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EXAMPLE 16                   solution] (2 g.), aluminium  isopropoxide (2
17[err] - Hydroxy - 6 - methyl - 17[err] (prop - 1 -  g.) and
p-benzoquinone (3.3 g.) in dry ben-  30                    ynyl)androsta -
4,6 - dien - 3 - one.    zene (200 ml.) were stirred for 48 hours at
3[err],17[err] - Dihydroxy - 6 - methyl - 17[err] -  room  temperature.
Isolation of the product             5  (prop - I - ynylandrost - 5 - ene
(2 g.) m.p.  as described above gave 6,16 - dimethyl -                 164
to  166[err]C., [[err]][err]-105[err]  (c, 0.5  in  16[err],17[err] -
epoxypregna - 4,6 - diene - 3,20 -                 chloroform), (prepared
by the reaction between  dione,  purified  from   aqueous  methanol,  35
propynyl  magnesium   bromide  and  3[err]-  needles, m.p. 146 to
147[err]C., [[err]][err]+ 138[err]
hydroxy-6-methylandrost-5-en-17-one) alumi-             10  nium
tert.-butoxide (2 g.) and p-benzoquinone                 [err]
(3.3 g.) in dry benzene (200 ml.) were stirred  (log [err] = 4.39).
at room temperature for 72 hours. The pro-                 duct was
isolated as described above and                    EXAMPLE 18
crystallisation from aqueous methanol yielded   17[err] - Propionyloxy - 6
- methylpregna - 4,6 -  40             15  17[err] - hydroxy - 6 - methyl -
17[err] - (prop -              diene - 3,20 - dione.                 1 -
ynyl)androsta - 4,6 - dien - 3 - one in    3[err] - Hydroxy - 17[err] -
propionyloxy - 6 -                 needles, m.p. 178 to 180[err]C.,
[[err]][err]-104[err]   methylpregn - 5 - en - 20 - one, (2 g.)
(c, 0.49 in chloroform) [err] EtOH   288.5 m[err]  aluminium tert-butoxide
(2 g.) and p-benzo-                                          [err]
quinone (3.3 g.) were mixed with dry ben-  45                 (log
[err]=4.33).                           zene (200 ml.) and stirred for 72
hours at 20                 EXAMPLE 17                    room temperature.
The product was isolated                 6,16 - Dimethyl - 16[err],17[err]
- epoxypregna -   as described above and purified by crystallisa-
4,6 - diene - 3,20 - dione.         tion from methanol to give 17[err] -
propionyl-                   3[err] - Hydroxy - 6,16 - dimethyl -
16[err],17[err] -  oxy - 6 - methylpregna - 4,6 - diene - 3,20 -  50
epoxypregn - 5 - en - 20 - one [m.p. 161   dione,  needles,  m.p.  134  to
135[err]C.,            25  to 162[err]C., [[err]][err]-17[err] (c, 0.94 in
chloro-   [[err]][err]+ 9   (c,  0.35   in   chloroform),
form), prepared by treating 3[err]-hydroxy-6,16-         [err]
dimethylpregna-5,16-dien-20-one   with  hot                 alkaline
hydrogen peroxide in methanolic
EXAMPLE 19             55                            Formula for 1,000
tablets:                 Materials:
17[err]-Acetoxy-6-methylpregn-4,6-diene-3,20-dio ne        0.5 g.
Lactose, B.P.                                          125 g.
Magnesium  stearate                       a sufficient quantity
Starch paste, 10%                         a sufficient quantity
60               Starch B.P.                         sufficient to produce
150 g.                  Process:                   The steroid, lactose,
and two-thirds of the                starch are mixed together, moistened
with a                suitable quantity of starch paste and granu-
65  lated through a No. 20 mesh screen.                            [err]
The granule is dried at 50[err]C., again passed through a No. 20 mesh
screen, and the mag-                nesium stearate added, together with
sufficient                starch to produce the required weight. The
70  granule is compressed to produce tablets each                weighing
150 mg.                    WHAT WE CLAIM  IS:-                    1. A
method for the preparation of 6-  which  method  comprises  reacting  a
3[err]-                methyl-3-oxo-[err]-steroids having, apart from
hydroxy-6-methyl-[err]-steroid  having,  apart  80            75
substituents at the 11, 16 and 17 positions and  from substituents at the
11, 16 and 17 posi-                unsaturated linkages in rings C  or D,
the  tions and unsaturated linkages in rings C                general
formula                             or D, the general formula    [err]
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(where R is an acyl group containing up to  15
ten carbon atoms).                                                  5.
17[err] - Acetoxy - 6 - methylpregna - 4,6 -
diene - 3,20 - dione.                     [err]                      6.
17[err] - Caproyloxy - 6 - methylpregna -
4,6 - diene - 3,20 - dione.                20
7. 17[err] - n - Butryloxy - 6 - methylpregna -
4,6 - diene - 3,20 - dione.
8. 17[err] - n - Valeryloxy - 6 - methylpregna -            4,6 - diene -
3,20 - dione.                                                  9. 17[err] -
Propionyloxy - 6 - methylpregna - 25                         4,6 - diene -
3,20 - dione.                                         (III)   10. 17[err] -
Hydroxy - 6 - methyl - 17[err] -
(prop - 1 - ynyl) - androsta - 4,6 - dien - 3 -
one.     with a benzoquinone in the presence of an    11. 16[err],17[err] -
isoPropylidenedioxy - 6 -  30     Oppenauer oxidant.
methylpregna - 4,6 - diene - 3,20 - dione.       2. A method as claimed in
claim 1 wherein    12. 6 - Methylpregna - 4,6,16 - triene - 5  the
benzoquinone is p-benzoquinone or chlor-  3,20 - dione.     anil.
13. 6,16 - Dimethylpregna - 4,6,16 - triene -       3. A method as claimed
in claim 1, wherein  3,20 - dione.                          35    the
Oppenauer oxidant is aluminium isopro-   14. 6,16 - Dimethyl -
16[err],17[err] - epoxy-    poxide, aluminium tert.-butoxide or aluminium
pregna - 4,6 - diene - 3,20 - dione. 10  chloroisopropoxide in an organic
solvent.    15. A  pharmaceutical preparation com-       4. 17 - Acyloxy -
6 - methylpregna - 4,6 -  prising  a  17[err]-acyloxy-6-methylpregna-4,6-
diene - 3,20 - diones having the general  diene-3,20-dione (in which the
acyl group     formula                                    contains up to 10
carbon atoms) in admixture  40
with one or more solid or liquid pharma-
ceutically acceptable inert carriers.
16. A pharmaceutical preparation in dosage
unit form  comprising 17[err]-acetoxy-6-methyl-
[err]                 pregna-4,6-diene-3,20-dione in admixture with  45
lactose, magnesium stearate and starch.
17. A method for the preparation of 6-
methyl-3-oxo-[err]-steroids  substantially  as
described with reference to any one of the
specific examples hereinbefore set forth.  50
A. G. R. CLARKE,
Agent for the Applicants,         14, Red Lion Square, London, W.C.1.
Reference has been directed, in pursuance                     of Section 8
of the Patents Act, 1949, to                                           (I)
specification No. 843,353.                               PROVISIONAL
SPECIFICATION                Improvements in or relating to
6-Methyl-3-Oxo-[err]                                   Steroid Compounds
We, THE BRITISH DRUG HOUSES LIMITED,  logically active compounds or which
are bio-     a British Company, of 16-34, Graham Street,  logically active
in their own right. Thus, 65     City Road, London, N.1, do hereby declare
for example the method of the invention may     this invention to be
described in the follow-  be used for the preparation of 6-methylpregna- 55
ing statement: -                           4: 6-diene-3:20-dione, which has
progesta-       This invention is for improvements in or  tional
properties, or of 17[err]-hydroxy-6: 17[err]-     relating to organic
compounds, and has par-  dimethylandrosta-4: 6-dien-3-one, which has  70
ticular reference to a method for the prepara-  androgenic properties.
tion of 6-methyl-3-oXo-[err]-steroids.       It is another object of the
invention to 60    It is an object of the invention to provide  provide
novel  17-acyloxy-6-methylpregna-     a new method for the preparation of
6-methyl-  4: 6 - diene - 3: 20 - diones of the general
3-oxo-[err]-steroids which are of value as  formula:
75     intermediates in the preparation of other bio-
[err]                                                  with a benzoquinone
in the presence of an     (where R is an ester group containing up to
Oppenauer oxidant.                   35                 (where R is an
ester group containig up to        The benzoquinone is preferably p-benzo-
ten carbon atoms) which are of value on            quinoe or chloranil
(tetrachloro-p-benzo-     account of their progestational properties. For
quinone).  2:3-dichloro-p-benzoquinone or 5  example, 17[err] - acetoxy - 6
- methylpregna -         2:3-dichoro - 5: 6 - dicyano - p - benzo-     4: 6
- diene - 3: 20 - dione is a highly potent    quinone may also be employed.
40     orally active progestational agent which con-        The Oppenauer
oxidant is an aluminium     siderably exceeds ethisterone in activity.
alkoxide preferably aluminium  isopropoxide,       The invention also
provides the following        aluminium  tert.-butoxide or an aluminium 10
new compounds:                              chloroalkoxide such as
aluminium  chloroiso-       17[err] - Acetoxy - 6 - methylpregna - 4:6 -
propoxide in a solvent, preferably benzene or  45         toluene.
diene - 3:20 - dione                      The solvent may, however, be any
con-       17[err] - Caproyloxy - 6 -methylpregna -4:6-   venient solvent
or mixture of solvents in         diene - 3 : 20 - dione
which the reactants are soluble and stable, 15
6-Methyipregna-4:6:16-triene-3:20-  such as benzene, toluene or xylene, or
mix-  50         dione.                                  tures of these
solvents with each other or       No convenient method has hitherto been
with diluents such as dioxan, diethyl ether,     available for the direct
preparation of 6-  dibutyl ether or tetrahydrofuran. The reaction
methyl-3-oxo-[err]-steroids from 3[err]-hydroxy-  is most conveniently
carried out by mixing     methyl-3-oxo-[err]-steroids  from
3[err]-hydroxy-  a solution of the steroid starting material and  55 20
6-methyl-[err]-steroids, which are readily pre-  the quinone in one of the
above-mentioned     pared by methods which we have des-  solvents with a
solution of the aluminium     cribed  previously  (see, for example, our
co-  alkoxide in benzene, toluene or xylene, but     27162/57 and 14141/57
and 30878/57).   possible variations in this procedure will be   27162/57
and 14141/5 and 30878/57).   apparent to those skilled in the art. The re-
60 25       According  to  the  present invention there  action may be
carried out at any tempera-     is provided a method for the preparation of
ture between 0[err] and 150[err]C., the time re-
6-methyl-3-oxo-[err]-steroids having the gener-  quired being reduced by
the use of the higher     al formula
temperatures. The preferred temperatures are
room temperature, especially for sensitive com-  65
pounds, when the reaction may take 24 hours
[err]           or several days, or the reflux temperature
of the mixture, when reaction is usually com-
plete within [err] to 2 hours. The product may
be isolated, for example, by pouring the  70
reaction mixture into an aqueous solution of
sodium or potassium hydroxide, extracting the
steroidal material with a solvent such as ether,
benzene or chloroform, and washing and
evaporating the organic solution.           75
The process of the invention is applicable                        to a wide
range of steroidal compounds and
(II)  in particular may be applied to 3[err]-hydroxy-
6-methyl-[err]-derivatives of androstane, preg-
nane, cholestane or spirostane.             80 30  which  method  comprises
reacting  a  3[err]-    tert.-Hydroxyl groups  [other than  17[err]-
hydroxy-6-methyl-[err]-steroid   having   the  hydroxy groups in
pregnan-20-one derivatives     general formula
(which require esterification)] at positions such            8
870,286      as 11, 14 and 17 will not, in general, inter-  was stirred at
room temperature for 24 hours.     fere  with  the  process  of the
invention.  The product was isolated as described in     Hydroxyl groups at
positions such as 11, 17,  the previous example. 6-Methylpregna-4:6-     20
or 21 will, in general, require protection  diene-3: 20-dione crystallised
from hexane in  65 5  by esterification or conversion to such deriva-
plates, m.p. 152 to 154[err]C., [[err]][err] + 176[err] (c,     tives as
tetrahydropyranyl derivatives.    0.564 in chloroform), [err]       The
following groups do not, in general,     interfere with the process of the
reaction: -  (log e = 4.37).       Oxo groups at positions such as C-11,
EXAMPLE 4 10  17 or 20, alkyl groups containing up to five    6 - Methyl -
25D - spirost - 5 - en - 3[err] - ol  70     carbon atoms, and in
particular methyl groups,  (4 g.), aluminium tert.-butoxide (4 g.) and p-
at positions such as C-16 or 17, and ethynyl,  benzoquinone (6 g.) were
dissolved in benzene     or alkyl-substituted ethynyl groups, contain-
(400 ml.) and the mixture was stirred at room     ing up to five carbon
atoms, at C-17.  temperature for 72 hours. The product was 15  Ethylenic
linkages not conjugated with the  isolated as described in Example 2, and
75     ethylenic linkages at C-5: 6, and in par-  crystallised from
acetone/hexane to give 6-     ticular ethylenic linkages at positions such
as  methyl-25D-spirosta-4: 6-dien-3-one, prisms,     C-16:17, also do not,
in general, interfere  m.p. 215 to 217C., [[err]][err]- 67[err] (c, 0.390
with the process of the invention. 20    Following is a description, by way
of  in chloroform), [err]     example, of methods for carrying the inven-
tion into effect.                                          EXAMPLE 5
8                    EXAMPLE 1                      17[err] - Caproyloxy -
3[err] - hydroxy - 6 -       17[err] - Acetoxy - 3[err] - hydroxy - 6 -
methyl-  methylpregn - 5 - en - 20 - one (1 g.), alumi- 25  pregn - 5 - en
- 20 - one (1 g.), aluminium   nium tert.-butoxide (1 g.) and
p-benzoquinone     tert.-butoxide (1 g.) and p-benzoquinone (6  (3.3 g.)
were dissolved in dry benzene (200     g.) were dissolved in dry benzene
(100 ml.)  ml.) and left at room  temperature for 48  85     and the
mixture was heated under reflux for  hours. The product was isolated as
described     30 minutes. The reaction mixture was cooled  in Example 2.
Crystallisation is from aqueous 30  and washed with potassium hydroxide
solution  methanol gave 17[err] - caproyloxy - 6 - methyl-     until the
benzene layer was colourless. The  pregna - 4: 6 - diene - 3: 20 - dione as
needles,     benzene was washed with water, dried and  m.p. 128 to
130[err]C., [[err]][err]  - 12[err] (c, 0.72 in  90     evaporated to
dryness under reduced pressure.  chloroform), [err]     The  residue
crystallised  from  aqueous 35  methanol to give 17[err] - acetoxy - 6 -
methyl-           EXAMPLE 6     pregna - 4: 6 - diene - 3: 20 - dione,
needles,    6 - Methylcholest - 5 - en - 3[err] - ol (2 g.),     m.p. 214
to 216[err]C., [[err]][err]-45[err] (c, 0.158  aluminium tert.-butoxide (2
g.) and p-benzo-                        quinone (6.5 g.), dissolved in dry
benzene  95     in  chloroform), [err]                     (400 ml.), were
stirred at room temperature
for 24 hours. The product was isolated as     [err]= 4.40), [err]    1738,
1716, 1256 and   described in Example 2. 6-Methylcholesta- 40  1244 cm[err]
4: 6-dien-3-one crystallised in needles from                    EXAMPLE 2
methanol, m.p. 91 to 92C., [[err]][err] + 37[err] (c, 100       3[err] -
Hydroxy - 6 - methylandrost - 5 - en -  0.107 in chloroform), [err]     17
- one (2 g.), aluminium tert.-butoxide (2     g.) and p-benzoquinone (3.3
g.) were dissolved  [err]=4.37). 45  in dry benzene (200 ml.) and the
mixture was               EXAMPLE 7     stirred at room  temperature for 48
hours.    17[err] - Ethynyl - 6 - methylandrost - 5 - ene -     The benzene
was washed with potassium   3[err]: 17[err] - diol (1  g.), aluminium
tert.- 105     hydroxide solution (5%) until colourless and   butoxide (1
g.) and p-benzoquinone (3.5 g.)     the combined washings were extracted
with  were dissolved in dry benzene (200 ml.) and 50  benzene (3 x 100
ml.). The combined benzene  stirred at room  temperature for 24 hours.
extracts were washed with water, dried and  The product was isolated as
described in     evaporated to dryness. The residue, crystal-  Example 2.
The crude product crystallised  110     lised from methanol to give
6-methylandrosta-  from  aqueous methanol in needles to give     4:
6-diene-3:17-dione, prisms, m.p. 164 to  17[err] - ethynyl - 17[err] -
hydroxy - 6 - methyl- 55  165[err]C., [[err]][err]+ 139[err] (c, 0.512 in
chloro-  androsta - 4:6 - dien - 3 - one, m.p. 200 to
201C., [[err]]-58[err] (c, 1.03 in chloroform),     form), [err]
[err]                            [err]                    EXAMPLE 3
3[err] - Hydroxy - 6 - methylpregn - 5 - en -           EXAMPLE 8     20 -
one (2 g.), aluminium isopropoxide (2    6: 17[err]  - Dimethylandrost - 5
- ene - 60  g.) and p-benzoquinone (3.3 g.) were dissolved   3[err]:
17[err]  - diol (1 g.), treated in the same     in dry benzene (200 ml.)
and the mixture  manner as described in the foregoing Example
870,286                                     9      7, gave 6:
17a-dimethyl-17[err]-hydroxyandrost-  cribed in Example 1, and purification
from     4: 6-dien-3-one,  m.p.  160  to  161[err]C.,  acetone/hexane (1:
3), gave 6-methylpregna-        [err]           4:6: 16-triene-3 : 20-dione
in  prisms, m.p.                                       169 to 1710C.,
[[err]][err]+1400 (c, 0.34 in     290 m[err] (log [err]=4.37).
chloroform), [err] 5                 EXAMPLE 9       3[err]- Hydroxy - 6 -
methylandrost - 5 - en -  and 288.5 m[err] (log [err]=4.37).     17 - one
(2 g.) and p-benzoquinone (2 g.)                EXAMPLE 11     in dry
dioxan (30 ml.) were treated with    17[err] - Caproxy - 3[err] - hydroxy -
6 -     aluminium isopropoxide (2 g.) and aluminium   methylpregn - 5 - en
- 20 - one (1.45 g.), p- 10  chloroisopropoxide (0.5 g.) in dry benzene
benzoquinone (2.5 g.) and aluminium  iso-  30     (20 ml.) at room
temperature for 24 hours.  propoxide (1.5 g.) were dissolved in dry
Isolation as described in Example 2 gave 6-  benzene (150 ml.) and stirred
at room tem-     methylandrosta-4: 6-diene-3: 17-dione,  m.p.  perature for
66 hours. The product was     164 to 165[err]C.
isolated as described in Example 2 yielding 15                EXAMPLE 10
17[err] - caproxy - 6 - methylpregna - 4: 6 -  35       3[err] - Hydroxy -
6 - methylpregna - 5:16 -  diene - 3: 20 - dione, [err]     dien - 20 - one
(3 g.), chloranil (6 g.) and     aluminium  tert.-butoxide  (3  g.) in  dry
[err] = 4.37).     toluene (120 ml.) were heated under reflux           A.
G. R. CLARKE, 20  for 1 hour. Isolation of the product as des-       Agent
for the Applicants.            Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press.-1961.           Published by The
Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.                                         ERRATA
SPECIFICATION NO. 870,286  Page 3, lines 27 and 35, for "positions read
"positions"  Page 4, line 48, for " (145g.)"  read "(1.45g)"  Page 4, line
111, for "(log [err] = 416" read "(log [err] = 4.18"  Page 8, line 87, for
"Crystallisations"  read  "Crystallisation"    


