik
L& NAD".

AP X 1 69— R8P4 SRk 4o T £4 T AT

a) JRBRE: (X1169444%) : 0.01-50mM, #3~£ 0.1-4mM;.
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b) NAD"RE: 0.01-5mM, %F%]2 0.01-0.5 mM;

¢) ek 1pnM £ 5mM, 452 5uM £ 0.5 mM;

d) HbpA RA: 1-5000U/1, #%F%|£ 10-1000 U/;

e) FAD 3R : 0-200uM, 4¥%|2 0-20 & 1-20puM;

f) ITERACEBERE: 02 1x10" U/l;

g) pH: 49, ¥ 3£ 6-7.5;

h) BAE: 10-40C, 452 20-35C# 30C;

i) AEEHE: -600 £-900mV, 4% £-650 £-800mV;

i) BEHBAE: 20-120cm’/(min - 1), BiLRAKMFHRBELRKT
B MR A AT R AR, Bl R [11]F #5869 5 X #AT.

Blde, KEBAHAHERAGZET2)H13]F. ELHRR/FaR
s e R A AEFR B ATF 5 A4, Hlei il R AEHQKAR

(B ¥, Sigraflex®) /4A% FAAE,

AR AL A HATHAN X I R EF R H A2 S, BT A
R W 6 R VACE & AR ERF kR Eead. THREGGAEMR A
#FH:

2-E C-Co A X, -8R HRE. 2-L XX T HURFTE RN
A6y 25X RN, 2-BEBERSREMHKE, Hldw24-. 2,5-
X 2,6-—LABEX; 20-—LEBEE (n'=23 K 4); K2n'm-ZLEK
X (n'FAmEZTHEE, EHEHELFTTH 2. 3K4).

A K B BT o AT RAB LA R A% 49 [CpRh(bpy)CICl %54, Ff
R A0 6 4 B8 K R A e 6 I LR B [14] K [15] ¥ o8 6 7 ik #tAT. T
-700mV(#A82 F Ag/AgClus) AT LA FEREH R AR FREQGHE
P BB T B B A L-S- 4% NAD(P) ik 3b i & T 3441075 M8
1,4-NAD(P)H # X,[2,6].

TIRE| 697 A A Bt KA M B F R R A P. azelaica 89 2- 2 XK 3-$
5% (HbpA, E.C.1.14.13.44) (AR FRBBVEmEEESKELET) ,
R EE NADH % HMBETF[7]. Ari&eyBe R EE 256kDa o5 B B R4,
et % o R REAT A RAT R B M QAL B, RTRATILE

10
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BRI AT T X BATAT R RRL .
B 1: HbpA K A& /RE

OH OH
R o

HbpA %4%%&&%@&%*&&#51 it 47, FIAEA éw;ﬁl’%/i(w&n
HEPES. PIPES Fo4 k69 B 8474 o H| A= Tris/HCI B4 F) A &K BB
A4 pH AP L L 64E, Bl A s £ RHYH
. EBAF RIS 20mM £ 0.2M, #5242 20-50mM. 3 pHEH
ERi% % 6-8, AR 7.5,

Frid ey B AL T K ERABIN, HegBhesih, BFHA
Bt 4 B F 440 FAD & FMN, ¥.

st FRABERERER, AN GELEARERG. oRb|doik
FihFEY BRI EEREERAYAGERLE, WEETAURE
1 - 105U/ A 81t FAb S 8569 5 £ T #47.

FEPEF RO FERLE NADPH 5k, 5 TR TFHM
NADP)H #)3t &g F B, P, TRARRDG N
NAD(P)H #) $ALEEAL4E40 /2 NAD(PYH A 2 T A B A W R4 T it
17, H BRI EAITE T RY NADP) ©ILFEILZRR NADP). ATk
W RS TS A FEAC N EE P AT, BT, TR A
##2 NAD(P)H %8 w88 (£ £ 4% E.C.1.14.--) —&/ NAD(P)H
R AGAETHRE, REKLELGLERESZfo kb BALEFH KL
NAD(P)" &.44 %% & &% NAD(P)H. \

RFRLAGRE TR, ©FLR NAD(P) ELL 67T M e
AT RAEILH A T AT, EMAH T AR E & B AT R A,

BERE A FEF, NADP)H F 4 F7 A 49 AL B4 1L 4534 R 448
AT, B T T AL #-650mV £ - 800mV(A8st-F Ag/AgCl($a A=
69) 89 R ZAL) WAL F H R B AL S-S (pH=6-9; T=20-60C, 32 %
20 £35C, #lX%30C) .

11
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EARZ A NADP)H F 4 F ik PR A X 18948444
[CpRh(III)(bpy)CI|CI (111")

£¥
Cp AXRRHEILTERR=_IGL, H
bpy & 2,2°-3R A, FTA ¢Gub R SRAR R R IR AT XA R A F A H %
BAKSBENY, HRRERARLN, FAGBESTFEARLEETE. FHRLE
FolBBE, RH, 2FHBESTEAATURNTE AR (Hi4e, K
PEG2000 £ 20000)47 5 B . R ATH 6GHIIRAE 4 LR 5 5 BH —A ATk
MIRARE., R, RAMRA ST ER b SRR N.

X NI 69464524 I HLE R AR X [IIa'4) S e84

[CPRh)(bpy)HICl, i+ H4EHEF

K (Illa")

[CpRh(ID)(bpy)HICl, # ¥+ H#4EH B ETF
P Cp #= bpy £-H X 'Y L @R 2] 65830, RE TR 6 BALeess Sk
%iL R NAD".

A Z A4 NADP)H F 47 kKb 4o T L8 &4 T 47

a) NAD(P)RAE: 0.01-5mM, %%)2 0.01-0.5mM;

b) &4-4%KE: 1pM £ 5SmM, 452 5pM £ 0.5mM;

c) BmEEERA: 1-5000U/, 4512 10-1000U/1;

d) #EFHRE (#ide FAD) : 0-200uM, #5)% 0-20 3K 1-20puM;

e) i RALEEERE: 0£1 - 1070/

f) pH: 4-9, %7 & 6-7.5;

g) BAE: 10-40C, #3512 20-35CHY 30C;

h) FA#L%#: -600 £-900mV, % %5]2-650 £-800mV;

i) RAMAE: 20-120cm’/(min - 1), Bit kAR5 28 G /AT
B MBS E R AT A AR, BloedR B11] P ik 69 F X347,

RAE A K RHATHA BB T R HRE G004, FHETUARKE
N RAE EAIAE T F) R FRT RS,

AL B A 64 BALE R A AL R 4535 & [CpRh(bpy)CIICl %44, Ffid

12
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S &R T AN B THRRB(14K[15]| T HEGF E#HT. T
-700mV(AB3T F Ag/AgClus) AT R FIERETH R KA A FAR LR HE
13T BT B8 BS54 NAD(P) ik ik Jf & B LR & W g
1,4-NAD(P)H # X[2,6].

B RREESKBEBLANTF #AT, CBRARLsif e id*
4 A WA ERBE AWK, #lie HEPES. PIPES Fuik 5| R SEB474E 7
FlF= TrissHCl B4 #], BF EELANFH pH, #E 7 H & RAE S 20mM
£ 02M, %52% 20-50mM. & pHiBH EHREY 6-8, AR 7.5,

BEARRT A E R&N, HliekptgiEn, BT HRAGH
B F#l4= FAD & FMN, %.

2t FEACBAR R AR, REANGELSEARERYN., REF &
S8 BB EM A RA YRt L B R, B R AT A e RE
1« 105U/ Am A8yt i1k £.85 69 4 2 F 47,

ALAL NADP)H FAF kKL A T o4 RABMELE LI TR
AN,

a Wi fo X, R4 Fo 69 18 B sk R 5 F A BUR T 64 AL, F A R 2 X 40
Rt F= Baeyer-Villiger ALHEAT 44 BAL;

b) KA R,

c) f69 B R B RAL;

d) Rt ey k.

BAER a) tGIEFRG)HFF:

(1) #ldeie# T JP 75/54957 (Takeda) P 49 A8 By sk 2K 6 #2 X 4L

9]

JIRARE

F4m

1-0-% & &9

(2) A A A& & P450 A0 AL 4G KEE RS BT BR 4G w -2 K AL; B
Jo, Hi2#8 F DE-A-199 35 115.5 (BASF AG)¥.

13
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(3) HFAVRFHE AL

AN OH X OH
Cyt-P-450
| |
OH

H. Fretz, W.D. Woggon, R. Voges Hel. Chim. Acta, 1989, 72, 391-400

@0/\' EHRBE (:(?
H

H. L. Holland, T. S. Manoharan, F. Schweizer Tetrahedron:
Asymmetry, 1991, 2, 335-338
(4) 3R$f4L:

NN &‘ﬁbﬁine‘ﬁ NN

S. W. May, B. J. Abbot J. Biol. Chem. 1973, 248, 1725-1730
(5) Baeyer-Villiger £.4t:

]

0O
¢ K 8- 36 f ¢>

Robert ¥ A, J. Mol. Cat. B Enzymatic, 1998, 4, 111, ff
(6) kb4 Eik:

14



01809528. 3 oM P FE10/14m

1
S

@*—“O*—-—* O
0., ] o

5—5 .3

S:82% R:18%

e

BEFA N T AL R B Ao U A IAL; e F Walsh, C. T.HA
49 Angew. Chem., 1988, 100, 242 # Roberts ¥ A4y J. Mol. Cat. B
Enzymatic, 1998, 4, 111.

ARPALHREEEATESE W BLEFE NADPH F. HibEH
R AR T, KA R AL B EAR A F . AR k%
B & FACEL AL P BT R S8 BALIE BRAEALH) 64 A 3k,

BB, AEYPPE LSS RERWIAITIIE S . 452 %o PB4
W OB E B EMERE, ZEWRAB QRN E AR G—taitf
FAABBAGRAR BN, FFERQRBEAREH . HHRE RS, &
#. NAD(P)H # B F fodv L2 SCo BALE RAAH], w3 THEL
ERFH W (LF) 44132 AR L& RAEREILH .

EHRE B €S XY H) TR T 16)#4[17)F , LbFEKIIA
HAHEE,

AARBEBARAR TARE A B etk o LE 1B T L2075 AL
BREH AR E R, LRISAARE LN TAN L L T HAT4M. 248
BELAR BB S R G 5 A Fo R = g T BT RA F) 64, E 5 (o RA
#35 ) BEKEHEANR AU RBCES . Hlde, B EH HAE F AR,
A P& G R % 4 AR B R HATRL KART, RERB AL FH
YPGB VAR, Flde, HFREFEMEAE L Fo & BB LT 0 Fa

15
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iHiE b &, KB BARKRRIARA, HHAEB Rissom £[4b]
bR R AT, fIbiE KT AN R F,

TEABRKAE IR ERLHA,

B 1 AFTALAY 23-—LEARKEGT AR Wit iTe G FEFA
NADH #) &85 it42; /& P4 BRI 4 S e () S E R A . #
£ & T 45148 NAD'H &, NADH &, Fiid#Y NADH £ /R % o §56(H)
do 2- B A BEK 3- ¥ o B BG4 55 A FAD)E R A &M 4 FADH, EfLH. &
BB PR 6 R KA BEAAE TR 6 (AT, Hldik 2-2
ABREAR23-—BABRK,

W2 ATERDEGRLFFRLT 0,2 NADH BRHNEH (MEATEE
FIAMREZR; O&AFTVA10cm’/min IANREETY,) .

A 3 K7 E A B BLEAE,

B 4 A TAERBREMFELARA T RIS T 23-—LERKREH R
HEh (ORFTEAWEALINER; BAT 1 IHEFHIALRR) .

B 5 R TS 6 Fold) 3 405 &) BALEETS BRI LR R AT I

(OATRFREEHLERH G ENLERBLGHLERE, BATHES
tERLE) .

W6 ATOHREABHBHEAES. FTHAK, vk, fikd

A B ERGIANR LRI E R 6GE BRI RX A E.

R 1: 2-BEBERA R 2,3-— £ X PER LA

REE 1, LEEMMELER 6 PrEHRYARX LAY #HIT. A
WATAG AR AREBREEE (KREGH 27cm’) . FIABHE (B*
¥ 10kDa ) #485 BAIHE R KFH T &b td St |

Kb P4 T Ag/AgCl T RHAYR £-750mV. W HHE T
NAD'(0.2mM). [Cp*Rh(bpy)CI}**(0.1mM). FADQ20pM). it f.1t £.5%
(250000U) . HbpA(19U) = & 4 2mM) & F 100ml KP; £ A # (SOmM,
pH7.5). 34T T=30C/E 5 J i A 347,

it HPLC & /A& RP-18 £ LU R R B 54T, #A FBE/ K
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(0.1%H;P0,)60:40 4£ 3 FBLA| ,

K] 2: BEHGRST NADH H A6 ¥R
& FREZFEBNFG—IHS, FrAse e i A kA ay
¢ ¥eh, XHARRE L FEREMFH R EAELE W AB BT RL A
(B 2) BALFEH ARG EAELOHI4 NADH G F L., KB 2 TUHE
A, LAHMAFE 10cm>/min 3 NADH % & 69 £ 1.1mmol/ - h &
2] 0.27 mmol/l -h. ERABAFEH 15cm’/min &, FL4ER KR E NADH
R, 21, WHERAR TS, BAMEREAYAETE, NADH
ARG ELFEREF R BAE(E, A5, NADHREZRBAZ X[, #A
£.5-F A R B4 ) BALEEL LW BB Fahthit R, B 3 RTTH
Wit FA BB AR, RE, BiLPE LS LHERETES e S E
HARLENE. B, AN EERA ALY, BAHRGTRNEHE
AR b SR RILE.

k&4 3 BAEH LY YAH

A4 HERIPERAIRAHAIRE P, HLE—LIERH
# 20%FolBfeRSEFHHMNELE Y 1 ), 1 PETFBRRLE
#H(8em®/min), #H4bik Ffo =P KK %HH¥ £ 1.1mmol/l - h(202mg/l - h).
AEF AT BN = A RsR 1107, A0 TS =L S
S OHTURFEVE. B 5 ATELREGTRECAFELENE
Fogsbtig £, 2RAELGAIMATEH 10cm’/min, FHBL TR
(c(NaHCO,)=160mM; H'E &#48F)#AT AL R, FRBiELRM
At K B R A R ARSI ik AT 845 449 NADH H 4. (390mg/l - h)# 50%]8].,

B ik B R A A L S LSS H AT Rk IRE, mABTHRS
F R4 BAL 6 AT BARAH 64 T G-l R PR (B 4) .

EALPYEROBERT LY, LR REDAI I EH Rk
BIRE D RERG A A BT F A NADH ¢ i @Y, A
A5 7 BRAE 22 1R) Ao b 18] L AT VA BT BB AL AT 56 8 B AT R ) A

17



01809528. 3 oM P FE13/14m

5T NADH B4 & 47 4 B R ML
i AL AR T I R ARG T AR A R BB AT 1) B X b 4G K SRR
2k, KRB HER/AAADFLEEARBNGY WA, FELENREEAF

HEge KM, TR ER AN A18E 30CHETHAQS 2494 T,

£ E 12 B/ HbpA #9 s EMA X T 85%. MEmEE R 40,

Bk 6 b G A 1 AR S K 70% (5 dbHg R X). #) 8 B

BB B B[] TBLL F LB RH A RRBMANTH Yo, B TRMAR

KehitfEiratiE. #A R, SARR B fo kBT E A A ARILE

B 75 o o B IRAR AR L AT By AR,

AEXAF—REBH R EEVALFERE NADH R I)BATR EHM
3¢ o REFHEAL A S0
AR AHKEmEEETANFREIEAR L 43 AGANSRERT

Al PRRGEABHFHEESBARKG LR, BHMRGHRBKEER

RIANFTHREAABREMGEBE, MERERHEGTBR, TEMGME

W EAFL B R BT AL, 79, Frik o 88L 463 HE 1L Baeyer-Villiger

SR B, EAAGHERLT, TEHFE T REQGLEFH.

TEOGEALFRLE NADP)H 69IA& A 5 3T 69 4R 1 e K4 7% 2k 5 A 8§

BAE AR GT ERE TAHRG LR LA GFRD, ERURAEE

Ao E B GG R R T ARSI B AR

A K

[1] a) Hummel, W.¥ A, Eur. J Biochem. 1989, 184, 1-13; b) Shaked, Z.%
A, J. Am. Chem. Soc. 1980, 102, 7104-7108; c) Abril, 0.% A, Bioorg.
Chem. 1989, 17, 41-52; d) Seelbach, K.¥ A, Tetrahedron Lett. 1996, 37,
1377-1380.

[2] a) Hilt, G. ¥ A, Liebigs Ann./ Recueil 1997, 2289-2296; b)
Westerhausen, D.¥ A, Angew. Chem. 1992, 104, 1496-1498; Angew.
Chem. Int. Ed. Engl. 1992, 31, 1529-1531 c) Ruppert, R. ¥ A,
Tetrahedron Lett. 1987, 52(28), 6583-6586.

[3] a) Walsh, C. T. Acc. Chem. Res. 1980, 13, 148-155; b) Walsh, C. T.¥ A,

18



01809528. 3 oM B FE14/14m

Angew. Chem. 1988, 100, 342-352; Angew. Chem. Int. Ed. Engl. 1988.

[4] a) Hummel, W.5A; Appl. Microbiol Biotechnol. 1986, 25, 175-185; b)
Rissom, R.% A, Tetrahedron Asymmetry 1997, 15(8), 2523-2526.

[5] Wong, C.-H.%¥ A, J. Am. Chem. Soc. 1981, 103, 4890-4899.

[6] a) Steckhan, E.¥ A, Organometallics, 1991, 10, 1568-1577; b) Ruppert,
R.¥ A, J. Chem. Soc., Chem. Commun., 1988, 1150-1151.

[7]1 Suske, W. A. ¥ A, J. Biol. Chem., 1997, 272 (39), 24257-242565.

[8] Held, M.% A, Biotechnol. Bioeng., 1999, 62 (6), 641-648.

[9] Wandrey, C., Chem. Ing. Tech. 1976, 48, 537.

[10]  Reipa, V.5 A, Proc. Natl. Acad. Sci. USA, 1997, 94, 13554-13558.

[11} Schneider ¥ A, Enzyme Microbiol. Technol., 1995, 17, 839.

[12] Sawyer, D. T., Electrochemistry for Chemists, 2. Aufl,
Wiley-Interscience; New York.

[13] Kissinger, P. T., Laboratory Techniques in Electroanalytical
Chemistry, Marcel Dekker, Inc.; New York/Basel.

[14] Kolle, UF A, Angew. Chem. 1987, 99, 572.

[15] Kalle, U.¥ A, Chem. Ber. 1989, 122, 1869.

[16] Kragl, U.¥ A, Chem. Ing. Tech., 1992, 499.

Brielbeck, B.% A, Biocatalysis, 1994, 10, 49.

19



F1/60

\ # W E

i

01809528. 3

I &

8¢

20



H2/6

I R

i

01809528. 3

(|
[yl tese
9'0 G'0 ¥'0 €'0 20 }1'0 0'0
1 o [ 2 t 5 1 " 1 2 | | N }
o—A—" [ 000
0\
O\ L
LI\ |5 o\o\h\ - $0'0
N |
0\

AN
S .

-91'0

21

[ww] [HaVN]



01809528. 3

i

LI VA H3/613L

22

A 3



01809528. 3 L L H4/6 51

l Lo

= N
= <
—

= &
=

a

MR TR,
(ca. 8 cm’min™)

- O

| SR LI B
o © <
o o o

0,2 +
0,0 4

[Aw] [ g3 —-¢?l

23



01809528. 3 L L 5/6 1

_—
2

19 U HopA
N

2 .
%
=
=
r un
- ]
O

T T T T
o o =
© © <

100 -

[o] +=24

24



01809528. 3 L L 36/6 51

&6

25



