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RE MRWHE A RILGEHE MS, HHERAE RS BERAPE K 5 a-ACD-16 o-
HE-30, 178, 21-ZR&-Z HIK-3 0,21-WEEEREE-20 B (IID) "2 3] 16 a-FZE-A4-200-2
i 17 a, 21-WHERH-3,20 WE (V) (6526 R) RPEM 16a B E-A B -9 a, 11 a-%
CE-17 @21 WBE-3,20 WYY,

XENT PAEWEL; BRHTE, BRI ?E%i%%%, R

B ORI IERE-RR T RIRAEHEL 5 a-A%1D-16 4- EF% 38,17 a,
21-Z=RE-Z2HFR-36, 21-WESERER- 20_%(1) B L4 RSy, REETHEE
KREEERIRRERES, Hib, WINBEEX—HE Y 50 TRk h /] h—
5a-A%ID-16 a-F - 38, 17 a, 21-ZRE-F K M- 368, 21-WEERES-20 B (1Y) fhEsfe,

%J‘Fm‘%fﬁ?] 1,4 S HAV), B5b, BOXFET — S Ewbk, RAURATFE
(Arthrobacter simplex A,) 5HLSFHFHE (Mycobacterium smegmatis MS){RAIEFH
(IIT) S Be 47 , A ey F Bl £ B 7Kk TS B V33, B BHIR BE 0.5 96 R, (IV) f B B e 323k 6596
Lok, ¥Tsy T EBCRE Ik 80% 2, ok (TIT) By LG+ = 25424t
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B TA = T
 RABRHERER
—. RBREK
‘Bacteria for test | No. for testing bacteria Remarks
Nocardia sp . . o - NO,76816 -From lab. of Shanghai Institude of Organic
’ ’ | Chemlstry Academia Sinica, Shanghai
Ditto } Ny : From Shanghai Institude of Materia Medica,
) Academia Sinica, Shanghai
Ditto ‘ ' . N, . From Biological Department of Shanghai, Fu
) Dan University, Shanghai )
Mycobacterium phlei My . From Shanghai Second Mllnary College of
. ) : Medicine
Bacillus sp : B, ' From lab. of Shangha1 Insmude of Organic
) Chemistry, Acadmia Sinica, Shanghai
- Mycobacterium smegmatis MS, Ditto
Arthrobacter simplex A Ditto

=, HRHEES
, RIZ %3k (1),

=, BRI U >
L SCERRE D ERAF B (Corymebacterium simpex), E-RKE (Nocardia sp.), }'}i?@,ﬂ: :
%(Baéillus), Sy FE B (Mycobacterum sp.) B BEYRAT 8 (Myobacterium smemagetis) 353
AEAFREZED, BRFREOHTFE AL, RREAR L2 ERE, WERREEKSR
BEfE 1,2 B 4,5 RN BEE, BAFIMZ AL 5 AYSER A Y, X FR RS G, Bt
?ﬁﬁ]%ﬁjﬁﬂiﬁl\x'ﬁhﬁi E BRI A AR A SR AT 0 I, LA SRR (TV) Byl TRk 0525 D
A 250 ml = AREEIE IR 50 ml, REJS, S LEREREEEMNES—X. REHEH
(110 ¥%k/min), 30°CH#3% 16 h 24, (D ALEIEME (CEIREARBBA 496, Lk
W 0.19%) E AR B, H ek B-80 0.01%, 2kERIRIE, HHE 24 h BUEsYAF, b4t
£ 48h, AZHEEVIFHRABILET, HERE, BRKHE No.vesls (IV)HkRy
44.2%, WRRHE Ny 89. 3%, HLYRATE Ms; 3 57.5%, LAHLSRAT B '3131‘1‘15 A BET
LA B4,

m, MBS

%méﬁﬁiﬁizif@,&(ﬁ)llﬁwa e)mso/ﬁf Eﬁiﬁﬁﬁaiﬁ(& BAiEErE, BIAHM. A
Bt (60-90°C)— My — MR L HE(20:4:8), FERSPAT 254 nm FEIHH R, B TF,M 5 mlo5%
L@iﬁeﬂ}ﬁ, 240 nm B ( 751 EUESb S BT Wle ODIE, MIBLLH A NI,
: £ F#@J(IV)&(V)B’Jﬁi“

?’"P?jiﬁ%( )s «l%‘ﬂ:A%(IH)ﬁlﬂtfﬁ%&‘nﬁ%@%ﬁﬁ%ﬂuh REFRMCE

- k%%%%ﬁMEZﬁﬁﬁﬁiﬁm.
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LRI, i’&ﬁ%‘, ®iE HiﬁiJB’EGFm VBB (20x20 cm), FHF—FE9:1 BRI, KL
B b B AR A 0, R ERBER, {iﬁﬁ“fﬁz}%llfwﬂ{té%(w)&w), T bR

£E,

AHI(IV), BRK 224~227°C; 51034 R ML AL A 17
Fe, UVALSH240 nm (log & 4.19); (IR w,,,cm™'3430, 3200(—OH), 1725(C=0), 1660
(a,B A{ufEd), 1610, 1640(CH=CH), 910(CH=CH);MS m/z M*356, 341(M-CHy),

297(M-C,H;0,) ;' HNMR(CDCI3) 6 0.74(3 H,s,Cs-CH;),0.94(3 H,d,¥=6.8,Cy;-CHy)

e V) (B0 5 IR T

1.42(3H,s,C,o-CHy), 4.45(2 H,AB#! J=20, C,,-CH,0H), 5.53 (1 H, J=4.8,Cy-H),
6.08(1 H,s,C4~-H), 6.29 (1 H,d,J=10, C;-H),

LABIE B (IV) 9558904 16 a- I FE-ALSAD Zuig =
Eod(V) ., M 229~232°C; UV ARUCH 240 nm (lge 4.18);

7,19(1 H,d,'J 10.8,C,-H),

B LR
;ﬁ‘ 17 a, 21—_.,%% 3, 20 W,

IR v,., cm~! 3370, 3470

(—OH) 1710, 1660(a,B A iFNEA) 1610, 1630(CH=CH),997 (92, 1123%); MS m/z,
M*373,354(M-H,0),313(M-C,H;0,) ; 'THNMR(CDCI;)é 0.84(3 H,s, C;3-CH;),0.9(3 H,
d,1=7.6,C;;-CHs), 1.54(3 H,s,Cy-CH;), 3.36(21 H,d,J=4.8, Cy-H), 4.42(2H,AB
6.23 (1H,d, J=11.2, C,-H), 6.63
(1H,d,J=10,C;-H), M} IR 997 cm™ 9a, 11a RESEMEEF1 'HNMR 6 3.36 C,-3R & L2
AB(V)TEOV)E 9,11 « H54kAY, REDMtaly AV) j:5]
9,118-FEMNMAYIMBZEERIK, REEEN R HHF 8,514 0.26, FEN 0. 14,
ER(VIBAVIH 9, 11 a-FELA D,

7, J=20.8), CZI"CEZOH)9 6-17(1 H,s,C,-H),

PLFBIX PR

N REERMGMEE

P IREHE 2 A LR B MS, %ﬂi’iﬁ% AR A BEREEIL, ﬁﬂﬂ%ﬁ;@o 1%, Bfen
mu; 48 h, {REEHR 30°Cy
. i%?%&&'aﬁ%

Tab 1, Seven kinds of medium and their conversion results

Medium
Content -

1 2 3 4 5 6 7
KCL 0.02% 0.02% 0.02% ' 0.02% 0.05% 0. 02°/ -
7eSO,-H,0 0.02% 0.022% 0.02% 0.02% 0.02% .02% -
MgSO,-7H,0 0.05% 0.05% 0.05% 0.05% 0.05% 0.05% 0.05%
KH,PO,-3H,0 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% -
K,HPO,-3H,0 0.2% 0.2% 0.2% 0.2% - 0.02% 0.1%
NaNO, 0.2% 0.2% 0.2% 0.2% — 1.5% —
Glucose 3% 3% 2% 2% - 2% -
Corn steep liquor| 2% 2% ) - el - - -
Yeast extract - 0.1% 0.5%. 0.5%" 0.4% 0.5% 0.6%
Peptone — _ 0.25% 1% 1% 0.25% —
NH,NO, —_ —_ - —_ 0.6% . - 1.6%
Maltose - — — — — 624 - —
pH 6.7 6.7 6.9 7.0 natural 7.0 6.7
Yield of 48.3% 52.7% 57.8% 29.7% 36.2% 55%

compound

16.2%

I
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2. BHES pH RSERMOBN - .

. Tab 2, Effect of pH

pH ' | 55 6.0 6.5 |° 7.0 7.5 8.0 8.5

" Yield of compound1V) |~ 39.3% 43.9% | 50.6% | B6.1% | 50.8% -

Mi‘%#’%&%‘ﬁé ) pH LA 7.5 ZoA5 4T, : '

3. SRR BATRIET B Fh 28 2 2°CH 32+ 2°CH FhimL B E’J AL, wrE
(V) Ry 47.1%, F%(IV)B’JI&$7{J 52. 7Ao BRI BERE — L (32°CA) itk
B,

4. SEEFIHERHBRGD 1&%4@(111)&*&*4)%2 hJJﬂ)\'F.FUéﬂP{EE}%?,;WE
BEERA 1% 107 SRR F, ' '

Tab 3, Effect of metal ion

Metal ion - |- Mn** Zn* . Cat | Mgt All Cut? Fe#

" Yield of compound(IV)| 47.1% | 55% | 47.6% | 35.3% | 39.3% | 32.3% | 40% | 32.3%

8 BIR Mot iR b BRI
. 5liter KIEMER , S
RARRREE, BB TR 400 ml, REJF, AR 2 N IILEHFERGHE
%— /D (50 m1/250 ml =), 32~34°CTF #R¥5HE3E 16 h, A 0.55(111)/16 ml 95%Z.
B, nh 80 RiBeA—i. 2/BMJE, M0 1x107 BEF Mo, Bt 48 MR, A 1:2
BRI LRI 3 &, KT, HRALHERERAGEHIV), SRR 4

Tab 4, The result from 5 liter flask

Compound (IIT) . Conversion product (IV)
No. ' : -
(8) Weight (g) MP. °C : Yield(W/W)
1 . 0.5 0.283 T 218~220 . 56.7 -
2 0.5 . 0.287 222~230 56.2
3 0.5 0.288 : 203~211 - 57.7
T4 0.5 . 0.264 ‘ 212~-222 . 52.8
5 0.5 0.268 v 211~223 53.7

A, h%#&ﬂ)&ﬁxﬂ&

ﬁﬁ@ﬂmmﬁME%aﬂ,ﬁaﬂm&ﬁ%www FE 4R VA 4 v B A A
A TSR, SCaRiER BRI B TR E AR (OB R 8, eI/, SO B
WK, BT, BATRARERRIR I 5, KH7 5 IR HTE S U R 24 i (1~
3Bk, IRBEN 0.5%, WEHT L 65%KA, -
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.Tab 5, Micro-crystalline compound (III) transformed by mixed culture

Compound (III) Compound (IV) ' Yield
No* . - . .

(8) . Weight (g) MP. °¢ w/w W/mgle.
1 2 : 1.289 222~-230 64.5% 80.8%
2 2.5 1.688 - 224~229 67.4% . 84.4%
3 2.5 . 1.632 225~229 65.1% 81.6%
4 2.52 . 1.699 220<-228 67.4% 84.5%
5 2.48 1679 222~230 -67.8% 85%

* No. l~3substrates were dissolved in EtOH and then precipitated in water; No.4~5 substrates were
ground by colloid mill

A HAV)SKEL 105 BRIBA, ikik-80 0.1%, FABEEREVELK, EK
1~3 p fihr, VK., EHFRELFGESEDRERE AR, HHE%H 2 %i%?%g, B
BAKBEL, BHE16hF, MAAIDIOmgES2h, B A (111)240 mg, 2 h Jam
N1++(1 X 1072 R;%?)‘g"‘” ik 96 h,

I

RAVE 2 5 B — B ELEAF B (MS) SR BT E (A) BILMEAHAN), RIELRHF
B (MS )7k f# Cs, Coy MLERERERAVRE N R Cu, 5L IS RE DGR, Widt Co, JRE55, Hit
BB AE Co, oA RCy s AR A Y, RRER BREHLEBAV), THFH
A3 Cyp IR REDER, XEERRERRKIFRE ik, H MV EERBTHE A1’4?§
L=k, Hik, fﬁzﬂ]é&iﬁ.bzﬁﬁﬁ%(ﬁ‘*iu?%ffﬁ&ﬂ:'b’%(lv)ﬁ']f%$§&z§ '

UM 3 SRR, REREIREE 0.5%, H#to6h, MARSFH LA
Hit, BE2 SEFED, RABEKERS, RILREHK, 1BftA%(V)$}&JF’&§ m

A NiSO,, (V) H=2, fﬁifi(IV)BﬁF$£%|%§§65 KA.
ﬁl@# LB WG BRGNS TIE,

£ 5 X W

1. KEH. 5e-0°0D-16 SMEE-3 8, 17a, 2-ZRE-FH-38, 21- XXE’*E’EE“ 20 mm 5@, 17 a- EFZE -17 p-$dk-
HE -3 FRAD Bk A B 1L . B 4R 1981,16: 356. ‘

2, Knodo E. Steroid 1- dehydrogenanon by a crude enzyme preparation from Arthrobacter szmplex Agr
Biol Chem 1963;27:69.

3. Levy HR, et al. Bacterial oxidation of steroid. I. ng A dehydrogénatons by intact cells. J Biol Chem.
1959;5234: 2009.

4. Levy HR, et al. Bacterial oxidation of steroids. II. Studies on the enzymatic mechanism of ring A
dehydrogenation. Ibid 1959;234: 2014,

5. PEF A VLSRR TINE 402 H. HELBHE MS, [f 38,17a, 21—;;&& 11 Fidk-5a-F i -21 Bf MRAHALR
T RRAR BT H UL S 197653:19.

6. Kluepfel D, et al The m:crob:o]og:cal dehydrogenauon of 16 8 methyl 5a-dehydrocortisone. Ezperme-
nlia 1962;18:441.

7. mméwf%m%m% FE oK o BT B (170 = 32516 8- 5 TR 86 ~4, 5 (11D 453, 20 mmx%mmm;‘a C8: 0]

4% 1977,17:41.

8. BRIASE. SR GRE LI 17a-FiE-17 8- A 1B = 1-3 B, & Tk 1083,4:7.

9. Nagasawa M, et al. Microbial transformation of sterols part v. Inhibitor§ of microbial degratlon of
cholesterol. Agr Biol Chem 1970334:838.

10, HHE%. A RRMEAHMAED%LER. I A 17a- Ef‘gﬁﬁﬁiﬂilﬁ%ﬁ 17 a-PRBAE. %&&%ﬂﬁ 1980,20
185. -

11. Coronelli-C, et al, An epox1datxon by Co;ynebactenum szmplex Experientia 1964; 20 208,
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' MICROBIAL TRANSFORMATION OF {62-METHYL-5a-A "™~
'PREGNENE-3p, 172, 21-TRIOL-28-ONE-38, 21-DIACETATE
| ZHANG Li-Qing and WANG Jing-yi -

(Shanghat Institute of Orgqn,ic Chemistry, Academia Si'ﬁic.ai, Shanghat)

ABSTRACT Incubation of 16d7Methyl—5a—A9<’1’—Pregnene—3ﬂ, 17a, 21-triol-
20-one 38, 21-diacetate (III) with a mixed culture of Mycobacterium smegmatis
(MS,) and Arthrobacter .simplex (A;) gave 16a-methyl-1,4,9(11) Pregnatriene~17a,
21-dihydroxy-3,20-dione (IV) (65% yield) and a small amount of 16a-methyl-Al4-
pregnadiene-9a, 1la-epoxy-17a, 21-diol-3, 20-dione (V). At 0.5% substrate con-
. centration, Ni ion was shown to be needed to inhibit the production of the by-
product compound(V) and increase the yield of compound(IV). '

Keéy words Microbial transformation; Arthrobacter simplew; _Mycbacterium.
smegematis; Mixed culture; Dexamethasone -





