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T'he preparation of several 21-fliuoro-6,16e-dimethyl-17w-hivdraxyprogesterones is describecl.

In addition, fa-

cile syntheses nf hoth 6, 10a- and 68,16a-dimethyl Reiclistein’s Substunce S acetates (4a and b) are presented.
Both 21-fluoro-6a,16a-dimethyl-17a-ucetoxyprogesternne (3b) and its 6-dehydro analog (3d) showed marked
potency in the ornl Clanberg nssay far progestational netivity.

In carhicr papers of this serics, the synthests of various
6,16 e-diniethylprogesterones®® and  6,16a-dimethyl-
17 a-hydroxyprogesterones® wus deseribed.  The former
demonstrated the validity of the hypothesis that 6.16-
dimethyl substitution of the progesterone uucleus
greatly cenhanced oral progestational activity as de-
termined by the Clauberg assay. The latter series
constituted one of the most active groups of orally
active compounds known to date.

The work deseribed presently 18 an extension of this
sertes of compounds to melude several 21-substituted
analogs., A number of reports have been issued de-
scribing various 21-fluorinated progesterones which
m prelimimary tests showed potent biological activity.”
Particularly active was the 21-fluoro-6-methyl-6-
dchydro-17 e-acetoxyprogesterone.  Thus, in view of
the avatlability of 08, 16a-dimcthylpregnanc-s8,i«,-
17a-triol-20-onc J-monoacetate (1a) from our work on
6,10 a-dunethyl-17 a-hydroxyprogesterone, ' it scemed
of interest to prepare several 21-fluoro-6,16 e-dimethyl-
17 a-acyloxyprogesterones.

Direct iodmation of the dimnethyltriolone H-mono-
acetate (1a)* at C-21 procceded in nearly quantitative
vicld by the excellent procedure of Rothman, ¢ al®
The erude 21-iodo compoustd (2a) was notably uu-
stable and was generally camied on to the next step
hnmediately.  In contrast, purified crystalline ma-
terial stored at 0° retained stability for periods up to
2 months, lodination of the dimethyltviolone 5,5-
digcctate (1b) led unexpectedly to the same product
(2a), loss of the readily hydrolyzed 3-ester function
presumably having occuired by methanolysis catalyzed
by the caletum oxide present 1 the reaction mxture.

Aeplacement of the 21-iodine by fluorine was ac-
complished by the procedures deserthed by Dodson,
et al Asrveported by the Scarle group, 1t was obgerved
that replacement of 21-odine by fluorine in 17a-
hydroxy-20-ketosteroids was always accompaniced by
formation of small amounts of the 17¢,21-oxide.

i1} Previnns paper of the spries: Ro P Graber, M. B, MNevers, 1. G
Wickman, B 11 Bareehoff, gl . D Odell, 7. Med. Chye, T, 240 (1964).
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Scparation of the desired 21-fluorinated dimethyltrio-
loue H-monoacetate (2b) was readily accomplished,
howcever, by chroniatography over I'loristl.

Oxidation of 2b with 8 N chromic acid-sulfuric acid
m acetone’ provided the 3-ketone (2d). Treatment
with hydrochloric acid in absolute ethanol® readily
eliminated acetic acid and effected epimerization of the
68-methyl group to the more stable a-configuration
to give 21-fluoro-Gea,16a-dimethyl-17 a-hydroxyproges-
terone (3a).

Acetylation of the 17a-hydroxyl in the usual manner®
afforded the 17 a-acetate (3b). Dehydrogenation of 3a
with chloranil in t-butyl aleohol! gave the 6-dehydro

(73 K. Bowilen, I. M. Heiluron, E. R. . Jones, and B. . L. Weednn, J.
Chem. Sac.. 39 (1946): A, Bawers. T. G. Halsall, I, R. 11. Jones, and A. .
Lemin, ihid., 2548 (19730,

(81 1. Born, G. Choley, V. Petrow, and G, O, Weston, Jud., 3808 (1034,

i) R. B. Turner, J. 1w, Chrm. Soc., T4, 4220 (1952): 75,3188 19 :
Hnang-Minton, 1. Wilsan, N. L. Wendler, and M. Tisbler, itid., T4, 5201
11452).

110y LS Agnelto ol G, DL Lanbacb, iend,, 82, 4203 (1960,
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compound (3¢) which in turn was converted to its 17a-
acetate (3d),

Replacement of the 21-iodine of 2a by acetate
proceeded smoothly by the triethylamine-acetic acid
procedure of Rothman, et al.f to give 68,16a-
dimethylpregnane-38,52,17 ,21-tetrol-20-one  5,21-di-
acetate (2e). Oxidation with 8 N chromic acid in
acetone’ afforded the 3-ketone (2f). Treatment of
2f with hydrochloric acid in absolute ethanol® or better
with hydrogen chloride in chloroform effected elim-
ination of the 5-acetoxyl group and epimerization of
the 68-methyl to the a-configuration to afford 6a,16a-
dimethy! Reichstein’s Substance S acetate!! (6a,16a-
dimethyl-4-pregnene-17 «,21-diol-3,20-dione 21-acetate)
(4a). This substance has been hydroxylated micro-
biologically!'2d at C-11 to provide 6a,16a-dimethyl-
hydrocortisone, one of the most potent corticoid
analogs known to date.!'2

The previously unknown 68,16 a-dimethy! Substance
S acetate (4b) was prepared in high yield from 2f by
thermal elimination of acetic acid in vacwo under mild
conditions, This elimination is undoubtedly a cis
elimination involving the Ci-a hydrogen atom and
would appear to be assisted by 1,3-diaxial interaction
between the C,-8 hydrogen and the C;, methyl group
as well as by the release of 1,3-diaxial interaction be-
tween the methyls at Cy, and Ce-8 as they assume
pseudo-axial configuration o« to the double bond in
the product.

H

i}
O\C¢°
b,

Preliminary biological evaluation by the Clauberg
method in estrogen-primed rabbits!? showed that 21-
Auoro-6«,16a-dimethyl-17 a-acetoxyprogesterone  (3b)
had ca. 25 times the oral progestational activity of
ethisterone. The 6-dehydro-17a-acetoxy compound
(3d) showed ca. 100 times the oral activity of ethi-
sterone. Thus, in these preliminary assays, the 21-
fluoro analogs show somewhat less activity than the
corresponding unfluorinated compounds.*

Experimental '

21-Iodo-683,16 «-dimethylpregnane-33,5«,17x-triol-20-one
5-Acetate (2a). A. From the 5-Monoacetate (la)—To a

(11) (a) W. F. Schneider and H. C. Murray, Chem. Ind. (L.ondon), 1163
(1960): (b) J. Iriarte and M. L. Franco, J. Org. Chem., 26, 2047 (1961); (c)
M. Sletzinger, U. S. Patent 2,929,815 (1950); (d) M. Sletzinger and W. A,
M. Sletzinger, U. S. Patent 2,929,815 (1960): (d) M. Sletzinger and W, A.
Gaines, U. 8. Patent 2,940,968 (1960); (e) F, H. Lincoln and W. P. Schneider,
U. S. Patent 3,030,360 (1962).

(12) Bioassays performed by Endocrine Laboratories, Madison 1, Wis,
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solution of 64.35 g. of 1la and 3.53 g. of azobisisobutyronitrile in
635 ml. of purified tetrahydrofuran and 320 ml. of methanol was
added 111 g. of powdered calcium oxide. This mixture was
stirred and a solution of 69.7 g. of iodine in 320 ml. of tetrahydro-
furan and 195 ml. of methanol added in portions. The tempera-
ture of the reaction mixture was maintained at ca. 25° by means
of a cooling bath; the mixture was also protected from exposure
to direct light.!*

The iodination reaction was initiated by addition of sufficient
iodine solution to produce a distinet brown coloration. The
mixture was allowed to stir until iodine absorption had definitely
begun as evidenced by partial decolorization. (In various runs,
this induction period ranged from a few minutes to 1 hr. or more.)
Then the remainder of the iodine solution was added dropwise at
a rate such that a slight excess of iodine was always present;
this portion of the addition required 2.25 hr. The red-brown
mixture was allowed to stir 1 additional hr, and then filtered
through a bed of Supercel to remuve the calcium oxide. The
residue on the filter was washed several times with small portions
of 2:1 tetrahydrafuran—methanol.

The clear, red-brown filtrate was stirred and 5% aqueous so-
dium thiosulfate solution added until the iodine color was dis-
charged. After further dilution with 3.0 1. of water, the product
was extracted with three 500-ml. portions of ethyl acetate. The
extracts were combined, washed with 150-ml. portions of 59
aqueous sodium thiosulfate solution and saturated sodium chlo-
ride solution (twice), dried, and concentrated in vacuo (below
30°). As the concentration proceeded, a crystalline solid sepa-
rated. The concentration was stopped at a residual volume of ca.
75 ml., and the slurry was cooled briefly in an ice bath and filtered.
The product was washed once with a small volume of ethyl
acetate and dried tn racuo at roon: temperature, 57.37 g., m.p.
156° dec.’s; ALSH 2.74, 2.83, 5.72 (sh), 5.77, 5.83, and 7.97 u
(IR-4).

B. From the 3,5-Diacetate (1b).—A 0.464-g. sample of 1b
was dissolved in a mixture of 3.4 ml. of purified tetrahydrofuran
and 2.7 ml. of methanol. Calcium oxide (1.03 g.) and azobisiso-
butyranitrile (30 mg.) were added and the suspension was stirred
under illumination from a 60-w. blue tungsten filament bulb.!4
A solution of 0.525 g. of iodine in 2.7 nil. of tetrahydrofiran and
1.7 ml. of methanol was then added dropwise. Initially, 4
drops of the iodine solution was added and the mixture allowed
to stir at room temperature for 15 min. until definite absorption
of iodine was apparent. The remainder of the solution was then
added dropwise over a 33-min. period. After stirring for an
additional 32 min., the mixture was filtered to remove the cal-
cium oxide which was rinsed several times with ca. 1:1 tetrahy-
drofuran—-methanol. The filtration flask contained 20 ml. of
5% aqueous sodium thiosulfate solution and the filtrate was
immediately decolorized. The colorless solution was extracted 3
times with ethvlacetate; the extracts were washed with saturated
sodium chloride solution, dried, and evaporated to dryness in
vacuo at 20-25° to give a foam, 0.527 g. (969;). The infrared
spectruni of this material was superimposable with that pre-
pared by iodination of the 5-monoacetate (la). For furtler
proof that this material had indeed suffered hydrolysis of the 3-
ester function, the 0.527-g. saniple above was carried on to the 21-
acetoxy compound (vide infra under preparation of 2¢).

21-Fluoro-63,16 a~-dimethylpregnane-33,5a,17a-triol-20-
one 5-Acetate (2b).—A 10.76-g. sample of crude 2a (prepared
from 9.10 g. of la) was dissolved in 500 ml. of acetonitrile, and
10.0 g. of silver fluoride (Harshaw Chemical Co.) wasadded. The
mixture was heated under reflux for 80 min., then cooled, and
filtered through a layer of Supercel.  The filtrate was evaporated
to a small volume in racno, diluted with 500 ml. of ethyl acetate,
and refiltered through Supercel. This filtrate was evaporated

(13) Unless otherwise specified, melting points are capillary melting
points taken on a Hershberg apparatus and are corrected, rotations were ob-
served in chloroform at ca. 19, concentration, ultraviolet spectra were de-
termined in 95% ethanol, and infrared spectra were determined using a
Beckman Model IR-5 spectrophotometer. Solvent extracts were dried
routinely by filtration through anhydrous magnesium sulfate.

(14) In the early work, the iodination was carried as described above but
under illumination froin a tungsten filament bnlb. Later conparison runs
however, showed that not only was illumination not necessary but that it
was, in fact, detrimental.

(15) Various attempts were made to prepare a sample of 2a for analysis.
Sharp melting samples were obtained with melting points ranging from 115-
116.5° dec. to 156° dec. Analytical data were low in C and H and high in
1.
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1o dryness o cnevo ta give an snnrphous prodiers 874
AL TT 085, 5,41, 0TS, and 807 .

The 21-fluoro 3,5 diacetate (2¢) was prepared by acetyvlation
of o portion of e¢rude material from another run crried ont ex-
actly as above, The acetylntion was pertarmed in the usual
manner with acetie anhydride and pyridine and 1he produet
cliromatographed over neutral ahmnina. The marerial chitel
with 9:1 henzene-cther was recrvstallized 1wice Trom ether
Skellvsolve 13, mp. 200-207°0 [o]®n +6.0° 204, AN,
.80, 788, and K04 .

Awal, Caled. for CeH,FO O, 6747 H, S0,
CL G740, 6761 H ST 8TS.

The enrlicer tr: retions Trom the cliramatngral showed A7
5.50, 5.80, and X.05 g, and prohably represented the 17@,21-
oxido 20-ketone structure related th 2e. This material was
Inrther investigated.

21-Fluoro-6a,16 a~dimethyl-17«-hydroxyprogesterone (3a;.
A. Oxidation of the 21-Fluorotriolone 5-Acetate (2b).—Thc
8.74-. nnple of ernde 2b prepared abnve was dissalved m 356
nil. nf neetone and, wirh vigorons stirring, 12 ml. of XN ehirmmire
actd solution was added (5.4 ¢, nf ehrominm trinxide, IS ml of
witer, and 4 ml of enneentrated snlturie aeidi. The addinion
was completed in 83 see. After 3 min, votal time, aslurey of 10
g. of sadinm hisulfite in 10 ml of water was added.  "I'he mixture
was ponred into snturated sodinm ehloride solutinn and exrraited
with ethyl acetate. The enmbined extracts were washed with
wiler and snturated sodimn chlaride salution, dried, and evapn-
rated to dryness in eacuo tn give 3d as an amarphous snlid, 342
g ALTHO TS .85, 2,02, 5.52, 5.76, 8,10, and 8.23 u.

A purificd sample was prepared hy chromatography nver
neutral alumina and ervstallization from ether-Skellvsolve 13,
nep. 147=-150° (1111(1(1})10(]\) AN AT, AN, TH0, N0, and
820 \lt(l drving i vacao m1 9G°, 1his material melted at
ISR-106°; N7 A7) ax6, 6.03, and 1.2 g indicating Inss o
neetic .u-ul ta produce the 4-cne-d-ane ennjugated system.

B. Acid-Catalyzed Elimination of Acetic Acl(l.wThe 842 g
of erude 2d prepared ahove was dissolved in 200 ml. of ahsolute
cthanol and trented with 2 il ot concentrated hydroehlorie
acid.  The mixture was heated nder reflux bor 1 hre., enaled,
evaparated (i reee ta asmall valnme, and dilme ] with 300 il
of water.  The gmmmy salid was extraered witho erhyl acetate
and the combined exurnets were washed with water and saturated
sadimm chliride golution.  After drying, the solvent was re-
maved fu raciw to give an amorplvms solid, 6.51 g0 N 278,
2.88, 5.52, 5.7, 5,86 (sh), 596, and 6.22 u. This 111.11(11.11 W
chrnmatographed over Florisil and 500-ml. traetions were taken.
The eolimn was developed with 4:1 and b Skellysolve 13
henzene mixtnres. These latter fractions gove material whieh
wins not further purified hut showed A5 (na hyvdroxyl) 5.52.
5.96, and 6.22 g aseribable to 64.16x-dimethyl-17«.21-oxido-4-
pregnene-3,20-dione.

The material elnted next with 0:1 henzene—erher and Gl
henzene-cther wi 15 enmhined and erysiallized lmn‘ erher, 208
oo, 197200 279, ARK, 604, and 624 40 A sample
prepared for :LI]:{l)‘SiS hy reervsradlization from erher melted m
Q2-208.5° [a]b +8ORT Nuw 42 g de 13,7500 A0 AT
AN2, 6,00, and G.21 u

taal. Caled. tor
£, 7077 H, 801

21-Fluoro-6«,16 «-dimethyl-17 «-hydroxyprogesterone Ace-
tate (3b).~—A solution of 1.51 g. of 3a in 40 ml. of glacial neerie
aeid and 40 ml. of aeetie anhydride was flushed with nitrogen.
A solntion of 1.2 g ol p-tnlnenesndtonie acid monohvdrate i 40
ml. ot glaeinl neetie neid was ndded with stirring and the mixture
stred at mom temperatnre tar IS hre o Itowas then poured imo
1O Lot dee water, with stirring, and the prduet extracted with
cthyl acetate. The extracts were washed with water Ctwice,
AT agquenus sodinm birarhmiue solutinn, and with satiratel
sndimm chloride solution,  dried, and evapneated 1o dryness
(n oo 1 give a partindly ervsialline vesidne, 1.7 g0 This
wag dissolved in 100 ml ofmerhannl was finghed with nitmgen, and
the solntion was reeated with 1A ml of enneenirated Givdmehlori
actd il mloof merhanal. Afver 2.4 b at mom remperature,
600 ml. ot water was added and the gy preeipitate extracred
with ethyl acernte. The extracig were washed with water and
saturated sndinm ehloride solution, diied. anl cevaparated 1
dryvness in reena U0 give an amprphons vesidne, FOx g N
(oo hvdrmxy 1A, 76, .84, 5.06, G2 E 795, and S04

The praduet emld nnt he vcrestallized and was thervetore
The b was Sleveloped

I"ound:

81

THST 0 NSS0 i

(,‘g:gH :1:41“( bi C ',

chrmabographed nver Florisil,

Joxes Val, 7

witls mixires of Skellvsolve B=benzene 11901, 901, and 5:10
The material elnted with 1:1 Skellvsolve Bohenzene and with
henzene was emnhined 393 mg.) and ervaiallized feom methyl-
ene chloride-skellvsolve B to give 304 mg. of 3b: mop. 177
NGO 24w fe 13,8600 and 200 728200 AT AT0, 1t
o2 nont cehiy TUO1L and SOA ko The absorption in (he nlivo-
vinlet ot 200 mg cennfirmed by the shomlder at G634 ¢ o the -
fraved ) indieated the presence of e 1200 0l 4G-dien-i-me 1 3d s
A turther srvsinllizathm fram 1the same solvents raised 1he
melting point b 180-194% Ian did nor ehange the nlteavinlet
spectinm hiaterially,

dands Calid, Doy CoHw 705 € TETE L s 1 0k
Foamd: C, TEAL TETO: HS05, 8210 1, 4060,

21-Fluoro-6.16.x-dimethyl-6-dehydro-17«-hydrexyprogester-

one :3c).— A solintion o 0.460 g. 0t 3a in 35 ml. nf intvl aleo-
hel was treated with 1.4 ¢ of ehlaranil and the miximre heated
nnder refinx far4.25hr. - Themixture was eonled to room tempier-
ature and filteresl and the filtrate evaporated v deyness oo oo,
The residne was inlien up in erhyl acetate and the sohitinn washed
with water, 5, aqueons sadimm hyvdrovide solntion «fwiee.
water ttwires, and saturated sodionn ehlovide salution, drieil,
and evaporated to dviess e cecoo, V4G g0 The infraved spesr-
rrmn indieatel thar only abour 307, o the produet was the 4,6-
lien-3-cne 13¢). The prodiner was therefnre retreated with

ot ehloranl in 2 anl of Chudel alenhol eomtaining 0.5 mllof
alacial aeerie wed nnder reflng o Wirk-up s shove
aave o solid prodinet, 1422 w0 NS TT0 A sl G0A, 10D,
and 6.5 w0 Three reervetallizations from Skellvsolve B owave
FON g of neelles, mp. 213 cefTh AT NS0 N 2 g
et

Jowds Caleds D Clay g FOe ('. T MLossa L aan
Fonmd: CUT4004, 7406 H, 827, 80340 19 470, 483,
21-Flu0ro-6.16a-dimethy -6- dehy(lro 17 «-hydroxyprogester-
one Acetate ' 3d).-—A snlutian af 205 mg. of 3¢ in 20 ml. of glaeinl
wectie acid and 10 ml af acetie anhyvdride was treated with 0.2
woof petoluenesultonie avid monolivdrate at v temperatnre
with stirring tor 4% hro “The mixrare was then pomerd into 2560
milo on ee water sl the prodiet exiracted with erhyl acetaie,
The extraets were washed  with water, sodimn hiearhonit
solition, snd sodimn chloride sohition, dried, and rvaporaned
aeoracon tooa Danne This material was dissolved in 20wl n
methanol and treated wirh 1.2 mloof enneemrated hvdroehlonye
acid for 3.5 hro ot mwan temperatine. Dilution with 200 ml.
water anud exirievion with ethyvl aeernte gave 236 mg. of an anun-
plyms prodnet: A LT AR, 6,02, 6014, T06 (shiy, and SOG4,

The ernde prolnea was dissolved in o 1111.\(111(; ol Skellvsnlve
B-benzene ¢b:boand placed on o enlumn of Fhisil, The -
terial ehited with henzene was combined and revsiallized fron
methvlene  celilonde-Skellvsalve B a4 g, oepe 2072177
cmiernhloek s TP R T60%0 A 2O g Te 2 \l]
AT 02,6007, 1053, 700 and 204 4.

Awal. Caled. o CoHFO 0 7200
Found: C, 720070 Hos0H: 1 44

63.16 v-Dimethylpregnane-3s,54,17,v,21-tetrol-20-one 3.21-
Diacetate (2e).--A 57.0-g. poribm of the erude rrvstalline 21-
ndn rmpound 1 2a; was dissolvel in 385 il ol aeetone. T
this solintinn was added 2 mixtnre of 306 ml. of iricthyvlnnine ol
235 ml. of glacial aoseri- aeid % Fhe resulting mixture was heated
nder reflux for 65 min., coaled tnome 25° and poured into
A3 Lornwater with stirving. The semisatid pracdiet which sepa-
rared was extracied with one 300-ml. and three 300-ml. portions
ol ethyi wecrare. The romhbined extracts were washed with
2utl-ml portvms of water, B aqueons hydroehlorie aeid,
sodinm hiearbonate  sohmion ¢twice), water, and  saturaed
sodinm ehlorvide solirion, then dried, and evaporated o vgem
to e 7100 mlo The resulting slurey of ervstalline marerial
wits swalel hriefly v 10° and filtered,  The salid prodnet was
washed twiee with small porinns of erthyl aecinte and dried o
S04 el meps P HA° 270, 0,74, 070, and N
v oserond rropowas ohraied by coneemrarim od the mather
Lquor, 4.27 woompe LRE B the intraved spertrnm wis snb-
srantially idemienl with thav of the first erap,

A sample Doeoanalvsis was prepared by ervstallizninn i,
ether-Skellvenlve B3, needles, np. 1A9-16G1°%0 [ %n 48157
AT AL TN TON and SOHE g pesitive reaetion with
iphenylietraznlino ehlavide.

HL 7o 10 ban.

varto,

Las Thr poepararicons of e dppmbyloriine-geediye apid ngixtore wos o
I was fimnd Lest, 1herpfore, e
B and ta poad 1 voey Liafy oy

el eant.

tendedt by comsitecnlde evatimioo of o,

Predaoe Dy baxsnre Wi extpernnd

achtin e pee chge v o of o -
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Anal. Caled. for CinHOr: Found:
C, 67.59,67.61; H, 9.14, 9.10.

The 0.527-g. sample of 2a (zide supra) prepared by iodination
of the 3,5-diacetate (1b) was treated with triethylamine—acetic
acid in acetone exactly as described above. The crude product
was crystallized twice from ether-Skellysolve B, m.p. 161-163°,
undepressed on admixture with the material above, m.p. 159-
161°, The infrared spectra were substantially identical.

68,16 a-Dimethylpregnane-5a,17«,21-triol-3,20-dione 5,21-
Diacetate (2f).—A solution of 35.2 g. of the tetralone (2e)
(m.p. 141-145°) in 2.1 1. of acetone was stirred vigorously (5.0-
I. Marton flask) and eooled to ca. 10°. In 30 sec., 42.3 ml. of an
8 N chromic acid solution was added. Stirring was continued
far an additional 3 min. and then the mixture was quickly diluted
with a solution of 58.5 g. of sodium bisulfite in 220 ml. of water.
After stirring for another 15 min., the mixture was poured into
7 1. of saturated sadium chloride solution and extracted with
ethyl acetate. The combined extracts were washed thoroughly,
then dried, and evaporated n zacro to an amorphous solid, 36.3
g. Crystallization from ether-hexane afforded 33.41 g. of the
trialdione (2f), [«]®p +10.5; AXE 5.74 (sh), 5.79, 5.84 (sh),
7.89 (sh), 8.07, and 8.17 (sh) . A sample prepared for analysis
by recrystallization from ether—Skellysolve B nielted at 90-96°
(evolution of gas), resolidifying, and melting again at 112-
121° (microblock), [a]¥D +9.5°.

Anal. Caled. for CQTH4QO7:
C, 68.13,68.21; H, 8.66, 8.36.

Other samples showed the following melting point behavior:
foaming at ca. 95°, melting 136-146°, resolidification above 165°,
and final melting at 211-217°, This behavior is undoubtedly
due to elimination of acetic acid to form the 68-methyl-4-en-3-
one (4b) (vide infra).

6a,16-Dimethyl-4-pregnene-17«,21-diol-3,20-dione 21-
Acetate (4a). A. With Hydrochloric Acid in Ethanol.—A
solution of 1.10 g. of 2f in 100 ml. of absolute ethanol was treated
with 0.5 ml. of concentrated hydrochloric acid and the mixture
heated under reflux for 110 min, After cooling, the solution was
concentrated in vacuo to a small volume and diluted with water;
the oil which separated was extracted with ethyl acetate. The
extracts were washed with saturated sodium chloride solution,
dried, and evaparated to dryness in vacuo, 0.92 g.; A5 2.79,
2.88, 5.71, 5.80, 5.86, 5.96, 6.22, 7.89, and 8.13 x. This crude
material appeared to have lost a considerable portion of the 21-
ester function on the basis of the infrared spectrum, and was
therefore reacetylated with 5.0 ml. of pyridine and 1.0 ml. of
acetic anhydride at room temperature overnight. Dilution
with water and extraction with ethyl acetate gave an amaorphous
product containing only slightly niore 21-ester material.

The material was therefore chromatographed over 50 g.
of neutral alumina.’” The material brought through with 1:1
benzene—ether and 9:1 ether-acetone was combined (375 mg.)
and recrystallized twice from methylene chloride-Skellysolve B
to give stubby needles, m.p. 172-175°; [a]?p +95.3° (lit.11e
m.p. 174-176°: [a]p +100°; AR 241 mu (e 16,100); lit.1tk

C, 67.75; H, 8.85.

C, 68.04: H, 8.46. Found:

(17) See footnote 38 of ref. 1.
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m.p. 191-192°; [a]p +102.5%; AEOY 240-242 1y (e 17,000);
AE2.04,5.71, 5.81,6.10, 6.29, and 8.13 ).

Anal. Caled. for CguHuOs: C, 72.08; H, 8.71.
C,71.92,72.12; H, 8.44,8.63.

From the earlier fractions of the chromatogram (9:1 Skelly-
solve B-benzene), a crystalline solid was isolated, ALS! (no
hydroxyl bands) 5.86, 5.97, 6.23, 9.08, and 9.42 « (no bands for
acetate ester in the 8.0 u region). This was nut investigated
further but very prabably was the rearranged product, 21,21-
diethoxy-6«,16 -dimethyl-4-pregnene-3,20-dione.

B. With Hydrogen Chloride in Chloroform.—A salution of
78.7 g. of 2 in 875 ml. of chlorofarm was cooled to 10° and guseaus
hydrogen chloride passed slowly through the salution for 90 niin.
with stirring. Stirring was continued for an additionnl 80 min.
while the solution warmed to room temperature. The solution
was then washed with 100-ml. portions of water (twice), 56
sodium bicarbanate solution (3 tinmes), water, and saturated
sodium chloride solution, dried, and evaporated tu drvness
in vacuo to give a solid, 64.7 g.  Crystallization from acetone—
hexane afforded a first crop of 44.3 g., m.p. 191.5-193.5°1;
AP 5.72, 5.80, 6.04, 6.22, and 8.1 u. A second crop was ob-
tained by concentration of the mother liquor, 12.20 g., m.p.
188.5-191°. The two craps were combined and crystallized
again from acetone-hexane, m.p. 192-104°; [a]2p +97.8°;
Amax 242 mu (e 16,600); A 2.74, 2.84, 5.69, 3.75, 3.01, 5.97
(sh), 6.20, and R.09 x (IR-4).

68,16-Dimethyl-4-pregnene-17«,21-diol-3,20-dione 21-
Acetate (4b).—A 10.06-g. sample of 2f was placed in a round-
bottomed flask and heated in racuo at ca. 0.1 mim. in an ail hath
at 136-144° for 45 min. The salid initially melted slowly with
gas evolution to a light orange oil.  After ca. 20-25 min., the il
slowly crystallized to a cream-colored solid.  The cake was couled
to room temgerature in raceo at §6° for 16 hr., 8.72 g.: m.p.
211-214°; 250 2.79, 2.86, 5.71, 5.78, 5.96, .22, und 8.13 u.
Recrystallization from acetone gave 5.92 g. (67.377) of 4b: ni.p.
219-220.5°; [a]p +68.4°1% Anx 243 mu (e 16,200); ASM
2.74,2.83, 5.69, 5.75, 5.92, 5.98 (sh), 6.20, and 8.00 « (IR-4).

Anal. Caled. for CuHaQO;: C, 72.08; H, 8.71. Found:
C, 72.14,72.03; H, 8.64, 8.65.

A second crop was obtained by concentration of the maother
liquor, 1.19 g., ni.p. 216-218.5°, raising the vield to $0.8¢(,

Found:
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(18) A discrepancy in melting points exists among the various pnblica-
tions describing the preparation of thiscompound. Reference 11a gives m.p.
174-176°, whereasref. 11b gives mi.p. 191-192°, We have observed that our
earlier preparations showed the lower ni.p. and later preparations the higher
m.p.; the lower melting material did not depress the m.p. of the higher
melting sample. Infact,remelting the former material after the preparation
of the latter showed imelting at 178-179°, resolidification, and remelting at
191-195°. These two forms are thns undoubtedly polymarphic madifica-
tions of the saime snbstance (4a).

(19) The AMDp for 4a and 4b (6a-68) is +122.3°% The AMD for 6a,168a-
dimethylprogesterone and its 68-epimer (6a-68) is + 106°, see ref. 3.



