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gave XI , m.p. 241-243°, X^0 H 260 m« (log <• 4.20), X ^ c " 2.74, 
2.8-2.95 (OH), 5.73, 8.08 (acetate), 5.77/* (20 C = 0 ) . 

Anal. Calcd. for C3,H38F2N205: C, 67.07; H, 6.49. Found: 
C, 67.06; H, 6.66. 
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It has been shown that 2'-phenylpregn-4-eno[3,2-c]-
pyrazoles derived from Cortisol or other glucocorticoids 
are more potent antiinflammatory agents than the 
parent 3-keto-A4-steroids.1-4 A variety of compounds 
carrying substituents in the aromatic ring were also 
prepared and tested, but these were less active than the 
unsubstituted phenylpyrazole.5 The only exception 
proved to be the p-rluorophenyl derivative1'3 which was 
about 1.65 times as active as the phenylpyrazole and 
6.5 times as active as the p-chlorophenylpyrazole3 in 
the 16a-methylcortisol series. Since a small, elec
tron-withdrawing group in the para position was thus 
activity enhancing, it appeared of interest to prepare 
the o,p-difluorophenylpyrazole (III). In the oral gran
uloma inhibition assay6 III proved to be about 1157 

times as active as Cortisol, whereas its orf/io-unsubstitu-
ted analog2 was 600 times as active as Cortisol. 

Experimental 

2'-(2,4-Difluorophenyl)-ll^hydroxy-6,16«-dimethyI-17,20:-
20,21-bis(methyIenedioxy)pregna-4,6-dieno[3,2-c] pyrazole (II). 
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•—To 500 mg. (1.09 mmoles) of ll/3-hydroxy-2-hydroxymethyl-
e n e - 6 , 1 6 a - d i m e t h y l - 1 7 , 2 0 : 2 0 , 2 1 - b i s ( m e t h y l e n e d i o x y ) -
pregna-4,6-dien-3-one (I),2 in 5 ml. of glacial acetic acid was 
added 108 mg. (1.31 mmoles) of sodium acetate and 238 mg. (1.31 
mmoles) of 2,4-difluorophenylhydrazine hydrochloride. The 
solution was stirred for 30 min. in an atmosphere of nitrogen and 
then was filtered to remove a small amount of insoluble material. 
Water was added and a flocculent precipitate formed which was 
extracted into methylene chloride. The methylene chloride 
layer was washed successively with a cold solution of dilute 
hydrochloric acid, water, a dilute solution of sodium hydroxide, 
water, and saturated sodium chloride solution, and was dried 
over magnesium sulfate. The solution was concentrated to 
dryness to yield 627 mg. of a light yellow foam. The crude 
product was dissolved in a minimum amount of benzene and 
chromatographed on 17.5 g. of neutral alumina. Benzene-
methylene chloride mixtures (9:1 and 7:3) eluted 420 mg. of I I . 
Crystallization from acetone-hexane afforded 100 mg. of crystal
line II , m.p. 215-217°, XX^°H 312 mM (log <= 4.31), 269 (4.15). 
The ultraviolet spectrum is in accord with the assigned struc
ture . 1 - 3 An analytical sample prepared by repeated recrystal-
lization from acetone-hexane melted at 216-217°. 

Anal. Calcd. for C32H36F2X205: C, 67.75; H, 6.41. Found: 
C, 67.56; H, 6.28. 

2'-(2,4-Difluorophenyl)-ll/3,17,21-trihydroxy-6,16a-dimethyl-
20-oxopregna-4,6-dieno [3,2-c] pyrazole (III).—A mixture of 320 
mg. of I I and 25 ml. of 60% aqueous formic acid was heated 
under nitrogen on a steam bath for 35 min. and was concen
trated in vacuo to dryness. Addition of 3 ml. of water followed by 
vigorous agitation of the mixture gave 268 mg. of a noncrystalline 
solid. The crude product was dissolved in 7 ml. of methanol, 
0.07 ml. of a 2.3 N solution of sodium methoxide was added, and 
the solution was stirred in an atmosphere of nitrogen for 10 min. 
The base was neutralized with glacial acetic acid, and the solu
tion was concentrated to dryness. The residue was dissolved 
in methylene chloride, washed with water, and dried over mag
nesium sulfate. After concentrating the solution to dryness, the 
residue was dissolved in hot acetone and hexane was added to 
afford crystalline I I I . Recrystallization from acetone gave an 
analytical sample, m.p. 224-226.5°, XX"a'°

H 312.5 m^ (log e 4.30), 
270 (4.14). 

Anal. Calcd. for C3oH34F2X204-0.5C3H60: C, 68.35; H, 
6.72. Found: C, 68.30; H, 6.58. 
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A number of communications have appeared on the 
synthesis of 3(3-hydroxy-A4-pregnenes and -andros-
tenes,1 and some compounds of this class have shown 
physiological activity. For example, 3/3-hydroxy-4-
pregnen-20-one l a and its 6a-methyl der ivat ive" are 

(1) (a) M. Gut, J. Org. Chem., 21, 1327 (1956); (b) S. Bernstein, S. M. 
Stolar, and M. Heller, ibid., 22, 472 (1957); (c) F. Sondheimer and Y. 
Klibansky, Tetrahedron, 5, 15 (1959); (d) J. S. Baran, / . Med. Chem., 6, 
329 (1963); (e) F. B. Colton and P. Klimstra, Ezcerpta Med., Intern. Congr. 
Ser., No. 51, Intern. Congr. on Hormonal Steroids, Milan, 1962, p. 57; 
(f) B. Loken, M. Uskokovic, M. Hagopian, R. I. Dorfman, and M. Gut. 
Steroids, 2, 81 (1963). 

Notes 


