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MAK LRI B (165,

AERHBEL K Cortisone R, — AR Os Os BB Crr L, SufEA 3
HABAYS, HE Os Oy FPERR, TEAME, Lk Os BMid &8, R HREES, £
Cortisone 35 B JL InligHs3, Os EA7 B E Z 5 Kbtk JH HAB A AL 3 18R OsO,
A% Cor J3, A4 R EEHE,

P e b FRASE T/, B 20—cyano—17-pregnene—3 (), 21-diol-11-one 3,
21-diacetate (Ta) {1 J50RF, F1] FI 25 Rl 55 AL 50 Zar 8 4 1P 8% (perbenzoic acid) o AL, 78
FRAR ARG TRE Z, FEBEALEIR Crr, (014 FHEA R8T B A2
BB, YWARRES R PTA AL By, T e B ME iy P 3R Y R A 7 B, —
TR 233—234° (A), B—RATHRENE 221—222° (B), Wi # MR/ R B3 R AT
PIRR L R BURP R YA BRI B (cyano-ethylene system) /3884778, R H,
{HARBRIA RS TR A AR YT, 75 R IR B B A EORE a) st by (D 3
B E B LR A Y AR B IRFIAE T o Ta 08 MR CRAAILEN I B s TE
#O BRI, ERAEKRER, R A AR, B Dk PR
BRRE 24 PEIREA, B (W% 221—222°) W4 80% 0L LA &, EXKA
(H B, 233—234°) BB B ERITRAZ 3 8t 4 D RRRI BT 80 R EA B
BR—RIEARS, Xh AR B B2, BtDAMERERBHER D,

BRSO AT IR B SirT BERARISOR T B SAGHS ol R B R4, JLika
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THEAR 11 5% XT, {H2LA% & EERTE B B 88 F BT in 3t Fe i N & BR A B — € BE B RS,
(monoacetate) JJEHIFS 168—169°, Jo—ICHEERARE AL NRR G L 3 e IR IR ok
1E7E, RR—ICERRRES - P AR S S, 4] B ATEERS I sk XTI, & kiay
EEEAE, tHiEAE B Sufk LY Cu BEMP LR (methoxyl group) ZHeyHHL
Wy, #2152 B 9k 21 PRk A 4w (A0D), Bi 2L A et Be— o BE RS, oo R B AT
DAFREL, LR AR T I TR RS B M EE AL, 3 B R —URE BEmE A
TEPEEINE, B PR A T AR, S HIE B (DUFRETID H§ O EiE, B2
Sl (VOU3, Wi i Os Oy 383 AR Crr A3 pregnane-3e, 17a, 21-triol-11, 20~
dione 3-mono acetate 21-methyl ether (VII), JbfE K TEHLFE Cortisone A KBB4
1 %45 dihydro—-Cortisone (VI) Z &R AL,

FREE B TIT v PR S 30 AR 2IC B ) PP B, 53U 1 R ) R B TR Z Ty R A 6
VSR BETE, Ao RIAS B —E RS SR R, AR 144—146°, Just BRI AR EAS
234—235° IR A3, JTTHDHT SRR AL AR G RS 16 20R LB R SLAEETRS L e e
1% 21258 ALA W, AV, 21 ethoxy L Ad) Py o R BEHERE —TTRE BERG L& W, 2o
B CEANRER Zeisel B BIEE DI,

bt Ay A GHIEEES 234° 38 BRI TR T (R 18 3R 25 Bofk A8 RIA2
AR, RBLHEEETRRAGR I, (B I Ik 11 pyRessii Y, "R I woFrhie
Ciz BCon Z A4 T LS, 36 LR I Cor B9 IR F-HENAAE Coo—Cor 5 A S
Lo H PR B T e, HE W SR —2 YRR, 2 I By 3t —C=N Ry 7
TR A ERR TS A SOresl A B A A ML L FYRERAT2E, K s AT e IR
{8 JLERR E B SR SREHE, K00 T AR R 43 1D,

IR AL Ay T BE R P P B RO Z B & 48 Ak A 2K B dioxone sRHYE
WREE, RN I R R ARsdpy iRy T, IU BB OnRERARE (diacetate JAELAS
135°C) , HoAyF-rP HRAL N B35 A 2L B AR A B (Cyano ethylene sys—
tem) , IR A KK A AYFREAAE, 1T B 5 IR Os O RREAL IR I I IR IAIER
HTE AL VI TR EN,

A PLEI A L SRR AR, SR TT BB ER RS R DL AR T & L Yk
KR, 3B T e R B i A i ] ROREB A B T, {H A i 24 /gL B RURFHE
e TIL B0, 3 LA TR0 T SU0RR 0 ) LA M PR R0 AU, R
WeREEE 11T, AR R 73E 80%, FfESaRe I & I AR 21 RE AW I, S HRERHD
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HARE, 2 MHEY R B A AE TP DA i ST [/ I AR A e B
AL AT EE SR 0L, iy T DAl T 8 10 9t T poaddein FsXBiom.

CH,
‘ I
HO-CHp  rZ 3 102 e 3_ =
N¢s4 N Y
~ H 7R l =N SQEOH
/f: EENT :tﬁ < >
0/?"1 + cH (A) [,‘/anad/eae
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L’ |
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|- j) — VL
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BD T 80— R A TR 0 (R 30y 8 1B S E (B-elimination) W5 45— AR fA15,
feiy (Cyanodiene, b= A MAFREGHEE SR HY MK — C=N f4e# B I fi 7%
YD , Boiy B S —RHE S RO I SCRERTE A, BT AR AR A5 3R 2 1y Con 2882
B (B R (A OH— 14 10, A OCHs™ # OC: Hy™ R8I 8¢ IV) . BLiaRT Cn
2 45y B BRI e vy L RO ST 2, WO IT R IR A A e 9 M TR Bl f AR 4,
i) Aa sk, i 4k EniEg .

AR AR R DI TR R S B T L3, 3 TE A OH ™ B M= o (i
BAIIE, ZEA B PR, M RSB T Coy by IEACHTE Cor kg, 3%
b 101, TIL ULV DL R K4 B AL A AT A R 0 O 18], AHEE AR e i, 3
F 2 1 R ORI 2R

HHE Bk hyEEER R LR, ¥R T DATA R 11T 2245 cortisone 21- A2 Hafis (XD
BREE R Thid, ok B4 T ) N —bromoacetamide G40 i 3,11 i (VIID , dR B
209—210°, pb#H Os Oy IAFEEE, RIFHAIAY (X0, HREIS 164-166°, 4% IX
IR A 4 i Aﬂ:%%*ﬁ‘—ﬁﬁﬂﬁﬁ collidine Jsl, [ it & HBr 4% cortisone-21-
methyl ether (X)), JFB5E5 2563 —255°, Mol e e o s R L M T 2 BOR A it

e, AL AL ARHIEE B ST X TR A CRIMR G BPIRIY), Amaxdl cortisone 58
28], FL SRR G TR A TR AL 7 58 & SR VE B RSERE A A
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H B

#£ 18178 20-cyano-17-pregnene 3¢, 21.diol-11-one-21-methyl ether (III)
K 20-cyano-diol (I1): B2 (1,758, 260—262°) t5 A BIEE 600 ZFFvq, T A
SE LG ANR 90 ZFF (NS Na OH 18 %) HEL AR Rk 48 Ak, 24445
Ik R REZE 1200 271, AU ST HUEE &, vkl TAmeR, B IR, FR Uk, RS
HePE A5 IL, 6 LS & RS K B L EEAR, 245 10.8 37, IS 210—-213°C, HUbiisd
R i 101 A RIR R v, SRR AT 68 T 0, RISl R R IR 09 R
BB NE LR (R & Al: O3 16033),

# U (eluent) ¥tk (eluate) 7
* WERER
&b 9.35 P ik 5 216—221°
[0 137 Tisk 224—232°

SR IR Ik R B A ik (90—116°C) EH7aE i 4 8.66 35 21- R G futh
(), #5285 220-—222° C, Wpkap 3+ 7 A IR A AR EHN S5 TR, DA
2, BE; 221—222°C,

(e)p+46+1 (C=1% KD

W7 AE£% Coa Has Oz N 51 E
C,74.36; H,8.95; N,3.77

133, C,74. 34; H,8.85; N, 3.94

e MR RS 1, A 1.1 OERE D .

I —JSEREERERRO R, LTI 6 Savsht 26 ZETHILRE B 26 SEFHRERT b, B s
&K, I H, BB —2, IR ER, BEH T, RIR, FIKGEHE, SRR PEES
R, ARFI—STREERES 6.6 32, MAB4S 168—169°C,

(W) +75° (C=1% )

BT FERS Cos Has Ou N
C,72.37; H,8.63; N,3.39;
CH,0,7.5; CHs-CO, 10.4

8. C,71.97; H,8.40; N,3.79
CH30, 6.6; CH;-CO, 11.63
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S L3k 65 & 43 PR AR 2R Lk, FRAETH L 4 IR EE B A8 1.06 3 (ID), JAM
15 234—235°C,
()5 +50° (C=1% P
S0 V45 Coe Hart Os N 3HE
C,73.91; H,8.74; N,3.92
3%, C,74.16; H,8.76; N,4.08
LI 0.28 ﬁﬁ%ﬂﬁ%&ﬁ%ﬁf% Loz Tt ofs, BhiE —72, MR R 248 T sy oKy
EEER (ILa) 0.23 33, #& I P ELES & 4%, IEENAS 134-135°C,
(@)D +80° (C=19 M)
L Hr: 4585 Cos Has Os N BHEL
C,70.72; H,7.99; N,3.17
88, C,70. 855 H, 8.06; N,3.35
#& 11 Sigk 20-cyano~-17-pregnene-3 (), 21-diol-11-one-21-methyl ether
AID; 4R ek 0.6 UEEIK 1.6 AR PEL 1 ZTMIRAK, MAREH T 0.6
TEHY PRRLEE L 176 Z Tk e, BREE 24 bR (EIRD £, FIUk 80 IR, KA HEIR,
AL, 0.45 3, B 209-212°C, WL 0.3 siyA A i, 1T @G (G 12

TERERAELED .
tiakrN L Wik 3
Gt 0.269 gkk A, 218—-221°
i 0.021 Pk 5 9298234°

NeR AR U AN A ThBE RS B 45 0.23 32, 1l 221—222.5°C I RAME
BIRREAR, 15 PRER R Uk Fl R ER v I RS 045 0.014 3, MRRRAS 233 —204° MITEA
Z IR PR

Etiocholane-30-0l-11-17-dione (V) : B II12 % (Ri=CH3-COVERZEZ
fig 100 b, SBA S 1.4% Os WSIEIEE Os AEIHEES L, 4355 M Os i, Mn
Ak 60 ALERBRIT R4/, FAOKE LINRMEE—DNE, DR & ZRTES Br
FRMREI, FCEERYE 3 2K, RO AR OB, TR 5 26 DRt s ElvA il vt (B 2 ik
IRV RS 11D , Tt SRR e —3K, TERCARAF IR, (EZEAT IS L s 73R A5 0.85
vo BULHS R ESR S, R 0.52 3285 &, sbd A BRI EE R RS TR
RS2, KRERAINE, ZLHEmIAS 186—187°C, S V IRAK IR I,
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ST A Ca Hay O3 31 E
C,69.58; I, 8.34
1% C, 69. 315 H, 8.6

R R 030 TagE B BB ES 167 —1658°C, ¥ etio-cholane—3u—ol-11-17-
dione 3-acetate (V) {EFIH AR ARFE{L,

MR by 82 2250, TR AR SN A 5 925 HCL Y A% 4 257 b, TR 18
PR Wi, FARREEGER R, FERAS b IR, AT RS R, AR5 188 —-189°C, B
eti-ocholane-3a—ol-11-17—dione {EF14%, HEATIEAEAL,

20-cyano-17-pregnene-3c¢, 21-dicl-11-one-21-ethyl ether (IV).

B 10 35 IR A e KR 350 s vh, TA 5 NaOH 12 33 fi% 7k vA #g 50 25
Ty FIGGPRBRIE b 250, I8 B A0 (S5TR) 24 /e, IR fRi 4T ik JE 2. 5 NV g
A, ok 780 ZETE, IkISH 6 IR, HERT IS AR B8, FROKTE, TR B iR
M, EARRZ PR (50°C), 158015 10 33, Kl 101—-130°C,

ML AR AT RR AR (10D, T4T GJF 47 B GRUE 170 S E sl ik
), BE D R AT HEIRE (1:1) Wik, 551 6.7 3B, S iR I A A3 i
REBR IR AL, IRENAS 90—106°C, i m R RN iA Ik, RIPTBR 3 2.5 30 iR e i
fho % b SRS F PRI R AT Il Bk (T5—115°C) RN FRE R E TR, EBHE R 5
(144--145°C) , /4 B-5 3 &,

()5 +47° (C=19% HED

S RS Coa Has O3 N FHEE
C,74.76; H,9.15; N,3.63

894 C, 74. 75; H, 9. 00; N, 3. 92

H—TESREES, (R FNLne REEAT A CRBIRE), PHRILE & R B85, 1
B8 139.5—140.6°,

(@) +73.5° (C=12 i)

ST RS Cos Hyy Ou N 513
C,73.03; H,8.72; N, 2. 27
C.H; 0, 10.52

4%, C,72.94; H,8.72; N,3.37
C:H;0, 820
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Pregnene-3c, 17¢, 21-triol-11, 20-dione 3-acetate 21-methyl ether (VID),

3 T 1 sais ukeg 1 2 vh, Hom3E 10 227, Feph In A OsO4 1 sEkf¥EHE 6 H
(D, 8RB I A BEE 40 BT R S AR 4 R SRR 1.8 W2 kA 6022
Ito W IGIEAREREM—, WA ER 7K, TURAZE R AR LR ik, &
TR BRER G AR, A FLAR PR HI AR DIAR IS 6 ey (0.788 730), YAAIRRE 2 2T B
Bt 2 2T JOiE -1, IoRBEE G RRE R, TR R, E05 AR e Bk ig
SEERTRIE BRI, TP PR RS 1R, WEARIR A EAT 5 BTHAT, BRI A o (R
R RBR2ZERED, HRUR Y, 7250 3 Mksaihs, 408 I PREDRSR
CERBEG), 4% VIL0.40 33, G845 198—-202°C, 450 FRUIES, (A0 PEEEsR
ks, BN 45 201-202°C,

5387 MEAS Coa Hao O FHE
C,68.54; 11, 8. 63
1585, C, 68.42; H,8.49

20-cyano-17-pregnene-21-ol-3, 11-dione 21-methyl ether (VIII),

3 TIL 6 S RILeE 16 257 RAX TR 80 &1 s, AR 2 25 T M MA N-i)
L ZBENE 5.6 32, AR5 IS IRTRA W Aeig B A 17 R (SR, 2K 48 mvk 1808 7
(BRI D) T 28, TRISHT I IR, R EOK TN, 1600 MRS R i s ok
EiWp e, AR5 AR 1.5 38 (72 40°C SR A, BRI (BRBRA), IRk
160 Z5TH#E, RUbrd 6.6 35 (9325) FEREM, IAEG1S 209—210°C, BU3F RIF W EZ
TR D o2 H, BB 209—211°C,

()3 +585° (C=12% HED

5387 AEAS Cos Hin Os N B EL
C,74.76; H, 8. 46; N,3.79

339 C, 74. 83; H,8.37; N,4.01

Pregnene-17¢, 21-diol-3, 11, 20-trione 21-methyl ether (IX).

M VIIL 8 3yt AE 100 Z57) Jeukng 8 Z kb, FMA AR (Os Oy 9.6 5%
£, S 6 H, 28 A CHCls 160 257}, /P 200 ZEFF R 547 68 S uRhENR 4N
R 68 TRRIRE ShZ /K EEHE 280 2571, M4 LI A WA 24 /i (B Os Os B i
A3 IR , BRAR B TR (B8 “Supercel”) 3 B} CHCls VEilEET R, IRIE TR A DF, J5kE 5
B, 3§ CHCls 3R#%, 4 A1 CHCls #i A DF FRTKBRENTA 1, 75 B0 M WACRR A S 1K K PR
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ifies SR AE AR ORI S M, AR DR AR 2R, 100 728 B, TN R A il ik (90 —115°C)
il AR f 6.22 5, KRGS 164 —166°C,
(@) +76° (C=125 M
Z3 8T A4S Co Hiz Os §HHE
C,70.18; H,8.57; CH,O0, 8. 24
34, C, 70. 555 H,8.51; CH,0,7.69
17a-hydroxydehydrocorticosterone 21-methyl ether, cortisone-2T-metyl
ether (X),
01X 2 SE KSR 40 ZETheb, A L N 5 HBr BiRgTR e 1 27, M AR
5.31 gB3u 43 L B .31 STy S RE B RRTA i 10.4 75T GREE fRFEYE 25°C, f:
RiAZAFF IR G ARG I, #5688 In7k 400 27, 5] CHCIs g8, CHCl, B i
FRKERRESLERTE 4%, S FH AR BREBEWZ 1, 78 B 5 4% i, BUE—Bs5 ) CHCL: R £1
Ak (90—115° C) v MR JLAT IS 0, WA A 185—187°
(@H+114° (C=1% Me OH)
4307 : 1 £5 Co2 Har Os Br 515
C,68.02; H,6.86; Br,17.56
B.9%. C, 58.32; H,6.61; Br, 17. 46
BOEUL S L G I ADFFEFERER D2k g, [N, B IA R collidine
Hy PRSI FELUR AR D R, G RATIHEY collidine (2 GXIRFREH, IRUKAER 2R ep 2540,
BEpdpys it CHCls v K DR 82, 15-F A B AR 82 JH R B2 S S i iR TG, TR ST sl v 1
#, BIE, IRHFEZR T ZERVERIAR IR BRI ARIRE ] AR RZR th 7R e e 1%,
FENA R CHCL i, H MR G IE 5, 6 RH A R (10:1;
Lo 1502 9) et FRAG G005 P TR R 1) Uk, TR70 Tk 22 v b R Bt L 20 b/ D R B 48
P 11 B 109 g Ik 2 A 25 D , LR 227—240°C, KR P BTt
B R SIE (3 SA B 3, A5 260 293°C, JL4 UL, hma2380 A, E 25400,
LS. OH WIHRTE 2.84, 20-keto f527F 5.83, 11-Keto f#E7E 5.89, A
i 2-keto HyE 6,02, Jeip g 6.17 u,
SR AERS Co Hao O3 35
C,70. 565 H, 8. 08; CH;0, 8. 28
188, C,70.73; H,7.80; CH:;0,8.09
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ISOMERIZATION AND DISPLACEMENT REACTIONS IN THE
CYANOPREGNENE SERIES., SYNTHESIS OF 17-HYDRO-
XYDEHYDRO CORTICOSTERONE 21-METHYL ETHER*

Huanc-minLoN AND Joun BABCoOCK

ABSTRACT
20-cyano-17-pregnene-3 («), 21-diol-11-one has baen found to undergo geome-
trical inversion under alkaline conditions accompanied by ether formation at position
21. This discovery has enabled the synthesis of 17-hydroxydehydrocorticosterone
21-methyl ether.

* The present work was originally carried out in Merck’s Research Laboratories, U. S. A. by
present author and his assistant (John Babcock) and it was written up already in 1950; but publication
was withheld by Merck,

The present author (I{uang-minlon) was surprised to read the article by late 1934 in J. Amer.
Chem. Soc., 76, 2398 with the addition of a third author, Roger Tull.

Following observations concering the said article are made:

(1) A third author 1s added although absolutely no contribution can be traced to him.

(2) In the experimental section a few additional experiments are described, but these are either
the work of the original two aathors (I{uang-minlon and J. Babcock), who considered them to he
non essential for publication, or were the work of others (L. II. Sarett and R. E. Jones). There is

1o justification to include these as part of our own work.





