
petrolcniii ether (bp :K- t iOo)  in Et2() was iised in  the deveIo1)- 
riieiit), there was obtained 0.076 g of 2cu,::cu-metliniiol-.ia-an- 
tli,ustaii-17p-ol, mp 129-130" after re allization from LleOII. 
I r  aiid rinir spectra arid mixture melti jint were intfistirigiiisli- 
:ibk from those of t,he aiithentic sample.2 

The cornpoiind with lower I t*  valiie was isolated i i i  ii yield oi 
O.O!l:$ g aiid was shown t,o be a single isomer of 20,30-(bromo- 

I*:tOlI gave colorl 

I  I r ip le t ,  l'icu-H) ppiii. 

Sq-n thesis of 6,7-Difluorome thylene Corticoids' 

The .syiit h i s  of Gn,ia- aiid (i~,7~-difl11oronieth~leue corticoids bj. itdditioii of "diflicorijc.:ii,~Jeiie" lo selwred 
l1 G-:3-keto steroids is described. Tlie ob-erved potentiation uf corticoid d i v i t y  bj- boob a- a i d  $-face difluoro- 
riiethylene adduct- is incon4steiit with an  antiiriflamni:itc,1.y receptor site which requires biriding to rings A arid 
13 of the 3teroid molecvile. 

'1'11~~ clriorriious effort c~xperitlrtl 111 the 5 )  nthehis aiid 
modification of cortisone has led to the accumulstioii 
of :t corisiderablc bod3 of empirical kiiowledge relating 
.triicture to antiinflammatorj activitj . Within thr  
I a Y t  two decade5 ever) position of the cortisone moleculr 
11:~s been subject to scrutiiil m d  clieniical iiiodificatioii 
Tliese efforts have resulted in t h e  discoverj of a number 
ot activity-enhancing aiid Ltctivitj -modifj irig group< 
which alorie or in combination have led to the &- 
vclopment of several clinically useful corticoid\. 

.llthough the prirnaq locu' of corticoid action i y  

iiiiI\riowri, the h j  potliesis is generallj, accepted that 
biological action i i  the rehult of a i l  interaction n i th  n 
complement arj i cceptor sit(,. Coriiitlerddc specultr- 
1 i o i i  a i  to the iiature :uid geometi v of the receptor 
\ i t c  has l ~ d  to the suggestion that corticoids interact 
w i t h  :L qurface complementar? to :I portion of the $ 
f:iw of the steroid molecule 8 -6  

h:is further defintd the propertie;. of t l i i i  

iwc.ptor k ) j  \ugge\ting iigid geomctrj with p i o v i ~ i o ~ i ~  
for bpecific hiriding to the 118-h~ d r o q  1 and to tlie .3- 
: i i t ( l  20-keto group5 of 11) clrocortiv)itc.7 Al(lditioii:il 
i i i t  csixctioiii : L ~ P  proviclctl hj  the wriiiiistion o f  1,oridoii 

Sarctt 

t I )  l 'iil>lic~atiun 340 f rom tlie SJ iiiex Inatitiite Sirmiid C'llciiiiatly. l o r  
itiil,lication iW4 see 1'. I T .  Nelson, J. \V. 1111 .i. Edwardr,  a n d  J .  f l .  
1;ried. .I.  A m .  Chen.  S O C . ,  in prrss. This I on is also part  Y I  of the  
wr iw,  l l r t l i j  ienation of Unsaturated Ketones. Par t  V:  G. Tarzia. S.  H. 
l ) y w n ,  I. '1.liarrison. .J. .\, Edwards,  an(1.J. 11. E'ried, Steroida, 9 ,  387 (1967). 
-1 irurtion of this material was presented ai tile symposium on .\ntiinAamma- 
tor>- .\genrs sponsored by  tlie l ledicinal Chemistry Section a t  tlie 134tli 

eetinv of t h e  American Chemical Swie ty ,  ('liicago, Ill., Sept 196;. 
lite of IIornione Bioloiiy, Ssntex Research. 
Sar r t t ,  A ? < I L .  .V.Y. d c o d .  Sca.. 82,  802 (19.59). 

, 1) 1,. I f .  Sar r t t ,  '1. . i .  Patcliett,  a n d  9. 1.. Steelinan, I ' royr .  D r a y  R e a . .  5 ,  

( a )  J. Fried, "Alc~clianisin o i  .Xction of Steroid Iformones," Tile Ala?-  

(0)  I. E. Rush, I ' t i u r m a c o l .  Rei,., 14, 447 11968). 
( 7 )  T h e  %ketone can be replaced b y  a 2,3-fused heterocyclic ring v i t h  a 

cmisiderat~le enhancement, of biological activitl-; rf. R. Hirschmann, N.  G. 
Stt*intmx, t'. Buciiechachrr, .T. i f .  Vrieci, 
, ~ I < ~ I . ~ I I I ; L I I ,  .I. .{VI. ( " h r , ~ ~ .  Sw., 85, 120 (l!il 
:iii<I II. l l r u z i k ,  S t e r o i d , > .  2. :{!)!I ( l ! i t i 3 ) :  

1 . i  (l!)ti3). 

Alillan %., New York, N. Y., 1961, p 232 .  

. k'riwl, . J .  .lfeil. C l i u n i . .  7, S X L  (l!jU4); E'. I>el<)igcieri, ( ' .  

, 11. ( 'hiaiaiuuntv and  ( ' .  I.'t.rruri. Fmrniuco, 20, 280 I l9 l i , j i ,  

forceb over tho total of tlie 6 face o f  the steroid niolecul(~. 
AUteriiatively, BuJhb envisages little if aiiy binding to 

rings -1 :tiid R with the major interactions being 
provided by the l l~ -hy t l roxy l ,  rings C and D, arid tlic. 
- d e  chain. With this hypothesis, the requirements of 
the receptor \rould riot be inconsistent with axial 
@-face B-ring s u h h t i t u ~ ~ t h .  The illactivity of GP-halo 
:tnd 68-methyI corticoids. an important consideratiori 
i i i  tlie previouh p l ~ p o s a l , ~ ~ ~  \\ rationalized by the  
t-ugg~~ct ion t h a t  a gerieral distortion of the steroid 
molecule due  to iiitrarnolecular interaction with tliv 
axial (i-suhstituent irit erfewd wit!) biridirig.6t8 

(:learly a cr1tic:iI evaluation of these hypo thew 
iiiu't bahed o11 biologicall\, active compounds '' 
111 particular, :ti1 activc cvrticoid substituted n-it ti  
I d k y  p-f ace €3-ring substituents would provide evideiicct 
t i l  bupport of tlie p r o p o d  that rhgs  A and B are not 
iiivolvrtl in biiidiiig to thc complementary surface of 
I lit1 i'cceptol'. 

\I7(> 1iar.c rtwiitly reportcd ail c+ficient method foi* 

tiit. prt.p;tr:itiori of fi,i-difluoromethylrrie steroids.11) " 
The :tpplication ( i f  thcw findings to the corticoitl 
v r i w  providrd itti opportunity to further evaluate t l iv  

iwjuiremeiits for bio1ogic:il activitj,. 
.Itltlitioii of " ( l i f l i i o r o c : t r t ) e i t e "  to thc dicrioiici\ la ,  

b g : ~ i  (1 :t  mixture of products from which tlie (io!,- 

;cr-difluoron~ethyleiic adducts 2a, b were isolated aftcir 

( X )  Tile contrasting antiinflainmatory activities ,if UP- aiiri 6e-iiiwnj 
ticoids can also attril,iitPd t,ri a inore rapid metaltolic reduction Oi t l i t .  

3 ketone in the  t i @ - H u i m  zeries; cf. 11. J. Rinpoid, 5. Rainachandran, ami  

(9 )  Since the  IJioiotriral 
>;, Forcliielli, Biocliim. Bio 

(,liemica1 and  pilynicachem 
tion, distribution, a n d  rnetabolisni, absence of biological activity cannot Ire 
safely ascribed t a  tlir lack of binding and ,  therfore, inferences ns to t l i v  
geometry of t h e  receptor 3it.e based o n  inac t i re  compounds a r e  open to que-- 
tiun. 

n ,  a n d  .J. I [ .  Fried, Tetrahedron L e t t e r s ,  3281 
o n ,  1,. Kirkham, a n d  .J. 33. Fried, ibid. .  :198i 

, 9 ,  :3hT ( J ! i t i i ) ;  ( ' .  1 3 ~ ~ 1 ,  H .  I < e r k o ~ ,  N. IT. I)yaun, 1. '1. 
I / $ ,  (;. 1 , ~ 5 5 1 .  I ) .  (:iaiinini, .J. \, l ,; ,irar,ih, ami 



hydrolysis of the 11-chlorodifluoro acetate ester formed 
during the course of the reaction. 

Introduction of the 1,2 double bond into 2b, 2c, 
arid 3 was carried out by dehydrogenation with di- 
chlorodicyarioquinone12 to give 6b, 6c, and 7. & - O  R o&>R 

/ I  

‘CF2 
0 / /  

la-b 2a-c 

CHZOH 

3 4a-c 

5 6 b-c 

7 8b-c 

The A-ring-fused phenylpyrazole derivatives loa-c 
and 12 were synthesized by standard procedures. l3 

I t  is noteworthy, however, that treatment of the 2- 
formyl 3-ketone with phenylhydrazines in aqueous 
methanol or ethanol gave mainly the [3,2-c]-2’-phe- 
iiylpyrazoles while in other experiments anhydrous 
:ilcohol or acetic acid led to mixtures containing sub- 
stantial yuantities of the isomeric [2,3-d]-2’-phenyl- 
pyrazoles in addition to the required [3,2-c]-2‘-phenyl- 
p yrazoles. 

Cleavage of the bjsmethylenedioxy protecting group 
in  the various difluoromethylene steroids w i ~ s  accom- 

(12) C j  D Walker and J D Hiebert, Chem. R e a ,  67, I53 (1967). 
(13) It tllrscliinann, P Buclrscliaclier. S G. Steinlierg, J. H. Fried, 12 

Lllis. G J. h e n t .  and 11 Tisiiler, .I. . I m .  Chena Soc , 86, I520 (1964). 

14a-c 15a-c 
plished with 40% aqueous h j  drofluoric acid14 to give 
the corresponding side-chain ketols in high yield. 

Introduction of the 6a,7~~-difluoromethylene group 
potentiates the thymolytic activity of hydrocortisone 
by a factor of four. Additivity of activity-enhancing 
groups (Table I) is observed in combination with 
the 1Ga-methyl group, 1,2-dehydrogenation, and the 
:I-ring-fused [3,2-c]-2’-p-fluorophenylpyrazole. How- 
ever, the additional effect of introducing the Sa-fluoro 
substituent is severalfold smaller than observed in 
less highly substituted compounds. The 9a-fluoro 
group16 is believed6 to potentiate activity by increasing 
the ratio of the active 116-carbinol to inactive 11- 
ketone in circulation within the organism as well as bv 
an increase in the strength of the 116-hydroxyl hydrogen 
bond to the receptor site.” It is possible that, with thc 
highly substituted corticoids examined, metabolic 
stabilization of the 11-carbinol is already an inherent 
feature of the molecule and that the Sa-fluoro adds 
uniquely only to binding to the receptor. 

The most noteworthy observation in this series is 
the potent thymol\.tic activity of the 66,ip-difluoro- 
methylene adducts. The potentiation of thymolytic ac- 
tivity for the P-face difluoromethylene adducts is equal 
to or greater than that observed with the corre- 
sponding a-face adducti. Examination of models 
indicates that  the carbon of the cyclopropane ring is 

(14) F . \hares, J. B. Siddall. and A Ruiz, U. S. Patent 3,338,930 (1967). 
(15) A similar conclusion m a y  be draan from t h e  observation reported in 

t h e  G-meth~I-6-rieli~rlrrr serie?, cf J 1% Fried, IT. V i o / i k ,  G 1:. \ r t h ,  T h 
Br) ,  3. G. Steinlxrg, >I Tisliler, It. Ilirsclrmann, and 5 .  L. Steelinan, J. 
A m .  Chem SOC , 86, 236 (1963). 

(16) J. Fried and C F. Sabo, ? b i d ,  79, 11.30 (153). 
(17)  J. Eried and A. Burinan, I.zlumzns Hormones ,  16, 30.3 (lU58). 



N 
I 

'CF, 'CF- 

16 17 16 17 

CHIOCOCH, CH,OCOCH, 

F 
18 

CH,O R' 
19 

CH,OH 

'CF, 'CF- 

20a-c 

F 
21 

H;Y= F:R= COCH, 
a,R = H;X = H;Y = H R =  H 
b. R= CH,;X 

Q C ,  R = CHJ; X = F Y =F:R'= 

givc 20a atid Ilrotection of t,lie 21-hydroxyI :LS the  
tctr:itiydi.ol)yr:rri~.l ether ~ O C ,  was fortiiyl:tted18 :md then 
c~ortdcriscd with ~ ~ - f l i i o r o ~ ~ I i c t ~ ~ ~ l l i ~ d r : ~ ~ i i i e  to  give tlic. 
A-ring-fused [X,~-c]-L"-p-fluoro~~lietiyll,3.r.dzole' 21. 

Iii contrast, the dienoiie 14b lacking the 6-fluoro 
suhstitueiit did iiot give a difluorometliylene adduct 
iiridcr the usual reuction coiiditions biit afforded o n l ~ ,  
t l i v  11-chlorodifluoro act3t:ite cs;tc.i<. Ilonevcr, tlit.  
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6~,7a-Difluoromethylene-16~-methyl-l1 p,l7a,21-trihydroxy- 
pregn-4-ene-3,20-dione (4b).-A solution of 1 g of the enone 2b 
in 3 ml of THF was added to 25 ml of 48% H F  a t  0" and the 
mixture was stirred for 1 hr.14 The resulting solution was poured 
into excess NaHCO, solution and t,he product was ext,racted (Et- 
OAc). Evaporation of the solvent and crystallization from EtOAc 
gave 7,JO mg of 4b, mp 228-232", [ a ] D  +82', A,;,, 246 mp 
(e 13,030). 

17a,20 :20,21-Bismethylenedioxy-6a,7a-difluoromethylene- 
llp-hydroxypregn-4-en-3-one (2a) \vas similarly prepared by 
addition of CF2 to the enone la. Crystals nere obtained from 
ether; mp 226-230", [ a l ~  +37", A,,, 246 mp ( e  15,200). Anal. 

Anal. (C?,H,,F?Oj) C, H. 

~ _ _  I 
3,20-dione (4a) \v:ie -prepared by  cleavage'l of the his- 
methylenedioxy protecting group of the enone 2a. Crystalliza- 
tion from EtOhc gave a product, mp 243-246", [ a ] D  + 155" 
(ethanol), A,,, 246 mp (e 15,200). 

17a,20 :20,21-Bismethylenedioxy-6a,7a-difluoromethylene- 
llp-hydr oxy-16a-methylpregn-4 -ene[3,2-~]-2'-p-fluorophenyl- 
pyrazole (lob).--4 mixture of 1 g of the enone 2b and 1 g of KaH 
(507; dispersion in mineral oil) in 6 ml of ethyl formate and 15 
ml of dry CsH, was stirred for 1 hr at 0". Excess S a H  was de- 
composed with EtOH, aiid the mixlii1,e was acidified with dilute 
HC1 and extracted (C6116). Evapoi.atioii gave the 2-formyl 
derivative. To t8his was added 20 ml of MeOH, 200 mg of p -  
fluoropheiiylhydraziiie hydrochloride, and 600 mg of NaOAc 
in 2 nil of H,O, and the mixtiire was stirred a t  0" for 6 hr. The 
mixtiire was acidified with excess dilute HC1 and allowed to 
stand for 1 hr a t  20". 1)iliition with H20, extract,ion with C&, 
and chromatography on  silica gel gave 490 mg of amorphous 
solid, [ a ] ~  +38", A,,,, 271 mp (e 16,000). A sat,isfactory ele- 
mental analysis was not obtained.20 

1701,20 :20,21 -Bismethylenedioxy-6ol,7a-difluoromethylene- 
11 p-hydroxy-16a-me t h y 1 pr e g n -4-ene [3,2-c] -2'-phenylpyrazole 
(loa) was similarly prepared; nip 285-286" dec, [ a ] ~  -4l0, 
A,,,, 267 mp ( e  16,000). 

6a,7a-Difluoromethylene-16a-methyl-l1 p,2l-trihydroxy- 
pregn-4-ene [ 3,2-e] -2'-p-fluorophenylpyrazole (11 b).-Cleavage 
of the side-chain protecting groiip of the pyrazole with HF1, gave, 
after crystallization from MeOH, a product, mp 233-236", 
A,,, 270 mp (e 16,620). 

60,7a-Difluoromethylene-16a-methyl-l1 p,l7a,21-trihydroxy- 
pregn-4-ene[3,2-c] -2'-phenylpyrazole (lla) was similarly pre- 
pared; mp 250-231', [ a ] D  +26", A,;,, 267 mp ( e  15,200). 

6a,7a-Difluoromethylene-l1 p,l6a,170,21-tetrahydroxypregn- 
4-ene-3,20-dione 16J7-Acetonide (15a).-The dienone 14a 
was converted to the 21-tetrahydropyranyl ether 14c by treat- 
ment with dihydropyran in CsHs containing p-toluenesulfonic 
acid and with sodiuni difluorochloroacetate as in procediires de- 
scribed above. The tetrahydropyraiiyl ether was cleaved a t  this 
st'age. Theproduct obtained in 10:; yield had mp 24Y-231" dec, 
[a10 +164", A,,, 245 mp ( E  13,300). Anal. (CyjH,2F206) C, H, F. 

Ga,7a-Difluoromethylene-l1 p,l6a,l7a,21-tetrahydroxypregn- 
4-en-20-one[3,2-c]-2'-phenylpyrazole 16,17-Acetonide 21-Ace- 
tate (16).--A solution of 107 mg of the enone (Ea) in 15 ml of 
CeH, and 0.1 ml of dihydropyran was dried by distilling part  of 
1 he solvent.. h solution of 1 mg of p-toliienesulfonic acid in 1 ml of 
GI16 was added and the solution was kept at 20" for 43 min. 
The soliition was washed wit,h NaHC03 and evaporated giving 
the tetrahydropyrariyl ether (15c) in quantitative yield. Sitb- 
sequent formylation, pyrazole formation, and acet,ylation by 
procedures given above gave a 36% over-all yield of 16: mp 
264-267", [ a ] ~  f i g " ,  A,,,, 266 mp ( E  16,900). The iimr spec- 
trum indicated that the product was a methanol solvate. dnal. 
(C31H3~F2?J206.0.331\IeOH) C, H, F, K. 

6a,7a-Difluoromethylene-6p-fluoro-l1 p,16a,17a,21-tetra- 
hydroxypregn-4-ene-3,20-dione 16,17-acetonide 21 -acetate (20b) 
was prepared from the enone 19. The pLYJdlict had nip 245-247" 
dec, [a]u -622", A,,,.,, 40 nip ( e  12,000). Anal. (C27113;sF:j07) C, TI. 

6a,7a-Difluoromethylene-6p-fluoro-ll P,lGa,l7a,21-tetrahy- 
droxypregn-4-en-20-one [3,2-c] -2'-p-fluorophenylp yr az 01 e (21) 
%-as prepared from the enone 2012. Crystallization from 
l f e 2 C 0  gave a solvate: mp 159-162'; A,,, 268 mp ( e  16,600); 
iimr 6.45 (4-H), 7.0-7.7 ppni (aromatic and pyrazole € 1 ) .  h 
satisfactory elenietit,al anal 

Anal. ( C Z ~ H P ~ F ~ O ~ )  C, 11. 

;lnal. (C3:&F,K2O:) C, H, F, N. 

;inal. (C30H33F,S,0,) C, H, N. 

dnal. (C,,H,4F2N2O,.H,O) C, H,  S. 

was not obtaiiied.20 

6~,7~-Difluoromethylene-l6~,17a,21-trihydroxypregna-4,9- 
(ll)-diene-3,20-dione 16,17-Acetonide 21-Acetate (17).-A solu- 
tion of 1 ml of methanesulfonyl chloride in 20 nil of DAIF and 
5 ml of collidine coiit,aining 200 mg of 5Ozz1 was added to 1.35 g 
of the enone 15b. After 1.5 hr the soliition was diluted with HZO 
and the products were extracted with EtOAc which was washed 
(diliite HCl, H,O). Evaporation and crystallization from XeOH 
gave bolvated crydtals, nip ea. 15*5". This material was used 
without further purification in t,he next reactioii. 

901,11 ~-Dichloro-6~,7~-difluoromethylene-l6a,l7a,2l-trihy- 
droxypregn-4-ene-3,2O-dione 16,17-Acetonide 21-Acetate (18).- 
Chlorine was passed for 2 miii through a solution of 600 mg of the 
dienone 17 in 26 ml of CHC1, and 3 ml of pyridine. The solu- 
tion was prirged 7vit.h 9, for 1 hr, washed (dilute H,SO,, HnO), 
and evaporated. Preparative tlc gave i 2  mg of amorphoiis 
prodilct, [ a ] D  +124', A,,,, 242 mp ( E  13,500). .InUl. (C2iH32- 

~ 1 ~ ~ ~ 0 ~ )  CI. 
1701,20 :20,21 -Bisme thylenedioxy-6a,7a-difluoromethylene- 

9a-fluoro-llp-hydroxy-l6~-methylpregna-l,4-dien-3-one (6c). 
--A solution of 90 mg of the enone (212)" and 110 mg of 
dichlorodicyaiioqiiinone in 4 ml of dioxane was refluxed for 8 
hr. The soliitioii was then diluted with CH2C12 and filtered 
through a short column of silica gel. Evaporation of solvents 
gave 90 mg of an amorphotis prodiict, A,,,.,, 240 mp ( e  10,030), 
which was not piuified further. 
17a,20 :20,21 -Bismethylenedioxy-6P,7~-difluoromethylene-9a- 

fluoro-llp-hydroxy-16~-methylpregna-1,4-dien-3-one (7) was 
prepared by reaction of the enone 311 with dichlorodicyaiio- 
quinone as in the example above. Crystallization from CH?Cl? 
gave a product, mp 273-277' dec, [ a ] ~  -138", A,,,,, 245 mp ( E  

12,470). 
The following compounds were prepared by processes de- 

scribed above. 
(a) 6a,7a-Difluoromethylene-9a-fluoro-l6a-methyl-l1~,17a,- 

21-trihydroxypregn-4-ene-3,20-dione (4c), nip 234-236", A,,, 
242 nip ( E  12,900). Anal. (C23H~9F,0j) C, H. 
(b) 6p,7p-Difluoromethylene-9a-fluoro-l6~-methy~-ll~,l7a,- 

21-trihydroxypregn-4-ene-3,20-dione ( 5 ) ,  mp 273-278" der, A,,, 
232 mp ( e  16,860). Anal. Calcd for C,3H,c,F,O,: C, 62.40; H, 
6.61. Foiind: C, 61.79; H, 3.95. 

(e) 17~,20:20,21-Bismethylenedioxy-6~,7a-difluoromethyl- 
ene-llp-hydroxy-16a-meth~l~regna-l,4-dien-3-one (6bLZ2 mr, 
280-282", [a]~. - 3 2 " ,  A,,a-x-244 mp ( E  14,800). Anal. (C2;- 
HqnF~Ofi) C. H. F.  .. . ., 

(d) 6~,7a-Difluoromethylene-llp,l7~,21-trihydroxy-l6ol- 
methylpregna-1,4-diene-3,20-dione (8b),22 mp 222-223', [ a ] ~  
+33", A,,,, 244 mp ( E  15,500). 
(e) 17a,20 :20,21-Bismethylenedioxy-6p,7p-difluoromethylene- 

ba-fluoro-ll~-hydroxy-l6a-methylpregn-4-ene [3,2-e] - 2' - p-fluo- 
rophenylpyrazole 112), mp 217-219'. And .  (C32H3rF4S205) 
C, H, S. 

(f) 17a,20 :20,21- Bismethylenedioxy - 601,7a- difluoromethyl- 
ene-90-fluoro-llp-hydroxy- 1601-methylpregn-4 -ene[3,2-c] -2'- 
p-fluorophenylpyrazole (loc), amorphous, [ @ I D  -48". d mi. 

(8) 6~-7~-Difluoromethylene-9~-fluoro-l6~-methy~-llp,l7a,- 
21 4rihydroxypregn-4-ene [3,2-c] -2'-p-fluorophenylpyrazole ( 1 le), 
mp 261-263", [ a ] ~  +30", A,,,, 269 mp ( E  15,570), iimr 1.65 ppm 

(h) 6p,7p-Difluoromethylene-9~-fluoro-l6~-methy~-ll~,l7~,- 
21 -trihydroxypregn-4-ene [3,2-e] -2'-p-fluorophenylpyrazole (13), 
mp 237-240°, A,,, 268 mp ( E  15,590), nmr 1.67 ppm (19-11). 
Anal. (C30&2F4N,O4) C, H ;  S :  calcd, 5.75; 6.34. 

ii) 6~,7~-Difluoromethylene-9~-fluoro-l6~-methy~-llp,l7~,- 
21-trihydroxypregna-1,4-diene-3,20-dione (8c): amorphous; 
A,,,,, 249 mp ( e  10,030); nmr 1.56 (19-H), 6.28, 6.37 (2-H), 
7.11, 7.21 ppm (1-H) in deiiteriopyridine. A satisfactory ele- 
mental analysis was not obtained ;20 however, the iimr spectriini 
uneqiiivocally demonstrated tmhe presence of the 1,4-diene sys- 
tem. 

( j )  6p,7p-I)ifluoromethylene-9~-fluoro-l6~-methyl-l1~,17~,- 
21-trihydroxypregna-1,4-diene-3,20-dione (9) : amorphous; 
[a]D -23'; A,,,245 mp ( E  12,200); nmr 1.19, 1.21 (19-H), 6.39, 
6.49 (2-H), 7.58, 7.68 ppm (1-H) in deuteriopyridine. h satis- 
factory elemental analysis was not, obtained;?O t,he nmr spectrum 
was, however, roiisistent with the assigned striivtrue. 

I n a l .  (Cz,H,,O:Fs) C, H, F. 

(C,?H,4F,T\',Oj) C, H. 

(19-H). Anal. (C3oH,,FiY204) C, H, N. 

(20) Eleniental analysis of pyrazule derii-atives ivas uften unsatisfactury 
ducr t u  the iurniatiun of solvated crystals. 

(21) G. G. Hazen and  D. M-. Rosenhurg. J .  Org.  Chem., 29, 1930 (1964). 
(22) W e  ivisli tu thank  E. Galeaozi and  Dr. P. Crahb4 fur carrying uut tllis 

preparation. 


