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Coloration in the Porter-Silber Reaction of Betamethasone and Dexamethasone?
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The main Porter-Silber reaction products of Betamethasone (I) was 114,21-dihydroxy-
9a-fluoro-168-methyl-1,4-pregnadiene-3,20-dione (V), and 21-phenylhydrazone (III) of I
was not found as the reaction product, On the contrary, the main product from Dexa-
methasone (ITI) was 21-phenylhydrazone (IV) of II. The reaction mixture of I, V, and II
with PS reagent showed absorption maxima at 450, 450, and 423 nm, respectively. It was
found that the chromophore showing an absorption maximum at 450 nm was derived -
from I or V by the reaction with sulfuric acid.

XA Vv (1) BIOF*F+ 2 £y (II) © Porter-Silber K (PS KIt) X 32EEIIFh Fh BRI
BRIEE (max) % 450 3 XU 423 nm 7R3 AT 2 D2 ERER SO KIGHEHEC DUV TREF L.

PS RIETIX7 ==t F I OveeaUiBBRRY FRT20T, 1 IO I 07 =1 F7VVHER
L, ChiBRECEELTWAZ ERELBREDT, ¥FIKICII D7 =t FJVvRAR LE.

SR L I ®7 =Lk ¥FF Y ik massspectrum 2B\ T mle: 464 (M) O v — 7, BRESHE (NMR)
ARY P ARBNT, 1,4 EOEEA, 1142 f-OH, 16, 18,19 fir 2 F LI X BBHRAEI S h, T 0 21 fi2
» CH,O DILIEMAHEL T, ke 17 f7 «-H(d: 3.4), 21 fizic >NH (4: 11.2) IR I BRI N B2 &
b+ DR TIT L% Lie (Chart 1) ¥4I 07 -=re F5 7 VREDORS (IR), NMR ¥ X ¥ mass
D& A7+ A Johnson BY OFEE L—FK Licd T IV LHERR L (Chart 1). -

I 3108 IV ORMEBERE Fig. 1 ©RT X 51 inex 423 0m 2 OBINAR 2 b AZRL, 20 E% 1%
WEhl 630 TH 5. :

PS KISET I 55 I BERT 57551, Amax X 423 nm e 13T CH 55, RIBEKED 2 EIRE R
L5 450 nm T Amex HIRL7C. %7, REARIGE»DLOMEWOWB I/ v~/ 57 54— (TLC) T I %k
IOMBo e Fo v vERRRBHERR: o o SR BD T E2b, Tk PS Rtk T, PS REHoGEI
Lo TEEITHEER, 1 OWMBRIGKE X 2484 (V) ZHEEL, Z DERYOEEE LI THEC o
THE L.

V @ mass spectrum (X m/fe: 375 (M*1) O & — 7 zfi, 7 NMR 2<7bAid 1, 4 frg= EF &,
fir. B-OH, 16, 18,19 firx 3,1, 21 iz CHO (J=20Hz) ¥ 7 F A b3 %. :ws_»7)ﬁwu1b1,ﬂ%fc%'§@
NMR A2 bR 2 DT e FAEI LB v 74 (5: 207, 2.10) B 2 h, 21 fzo CH,0 X%
2t 0.5ppm ERSHIE Y7 L, 20 J 5 1THz B+ 5 2 &5 5, Vi 118,21-dihydroxy-9a-
fluoro-164-methyl-1,4-pregnadiene-3,20-dione (Chart 1) E#EE LIz, V © PS Rgic I‘Qvﬁ@ﬁi& X HERE

1) BAEEALE 03 EELTRE, HK, 1973 4.
2) Location: 6, Hoenzaka-cho, Higashi-ku, Osaka.

3) HARERAERF, p. 624 (F4H); ¥H E, #K %, FHEPIF, #HER®, 91, 97 (1973).
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Fig. 1. Absorption Spectra’ 0.3
of III and IV in Sulfuric
Acid Test Solution ;
III: —~O— IV: A : | : 0350 300 450 : 560 S50mm

Fig. 2. Absorption Spectra of I, II

1% Fig. 2 iR X5k 450 nm < lmax AR
& 2% T? 5 V BRT and V in PS Reagent and Sulfuric

T XTI 0% 16 fir 2 F L ED a8 L OB B ‘ Acid
BTh%. 17 fz OH LoNHEMOERL L - T PS * (1) II+PS reagent (0.0017% solution of IT)
RUCS 0 - DREBRE 51 vt DTS ey
Fei. IZ N VAR Lk: s, —F IL e ¥ (4) if-l—lf](2504 test solution (0.017%, solution |
SVYVHER L, Amex 423 nm %53, ¥7- 17-de- - () (Xt/i{fo‘ test solution (00179 solution

oxycortisone 23 PS KJSic X D26 LW Z & _

B, VIXe F7VvRERET, BEBRIGK L > T Inx 450 0m 2R FEELbh%. A7 v A FOBBIKE
H‘éméﬁ)’““) TIXANVED = F /@E}ﬁﬁ HZEDHLRTNWBDT, PS ﬁfm"iob\f I OBEBRIGHER,
V imEPER LT Anex 450 nm {5 %’cﬂl“‘zn‘?‘&%x bha.

5) M.L. Lewbart, V.R. Mattox, Anal. Chem., 33, 559 (1961) zdem, J. Ovg. Chem., 29, 515 (1964)
6) M. Kimura, K. Akiyama, T. Miura, Chem. Pharm. Bull. (Tokyo), 22, 643 (1974)
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BEHSIORE JPVIII xz2xzvyv (I), Fevr2v v (II). HSO, 7=t F 3 ¥ v 3R
IR, BRBRKE HSO-H,0 (17:8). PS RKEHEM 7 = =4 ¥ 72 v 0.065 g % EREK 100 ml 1
B L TRV ’

#£E RAHEAMEMANEEECHEL, RBETHL. THRHERINARs P3G DF4O0 BERS
¥R, IR A2z b Az B EPI-2G BARASEH EEH, NMR =2 < 2 b it Varian A60-D Hl % Fus
(CH,),Si # HIE®E L LT 2 hEhHE L. BE s:singlet, d: doublet, dd: double doublet, br: broad.
mass spectrum (% H A BT KMS-O1SG #M % H v THIE L k.

PS Kt (MBS I 27z II o 0.01% EtOH K 2ml i PS B (BRERK) 10ml iz, 60°
OIRBFT 20 HEMEL, BIRARZ bARRETS.

IHLTC N O7z=LE RSV 08K I 85X Il #hFh 2g % EtOH 200ml s L, Zhic
BEg7-=1rev F7Y v 1.64g HSO, 413 ml, H,O 253 ml % X ¢ EtOH 333 ml ol &% mx 5. EE T
24 BHIKRE Lo b, HO 600ml %#in%, CHCl, 600 ml © 6 EHHT%. H®EL2KEL, 8K Na,SO,
TEEL, BREEZHEZET 5. BEY EtOH w1, »:8% EtOH #¥RL, HEHA 500mg #45.
" CHCl, 600ml 2\, Y3 A¥ 25487 r~<br 57 4~ (308, 3Xx20cm) ¥k by, EHie CHCl, %
Wi TLC (HF,,, 20x20cm, EX 3mm) CEGERYOHEER L. HiEMA%L acetone—ether (1:1) 2
LEERL, BEadtiRgRio 111 87mg s L8 IV 198 mg # 4.

I @ Phenylhydrazone (3,20-dioxo-9-fluoro-11g-hydroxy-16#-methyl-1, 4-pregnadien-21-al-21-Phenylhydra-
zone) (III) mp' (decomp.) >>300°. TLC,” Rf 0.60. Anal. Calcd. C,gH,,0,FN,: C, 72.39; H, 7.16; N, 6.03;
F, 4.09. Found: C, 71.87; H, 7.38; N, 5.48; F, 4.02. Mass Spectrum m/fe: 464 (M%), IR »E5; cm~!: 3400
(OH), 3250 (NH), 1663 (C=0), 1620, 1605 (C=C), 1540 (C=N), 893 (C-F), NMR (DMSO-dy) 6: 1.06 (3H, d, J=
7 Hz, C,;s~CHy,), 1.33 (83H, s, C,i—CHj), 1.48 (3H, s, C,y-CH,), 3.4 (1H, 4, J=4 Hz, C,,~-H), 4.0 (1H, br-s, C;,—
H), 6.02 (1H, s, C,~H), 6.2 (1H, dd, J=2, 11 Hz, C,-H), 11.2 (1H, s, >NH).

II @ Phenylhydrazone (3,20-dioxo-9a-fluoro-114-hydroxy-16a-methyl-1, 4-pregnadien-21-al-21-Phenylhy-
drazone) (IV) mp (decomp.) >300°, TLC,” Rf 0.60. ;T #7{E, mass spectrum, IR BLIU NMR &Rz
F 413 Johnson 5% pfERE L —F L. ’

W &R 1lﬂ,21-D1hydroxy-9a-fluoro-1()ﬂ-methyl -1 4-pregnad1ene-3 20-dione (V) I2g % EtOH
400 ml w¥h L, BREERE 2liter 2inz, FET 24 BEKEL, KKk 2liter iz ¥, CH,CL, 500 ml ©
A EBETS. BEYZEEL, oMK 720mg »#E. Acetone XAV Y A XA AT AL E LS T T 4 —
(80 g, 3x20cm) BB T Ikly, & bz CHLCL, % A\~ THs TLC (HF,54, 20 X 20 cm, E & 0.5 mm) CTHH
#:H % acetone—ether (1:1) 5 HEHL, EAasHRER 52 mg »E. mp 202—204°. TLC,” Rf 0.68. Anal.
Calcd. Cy,H,O,F: C, 70.19; H, 7.76; F, 5.05. Found: C, 69.82; H, 7.82; F, 5.36. Mass Spectrum m/fe: 375
(M+-1). TR #5235 cm~1: 3350 (OH), 1705 (C=0), 1655 (C=0), 1605 (C=C), 890 (C-F). NMR (DMSO-d;) &: 0.89
(8H, d, J=17 Hz, C,CH,;), 0.93 (3H, s, C,;i~CH,), 1.45 (3H, s, C,y—CH,), 3.95 (1H, d, /=20 Hz, C,,-H), 4.15
(1H, d, J=20 Hz, C,-H), 4.4 (1H, br-s, C;;~H), 6.05 (1H, s, C,-H), 6.2 (1H, dd, J=2 Hz, 11 Hz, C,-H),
7.35 (1H, d, J=11 Hz, C,~H).

V. @ Diacetate V 30 mg Y EKEERE - Y O T ﬁ%?fk. ko 7eFa{b L, ether-MeOH (1:1) » b FHiE
BL, EstRE 28mg 78, TLC,” Rf0.89. NMR (CDCl,) 6: 0.99 (8H, d, J=6 Hz, C,;~CH,), 2.07, 2.10
(3H, s, 2x COCH,), 4.5 (1H, d, J=17 Hz, C,-H), 4.8 (1H, d, /=17 Hz, C,,-H), 5.7 (1H, s, Cn—H) 6.2 (1H,
s, C,~H), 6.35 (1H, dd, J=2 Hz, 11 Hz, C,-H), 7.1 (1H, d, /=11 Hz, C,-H).

WE  AWRCND, RRTERSR, TEAFLEEL TR T RN, B
Wi BB TR AEEE SHREEL, NMR, mass spectrum 2JEL C Wi e ML FEBRZSTE
DF 2K LT, S

7) Kiesel gel HF 54, BBEEAE CH,Cl,—ether-MeOH-H,0 (77: 15: 8: 1.2 v/[v).
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