
1,141,628                                        5     tion: [err]   =15
500; melting point 147-  residue is dissolved in 400 ml of dioxan and
148[err]C, [err]= -86[err] (dioxan).          100 ml of methylene chloride
and, after the     (ii) A mixture of 4.2 g of 6[err]-chloro-17[err]-
addition of 50 ml of (hydrochloric acid)/     methyl - [err]  - pregn - 4 -
ene - 3,20-  dioxan (13% mg), stirred for 4 hours at room 5  dione, 230 mg
of paratoluene-sulphonic acid, temperature. The reaction solution is poured
70     3.6 g of orthoformic acid ethyl ester and 60  on ice-water and
extracted with ethyl acetate.     ml of dioxan is allowed to stand at room
tem-  The organic extract yields 19 g of crude pro-     perature in the
dark for 16 hours. This solu- duct which is chromatographed on silicagel.
tion is added dropwise within 5 minutes to a  Pure
6-cbloro-17[err]-methyl-[err]-pregna-4,6- 10 well stirred mixture of 240 ml
of glacial acetic  diene-3,20-dione in 1200 ml of methylene  75     acid,
17 ml of water and 21.0 g. of manganese  acetone (9: 1).     dioxide. The
mixture is stirred at 25[err]C for     1 hour, manganese dioxide is
filtered off and          EXAMPLE 3.     washed well with glacial acetic
acid and  (i) 15.0 g of 3-acetoxy-l7[err]-methyl-9[err] 15 methylene
chloride. The filtrate is poured into  pregna-3,5-dien-20-one in a solution
of 8.0     ice/water and extracted  with  (methylene  g of anhydrous
potassium acetate in 350 ml 80     chloride)/(petroleum  ether) (1: 1). The
or-  of acetone and 250 ml of ethanol are treated     ganic extract is
washed with sodium carbon-  with perchloryl fluoride for 6 hours. There
ate solution and water, dried with sodium   are obtained 15.5 g of crude
product which 20 sulphate and evaporated. The residue (4.0 g)  is
chromatographed on silicagel. The (methyl-     is dissolved in benzene and
filtered through  ene chloride)/acetone (97:3) fractions yield  85     50
g. of aluminium oxide. The 6-chloro-17a-  6a - fluoro - 17[err] - methyl -
9[err] - pregn-     methyl - 9[err] - pregna - 4,6 - diene - 3.20-
4-ene-3,20-dione.   Ultraviolet  absorption     dione obtained from the
eluate is recrystallized  [err]= 13 300. The later fractions yield pure 25
from  acetone/(isopropyl ether). Ultraviolet  [err] - fluoro - 17[err] -
methyl - 9[err] - pregn-     absorption: [err]= 21  900, melting  point
4-ene-3,20-dione.   Ultraviolet  absorption  90     177-178[err]C, [err]=
381[err] (dioxan).    [err]= 16 400. 



(iii) A solution of 1.7 g of 6-chloro-17[err]-  (ii) 4.0 ml of orthoformic
acid ethyl ester     methyl - [err] - pregna - 4,6 - diene - 3,20-  and 150
mg of paratoluene-sulphonic acid are 30 dione and 1.6 g of 2,3 - dichloro -
5,6 - di-  added to a solution of 4.5 g of [err]-fluoro-17[err]-     cyano
- benzoquinone in 180 ml of dioxan  methyl-[err]-pregn-4-ene-3,20-dione in
100  95     is heated to reflux under nitrogen for 5 hours. ml of absolute
dioxan and the solution is held       For purpose of working up, the
mixture is  at room temperature for 15 hours. The solu-     diluted with
200 ml of benzene and filtered  tion is then diluted with 150 ml of acetone
35  through 30 g of aluminium oxide (activity II).  and cooled to 0[err]C.
A solution of 1.5 g  of     The substance is completely eluted with ether.
sodium acetate in 20 ml of water, 4,0 g of 100     The eluate is evaporated
and there are obtain-  N-bromo-succinimide and 2 ml of acetic acid     ed
1.4 g of crude product with is chromato-  are then successively added with
stirring. The     graphed on aluminium oxide. The (petroleum   mixture is
further stirred for 0.5 hours and 40 ether)/benzene fractions yield pure
6-chloro-  then worked up in the usual manner. The    17[err] methyl -
[err]- pregna - 1,4,6-  crude product is heated with 8 ml of pyridine 105
triene - 3,20 - dione. Ultraviolet absorption  at 90[err]C for 0.75 hour.
The usual working    [err]= 11 800, [err]= 10 800 and [err]= 10 400  up
yields 4.0 g of crude product which is    melting point 221-222[err]C,
[err]= -220[err]  chromatographed on silicagel. The fractions 45  (dioxan).
which are uniform  according to thin-layer                     EXAMPLE 2.
chromatogram are recrystallized from acetone/  110       A solution of 42.0
g of chromyl chloride  (isopropyl ether) and yield  6-fluoro-17[err]     in
200 ml of methylene chloride is added  methyl-[err]-pregna- 4,6-diene -
3,20-     with stirring under nitrogen gassification with-  dione.
Ultraviolet absorption [err]= 24000. 50 in 0.5 hour to a solution (cooled
to -15[err]C)  (iii) 6 - Fuoro -   17[err] - methyl - [err]     of 25.0 g
of 17[err]-methyl-[err]-pregna-4,6-  pregna-4,6-diene-3,20-dione is
dehydrogenated  115     diene-3,20-dione in 12000 ml of methylene  with 2,3
- dichloro - 5,6 - dicyano - benzo-     chloride. The mixture is
subsequently stirred  quinone in an analogous manner to that de-     at
-15[err]C for a further 2 hours. The brown-  scribed in Example 1 (iii).
The 6-fluoro-17[err]- 55 red precipitate is then filtered off, washed with
methyl - 9[err] - pregna - 1,4,6 - triene-     a little methylene chloride
and subsequently  3,20 - dione obtained after chromatography of 120
introduced portionwise, with stirring, into a  the crude product exhibits 3
maxima in the     solution of 150 g of sodium acetate and 185 g
ultraviolet spectrum, namely  [err] = 11 600,     of sodium pyrosulphite in
3000 ml of ice-  [err] = 10 500 and [err]=10 200. 60 water. After the
addition of 3000 ml of ethyl 



acetate, the mixture is further stirred for 20         EXAMPLE 4.
minutes. The organic phase is separated off,    A mixture of 1.0 g of
6-chloro-17[err]-methyl- 125     washed with sodium  acetate solution and
9[err] - pregna - 4,6 - diene - 3,20 - dione     sodium chloride solution,
dried over sodium   [obtained in accordance with Example 1 (ii) or 65
sulphate and evaporated in a vacuum. The  Example 21, 100 mg of
paratoluene-sulphonic            6
1,141,628    acid, 60 ml of benzene and 30 ml of iso-     8)6 -Fluoro
-17[err] -  methyl 9[err]    propenyl acetate is heated to reflux for 6
hours.  pregna-1,4,6-triene-3,20-dione.    The reaction mixture is diluted
with 50 ml of    9)3 - Acetoxy-6-chloro - 17[err]- methyl-    petroleum
ether and chromatographed through  [err]-pregna-2,4,6-trien-2O-one.
55 5  l0 g of aluminium oxide. 3-Acetoxy-6-chloro-   10) A pharmaceutical
preparation compris-     17[err] - methyl 9[err]-pregna - 2,4,6-  trien-
ing a ,6-halo-[err]-steroid as set forth in any     20-one is obtained in
the form of yellowish  one of the   preceding claims in admixture with
crystals which are recrystallized from methanol  a compatible
pharmaceutical carrier.     containing 0.5% pyridine. Ultraviolet absorp-
1l) A process for the manufacture of the  60 10  tion [err] =   13 000.
6-halo-9[err]-steroids claimed in claim  1,       The following Examples
illustrate phar-  which process comprises halogenating a 3-     maceutical
preparations containing the novel  keto-4-dehydro, 3-keto-4,6-bisdehydro or
3-     6 - halo - 9[err]- steroids provided by the  (esterified or
etherified hydroxy)3,5-bisdehydro     invention:
derivative of a  compound of the general for-  65
mula 15                 EXAMPLE  A.       A typical tablet weighs 150.0 mg
and con-     tains 5 mg  of 6-choro-17[err]-nethyl-9[err]     pregna
-1,4,6- triene - 3,20- dione,71 mg                    [err] 



of lactose, 71 mg of corn starch, 2.7 mg of 20  talc and 0.3 mg of
magnesium stearate.                     EXAMPLE    B.       A typical
solution for injection contains 5     mg (or 50mg) of 6-chloro-17[err]-
methyl-  wherein    R  has the  significance given in     0[err] - pregna -
1,4,6 - triene - 3,20 -dione  claim 1,  in the 6-position in accordance
with 25    in 2 ml of olive oil.                     methods known per se
(as hereinbefore de-  70
fined) to yield a 3-keto-4-dehydro, 3-keto-4,6-       WHAT WE CLAIM  IS:-
bisdehydro  or 3-keto-4-dehydro derivative       1) A  3-keto-4-dehydro,
3-keto-4,6-bis-  respectively of a compound formulated in     dehydro,
3-keto-1,4-bisdehydro, 3-keto-1,4,6-  claim 1 and,  where required,
subjecting this     trisdehydro,  3-acyloxy-3,5-bisdehydro,  3-  product to
dehydrogenation at the 1,2- and   75 30  (alkoxy, cycloalkyloxy  or
aralkoxy)3,5-bis-  or 6,7-positions or converting same into a 3-
dehydro  or a   3-acyloxy-2,4,6-trisdehydro  (enol ether) or 3-(enol ester)
derivative of the     derivative of a compound of the general for-  type
formulated in claim  1.
12) A process as set forth in claim  11,
wherein a 3-keto-4 dehydro derivative of a  80
[err]                  compound formulated in that claim is treated
with a  N-haloimide or   halogen.                      .
13) A process as set forth in claim  11,
wherein a 3-(esterified or etherified hydroxy)-        3, 5-bisdehydro
derivative of a compound for-  85
mulated in that claim is treated with chlorine,
bromine, an N-(choro or nrp,p)-imide, an              N- (chloro or
bromo)-amide or perchloryl
fluoride. 35 wherein R represents a lower-alkyl  group and    14) A process
as set forth in claim  11, 90     Hal stands for a fluorine, chlorine or
bromine  wherein a 3-keto-4,6-bisdehydro derivative of     atom which can
have an a- or [err]-configuration  a compound formulated in that claim is
con-     in the case of the 3-keto-4-dehydro or 3-  verted into a
3-keto4,6-bisdehydro derivative     keto-1,4-bisdehydro  derivatives.
of a compound formulated in claim 1 in which 



40    2) 6[err] - Chloro- 17[err] - methyl- 9[err]  Hal   stands   for a
chlorine atom by reaction  95     pregn-4-ene-3,20-dione.
with chromyl chloride and subsequent   de-       3) 6[err] - Fluoro-
17[err] - metyl - 9[err],10[err]  hydration of  the
6-chloro-7-hydroxy-steroid     pregn-4-ene-3,20-dione.
which is formed.       4) 6[err]- Fluoro - 17[err] - methyl -  9{err]1
15) An obvious chemical equivalent of the 45  pregn -4-ene-3,20-dione.
process claimed in any one of claims 11 to  100      5) 6 - Chloro -
17[err] - methyl - 9[err]-  14 inclusive.      pregma-4,6-diene-3,20-dione.
16) A process for the manufacture  of the      6) 6 - Fluoro - l7[err]  -
methyl - 9[err],10[err]-  6-halo-9[err],1O[err]-steroids claimed in  claim
1,      pregna-4,6-diene-3,20-dione.            substantially as described
with reference to 50    7) 6 - Chloro - 17[err] - methyl - 9[err],10[err]
Examples 1 to 4.                             105
pregna-1,4,6-triene-3,20-dione.               17) 6-Halo-98[err]-steroids
as formulated           6                                       1,141,628
acid, 60 ml of benzene and 30 ml of iso-    8) 6 - Fluoro - 17a - methyl
9[err],lOa[err]    propenyl acetate is heated to reflux for 6 hours.
pregna-1,4,6-triene-3,20-dione.    The reaction mixture is diluted with 50
ml of    9) 3 - Acetoxy - 6 - chloro - 17[err]  methyl-    petroleum ether
and chromatographed  through  9[err],10[err]-pregna-2,4,6-trien-20-one.
55 5  10 g of aluminium oxide. 3-Acetoxy-6-chloro-    10) A pharmaceutical
preparation compris-     17[err] - methyl - 9[err].10[err]-pregna - 2,4,6 -
trien-  ing a 6-halo-9[err],10[err]-steroid as set forth in any     20-one
is obtained in the form of yellowish  one of the preceding claims in
admixture with     crystals which are recrystallized from methanol  a
compatible pharmaceutical carrier.     containing 0.5% pyridine.
Ultraviolet absorp-    11) A process for the manufacture of the  60 10
tion [err]= 13 000.                          6-halo-9[err],10[err]-steroids
claimed in claim  1,       The following Examples illustrate phar-  which
process comprises halogenating a 3-     maceutical preparations containing
the novel keto-4-dehydro,  3-keto-4,6-bisdehydro or 3-     6 - halo -
9[err],10[err] - steroids provided by the  (esterified or etherified
hydroxy)3,5-bisdehydro 



invention:                                  derivative of a compound of the
general for-  65                                                  mula 15
EXAMPLE A.       A typical tablet weighs 150.0 mg and con-
[err]     tains 5 mg of 6-chloro-17[err]-methyl-9[err],l0[err]-     pregna
- 1,4,6 - triene - 3,20 - dione, 71 mg     of lactose, 71 mg of corn
starch, 2.7 mg of 20  talc and 0.3 mg of magnesium stearate.
EXAMPLE B.       A typical solution for injection contains 5     mg (or 50
mg) of 6 - chloro - 17[err] - methyl-  wherein R  has the significance
given in     9[err], 10[err] - pregna - 1,4,6 - triene  3,20 - dione  claim
1, in the 6-position in accordance with 25  in 2 ml of olive oiL
methods known per se (as hereinbefore de-- 70
fined) to yield a 3-keto-4-dehydro, 3-keto-4,6-       WHAT WE CLAIM  IS:-
bisdehydro  or 3-keto-4-dehydro  derivative       1) A   3-keto-4-dehydro,
3-keto-4,6-bis-  respectively of a compound formulated in     dehydro,
3-keto-1,4-bisdehydro, 3-keto-1,4,6-  claim 1 and, where required,
subjecting this     trisdehydro,  3-acyloxy-3,5-bisdehydro,  3-  product to
dehydrogenation at the 1,2- and/  75 30  (alkoxy, cycloalkyloxy or
aralkoxy)3,5-bis-  or 6,7-positions or converting same into a 3-
dehydro  or a  3-acyloxy-2,4,6-trisdehydro  (enol ether) or 3-(enol ester)
derivative of the     derivative of a compound of the general for-  type
formulated in claim 1.     mula                                       12) A
process as set forth in claim  11,
wherein a 3-keto-4-dehydro derivative of a  80
compound formulated in that claim is treated
with a N-haloimide or a halogen.
13) A process as set forth in claim  11,        [err]
wherein a 3-(esterified or etherified hydroxy)-        3,5-bisdehydro
derivative of a compound for-  85        mulated in that claim is treated
with chlorine,               bromine, an N-(chloro or bromo)-imide, an
N-(chloro or bromo)-amide or perchloryl
fluoride. 



35 wherein R represents a lower-alkyl group and    14) A process as set
forth in claim  11, 90     Hal stands for a fluorine, chlorine or bromine
wherein a 3-keto4,6-bisdehydro derivative of     atom which can have an
[err]- or [err]-configuration  a compound formulated in that claim is con-
in the case of the 3-keto-4-dehydro or 3-  verted into a
3-keto-4,6-bisdehydro derivative     keto-1,4-bisdehydro derivatives.
of a compound formulated in claim 1 in which 40    2) 6[err] - Chloro -
17[err] - methyl - 9[err],10[err]-  Hal stands for  a chlorine atom by
reaction  95     pregn-4-ene-3,20-dione.                      with chromyl
chloride and subsequent de-       3) 6a - Fluoro - 17[err] - methyl -
9[err],10[err]-  hydration of the 6-chloro-7-hydroxy-steroid
pregn-4-ene-3,20-dione.                      which is formed.       4)
6[err] - Fluoro - 17[err] - methyl - 9[err],10[err]-    15) An obvious
chemical equivalent of the 45  pregn-4-ene-3,20-dione.
process claimed in any one of claims 11 to  100       5) 6 - Chloro -
17[err] - methyl - 9[err] ,l0[err]-  14 inclusive.
pregna-4,6-diene-3,20-dione.                   16) A process for the
manufacture of the       6) 6 - Fluoro - 17[err] - methyl - 9[err],10[err]-
6-halo-9[err] ,10[err]-steroids claimed  in claim  1,
pregna-4,6-diene-3,20-dione.                 substantially as described
with reference to 50    7) 6 - Chloro  17[err] - methyl - 9[err],l0[err]-
Examples 1 to 4.                     105
pregna-1,4,6-triene-3,20-dione.                17)
6-Halo-9[err],10[err]-steroids as formulated
1,141,628                                           7      in claim 1, when
manufactured by the process                 W. D. WHITAKER, Unclaimed in
any one of claims 11 to 16 inclu-                        Patent Agent,
sive.                                                  for F. Hoffmann-la
Roche & Co.,
Aktiengesellschaft             Printed for Her Majesty's Stationery Office
by the Courier Press, Leamington Spa, 1969. 



Published by the Patent Office, 25 Southampton Buildings, London, W.C.2,
from which                                          copies may be obtained.
ERRATA      SPECIFICATION No. 1,141,628 Page 2, line 60, for "actoxy" read
"acetoxy" Page 4, line 6, for "ibid" read "ibid" Page 4, line 8, for
"maganese" read "man-     ganese" Page 4, line 34, for "Hal" read "Hal"
Page 4, line 87, after "40" substitute full stop     for comma Page 4, line
95, delete "well with glacial     acetic acid and" substitute "neutral with
sodium bicarbonate solu-" Page 5, line 23, after "3" substitute comma for
full stop Page 5, line 52, for "12000" read "1200" Page 5, line 75, delete
"in 1200 ml of methyl-     ene" substitute "is eluted with benzene/" THE
PATENT OFFICE   17th March 1969    


