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1. 354k 38, 170, 21-= & -50-F §&-20 F
IHE 4%

(FEBFEREHA R R, 5D

IR S T B b R, O A AR LU BE (B L5 T REJCEE SRIM I LA AM S BeRe iR, TR
LHRE, METHE (drehrobacter) 9-2 EMFEAY 38, 172,21-Z 8 & -5e- 2 -3-F (1 fr
SRS (U) S5 FHBA 17«, 20, 21-=5E-25-1, 1- T -3-B, Hh Co-50
B &-B, LT HEkl (D fElEEE.

@ WA 9-2; BREE RE; Cu-B-Bk

WAEMARSELS Dy T W
Coo-FRZ T8 BB B 5 B0 Bl 0 5 3, T
TR LR SR M ERREE
Fo WML EELE (Rhodetorula longissima)
HIELE] (Progesterone) 192 0-Fi&E 5 1
Wi e-BEERED MEFHE (Penicillium
dilaccinum) BERECQSEEHE (Strepromyces
davendulae ) 3B R B — B A& HERERNA 8-
BIRY e 203 kk e 4T B2 B (Rhodotorula
glutinis) R Reichstein BY{b&¥ “S™ &
HI-BEMTED G 20-E EHE i
R IR S BAPE (Mycodacterium glo-
Biforme) FNTR B BEIRFTEE (Coryncbacterium
simplex) IR AR FLE YET 7 & 20-
RN gt

BISCV e iR i AF B (Arthrobacter)
9-2 IR 38, 17¢, 21-=8H-5a-F§
-20-fd (1) /Y 20-FR A0 A8 B Ay 20-2 &
(D)o ASCHIREZER R RME,IH
MEEERE 20-BRENEREEITEE.

M5 F
(=) RBEH

TFrR 9-2t"%

(=) BIETER WiksiL

IR EAR, ERNEREAEFHEEERR
HI™e EEEMIREN 0.1%, #ik 72 /1o 7
PR HHRE D, A 2L JiE s00ml HEsR k.

(=) $HED

38, l7a, 21-= 825k -se-Z ¥ -20-Hd (1) &#
BT H G B,

() =HysiihE

SERE AT . BEBIRERA 2, -
TRYEZEMN (DNPN) R PEM (YPTZ) @
. TESFTEERLETE, BEEIMNETIT
FTREB RS E T, WERENRED, I
sml 959% 7,88, {RIE 1 405k, Bl B EERT
2d4am B TIEH EE

(RE) =i (1) HiERS5HE

WAV, EERNC T NEEE T BahhiR = e,
WERE 43, 5%NaHC0; KEmdtk, AXK
Na,$0, BiKilfE, METHREENEER Y,
FMERF BEIE S (1), ALERBELE
MEmEBE SR (1:3, VIV) 3, HERRKOER
R BEaBiRy. 0.

() Fip () EHER 20-SE0T

AT 1985 4 10 A 22 B,
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74 M = " =B 27 %
E AT AR () 2L, 2 5

L EEFT i = (1) P AL O BEfE,
FAEIE, AMEE . BEIR ST EE
BisHasE (1) 5 T4

2.}& Takahaski 5}5{_‘] Uchibrori a(}jjz‘f':”,}fﬁﬁ
BERF-thrE b3 5 (), FIRMEFLS (VD)
BT LRSI EME R EBE (V) )
et o A

3.551E Fieser F Fieser B3, LIH
R AL R e D REREBEFEY (VD
R4 TR s LARIE =8 (1) & T4 ich 20-
BEABL.

g R 5 i @
(—) MERNEE
T 9-2 R RAER0MERE S0
J1, B BE IR G e R B R
R ATRBHRM S () MEE
MEFIFIE DIIREE, #AT7 T TR, &

AR E B, 52 NEd g & b
BTN LRI R (R 1) SR EW, &
i 0.05% HITRERES , A5 H0H] 9-2 KRR
HEAHER R, RERPRAXESD
(I1), 1N 0.075% FRER s 8- EMEMl
H—EBHMEIER o, o -BRALEEFI&DIE
BT ER, FlEmei G ey
Sr¥,

(=) pHH P ILHRREH W

BAER 24 /N RO BRIE, & 3 LUK
th, A 0.15M KFE pH AUBEERZE riidi oy B
EH AR pH HHE B, HaeHP RN
SRR, 24 /NG AEF Y (D) /Y
FEAS R AR B B 1 AR, 9-2 BERERIR(T)
FRODKEE pH & 6—7 2, X—%&
JE 55 B4k ( Boehringer, Mannheim) 208-3%
EHEBEERE (20-HSDH) 85 oH L

#1 ERNWRNELHER

Table | Effect ot inhibitar on bioconversion
i %
or o (%) Steroid
Inhibitor Concentration
I 1
Am 0 - -
Naae
B OE R 8.0 bt -
0.07>5
CoSO, Rk -~
Wi Rk H# 0.03 - -
NisO, 0.073 + 4+ —
B-FR AL TEME 0,05 - -
8-hydrexyquinolline 0,075 =+ A+ -
o o -XEBEmE 8,05 - —
a” o' -bipyridine 0,075 - -
MIELEH 0.05 -
a-phenanthroline 0.075 . -
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(2) HLETEHSH

Ay ETIGE T FARNR R R TRIE R
Fo RIEX IR AN R L
B (I—V), MIFEHOIE DNPN B
BRSSPSR ) f1 (V) &
B C-BiEmfiiet, an f1av) #£
C..BEMH4am. B TPTZ B& 30
(D) 50 (V) B9 20-BHEC HAE R, XF
M AR = A BB O LA 2, (R 2 A,

] '
00| /\'
0dF -
£
§ .
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R RV A

pH
B pH wibaam
Fig. | Effect of pH on bicconversion
Memdn 1) ENFHE - 2MERT, &
A C-BREABRE,HEA C-N@AK
B A-3-FEERM K (T, Biod#—PhE
B Ab-3-FREEAK (IV), EEXHZ
HE 20-ZRELFREEE (IV) iy 20-F
A B bR 20-5 H-aY-3-E K R
(D), X ZFFEEAIMEFNERT , 480
HeBdry () WEERi2. B &
X R, A Eadeial =8 (1)
by 20-BAE S MR R, 20- 2 3T I, 20- 35
H-A-3 EEE V), e ESERE
A% AEERE. ERE - FRAEL
(), &25 () £XBET R F35)
SEH, HEHR HE3IETH&ES 2L

mEfL (1) BV EEBRR.

1'0' ‘ orﬂ‘
0.8}¢

0.6

‘ -

L
o2k L o>< W v
1 / i

L }
1.—..______--__.
é-t — =1}

all
o 24 43 N 124 {h)

A244nm

Bz P -2 Hi (D) Nt
Fig.? Time course of bioconversion of (1)
by drihobacter 9-2

(m) P4 (1) LHniEE

P (1) &R BT
m.p. 192—194°C; [ell + 19%,(C=1,
CHCL); UV2ESH(nm) 246, e=15, 200;
IR7EE(em™) 3400 (-OH), 1664, 1600
(A — 3C = 0); MS(m/e)M™ 4+ 1 347,
328 (M-H;0), 310 (M-2H,0), 285(M-
CH,OH-CHOH ); 267 (M-CILOH-CHOH
«H,0); "HNMR&SS(ppm) 0.85 (3H, s,
Ce-CH,), 1.21 (3H, s, Cp-CH:), 3.80
(3H, s, 20, 21-CH,0AC-CHOAC), 6.04
(1H, s, C,-H), 6.20 (1H, d, j10Hz, C,-
H), 7.06 (1H,d,J 10Hz, C,-H)

P (1) S EERR AT e b R , 1B
SHTAY (VI), ST AR
g
m.p.176-178%C; [«]d + 112°, (C = 0.5;
CHCL); UVAESH (am) 244, £=18,000;
IR7 5% (em™) 3410 (OH), 1660, 1615,
1600 (AM*-3C — 0), 1735, 1245, 1230
(20, 21-OAC); MS (m/e) M* 430, 412
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Fig.3 Possible bioconversion pathway of substrate ([) by Arzhrobacter 9-2

O

{M-H,0), 371 (M—cm——g—o), 311

0 0

I I
(M—CH,C—OH - CH, — C—0), 267
(M —CH,0AC—CH,0AC- H,0); 'HNMR
Bﬁﬁg‘;s(ppm) 0.78(3H, s, Cu-CH;), 1.18
(3H, s, Cy-CH,), 2.00, 2.08 (6H, two
s, 20, 21-COCH,), 4.05—4.60 (2H, qa,
21-CH,0AC), 5.34(1H, q, J 4Hz, 20a-
H), 6.04(1H, s, C,~H), 6.20(1H, d, ]
10Hz, C,-H), 7.06(1H,d, J 10Hz, C,-
H),

B ERMIEEEE ST, B
an 2iEy (1) W 20- B E-A-3-FE
IR, EDFERA 17a, 20, 21-ZH 5
FE-1L,4-2F-3-TE. Befitew

(VI) 2% (D #5220, 21-"E8HEY,
HOTERN 170-20, 21-58 &4 -
1, 4—:%—3—@3-20, 21-EBERGES
MBS THREXEMESR,™H (1)
Ma' = 4+-67.1°, "ELAEH (VIk
Miesute — 1 481.6°,
L9 (I1) 8 Cy-RER g-18,

$ & X B
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MICROBIAL REDUCTION OF C,-KETO OF
CORTICOSTEROIDS BY ARTHROBACTER 9-2

il. Bioconversion of 38,17e,21-Tricl-5¢-Pregnan-3-one

Ma Shuheng

Fa Youhua

(Instituge of Microbiology, Academic Simica, Beijing)

According to the determination of various
physical characteristics, including melting po-
int, rotational analysis and spectrum analysls
(UV, IR, 'THNMR and MS), it was confirm-
ed that the molecular structure of product (1)
which formed from bioconversion of 38, 17a,
21-tricl-5a-pregnan-20-one (1) by Arihrobac-
ter 9-2 is 17a, 20, 21-triol-pregnen-1,4-dien-3-
one and the configuration of the hydroxyl at

Cse-position is B-form. A probable bioconver-
sion pathway of (I) by Arihrobacter 9-2 was

discussed.

Key words

Arthrobacier 9-2; Certicosteroids; Redu-
ction; Cao-f-hydroxyl
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