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Synopsis

R Steroid B D> & Bl L H KEE % IEREICH]
T 5 &2 BMICRRERHES h BrENO—K
% TLC #[GHAUT17-0HCS ERIE I, fio—
Bix Cortol comp. LI ® HIO-17KS # =& Flo-
risil column chromatography CEgEL, Zh%
HIO, TE{l# Alumina column chromatogrphy i
& b 11-deoxy-cortol, Cortolone, Cortol %43H
LBITES 2 Aikie- S AR 284, UIEES
Fesr U1z, X bizll-deoxy-cortol DERE & A81T
Vv, FKEICE EF S ERE RO E 2 RDBEET
5.

1. #%

FIE 7 E BRI Glucocorticoids D
FEREE LT—RIRAVWSh TV A HHEIX, RAG

il

17-OHCS BIERS & ORAITKGS AERTH 5.

L, 254 Steroid DEIEEDOATEL, %
DIRRE 2 TR T 5 1o » T2 R 17-0HCS ©
FEBIEBHETHS. & 5 Fukushima®, Rom-
anoff? {3 radiocactive crotisol O SHERPITH
Mt xh 5 Steroid 2RFEL, Cio-hydroxylase @
YER % 5 F 12 Ci-glycerol side chaine C,-St-
eroid (ELF Cortol comp. &H&F) 5325~30%
HBETACERRELI. LD Cortol comp. i3,

Porter-Silber chromogen & L TI3FEHES, #E
->T17-0OHCS ¢ Zh 5 Cortol compounds DEE
it hssELickaBE L 21 niX 17-0HCS D ADHIE T
BEIBRESERERE:L LTREZZ IO LERL
B, —F 17KGS RIEHE T Cortol comp. $
RS ICHIE ¥ L % 5 Pregnantriol dHEIET 2 &
&z hHEY IR L2 RERA T IR

P3G ERT I OHECEES Sfry L Litas.
% 13 17-0OHCS BERIFEEILOVTIIREEY " D
Paper chromatography X hf5 T, L» b 38k
gem X\~ Thin layer chromatography (LA F TLC
LBET) BIGALT, HUWSEREERIC D SRE
U1z, Cortol comp. DRAIEEIZSWTIZ Roman-
off?, Fukushima" & ®#{ Paper chromatograp-
hy 2{#H¥Y, K1 R L 5T Periodic acid
oxidation € X H Zimmermann FHf94 3 Steroid
(CIF HIO-17 KS&HEdS) b5 Cortol comp.
LUIAND17, 20-glycol C,-steroid & 17KS % F ¢
Florisil column chromatography TEBREL,ZD
# periodic acid oxidation 2{7\Y, ¥ 5T Alumi-
na column chromatography Cortol comp. D43
HAE 2175 C &0 S ERORE 21TV, FLo
HlEE2RILBOTHET 3.

2. ERMHSLIUER

1) & -3

1. B-glucuronidase : Fishman D F5EIC § & 3%
step 11 £ THFFONFEL Hh BERBHULIZE D%
Bz, (8T 8-GL EEEY)

2. 0.2M acetate buffer ( PH 4.7)

3. Penicillin G potassium : HERD $ D.

4. Florisil : FiI¥MMZ%ED100~200mesh O D%
R, Z0RBEIX200g Florisil 28~ 7
500mICEE & IRE L s b5 6 1 BIEE, Z DH#60T
DEGIRTHMR, 3 5i12500mlD chloroform ¢
1 ABENE, 60 CHIRIBTHAR, % DK600TITT 4
BERYIEMALL, 100CUTIRE 6205 bitF v
-4 —ORIANERIKRUER L.

5. 6 % water Alumina ! Woelm #¢ Alumina iz
K6 %BiNAIZd D.
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6. Silica gel G . Merck#D b D% %D T %.

7. 1% meta alcohol A :
m-Dinitrobenzene IIFEAERICE DR LI D
2RO

8. 8 N-KOH /X&HK.

9. Phenylhydrazine #8 . Phenylhydrazine W
BRGNP BRI AR S ¥, 51
HRiIc bERUIZLD2AVE. HEEL 2TmiE
7K 1mld> & 75 2 i BB 7Kk 100midh iz Phenylhydraz-
ine WERLE % 65mg AN T AV .

10. Ethyl acetate : AERR 2HRBE LI

(LIF EtOAc. &H#8Y)

11. Ether : AE—R2HEHL I

12, TR RE—ReElLL.

13. KEaf ~o¥y RE JO~NL ¥ PER
L, chiebBpKke AhTfafmserrtorH
Wiz,

U UTFDbORETHRAERR L2 ZOE AL
7. Sodium chloride, Sodium hydroxide,
Chloroform (LAF CHCI, B9 ), Ethyl alco-
hol (LLF EtOH &#%9), Methyl alcohol (L)
F MeOH & 8%9), Sulfuric acid, Sodium pe-
riodate (LL'F NIO, &#9), Acetic anhydro-

us, Pyridin, Blue tetrazolium, Tetramethyl

Dinitrobenzene

ammonium hydroxide, Phosphomolybdic acid,
Antimony pentachloride, Sodium borohydri-
de, Trimethylsilyl-chlorosilane, Hexamethy-
ldisilazine.

2) EBBE

1. Column : Florisil iZiZ& 1em®D $ D, Alu-
mina IZIZREE0. 7T5cmD $ D2 {ER L1z,

2. Rotary evaporator . S2MH.

3. Siphon balanced automatic fraction colle-
ctor | ERPFIFHESY.

4. 365mp UV 57 =+ 2 VTR,

5. Photo electric spectrophotometer EPU- 2

6. Multipurpose recording spectrophotometer
D H8 MPS-2 B,

7. Gas Liquid Chromatograph : &% GC-1B,
Detector - HFD-1.

8. HAAMBREHRE S OB

9. Thin Layer Chromatograph. i 23 » M
—3, glass plate 20X 20, 20X55cm %2 {HEA L 12.

10. Microsyringe © 1ul f.

3) % Steroids

R R

Pd. . 5 B-pregnan 3 a, 20a,-diol
(FEH& b #24E)

Pt. . 5 B-pregnan 3 a, 17a, 20a-triol
(ML h)

Comp.S. : 17a, 21-dihydroxy-pregn-4 -en-3,
20-dione (WL b)

Comp.E. . 17a, 21-dihydroxy-pregn-4 -en-3,
11, 20-trione (FFEWX b)

Comp.F. . 1158, 17e,
en-3, 20-dione
als )

THS
20-one ( Southeastern biochemicals )

THE :
11, 20-dione ( Steraloid )

THF | 3 a, 118, 17¢a, 21-tetrahydroxy-5 8-pr-
egnan-20-one ( Steraloid )

allo-THF © 3 a, 118, 17e, 21-tetrahydroxy-
5 a-pregnan-20-one ( Steraloid )

B-Cortolone . 3 a, 172, 208, 21-tetrahydroxy-
5 B-pregnan-11-one ( Zori )

3 a, 170, 20, 21-tetrahydroxy-

21 -trihydroxy-pregn-4 -

( Nutritional biochemic-
3 a, 17a, 21-trihydroxy-5 B-pregnan-

3 a, 17a, 21-trihydroxy-5 B-pregnan-

a-Cortolone :
5 f-pregnan-11-one ( Steraloid )
B-Cortol . 5 f-pregnan-3 a, 118, 17a, 205,
21-pentol ( Zori )
Andr. . 3 a-hydroxy-5 a-androstan-17-one
(FEWL )
Etio. ! 3 a-hydroxy-5 S-androstan-17-one
(W& h) o
11-K-Etio. . 3 a-hydroxy- 5 S-androstan-11,
17-dicne (FEWL b)
11-OH-Etio. : 3 @, 11p8-dihydroxy-5 S-andro-
stan-17-one (FFHEEL b)
Pregnantriolone ! 3 a, 17, 20a-irihydroxy-
5 B-pregnan-11-one (FFHEL b)
Pregnantetrol . 5 §-pregnan-3 a, 118, 17¢,20
a-tetrol (FHHREX b)

3. EBRFESIUHER

(1) RAF170HCS #8X tf Cortol comp. DKE
it ds & o kiDL T.

AFHF® ORHITKS, 170HCS, Pd., Pt. 8L
Cortol comp. DRIFFMHE & KM ICHE - 12,
BNL ¥R % B-Gl., Solvolysis @ 2 -Step hyd-
rolysis 274y, EtOAc. 5 B CIREHH 21T- 12,
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7% Y BEMEI cold-2 N NaOH Cffvy, 7 v Y
PeXE, skPEE bic Back extraction #1772, B
IKEEG0CEFEY 2 B T I BMERREEE L T Ster-
oid BE #1181, OMMEBE% Florisil column
chromatography 12 T 11-deoxy-17KS, 1l-oxy-
17KS £ X ' Pd. 2381 3@ & A 3 -keto-
corticosterone, Tetrahydro-corticosterone,

A4~ 3 -keto-170HCS, Tetrahydro-170HCS,

Cortol comp. X ¥ Pt. 2% 2 DEIC mass
separation #§T-1z.

(II) 170HCS AEAIEHEIC ST,

(1} Florisil column chromatography & 243
HOEBEAD spotting  COEBNBIEE
DR

1) Bush” @ “wick chromatogram by Bush” ¥ .

Comp.F. 10, 50 g, DHA 5, 10, 503 X 7f200
pg?FHWTHRE LT & 2 A, Z0MEIINEIZ Comp.F.
10ugT65.9%, 50ugTT74.9% TdH bH DHA 5 ug T
97.9%, 10ugt97.6%, 50 g C98.3% 5 & Uf200ug
T84.0% Th-1r.

2 ) Bush” @ Paper chromatography E.

THF 5, 10, 50, 100 pg % A\ TTT - @it
zh#zh8d. 1%, 96.5%, 99.5% L r98.7%Th
-7z,

3) ERMBREE.

THE 25ug, 50ug 2 Zh Z0100mlEF+ 27 523
e hBESZATEREEZELIZ $ Dit MeOH 2,
2, lmlDEt 3B CAML TiX microtube 2L,
Ch2RIUAEREELU.. zomNEIZhEFh
81.8%, 86.8%TChH -1:.

(2) Silica Gel G. OFEHEICOVWTORE.

HEEODER L Silica Gel G. 50g & #fizk 110m!
2300~500mIBZ=/ 7 3 X3t Ah, B, BEbiK
applicator RICHEE,0.5~0. 3mDE I itfER L 12,
BERRD & 5 RHECEELERAT.

& 1. Method of activation for Silica gel G. plate

Rf. values (solvent : Benzene)
Sudan red G butter yellow

1) 6 hr. ward enly 0.58 0.68 0.83

(14120 C,30min._heat (2) 0.095 0.22 0.56

(1) +150 C.2hr, heat __ 0.080 0.19 0.49

(1) +(2) + conc. 1 day 0.081 o.18 0.49

H.S0. | 2 day 0.095 0.23 0.52
decicator | 3 day 0.100 [E] 0.54
[ (5) 30min. ward only no separation
[(5)+120 C,30min. heat (6) 0.16 0.26 0.55
(6)+80%H,SOs | 3 hr. 0.19 0.28 0.54

decicator 12 hr. 0.17 0.28 0.57

18 br. 0.21 0.30 0.55

24 hr. 0.13 0.15 0.58

72 hr. 0.14 0.23 0.59

A) 1. 6EBMAEZDA. 2. 6MEEHRI20C
30430024, 3. 6F§RIEFEHE150C 2 BFRT L.
4. JOWELBFMESLF vy — 4 —RIC1A,
2ABLUIARELIZLO.

B) 1. 304B&ZDA. 2. 307EEHEI20TI0
Sind. 3. 20BBEE0%HWBKEILT VY
—# -z 3, 12, 18, UB L UTAFHEFELIZD
@D.

YU kD& #EBIC Indophenol, Sudan red G. ¥
& O Butter yellow OBF%E% spot L, Solvent
system & LT Benzene 2{#FfH L T&FED Rf #3k
¥i1z. Brockman JEVERE & HEE L 1243, R i1I3ELiC

®2
THF loss by spotting
HE
‘THF : 50ug
40 Solvent : CHCly: MeOH
{1:1)
0.05cc
30
20
10
1 2 3 4 5 6 7

times of spotting

RTML T, 03AEH120CI05 L, B1F1280
BIHBEKDA 1277 -2 —hTIHETNS 3
CLERAHI. LOFEIS LT EHER Bro-
ckman II-MiZI84$ 3L 5 CTH 5.

(3) #B L~ Steroid OERH Spotting DN

B\ T ORRET.

CHCl;, MeOH, EtOH #5X * MeOH-CHCI, %
8%, 2hZN microsyringe 2BV THEBLIC
spot UT2& X DBKOEREROHFI1X CHCL 1043
MeOH-CHCL, ZBHMHE 6B L TH hE 27T spot
MITWBIz. %2 ¢ ¢ THF 50ug % microtube 7 &
itE b, Zhizc MeOH-CHCL 8K %#0. 0558 A
hBRBL, che#ELEI spot U, EEDRE
%1~ 70 % CHEELTIZ#, microtube 2FE X ¥
tube PRIZEE S THF 2BE L1z & A 2 iR TN
CAMETITIFEDIZO0 & ooz,

{(4) Silica Gel G. /B LTz Steroid OER

HEHERIC >\ T DRRE

#E LD Silica Gel G. 2HLVWKEHADH T v

) ThELD, 0.3 FiIKHIT. Thic Comp.F.
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20 pgTE s ¥z, HHAEE LT, EtOAc. 5
ml, MeOH-CHCl:%&¥#15m), X\ C MeOH 5ml
O 3E, BmeFEALL. MHEIRO 3EER
Ui,
1. BPEFHE No.6. 2 VTR Rk TiF@L .
2. EfELEICL Y, FRLIOLELSYE, %
DLER LT
3. PIEE0. 75em®D Column iz & b, BHHI BT
&xOBENEOZERIZ O© 102, 101%, @ 103,
102%, @ 104, 98% T, \WIh b BiFsEIRE,
LEEMPEDI. 2 THEOMERFRERL
BEMRL.

(5) #ELo Steroid spot »> 6 DERMENE

L2 WT DRRET.

Comp.F. 50ug 56 # /@ LI spot L,
system & LT CHCly : MeOH ! H.0 (90:10:1)
2 HEALTHIEEN Cl5eniy4553H, ETREL
-0 5iz, 365mue UV S5 7 C spot DFBHHLNS
area O Silica Gel 2&RD X 5 SR TERL,
BF gL THE L.

1. W\ a) BELD Silica Gel 2K ED

BRIBRUIZECAETTCHEIILTED .

b ) CHCLARIcKI|¥ 5 5.

2., XN—FAEIHFIOAIV Y ThEELSHE
FhzhoBEE, 1 aT55.0~58.9%, 1bT
56.4%66.0%, ¥k r2. T63~82% CR/¥—F vk
TR LWVEESF O .

(6) ®@LTO Steroid spot DRHBHEILOVT

DIRET.
Comp.F. #0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,

@3 Porter-Silber Chromogenecity of refference Steroids

Solvent

OD.

Steroid correct index ——Allen correct values
1 CompF. 10
2 CompkE. 0.65
0.4 3 CompS. 1.04 2
4 THF 379
5 alloeTHE 212
6 THE 0.72
0.3 7 THS 2.44
0.2

0.1

Hg

x &% R B

0.7, 0.8, 0.9, 1.0, 2.0, 3.0, 4.0, 5. 08X T*10.0
ug SEEE LIz spot U, ROEX DHETORDR
HEB PRI LI

1. alkali Blue tetrazolium I8k 2IRBT 5 5.

a. Blue tetrazolium 25(mg % B#&M L 1z EtOH

100ccHIIZIARE.

b. 10% tetramethylammonium hydroxide 7KI&

W 1AL EOH 0B %2 EA, RARREE.

{EFEE, a.b ZREAWEREL, RETSL

HEOD spot BEDLNA.

2. BEEPKRETS. RBED spot HENS.
3. #E) 7 UBERORE. Rt ~-EHRR~

BEIKED spot BSEBHOLNS.

4. HEE7LFELRE. EBRE~KIBEBOD spot

HE b 3.

5. 365mu UV 35> 7.

rhzhoFkics s80HEHRIZ 1. 0.1ug,
2. 0.2~0.5ug, 3. 0.4—0.8ug, 4. Sug, B
765, 0.5—1.0ug T b, alkali Blue tetraz-
olium BKOEE VR IBITFTH 1.

(7) HERAMAANOSEERO IR

TOEE.

BN D RIEE 3 HIiCFK %2 % &, Solvent sy-
stem & LC 1. CHCI,: MeOH : H,0 (90 : 10:
1), 2. 10% (CH)),CO: CHCl,, 3. 10% Et-
OH-CHCL 2k Ah, FE2E L TER LI
5 EICEE L TR S h TIHEEBL ARG SIS T
AETCOREZAS L 1. 543, 2. 1543,
3. 208 Th-t. WTFHIZLTHI0SRRE LI
OLICHEE2HRNICANRBET A L.

(8) 17 OHCS REBIAMKIL >\ T DRSS
Steroid M#fifHE LT DOC, Comp. A,
B., Comp.S., E., F.,, THS, THE, THF &
L ¢ allo THF 2@, BHEIZ5 HA
o LT, BB, 15X F20emé L,
ERIEE19~23C, BICET 265730~45
FOEEEAV. BREBRLLTEEZCO

%2 . Ri. Values of the individual o-ketolic Steroids
Solvent System
7%EtOR- CHCI,

Sterai
teroids T, MeOR  Fa0

{90:10:1)
0.119

10%EtOH-CHCl5

THF
alloTHF
THE
Comp.F.
THS
Comp.E. 0.344
Comp.B. 0.403
Comp. S. 0.450
Comp.A.
DOC

0.060 0.118
0.134 — -

0.172 0.09¢ 0.183
0.211 0.152 0.176
0.258 0.172 0.228
0.259
0.311
0.364
0.453
0.642

0.424
0.359
0.444
0.532
0.657

0.556
0.688




R 17 -Hydroxycorticosteroids 3 4; ¥ Cortol compounds O EHIFEEICET 3 K 383

Solvent 2 R& U - SN RIF S &ER 2B 6 D
i, CHCl; i MeOH:H,0(90:10: 1), 7% Et-
OH-CHCl, 38X 0f10% EtOH-CHCI, T& -1z, 15cm
BEAEDOEE Steroid ® Rf 12, R 2DML TH -
7o HBAY RE EAEVY, EEICIIRLVE
MA¥D spot & UTREBIL, & spot D overlap iX
THF, allo THF UV icid@BD Shish -1z, BL
DOBEND> 6 i epimer OD3ELRNHEE L ZVD T,
LI# Solvent system & LT CHCI; : MeOH : H,0
(90:10: 1) 2EATH LU,

{9) 17 OHCS ZEfliADFEEE DRE.

BRIz EHEEE U Tk Porter-Silber® #
AINZEE" ité & ¥ % Phenylhydrazine-H,SO, T
R 3, 370, 410, 450mu TORNE 2HIEL,
Allen DEIE#fT>12. & Steroid #%& 4,10, 20,
30, 40, 50X F100ug & h B XY, ZO ch-
romogenecity %2 fRat U1z, BRI 3 itRT
m{, Comp.F.%#1&¢3%¢& Comp.S. 1.04, Co-
mp.E. 0.65, THS 2,44, THE 0.72, THF 3.79%
Lt allo THF2. 20ORKEBETH-12. 3 HILEL
DOEFRINEEAB L, ZHZND max 10D ik
Comp. S, E.,,F., THS 410mux, THE 415mu, THF
395~400mu ¥ L TF allo THF 400muTh - 1.

10 (11} D/NE.

FRFA17 OHCS O EBIE R & UTLU EDOHRS
5, FR150ml% B-Gl., Solvolysis @ 2 -step hy-
drolysis %2f7\» EtOAc. 5 [, cold 2N Na-
OH T7 N7 Y EME, ROTKET A5, Chbid
it 2175 . ik, 60CEEREYN ZBHRTIREE
HHELZEL, Ch’ Florisil column chromatog-
raphy iZ X H170HCS #&tr10% MeOH-CHCI, %3
BE%2KD 3. COFEEE%S MeOH 6mliciERRL,
ZD 3550 4mlEERICAREICE V0CERY
ARAHICL HYEREE IR S. 3 5iC MeOH 2,
2, Imlt 3 BICHE %2EZMIC microtubeiti® L
TEIVA.

—F#5/E1320X20cm plate iz Silica Gel #0.5
mm®DE 3 ITER U, B#23038120T305 2L, 75
L8, ZOR0%MEBKEANIZT vy -4~
FAT1~3HRBRELID2AETS. 3l
KB Y)Y, CTheBHADHMICEMERSmD &
LA bERY5. BEMEEGMCPEE2T,
CHCl; : MeOH: H,0 (90:10: 1) OEBEBK%
ErFEIAN, FEIBLLETRL, 3090 L
BLTBL.

HEOBE L~ D spotting i microtube % Me-
OH-CHCL, 28 #0. 05mICI5#E LU Tid microsyrin-
ge THMELIC spotting LU, FAEOERIERET4 B
SBEUTHTS . [FIRfIIERE Steroid mixture & fBD
Bz spot 3. BN ENOLITEBET
15cm, #3930~ 453 FEEBBET 5.

BRI TH, BESH,ITEL b ELD HHLKFIC
RoTRESRERSES. AEMAANBERLTY
ZHET A 5 ARCHE, MEHEDAIT alkali
Blue tetrazolium B %#KRET 5. I 6BV
Fic365mu UV 5o 72 L, #ifhsREOEEH
AohrbEFo/Th RNTHADHIVY
DHTEL DFBHELIED Silica Gel &L Y
7% 6 emDIIFEFH No.6 kitk{. zhit EtOAc.
5ml, CHCl,-MeOH 15mik\>CG MeOH 5mlzt 3 [
OFMHBR 2ECTFALIET 2. CheERE
E L, Porter-Silber-#F|I|ELICTHBIY,
Comp. F. % 3y#riz370, 410, 450mu CORNE %
BEL Allen DBESL L CREEOBELITV1H
ettt & 2389 5. (HL allo THF ix THF ic&®
1ooydEfEE UCEE L.

UL OHEGEREIRE b 6 B8 % b & i
M UTZRA170HCS SHEAIEETH 5.

(1) R Cortol comp. DFFE 8l T #1893

W,
(1) HIO,-17KS s 5 Cortol comp. DA%
SYBET B HHRIC DV TRRES.

1 o< HIO~-17KS X Cy- 23 ketone, 17,
20-glycol, glycerol fll§% & > Steroid T& 5.
Z M3 H17KS {3BEIC Florisil column chromat-
ography OF 1 FEIZLTHBHRINTINE C Lid

Chunges of sde chams a1 Gy7 by perode scd oxdaton

CIN.ON CH,0H CH, CH,
| ‘
c=0 HC-OH cmo HC-0H

somo

' | |
oM [ C0H
" " SoH A
Onydraxy-
kotone Qiycern) 17:204etol 17:20-ghyco) Ketone

- '
Com F.E. .y
17-OH-proge-

S. Cortolane store Pragnaninol 17§

THS, THE, THF. Cortat

Potter-Siber Rescton { 170MCS)

M B -z 1 -

T T T ¥
a-Dmirabanzene Reaction atier Ral0, oxdaton
cooH ° o ° °
n Ca0 [ ]
A &0 /c\ C\
- OM
A\ !
- + - +

-
N

+
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WELLY
17,20-glycol TR SEINTVE 6D
i Pt., Pregnantetrol, Pregnantriolone /£ & C
»%. %27 TI11-0OH-Etio., Pt., Pregnantriolone
Pregnantetrol, THF, 11-deoxy-Cortol, a-Co-
rtolone, B-Cortolone ¥4 tF 8-Cortol 2T
Ch 6 DGRERICSWTIRET Lo, Sl e LTIk
Florisil column chromatography %2{#f L 1.
AZE 1 m® Column T Florisil » 7em®DH 1T/
3% %5 CHCL CiElic>®, Ba BB 2B L
1.
M—14
Florisil Column Chromatography
Cotumn : inner diameter lcm

Florisil : 100-200 mesh 7cm high
Absorption : 2cc x 4 CHCl,

11-OH-Etiocholanolone l

pregnantriol

Pregnantriolone

A
A

Pregnantrio!

Tetrahydro compound F.

11-deoxy-Cortol .
#Cortolone .
eCortolone .
A Cortol
10 20 3 10 20 30 40 50
5%MeOH-CHCl, 10%MeOH-CHClI,
26cc 55¢c

ERIIR 4 1RT X 5125 % MeOH-CHCI, 26mi
% prewash & U, R T10% MeOH-CHCl, 55ml
Tfd HIO-17KS & Cortol comp. % 5e2 ik
U532 ¢ %»FHi-. BLU THF 35 IC overlap
LT

(2) Periodic acid iz X 2E8{b iz 5 /st
1) B-Cortol @ 11-OH-Etio. ~NDEGHITH T 5K

[GHED PH 3L Tf Periodic acid B DT,

B-Cortol EtOH 7AW 25ug5E & b, #ik10ml%in
A, PH 2, 78X79, NalO,1, 10 0025%
DO EETITC 1 KERIG X ¥ #iRD Ether fiH,
7k¥k, &E % Alumina column chromatography ¢
11-OH-Etio. /3E %##H L Zimmermann F& X &
DFBFERTT-> THNELZRDIZ. ERIE3 I
RTWMLTPHIBL 7 T4 NalO4320%LL LD
BEIC2 3 L EIESET T 55, A O
¥ B1l-keto ~DEFRILIXBD ohBdb T F
121 % & WS RRE T b RIS 1 8 At
BRSO EL L > Th B,

2) EE(LESRGIC T 5 fE

R 1

B-Cortol 40ug %[F#E PH 7, 10% NalO, 4ml/
10 ml sample WEEICHNA,37C 10457, 20, 30, 60
VLU0 ERGEE, 2hehel) L ABLEL
1rE A, Zh#hOBR{LEIZ96.2, 97.4, 98.2,
98.53 X r98.9% TH - 1:.

X 5tk Florisil column ¢ THF %% overlap
LT 20C THF 2AKBIELELIZOLIC ZM
., PS HEPHEAH, EUED THF & O
IM REEIENBD LN PSC L UTHFHEAE
123w 517 {, Etiocholanic acid (kA& -7 %
DEEILLNS.

(3) 11-OH-Etio. OMH{EEICEET 2 HRET

11-OH-Etio. 40ug%8& b, ZhicHti/K10m
#iN4, zhic Ether 20miFginx TIRE, Et-
her @O AL b, Bk IMBERZIT-1. %
OENNE I 1 HT94.9~95.0%, 2[ETI8.5~
99.2%, 3@T97.0~99.1%Th b 2 BTHD
TharT LRI

X5iz, 2RHHE L2 Ether % 1 N NaOH
S5miT7Lh Yy B, Sik5mlsE 2 mEKEE,.
RAKERE, ZIM RE Lot EOEIERL 7V
7Y PEkE 1 | 797.9%, 2[EIT 100.2% TH b
FHY, KETD loss IZED SN -1z,

(4) FRFA Cortol comp. E33 HIO.-17KS @

SYERICDVT DIRET.

mammicd, £gBvsAERBRICBNTY,
NalO,E&{tiz & b Cortol ik 11-OH-Etio. iZ, Cor-
tolone (& 11-keto-Etio. iLE# 3 3. - T, Etio.
11-Keto-Etio., 11-OH-Etio. D3 EHE 2 L1z,

% 3. Conditions of Oxidation for §Cortol by Periodic Acid

pH and Concetration of periodic Acid
Reaction Time : 1hr.

H NalO, Alumina Column Chromatography | Recovery
P* | (%) [ 11-0H-Etio. | 11-Keto-Etio, (%)
7 10 24.35 0 97.4
7 10 24.50 [} 96.0
7 1 21.66 [ 86.6
7 25 21.34 1.47 85.4
2 10 23.11 0.22 92.4
9 10 21.20 0.61 84.8
BS Alumina Column Chromatography
Column : inner diameter : 0.75cm
6% water Wolem Alumina lgm
Absorption : 4cc Benzene
Etiocholanolone .
11-Keto-etio. L
11.0H-Etio.
10 -0 2 10 20 30 10 20
0.3%EtOH-Benzene | 0.4%EtOH-Benzene | 294EtOH-
%ec 20cc Bsecnzene
15ce
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PIEE0. 75em® Column T 6 % water Alumina 1
g BIKEFIR €L TiREILO®, ZHELOD St-
eroid BiGH% KEIFN~ > ¥ > 1ml%E 3 HT Column
KRESET. BEEEO EtCOH—KEM~ L ¥
RTTHEREAAI:

ZORRIER, B5itRoh 3 L ic0.3% EtOH-
Benzene 26mlT Etio. %35, 0.4% EtOH-Benzene
20miT11-Keto-Etio. #3, ¥ 5ix 2 % EtOH-Ben-
zene 15mIT11-OH-Etio. MM ah, 2h#
NOEIYEIZ11-Keto-Etio. 94.4%, 11-OH-Etio.
101.6% ThH -1z,

(5) He&sBEIEHcEET 5 8E.
1) Zimmermann-#5][I1Z&HE"
2) aquous Zimmermann by Epstein'®

11-OH-Etio. & CRIMHMIc> &, WHEBEI
- & KBS 2 E A 1.

aqueous Zimmermann Tit max AOD A3510mu
iIZBBE L, peak %3 broad &7 bh, 11-OH-Etio.,
DHA Rt iz 50T & EH RN RO ZE B D3,
390muizd b, - T=ZKBET 51213390, 510,
630mu & 2 b, 7K Blank, RifiH# Blank i
T b COMOBERMHED 51/ Allen DFFEN
DS UEWREDED b1 B 25, —HRIGYEERR
TIHSBELEBVBRTITS CLicEs L, 8
B W23 e TIDLUEICES &V EFR S RV
Ligiz.

Zimmermann—&S | 1BER N 5 DREIXED
by, BEEIIHEINERC, 105L#EC hin
DI & FhicBEmICEEB T A L & &, REBRDOT

7 Alumina Column Chromatogram for Identification

Allen
Absorbance —  Standard
_______ Urine Extract
100
P , _
; Etiocholanolone ! 11-Keto-Etio. 11-0H-Etio.
501
2 T
1 5 10 15 20 25 0
B 0.39%EtOH-B 04%EtOH-B I'Z%EtOH B

BRI TVWRASED NIz, 2L T ZMC %
30% EtOH 2ml& Ether 4ml CEREMHT 2755
b1 L1243, T D413 Ether OBSADOBKR LY
EEOREE & il s, S 5IRBCERLT
¢ EOFFEIMESRWHEh, KRBT 3
HIO,-17KS it Florisil column % 2[A], Alumina
column 1 [EE KM X Hh T3 DT Urochromo-
gen ORMIXEDTH B L &5 Zimmermann-§l

B16 Absorption Spectrum in conc. Sulferic Acid

Steroid in conc.H,50,
oD. for 1 hr.

0.6 pure steroid
11-deoxy-Cortol

0.5

0.44 ACortolone

0.3

0.2

0.1

max OD
270-300 410-420
300 400 500 mgy

0D

Urinary Extract

1 : 11l-deoxy-Cortol fraction
2 : Cortolone fraction
3 : Cortol fraction

Lo

0.5

0 4 500

PllKEE2ERT A &iCLI.

Etio., 11-K-Etio., 11-OH-Etio. DFEE
{Z DHA %1 &9 % & Etio. 0.8, 11-K-Etio.
0.7, 11-OH-Etio. L. 1TCH - 1z.

(6) HEH

% Florisil column chromatography ®D
10% MeOH-CHCI; 55cc3E % Silica Gel G
0.5mm OFEBIT spot L, solvent system .
CHCI; : MeOH : H,O (80:20: 1) T20emiy
N LITREAL:. BB TRBEELDIIEL
%, % Cortol comp. D Rf FZzh £ f-Co-
rtol 0.367, a-Cortolone 0.522, B-Cortolo-
ne 0. 500% X 7*11-deoxy-Cortol 0.565 & 438
U, REiH®é ChoiciB¥ 45 RE @ spot
& {12 high polar 3, less polar 1 D%&E®
iz. #N 5 area D Silica Gel G 2> % & b, 8
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WU HHECHE U TR 4ml 2 MABR 1 &E
I U ok, i RudhiR e R . ERIIRG6 i
R, M4 T A Steroid #igh & [ max AOD
12 11-deoxy-Cortol 420my, B-Cortolone 410 mu
£ % B-Cortol 415mu iIZ—F U 1z curve HSEH
th, THF & 32 R 2RNBED 5hi2. TLC
L oftd spot 1ZOWTIE, ZhEdh & & b HIO-
17KS TH 30 & 5 bie> xBF 2HoALBOTH
b neglesible ZMC DA LRI Lo 12,

X T10% MeOH-CHC; 73 % NalO, oxida-
tion L 6 % water alumina column chromatogr-
aphy i£¥6i} 3 ZMC OBHEEEHRFLIIL TS
7RI C &L, steroid §iifh Etio., 11-K-Et-
io., 11-OH-Etio. ¢ £<{ HiXDIAHBE 2L 1.
X5 ekt % 10% Acetone-Chloroform system
itk 220em EFTEBAD TLC 7L 12 & © % BIiEE
TEGELDIZE ORI Steroid s & A
T, Etio. {H4¥AsHE, 11-K-Etio. H4H»E
#Hf, 11-OH-Etio. 8EFEEZTRL, L Zh5
spot @ Rf $ Etio. 0.400, 11-K-Etio. 0.216,
11-0H-Etio. 0, 131 & #li%h Steroid & X { —FL 7:.
X 5 1220X55em#FE @, 10° F17EE, Solvent system
1 15% Acetone-Chloroform R 5 K304 R
Ltz z A2 #h Etio. 29cm, 11-K-Etio. 21.8
cm, 11-OH-Etio. 19.7cm®D¥E & s i hlifh Steroid
E—H U1z spot #FE®HTz. 12 Column [ 1.5%
SE-30, Column Temp. 230C, Carrier gas :
N.30ml/min. 3 kg, PI#REE#E Cholestane DE&MET
® GLC iz T $ Etio., 11-K-Etio., 11-OH-
Etio. ® RRT iz—E L 1z peak E1%0.220, 0. 270,
0.3500> RRT %3 1z. ACTH-Z 40BAIEERD
R ¢ I3R20. 350, 0.2700 RRT @ peak 3
#AL, SU-4885 test HDRMHEYTE, RRT
0.2200 peak 1AL 1:. GLC il % Column
#1% XE-60, 1% SE-52, 1% QF-1iE\\T
C.T.210C O3 T Zhzh Etio.2. 90, 0. 472,
2.20, 11-K-Etio. 6. 18, 0.602, 3.82, 11-OH-Et-
io. 8,34, 0.796, 4.10¢ 5 RRT %7/RL Steroid
RO ZNIT—F U1 peak @D LNz, ¥5IT
NalO, &4t #® Steroid % Chamberlain® D}k
L4 % TMSi ether {217V delivert 2{ERL L
1% XE-600 Column T180—240C, 1TC/9QDH
B GLC 21T-12 & T A% hflifh Steroid &[A
ORIBIC peak 2Bz ULDT L & hEEik®
WTHAIEL TWAYE L 11 -deoxy-Cortol, Cort-

olone, Cortol ThAZ L R2REELI.

(7) 11-deoxy~Cortol {£-24T.

THS %% D17KGS HiEikic 81 A BT
YED 4 % NaBH, TfF-ro#fiiL, CHCI, ! Me-
OH: H,O (80:20: 1) Tloem L1Tkiz &k % TLC
T LIz E A, RE0.328, 0.427, 0.4806 % ¥
0.5920 spot B@ABH LNz, Thd area D Sili-
ca Gel G. #» &t b, Steroid ZHHLIDDL
NaIO, Bg{t%#1T-1z. ThZ20X55cm#EE %AW T
Solvent system: 15% ( CH,),CO-CHCl,, 5 K#fg
303D 10° EHOTITEM %17 2. 665D RsDHA
1.0720.920%2h#h, Andr., Etio. IKHH%T 3
area IZ spot 2ZH I E RAID spot HBEH HH
tz. zh b area M Silica Gel G 2h & & b ZM
Fefm % 1T-1HS, Andr., Etio. YT 5O
DDA ZIMC THH T L 2Bz, SU-4885%S
BRIGHIER SEFIDR %2 pool U, Zh % KigH
HEREDZRIEICE b 20cniE/E kb 51872 Etio. i€
§EHT 2 HIO-17KS £ area b> 5 QY %K
iz, Thichig4miini 1 BRRES, BHERIX
ghig % Hi 2 & T 5 THS o NaBH, Bit#rb Etio
{Z8E# U 1z HIO-17KS & [F#E®D max AOD 420mu
BRLIZ.

LD & v 5 Etio. iKEREF 5 HIO-17KS i
5 -pregnan- 3 a, 17a, 20, 2l-tetrol THB T &
BEAILN, B2 0YH #11-deoxy-Cortol &
ExC &Lz, TOWMBEILOWTIIRIIBER A
S, THhICEWE D& LT1938iC Steiger and
Reichstein™ #3 Substance K & UT#HR&E L1 al-
lopregnan-3 8, 178, 208, 2l-tetrol ¢ i¥5 e,
50 DBENPLEBEREAYPELELGNIL. B L
Z @ Substance K pSRicHlt s h Tt & 4h
¥, Atttk 2 Alumina column Tit Etio. 43EiC
FAULBHINBEL TR ENELLN DN,
K2 OYWBDORBA~DHEM IOV TIZRE 2 A
[N

(8) FRep Cortol comp. DRIEED H#EIZOWT

A& ORA Cortol comp. DFBHAIEEICS &
%, RiHYW% Florisil column chromatogr-
phy T Cortol comp. %@ HIO,-17KS # 5 % -
MeOH-CHCl, TifHiERE L 12D B iz, 25% MeOH-
CHCI; © Cortol comp. SFE%2BHIEI. %
RD 4 DDJFETHERE 28 A TEBHRE U1,
1) Method 1 : Solvent system, CHCl;: Me-
OH: H,0 (20:80: 1) 20em L1TBBEERIC L b T-
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LC 2f7\, ZD# NalO, 88, Ether i ZMC
ELTHRIET 2 G
2) Method I : 25% MeOH-CHCl, 73 % %7
NalO Bt L, &R\ T Ether i %175.
a. Alumina column chromatography %13 - T4
[T
b. Solvent system : 10% Acetone-Chlorofo-
rm, 20cm bE{7EBAHEICL 5 TLC ik ZMC
EUTHIET 5.
c¢. TMSi-ether VE®%% Column : 1% XE-60%F
12421 % NGS Zf C.T. 210Cic T GLC &3
FeiT-1.
A—RARSREZEVTIAS 3 2OHETHE
L1-{#ix11-deoxy-Cortol, Cortolone ¥ & ¥ Co-
rtol D& & OfEx, Method L ©571, 992, 700ug
/L., Method Ila 7332, 985 708ug/L., IIb T
274, 883, 1172ug/L.TH b IIC TikZhZhs2.2,
32.0, 15.8% DAL TH T,
(V) AEEics i 3 EINEL L CETERICOVT.
B-Cortol #100ug % & h % step TOHENIE &K
DIz, Tho2BROCHELIZE SOZBIETO
BN 1367.9% T - I-. —F#hiKic -Cortol 100
g 2 ANZRELITo 128 SO EINEILRK 4 DL
66.24+2.03% THHEIEE L —HL . 3biT,

[Riz B-Cortol 100ug IRINL 12 & & OEUNERERITE
WT $68.9%, 64.1% & i3iF—HL, FIETHE
ELTHHELBRERTH T,
(V) AIEEOERILOWT.
PEDfERIicS £ 3%, MIEER2EITH S ITR
L.
Steroid @ 1 ASFM RO FICEEL T, Btic

& aaw mathod ol 17OHCS lragton and Cortol
compounds . ures.

apn PH 47
POL. 200F Ujon +80F Msee
E

370, 24 ha mcunate

uon.
EiOA0. 12000 1 2
a0co X 3

o ved] __frsor oo
o and st
S
watn win PH 47 wsier X
caread vmiwr K1

evaporaton gnder Nz g3 a1 00T

z

%4 . Recovery of 3-Cortol by each step and total procedure

ll-!;ceo‘:;ry Calculated Experimental
each step recover rate recovery rate
add ug Recovery %
p-Cortol ----- 100 100 64.10
B-Glucuronidase hydrolysis | -—-==-= | = =" 100 61.30
EtOAc extraction 5X 97.4 97.4 100 67.47
Wash with cold 2N NaOH 1X 87.1 83.3 100 62.88
Wash with distilled water 2X 84.1 70.1 100 77.49
Evaporation under N, gas at 60°C 100.0 70.1 100 64.10
Florisil column chromatogrphy 97.7 68.5 50
Oxidation with NalO,
Ether extraction 2X 99.2 67.9 50 66. 31
Wash with distilled water 2X 99.9 67.9 50 66.30
Alumina column chromatography 100.0 67.9 50
Recovery rate 67.9
Average recovery
Recovery from urine added No.1 68.88 rate of total
B-Cortol 100.g No.2 64.10 procedure
66.24+2.03
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# 5. Mean excretion values of 170HCS fraction for normal females (proliferative and secretory phase), males in urine.

Subjects case | THF THE THS comp.F. |comp.E. | comp.S. |sum toml l;ootl:lCS
normal female 1
proliferative 486194 | 11531535 256157 453+ 97 [ 291147 | 192145 | 2894+ 447 37991540
secretory 12 457158 801+189 261+ 46 596+ 115 | 533+265] 167+39 | 3383+444 4979+ 345
normal male 14 |17891360 | 27411568 225+52 | 1235+285| 403+98 | 130+42 | 6660+679 6263+ 721
+S.E. ug/day

% 6 . Mean excretion values of three cortol compounds for normal females and males in urine

subjects case 11-deoxy-cortol cortolone cortol sum total
normal females
proliferative 20 178.8+98.2 | 1120.6+241.2 | 734.9+198.1 | 2034.3+145.8
secretory 20 207.6+58.9 | 975.2+132.4 | 462.81+169.6 | 1645.6+120.3
normal males 20 264.91+49.2 | 1514.9+227.3 | 757.5+181.2 | 2537.3+£152.7
+C.L. ug/day

L 23 FRMBEME - REERMEMS I EIE P F
THEBD Y, Bx ORI TCIIRILILL 20FEH
EfE¢ DHA %1t 32 REEMEM[L R IE
11-deoxy-Cortol 1.006, Cortolone 0.842, Cor-
tol 1.310TH -1z,
(V1) &k 517 OHCS #3E ¥ L ¢ Cortol co-
mp. SEOIERRPHEEEicoWT.
IEEE%2ET 2 AR A O, BiEHR
BLUOERBFOHEERZhZAHRSBL 6K
~LUtz.

4. F #®

Fukushima' it F-4-C* 28IRRA”E LD B D
metabolic transformation %5t U 1-#%2 THE,
allo THF 4% neutral Steroid ® 5 L45~58% % &
%, Cortol, Cortolone iZ1l-keto neutral Ste-
roid M18~33% % 5% 11-oxygenated 17KS ~AD
T 2 ~12% ICB E v E &L, Cortisol {35
¥& LTD Cortol comp. DEDHAHEDKEIT
EBWEL Tz, —J)5 Romanoff'® |X60fFDHIE D 5
ER R % THF 1. 2£0. 07, alloTHF 0. 80, 06,
THE 2.040.09, S-Cortolone 0,9=%0. 09mg/day C
»3 LU THF, alloTHF, THE o#t& ¢+ -
Cortolone Ot RiziIZEZ /2HE (7 =0.91) A8
Aol BEL T 5. Berliner™, Zumoff® iz
& %5 ¢ Cortol comp. AKX At~ 3 -keto-170-
HCS — Tetraydro. comp.— Cortol comp. @
A T7%{ Reichstein E., U. F12ix, Z0D epimer
5D pass way Bh A LBEL TS, Fe izl

L@ d 2 EOHMELRICRERE 2BDTVEE
FleEER L T A L 5170HCS DRIEL & b i
Cortol comp. DH|E $ NBERAEEELEZATH
A.

170HCS D4rERIFERIC2 Tid Paper chro-
matograpy'™ ' ® »% { ft>6h, Fukushima' i
Celite partition column chromatography®{fL,
& 51T Paper chromatography 2B L T\ 5.

Paper chromatography iz, Z3BEEED &
Thin Layer chromatography % E.Stahl®™ 53 B
L, R\, Adanec®™ %3 Solvent system: 5%
EtOH-CHCl, 2T, 2K EITEBELIZE XD
Rf %3 THF 0.43, THE 0.74, Comp. F. 1.00,
Comp. E. 1.61, Comp. S. 2. 0 TCRIF/ 2 EE%2TR
Ltz & #2EUI.

iz ik TLC 26 LT 5T Solvent system
BUNBNABETLT74EE CHCL; © MeOH : H,O @ (90
:10: 1) alloTHF & THF OSBENSRIES TId
A, NEHERBLBIT L 2D, UL TLC
I TORME, TLC » 5 0EEMHMHEES Sizon
TRERIZWBWBRHEBTEOATHWEDTLD
RIONWT b EBN RS 28 A, BReDHE2M
UG

Cortol comp. FEBFELEIZ-2 T id Romanoff'
& Paper chromatography % 2[@fT 72D 5 Pe-
riodic acid oxidation U, 17KS & LT ZMC #|
E®2fT>TEA. Fukushimaii Celite column
chromatogrphy iZ-24 C:Paper chromatography
BT THELTOS. R isomer OBEHIEE
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Tidignz & b5 Talbot and Eitingon®™ #355R L
t-in{ Ci-glycerol side chain i2:8&7: NalO,
oxidation i€ X § 17-keton iCEQ{LIN B T & %25
LT, high polar steroid 28{L$ 2 LIglIc &
BT 2RI PHRE, DEBEOMB/L 17 ketosteroid
It L1-D5iz Alumina column chromatogr-
aphy THHET 2 HHEL2ERL,HEL S s E®kY
L8z, La»L, Romanoffs itk hf HIO,
oxidation T ZMC & 783 § D & L T allopregnan-
348, 118, 17a, 208, 21-pentol, A‘-pregnen-
17a, 205, 21-triol- 3 -one, A'-pregnen-21,
205-diol- 3 -one B b, & 5 Holness®™ i2fRAH
A -pregnen-118, 178, 20, 21-tetrol-3one,
A -pregnen-178, 20, 21-triol-3, 1ll-dione ®
Hitt 2o 1- 2 H{ELTWVW3E. 240 5 Steroid D F-
lorisil column chromatography TOBHIEN %
BEt LT Zeds, 5 B-pregnan-3 e, 118, 17aq,
20a-tetrol D FEHER CHTi1C11-deoxy-Cortol &
DELTWBDTET Cortol comp. 4FEIICIX, T
15 Steroid IHBZEL TWEWWEDEEZELALNS.
11-deoxy-Cortol {Z DWW TIRRFTTHEG % A2 H8
THBEBL—IGDRIEZ/SLEBILEDEELTH
5.
ERBAZS FBTTOREI X 5 ERRAHE
#t{&iz Romanoff, Cost & OD#&LicH L, THS,
Comp.F., Comp.E. #>ElETH 50, —IitA
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Study on a new method for the determination of
17 OHCS fractions { Comp.F.,E., S., and THS, THE, THF,)
and Cortol compounds ( Cortol, Cortolone, 11-deoxy-Cortol )

in urine, and their urinary excretion values in normal subjects.

Yoshiharu Motomori

Department of Obstetrics and Gynecology, Okayama University, medical

School, Okayama, Japan. ( Professor and Chairman, Kiyoshi Hashimoto, M.D.)

Cortol compounds have been not determined as 17 OHCS or Porter-Silber chromogen, al-
though they form one of the main groups of urinary metabolites of glucocorticoids.

In this study, a new method for fractional determination of these three cortol compounds,
and 17 OHCS in urine was established.
(1) Hydrolysis with #-glucuronidase.
of 1 fraction (17 KS and pregnandiol) and 11 fraction (17 OHCS, pregnantriol and cortol co-
(4a) Separation of 17 OHCS fraction by
thin layer chromatography ( solvent system : chloroform : methanol . water). (5a) Colorimet-
(5b) Separation of cortol compounds from other HIO,~17 KS
(6b) Oxidation with periodic acid.

The new method consisted of the following procedure.
(2) Extraction with ethyl acetate. (3) Separation

mpounds ) by first florisil column chromatography.

ry as Porter-Silber chromogen.
steroids by second florisil column chromatography.
(7a) Fractionation of three converted steroids by 6 % water alumina column chromatogrphy.
(7b) Colorimetry as Zimmermann chromogen.

This procedures was cosisted from its fundamental experiments.

Total recovery rate of B-cortol 100 ug was average 66,2+2.0%.

Identification of cortol compounds messured by this method was carried out on the Rf.
values by TLC, RRT values by GLC, RRT values of TMSi-ether deliverts by GLC.

5 S-pregnan-3 @, 17a, 20, 21-tetrol named “l11-deoxy-Cortol” was messured for excret-
ion values in urine. Normal mean excretion values were as follow.

Normal females ( proliferative phase) THF 486194, THE 1153535, THS 256+57, ( secre-
tory phase) THF 457458, THE 8011189, THS 261146, normal males : THF 1789+360, THE
27411568, THS 225+52, ug/day.

Normal females ( proliferative phase) : Cortol 734.91198.1, Cortolone 1120.6+241.2, 11-
deoxy-Cortol 178.8+98. 2, ( secretory phase) . Cortol 462.81+169.6, Cortolone 975.2+132.4, 11-
deoxy-Cortol 207.6158.9, normal males : Cortol 757.5+181.2, Cortolone 1514.91227.3, 11-deo-
xy-Cortol 264.9149.2 ug/day.



