
1,103,988                                       5      lytic hydrogenation
of a compound of for-  ried out in the same manner as described     mula
VII to XI gives a substantial yield of  earlier for the hydrogenation of
compounds     a compound of formulae I to III respectively.  of formulae
VII to XI to compounds of for-     In fact, it has been found that such
catalytic  mulae I, II or III. Also, compounds of  5  hydrogenation gives a
major proportion of a  formula XII containing a 17-oxo group can  55
compound of the formula I, II or III. This  be converted into a
corresponding compound     catalytic hydrogenation is suitably effected in
containing a 17[err]-hydroxy, 17a-(lower alkenyl)     an inert organic
solvent; for example, an  or 17a-(lower alkynyl) group by the methods
alkanol containing not more than six carbon  described earlier. Also,
compounds of for- 10  atoms (such as methanol or ethanol), an ether  mula
XIII can be hydrolysed to yield the  60     (such as dioxan or diglyme) or
a hydrocarbon  corresponding 11-hydroxy compounds.     (such as cyclohexane
or hexane). Moreover,   The compounds of formul XIIIa as well     the
catalytic hydrogenation is suitable con-  as the corresponding
17[err]-hydroxy, 17[err]-(lower     ducted in the presence of an acidic or
basic  alkenyl) or 17[err]-(lower alkynyl) compounds  5  catalyst; for
example, an alkali-metal or alka-  are of value for the manufacture of
9[err],10[err]-  65     line-earth-metal hydroxide (such as sodium
steroids  which  contain  an  11-(esterified     hydroxide) or a mineral
acid. Examples of  hydroxy) group.     suitable acids are the hydrohalic
acids (such    It will be appreciated that the term 'lower     as
hydrochloric acid). The catalytic hydro-  alkyl' is used in this
description and in the 20  genation can be conducted at, above or be-
claims appended hereto to mean both straight-  70     low room
temperature; for example  from   chain and branched-chain alkyl groups con-
about -5[err]C  to 100[err]C. However, it is pre-  taining not more than 6
carbon atoms (e.g.     ferably conducted at a temperature between  methyl,
ethyl, propyl and isopropyl). Simi-     about 0[err]C and 35[err]C.
larly, the term 'lower-alkanoyl' means alkanoyl 25    A further embodiment
of the present pro-  groups containing not more than 6 carbon  75     cess
comprises the catalytic hydrogenation of  atoms  (e.g. acetyl) and  the
term  'lower     a compound of the general formula          alkanoyloxy'
means alkanoyloxy groups con-
taining not more than 6 carbon atoms (e.g.             [err]
acetoxy).  Again, the term  'lower alkenyl'
means alkenyl groups containing not more  80                than 6 carbon
atoms (e.g  vinyl) and the                term  'lower alkynyl' means
alkynyl groups              (XII)         containing not more than 6 carbon
atoms                                                (e.g. ethynyl).  The
term  'halogen' means                  iodine, bromine, chlorine and
fluorine. The  85                                                expression
'17[err] - hydroxy - 17[err] - (lower     wherein D  represents the
remainder of the  alkanoic acid) lactone' refers to a configura- 30  D-ring
present in compounds of formula I,  tion at the C-17 carbon atom
illustrated as     II or III hereinbefore, X[err] represents a hydro-
follows     gen atom or a lower-alkyl, lower-alkylthio     or
lower-alkanoylthio group in the 6-posi-     tion or a halogen  atom  or a
lower-alkyl, 35  lower alkylthio or lower-alkanoylthio group     in the
7-position and EO  is an esterified                  [err]
90 



hydroxy group. These compounds of formula     XII are claimed per se in the
specification     of our copending application for Letters 40  Patent no:
36705/67  (now  serial no:  wherein W  is a lower-alkylene group such
1103987) and may be prepared as described  as ethylene or propylene. The
term  'lower     therein.                                   alkylene' is
used to mean an alkylene con-       The catalytic hydrogenation of the com-
taining not more than 6 carbon atoms. With     pounds of formula XII yields
an 11-(esterified  regard to X, the preferred compounds are  95 45
hydroxy) - desA - 9[err],10[err] - androstan - 5-  those in which it
represents a hydrogen atom     one or 11 - (esterified hydroxy) - desA -
9[err],  or lower-alkyl group in the 6- or 7-position     10[err] - pregnan
- 5 - one of the formula     or a halogen atom in the 7-position.
The following Examples illustrate the in-
vention:                                  100       [err]
EXAMPLE 1                                                  A  suspension of
262 mg of 5 per cent                                                rhodium
on alumina catalyst in a mixture            of 26 ml of 95 per cent ethanol
and 5.25                                                ml of 2-N sodium
hydroxide solution was 105     wherein X[err], D and EO have the
significance pre-reduced (i.e. hydrogenated at room tem- 50  given earlier.
This hydrogenation can be car-  perature and atmospheric pressure). To this
6                                          1,103,988      was added a
solution of 262 mg of 17[err]-  1103987)] in 15 ml of 95 per cent ethanol
65     ethyl - 17[err] - hydroxy - desA - androst - 9-  was added to the
mixture, and the reaction     en - 5 - one [obtained as described in the
mixture was then hydrogenated at room tem-     specification of our
copending application for  perature and atmospheric pressure. After one 5
Letters Patent no: 36705/67 (now serial no:  mol equivalent of hydrogen had
been ab-     1103987)] in 15 ml of 95% ethanol and the  sorbed, the
reaction was stopped and the cata-  70     mixture was then hydrogenated at
atmospheric  lyst was separated by filtration. After stand-     pressure
and room  temperature. After one  ing overnight the filtrate was
concentrated     mol equivalent of hydrogen had been ab-  in vacuo. 1 ml of
glacial acetic acid was 10 sorbed the reaction was stopped, the catalyst
added to the  residue and the mixture was     separated by filtration, and
the filtrate evapor-  then dissolved in 1 litre of ether. The cloudy  75
ated in vacuo. 1 ml of glacial acetic acid  solution was washed with 2-N
aqueous sodium     was added to the residue, which was then  carbonate
solution and then with water, dried     dissolved in 1 litre of ether. The
cloudy  over anhydrous sodium sulphate and evapora- 15  solution which
resulted was washed with 2-N  ted to dryness in vacuo. It yielded a colour-
sodium carbonate solution and then with water,  less oil which was
chromatographed on a  80     dried and evaporated to dryness in vacuo,
silica gel column using 1 per cent ethyl ace-        The reaction was
repeated three more times  tate in benzene as the eluant. First eluted
and the combined products were chromato-  was 20[err] - hydroxy - 10[err] -
desA - pregnan- 20  graphed on a column of activated magnesium   5-one of
melting point 107[err]-108[err]C  after 



silicate adsorbent. The eluates with 1 per  recrystallization from
(methylene chloride)/  85     cent ethyl acetate in benzene first gave
crystal- (petroleum ether). Rotatory dispersion (in     line fractions,
which were followed by non-  methanol): [[err]][err]=-25.3[err];
[[err]][err]=- 89[err];     crystalline fractions. The non-crystalline
frac- [[err]][err]= -274[err]; [[err]][err]=-l335[err]; [[err]] = 25  tions
were dissolved in 100 ml of methylene  -1165[err].     chloride and, after
the addition of 2.5 ml    Further elution yielded 20[err] - hydroxy-  90
of 2 per cent chromium trioxide in 90 per  9[err],10[err] - desA - pregnan
- 5 - one as a     cent acetic acid, were stirred overnight. The
colourless oil. Rotatory dispersion (in metha-     excess of chromic acid
was removed by wash- nol): [[err]][err]=- 14.8[err]; [[err]][err] = -
4.4[err]; [[err]][err]= 30  ing the methylene chloride solution with 10
+22.2[err]; [[err]][err]=+2148[err].     ml of 10 per cent sodium  hydrogen
sul-  (ii) A suspension of 262 mg of 5 per cent 95     phite solution,
followed by washing with 2-N  rhodium  on alumina catalyst in a mixture
sodium carbonate solution and then with water.  of 2 ml of 3-N aqueous
hydrochloric acid     The solution was then dried and evaporated  and 18 ml
of 95 per cent ethanol was hydro- 35  in vacuo. The residue was dissolved
in 50  genated at room temperature and atmospheric     ml of anhydrous
ethanol containing 172 mg  pressure.  A  solution of 262 mg of 20[err]- 100
of sodium ethoxide and left overnight. The  hydroxy - desA - pregn - 9 - en
- 5 - one     next day, after addition of 0.5 ml of glacial in 5 ml of
absolute ethanol was introduced     acetic acid, the solution was
evaporated in  into the hydrogenation flask and the reac- 40  vacuo and the
residue was taken up in 1  tion mixture was hydrogenated at room tem-
litre of ether. The ether solution was washed  perature and atmospheric
pressure. After one 105     with 2-N sodium carbonate solution and then
mol equivalent of hydrogen had been ab-     with water, dried and
evaporated. The resi-  sorbed the reaction was stopped, the catalyst
due was chromatographed on a column of  separated  by  filtration, and  the
filtrate 45  activated magnesium  silicate adsorbent and  neutralized with
2-N aqueous sodium hydrox-     gave crystalline 17[err] - ethyl - 17[err] -
hydroxy-  ide solution. An excess of 5 ml of 2-N aque- 110     desA -
9[err],10[err] - androstan - 5 - one, which  ous sodium  hydroxide was
added and the     was shown by thin layer chromatography to  solution
allowed to stand overnight. Ethanol     be identical with the crystalline
material ob- was then removed by evaporation at reduced 50  tained in the
first chromatographic separa-  pressure and, after the addition of 1 ml
tion. After two recrystallizations from ether  of glacial acetic acid, the
residue was ex- 115     it melted at 142[err]-144[err]C;
[a][err]=-11.65[err]  tracted with I litre of ether. The extract
(c=1.245 per cent in methanol).           was washed with 2-N  aqueous
sodium  car-                                                   bonate
solution and then with water, dried                      EXAMPLE 2
and concentrated in vacuo. It gave a colourless 55  (i) A suspension of 262
mg of 5 per cent oil, which was chromatographed on a silica 120     rhodium
on alumina catalyst in a mixture  gel column using 2 per cent ethyl acetate
of 26 ml of 95 per cent ethanol and 5.25  in benzene as the eluant. On
concentration,     ml of 2-N  aqueous sodium  hydroxide was  the first
fractions of the eluate yielded 20[err]-     hydrogenated at room
temperature and atmos-  hydroxy - 10[err] - desA - pregnan - 5 - one. 60
pheric pressure. A solution of 262 mg of 20[err] - Hydroxy - 9[err],10[err]
- desA - pregnan- 125     20[err] - hydroxy - desA - pregn - 9 - en-  5 -
one was obtained from the immediately     5-one [obtained as described in
the specifi-  subsequent fraction. Both products were iden-     cation of
our copending application for Letters  tical with the same compounds
obtained in     Patent No:  36705/67  (now  serial No:  part (i) of this
Example.       
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EXAMPLE 3                     5,5 - ethylenedioxy - 9[err],10[err] - desA -
andro-        17[err] - Acetoxy - 20[err] - hydroxy - 9[err],10[err]-  stan
- 17 - one.                  65      desA - pregnan - 5 - one was prepared
from    Splitting of the ketal in acetone solution      17[err] - acetoxy -
20[err] - hydroxy - desA - pregn-  in the presence of a catalytic amount of
para-  5  9 - en - 5 - one [obtained as described in  toluene-sulphonic
acid gave 9[err],10[err] - desA-     the specification of our copending
applica-  androstane - 5,17 - dione which melted at     tion for Letters
Patent no: 36705/67 (now  77.5-78[err]C;  [[err]][err] =+55[err]  (c=0.107
in  70     serial no: 1103987)] by hydrogenation under  dioxan).     acidic
conditions in the presence of a rhodium  9[err],10[err] - DesA - androstane
- 5,17 - dione 10  catalyst according to the procedure of Ex-  was also
obtained as follows:     ample 2(ii).                                     1
ml of JONES reagent (0.004 mol CrO[err])
was added to 200 mg of 17[err] - hydroxy-  75                      EXAMPLE
4                     9[err],10[err] - desA  - androstan - 5 - one in
A solution of 236 mg of 17[err] - hydroxy-  20 ml of acetone at - 10C. The
mixture     desA - androst - 9 - en - 5 - one [obtained  was left for 15
minutes at room temperature 15  as described in the specification of our
co-  and 5 ml of ethanol were then added. The     pending application for
Letters Patent no:  resulting suspension was evaporated to dry-  80
36705/67 (now serial no: 1103987)] in 40  ness in vacuo, water was added to
the resi-     ml of 95 per cent ethanol and 5.25 ml of  due and the
undissolved portion taken up     2-N aqueous sodium hydroxide solution was
in ether. The ether phase was washed with 20  hydrogenated  with one mol
equivalent of  a solution of sodium  bicarbonate and then     hydrogen over
236 mg of prereduced 5 per  with water, dried over sodium  sulphate and  85
cent rhodium on alumina catalyst. After separ-  evaporated to dryness.
There was thus ob-     ation of the catalyst, the solution was con-  tained
an oil which crystallized upon the     centrated to dryness in vacuo and
the resi-  addition of a small portion of petroleum ether. 25  due was
taken up in one litre of ether. The  The so-obtained crystals of
9[err],10[err] - desA-     ether solution was washed with water, dried
androstane - 5,17 - dione melted at 77.5-  90     over anhydrous sodium
sulphate and evapor-  78[err]C after recrystallization from cyclohexane;
ated to dryness in vacuo. 17[err] - Hydroxy-  [[err]][err]=+55[err]
(c=0.107 in dioxan); rota-     9[err],10[err] - desA - androstan - 5 - one
was ob-  tory  dispersion  in  dioxan  (c=0.107%): 30  tained from  the
residue by crystallization;  [[err]]=70;  [[err]] =+297[err];
[[err]][err]=+     melting point 144.5[err]-145C; [[err]][err]=-22[err]
798[err]; [[err]][err]=+2968[err](max); [[err]][err] =+467[err];  95
(c=0.103 in dioxan).                          [[err]][err]=0[err];
[[err]][err]=-1890[err].        17[err] - Hydroxy - 9[err],10[err] - desA -
andro-    5,5 - Ethylenedioxy - 9[err],10[err] - desA - an-     stan - 5 -
one was converted into 5,5-ethylene-  drostan - 17 - one was converted to
17[err]- 35  dioxy - 17[err] - hydroxy - 9[err],10[err] - desA-  [propyn -
(1) - (yl) - (1)] - 17[err] - hydroxy-     androstane as follows:
9[err],10[err] - desA  - androstan - 5 - one as 100
follows:        A solution of 238 mg of 17[err] - hydroxy-    A
tetrahydro-furan solution of 200 mg of     9[err],10[err] - desA -
androstan - 5 - one, 1 ml  5,5 - ethylenedioxy - 9[err],10[err] - desA -
andro-     of ethylene glycol and a catalytic amount of  stan - 17 - one
was added to a preformed     paratoluene-sulphonic acid in 100 ml of an-
solution of one mol equivalent of propyn- 105     hydrous benzene waa
slowly distilled until no  (1) - yl - (1) lithium  in 100 ml of an-
more water was coming over. The solution  hydrous liquid ammonia and the
reaction mix-     was  then concentrated to a small volume  ture was
stirred for 2 hours. After addition     45  in vacuo  and 5,5 -
ethylenedioxy - 17[err]-     of 1 g of ammonium  chloride, cooling was
hydroxy - 9[err],10[err]  - desA - androstane was  discontinued and the
reaction mixture was 110 



obtained from the residue by crystallization; allowed to evaporate. The
residue was ex-     melting point 115-116C, [[err]][err] =-9 (c=   tracted
with methylene chloride, the extract     0.0987 in dioxan).
washed with water, dried over anhydrous 50    5,5 - Ethylenedioxy - 17[err]
- hydroxy - 9[err], sodium sulphate and evaporated. The residue     10[err]
- desA - androstane was oxidized to 5,5-  was dissolved in 20 ml of acetone
and the  115     ethylenedioxy - 9[err],10[err] - desA - androstan-
catalytic amount of paratoluene-sulphonic acid     17-one as follows:
added. The solution was heated at reflux for       1 equivalent of 2 per
cent chromic acid  2 hours, then poured in water and extracted     in
pyridine was added to a solution of 282  with  methylene  chloride.  The
methylene 55  mg of 5,5 - ethylenedioxy - 17[err] - hydroxy-  chloride
extract was washed with water, dried  120     9[err],10[err] - desA  -
androstane in 50 ml of  over anhydrous sodium sulphate and evapora-
methylene chloride and the reaction mixture  ted to dryness in vacuo.
Crystallization of     stirred overnight. The reaction mixture was  the
residue gave 17[err] - [propyn - (1) - yl-     then washed with 10 per cent
aqueous sodium  (1)] - 17[err] - hydroxy - 9[err],10[err] - desA - andro-
60  hydrogen sulphite, 2-N aqueous sodium car-  stan - 5 - one.
125     bonate and water, then dried over anhydrous    5,5 - Ethylenedioxy
- 9[err],10[err] - desA - an-     sodium sulphate and concentrated to
dryness  drostan - 17 - one was converted to 17[err]-     in vacuo.
Crystallization of the residue gave  [2 - methyl - propen - (2) - yl - (1)]
- 17[err]-         8                                             1,103,988
hydroxy - 9[err],10[err] - desA - androstan - 5-  stan - 5 - one was
hydrolysed to 17[err]-hydroxy-  65      one as follows:
9[err],10[err] - desA  - androstan - 5 - one as         A solution of 280
mg of 5,5 - ethylene-  follows:      dioxy - 9[err],10[err] - desA  -
androstan - 17-    A solution of 250 mg of 17[err] - acetoxy-  5  one in
100 ml of tetrahydro-furan was added  9[err],10[err] - desA  - androstan -
5 - one in      dropwise to a stirred solution of one mol  60 ml of 95 per
cent methanol containing  70      equivalent of 2 - methyl - propen - (2) -
yl-  144 mg of potassium hydroxide was heated      (1) magnesium bromide in
100 ml of ether  at reflux for 1 hour. The resulting mixture      of room
temperature. The reaction mixture  was evaporated to dryness in vacuo,
water  10  was heated at reflux for 1 hour. After cool-  was added to the
residue and the suspension      ing in an ice-salt bath, a saturated
solution  extracted with ether. The ether phase was  75      of sodium
sulphate was slowly added in order  washed with water, dried over sodium
sul-      to decompose the  GRIGNARD   complex.  phate, filtered, the
solvent removed and the      This was followed by addition of anhydrous
crystalline residue then crystallized from  a  15  sodium  sulphate. The
solution was separa-  small volume of cyclohexane to yield crystals
ted by filtration and concentrated to dryness  of 17[err] - hydroxy -
9[err],10[err] - desA - andro-  80      in vacuo. The solution of the
residue and  stan - 5 - one which melted at 144.5[err]-145[err]C      of a
catalytic amount of paratoluene-sulphonic  after recrystallization  from
ethyl acetate;      acid in 20 ml of acetone was heated at re-
[[err]][err]=-22[err] (c=0.103 in dioxan). Rota-  20  flux for 2 hours,
then poured in water and  tory dispersion in dioxan (c=0.103):
[[err]][err]=      extracted  with  methylene  chloride.  The  -7[err];
[[err]][err]=0[err];  [[err]][err]=+52[err]; [[err]][err]=   85
methylene chloride extract was washed with  +571[err](max);
[[err]][err]=+492[err](min); [[err]][err] =      water, dried over
anhydrous sodium sulphate  +504[err](max);  [[err]][err]=+324[err];
[[err]][err] =0[err]; 



and evaporated to dryness. 17[err], - [2 - methyl-  [[err]][err]=
-202[err].  25  propen - (2) - yl - (1)] - 17[err] - hydroxy-
9[err],10[err] - desA - androstan - 5 - one was                 EXAMPLE 6
obtained from the residue.                        16[err] - Acetoxy - 20,20
- ethylenedioxy-  90
9[err],10[err] - desA  - pregnan - 5 - one was
EXAMPLE 5                      prepared from 16[err] - acetoxy - 20,20 -
ethyl-         17[err] - Acetoxy - 9[err],10[err] - desA - andro-  enedioxy
- desA - pregn - 9 - en - 5 - one  30  stan - 5 - one was obtained by
reduction of  [obtained as described in the specification of      17[err] -
acetoxy - desA - androst - 9 - en - 5-  our copending application for
Letters Patent 95      one [obtained by acetylation of testosterone  no:
36705/67 (now serial no: 1103987)] by      followed by ozonolysis,
pyrolysis, and bromi-  hydrogenation under basic conditions in the
nation and dehydrobromination according to  presence of a rhodium catalyst
according to  35  the methods described in our copending appli-  the
procedure of Example 2(i).      cation for Letters Patent no: 36705/67 (now
serial no: 1103987)] according to the method               EXAMPLE 7
100      of the first paragraph of Example 4, and    16[err] - Methyl -
20,20 - ethylenedioxy - 9[err],      melted at 118-119[err]C; [[err]][err]
=-28[err] (c=   10[err] - desA - pregnan - 5 - one was pre-  40  0.103 in
dioxan).                               pared from 16[err] - methyl - 20,20
- ethylene-         17[err] - Acetoxy - 9[err],10[err] - desA - andro-
dioxy - desA - pregn - 9 - en - 5 - one      stan - 5 - one was also
obtained as follows:  [obtained as described in the specification of 105
A solution of 250 mg of 17[err] - hydroxy-  our copending application for
Letters Patent      9[err],10[err] - desA  - androstan - 5 - one in  no:
36705/67 (now  serial no:  1103987)]  45  2.5 ml of pyridine and 2.5 ml of
acetic an-  by hydrogenation under basic conditions in      hydride was
left at room  temperature for  the presence of a rhodium catalyst according
18 hours. The mixture was then evaporated  to the procedure of Example
2(i).           110      to dryness at 80[err]C/11 mm., the residue was
taken up in ether, and the ether phase washed              EXAMPLE 8  50
with 1-N  hydrochloric acid, sodium  bicar-    21 - Acetoxy - 20,20 -
ethylenedioxy - 9[err],      bonate and water, and then dried over sodium
10[err] - desA - pregnan - 5 - one was pre-      sulphate. After filtration
and evaporation of  pared from 21 - acetoxy - 20,20 - ethylene-      the
ether, the residue was treated with a  dioxy - desA - pregn - 9 - en - 5 -
one 115      small quantity of petroleum ether to yield  [obtained as
described in the specification of  55  crystals of 17[err] - acetoxy -
9[err],10[err] - desA-  our copending application for Letters Patent
androstan - 5 - one which melted at 118-  no: 36705/67 (now  serial no:
1103987)]      119[err]C after recrystallization from methanol;  by
hydrogenation under acidic conditions in      [[err]][err] = -28[err]
(c=0.103% in dioxan). Rota-  the presence of a rhodium catalyst according
120      tory  dispersion  in  dioxan  (c=0.103 %);  to the procedure of
Example 2(ii).  60  [[err]][err]=-30[err];  [[err]][err]=0[err];
[[err]]=+10[err];       [[err]][err]= +449[err](max);  [[err]][err]=
+374[err](min);                   EXAMPLE 9       [[err]][err]
=+380[err](max); [[err]][err]=+224[err]; [a][err]=      20[err] - Hydroxy -
16[err],17[err] - isopropylidene-       0[err]; [[err]][err]=-652[err].
dioxy - 9[err],10[err] - desA - pregnan - 5 - one         17[err] - Acetoxy
- 9[err],10[err] - desA - andro-  was prepared from 20[err] - hydroxy -
16[err],17[err]- 125          
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isopropylidenedioxy - desA - pregn - 9 - en-  5 - oxo - desA - androst - 9
- en - 17[err] - yl)-                        5-one [obtained as described
in the specifi-  propionic acid lactone [obtained as described
cation of our copending application for Letters  in the specification of
our copending appli-                        Patent  no.  36705/67  (now
serial  no:  cation for Letters Patent no: 36705/67 (now
5  1103987)] by hydrogeration according to the  serial no: 1103987)] by
hydrogenation in the  65                        procedure of Example 2(i).
presence of a rhodium catalyst according to
the procedure of Example 1.                                       EXAMPLE
10                          7a,17a - Dimethyl - 17[err] - hydroxy - desA-
EXAMPLE 15                        9[err],10[err] - androstan - 5 - one was
prepared    17[err], 20;20,21 - bis(methylenedioxy) - 9[err],
10  from  7[err],17[err] - dimethyl - 17[err] - hydroxy-  10[err] - desA -
pregnan - 5 - one was prepared  70                        desA - androst -
9 - en - 5 - one [obtained  from  17a,20;20,21 - bis(methylenedioxy) -
as described in the specification of our co-  desA - pregn - 9 - en - 5 -
one [obtained                        pending application for Letters Patent
no:  as described in the specification of our co-                    15
36705/67 (now serial no: 1103987)] by hydro-  pending application for
Letters Patent no:                        genation in the presence of a
rhodium cata-  36705/67 (now serial no: 110398)] by hydro-  75
lyst according to the procedure of Example  genation in the presence of a
rhodium catalyst                        1.
according to the procedure of Example 2(i).
The activated magnesium silicate adsorbent
EXAMPLE 11                   used in the foregoing examples is a synthetic
20[err] - Hydroxy - 17[err] - methyl - 9[err],10[err]-  magnesia-silica gel
marketed by the Floridin  80                   20  desA - pregnan - 5 - one
was prepared from   Company, Tallahassee, Florida.  100-200
17[err] - methyl - 20[err] - hydroxy - desA - preg-  mesh material was
used. It will be appreciated                        nan - 9 - en - 5 - one
[obtained as des-  that when compounds of the pregnane series
cribed in the specification of our copending  are referred to in this
specification these com-                        application for Letters
Patent no: 36705/67  pounds are of the 17[err]-pregnane series unless  85
25  (now serial no: 1103987)] according to the  specifically indicated to
the contrary.                        procedure of Example 2(ii).
It will be appreciated that in the formulae
given in this description and accompanying
EXAMPLE 12                   claims the dots denote carbon atoms or CH,
17[err] - Methyl - 17[err] - hydroxy - desA-  CH[err] or CH[err] groups,
the residual valencies  90                        9[err],10[err] -
androstan - 5 - one was prepared  being  satisfied  by  hydrogen  atoms;
such                   30  from 17[err] - methyl - 17[err] - hydroxy -
desA-  valencies only being shown to indicate hydro-
androst - 9 - en - 5 - one [obtained as  gen atoms when configuration is of
signifi-                        described in the specification of our
copend-  cance, and then as unterminated solid or
ing  application  for  Letters  Patent no:  broken lines. Valencies shown
as solid lines  95                        36705/67  (now  serial no:
1103987)] by  denote [err]-configuration and those shown as
35  hydrogenation of the latter according to the  broken lines denote
a-configuration. The dots                        procedure of Example 1. On
recrystallization  representing angular methyl groups are en-
from  (ethyl acetate)/(petroleum  ether), the  larged solely for reasons of
clarity.                        product melted at 94.5[err]-95.5[err]C;
[[err]][err]=                        -36 (c=0.0998 in dioxan).
WHAT WE CLAIM  IS: -                       100
1) A process for the preparation of 9[err],                   40
EXAMPLE 13                    10[err] - desA  - androstan(or pregnan) - 5-
Hydrogenation  of  11[err],20[err]  - diacetoxy-  ones, which process
comprises catalytically                        desA - pregn - 9 - en - 5 -
one [obtained  hydrogenating a desA - androst(or pregn) -
as described in the specification of our co-  9 - en - 5 - one.
105 pending application for Letters Patent no:    2) A process at set forth
in claim 1, where-                   45  36705/67 (now serial no. 1103987)]
in ethano-  in a compound of the formula 



lic hydrochloric acid over 5 per cent rhodium-              [err]
on-alumina catalyst at room temperature and
atmospheric pressure according to the pro-                        cedure of
Example 2(ii) gave 11[err],20[err] - di-                   50  acetoxy -
9[err],10[err] - desA  - pregnan - 5-                        one.
ll[err],20[err]  - Diacetoxy - 9[err],10[err] - desA-
pregnan - 5 - one was hydrolysed in methanol
solution with one mol equivalent of potassium                    55
carbonate to give 11[err],20[err] - dihydroxy - 9[err],  wherein R[err]
represents a hydroxy or esterified                        10[err] - desA -
pregnan - 5 - one.         hydroxy group, R[err] represents a hydrogen  110
atom or a lower-alkyl group or R[err] together
EXAMPLE 14                   with R[err] represents an oxo, lower-alkylene-
3 - (17[err] - hydroxy - 5 - oxo - 9[err],10[err]-  dioxy or 17[err] -
hydroxy - 17[err] - lower alkanoic                        desA - androstan
- 17[err] - yl) - propionic acid  acid) lactone group, R[err] represents a
hydrogen                    60  lactone was prepared from
3-(17[err]-hydroxy-  atom or a lower-alkyl, hydroxy or esterified  115
1,103,988      isopropylidenedioxy - desA - pregn - 9 - en-  5 - oxo - desA
- androst - 9 - en - 17[err] - yl)-     5-one [obtained as described in the
specifi-  propionic acid lactone [obtained as described     cation of our
copending application for Letters  in the specification of our copending
appli-     Patent  no.  36705/67  (now  serial  no:  cation for Letters
Patent no: 36705/67 (now  5  1103987)] by hydrogeration according to the
serial no: 1103987)] by hydrogenation in the  65     procedure of Example
2(i).                  presence of a rhodium  catalyst according to
the procedure of Example 1.                    EXAMPLE 10
7[err],17[err] - Dimethyl - 17[err] - hydroxy - desA-               EXAMPLE
15     9[err],10[err] - androstan - 5 - one was prepared    17[err], 20;
20,21 - bis(methylenedioxy) - 9[err], 10  from  7[err],17[err] - dimethyl -
17[err] - hydroxy-  10[err] - desA - pregnan - 5 - one was prepared  70
desA - androst - 9 - en - 5 - one [obtained  from  17[err],20;20,21 -
bis(methylenedioxy) -      as described in the specification of our co-
desA - pregn - 9 - en - 5 - one [obtained      pending application for
Letters Patent no:  as described in the specification of our co-
36705/67 (now serial no: 1103987)] by hydro-  pending application for
Letters Patent no: 15  genation in the presence of a rhodium cata-
36705/67 (now serial no: 110398)] by hydro-  75     lyst according to the
procedure of Example  genation in the presence of a rhodium catalyst     1.
according to the procedure of Example 2(i).
The activated magnesium silicate adsorbent                    EXAMPLE 11
used in the foregoing examples is a synthetic       20[err] - Hydroxy -
17[err] - methyl - 9[err],10[err]-  magnesia-silica gel marketed by the
Floridin  80 20  desA - pregnan - 5 - one was prepared from  Company,
Tallahassee, Florida.  100-200     17[err] - methyl - 20[err] - hydroxy -
desA - preg-  mesh material was used. It will be appreciated     nan - 9 -
en - 5 - one [obtained as des-  that when compounds of the pregnane series
cribed in the specification of our copending  are referred to in this
specification these com- 



application for Letters Patent no: 36705/67  pounds are of the
17[err]-pregnane series unless  85 25  (now serial no: 1103987)] according
to the  specifically indicated to the contrary.     procedure of Example
2(ii).                   It will be appreciated that in the formulae
given in this description and accompanying                    EXAMPLE 12
claims the dots denote carbon atoms or CH,       17[err] - Methyl - 17[err]
- hydroxy - desA-  CH[err] or CH[err] groups, the residual valencies  90
9[err],10[err] - androstan - 5 - one was prepared  being  satisfied  by
hydrogen  atoms; such 30  from 17[err] - methyl - 17[err] - hydroxy - desA-
valencies only being shown to indicate hydro-     androst - 9 - en - 5 -
one [obtained as  gen atoms when configuration is of signifi-     described
in the specification of our copend-  cance, and then as unterminated solid
or     ing  application  for  Letters  Patent no:  broken lines. Valencies
shown as solid lines  95     36705/67  (now  serial no: 1103987)] by
denote [err]-configuration and those shown as 35  hydrogenation of the
latter according to the  broken lines denote a-configuration. The dots
procedure of Example 1. On recrystallization  representing angular methyl
groups are en-     from  (ethyl acetate)/(petroleum  ether), the  larged
solely for reasons of clarity.     product melted at 94.5-95.5[err]C;
[[err]][err]=     -36[err](c=0.0998 in dioxan).                 WHAT WE
CLAIM  IS: -                      100
1) A process for the preparation of 9[err], 40                 EXAMPLE 13
10[err] - desA  - androstan(or pregnan) - 5-       Hydrogenation  of
11[err],20[err] - diacetoxy-  ones, which process comprises catalytically
desA - pregn - 9 - en - 5 - one [obtained  hydrogenating a desA -
androst(or pregn) -     as described in the specification of our co-  9 -
en - 5 - one.                         105     pending application for
Letters Patent no:    2) A process at set forth in claim 1, where- 45
36705/67 (now serial no. 1103987)] in ethano-  in a compound of the formula
lic hydrochloric acid over 5 per cent rhodium-                [err]
on-alumina catalyst at room temperature and     atmospheric pressure
according to the pro-     cedure of Example 2(ii) gave 11[err],20[err] -
di- 50  acetoxy - 9[err],10[err] - desA  - pregnan - 5-     one.
11[err],20[err]  - Diacetoxy - 9[err],10[err]  - desA-     pregnan - 5 -
one was hydrolysed in methanol     solution with one mol equivalent of
potassium 55  carbonate to give 11[err],20[err] - dihydroxy - 9[err],
wherein R[err] represents a hydroxy or esterified     10[err] - desA -
pregnan - 5 - one.         hydroxy group, R[err] represents a hydrogen  110
atom or a lower-alkyl group or R[err] together                    EXAMPLE
14                   with R[err] represents an oxo, lower-alkylene-       3
- (17[err] - hydroxy - 5 - oxo - 9[err],10[err]-  dioxy or 17[err] -
hydroxy - 17[err] - lower alkanoic     desA - androstan - 17[err] - yl) -
propionic acid  acid) lactone group, R[err] represents a hydrogen 60
lactone was prepared from  3-(17[err]-hydroxy-  atom or a lower-alkyl,
hydroxy or esterified  115              hydroxy group, X represents a
hydrogen or  R[err] each represent a hydroxy group, a de- 



halogen atom  or a lower-alkyl, lower-alkyl-  rivative of such a compound
in which the  40    thio or lower-alkanoylthio group in the 6-  20-oxo
group is reduced to a 20-hydroxy    or 7-position and T represents a
hydrogen  group or a corresponding derivative in which 5  atom  or a
hydroxy or esterified hydroxy  said 20-hydroxy group is esterified, is
cata-    group, is catalytically hydrogenated.       lytically
hydrogenated.      3) A  process as set forth in claim  2,    8) A process
as set forth in claim 7, where-  45    wherein a 17a - (lower alkyl) -
17[err]  -  in 20 - hydroxy - desA - pregn - 9 -en - 5 -    hydroxy - desA
- androst - 9 - en - 5 - one  one is catalytically hydrogenated. 10  is
catalytically hydrogenated.            9) A process as set forth in claim
1, where-      4) A process as set forth in claim 3, where- in a compound
of the formula    in 17a - ethyl - 17[err] - hydroxy - desA -    androst -
9 - en - 5 - one is catalytically                  [err]    hydrogenated.
15   5) A process as set forth in claim 1, where-    in a compound of the
formula                                                    wherein T and X
have the significance given                 in claim 2, R[err] and R[err]
have the significance                                             given in
claim 7 and OA represents a hydroxy      wherein R[err], R[err], T and X
have the signi-  or esterified hydroxy group, or a 17a, 20;    ficance
given in claim 2, is catalytically hydro-  20,21-bis(methylene dioxy)
derivative of such  55 20  genated.                                a
compound in which OA and R[err] each re-      6) A process as set forth in
claim 1, where- present a hydroxy group, a 17a,21-ketal or    in a compound
of the formula            acetal of such a compound in which OA and
[err]      R[err] each represent a hydroxy group, a 16[err],
17[err]-ketal or acetal of such a compound in  60
which R[err] and R[err] each represent a hydroxy                    [err]
group, a derivative of such a compound in                    which the
20-keto group is reduced to a 20-
hydroxy group or a corresponding derivative                    in which
said 20-hydroxy group is esterified,  65            is catalytically
hydrogenated.                 10) A process as set forth in any one of
, wherein R[err], R[err], T and X have the sign-  claims 1 to 9 inclusive,
wherein rhodium  is 25  ficance in claim  2, is catalytically hydro-  used
as the hydrogenation catalyst.    genated.
11) A process for the preparation of 9[err], 70      7) A process as set
forth in claim 1, where- 10[err] - desA - androstan(or pregnan) - 5 -    in
a compound of the formula            ones, substantially as described with
reference                                             to the foregoing
examples.                          [err]                12) 9[err],10[err]
- desA - androstan(or preg -                      nan) - 5 - ones, when
manufactured by the  75                      process claimed in any one of
claims 1 to                11 inclusive.
13) Compounds of the formula   



[err]   30, wherein  R[err] represents a hydrogen  or              [err]
fluorine atom  or a lower-alkyl, hydroxy or     esterified hydroxy group,
R[err] represents a     hydrogen or halogen atom, R[err] represents a
hydrogen or halogen atom  or a lower-alkyl,  , wherein R[err], R[err],
R[err] and X have the signi-  80 35  hydroxy or esterified hydroxy group
and T  ficance given in claim 2.     and X have the significance given in
claim    14) A 17a - (lower alkyl) - 17[err] - hydroxy -     2, or a
20-ketal thereof, a 16a,17a-ketal or  desA - 9[err],10[err] - androstan - 5
- one.     acetal of such a compound in which R[err] and    15) 17a -
(Methyl or ethyl) - 17[err] -               hydroxy - desA - 9[err],10[err]
- androstan - 5 -    27) Compounds of the formula           40     one.
16) DesA - 9[err],10[err] - androstan - 5,17 -                      [err]
dione. 5    17) 17[err] - Hydroxy - desA - 9[err],10[err] -    androstan -
5 - one.      18) Compounds of the formula                   R[err] [lower
alkenyl)                                             , wherein R[err] and
R[err] have the significance                   given in claim  7, OA has
the significance           [err]                     given in claim 9 and X
has the significance                 given  in  claim  2,  17[err],20;20,21
-  bis  45    wherein R[err], R[err] and X have the significance
(methylenedioxy) derivatives of those com- 10  in claim 2.
pounds in which OA and R[err] each represent      19) 17[err] - (2 - methyl
- propen - (2) -  a hydroxy group, 17[err],21-ketals and acetals of    yl -
(1)] - 17[err] - hydroxy - desA - 9[err],10[err] -  those compounds in
which OA and R[err] each    androstan - 5 - one.                 represent
a hydroxy group, 16a,17a-ketals  50      20) Compounds of the formula
and acetals of those compounds in which R[err]
and R[err] each represent a hydroxy group, de-                   [err]
rivatives thereof in which the 20-keto group
is reduced to a 20-hydroxy group and the cor-                   responding
derivatives in which 20-hydroxy  55 15                             group is
esterified.                                            28) 17[err],20;20,21
- bis(methylenedioxy) -              9[err],10[err] - desA - pregnan - 5 -
one. 



29) Compounds of the formula    wherein R[err], R[err] and X have the
significance                  [err]    given in claim 2.      21) 17[err] -
[propyn - (1) - yl - (1)] - 17[err]-    hydroxy - desA - 9[err],10[err] -
androstan - 5 - 20 one.      22) Compounds of the formula
[err]                      wherein R[err] and R[err] have the significance
given in claim 2, X[err] represents a hydrogen             atom  or a
lower-alkyl, lower-alkylthio or
lower-alkanoylthio group in the 6- or 7-posi-                    tion or a
halogen atom in the 7-position, EO  65
represents a hydroxy or esterified hydroxy                   group and
R[err] represents a hydrogen atom or
a lower-alkyl, lower-alkenyl or lower-alkynyl    , wherein R[err], R[err]
and R[err] have the signifi-  group.    cance given in claim 7 and X has
the signi-   30) Compounds of the formula            70 25  ficance given
in claim 2, 20-ketals thereof,    16[err],17[err]-ketals and acetals of
those compounds                   [err]    in which R[err] and R[err] each
represent a    hydroxy group, derivatives thereof in which    the 20-oxo
group is reduced to a 20-hydroxy 30  group and the corresponding
derivatives in    which said 20-hydroxy group is esterified.      23) A 20
- hydroxy - 9[err],10[err] - desA -    pregnan - 5 - one.      24) 20[err]
- Hydroxy - 9[err],10[err] - desA - 35  pregnan - 5 - one.      25) A 20 -
(lower alkylenedioxy) - 9[err],    10[err] - desA - pregnan - 5 - one.
, wherein R[err], R[err] and R[err] have the signifi-      26) 20 -
Ethylenedioxy - 9[err],10[err] - desA - cance given in claim 7 and X and EO
have    pregnan - 5 - one.                   the significance given in
claim 29, 20-ketals         12
1,103,988       thereof, 16[err],17[err]-ketals and acetals of those  ,
wherein R[err] and R[err] have the significance  10      compounds in which
R[err] and R[err] each repre-  given in claim  7, OA has the significance
sent a hydroxy group, derivatives thereof in  given in claim  9 and X[err]
and EO have the      which the 20-oxo group is reduced to a 20-
significance given in claim 29, 17[err],20;20,21-   5  hydroxy group and
the corresponding deriva-  bis(methylenedioxy) derivatives of those com-
tives in which said 20-hydroxy group is esteri-  pounds in which OA and
R[err] each represent  15 



fied.                                    a hydroxy group, 17a,21-ketals and
acetals of         31) Compounds of the formula           those compounds
in which R[err] and OA each
represent a hydroxy group, 16[err],17[err]-ketals and
acetals of those compounds in which R[err] and
[err]             R[err] each represent a hydroxy group, deriva-  20
tives of those compounds in which the 20-                keto group is
reduced to a 20-hydroxy group
and the corresponding derivatives in which                   said
20-hydroxy group is esterified.                  W. D. WHITAKER
Patent Agent                                                    for F.
Hoffmann-La Roche & Co.,
Aktiengesellschaft. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1968. Published by the Patent Office, 26,
Southampton Buildings, London, W.C.2, from which copies may be obtained.
ERRATA       SPECIFICATION No. 1,103,988  Page 3, line 89, for
"phenylethyl" read "phen-     ethyl" Page 5, lines 1 and 2, for "formula"
read     "formulae" Page 5, line 55, for "XII" read "XIII" Page 7, line 41,
for "waa" read "was" Page 8, line 9, for "of" read "at" Page 10, line 55,
for "(methylene dioxy)" read     "(methylenedioxy)" THE PATENT OFFICE
25th March 1968    


