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COMPLETE: SPECIFICATION

N ovel Steroids and Processes for the Manufacture
Thereof

We, Scurrico Limitep, of Kapellplatz 10,
Lucerne 2, Switzerland, a Swiss Company, do
hereby declare the invention, for which we
pray that a patent may hc granted to us, and
the method by which it is to be performed, 10
be particularly described in and by the follow-

:ing statement: —

This invention relates to a group of novel

- alkylated steroid compounds and to methods

of preparing the same.

Anti-inflammatory stereids of the pregnane
series are now well known being used in
medicine for the treatment of inflammatory
conditions, rhcumatic conditions and other
diseases. Compounds of the pregnane series
which possess anii-inflammatory action are
characteriscd by the presence of a double
bond in the 4-position or double bonds in the
1- and 4-positions, a ketonic oxygen atom in
the 3- and 20-positions, a 17«-hydroxy group,
a ketonic oxygen atom or G-hydroxyl group in
the 11-position, and a hydroxyl or esterified
hydroxyl group in the 21-position. The steroid
molecule may, as is known, also contain other
substituents but such other groups are not
cssential for the compound to have anti-
inflammartory action although they may modify

" the exact nature thereof. It is the case how-
-ever that all compounds of the pregnane series

which possess the above-mentioned character-
istic substitucnts have anti-inflammatory
action. '

We have now found that the introduction
of a 163-methyl group inte anii-inflammatory

[Price 55s. 04. (25p)]

steroids of the pregnane serics confers further
valuable properiies on such compounds. Thus
we have found that the presence of a 1683-
methyl group confers upon the compound a
pronounced and valuable naturetic and di-
urctic action. The presence of the 168-methyl
group also confers improved anti-inflam-
tory action upon the compound.

‘According to onc feature of the invention
therefore we provide novel compounds of the
pregnane  series having  anti-infiammatory
activity and characterised by possessing a
double bond in the 4-position or double bonds
in the 1- and 4-positions, ketonic oxvgen
atoms in the 3- and 20- positions, a 17x-
hydroxy group, a fB-hydroxy group or a
ketonic oxygen atom in the 1l-position, a
hydroxyl or an esterificd hydroxyl greup in
the 21-position, which compounds are also
characterised by a 8-methyl group in the 16-
position.

The anti-inflammatory compounds accord-
ing to the invention may contain substituents
in other parts of the molecule, for cxample, of
the type hitherto used in anti-inflammatory
steroids. As will appecar hereinafter particu-
larly valuable compounds are those which
also posscss a halogen atom (especially a
fluorine atom) in the 9w-position. The inven-
tion also includes the 21-esters of the said
163-methy] compounds.

As a result of the unique and unc.xpccted
property of naturcsis and diuresis, steroid
compounds which possess .anti-inflammatory
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properiies bat which are limited in their use-
fuluess in the weamment of discase because of
their inherent sodium-retaining effects have
their usefulness extended by 16/3-methylation.
The invention also includes a therapeutic com-

where R is hydrogen or a carboxylic acid
acyl group having from 1 to 8 carbon atoms,
e.g. a lower alkanoyl group, such as acetyl,
propionyl, trimethylacetyl, cyclopentylacetyl
or phenoxyacetyl, or phthaloyl or nicotinoyl;
H
X is =0, or < ; Y is hydrogen,
OH()

bromine, chlorine or fluerine; By the ex-
pression “lower alkanoyl group” we mean a
carboxylic acyl group having from 1 to §
carbon aitoms: “lLower” as applied to alkane
or alkyl groups means having not more than
6 carbon atoms in the group.

Those compounds whercin X represents

< and Y is hydrogen, although not
OH{=) :
therapeutically active per se, are convertible
by known oxidative procedures into 1l-keto
compounds  which  possess  physiological
activity. Further, as noted above, the dienes
as represenicd by formula B above, manifest
a markedly preater therapeutic acivity than
the A'-monocnes of formula A. The at-
monoencs are, however, also valuable as inter-
mediates in the preparation of the dienes of
formula B. It is to be noted that the sub-
stitution of an «-halogen atom for hydrogen at
position 9 is the 168-methylated anti-inflam-
matory steroids of the invention will, as with
those steroids previously known (e.g. pred-
nisone, prednisclone and the like), enhance the
anti-inflammatory propertics thercof. Unfor-
tunately, the introduction of these 9e-halogens
has hitherto resulted in a marked increase in
the salt-retaining propertics of the known anti-
inflammatory steroids, thus preventing their
oral or injection administration in many in-
stances, and making their use by topical appli-
cation extremcly bhazardous. We have found
unexpectedly, however, that the presence of a
168-methyl radical, while inhibiting the in-
crease in salt-retention effected by the intro-
duction of the 9:-halogen, does not affect the

position comprising a non-toxic carrier and a

163-methyl compound as defined above.
The invention particularly relates to com-

pounds represented by the following formulae:

enhanced therapeutic properties of these halo
derivatives. Thus, these compounds can now
be administered safcly. Similarly, the salt-re-
taining propertics of the non-halogenatea
steroids, such as, for example, cortisone and
hydrocortisone, arc markedly reduced. This
is particularly surprising when it is noted that
the substitution of a methyl group in the 2-
or G-position of such known steroids as Ga-
fluoro-hydrocortisone or $e-fluoro-prednisolone
fails to alleviate their salt-retaining charac-
teristic, which prevents their employment for
therapeutic  applications such as  disclosed
herein.

It should be noted thar, while a Jower alkyl
substituent can be introduced into the 16-
position by a number of procedures which
result in the formation of 16f-alkyl corticoids
and before or afrer the i.troduction of the
9«-halogen group, the following arc preferred
sequences for preparing the new anti-inflam-
matory compounds of our invention and use-
ful homologues and anologues thercof. Alter-
native procedures for introducing thc 1683-
alkyl substituent comprise, for example react-
ing a 20-keto-16-dchydro steroid with a nitro-
alkanc, following by reduction, quaternisation
and pyrolysis, as hercinafter more particularly
described.

Scquences A, B, and C illustrate desirable
methods of preparation of the 16-alkyl corti-
coids of our invention; sequence DD a practic-
able procedure for obtaining the 16«-alkyl
corticoid analogues, and sequence E a more
convenient mode of cffecting the production
of the 9«-halogen derivatives of the 16:c-alkyl

and 1683-alkyl steroids described in the initial

sequences A, B, C and D. For purposes of
illustration, the methyl and acetyl groups are
shown in these scquences, as well as in the
subsequent description thereof, as the pre-
ferred 16-alkyl radical and 21-acyl substituent,
respectively, and the 9a-bromo and 9«-fluoro
substituents as the 9«-halogen radicals.

\¥.Y
v

60

65

75

80

85

90

i

————

In

pound:

from t

5 11,20-
diazo-1
Pyrazo.
conver:
11,20-¢

10 propyl
corres™

we pre
pound
pyrolysi

15 substanc
as p-cy
unsatura
moved t
inthe p

20 ium, wh:
pregnanc
For
group, w

of the 1

25 3-acetate
refluxing
acid, e.g.
not to is
react it i

30 peracetic
intermedi;
obtained.
with alkat
1683 - meti
35 dione. Int
group is ir
agents, suc
be used in
morg, the s

RS aa T e S SN ~
A ey e g



55

60

65

75

80

re 85

ire 90

oro
95

?

901,092

10

15

20

25

30

35

SEQUENCE A—

16-Pregnenc-3z-ol-

162,17x-~pyrazalino

11,20-dione 3-acctate ——— compound —_—
16-Methyl-16-pregnenc- 165-Methylpregnanc-
3x-0l-11,20-dionc 3-acetate —~—> 34-0l-11,20-dione
3-acetate —_—
165-Methylpregnane- 163-Methylpregnane-
3,17x~diole~11,20-dione —>  3y,172,21-triol-11,20- >
dione 21-acctate
163-Methylpregnane- 4-Bromo-163-methyl-
17x-21-diol-3,11,20-1rionc pregnane-17+,21-diol-
2]-acctate > 3,11,20-trione 21-acetatc ———

164-Methylcortisone
21-acetate N

N

163-Mcthylcortisonc

e

Vd

N 4
165-Methylprednisone

In that Sequence the 168-methyl com-
pounds of the inventica are shown produced
from the readily available 16-pregnene-3q-ol-
11,20-dione 3-acetate. This is reacted with
diazo-methane to give in excellent yield the
pyrazolino derivative, which on pyrolysis is
converted inte 168-methyl-16-pregnene-3-ol-

-11,20-dione 3-acctate. If the 163-ethyl, 165-

propyl or 168-butyl derivative is required the
correspanding diazo-alkanc is used. Although
we prefer to pyrolyse the pyrazolino com-
pound by heating it above its melting-point,
pyrolysis may also be effected by heating the
substance in a high boiling inert solvent, such
as p-cymene or tcirahydronaphthelene. The
unsaturation in the D-ring is convenicntly re-
moved by reductive hydrogenation preferably
in the presence of a catalyst, such as pallad-
um, whereupon there is obtained 168-methyl-
pregnane-3a-o0l-11,20-dione 3-acetate.

For the introduction of a 17a-hydroxy
group, we may convert the C—20 keto group
of the 165-methvipregnane-3a-0l-11,20-dione
3-acetate into an anol-acylate c.g. acetate by
refluxing with acetic anhydride and a strong
acid, e.g. p-toluenc-sulphonic acid. We prefer
not to isolate the enol-acylate but rather to
react it in situ with a peroxy-acid, such as
peracetic acid, whereby a second unisolated
intermediate, the 17,20-oxido compound is
obtained. Treatment of the reaction mixture
with alkali hydrolyses the epoxide and forms
168 - methylpregnane - 34,17« - diol - 11,20 -
dione. In this procedure, whereby the hydroxyl
group is introduced at C—17, other acylating
agents, such as isopropenyl acctate, may also
be use in place of acetic anhydride. Further-
morg, the strong acid catalyst is not necessarily

limited to p-toluenesulphonic acid, since other
strong acids such as perchloric acid are cqually
effective in producing the intermediate enol-
acetate. As indicated above, the enol-acetate
is converied to the respective 17,20-epoxide
by means of a peroxy-acid, as for example per-
acctic acid, perbenzoic acid, monoperphthalic
acid or pertrifiuoro-acetic acid.

The invention \hercfore provides a process
for the production of a 165-alkyl-17«-hydroxy
steroid which comprises reacting a starting
material having the pregnane carbon skeleton
and containing a 16,17-double bond in con-
jugated rclationship with a 20-keto group with
a diazoalkane, pyrolysing the resultant 16,17-
alkylidene diazo steroid to form a 16-alkyl-16-
dehydro steroid and introducing a 17«-hydroxy
group by epoxidising the 16,17-double bond,
reacting the 16a,17«-cpoxide with a hydre-
gen halide followed by catalytic hydrogenation
whereby there is obtained the desired 168-
alkyl compounds, the 16-alkyl group of which
contains up to 6-carbon atoms. Alternatively,
the 17a-hydroxy group may be introduced by
hydrogenating the 16,17-dehydro compound at
the 16,17-positions by catalytic hydrogenation,
enol-acylating the resulting compound, epoxi-
dising the enol acetate ar the 17,20 positions
and hydrolysing the 17,20-epoxide to form
the desired 163-alkyl-17a-hydroxy steroid. In
thesc processes the starting material may be
a 3,11-diketo steroid.

Introduction of the 2I-acetoxy group or
other 21-ester is cffected in the conventional
manner, such as by bromination of the C—21
methyl group, followed by reaction of the
bromo-compound .with, for example, sodium
or potassium acetate, whereby 163-methyl-
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pregnane-3e,17q,21-triol-11,20-dione 21-acet- -
ate is formed. Although acctoxylation has been
shown by way of illustration, it will be ap-
parent that other acyloxylations, such as the
introduction of a propionoxy group, for cx-
ample, can be analogously cffected.

In order to obtain the 3-keto-A*- or 3-keto-
Abt. system, the saturared pregnane 21-ester
is oxidised, preferably with N-bromoacet-
amide, to 168-methylprognane-17a-21-diol-
3,11,20-twrione  21-acetate. Other oxidising
agents which may be used in this reaction are,
for example, N-bromo-succinimide, chromium
irioxide in pyridine, or chromium trioxide in
acetone with sulphuric acid. The A’-double
bond is now conveniently introduced into the
A-ring by brominating 168-methylpregnane-
174,21-di0l-3,11,20-trione  21-acetate in the
conventional manner whereby the intermediate
4-bromo-compound is formed, which may or
may not be isolated. Although we prefer to
halogenate with bromine, other halogenaiing
agents such as chlorine are equally effective.
Dchydrohalogenation of this 4-bremo inter-
mediate, also, in a conventional manner such as
by reaction with semicarbazide followed by
hydrolysis of the resultant 3-mono-semicarb-
azone, or by refluxing with dimethvlformamide
optionally in the presence of lithium chloride,
or by refluxing with organic tertiary amines
such as collidine, causes climination of hydro-
gen halide and introduction of the Af-double
bond, vielding 165-methylcoitisone 21-acerate.
The dehydrobromination may be effected in
the presence of calcium carbonate. This com-
pound can then be saponificd 10 produce the

Sequence B

165 - Methylpregnane - 17,21 - diol -
—2,4 - dibremo - 165 - methylpregnane -
—16A - methylprednisone 21 - acetate.

In the sccond of these steps dehydro-
bromination may be effected as in Sequence A,
preferably using dimethylformamide as the
dehydrobrominating agent. The product may

be hydrolysed and re-esterified with any de-

sired lower alkanoic acid.

The foregoing reaction sequence and dis-
cussions have applied to the preparation of
compounds comtaining a keto function at
C—11. Tt is apparcnt that i any of the start-
ing materials contains a hydroxyl group at

Sequence C

163-Mcthylcortisone 21-acetate
—>168-Methylcortisone 3,20-bis-semicarbazone
—168 - methylhydrocortisone - 3,20 - bis -
—>1683-methylhydrocortisone
~>168-methylprednisolone
~>163-methylprednisolone 21-acetate

The 3,20-bis-scimicarbazane of 163-methyl-
cortisone 21-aceciate is first formed, and, the
sensitive 3,20-keto groups having thus been

dioltrione, 168-methylcortisone, by reaction
with hydrolytic agents such as aqutous meth-
anolic potassium bicarbonate or with such re-
agents as sodium carbonate, sodium hydroxide,
sodium alkoxides, {¢.g. sodium cthoxide) or
acids such as p-toluenesulphonic acid. 168-
Methylcortisone can now be re-esterified at
C—21 by introducing any desired acid residue.

Introduction of the A*~bond may be carried
out by subjecting 168-methylcortisone 21-
acetate or 165-methylcortisone to the micro-
biological action of a dehydrogenating micro-
organism. We prefer o use Bacillus sphaericus
(American Type Culture Collection 7035) or
Carynebactevium simplex (A.L.C.C.6946) ac-
cording to analogous procedures described in
Belgian Patent No. 540,478, It is essential,
however, that the compound subjected to fer-
mentative dehydrogenation contain a 3-keto-
A'-system and thus the first opportune time
to insert the A'-bond is after the formation of
1653-methylcortisone or its 21-cster. There is
thus produced 163-methyl-1,4-pregnadiene-
17«,21-diol-3,11-20-trione,

The dchydrogenation of the A ring whereby
the A%-bond is inserted can also be accomplish-
ed by other known methods, such as by react-
ing the pregnane ester, 163-methylcortisone
21-acetate, or the saturated pregnane, 16£-
methyl - pregnane - 174,21 - diol - 3,11,20-
trione 21 - acetate with sclenium dioxide for
example, or with chloranil, at clevated tem-
peratures or by the well-known methods of
bromination and dehydrobromination.

This latter procedure is illustrated by reac-
tion Sequence B:

3,11,20 - trione 21 - acetate
17,21 - diol - 3,11,20 - trionc. 21 - acetate

C—11«, that group will be carried through
the scrics of reactions. However, bearing in
mind the ready availability of the original
starting material, 16-pregnenec-3a-0i-11,20-
dione 3-acctate, we prefer initially to carry
out the reactions so as to produce Il-keto
compounds and, when required, to reduce the
11-kero group to an 1l-hydroxy! group pre-
ferably having the B-configuration. Such a
transformation is illustrated by reaction
Sequence C.

21-acctate
semicarbazone

pretected, the 11-keto group is reduced with
sodium borohydride in aquecus tetrahydro-
furan to yicld the bis-semicarbazone of 168-
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- methythydrocortisone.  The  semicarbazide
groups are removed by means of pyruvic acid,
or by hydrolysis with dilute hydrochloric or
nitrous acid, giving 165-methylhydrocortisone.

Other methods of protecting the 3,20-keto
groups may be employed, such as forming a
3,20-bis-ethylene ketal and then reducing the
11-keto group by mecans of sodium boro-
hydride, lithium borohiydride, or lithium alu-
minium hydride. Acid hydrolysis of the 11-
hydroxy-bis-ketal so formed yields 163-
methylhydrocortisonc.

163-Methylhydrocortisone can be converted
into 1683-methylprednisolone by means of the
microbiological fermentation or chemical
methods described above for the conversion of

1683-methyleortisone to 1683-methylprednisone.
Similarly, 168-mcthylprednisolone can be
esterified according to any of the well-known
techniques so as to produce the corresponding
21-acylate, e¢.g. 16f3-methylprednisolone 21-
acetate.

168-Methylprednisone Z1-acetate itsclf can
be converted into 164-methylprednisolone 21-
acetate by first selectively protecting the 3,20-
keto groups as described above for the mono-
enes and then sclectively reducing the 11-
keto function.

The 16e-lower alkyl compounds arc desir-
ably prepared by the procedure illustrated in
Sequence D.

SEQUENCE D

3z-Hydroxy-16-pregnane-11,20-dione

~ 3z-hydroxy-16z-methylpregnane-11,20-dione

~> 16x-methyl-pregnane-3«,17e-diol-11,20-dione

~ 16z-methylpregnane-3x,17,21-triol-11,20-dione 21-acetate

- 16z~-methylpregnane-17+,21-diol-3,11,20-trione 21- acetate

16z-methylprednisonc 21-acetate

16z-micthylprednisonc

16s-methylcortisonc

N

162-methylcortisone acetate

16«-methylhydro-cortisone

162-methylprednisolone

162~-methylprednisone

¢

16z-methylprednisone acetate

3a-Hydroxy- (or acyloxy} 16-pregnene-
11,20-dione is added to a standard Grignard
reagent, for example methyl magncsium
jodide, and refluxed 10 cffect the production
of the corresponding saturated 1Ga-methyl
derivative, 3a-hydroxy-16e-methyl-pregnanc-
11,20-dione. The reaction is preferably carried
out in the presence of a copper halide such as
cuprous or cupric chloride. The methyl iodide
derivative is again emploved merely for pur-
poses of illustration, und it will bc apparent
that where it is desired to prepare other 16a-
lower alkyl compounds such as the 16a-ethyl,
16¢-isopropyl or 16a-fert.~butyl homologues,
for example, the corresponding alkyl magnes-
jum iodide, or the bromine and chlorine ana-
logues thereof is employed as the Grignard
reagent.

The product of this Grignard reaction, 3a-
hydroxy-16a-methyl-pregnane-11,20-dione, is
then hydroxylated by standard procedures at
the C—17 position, as for example, by reac-
tion with acetic anhydride and p-toluene sul-
phonic acid, followed by peracetic acid and

then by alkaline hydrolysis to form 16a-
methylpregnane-3e,17«-~dicl-11,20-dione. In-
wroduction of the 21-acetoxy group, or other
21-acyloxy group, is accomplished by known
methods, such as for example, by bromination
of the C~21 methyl group in an inert sol-
veit such as chloroform with the sequential
reaction of this product with sodium or potas-
sium acetate in acetone or dimethylformamide.
The product thus formed is 3a,17«,21-tri-
hydroxy-16a-methylpregnane-11,20-dione  21-
acerate. The hydroxyl group at position 3 in
this latter compound is then transformed to a
keto group, preferably by means of N-bromo-
acetamnide to cause the production of 17q,21 -
dihydroxy - 16« - methylpregnanc - 3,11,20 -
trione 21 - acetate. Other known equivalent
oxidizing agents such as those described here-
inabove for preparing the 3-keto derivative of
the 168-methyl compounds can, of course,
also be employed. The A!*-double bonds are
then introduced into the A-ring by dihalo-
genation, e.g. dibromination, of this 3-keto
derivative by the rapid introduction of
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bromine in a suitable non-reactive organic sol-
vent such as dioxan followed by dehydrohalo-
genation in a conventiona! 1nanner such as re-
fluxing the brominated steroid with dimethyl-
formamide preferably in the presence of cal-
cium carbonate and lithium chloride or with
a fertiary base e.g. collidine, or by the use of

other standard procedures as described here-
inabove with relation to the preparation of the
163-methyldiencs. The resultant product is
16c-methylprednisone 21-acetate,

A preferred method for introducing a Q-
halogeno (i.c. fluoro-, chloro- or bromo-) sub-
stituent is illustrated by reaction Sequence L.

SEQUENCE B

16-Methylprednisolone acetate
}

v
16-methyl-1,4,9(11)-pregnatrienc-174,21-diol-3,20-dione 21-acetate

9x-bromo-16-methyiprednisolone acetate
J

93,11E-oxido- 1%) -methyl-1,4~pregnadicne-17#,21-diol-3,20-dionc 21-acctate

9z-fluoro-16-methylprednisolone 21-acetate
¢

92-fluoro-16-methylprednisolone

N
9«-fluoro-16-methylprednisone 2i-acctate

9u-fluoro-16-methylprednisone

A 9c-halogen atom, preferably fluorine, is
introduced inte 16%: or S-methylprednisolone
acetate by dehydration with an alkyl- or aryl
sulphony! chloride, e.g. methanesulphonyi
chloride, in an alkaline organic medium, e.g.
pyridine, with the production of 16{a or /5)-
methyl - 1,4,9{(11) - pregnatriene - 17,21~
diol - 3,20 - dione 21 - acetate. For con-
venience in further describing this 'series of
reactions, the a- or - isomerism of the 16-
methyl substituent will not normally be ex-
plicitly rcferred to since this characteristic
docs not affect the step-wise reactions, nor do
these steps aftect the specific 16a or 163-
isomerism of the reactant alkylated steroid.

Introduction of a halogen, preferably
bromine at this point in the procedure, at the
9«-carbon position is accomplished by con-
ventional means, such as, for oxample, by
reacting the A*'"V-steroid with hydrobromous
acid which can be and indeed is preferably
prepared in sita from the reaction of, for ex-
ample, N-bromoacetamide and perchloric acid,
yielding dircctly the corresponding 9e-bromo-
16-methylprednisolone 21-acciate. Esters of
this type arc useful and-inflammatory com-
pounds and are at the same time readily con-
verted by oxidation into the corresponding 11-
ketones by known techniques such as, for
example, with chromium trioxide in pyridine
and readily hydrolyzed at the C—21 position
by such standard hydrolytic agents as aqueous
mcthanolic potassium bicarbonate, sodium
carbonate or concentrated hydrochloric acid in
methanol-chloroform as disclosed hereinabove,
to prepare the corresponding 21-alcohols.

Again alternatively, the Sa-bromohydrins
can be refluxed with mild alkali, such as
sodium acerate in methanol, to form the cor-

responding 93,118 - oxido derivative, 95,118 -
oxido - 16 - methyl - A™* - pregnadicne -
174,21 - diol - 3,20 - dione 21 - acetate. This
latter compound is then reacted with hydrogen
fluoride in chloroform with or without ethanol
and/or tetrzhydrofuran 1o produce 9« - finoro -
16 - methylprednisslone acctate. The substitu-
tion of anhvdrous hydrogen chloride for
hydrogen fluoride in this reaction results in
the production of the corresponding 9a-chloro
derivatives. Again these compounds can be
oxidized 10 the corresponding 11-ketones by
standard agents, e.g. chromium trioxide or
N-halosuccinimides, or hydrolyzed to the cor-
responding 2I-alcohols by standard saponifi-
cation procedures {e.g. aqucous methanolic
potassiuim bicarbonate or concentrated hydro-
chleric acid in methanol). 9« - Fluoro - 16 -
lower alkyl prednisolones and 9« - fluoro -
16 - lower alkyl prednisones and particularly
9« - fluore - 16:x - methylprednisolone, 9« -
fluoro - 16+ - methylprednisone, 9« - fluoro -
1653 - methylprednisolone and 9« - fluoro -
168 - methylprednisone may be prepared by
these procedures.

The invention also provides processes for
the preparation of a 16(« or #)-methyl -
1,4,9(11) - pregnatricne - 3,20 - dione -
17a,21 - diol or a 21 - carboxylates thereof
which comprises dehydrating a 16{« or B) -
methyl - 1,4 - pregnadiene - 113,17a - 21 -
triol - 3,20 - dione or a 21 - carboxylate
thercof, whereafter, if desired, the tricne is
reacted with a hypohalous acid to produce a
9a-halo compound in which the 9-halogeno
atom is bromine, chlorine or iodine, whereafter
if desired the 9«-halo compound is reacted
with a base to form a 95,113-oxido compound,
The 98,118-oxido compound may then be
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reacted with hydrogen fluoride to form a 9« -

fluoro - 118 - hydroxy compound which is

then, if desired, oxidised to form the 9%« -
fluoro - 11 - ketone.

In the above processes the following novel
intermediates are hence important com-
pound : —

(i) 16{a or B) - methyl - 1,49(11) - pregna-
triene ~ 17,21 - diol - 3,20 - dione and
21-csters thereof particularly the 21-
acctate.

(i) 93,118 - oxido - 16{x or 8) - methyl -
1,4 - pregnadiene - 17,21 - diol - 3,20 -
dionc and 21-esters thereof particularly
the 21-acetate.

{iii) 9« - halogeno - 16{« or jB) - methyl -
1,4 - pregnadienc - 118,17« - 21 - triol -
3,20 - dione and 21-esters thereof, par-
ticularly the 2l-acctate, in which the 9-
halogeno atom is chlorine, bromine or
iodine.

(iv) A* compound corresponding to (i).

In certain cases both the 16«~ and the 163-
alkyl steroids are produced. For example from
hydrocortisone, cortisone and their S«-halogena
{(ie. bromo-, chloro- and fluoro) derivatives,
there may be obtained the corresponding 16-
dehydro compounds. This is illustrated by the
following series of reactions (Sequence F)
starting from 9a-fluoro-hydrocortisonc:

SEQUENCE F

9x-Fluorchydrocortisone-bis-semicarbazone

9z-fluoro-4,16-pregnadiene-115,21-diol-3,20-dione

9z-fluoro-~16~-nitromethyl-4-pregnene-112,21-diol-3,20-dione

162-aminomethyl derivative
|

Y
9z-fluoro-16-methylene-4-pregnene-115,21-diol-3,20-dionc

9a-fluoro-16-methyl-4,16-pregnadiene-113,21-diol-3,20-dione

9«-fluoro-16z,1 77.-oxidotl 6~methyl-4-pregnene-118,21-diol-3,20-dione

9x-fluoro-162-bromo-16-methyl-4-pregnenc-119,17%,21-triol-3,20-dione

92-fluoro-16-methyl-4-pregnene-11%,172,21-triol-3,20-dione

9a-Fluorohydrocortisone, in the form of its
bis-scmicarbazone in order 1o protect the keto
groups at C3 and C.20, is dchydrared by heat-
ing with acetic anhydride to give the 4,16-
pregnadiene and the semicarbazide residucs
are removed with pyruvic acid and p-tolucne-
sulphonic acid. The product is treated with
nitromethane in pyridine to give the 16a-
nitromethy!l derivative, which is reduced, e.g.
with tin and hydrochloric acid, to the 16«-
aminomethyl compound. This is then converted
by exhaustive methylation e.g. with methyl
iodide and pyrolysis of the quaternary salt into
the 16-methylene compounds, which isomerises

't6 9« - fluoro - 16 - mcthy] - 4,16 - pregna-

diene - 118,21 - diol - 3,20 - dione. This is
reacted with hydrogen peroxide to yield the
16a,17«-0xido compound which is rearranged
by hyvdrogen bromide to form the 17«-hydroxy
compound which on reduction forms a mixture
(separable by chromatography) of 9« - fluoro -
16« and 163 - methyl - 4 . pregacne -
115,17,21 - triol - 3,20 - diones. This pro-
duct may be converted into the corresponding
1,4 - pregnadiene by mecans of culturcs of
Bacillus  sphacricus  {A.T.C.C. 7055) or
Corynebacterium simplex (A.T.C.C. 6946).

If, instead of nitromethane, nitro deriva-
tives of other lower alkanecs are used in this
seriecs of reactions the corresponding 16-
alkanes, e.g. 16-ethyl, 16-propyl and 16-buty!l
compounds.

The 16-alkyl-16-dehydro-20-keto  steroids
resulting from the pyrolysis of the quaternized
steroids can be converted to corticoids in the
manner alrcady described, e.g. hydrogenation
of the double bond with palladium on carbon
or Raney nickel, introduction of the 17-
hydroxy group by means of enol acylation and
peroxidation (e.g., acetic anhydride and p-
toluenesulphonic acid followed by treatment
with peracetic acid), introduction of the 21-
acetate by means of bromination and aceroxy-
lation (sodium acetatc in dimethylformamide)
and elaboration of the A ring in the conven-
tional manner to introduce the A* or AUi-
double bond{s) and 3-keto group. Altcrnative-
Iy, they may be epoxidised with alkaline
bydrogen peroxide to yield 16e,17«-epoxy-
16/3-alkyl-20-keto-steroids. These arc then
treated with a hyurohalic acid such as hydro-
gen bromide and reduced e.g. with zinc dust
or Raney nickel or palladium and hydrogen.
This results in the formation of both 16a -
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alkyl - 17« - hydroxy - 20 - keto steroids,
and 168 - alkyl - 17« - hydroxy - 20 - keto
steroids. After separation, e.g., by chromato-
graphy, these are then handled in the usual
fashion, e.g. the 2l-acetate is infroduced via
bromination and acetoxylation, and the A ring
claborated via oxidation of the 3-hvdroxyl (if

presem), followed by bromination debromina-
tion.

Since the higher diaze-alkanese are not
casily prepared it is preferred to follow reacs
tion Sequence G when a 168-alkyl steroid is
desired.

Sequenct G

16z-Mcthyl-4-pregnene-3,11,20-trione

Br

17-bromo-16z-methyl-4-pregnene-3,11,20-trione

—HBr

16-mcthyl~4,16—prcgn\adicnc-3, 11,20-trione

H,

1 6,'3-mcthy1-4-prcgnc1;e—3,1 1-20-trione

Thus far, we have described as starting
materials only compounds which are available
from bile acids. There are, however, scveral
other classes of starting material which are
extremely uscful, e.g. diosgenin and smil-
agenin.

For example, diosgenin is readily converted
into 16-dehydropregnenolone and thence, by
Grignard reaction with methyl magnesium
halide, into 16a-methylpregnenolone or by the
diazo-methane reaction, into 163 - methyl -
16 - pregncnolone. The former compound is
hydrogenated, e.g. by means of palladium cata-
Iyst, to 16 - methylallopregnane - 35 - ol -
20 - ong, and the cortical side chain elaborated
in the usual way (enol acetylation ar C--17
and epoxidation) to give the 17« - hydroxy -
20 kerone foliowed by bromination and acet-
oxylation at C—21. The C—3 hydroxyl is
oxidized to the ketone, a 2,4-dibromo is pre-
pared using bromine and dicxan or other inert
solvent and dchydrobromination is eflected by
means of a tertiary base c.g. collidine, or di-
methylformamide to yicld 16a - methyl -
A¥' - pregnadiene - 17«21 - diol - 3,20 -
dione 21 - acetate. This can be hydroxylated
at position C—11 to yield cither 16« - methyl-
prednisolone or 16« - methyl - 11 - cpipred-
nisolone. This last compound may be acetvl-
ated selectively at C~-21 to yield a mono-
acetate and then oxidized at C—il to give'
16« - methylprednisone 21 - acetate. Also,
16a - mcthyl - 11 - epiprednisolone 21 -
acetate may be dehydrated at C—11 by tosyla-
tion of the C-1la-hydroxyl followed by treat-
ment with sodium acetate to yield 16a -
methyl"**"-pregnatricne - 172,21 - diol -
3,20 - dione 21 - acetate, a compound pre-
viously described as an intermediate for the

preparation of 9« - halo - 16« - methyl corti-
coids.

Alternatively, 16a- or 163 - alkyl - allo-
pregnane - 17a - 21 - diol - 3,20 - dionc or
its 21 - acetate can be microbiologically hy-
droxylated in the 1l-position, e.g. with
Rhizopus migricans {AT.C.C. 6227B) or
Curzudaria lunaie (N.R.R.L. 2380), the C—21
hydroxyl acetylated and the 3 - keto - A* -
or 3 - keto - AM - system introduced in the
usual manncr.

The 16 - methyl -~ 16 - dehydropregneno-
lone described above is hydrogenated to 165 -

nethylallopregnane - 35 - ol - 20 - one. This

may be treated in an cxactly anzlogous
fashion to vield 163 - methyl - A'* - pregna-
diene - 17,21 - diol - 3,20 - dione 21 - ace-
tate, 164 - methylprednisolone 21 - acetaie,
165 - methyl - 11 - epi - prednisolone 21 -
acetate, and 168 - methyl - A" _ pregna-
tiene - 170,21 - diol -~ 3,20 - dione 21 -
acctatc {a compound previously described as
an intermediate for the preparation of 9« -
halo - 163 - methyl corticoids).

Other important starting materials are the
12-oxygenated sapogenins, such as hecogenin,
rockogenin and gentrogeinin. For cexample,
hecogenin has been converted to 11 - keto -
16 - dehvdroallopregnane - 34 - ol - 20 - one.
A 16a-methyl substituent can be introduced
by means of the Grignard reaction and the
side chain and A ring elaborated in the usual
manncr to contain the *A- or A'*-double
bonds{s) and 3-keto and 2l-acyloxy or
hydroxyl groups, or the 1653-methy!l substituent
can be introduced via the diazomethane reac-
tion and the side chain and A ring claborated
again by these same procedures.

The invention also includes a process for
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the preparation of 2,4 - dibromo - 16{« or 3) -

methyl pregnane (5o or §8) ~ 17q,21 - diol -

3,11,20 - trione 21 - esier which comprises

dibrominatitig 16{a or £} - methyl pregnanc

(5¢ or B) - 17421 - diol - 3,11,20 -

trione 21 - ester with a brominating

agent ¢.g. molecular bromine. The resulting

2,4 . dibromo compound may then be con-

verted to the corresponding A'*-compound by

dchydrobromination with & dchydrobromina-
tion agem e.g. dimethylformamide (if desired

in the presence of calcium carbonate) or a

tertiary aminc ¢.g. collidine,

The invention also includes a process for
the preparation of 4-bromo-164 - methylpreg-
nane - 17a,21 - diol - 3,11,20 - trione 21 -
cster and a process for the dehydrobromina-
tion of this compound to the corresponding
A'-compound, the bromination and dehydro-
bromination being effected in an analogous
manner to the preparation of the 2,4-dibromo
and A'“-compounds as described above,

The invention also includes analogous pro-
cesses for the preparation of corresponding
11 - desoxy - 2,4 - dibromo,11 - desoxy Al
11 - desoxy 4 - bromo and 11 - desoxy Al
compounds.

The various bromine compounds produced
in thesc processes are also included in the
invention i.e.

a) 24 - dibromo - 16(« or B)methyl pregnane
(e« or 58) - 17,21 - diol - 3,11,20 -
trioite 21-cster e.g. the 21-acetate

b) 4 . bromo - 168 methyl pregnane 174,21 -
diol - 3,11,20 - trione 21-cster e.g. the 21-
acetate,

¢) 24 - dibromo - 168 methyl pregnane (Sa
or 58) - 174,21 - diol - 3,20 - dione 21-
ester ¢.g. the 21-acetate,

d) 4 - bromo - 168 - methy]l pregnane -
174,21 - diol - 3,20 - dione - 21 - ester
e.g. the 21-acetate,

The invention also provides a process for
the preparation of 11 - desoxy - 16{x or B) -
alkyl - 17« - hydroxy - 20 - keto compounds
of the pregnane (Sa or 58} series in which an
11 - desoxy - 16 - alkyl - 20 - keto com-
pound of the pregnane series, said alkyl group
containing 1—6 carbon atoms, is enol acylated
with a lower alkanoic acid ashydride in the
presence of a strong acid catalyst; the A7 -
dehydro - 20 - acyloxy compound therehy
formed is reacted with a peroxy acid and the
resultant 17,20-epoxide is hydrolyzed. The
resulting compound may then be subjecied 10
the further steps of introducing a C—21
alkancyloxy group by bromination at C—21
followed by treatment with an alkali metal
lower alkanoate to form a 21-alkanoate of a
3,174,21 - trihydroxy - 20 - keto - 16 - alkyl-
pregnane (x or 58), oxidizing the 3-hvdroxy
group to keto, and introducing A* or At un-
saturation in the A-ring. Ilydroxylation may
be cffected at C—16 by a microbiological
oxidatrion procedure.

It should be noted that the invention speci-
fically includes within its scope the following
useful intermediates.

1) A 16 - (wor B) - alkyl - 17« - hydroxy -
20 - keto - pregnanc (S« or 583} having
a 3—X—21—R substituent wherein R
represents hydrogen, bromine, hydroxyl
or alkanoyloxy; and X rcpresents hy-
droxy, alkanoyloxy or oxo, the 16-zlkyl
group containing 1—6 carbon atoms.

2} A 16{« or B3 - alkyl - 21 - alkanoyloxy -
17(20) - pregnene (Sex or 58) - 3 - ol and
3-alkanoyl esters thereof, the 16-alkyl
group containing 1—& carbon atoms.

3) A 16{« or B) - alkyl - 17,20 - oxido -
'20 - alkanoyloxy - pregnane (5« or 58) -
3 - ol and 3-alkanoy! esters thereof, the
16-alkyl group containing 1—G carbon
atoms.

4) ‘A 16{x or 8) - alkyl - 20 - keto - 21 - R -
pregnane (S« or 58) - 3,17« - diol and
3-alkanoyl esters thereof wherein R is a
hydrogen or a bromine atom or an
alkanoyloxy group, the 16-alkyl group
containing 1-—6 carbon atoms.

5) A 16{« or B) - alkyl - 3,20 - diketo-
pregnane (5w or 58) -~ 17,21 - diol and
21-alkanoyl esters thereof, the 16-alkyl
group coniaining 1-—6 carbon atoms.

6) A 16(x or /3) - alkyl - 3,20 - diketo - 4 -
pregnane - 174,21 - diol and 21-alkanoyl
esters thereof, the 16-alkyl group con-
taining 1—6 carbon atoms.

7) A 16{« or B) - alkyl - 3,20 - diketo -
1,4 - pregnadiene - 17.,21 - diol and
21-alkanoyl esters thereof, the 16-alkyl
group containing 1--6 carbon atoms,

8) 16« - AMecthylallopregnane - 348,174 -
diol - 20 - one.

9) 16« ~ Methylpregnane - 3a,17a - diol -
20 - one,

10} 16« - Meihylallopregnane - 35,174,21 -
triol - 20 - one 21 - alkanoate.

11) 16w - Methylpregnane - 3e,17a,21 - triol -
20 - onc 21 - alkancate.

12) 16: - Methylpregnane - 174,21 - diol -
3,20 -~ dione 21 - alkanoate.

13) 16ua - methylallopregnane - 174,21 - dio) -
3,20 - dione 21 - alkanoate.

143 16 - Methyl - 4 - pregnene - 17,21 -
diol - 3,20 - dionc 21 - atkanoate.

15) 16« - Methyl - 1,4 . pregnadieng -
174,21 ~ dio} -~ 3,20 - dione 21 - alkano-
ate.

16) 16« - Methyl - 1,4 - pregnadicne -
17,21 - diol - 3,20 - dione.

We have found that, as is generally known
in the art, csterification e.g. with mono- or
poly-carboxylic acids can further enhance the
duration of activity of the active steroid
alcobo! and provides a compound which is
more cffectively administered patenterally. We
have found that acid residues, e.g. derived
from unsubstituted or cycloalkyl substituted
alkanoic acids having nor more than § carbon
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atoms such as obtaincd from acetic acid, pro-
pionic acid, trimethylacetic acid, tert-butyl-
acetic acid, cyclopenylpropionic acid, furoic
acid or phenoxyacetic acid provide useful
esters. Similarly, partial-csters of poly-basic
acids, such as obtained from phthalic, succinic,
tartaric, citric and the like, provide esters
which can be solubilized by formation of a
salt of the free carboxyl group with an alkali
metal, such as sodium. In place of the dibasic
organic acids, there can be used mwono- or
poly-basic inorganic acids which may form
partial-esters suitable for salt formation, such
as phosphate, thus producing a dihydrogen
phosphate cster which itself can be further
solubilised by salt formation. Such esters can
be formed by conventional methods.

Lertain of the novel compounds of our in-
vention are valuable as intermediates in the
formation of the corresponding 11-keto
steroids, c.g. 168-alkyl cortisone, 16:2-alkyl
prednisone. The alkylated (notably the 16f4-
methyl-substituted) dienes with or without the
9-halogen substituent are parricularly valu-
able therapeutic agents possessing  similar
therapeutic effects in the treatment of inflam-
matory discases, such as for example, arthritis,
dermatitis, asthma, and the like, and are
normally administered in a daily maintcnance
dosage range of 0.50 to 10 mg.; the preferred
daily dese of the non-halogenated diencs being
from about 2 mg. to about 10 mg. and that
of the halogenated, and preferably the 9a-
fluoro-alkylated dienes being in the range of
0.5 mg. 10 5.0 mg.

The non-halogenated 168-methy! anti-in-
flammatory monocnes of our invention are, in
addition to being valuable intermediates in
the foermation of the corresponding dienes, also
active as anti-inflammatory agents and in in-
hibiting renal tubular reabsorption of sodium.
A daily dosage of 25 mg. 10 100 mg. is recom-
mended for oral adminisiraton of these mono-
encs to induce sodium and water diuresis, e.g.
in the treatment of ascites, congestive heart
failure and cyclical cdema.

Similarly, the 9-halo-152-methylated anti-
inflammatory moncecnes of our invention are
also uscful as anti-inflammetory agents, since
they manifest an enhanced activity in the
treatment of such inflammatory discase as
arthritis, dermatitis, asthma, and the like.
When administered orally, the recommended
daily dosage is in the range of 4 mg. to 15
mg.

When treatment so indicates, these 168-
methylated dienes and monoenes can be ad-

ministered parenterally in the form of thera-
peutically acceptable solutions and suspensions,
c.g., in aqueous media, or where oral adminis-
tration is indicated, can be incorporated into
tablets (Normally from about 0.50 mg. to
5 mg. per tablets), clixirs and other known
pharmaccutical dosage forms by standard pro-
cedurcs. They can also be administered topic-
ally in the form of ointments or creams, or as
solutions, c.g. in dimethyl acetamide or di-
cthyl acctamide, or in the form of supposi-
tories dissolved or suspended in a fatty or
waxy vehicle which melis at approximately
body temperature, or as acrosols when mixed
with suitable materials, such as isopropyl
myristate and dichlorodifluoromethane.

In the specification of the copending appli-
cation No. 7840/62 (Serial No. $01093).
there is described and claimed a steroid of
the pregnane [Sw, 58 or A®*'] series having
a 3-hydroxy or alkanoyloxy substituent, a 20-
keto substituent, an I1-hydroxy or 1l-keto
substituent and at C—16 and C—17 an alkyl-
cnediazo grouping, szid compounds having a
D-ring with substtuents as shown in the
formula

$H5
20 €=0
i
——_N=N
By~ ?H
R

wherein R represents hydrogen or an alkyl
group containing 1—5 carbon atoms, and the
preparation thereof by recacting the corres-
ponding 16{17)-ene with diazomethane or with
a diazoalkane containing 2 to 6 carboit atoms.

The following Examples arc further illus-
trative of the invention:—

ExampLE 1
163-Methylcorusone 21-Acetate

A. Product from the rcaction of 16-pregnen-

3w-0l-11,20-dione  3-acctate and diazo-

mcthane

A solution of 3.72 grams of 16-pregnen-3a-
o0l-11,20-dione 3-acctate in 5 ml. of methylenc
chloride is added to 2 solution of about 1
gram of diazomethane in 70 ml. of ether which
had been cooled to - 10°C. The mixture is
kept at 0° C for four hours, then allowed to
warm up to room temperature. The resulting
pyrazoline crystallizes direcily from the reac-
tion mixture to yicld 3.32 g., m.p. 199—200°
C. dec., [a]y+149.6° (dioxan).

Anal. Caled. for C.H,,0,N,: C, 69.23; H, 8.27; N, 6.76.

Found: C, 69.51; H, 7.98; N, 6.69.
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B. 16 - Methyl - 16 - pregnen - 3« - ol -
11,20 - dionc 3 - acetate
The pyrazoline of Example 1A (3.00 g.) is
heated under reduced pressure to abour 2107
C until the evolution of niwogen ceases. The
resulting oil is cooled to room temperature,

Anal. Caled. for C.,H,,0,:
Found: C, 74.85; H, 8.55.

C. 163 - Meihylpregnan - 3« - ol - 11,20 -

dione 3 - acciate

A solution of 12.0 g. of the 16-pregnene
compound of Example 1B in 250 ml. of
glacial acetic acid is hydrogenated at room
temperature and atmospheric pressure in the
presence of 3.0 g. of 10%. palladium on char-
coal catalyst. Afier the reduction is completed
(about 1.5 hours), the catalyst is removed by
filtration, and the filtrate concentrated under

Anal. Caled. for C.,H,0;:
Found: C, 74.37; H, 9.06

D. 168 - Methylpregnane - 3,17« - diol -

11,20 - dionc

A solution of 6.77 g. of 163-methylpreg-
nane-3.:-0l-11,20-dione 3-acctate, in 156 ml.
of acetic anhydride coutaining 3.89 g. of p-
toluene-sulphonic acid is kept 2t 100° C for
six hours; during which time about 16 ml. of
distillate is removed cvery half hour by the
application of vacuum. The resulting oily resi-
duc is dissolved in 80 ml. of benzene and
washed three times with water, then with a
solution of 1.55 g. of sodium acetaie in 20
ml. of water, The benzene - layer is dried
over magnesium sniphate, and then stirred for
18 hours at 25° C with a mixwre of 0.52 g.
of sodium acerate in 12 ml, of commercial
403, peracetic acid. Excess peracetic acid is
then destroyed by the dropwise addition of a
solution of 15.5 g. of sodium sulphite in 52
ml. of water, while mainiaining the tempera-
ture between 10-—20° C. An addirional 1.57
g. of sodium sulphite is then added, and the

Anal. Caled. for C,.01,,0,:
Found: C, 72.82; H, 9.25.

165 - Muethylpregnane - 3u,17a - diol -
11,20 - dione 3 - acetate is preparcd by add-
ing 1o 1 gram of the corresponding 163 -
methylpregnane - diol a solution of 0.5 ml. of
acetic anhydride in 2.3 ml. of pyridine. Afler
standing onc hour at room temperature, the
reaction mixture is pourcd into icc and

Anal. Caied. for C,,H,,0,: C, 71.25;
Found: C, 71.29; H, 7.92.

E. 163 - Mcthylpregnane - 34,17,21 - triol -
11,20 - dione 21 - acetate

A solution of 362 mg. of 168 - methyl-

pregnane - 3m,17« - diol - 11,20 - dione in

C, 7419; N,

then crystaliized by the addition of ether. The
precipitate is filtered and dried, yielding 2.12
g. of 16-mcihyl-16-pregnen-3::-0l-11,20-dione
3-acctate, m.p. 163—166C,, [«];-'-69.9°7
(dioxan) A max 248 mu« (e 10,800).

C, 74.57; 1I, 8.87.

reduced pressure to about 100 ml. The residuc
is poured into water, and the precipiated solid
filtered, washed and dried, yiclding 11.4 g, of
impure 165-methylpregnan-3.-0l-11,20-dione
3-acetate, m.p. 148—155° C. After recrystal-
lization from scetone-heyane there is obrained
8.40 g. of the product of this example i.c. m.p.
160-—163° C, no U.V. absorption at 220—
300 mpu, [w]n+93.6° (dioxan).

9.34

mixture stirred overnight uniil a starch-iodide
test is negative. The benzene layer is scparated,
washed three times with water, and evapor-
ated. To the resulting residue which is dis-
solved in 345 ml of methanol, there is added
a solution of 3.62 g. of sodimm hydroxide in
39.5 ml. of water, and the mixture refluxed
for 15 minutes. Afrer newtralization with 4
ml. of glacial acetic acid, the solution is con-
centrated under reduced pressure to a volume
of about 50 ml. This concenwrate is poured
into a mixture of ice and waicr and the sulid
which precipitates is filtered and dried, vield-
ing 6.69 g. of impure 163 - methyipregnane -
3,17 - diol - 11,20 - dione, m.p. 105—1547
C. This is chromatographed on “Florisil,”
(Registered T'rade Mark) and the maierial
cluted with 33—50%. cther hexanc is com-
bined and crystallized from acetone-hexane,
vielding 2.09 g. of 165 - methylpregnane -
3, 176-dio}-11,20-dione, m.p. 181.5—185°C,
2]y 83.6 (dioxan),

C, 72.89; H, 945

hydrochloric acid. The resulting solid s filter-
ed, dried, and recrystallized from acctone-
hexane to yield 163 - methylpregnane - 3ur,-
17« - diol - 11,20 - dione 3 - acetate, m.p.
169—1722 C. Its infrared spectrum indicates
the prescnce of an acctate, hydroxyl and two
ketonic groups.

H, 7.97

18 ml. of chemically pure Chloroform (con-
taining a few drops of chloroform previously
saturated with hvdrogen bromide) is bromin-
ated at — 259 C by the addition (over a three
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hour period) of 165 mg. of bromiac in 10 mb
of chloroform. After removal of the solvent
under reduced pressure, 10 ml. of dimcthyl-
formamide and one gram of sodium acetate are
added to the resulring corresponding 2,4-di-
bromo compound. The mixture is stirred at
60° C for wwo hours, allowed to stand over-
night at room temperature, then heated an-
other two hours at 60°C. The misture is
then poured into water, and the precipitated
solid filtered and dried, yiclding 370 mg. of
impure 168 - methylpregnane - 3a,17¢,21 -
triol - 11,20 - dione 21 - acetate, m.p. 192—
203° C, Recrystallization from acetone hexane
gives 280 mg. of the product of this cxample,
mp. 199—235¢ C. The analytical sample,
afrer another recrystallizacion, melts ar 200—
205.5° C.

Aml. Calkd. for C.,H,,0,:C,68.54;1,8.63

Found: C, 68.79; I, 8.39.

F. 168 - Methylpregnane - 17,21 - diol -
3,11,20 - trione 21 - acetate
A solution of 180 mg of 168 - meihylpreg-
nane - 317,21 - triol - 11,20 - djone 21 -
acetate, in 30 ml. of 80% accione-water is
cooled to 10° C. One drop of concenirated
hydrochloric acid is added, along with 130
mg. of N-bromo-succinimide, and the mix-
ture allowed to react 22 hours at 10° C in
the dark. Lixcess sodium sulphite solution is
then added, and the mixture concenmrated
under reduced pressure to a small volume
from which precipitates 120 mg. of impure
166 - methylpregnane - 17,21 - diol -
3,11,20 - trione 2l-acclate, m.p. 190--195°
C. dcc. Purification is effected by means of
zinc dust in aqueous acctone containing 2
drops of acetic acid. The zinc is removed by
filiration, the filirate concentrated, and hot
water added 10 crystallize 100 mg. of the
product of this example, m.p. 193—202% C,
G. 45 - Bromo - 168 - methyipregnane -
174,21 - diol - 3,11,20 - trionc 21 -
acelaic
A solution of $4 mg. of 162 - methylpreg-
nane - 17q,21 - diol -~ 3,11,20 - trione 21 -
acctate in 3 ml. of tert.-buryl alcohol and 3
ml. of imethylene chloride is brominated at
30—35° C by the rapid addition of a solu-
tion of 32 mg. of bromine in 3 ml. of tert.-
butyl alcohol. After bromination is complete
(1-3/4 hours), the solution is evaporated (0
dryness under reduced pressure. The residue
is slurricd with water, filtered and dried to
yield 90 mg. of 48 - bromo - 163 - mecthyl-
pregnane - 17¢,21 - diol - 3,11,20 - trione
21 - acetate m.p. 115—130° C. dec., which is
of sufficient purity for the conversion described
in the following procedure.
H. 163 - Methvlcortisone 21 - acetate
The 48 - bromo - 168 - methylpregnane -
17,21 - diol - 3,11,20 - trione 21 - acetate
of above Example 1G is dissolved in a mixture
of 30 mg. of semicarbazide, 4 ml. of fert.-

001,092

A

12

butyi alcohol and 2 ml. of methylene chloride,
and stirred in a nitrogen atmosphere for two
howrs at 25—30° C. After removing the sol-
vent under reduced pressure, the residuc is
dissolved in 5 ml. of $0%, acetic acid-water
along with excess 70%, pyruvic acid, and the
reaction mixturc allowed to stand at room
temperature for 20 heurs. The solution is
brought to about pY 7 with dilute (5%)
secdium hydroxide, and then is extracted with
methylene chloride. The organic extracts are
cvaporated to a residue, and the residue
chromatographed on  “Florisil”. Crystalline
material {25 mg.) obtained from the 50%
ether-hexane and 100%, ether eluates, on
crysiallization from acctone-hexane yields 20
mg. of 163-methylcortisone 21-acctate, m.p.

McOH Cyna
1982082 C. A% ° 2% 238 mu (¢ 12,800).

ESAMPLE 2
163-Methylcortisone

One gram of 165-methylcoriisone  21-
acetate (preparcd as in Example 1) is dis-
solved in 25 ml. of methanol and 5 ml of
water containing 0.2 g. of potassivm bicarbon-
ate. This solution is refluxed for 1/2 hour,
then concentrated under reduced pressure.
Water is added to the residue, and the result-
ing precipitate is filtered and dricd. Crystzal-
lization from acctone-hexane gives 1668-
methylcortisone.

ExAMPLE 3
162-Methylhydrocerdsons

A. 165 - Methylcortisone 3,20 - bis - semi-

carbazone

A mixuwre of 5.0 g. of 168-methvicortisone,
8.3 g. of semicarbazide hydrochloride, 6 g. of
pyridine, 50 ml. of water and 200 ml of
methanol is refluxed for 16 hours. The solu-
tion is concentrated to about 60 ml., then
poured into watcr to precipitate 164-mcthyl-
cortisonc-3,20-bis-scmicarbazone.
B. 163 - Methylhydrocortisone 3,20 - bis -

scmicarbazone

A solution of 6.0 g. of the bis-semicarbazone
of above Example 3A and 4 g. of potassium
borohydride in 200 ml. of tetrahydrofuran and
10G ml. of water is refluxed for 6 hours. The
solution is cooled, and acetic acid added 10 pH
5.5. The organic solvent is distilled and the
solids in the residuc are filiered w give 1653-
methyihydrocortisone 3,20-bis-semicarbazone.
C. 168-Mcthylhydrocortisone

Under a nitrogen atmosphere, 5.0 g. of the
bis-semicarbazone of above Example 3B is
dissolved in 250 ml. of 2.4 N hydrochloric
acid. The solution is cooled to 5° C, then
2.5 g. of sodium nitrite in 25 ml. of water
is added over a 15 minute period at 5° C.
The rcaction mixture is stirred an additional
30 minutes, then cooled to below 15° C,
neutralized with 20%, sodium hydroxide, and
extracied several times with chloroform, The
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solvent is evaporated under reduced pressure
to give a solid residuc which, after crystalliza-
tion from acetone-hexane, yields 163-methyl-
hydrocortisone.
ExanmpLr 4
163-Mecthylhydrocortisone 21-Acetate

To one gram of 165-methylhydrocortisone,
preparcd as in Example 3, is added 0.5 ml of
acetic anhydride in 2.3 ml. of pyridine. After
standing for one hour at room temperature,
the mixture is poured into ice and hydro-
chloric acid. The resulting precipitate is filter-
cd and recrystallized from aqueous methanol
to yield 165-methythydrocortisone 21-acetate.

ExamrLe 5
9:-Bromo-168-methylhydrocortisone  2]-
Acctate
A. 168 - Merthy! - 4,9 - pregnadicne - 170,21 -

diol - 3,20 - dione 21 - Acetate

To a solution of 163-methythydrocortisone
21-acctate (0.3 g.), prepared as in Example
4, in 5 ml of pyridine there is added 0.2 ral.
of benzenesulphonyl chloride in 3 ml of
pyridine. The solution is allowed to stand for
4 hours, then is poured into ice-hydrochloric
acid. A solid precipirate which is filtered and
crystallized from acetone-hexane ro give 167 -
methyl - 4,9 - pregnadicne - 174,21 - diol -
3,20 - dionc 21 - acctate, )~MCQH 238 mu

max :
(¢16,020).
B. 9« - Bromo - 165 - methylhydrocortisone
21 - Acelate

A suspension of 0.2 g. of the 168-methvl-
4,9-pregnadiene of above Example SA in 20
ml. of purified dioxan, 2 ml. of water and
containing 0.1 g. of N-bromoacetamide an
I ml of 1.5 N perchloric acid i gently
agitated for two hours. During this time the
mixture becomes homogencous, A solution of
0.2 g. of sodium sulphitc in 2 ml. of water js
then added, and the solution extracted with
methylene chloride. The Crganic extracts are
washed with w.ter, dricd and evaporated to
a solid residue which s crystaliized from
accrone to give 9n-bromo-168-methythydro-
coriisonc  2I-acetate, ,\]‘l{;OH 243

mu (e
X
16,100).
EXAMPLE 6
9a—Bromo-16,/3’-mct‘hylh;\-'drocorlisonc
A mixture of 0.5 g. of Y9a-bromo-163-
methylhvdrocortisone 21-acetate, prepared as
in Example 5 in 100 ml. of methanol, 20 ml.
of chloroform, 5 ml. of water and 5 ml. of
concentrated hydrochloric acid is allowed to
stand 48 hours at room temperature. Water is
then added, and the mixture extracled with
methylene chloride. The organic extracts are
washc_’d with water, dried and concentrated to
a residue. Crystallization of this residue from
acctone  yields 9u-bromo-161’-}-mcthylh_vdro—
cortisone,

ExaMPLE 7
9«-Fluoro-165-methylcortisone 21-Acetate
A. 93,118 - Oxido - 168 - methyl - 4 -

pregnene - 174,21 - diol - 3,20 - dione

2] - Acctate
To 9a-bromo-168-methylhydrocortisone 21-
acctate (0.3 g.), prepared as in Example S, in
20 ml. of methanol there is added 0.3 g. of
potassium acctate. The mixture is refluxed
for 2 hours, then concentrated in vacuo to a
residue. Water is added to the residue, and a
solid separates which is filtered and crystal-
lized from methanol-water to give 0.1 g. of
9,114 - oxido - 168 - methyl - 4 - preg-
nene - 174,21 - diol 3,20 - dione 21 - acetate,
B. 9« - Fluoro - 168 - methylhydrocortisone
21 - Acetate

A solution 0.2 g. of the 983,113-oxido-4-
pregnene of above Example 7A in 10 ml. of
alcobol-free chloroferm js saturated with an-
kydrous hydrogen flucride at 0°C. The mix-
ture is allowed to stand 4 hours ar 0°C, then
concentrated in a residuc in zacwo. Crystal-
lization of the residue from acctone-hexane

gives 0.1 g %a-flucro-165-methylhydro-
cortisone 21-acetate,
C. 9« - Fluoro - 1672 - Methyl - 4 - Preg-

nene - 174,21 - Diol - 3,11,20-Trione

To a solution of 100 mg. of 9+-fluoro-162-
methyl hydrocortisonz 21-acetate in § ml. of
acctong, add a solution of 50 mg. of chrominm
trioxide in § ml. of acetone containing 1 ml. of
5 N sulphuric acid. Allow the mixture 10 stand
for five minutes at room temperature. Dilute
with water and filter the precipitaied 11-
ketone, Upon crystallization from acetone-
hexane, there is obtained  9a-fluoro-164-
methyl cortisone 21-zcetate. Hydrolysis of the
21-csier is eficcted by following the procedure

~ described in Example 6 and there is obtained

the compound of this example.

ExamMrLe 8
9«-Chloro-16£-methylhydrocortisone 21
Acetate

A solution of 0.2 g. of the 93,115-oxido-4-
pregnene of Example 7A in 30 ml. of alcohol-
free chloroform is sawurated at 0°C with an-
hydrous hydrogen chlsride, and the mixture
allowed to stand at 0°C for six hours. The
solvent is distilled in 2acrro from the reaction
mixture leaving a residue which, when crystal-
lized from acctone-water gives 0.2 g. of 9a-
chloro-165-methylh ydrocortisone, 2 :ﬁlcon
241 mn (= 16,600).

EXAMPLE 9
9a-Fluoro-163-methylhydrocortisone

In the manner described in Example 6, 9-
fluoro-168-methylhydrocortisone 21 -acetate,
prepared as in Example 7, is converted to 9a-
fluoro-165-methylthydrocortisone by means of
hydrochloric acid in  methyl-chloroform-
water.
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ExamreLe 10
9e-Bromo-16¢-methylhydrecortisone 21-
Acctate
A. 16«-Methylpregnane-3a-ol-11,20-dione

A mixwre of 3.72 g. of 16-pregnene-3«-ol-
11,20-dione in 20 ml. of dry toluene is added
to a Grignard reagent prepared from 7 g. of
methyl iodide and 1.2 g. of magnesium in 40
ml. of ether, and contining 200 mg. of cupric
chloride. The reaction mixture is distilled until
a vapour temperawure of 100°C is reached.
The distillation is then stopped, and the reac-
tion temperature maimained at 100°C for
five hours. The mixture is then cooled, poured
onto icc and an aqueous solution of am-
moaium chloride, and the solvent layers sepa-
rated. The organic layer is distilled i vacwo
1o an oily residuc (3.98 g.) which is chromato-
graphed on “Forisil”. The 203 cther-hexane
cluates are combined and evaporated to give
2.08 g. of a residue which is crysiallized from
acctone-hexane to yield 16a-methyipregnane-
3a-01-11,20-dione, m.p. 149—154° C, [«]p+
100.5° {dioxan).

B. 16« - Methylpregnane - 3¢,172 - diol -

11,20 - dione

16¢ - Methylpregnane - 3¢ - ol -
11,20 - dionc (744 g.), prepared as in above
Examplc 10A is dissolved in 156 ml. of acetic
anhydride containing 3.89 g. of p-rtolucnesul-

phonic acid. The reaction mixture is heated te
100° C, and ca. 10 mi, of distillate removed
in vacuo cvery 30 mimues. After 6 hours, the
remaining oily residue is dissolved in 80 ml. of
enzene, and the solution washed three times
with water, and once with a solution of 1.55 g.
of sodium acetate in 20 ml. of water. A
mixture of 12 ml. of 407 peracetic acid con-
taining 0.52 g. of sodium acetate is added 10
the benzene solution and the mixture stirred
at room temperature for 19 hours. A solution
of 15.5 g. of sodium sulphite in 80 ml of
watcr is added at a wemperature below 25¢ C,
then an additional 1.6 g. of sodium sulphiie is
added and the mixture stirred overnigit. The
solvent Jayers are scparated, The organic laver
is washed three times with water, dricd over
calcium chloride, filtered, and evaporated to
an oily residue under reduced pressure. The
residual oil is dissolved in 345 ml. of mzthanol
and 39.5 ml of water containing 3.62 g of
sodium hydroxide, and the mixture refluxed
15 minutes. After neutralizing the excess alkali
with 5 ml of acetic acid, the methanol is dis-
tilled 7n vacwo. Water is added to the resultant
residue, and a solid (5.25 g., m.p. 173—179°
C) scparates which, whea filtered and crystal-
lized from acctone, yields 236 g. of 16a-
methyl - pregnane - 3e,17a - diol - 11,20 -
dionc, m.p. 181.5—184° C, [«],,+74.4° (di-
oxan).
C. 16« - Methylpregnane - 3er,17,21 - triol -

11,20 - dione 21 - Acetate
A solution of 362 mgm. of the 16a-methyl-

pregnanc-diol of Example 10B in 18 ml. of

chloroform is brominated at ~20 o --30° C
by the dropwise addition of 160 mg. of
bromine in 10 ml. of chloreform over a 45
minute period. Stirring is continued an addi-
tionz] 20 minutes, then the solvent removed 70
under reduced pressure at 10° C. The residae
is dissolved in 10 ml. of dimethylformamide,
one gram of sodium acetate added, and the
reaction mixture stiveed at 60° G for 12 hours.
The reaction mixture is then poured into 10
ml. of concentrated hydrechloric acid and ice,
and the precipitated solid filtered, washed with
water and dried: 250 mg., m.p. 150—158°,
The filwate is extracted with methylenc
chloride and the exiracis evaporated 1w give 80
an oily residue of 180 mg. The solid (250 mg.)
and the oil {180 mg.) arc combined and
chromagraphed  on  “VFlorisil.”  Lluates  of
407, ether-hexane are combined and distitled
10 a residue {110 mg., m.p. 140—1535% Cy sub- 85
staniially  of 16e-methylpregnane-30,174,21-
triol-11,20-dione 21-acciate, This product is
used without further purification as the start-
ing compound in the procedure immediately
following. 90
D. 16« - Methylpregnane - 17,21 - diol -
3,11,20 - tione 21 - acelate
To a solution of 110 mg. of the product of
above Example 10C in 2.5 ml. of 80% tert.-
buiyl alcohol, 1.0 ml. of glacial acciic acid 95
and one drop of concentratred hydrochloric acid
is added 100 mg. of N - bromoacctamide at
5% C, and the reaction mixture kepe ar - 5%
C for 20 hours. Aqueous sodium bisuiphite
solution is added, and the mixwre cxwacted
with methyiene chleride. The organic solvent
extracts are evaporated 1o give a residue which
is dcbrominated by treatment with zine dust
in acetonc-aceiic acid. After filtering the zinc
from the reaciion mixture, water s added 1o
the filirate. The resuliant precipitate is filtered
and dried to vield 40 mg. of 16+ - methyl-
pregnane - 174,21 - dicl - 3,11,20 - triong
21 - acetate, m.p. 205-—211¢C,
E. 4 - Bromo - 18y - methylpregnane - 17q,- 110
21 - diol - 3,11,20 - trionc 21 - acerate
16a - Methylpregnane - 172,21 - diol -
3,11,20 - wionc (80 mg.), prepared as de-
scribed in Example 10D is dissolved in 3 m),
of teri-butyl alcohol and 3 ml. of methylene
chloride and is brominated at 30—~35° C by
the rapid addition of a solution of 32 mg. of
bromine in 4 ml of rert-butyl alcohol.
Bromination is complete in 2 hours, and the
solution evaporated (o dryness under reduced
pressure. The resultant residue s shurried with
watcr, filtered and dried to give 92 mg. of a
solid of substantially 4 - bromo - 16x -
methylpregnane - 17,21 - diol - 3,11,20 -
trione 21 - acetate, which is used without
further purification in the procedure immedi-
atcly following.
F. iGx-Methylcortisone 21-acetate
4 - Bromo - 16« - methylpregnane - 17q,-
21 - diol - 3,11,20 - trionc 21 - acetate (92
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-} of above Exavnplc 10T is dissolved in a
jixture Of 30 mg. of Semicarbazide, 4 ml. of
rere.-buty]l alcohol and 2 ml. of methylene
chloride, and stirred in a nitrogen aun()sphu;
for two heurs at 25-—-30° C, "lhc solvent is
removed in wacro and the resultant residuc
dissolved 1n 5 ml. of 8071 aceric acid-warer,
along with an § molar excess of 70%, pyruvic
acid with respect 1o the malar quantty of the
+$-bromo-16e- nct‘wlp egnang starting com-
pound. The reaction mixture is allowsd 1o
stand at room tempcerature for 20 hours.
Dilate (53/) aqueous sedium hydroxide is
added uatil ‘the reaction mixture is at about
pli 7, then the solution is extracted with
methylene chloride. The organic extracis are
evaporated 1o a residue which is chromato-
araphed on “Florisil”. The 50%, cther-hexanc
L]m es and the 100%, ether eluates are com-
bined and cvaporated to a crystaliine residue
725 mg.) which is crystallized {rom acclone-

hexane to give 20 mg. of 16«-methylcortisone
1e01i,, X
21-acetare, A O35 mn (14,5000
max : .

G. 16« - Methvlcortisone 21 - acctate 3,20 -
bis - semicarbazone

A mixwre of l6e-methyvlcortisone 21-
acctate {2.5 g.), prepared as in Lxample 10F,
4.2 g, of semicarbazide hydrochleride, 3 g of
pyridine, 25 mi. of water and 160 mi.
methapol is refluxed for 16 hours. The solu-
tion is concentrated (o ca, 30 ml., then poured
into water o0 precipitate an almost quantita-
tive yield of 16a-methylcortisone 21-accrate
3,20 -bis-semicarbazone which is filvered and
dried, and used without further puritication in
the procedure immediately {ollowing.
H. 16+ - Mcihylhvdrocortisone 3 z[) - bis -

semicarhbazong

A x‘ahﬁ'\n of 3.0 g. of the bis-semicarbazone

of lxample 10G and 2 g. of potassium boro-
h_\dna in 100 ml. of tetrahydrofuran and 50

ml. of water is refluxed for 3 hours. The
o!d*mn is cooled, and acetic acid added o pH
. The organic solvent is removed by distil-
tion, and the solids colected by filtration to
ve

J-. .._.‘_,

l
l
carbazone which iy used without fml_hr puri-
fication in the procedure immediately ft)ll:m—
ing.
1. 16:.~-Mcethylhvdrocoridsone

Under a nitrogen atmosphiere, 5.0 g. of the
bis-semica: bum.‘.: of Example 10H is dis-
solved in 250 ml. of 2.4 N hydroachleric acid.
Ih: solution is cooled 10 59 C, and a solution
0f 2.5 g. of sodium nitrite in 25 ml. of water
is added at 3° C over a 15 minute period. The
1eac ction misture is surrcd an additional 30
minutes, and then is brought to neutrality
with 20%, spdium h\d oxide, at a temperature
below 15° C. The reaction mj ixture is exiract-
ed several times with chloreform. The chloro-
form extracis are combined and distilled in

1%e-me m\m\dr(roruson" 3 ,20-bis- semi-

oacuo 10 a solid residue which, when crystal-
Lized from accione yields 16a- methylhydro-
A A‘;E)H 240 mn {= 14,700).
J. 16a-Alcthythydrocortisone 21-Acctate
16a-Methylhydrocortisone (300 mg.), pre-
pared as in Lxample 10], is dissolved in 2
mi. of pyridine containing 100 mg. of acetic
anhvdride and 1s allowed w stand at room
temperature for ane Hour. The reaction mix-
ture iy pourced into ice and hydrochloric acid,
and a solid precipitates which is filtered and
crystallized {rom aqueous methanol to yield
3 MceOII
max,

cortisone,

16¢-methylhydrocortisone 21-acetate,

240 m {« 15,000).
K. 160 - Meihyl - 4,9 {11} - pregnadiene -

17,21 - diol - 3,20 - dienc 21 -~ Acciate

16 - Methylhydrocorusone 21 - acetate
(0.2 g.), propared as in Yxample 10, is dis-
solved in 3 ml of pyridine and 0.1 ml. of
benzenesulfonyl chloride in 2 ml, of pyridine
is added. The solution iy allowed to stand for
4 hours, then is poured into ice-hydrochioric
acid. A ‘solid precipitates which is filiered and
crystallized from accione to give 16w -
methyl - 4,9 - pregnadiens - 174,21 - diol -
3,20 - dione 21 - acetate, »MEOM 335 4,

max -

{ 16,300).
L. 9« - Bromo - 16¢ - methylhydrocortiisone

21 - Acctate

A suspension of 0.2 g. of the 16x-mcthyi-
pregnadiene of l‘:xamp!c 10K in 20 m!. of
puriﬁcd diO\anc. 2 ml of water aud com"‘in-
ing 0.08 g. of N-bromoacetamide and 0.8 m
of 1.5 N pq-chlorlc acid is ycmlv agitated for
1wo homa During this time the mixture be-
comes homogcncox.a. A solution of 0.2 g. of
sadivis sulphite in 4 ml of water is added,
then the solution is extracied with methylene
chloride. The orpanic extracis are washed with
waier, dried, filtercd and evaporated to a resi-
due which is cryswallized from methanol 1o
vield 0.1 g. of 9w-bramo-16a-methythydro-

Ceone .y McOH L
cortisone  2i-acclaic "max 242 mu (e
16,400).

ExanmrLe 11

. 9n ~-Fluoro-16«~-methylhydrocortisone
A. 95118 - Oxido - 16a - methyl - 4 -

pregnene - 17,21 - diol - 3,20 - dione

21 - Acctate

A mixtore of 0.3 g of Y«-bromo-16a-
methylbydroconisone 21-acelate, prepared as
in Ixample 10, in 20 ml. of mcrhanel and
0.3 2. of porassium acetate is refluxed for 2
hours, then concentrated 1o a residue. Water
is added to the residue, and a solid scparates
which is filiered and crysiallized from meth-
anol to give 0.1 g. of 98,118 - oxjdo - 164 -
methyl - 4 - pregnene - 174,21 - diol 3,20 -
dione 21 - acerate.

65

70

75

80

95

100

110

115

120




15 ' 501,092 16
B. 9« - Fluoro - 16« - methylhydrocortisone E. 168 - n - Butylpregnane - 3,17« - diol -
21 - acetatc 11,20 - dionc
A solution of 0.2 g. of the 93,1173 - oxido - In the manner described in Example ID, 65
160 - methyl - 4 - pm"mm of above ]l\qmplc 163 - n - butylpregnane - 3« - of - 11,20 -
5 IJA in 10 ml of alcobol-free chicroform is  dione, prepared as in Example 12D, is reacted
saturated with anhydrous hydrogen fluoride  first with p-toluenc-sulphonic acid in acetic an-
at 0° C. The mixture is allowed to stand 5§ hydride, then with sodium accuate in 409
hours at 0° C, then concentrated 1o a residue  peracetic acid, and finally with agueous sedium 70
under reduced pressure. Crystallization of the  hydroxide. The resulting product is isolated
10 residue from acectone-hexane yields 0.1 g, of  and purified in the mapner of Iixample ID
9« - fluora - 16w - methylhydrocortisone 21 - to vicld 168 - n - butylpregnane - 3w, 17« -
i MeQH diol - 11,20 - dione.
ACCEALes A pax 238 me, (¢ 16,200). . 168 - n - Butylpregnane - 3a,170,21 - 75
tricl - 11,20 . dicene 21 - Acectate
ExamreLe 12 The 1683-n-butylpregnane of Ixample 12E
168-n-Butylcortisone 21-Acctate is reacted first with brominc in chleroform,

15 A, 160 - n - Buiylpregrane - 3a - of - 11,20 - then with sodivm acetate and dimcthv)iorm-
dione amide and the product isolated and pu*ificd 80
16-Pregnene-3:-al-11,20-dione  is  reacted in the manner described in Example IE,; o

with n-b u}l -iedide and magnesium in the  give 168 - n - butylpregnane - 30,17a,21 -
manner of Example 10A 1o vield 16a-n-butyl-  riol - 11,20 - dione 21 - acetatc.

20 preguanc -3 -0l ]A,‘.O dione, which js crystal-  G. 160 - n - Buylpregnane - 174,21 - diol -

lized from accionc-hexane. 3,11,20 - trione 21 - Acetate 85
B. 17 - Bromo - 16a - n - butyipregnane - In the manner described in Example 1F,
34 - ol - 11,20 - dione 165 - n - butylpregnane - 3,174,211 - triol -
One gram of 16.-n-butylpregnane 3e-ol- 11,20 - dions 21 - acetatc is brominated and
25 11,20-dione, prepered as in Example 124, is the resuliing product isolated and purified to
disselved in 10 ml. of aceiic acid and is  give 165 - n - butylpregnane - 17,21 - diol - 90
then  brominated wita 1.1 ecquivalents of  3,11,20 - wrione 21 - acetate.
bremine in acetic acid. When the bromine 1. 4 - Bromio - 160 - n - buwylpregnane -
colour is discharged, the solution is poured 17,21 diel - 3,11,20 - trione 21 -
30 imo waier and theve ds precipiteted 2 solid Acctate
of substantiglly 17 - bromo - 16« - n - butyl- 168 - n - Butylpregnane - 17«,21 - diol - 93
pregnane - 3¢ - ol - 11,20 - dionc, This 17-  3,11.20 - wione 21 - acetate is brominated in
brome-preduct is filtered and used in ihe next  the manner of Example 1G, w10 obrain 4 -
proceduare withowy further purification. bromo - 168 - n - butylpregnane - 174,21 -
35 C.16 - n - Buiyl - 16 - pregnen - 3 - o -~ diol - 3,11,20 - trione 21 - acetate.
11,20 - dione I. 162 - n - Butyleortizone 21 - Acetate 10
To the 17 - bromo - 16a - u - .).h'.'lpu,u- Thie 4-bromo-derivative of above Tixample
nane preparcd in above Example 128 there is 1211 is dehvdrobrominated by mezans of scmi-
added 10 ml. of d.:.m);.”m mrinide, and the  carbazide and aqueous 807, acctic acid and
40 reaction mixture is refluxed two howrs. The 707, pyruvic acid in the manner of Lxample
solution is pourced inw 'iihz'\c hydrochloric acid 117 1o obtain 16B-n-buiylcortisone 21-acciate, 1€
and then extracied with methylene chloride. A MceOH 238 mu (« 14,500).
The erganic ox are washed with water, max - A S :
dricd over magnosium sulphs 1;, fikered, and

45 eveporated in tacio lo s residus of substan- Examrre 13
tially 16 - n - buy ,l - 16 - pregoenc - 3a - of - 168-n-Butylcortisone
11,20 - diene which is used without further 163-n-Butylcortisone 21-acerate is hvdro-
purilicatzion In Lllh reaction procedure xmmcdx- lyzed by means of aqueous alcoholic porassium 11
ately following. bicarbonate in the manner described jn ¥x-

50 D. 163 - n - DBuiylpregnane - 3a - ol - ample {2 to yicld 168-n-butylcortisone,
11,20 - diong McOI , -

The 16 - n - buwl - 16 - pregoene - 3a -~ max 238 my. (= 15,000).

ol - 11,20 - dione, przpared in above Example
12C, is dissolved in 10 ml. of acctic acid and ExamMrLr 14

55 bydrogenated using palladium on charcoal as 168-Methylprednisone 21-Acetate 1l
catalyst. When one mole of hy d.ngcn is ad- A. 2,4 - Dibromo - 168 - methylpregnane -
sorbed, the reacvion is stopped, the catalyst 170,21 - diol - 3,11,20 trione 21 -
removed by Bluation, and the hhratc poured Acctate
into water. A selid precipitates which s A colution of 167 mg. 168 - methylpreg-

60 filtered and crystatiized fram acctone-hexane  nane - 170,21 - diol - 3,11,20 - trione 21 - 12

to give 168 - n - Lutylpregnane - 3« - ol -
11,20 - dione.

acetate, the compound of Example 1F, in 3
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and 4 by the rapid addition of 130 mg. of
bromine in 1 ml of dioxan at room tempera-
ture. The solution is poured into water and
the precipitated solid is filtered, yiclding 180
mg. of 2,4 - dibromo - 168 - methylpregnane ~
174,21 - diol - 3,11,20 - trione 21 - acetate
of sufficient purity o be used dn the conver-
sion described in the following procedure
B. 1632-Methylprednisone 21-acctate

The 2,4-dibromide (180 mg.) as prepared
in above 1'\'am}51c 14A is dchydr oorornizmt.d
by rcfluxing for 2 hours with 4 ml. of di-
methy ormamide centaining 30 mg. of cal-
cium carbonate. The mixture is poured inio
dilute hydrech 10~1L acid and extracted with
methvlene chioride. The organic extract is
yorated 10 a residuc (150 mg., which is
..‘aphcd on “Florisil” ThL fractions
v clution with ?O/ ethcr-hexane
are L._}St'&”iZLd from acetonc-hexans to give
40 mg. of 168-maihylprednisone 21-ac

etasce,

m.p. 210—216°. Onc {urther crysiallization
ten  MeOH

ave ] 2180 " 5

gave m.p. 2152187, m“ 237 mx (e

13,5003

Exanrry 15
160-Mecthylprednisone

16/ -meathyvlnrednisone 21-acetete {05 g.),
the »omoonrd of Example 14, when hydro-
lyzed by means of agucous s\.lcohoub potassiumn
bicaiborzie in the manper described in

l*mmmk 2 yields 158-methviprednisone.
An aliernaiive wethod of the plcn"u-'mn of
the compound of this example is as follows:
Bucillus  sphacricus  war.  fusiforinis
(A1.C.C 703)) is incubsted on a nutriear
fcomposed of Ducto-beef extract, 3 g;
Bacto-pepiong, 5 g sodium chioride, 8 g
gar, 5 g; tap water, 1 litre) for 24 hours at

To 100 ml of a steri'e natrient broth (com-
posed of Bacto-dicef cexwact, 3 g: Bacto-
peptorns, 5 g pes litre of rap water) in a

fiask is added once loopful of the in-
culture and the bhroth nvixture is
3 ,-.'n:uba ed for 24 hours at 28° C on a
machine, The broth culture so obtain-
mplayed as an iscculum (1%
y cach of ten flasks containing 100 ml.
rile nutrient broth is added 1 ml of the

m. The flasky ure agitated on a rotary
r 8 hours at 28° C at 240 strokes

300 mlh

o n:im:tc. After this growth period, a solu-

tion of 25 mg. of 16f-methylcortisone, the
compound of Example 2, in 0.5 ml, of meth-
anol is asepuically added to cach flask which
in wrn is reshaken and incubated for an ad-
ditional 24 hours. The final pH is 7.8.

The contents of the flasks are then combined
L\umtul thice iles with 2 lues of
chlorolorm  per cxtraciion. The  combined
chloroforin extracts arc evaporated to dry-
ness yielding 310 mg. of crude product. She

PO )
ana

crude steroid is purified by chromatography on
a chromatographic system described by (5. M.
Shull, Abstracts of Papers of the 126th Meet-
ing of the American Chemical  Society,
December 12—17, 1954, page 9a, paper No.
24. Chromatographic evaluation shows a quan-
titative conversion of the starting material 10
the dienc when an authentic samplc of the
162-methylprednisone is used as a control,

Alternatively, the crude product is recrystal-
lized from acetone affording 225 mg. of 1683-
methylprednisone.

EXAMPLY, 16
163-Methylprednisolone 21-acetate

A. 168-Methyvlpredaisolone

165 ’\Tuhvlh\ drocortisong, the compound of
I‘xamp ¢ 3, s fermented by means of Bacillus
sphaericus car. fusiformis (AT.C.C. 7055} in
the mannar described in the alternate pro-
cedure of YExample 15 tw produce 165-methyl-
prednisolone,
B. 164-Mcthylprednisolone 21-Acctate

16:3-Methylprednisolone of Example 16A
is treated with acetic acid and 2 ridine in the
manner described in Example 4 to yield 168-
methylprednisolone 21-acetate.

Esamrerr 17
9¢r-Bromo-168-methylpredaisolone 21-
Acctate
A. 168 - Methyl - 1,4,9(11) - pregnatricnc -

17«, 1 - diol - 3,20 - dione 21 - Acetaic
A soluion of 0.5 g. of 168-methylpred-
nisolone 2]-acetate, the compound of Example
16, in 2 ml. of pyridine is reacted with 0.3
ml. of methane-sulphonyl chloride in 4 ml.
of pyridine. The solution is allowed to stand
for 6 hours, then poured intw ice-hydrochloric
acid. A solid precipitate which is removed by
filtration and crysiallized from acetone-
hexane to give 163 - methyl - 1,4,9{11) -
pregnatriene - 17,21 - diol - 3,20 - dine
21 - acetate, A;’:f:i)“ 238 mu (¢ 14,750,
B. 8« - Bromo - 165 - methylprednisoione
21 - Acciate
A suspension of 0.5 g. of the 166-methyl-
plconalmm of above Ixample 17A in 50
ml. of purificd dioxan in a 5 ml. of water
containing 0.2 g of N-bromoacetamide and
2 mbl ef 1.5 N perchloric acid is gently
agitated for a peried of two hours, dLr ng
which time the mixture becemes homogencous.
A sclution of 0.5 g. of sodium sulphite in 5
ml. of water is added, and the reaction mix-
turc is extracted with methylene chloride. The
organic extracts are washed with water, dried
over magnesium sulphate, filtered and evapo-
rated. The resulting solid is crystallized from
acctone to vield 0.3 g. of 9a - bromo - 164 -

- McOH

methylprednisolone 21 - acetate, 2
-/ max

242 mpy, (¢ 14,950),
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‘ ExaMmpLE 18
9q-Fluoro-168-methylprednisolone 21-Acetate
A. 98,113 - Oxido - 168 - methyl - 1,4 -

pregnadiene - 17w,21 - diol - 3,20 - dione

21 - acetate

One gram of 9w-bromo-163-methylpred-
nisolone 21-acctate, the compound of Example
17, is added to 65 ml. of methanol and 1.0 g.
of potassium acclate and the mixture is re-
fluxed for 2 hours, then concentrated to . a
residue, Water is added to the residue and the
resuliing solid is removed by filtration and
crystallized from methanol-water to 0.6 g. of
93,113 - oxido - 168 - mcihyl - 1,4 - pregna-
diene - 17,21 - diol - 3,20 - dione 21

aceiate, A g}‘:f” 242 mu, (= 13,850) .

B. 9+ - Fluoro - 168 - mcthylprednisolone

21 - Acetate

A solution of 0.4 g. of the 92,1172 - oxido -
1,4 - pregnadienc of Example 18A in 20 il
of aleohol-free chlorolormy is saturated with
arhydrous hydrogen fueoride at 0° C. The
mixture is allowed to stand 4 hours at 0° C,
then concenirated ro 2 residue under reduced
pressure. Crystallization of the residue from
acctonc-hexane gives 0.2 g. 9:x - fluoro - 168 -
L McOH

a [ate, 2
acclate, max

methylprednisolone 21 -
238 mu (¢ 15,100).
ExanprLi 19
9a-Tluoro-165-methylprednisolone
9« - Fluoro - 163 - methylnredniselone 21 -
acctate, the compound of Iixvample 18, is con-
verted to 9a-fluore-168-meihylprednisolone by
means of hvdrochloric acid in methanol-
chloroform-water in the mamner described in
Example 6.

ExamMrLe 20
S:-Bromo-164-methylpredaisolone
9« ~ Bromo - 165 - methylpredaisolone 27 -
acetate, the compoeund of Example 19, is con-
verted to S - bromo - 1675 - methylprednoiso-
lone in the manner of Xxample & using hydro-
chloric acid in methanol-chloroform-water.

Examers 21
Su-Chlore-16-methyipredaisolone 21-
acetate

A solution of 0.3 g. of 95,118 - oxido -
168 ~ methyl - 1,4 - pregnadienc - 170,21 -
diol - 3,20 - dione 21 - acetate, the compound
of Example 1847, in 40 ml of alcohol-frec
chloroform is saturated at 0° C  with
anhydrous hydrozen chloride and the mix-
ture allowed to stand at 0°C for 6 hours.
The mixture is concentrated under reduced
pressure to & residue which is crysiallized from
acctonc-water to give 0.2 g. of 9a - chloro -

168 - methylprednisolone 21 - acetate,
MeOH 3
A max 240 mp (e 15,000).

ExampLr 22
9-Chloro-163-methylprednisolone

In the manner of Example 6, %« - chioro -
163 - methylprednisolone 21 - acetate is con-
verted to 9« - chloro - 168 - mcthylpredniso-
loue.

EXAMPLE 23

9«-Fluoro-164-methylprednisone 21-Acctate

To a solution of 0.3 g. of 9« - fluoro -
163 - methyvlprednisolone 21 - acetate, the
compound of Ixample 18, in 15 ml of acetic
acid is added dropwise a solution of 60 mg.
of chromium trioxide in 1 ml of water and
3 ml. of acetic acid. The resulting mixture is
allowed to stand 5 hours, then difuted with
water and extracted with methyiene chloride.
The organic extracts are washed with water,
dried over magnesium sulphate, filtered and
cvaporated in a residue which is crysiallized
from methanol to give 0.1 g. of 9« - fluoro -
165 - methylpradanisone 21 - acctale.

ExameLr 24
9.-Flucro-168-methylprednisone
In the manacr described in Example 6, 9 -
fluoro - 168 - methyiprednisone 21 - acerate is
hydrolyzed to 9« - fluoro - 168 - methyl-
prednisone by means of HClL in mcthanol-
chloroform-water,

EXAMPLE 25
9q-Chlure-1683-methylprednisone

A. 9¢ - Chlero - 168 - methylpredaisone -

21 - acetate

O - Chloro - 166 - methyiprednisolone 21 -
acciate, the compound of Lxample 21, is re-
acted with chromiune trioxide in aqueous
acetic acid in the maenmaer of Example 23 10
give 9a - chloro - 168 - methylprednisone
21 - acetate.
B. 9¢ - Chlore - 16£ - methyiprednisanc

In the mannee described in Example 6, the
21-accrate csier of Uxample 25A is reacted
with hydrochloric acid in methanol-chloro-
form-water to give 9a - chloro - 16f8 - methyl-
prednisone.

ExampLE 26
Ye-Bromo-168-methylprednisone

A, 9w - Bromo - 168 - methylprednisone 21 -

Acctate

9x - Bromo - 168 - mcthylprednisolone
21 - acetate, the compound of Example 17, is
reacted with chromium trioxide in aqueous
acetic acid in the manner of Exampie 23 o
give 9u - bromeo - 168 - methylprednisone
21 - acetate.
B. 9« - Bromo - 168 - methylprednisone

In the manncr of Example 6, the 21-acetate
cster of Example 39A is reacted with hydro-
chloric acid in methanol-chloroform-water to
give 9« - bromo - 168 - methylprednisone.
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21 - Accu
A suspensior

3,4,9[11} - prt
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. ExanvLi 27
9_.--]:’o;‘omo—16(r-mL:lhylprcdnisolonc
Ao “Methylprednisolone
i sphacricus  Tar. fusifornitis
7055) is incubated on a nputricnt
od of Bacto-beef extract, 3 £,
3 sodium chloride, 8 €

[
(A T.CC
agar [Compos

Bacto-pepLone, 2 188

agar, 15 g, 1p vater, 1 lire) for 24 hours
ar 287C.

Lo 100 mi of sterile nutrient broth {com-
of Bacto-beef cxtract, 3 g, Bacto-
s ¢., per litre of tap water? in a 300
added onc leopful of the incubated
cutture and the broth misture is further in-
cubated for 24 hours at 28°C on a shaking
tine The broth culiure so obtainad is cim-
an inoculum {194).

7 of 1en flasks containing 100
suiricnt broth is 2dded 1 mi. of
inoculim, The flasks are agitated on a 10

1.

pord

>
-
o

9 hours at 28°C at 240 strokes
Afier this growtn perind, a solu-
COrLISOne,
ml.

for

shaker

par minutd.
tion of 23 mg.

of 16:-methylnyd
the compound of Exu sle 10T, in 0.5
metlunal s ascprically added o cur
which, in tarm, 1s roshaken and it
an addivonal 24 howrs. The
The contents of the flasks are
extracted three times with 2 litres of chloro-
form por extraciion. “The conibined chirrotorm
extracis are evaporat2d 10 dryness Jing 310
y Hzed from

of

mg. of a rasidue which is cryst
acclonc-hexane @ give 16a-methyiprednisol-

one.
B. 16 -Nicthylpreduisolone 21-Acc
A solution of 100 g of 16
nisolone in 2 ml. of pyridine c@
mg. of acelic anhvdride is allowed
for 1 hour. The mixture is thon povred :
ice-11C1 and a precipitate restlis which s re-
moved by dilration. Crystallizaiion of the
yrecipitate from aqueous ractha 5 16a-
wednisolone 21-acoiaie,

pisolone 21 - aveiate, the ¢
ample 278, in 2 ml of pyric
with 0.1 ml. of mothane-sulphe
The solu

2 1al. of pyridine.
sand for five hoeurs, then pour nio 1ce-
hydrochloric acid. A solid procipitares whicl

is fillered and crystaliized from
give 16a - methyl - 14,9011 - preg
170,21 - diol - 3,20 - dions 23 -
MEOH 3¢ s, (: 15,200).
D. 9« - Bromo - 16« - mcilyd
21 - Acciate
A suspension of 0.3 g. of 1
14,9711} - pregnatricne of Erample 27C in
30 ml. of purificd dioxan, 3 ml. of water con-
taining 0.1 g. of N-bromoucs wmide and 1

&N 3

acelate,

srednisolonc

0014052

ml. of 1.5 N perchloric acid Is gently agitated

for a period of two hours, during which vine
the mixture becomes RoInOELRCOUS. A solution

of 0.3 g. of sedium sulphitc in 5 ml of water
is addzd, then the solution extracted with
methylene chloride. The organic exiracts arc
washed with water, dried over magnesium sul-
phate, filtesed and cvaporated. ‘The resulting
solid residue is crystallized from methanol to
vicld 0.2 g. of Sx - bromo - 16« - methyl-

predaisolone 21 - acetate, )»MCOH 243 my,

max
(e 14,800).
E. 9(;--anm--16n~—1ncl}';_\-'}prcdlﬂ.isolonc

In the manner of Example 6, 9.¢ - bromo -
6:c - methviprednisolone 21 - acctate is re-
acied with hydrochloric acid in chloroforin-
mcihancl-water 10 give 9w - DIOmO - 16a -
methyiprednisolene.

—

Exanrin 28
9 . Fluoro-16.-meihylprednisolone
A, 9,118 - Oxido - 16 - methyl - 1,4 -
ticne - 170,21 - diol - 3,20 - dione

A mixiure of 0.5 g. of 9« - bromo - 16a -
aceate, the compornd
: 7D, 20 mb of methanol and 0.5
g. of poussium acelate is refluxed for 2
hours, then concentraicd o a residue. Water
ic ndded 1n the residue and the resulting solid
is Glicred and crystallized from methanoi 1o
give 0.3 g. of 95, 18 - oxido - 16« - methyl -
1,4 - pregnadiene - 17421 - diel - 3,20 -

dione 21 - McOH 243 mu (e

max
14,053},
B. ¢ - Fluoro -

23y - Acelate

A soluzon of 0.2 g. of the 98,116 - oxido -
16 - methylpregnadiens of above Example
287 in 10 ml. of aicohal-iree chloroform is
ciiurated with anhydrous hydrogen fluoride at
¢¢ C. The mixture is allowad 10 stand 5 hours
at 07 C, then concentrated 1o a residuc under
reduced presswe. Cry waliization of the resi-
dne from acctonc-hexane gives .15 g of
9. - fluoro - 1Cx - mcthj,'lprcdnisolonc 21 -

X ¥
. McO - 15,200).

A 238 mn {
inax

Fluoro-16:-mathylprednisolone

According to the procedure of Example 6
using hvdrochloric acid in chloroform-meth-
J-water, 9¢ - fluoro - 16w - methyipred-
nisolonz 21 - aceiaie s converied 0 9« -
ficore - 16w - methylprednisolone.

acelate, A

16a - methylprediisolone

LxaMPLE 29
9.-Chloro-16a-methylpredniseione
A. @y - Chloro - 16a - methylprednisolone
21 - Acectate
A solution of 0.2 g. of the 98,115 - oxido -
pregnadiene of FExample 28A in 30 ml. of
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alcohol-free chleroform is saturated at 0° C
with anhydrous hydrogen chloride, and the
mixture allowed to siand at this temperature
for 6 hours. The mixwre is c\,numr‘..gd
under reduced pressure to a residue which is
crystallized from accione-hexane to give .15
g. of 9« - chloro - 16+ - methylpreduisolone

£
21 - acetatc, Aﬂfi’?” 241 mp, (e 15,250}

B. 9«-Chloro-16a-methylprednisolone

According 1o the procedure of ]...:unp 6
using hydrochloric acid in chloroform-meth-
anol water, the 2I-acctaie compound of Jin-
ample 29A is converted to 9w - chloro - 16 -
methyiprednisolone.

Exanere 30
Se-Fluoro-16a-1 ricthylprednisone

A, Yu - Fluero - 16¢ - methylprednisone 21 -

Acciate

To 2 solurion of 0.2 g. of 9x - Tuoro -
16+ - mcthylprednisolons 21 - acctate, the
compound of Example 281, 10 ml of acetic
acid there is adJded mup\\-\‘ a solution of
40 mz. of chramium triexide in T ml. of water
and 2 ml of aceiic acid. Jm resalting mix-
ture is allowed w0 stand 6 hours, then L.-lll.”:d

with water and  exuacied - with methylene
chloride. ‘The organic extracts are washed with
waler, drigd over mag nn sulphaie, filter-
ed and evaporated 1o a residue which s

o give 0.7 g of

9a - fluoro - 16 - metayipredaisene 21 -
MeOIL 237 iy (+ 14,0003
B. 9u-Fluoro-16cmethylpredaisone
In the of J'\'"mr"" 6, the 2}-acctate
-ester of }\ar] e 304 15 hy d.clyz,-.d. to G-
fluoro-16q-m <

Hived from met

acetate, A

o omonner

21l

Qu- (’hlnro-‘(;

In the manner
9y - LhJOZU - 16
acciate, the comp
acted with chry
chloro-1Ga-meths
In the manner &
2j-acqtate ester of the
example is reacted wi
chloreforim-metlk
16c-methylpredni:

Tvample 30,
"n.sc, one 2]

-meeiade,

od in Bxwnple 6, the
compouna  of this
Lvdrochioric acid in
ter 10 vield Ye-chlore-

Su-Bromo- 1.\. e :h" nrcd.nmm

In the manner descrived in Example 30,
9¢ - bromo - 160 - meth lprcd:m')lonc 21
acetate, the compovnl of Exampic 27D, is
reacted with chfo.n: 1 trioxide to yield 9« -
bromo - 16a - methytyrednisone 21 - acetate.

In i, the 21-acstaic of the compound of
this example is converied o the {ree alcohol,
9« - bromo - 16. . methylpredanisone, by
means of hydrochloric acid in chloroform-

methanol-wat

'r according to the procedure of
Example 6.
EXAMPLE 33
9--Chloro-16:-methyibydrocortiscae

In the manner deseribed in Example 29,
13,1173 - oxido - 16 - methyl - 4 - pregnenc -
17421 - diel 21 - acetate, the compound of
Example 11A is reacted with hydrogen
chloride in chloroform to give 9« - chloro -
16 - methylhydrocortisone 21 - acctate,

McOH 542 mu, (- 16,400}

The 21-acetate of the compound of this
example is hydrolyzed by means of hydro-
chloric acid in chloroforin-methanol-water ac-
cording to the procedure of DExample 6, 10
obtain Ye-chloro-16x-methylhydrocortisene.

[}

Examrin 34
9«-Chloro- V"-IT!Cl]W]"OL‘IiSO
In the manner described in Example 25,
9:: - chioro - 16¢ - mc{h'\]r‘._\-mmomsom I-
acciaie is reacted with chro nim trioxide in

vater and acetic acid to yield 9« - chloro -
o D
16 - methylcortisone 21 - acetate, 7 I}LO H

239 e {e 15,100).
The 21-acciate of the compound of this
example s hydrelyzed by means of hydio-
chloric acid in chloreform-methanocl-water ac-
cording 1o the pm::d.r of Example 6 1o give
Qi-clilore-16a-met :1) lcortisune.
Lxavwie 35
G- Bromo-16«-methylcortisone
In the mamer described in Buampie
9 - bromo - 160 - meihylhvdrocortisene 2
compound of Example 10L, is
chromium triovide in agueous
9 - bromo - 16¢ - micthyl-
MO 541 ran (o
1Max

5
]
i

aceiate, the
r;acmd with
etic acid to give

b:

cortisone 21 - acetaie, A

14,7000

The 21-acctzie of the compound of this
example is hvdrolyzed by meang bydre-
chleric acid in muthanol-water-chloroforin in
the raanner deseribed in Example 6 10 give
9:.-bromio-16a-methylcortisone.

ExamprLe 36
16a-Methylallopregnane-38-0l-20-one

A solution of 0.5 g 1Cu-mc'lwlprc"mnrllom;
[Marker & Crookes ] A.C.S. 64, 1280 (1942]
in 15 ml
pheric pressure with hydrogen and 0.3 g. of
5%, palladium of charcoal catalyst. The reac-
tion 1s ccased after one mole of hydrogen is
consumed, the catalyst is removed by filtration,
and the filtrate poured into water. The pre-
cipitated solid is rcmoved by filtration and
crystallized from acetone-hexane to vield 0.3

of 160 - mcthylallopreguane - 38 - of - 20 -
one,

In a similar manner, 163-methylpregnenol-
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ong 1' reduced to 165 - lmmyla lopregnanc -
- 20 - one by means of hydrogen and
um catalyst.

Examrrr 37
ic :u,opu"nauc- 3£,17¢-diol-20-one
‘mm of 3.5 g. of 164 - methylallo-
- ol =20 - one in 100 mlL of
acciic anhvdride containing 0.7 g. of p-
wluenesuifonic acid s kepr at 100°C. for 6
urs: ¢ i 8 of dis-

16:.-N

A &0l

pregning - 34

' : ing this timic about 8§ m}.
tillate is removed cach hali hour by the appli-

atien of vacuum, The resuliing oily residuc is
dissolved in 50 ml. of bL')/\’l" and washed
three tmes with water; then with a solution
of 1.0 g. of sodi in 15 ml of water.
The benvens Jayer is dried with anhydrous
MAENSsY m s -10,1'?“ filterad, then evapniated
W oa snall fallowr:d by chromato-
payoen 70 g of hevane washed nng-
aesium silicate (“Florisil”), Fhuien with 507

- : n-E'm" aﬂvn}' after cvapora-
: acetoxy - 160 -
2. The cnol
m 50 ml of

17,20 -
e 50 ohialned is (*M .
{vi prior 1o Iso ion cf tie enol
Yothe benzene ion i3 then stirred
18 honrs ar room temipcrature with a
mi.\'wn. of Q. noacemRle in 6
mi. of comm ceile acid, The
excess pericetic s destioved by the drop-
wise ad: h‘.xn.’ of & sonn'un of & 5. of sodium
sulphite in 23 ml of waier, ot a tcmp:-rz'.!'ur;:
of ca. 10207 i of
soditm sulbhis
stirred overnigh: nmiil
s negative. 'l l 2 cuzeu"-
washed thy

cd.

;_

Fufl evahor-
with ether-
TEIC rosulrine

- 17,20
l:\ ﬁ]n,'mn
su ob-

: W lor
e 1 ¢ s tarated

’ LU.U,JOI ind

and the
Afier neun
the soluiio

b

g : erom 'I"iw
;t-rumncmn st is L;..L"cci Ly filtration and
crvatallizeg m"" o give 2.5
g of 16a - methylal; - 38,17 -
diol - 20 - one.

In a <m har f<.<1-m* by subjecting 1682 -
methylallopregning - 32 270! - 20 - one 1o the
reaction procudure hm:. r.hcd, Ul\.ll‘ is
preparsd i !
diol - 20 -

ExaMrLE 38
162-Mcthylpregnane-3em,17-diol-20-one
A. 16 - Methyl - 16 - pregnenc - 34 - ol -
20 - one 3 - acetate
A solution of 3.71 grams of 16 - pregnenc -
3v -0l - 20 - onc 3 - acetate in § ml of
methylene chloride is added to a solution of
about 1 gram of diazomethanc in 70 ml. of
cther which kas been cooled 10 — 10°C. The
mixture is kept at 0°C. for four hours, then
11]0\\ ¢d to warm up to room ten pc'latu"ﬂ. The
resuiting pyrazoline crystallizes directly from
the reaction mixwre and is hcatcd unde
reduced pressure 0 about 210°C. wmul the
cvolution of nitrogen ceases. The resulting
oil Js cooled to oom temperature, then crystal-
lized by the addition of cther, The precipi-
tate is filicred and dried, yiclding 2,12 ¢. of
16 - methyl - 16 - pregrene - 3¢ - ol - 20 -
one 3 - aceiate,
B. 168 - Moty
3 - aceiare
A solution of 12.0 g. of the 16-pregnenc
"7pf)u‘1 of 1\"..1|p1c 38A i 250 ml of
acctic acid s hydmg.uu. 1 at room
um_“.mdvr‘-'- ard at aumospheric prcssure in the
presence of 3.0 g, of 109 paliadium on char-
coal catalyst, Afier the 1edu‘.t10u 1s completed
(abour 1.5 nours', the catalyst is removed "x)
1111r dion, and the filirate concen: ..m‘d under
reduced prossize ro about 100 ml, Ihe rosi-
du is poured into water, and the pre cipitated
did filtered; washed and dried, yirlding 1714
g. of impuie 163 - methylpregnase - 3« - ol -
20 - erie 3 - acerate. Afier recrysiallization
frem acctone-hexane there is obtained 8. 40 g
of the product of this example.
Co 188 - Methvipregnane - 34,170 - diol -
0 - oneg
'.)1 o of 3.5 g of 164 - methyvlpreg-
3a - ol - 20 - one 3 - acetate, in 100
aceric anhydride centaining 2.0 g. of

- 20 - one

Ipregnane - 3a - of

L’lr \.1211

> N
m

o Lolu‘m\ ifonic acid is lm'md ac

wording to
the procedure of Example 37. There is thus
prepared i compound of this \amﬂlg, 164-
methylpregnane-34,17¢-diol-20-one

Examrrr 39
16a-Methylpregnane-3q-0l-20-one

A mixwre of 372 g. of 16 - pregnen -
3 - ol - 20 - cne in 20 ml. of dry 101 ene s
added 10 a Grignard reagemt prepared from
g. of methyl iedide and 1.2 g. of magnesium
in 40 ml of cthber, and conl*l".mg 200 mg.
of cupric chloride. The reaction mixture js
distilled u hul a vapour teinperaiere of 100°C,
is reached. The Jr‘ullauo“ is then stopped,
and the reaction temperature maintained at
100°C for five hours. The miviure is then
cooled, poured onto ice and an agucous solu-
tion of ammonium chloride, and the solvent
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]aycrs scpamxcd. llm organic laver is dis-
stilled 7n zacwo 1o an oily residuc which is
chromatographed on “Florisil”, 'The 207,
cther-hexane cluates are combined and cvapor-
ated 1o give a residue which is crystallized
from acctone-hexane to vield 16a - methyl -
pregnane - 3¢ - o} - 20 - one.

Lxanrrr 40
16:x-Mceihylpregnane-3e,17a,21-triol-20-one
21-acciate

A solution of 300 mg. of 16a - methyl-
pregnane - 30,17« - dial - 20 - onc in 15 ml.
of chloroform is brominated at --20 1o
- 30°C. by the dropwisc addition of 165 mg.
of bromine in 10 mi. of chloroform over a
45 minute mriod. Stirring is continued an ad-
ditional 20 minutes, then rhe solvent removed
under rediiced pressure at 10°C, The residue
is dissolved in 10 ml of dimethyl{onnamide,
one gram of sodium acctate added, and the
reacvion wixture stirred at 60°C. for 12 hours.
The reaction mixture s then poured into 10
ml. of concentrated hydrochloric acid and ice,
and the pi nmpnarcd § filtered, washed with
water and dried. The fijtrate is extracted with
methylene chloride end the extracts evaporated
o give an oily residue. The solid and the oil
arc  combined and  chromavographed  on
“Florisil”®. Yluates of 4974 ether-hexanc are
combined and distilled to a residuc subian-
ually of 16~ - methylpregnane - 3,17:521 -
wriol - 20 - one 21 - acetare. This pzcduu
is used without fucther puuhraum as the
starting compound in e procedure of Lix-
ample 41,

In a shimilar fashion, 16 - methyla llopLur-
nant - 3,17 - diol - 20 - orze; 164 - meihyl-
pregriane - 3,17« - diol - 20 - ong; zmd 163 -
methyizllopregnane - 36,174 ~ diol - 20 - one
are subjecied to the proce edure deseribed ini-

mediately above and there are formed respee-
tively tiie following compaunds: 16« ~ methyl-
allopregnane - 3a,17:,21 - trio! - 20 - one

21 - acetnte; 165 - methyvlpregnane - 3,17+,
21 . wiol - 20 - onc 21 - acerate; and 163 -
methylallopregnane - 34,17+,21 - wiel - 20 -
onc 21 - acelate,

ExamrLe 41
16a-Methylpregnane-17.,21-diol-3,20-dione
21-acciate

To 2 solution of 109 mg. of 16« - methyl-
pregnana - 30,17w21 - triol - 20 - one 21 -
acctate inn 2.5 ml of 8074 wcrt. ~ buty! alcohol,
1.0 ml of glacial aceric acid and one drop of
concenirated hydrochloric acid is added 100
mg. of N-bromoaceiamide at 5°C., and the
reaction mixture kept at —-5°C. for 20 hours.
Aqueous sodium bisulphite solution i1s added,
and the mixture cxtracied with methylene
chloride. The organic solvent extracts arc
evaporated to give a residue which is de-
brominated by treatment with zine dust in

acetone-acetic aud M‘er fmc iing the zinc
fwm the reaction nmtm.., waier is added to

he filtrate, The resaliant precipitate is filter-
cd and dried to vicld 40 mg. of 16« - methyl-
pregnane - 174,21 < diol - 3,20 - dione 21 -
acetate,

Similarly the corresponding 162 - methyl-
pregnane, 1€ - methvlallopregnane, and 16‘, -
maethylpregnane analegs upon sub)uuon to
this procedure are converted to respectively,
168 - methyl - pregnane - 17,21 - diol
3,20 - dione 21 - accrate, 164 - metiylallo-
pregnane - 17:,21 - diol - 3,20 - dione 21 -
aceiate, and 168 . methylaliopregnane -
170,21 - diol - 3,20 - dione 21 - acetate.

ExaarLe 42
16c-Methyl-4-pregnene-17q,21-dial-3,20-
dione 2J-acetate

4-,8 - Bromo - 16+ - methylpregnane -
dio] - 3,20 - dione 21 - accrate

A solution of 84 mg. of 16x - methyl-
preanane - 17621 - diol - 3,20 - dione 21 -
accwate in 3 ml of weri-buryl alcohicd and 3
ml. of methvicne chloride 15 brominzied at
30—-35°C. by the rapid edditien of a sclution
of 32 mz. of bromine in 3 ml of terr-dbutyl
alcohol, Afier bromination is complete (1 3/4
houys), the seludden is evaporaied to dryness
wnder reduced pressure. The residuc is slurricd
with water, filbered and dried to vield 45 -
broio -~ 160 - methylpregnane - 171,21 -

ciol - 3,20 - dionc 21 - acetate which is of
suticient purity for the conversion described

in the follewing procedure.
B. 16 - ’\Lm‘\l - 4 - pregnene - 174,21

diol - 3,20 - dione 21 - aceiatre

‘The 48 - bromo - 1673 - methylpregnane -
17¢,21 - diol - 3,11.20 - trione 21 - acctaie
of above Example 42 is dissolved in a mixtwre
of 3G mg. of scrmicarbazide, 4 mi of 1ere-
buiyl alcohol and 2 ml. of methylene chloride,
and strred in a nitrogen atmosphere for two
hours at 25—-30°C. Afwer removing the sol-
vent under reduced pressure, the residue s
dissolved in 5 ml of 6§09 acetic acid-water
along with excess 70%, pyruvic acid, and the
reaction mixture allowed to stand at room
temperature for 20 hours. The solution is
brought 10 about pi 7 with dilwie {5%)
sodium hydroxide, and then is extracied with
methyleue chloride, The organic exiracts are

evaporated 10 a residue, and the residuc
chromatographed on “l'losisil” Crystalline

material (25 mg. obtaimed from the 50%

cther-hexane and 1097 cther cluawes, on
crysiallization  from  acctone-hexane  yiclds

16a - -+ - methyl - 4 - pregnene - 17,21 -
diol - 3,20 - dione 21 . acctate.
The identical compound is obtained by

subjecting 16¢ - allopregnane - 174,21 - diol -
3.20 - dione 21 .« acetate to this prO"Cdu.l
Similarly, b}- employing  cither 168 -

methylpregnane - 174,21 - diol - 3,20 - dione
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21 - acetate or 168 - mcthylallopregnane - agar, 15 g.; tap water, 1 litre) for 24 hours 65
17,21 = dio! - 3,20 - dione 21 - aceiate there  at 28°C. :
is prepared in both instances, 163 - methyl - To 10C ml. ¢f a sterile nutrient broth {com-

4 - pregnene - 174,21 - diol - 3, ;20 - dione  posed of Bacto-beel extract, 3 g.; Bacio-pep-

21 - acetate. tone, 5 g.; per litre of tap wawer) in a 300

16:+-Methyl-1,4-pregnadienc-174,21-diol- ml. flask is added one loopful of the incubated 70
3,20-dione 21-acetate culture and the broth mixwwre is further in-
C. 2,4 - Dibromo - 16« - methylpregnane - cubated for 24 hours at 28°C on a shaking
17:521 - diol - 3,20 - dione 21 - acetate  machine. The broth culture so obtained is em-
A solution of 167 mg. 16: - methylpreg-  ployed as an inocolum (1%
nane - 17,21 - diol - 3,20 - dione 27 - acetate, Into cach of ten ﬂdms ccmdnm" 100 ml. 75
the compound of Example 41, in 3 ml of of sterile nutrient broth is added 1 ml. of
dioxan is dibrominated in positions 2 and 4  the inoculum. The fasks arc agitated on a
by the rapid addition of 130 mg. of bromine rotary shaker for 8 hours at 28°C at 240
in  ml. of dioxan at room temperature. The  sirokes per minute. Afler this growth period,
soiution 18 l:Oul\,d into water and the pre- a solution of 25 mg. of 160 - methyl - 4 - 80
cipitated solid is filtered, vielding 2,4 - di- pregnene - 174,21 - diol - 3,20 - dione, in
hromo - 16« - methyl - pregnane - 170,21 0.5 ml. of mecthanol is ascptically added to
dioi - 3,20 - dienc 21 - acctate of sullicient  cach flask which in turn is reshaken and in-
purity 10 he used in the conversion described  cubated for an additional 24 hours. The final
in ihe following procedure, pH is 7.8. &5
D. 16« - Methyl - 1,4 - pregnadiene - 176,21 - The contents of the flasks are then com-
dig} - 3,20 - dione 21 - acerate bined and extracted three times with 2 litres
The 244-dibremide (180 mg.) as pup«ud of chioroform per extraction. The combined
in above Example 41 is du iolno:m.mt chloreform extracts arc evaporated o dry-
by refluxing for 2 hours with 4 ml. of di- ness vielding 310 mg. of crude product. The 96
meihyvlfarmamide containing 30 mg. of cal-  crude stereid is purificd by chromatography
cham carbonate, The mixture is poured into  on a (Hlmmlf\"rdp system described by
dilute hydrochleric acid and exwracted with G, M. Shull, ‘«.b\uacts of Papers of the 126th
methylene chl(ﬁx‘im The organic extract is  Meeting of the America Chemical Socicty,
evaporated to a residue, which is chromato-  December 12—17, 1954, page 9, paper No. 95
graphed on “1%‘011&11” The fractions obrain- 24, Chrom ’mv.uph.c cml Balion siOWs 2 quan-
ed by cloton with 7()"/ ether-hexane are  titative conversion of the starting material 1o
crystallized from acetone-hexane to give 16c: -~ the dienc when an authentic sample of the
muL\] - 1.4 - picg,nad'-cm ~ 172,21 - diol - 16 - methyl - 1,4 - pregnadiene - 174,21 -
3,20 - dionc 21 - acetate. The 21 - acetate is  diol - 3,20 - dioic is used as a control. 100
then hydrolysed by the process of Exampic SunJa.l; the 168-methyl analogue is sub-

2 10 vicld the 21-alcohol. jected to this proccdure 1o obtain 168 -

In a similar fashion the corresponding 162 - methyl - 1,4 - pregnadiene - 174,21 - diol -
methyl - pregnane, 164 - methyla Hopumm*“ 3,20 - dione.

and lel‘ - methylallopregnane analogs may be  E. 164 - Methyl - 14 - pregnadicne - 105
subjected o the procedures of Parts C and D 118,170,21 - wio! - 3,20 - dione
above 1o vicld the identical product as A culuwe of Cur-(u.’.,:m Iun s (NRRL—
obtained i Part D, 23805 is grown in shaker flasks for 48 hours at

Alternatively the 14-diene svstem may be  28°C on a mait extraci-sucrose-salt pedium,

introduced into 16« - mclm,‘ - 4 - pregnene - An inoculum 100 il of this prepavation 110
17021 - diol - 3,20 - dione or the 163 - s introduced into 2000 m). of a nuirient agar
methyt analog as follows: (composed of 6 g. of Bacto-beef extract; 10

160 - Methyl - 4 - preguene - 17621 - g of Bacto-ps pt(w' 16 g. of sodinm chlorids;

diol - 3,20 - dione 21 - acetate (0.5 g.) is 30 g g. of agar; 200 ml of 1ap waterj. The
dissolved in 20 ml, of mcthanol and 2 ml. me dmm is agh ated rap: idly with acration for 115
of water containing 0.1 g. of potassium bi- 22 hours at 28°C. The resulant broth is filier-
carbonate. The ﬁoludon is refluxed for 1/2  ed and 50O g. of the wet mycelium thus obtain-
hour, then concentrated in vacuo to 1/2 the ed is added 10 200 ml. of water and 0.5 g.
volume and water added. The precipiizied  of 164 - methyl - 1,4 - pregnadiene - 174,21 -
solid is dried and recrysiallized from jnethanol  diol - 3,20 - dione. The suspension is agitated 120
1o yield 16« - methyl - 4 - pregnene - 17¢,21 - as described above for 22 hours at 289C. At
diol - 3,20 - dionec. This compound is then  the end of this tinie the mixture is cxtracied
‘le]CL.lLd 10 microbiological dm\ drogenztion  with chloroform, The chloroform extracts are
as follows: ] then concentrated and the residue chromato-

. Bacillys sphaericus  var.  fusiformis  graphed according to the alternative pro- 125
(AT.C.C. 7055) is incubated on a nutrient cedurcs referred to in stage D of this Example.

agar (composcd of Bacto-beef extract, 3 g.;

B: P
acto-peptone, 5 g.; sodium Ch]()l‘ldL, 8 g

There is thus prepared 16« - methyl - 14 -

32
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pregradiene - 118,17a,21 - triol - 3,20 - in a residue which is crystallized from meth-
dione. anol to give 0.1 g. of 16« - methyl - 1,4 - 65

In a similar fashion . the 168-methyl pregnadicae - 17,21 - diol - 3,11,20 - tricne
analog may be subjected to the above pro- 21 - acetate.

5 cedure to yicld 168 - meihvl - 1,4 - preg- This compound is then dissolved in 20 ml.
nadiene - 11/,17x,21 - tno! - 3,20 - dione. of methanoi and 2 ml. of water containing

Alternatively 16 (« or ;37 - methyl - 4 0.1 g. of poiassium bicarbonate. The solution 70
pregnene - 174,21 - dioi - 3,20 - dione is  is refluxed for 1/2 hour, then concentrated in
treated according to the above-procedure and  wacuo to 1/2 the volume and water added.

10 there is obtained 16 (« or 2 - methyl - 4 - The precipitated solid is dried and recrystal-
pregnene - 118,174,21 - wwiol - 3,20 - diom lized from methanol to yield 16« - methyl -
These compounds may then be subjecied 1 1,4 - pregaadiene - 174,21 - diol - 3,11,20 - 75
the microbiological procc:arc described in trione.
the alternative process cf stage D of this Alternatively 16~ - methy] - 1,4 - pregna-

15 Example to vield 16 {w or 2% - methyl - 1,4 - diene - 11a,176,21 - triol - 3,20 - dione 21 -
pregnadiens - 11.3,17¢,21 wiol - 3,20 - acetate may be oxidized and hydrolyzed to
dione yield the same product. 80

Again aliernatively 16« or ) - methyl- In a similar manner, the 163-meun:! analog
pregnanc - 17,21 - diol - 3,20 - dione or may be treated according to these prouedures

20 16{« or B) - methylallopregnane - 174,21 - 1o yield 163 - methyl - 1,4 - preew. Hene -
diol - 3,20 - dionc may be subjected to the 174,21 - diol - 3,11,20 - rrione.
action of the fungus Cwrenlaria lunaia and the WHAT WE CLAIM IS:— 85
118-hydroxylated products obtained then 1. Compounds of the pregnane s....: hav-
treated according to procedures in stages A ing anti-inlammatory activity and ¢fracter-

25 and B and/or C and D of this }\amp_g for ised by possessing a double bond it the 4-
the introduction of the A'-moncene- or A**-  position or uOUblL bonds in the 1- and 4-
diene systems. There can tius be prepared by positions, ketonic oxygen atoms in the 3- and 90
this alternative method the co.npounds reciicd  20-positions, a  17e«-hydroxyl group, a f-
above, 16{c or B - methyl - 4 - pregnens - hydroxyl group or a ketonic oxygen atom in

30 115,17e,21 - rtriol - 3,20 - "”-:‘nc and 165 or the 1l-position, a hydroxyl eor an est erified
£) - methyl - 1,4 - prcg:‘.:’,:"nc - 113 1/:, hy uro.\}l group in the 2i- -position, which
21 - triol - 3,20 - dione. compounds arc also characterised by a f3- 95

methyl group in the 16- pc=:‘:10n.
ExavrLe 43 2. Coapounds as claimed in claim 1 sub-
In a completely stituted by halogen at the Sa-position.

35 scribed in stage E of I- le 42 but em- 3. Compoun Lis as claimed in claim 2 where-
ploving the fungus Riizop:s vigricans (ATCC  in mc haloa-m at the 9e-positicn is fluorine, 100
6227b) and the appropriaze conditions an- 4,163 - Al Lth\l -4 - pregnene - 170,21 -
alogous to those of Petersen et al. as de- diol - 21 - triol - 3,20 - dicne.
scribed in the J.A.C.S., 75. ~112(1953), the 5.163 - Mer; yl - 4 - pregnene - 113,17 ,-

40  corresponding 1la-hvdroxy 21 - wio! - 3,20 - dione.
be prepared. Thus there is oo umd 16 o 6. 164 - Meihyl - 1,4 . pregnadiens - 105
£) - methyl - 1.4 - pregnad: !_1/(1, 1721 - dio} - 3,11,20 - trione.
triel - 3,20 - dione; 160« ¢z .u, - m!:t‘l‘.yl - 168 - I‘»-icihvl - 1,4 - pregnadicne -

4 - pregrene - 1141721 - riol - 3,20 - 15,17,21 - trial - 3,20 - dione.

45 dione; 16{w or £) - methylprzagnane - 1la,- 8. % - Flucro - 168 - methyl - 4 - preg-
174,21 - wiol - 3,20 ~ diona; and 16(-.'(- or nene - 17,21 - diol - 3,1] 20 - trione. 110
Ay - methy allopregnane - 11 170,21 - 9. 9« - Fluoro - 165 - methyl - 4 - preg-
triol - 3,20 - dleue INCreonversions as p:c- nene - 114,174,21 - triol - 3,20 - dione.
viously indicated. 10. 9:¢ - Fluoro - 164 - methyl - 1,4 - preg-

nadiene - 174,21 - diol - 3,11, 20 - trione.

50 ExAMPLE -!4 11. 92 - Fluoro - ]6.’} - methyl - 14 - 115

16a-Methyl-1,4-pregnadizne-17:,21-diol- pregnadiene - 118,174,221 - triol - 3,20 -
% 11 20 ["'l\.r dione,
To a solution of 03 g of 16w - methyl - 12, A 21-cster of a compound as claimed in
1,4 - pregnadicne - 118,17¢,21 - triol - 3,20 - any of claims 4—11.

55 dione 21 - acciate, the compeund of Example 13. A 21-ester as claimed in claim 1 or 120
27B in 15 ml of acetic acid is added drop- c¢laim 12 wherein the ester radical is derived
wise a solution of 60 mg. of chromium wi- from an organic carboxylic acid.
oxide in 1 ml of water and 3 ml of acetic 14, A 2l-cster as claimed in claim 13 in
acid. The resulting mixwure is allowed te  which the ester radical is derived from an

60 stand 5 hours, thcn diluted with water and unsubstituted or  cycloalkyl  substituted 125

extracted with methylene chloride. The organic
extracts are washed with water, dricd over
magnesium sulphate, filiered and evaporated

alkanoic
atoms.
15. A 2I-ester as claimed in claim 13 in

acid having not more than 8 carbon
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pregeadiene -
dione.

In a similar fashion the 168-methyl
analog may be subjecied to the above pro-
cedure 10 yield 168 - methyl - 14 - preg-
nadiene - 114,17m21 - triol - 3,20 - dione.

Alteroatively 16 (o or B) - methyl - 4 -
pregncne - 17,21 - diol - 3,20 - dione is
treated according to the above-procedure and
there is obtained 16 (« or 8) - methyl - 4 -
pregnene - 115,17¢4,21 - wiol - 3,20 - dione.
‘These compounds may then be sthjected 10
the microbiological procedure described in
the alternative process of stage D of rthis
Example to vield 16 (« or 3 - methyl - 1,4 -
pregnadiene - 1131721 - triol - 3,20 -
dione.

Again alicrnatively 16/« or #) - meihyl-
pregnane - 170,21 - diol - 3,20 - dionc or
16« or ) - methylallopregnane - 17,21 -
diol - 3,20 - dione may be subjected to the
action of the fungus Curvidaria linaia and the
118-hydroxylated products obtained  then
treated according 1o procedures in stages A
and B and/or C and D of this Example for
the introduciion of the A'-monoenc- or A*-
dicne systews, There can thus be preparcd by
this alternative method the compeunds reciied
above, 160w or 8) - methyl - 4 - pregnene -
115,17¢,21 - wriol - 3,20 - dienc and 16{e: or
B) - methyl - 1.4 - pregnadiene - 118,170,
21 - triol - 3,20 - dione.

Examrrr 43

In a completely analogous manner as de-
scribed in stege B of Exzmple 42 but em-
ploying the fungus Rhiizopus nigricans {ATCC
6227b) and the appropriare conditions an-
alogous to those of JPeterson et al. as de-
scribed in the JLALCS., 75, 412(1953), the
corresponding  1la-hydrovy compounds may
be prepared. Thus there s obiained 160e or
#3) - methyl - 1.4 - pregnadione - 11 w17e,21 -
tricl - 3,20 - dione: 16{a or B) - methyl -
4 - pregrene - 114,17¢,21 - wiol - 3,20 -
dione; 16w or 2 - methylpregnane - 11a,-
176,21 - wiol - 3,20 - dionc; and 16« or
£) - methyl - allopregnane - 11:,176,21 -
triol - 3,20 - diene, interconversions as pre-
viously indicated.

ExanmrLe 44
16a-Methyl-1,4-pregnadienc-17:.,21-diol-
3,11,20-triore

To 2 solutien of 0.3 g of 16« - methyl -
1,4 - pregnadicne - 118,17,21 - triol - 3,20 -
dione 21 - acetate, the compound of Example
278 in 15 ml. of acetic acid is added drop-
wise a solution of 60 mg. of chromium tri-
oxide in 1 ml. of water and 3 ml. of acetic
acid. The resulting mixwre is allowed to
stand 5 hours, then diluted with water and
extracted with methylene chloride. The organic
exiracts are washed with water, dried over
magnesium sulphate, filtered and evaporated

23

24

116,176,21 - triol - 3,26 - in a residue which is crystallized from meth-

anol 10 give 0.1 g. of 16« - methyl - 1,4 -
pregnadiene - 174,21 - diol - 3,11,20 - tricne
21 - acelaie,

This compound is then dissolved in 20 ml.
of methanol and 2 ml. of water containing
0.1 g. of potassium bicarbonate. The solution
is refluxed for 1/2 hour, then concentraied in
vacio 10 1/2 the volume and water added.
The precipitated solid is dricd and recrystal-
lized from methanol to yield 16« - methy! -
L4 - pregnadienc - 174,21 - diol - 3,11,20 -
trione.

Alternatively 16q - metiv] - 1,4 - pregna-
diene - 13¢4176,21 - 1rio} - 3,20 - dione 21 -
acctate may be oxidized and hydrolyzed to
vield the same product.

In a similar manner, the 163-meit .t analog
may be treated according 1o these rooed

CAures

to yield 1658 - methyl - 1,4 - prec Cicne -
174,21 - diel - 3,11,20 - trione.

WIHAT WE CLAIAM IS:—

1. Compounds of the pregnane + - hav-

ing ant-inflammatory activity and . - racier-
ised by posscssing a double bond 1 the A-
position or double bonds in the J- and 4-
positions, ketonic oxygen atoms in the 3- and
20-positions, a  17e-hydroxyl group, a f-
hydroxyl group or a ketonic oxygen atem in
the 1I-position, a hydroxyl or an esterified
hydroxvl greun in the 21-position, which
compounds arc also characterised by a -
methyl group in the 16-pesition.

2. Copounds as claimed in claim 1 sub-
stitwied by helogen at the Sw-position.

3. Compounds as claimed in claim 2 where-
in the halogen at the 9a-position is fluorine.

4367 - Mcthyl - 4 - pregnene - 174,21 -
diol - 21 - tria! - 3,20 - Gione.

5. 1653 - Methyl - 4 - pregnenc - 112,170~
21 - wie! - 3,20 - dione.

6. 163 - Meihyl . 14 pregnadiene -
17,21 - diol - 3,11,20 - trione.

70168 - Methy! - 1,4 - pregnadiche
115,170,21 - triol - 3,20 - dione,

8. 9w - Fluero - 165 - methyl - 4 - preg-
nene - 17,23 - diol - 3,11 20 _ 1rione.

9. 9« - Fluoro - 163 - methyl - 4 - prog-
nene - 1172,170,21 - trio] - 3,20 - dione.

10. 9: - Fluoro - 164 - methyl - 1,4 - preg-
nadienc - 17,21 - diol - 3,11,20 - trionc.

11. 9« - Fluore - 164 - methyl - 1,4 -
pregnadiene - 11£,174,21 - triol - 3,20 -
dionc.

12, A 21-ecster of a compound as claimed in
any of claims 4~~11.

13. A 2l-cster as claimed in claim 1 or
claim 12 wherein the ester radical is derived
from an organic carboxylic acid.

14. A 21-cster as claimed in claim 13 in
which the ecsier radical is derived from an
unsubstituted  or  cycloalkyl  substituted
alkanvic acid having not more than § carbon
atoms, :

15. A 21-cster as claimed in claim 13 in
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which the ester radical is derived from acelic;
propion’ic: or irimethyl-acetic acid.

16. A 2l-cster as claimed in claim 11 in
which the ester radical is derivec from a poly-
carboxvlic acid.

17. A 2l-ester as claimed in claim 16 in
which said polycarboxylic acid is phthalic,
succinic, tarmaric or citric acid.

18, An alkali metal salt of a pariial 21-
ester of a polycarboxylic acid as claimed in
daim 16 or claim 17.

19. A 2l-ester as claimed in claim 12 in
which the ester radical is derived from furoic
acid.

20. A 2l-ester as claimed in claim 12 in
which the cster radical is derived from a poly-
basic inorganic acid.

21. A 21-ester as claimed in claim 20 in
which said polybasic inorganic acid is phos-
phoric acid.

22 A salt of a partial 21-ester of a poly-
basic inorganic acid as claimed in claim 20
or 21.

23. A therapeutic composition comprising a
non-toxic carrice and a compound as claimed
in any of the preceding, claims.

24. A process for the produciion of a 168 -
alkvl - 17«-hydroxy steroid which comprises
reacting a starting material hi the preg-
nanc carbon skeleton and conizining a 16,17~
double bond in conjugated rek ionship wiih
a 20-keto group with a diazoalianc, pyrolys-

ing  the resuitant 16,17-alkylidene  diazo
sterojd 1o formy 4 16-alkyl-16-dehydro-
steroid and introducing a 17«-hydroxy group

by epoxidizing the 16,17-double bond, react-
ing the 16w,17«-cpoxide with a hydrogen
halide followed by catalytic hydrogenation
whareby there is obtained the desired 1653~
alky! compounds, the 16- aliyl group of which
contains up to H-carbon atems.

25. A process for the production of a 168-
alkyl-17c-hydroxy steroid  which compriscs
read ine material having the preg-
a 16,17-

vroastarts

- i o~

rana carbon 5‘9-:"61\"_?011 and contairi
double bond in comjugaled relationship with
a 20-keto group with a diazoalkany, pyrolys-
ing the resuliant 16,17-atkylidenc diazo steroid
w form a 16-alkyl-16-dehydro steroid and in-
ircducing a 17«-hydroxy group by hydrogenai-
ing the 16,17-dchydro compound &t the 16,17~
positions by catalytic hydrogenation, enol-
acylating the resultant compound, epoxidis-
ing the crolacylale ar the 17,20 positions and
hydrolysing the 17,20 cpoxide 10 form the
desired 162-alkyl-17a-hydroxy steroid.

26. A process as claimed in claim 24 or
claim 25 in which the starting material is 2
3,11-diketo steroid.

27. A process as claimed in any £ clahins
24—26 in which the 16B-alky! group is 8 163-
methy} group and the diazoalkanc is diazo-
methane,

28, .-\.proccss as claimed in zny of claims
24-=27 in which the pyrolysis is eficcied by

901,092

25

heating the 16,17-alkylidenc-diazo compound
above 1ts melting point.

29. A process as claimed in any of claims
24-—27 in which the pyrolysis is cffected by
heating the 16,17-atkylidenc-diazo compound
in a high boiling inert solvent.

30. A process for the preparation of a
16-alkyl steroid which compriscs reacting 2
3,11-dioxygenated- 16-dchydro-20-keto  com-
pound of the pregnanc {Sa- or 5i-) scrics
with a diazoalkane containing noi morc than
«ix carbon atoms to form a 16,17-alkylidene-
diazo pregnane and pyrolysing this to vield a
3,11 - dioxygenaicd - 16 - alkyl - 16 - de-
hydro ~ 20 - keto compound of said pregnane
scrics.

31. A process as claimed in claim 30 in
which seid diazozlkane is diazomethane.

32. 16 - Methyl - 16 - pregnene - 3a -
ol - 11,20 - dionz 3 - esters.

33, 168 - Moethylpregnane - 3a - ol -
11,20 - dione 3 - csters,

34, 168 - Methyipregnane - Je, 170
11,20 - dione 3 - csters.

35. 168 - Methylpregnane - 3. 170,21 -
triol - 13,20 - dione 21 - esters.

36, 168 - Methylpregnane - 17¢, 21
3,11,20 - wione 21 - csters.

37. 168 - Mecthylpregnane - 3a - ol -
11,20 - dione 3 - acciate.

38. 163 - Methylpregnanc - 3a,17¢ -~ diol -
11,20 - dionc.

39. 164 - Aiethylpregnane - 3:.17« - diol -
11,20 - dionc 3 - ester of an alkanoic acid con-
taining 1—38§ carbon atoms.

40, 1638 - Methylpregpane - 3,170,210 -
tric! - 11,20 - dione 21 - ester of an alkanoic
acid containing 1—-§ carbon’ atoms.

41. 168 - Methylpregnane - 17,21 - dio} -
3,11,20 - trione 21 - ester of an alkanoic acid
containing 1-—3§ carbon atoms.

42, A compound as claimed in any of
cluims 39—41 in which the 21-csier is the
21-acctate.

43. 168 - Methylcortisone - 3,20 - bis -
semicarbazons 21 - acctate.

44, 168 - Methyihydrocostisone - 3,20 -
bis - semicartazenc,

45. 168 - Methy! - 4 - preg rene - 116,170+
21 - triol - 3,20 - dione.

46. 160¢ or 3} - Methyl - 1,4 - pregna-
diene - 11a317:4,21 - trict - 3,20 - dione.

47. 168 - Methy]l - 1,4,9(11) - pregna-
triene - 3,20 - 17,21 - dio] and 21 - esters
thereof.

48. 163 - Mcthyl - 1,4,9(11) - pregna-
triene - 3,20 - diene - 174,21 - diol 21 -
icetate.

49. 94,118 - Oxido - 168 - methyl - 1,4 -
pregnadiene - 174,21 - diol - 3,20 - dione and
21 - esters thereof.

50. 98,11 - Oxido - 168 - methyl - 1.4 -
pregnadicne - 174,21 - dio} - 3,20 - dionz
21 - acetate.

51. 164 - Methyl - 1,491} - pregna-

- diol -

- diol -

0 O 0

-1
w

80

95

160

110

120



SRR

i 48 emesdame it e b

i
!
H
:
i
i

T e o am o Jetaketb i n 1 o8 et s m B St

10

o
-

[
(¥4}

(5]
&

w
[9s)

60

: 26 901,092

irienc - 3,20 - dxonc - 172,21 - diol and 21 -
CSiCIs thuuof.

52. 164 - Meibyl - 1,4,9{11} - pregna-
triene - 3,20 - dione - 174,21 - diol 21 -
acetate,

53. 95,118
pregnadiene - 17.,21 - diol
and 21 - csters thereof.

54, 93,118 - Oxido - 16 - methyl - 1,4 -
pregnadicne - 174,21 - diol - 3,20 - dione 21 -
acelate.

$5. A process for the preparation of a
16{:x or fﬂ) - methyl - 14,9011} - pregna-
triene - 3,20 - dione - 17t, 1 - diol ora 21 -
carbo.\:yh'\cs thereof which comprises dehy-
drating a2 165+ or £) - methyl - 1,4 - pregna-
diene - 11,1 .21 - trio] - %.20 - dione or
a 21 - carboxylate thercof.

56, A process for the preparavion of a 9 -
halo - 164 or ) - meathyl - 1,4 - pregna-
diene - 1!1’],]7'.,_" - qriol - 3,20 - dione or a
21-carboxylate thereof (in which the balogen
aten ot the 9-position js chlorine, bromine or
ioding) which comprises reacting a 16 {« or
/-3" - mcthy] - 14,9015 - pregnatiene - 3, 20 -
dionc - 174,21 - dio] or a 21- “m-'\‘l Le there-
of with a h_ pohalous acid co .L.spoudin_s{ w
the desired 9.-halo substituent,

57 A process for the 1--:1111*:11'5(:.) of a

2,118 - oxido ~ ]o\q or 5} - me ihyl - 1,4 -
diene - 3,20 ~ dione - 17,21 - diol

- Qxido - 16« - methyl - 14 -
3,20 - dione

a 2] -carboxylaie thereof which comprises re
acting a %« - inlo - 160w or ) - ‘meth }l
1,4 - pregnadicone - 118, 17¢‘, 1. mol - 3,20 -

dione or a 2l-carboxvlaic thercof (in which
the halogen atom aL the S-position is Lulo.m
bromine or jodine) with a basc.

58. A process "for the pr eparation of a

fluoro - 160« or B) - methyl - 14 -

sregnadione 112,176,210 - tric,! - 3,20 - dionc
or a 2l-ester thereof which compris
ing a 9p,11f-oxido - 16{s or B8} - mcthyl -
1,4 - pr"mmdlc - 170,20 - diel - 3,20
dione or 21- mm"\\]uu thercof with hydrogen
fioride.

$9. A process for the preparauon of
9 - fluoro - 165 or B - methyl - 1,4
prcg!mdl ne ]11,,17,,21 - riol - 3, 20 - dxc'.
or a 21-eswer thereof which comprises dehy-
drating a 16%: or B) - methyl - 14 - pregna-
dicne 1]/,,1,‘. 21 - wiol ~ 3,20 - dione or
a 21 - ca no\y.lc thereof to form a 16{a or
By - methyl - 1:4,9(11) - pregnairiene - 3,‘,0 -
dione - 170,21 - diol or a 21 - carboxylute
thereof, reacting a 16{w 0Y - methyl -
1,4,901) - p[cvx.“tricnc - 3,20 - dione -
17:,20 - 'diol or a 21 - carboxylate thereof
with a hypohalous acid corresponding 10 the
desired 9a-halo substituent to form a 9x-halo-
16{«w or B) - methyl - 1,4 - pregnadiene -
112,176,221 - ricl - 3,20 - dione or a 21-
carboxylate thereof {in which the halogen
atom at the 9-position is chlorine, bromine or
iodine), reacting a 9« - halo - 16(« or f3} -

s

T

methyl - ,4 prc"rl'xdlmn - 118,317,211 -
triol - 3,20 - dione or a 21 carboxylate
thereof with a base to form a 97,117 - oxido -
16{« or B) - methyl - 1,4 - pregnadienc -
3,20 - dione - 174,21 - dwl or a )1 - carb-
oxylate thereof and reacting a 92,1173 - oxido -
16{c or B8} - methyl - L4 - }nwnadlcm -
174,20 - dio! - 3,20 - diene or an cster there-
of with hydrogen fluoride to form the desired
compound.

60 A process as claimad in claim 58 or
ciaim 59 in which the resuliing compound
is oxidised to form the corresponding 11-
keione,

61. A process ag claimed in any of claims
55-—59 in which the 2l-carboxvlate is the
21-acetate.

62. 9« - Nalogeno - 163 - mul‘y] - 14 -
pregnadiens - 314,170,21 - triel - 3,20 -
dione and 2i-csters thereof, in which the 9-
halogeno atom is chlorine bromine or mum..

63. 9 - Halogene - 165 - methyl - 4 -
pregnene - 133,376,21 - trie! - 3,20 -
diore and 2l-esters thereof, in which the 9-
hal 1 35 chlorine bromine or jodine.

1210 "l.l]O aid
64. 9 - Malogeno - 16« - meihyl - 1,4 -
_'-'g,mdun* - 115,17621 - i -l - 3,20 -
dione and 21-csters thereof, in which the 9-
aloseno gtom iy chlorine bromine or fodine.

65. Yex - - Haloge 16¢: - methyl - 4 -
pregatae - 1 ]f’"i‘, !x,_-l - ricl - ?‘,20 -
dione and 2i-csters thereof, m which the.9-
1‘13105:0110 atom is chlorine brosnine or jodine.

66. A process for the preparaidon of 24 -
l /7
A - methyl - pregnane (S«

dibromo - 165 or
or 3% - 1”.,‘.. - le] - 3,11,20 - trione 21—
ester which comprises dibro ﬂm'u;ng 16« or
Ay - methyl pregrase e or 558, - 17, 21

diol - 3_,]1....- - ione 21 - ester with a
b.on inating FLCnt.
as claimed in claim 66 in
n__umx...llmg ageni is molecular

\'-]lJC}.I lﬂ‘-‘
bromine.
68. A process for the preparation of 16{« or
5 - methy]l - T - pregnadicne - 17,21 -
liol -~ ,,]1 20 - trione 21 - eser which com-
prises dehvdrobrominating 2,. - dibromo -
lalw or fi] ,nh\l - pregnane (S or 503} -
176,21 -~ d.Ov - 3,11,20 - wione 21 - ester
with a dchvdrobrominating agent.

69. A process as claimed in claim 68 in
which dimethylfermamide is employed as de-
h'\'Jro‘wrorn?'u‘*1'1'- v AgChL. .

70. A process as claimed in claim 69
which the .Lh}dm‘vromn.‘.Lion 15 effected in
the presence of calcitm carbonate.

A process as claimed in claim 68 in
which the dehydrobrominating agent is a ter-
tiary aminc

72. A process as claimed in claim 71 in
which the tertiary amine is collidine.

73. A progess for the preparation of 4 -
bromo - 165 - methylpregnane - 17,21 -
diol - 3,11,20 - trione 21 - ester which com-

.

3

I
1

26

65

80

o
2

1¢0

105

110

120

125

—
Ao

»

(%))

L
o

[oN
W

meai
3,11.:
dehy

RN
prege

pregnan

: .
Gione 2




11-

1IMs
the 80

4
e

0 -

66 in 105
tecular

iﬁ{zv or
0,21 -
i com- 110

FU S [
T

y 69 in

of 4 -
T 21 -
ch com-

20

Lo\
(V23

L2y

JY
Jt

27 ‘ 001,002

arises ' bromizating 163 - methylpregnanc -
17,21 - diol 21 - ester with a brominaung
a

A process as claimed in claim 73 in
, the brominating agent is molccular
vninc.

75. A process for the preparation of 164 -
methyl - 4 - pregnene - 174,21 - diol -
3,11,20 - wionc 21 - cster which comprises
dehvdrot ominating 4 - bromo - 1653 - methyl-
pregrane - 17,21 - diol - 3,11,20 - trione
21 - caor with a dehydrobrominating agent.

76. A process as claimed in claim 75 in
whicn dimcihylformamide is cmployed as de-
hvdrobrominating agent.

L%

77. A process as claimed in claim 76 in
Hich the dehydrobromination is effected in
the presence of calcium carbonate.

78, A process as claimed in claim 76 in
which the dehydrobrominating  agent s oa
tertinry aning,

79. A process as clabmed in claim 78 in

which the tertiary amine is collidine.

0. A process as claimed in any f claims
66—-79 in which the 21-ester is the 21-acerate.

$1. 4 - Bromo - 160 - methylpregnane -
17,21 diol - 3,11,20 - wrione 21 - esier.

€2, 4 - Bromo - 169 - methylpregnane -

- diol - 3,11,20 - triong 21 - accinte.
83. 2,4 - Dibromo - 16{e or S mcthyl-
pregnane {Se or 55} - 174,21 - diot - 3,11,20 -
trione 21 - ester.

84, 24 - Dibromo - 16{w or Smethy
pl'l'fi::'_llﬂZ]Li:S(i or 5,-'}) - 17(\',21 - diol - 3:1],20 -
trione 21 - aceiate

85. 2.4 - Dibromo - 16/« or Smethyl-
pregnanc(Sa or 53) - 174,21 - diol - 3,20 -
dionz 21 - ester,

86. 2,4 - Dibromo - 16{« or 5B} methyl-
pregnzanelde or 5%) - 174,21 - diol - 3,20 -
dione 21 - aceiate.

87. A process for the preparation of 11 -
desoxy - 167 or 3) - aliyl - 17« - hydroxy -
20 - kzio compounds of the pregnane e or
5%y scries in which an 11 - desoxy - 16 -
alkyl - 20 - ket> compound of the pregnane
ics, said alk¢l group containing 1—6
carbon atoms, is enol acylaied with a lower
alkanoic acid anhvdride in the presence of a
strong acid catalyst; ihe ariEe | dehydr
20 - acvloxy - compound thereby foi med 1s
reacted with a peroxy acid and the xesul
17,20-cpoxide is hydrolyzed.

_ §8. A process as claimed in claim §7 where-
in the 16-alkyl group is 16 (a or S)-methyl.

89. A process as claimed in claim 87 or
claim 8% wherein the starting materjal is an
11 - desoxy - 16{w or 8) - methyl - 3 -
}13'111'9.\:3"- 20 - keto compound of the preg-
nane serics or an ester thereof.

_90. A process as claimed in any of claims
§7--89 including the further steps of introduc-
ing a C—21 alkanoyloxy group by bromina-
vion at C—21 followed by treaiment with an

seri

alkali mcia! lower alkanoate to form a 21-

alkanoate of a 3,17w21 - ribydroxy - 20 -
keto - 16 - alkyvlpregnane (Sa or 553 oxidiz-
ing the 3-hvdroxy group 1o keto, and intro-
ducing A" or A* unsaiuration in the A-ring.

91. A process as ciaimed in any of claims
§7—90 including the further step of hydroxy-
lating at C—11 by a microbiological oxida-
tive procedure.

92. A 16 - (e or j3) - alkyl - 17a - hydroxy -
20 - keto - pregnanc (Sa or 58) having a
3. X—-21—R substituent wherein R repre-
sents hydrogen, broming, hvdroxyl or a kanoyi-
oxy; and X rCprescnis hydroxy, alkanoxy or
ox0, the 16-alkyl group containing  1-—0
carbon atoms,

93. A 16{w or £} - alkyl - 21 - alkanoyl-
oxy - 17(20} - pregnene {Se or 507 - 3 - ol
and 3-alkanoyl esters thereof, the 16-alkyl
group containing 1—=6 carbon atoms.

g4, A 16{o or /3) - alkyl - 17,20 - oxido -
20 - alkenoyloxy pregnane (S« or 56 -3 -0l
and 3-alkanoy! esters thereof, the 1G-atkyl
croup containing }—6 carbon atoms.

93, A 16l or B) - alkyl - 20 - keto - 21 -
R - pregnsne (Se or 55) - 3,17« - diot and
3-alkanoy] esters wherein R is 2

thereo!
hydrogen or a bromine aiom or an alkanoylioxy
group, the 16-a kyl group containing 1—06
carben atoms.

96. A 16 or ) - alky]l - 3,20 - dikeio-

pnane (Sa or 38) - 174,21 - diol and 21-
vl csters thereof, the 16-alkyl group
vining 1--6 carbon atoms.
CA V6l or H) - alkyl - 3,20 - dikewo -
4 _ pregnene - 17,21 - dial and 21 - aikanos]
esters thercof, the 16-allyi group coniaining
1—6 carbon atcms.

98, A 167 or 5) - alkyl - 3,20 - diketo -
1,4 - pregradiene - 17¢,21 - diel and 21-
alkanoyl esters thereof, the 16-alkyl gioup
containing 1-~6 carbon atoms.

99. 167 or &) - Methylallepregnane - 38,
17 - diol - 20 - one.

100, 16/ or £) - Methylpregnane - 3x,-
17« - diol -~ 20 - anz.

101, 16« or 8y - Mcthylallopregnane -
23,1721 - triol . 20 - onc 21 - alkanoat

102, 160« or 53 - Methylpregnane - KT
170,21 - triol - 20 - one 21 - aikanoate.

103. 167 or 33 - Mcthylpregnane - 17,21 -
dial - 3,20 - dione 21 - alkanoate.

104. 16{e or #) - Methylallopregnane -
17¢,21 - diol - 3,20 - dione 21 - alkenoate.

105. 16« or 5y - Methyl - 4 - pregneae -
174,21 - dict - 3,20 - dione 21 - alkanoate.

106. 16{« or By - Mcihyl - 1,4 - pregna-
diene - 17¢,21 - diol - 3,20 - dienc 21 -
alkanoate.

107. 16(e or ) - Methyl - 1,4 - pregna-
dicne - 17a,21 - diol - 3,20 - dione.

108. 4 - Broma - 16{x or B) - methyl -
pregnane - 17,21 - diol - 3,20 - dione 21 -
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109. 4 - Bromo - 16{« or B) . methyl - Yor the Applicants,

pregnane - 17¢,21 - diol - 3,20 - dione 21 - FRANK B. DEIIN & CO,,
acctate. Chartered Pateny Agents,
110. 16{c or B} - methylpregnane(Se« or Imperial House,
5 58) - 1e,176,21 - triol - 3,20 - dione. 15/19 Kingsway,
London, W.C.2,
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