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hydroxy-5-oxo-3,5-seco-A-norandro-
stan-3-ioc acid was filtered washed  ith
[err]                     water and dried. After recrystallisation from
acetone, it melted at 196-197[err]C.                               A
solution of 1.5 g of 17[err]-ethyl-17[err]- wherein P represents a hydrogen
atom or a       androstan-3-oic acid in 100 ml of methanol
lower-alkyl group, Q represents a lower-alkyl      was titrated with 2-N
sodium methoxide to                 or aryl group or P and Q together
represents   the reddish colour of phenolphthalein, and        a
lower-alkylene group such as tetramethylene  then evaporated to dryness in
vacuo, giving           or pentamethylene.               As mentioned
earlier, may be necessary  oxo - 3,5 - seco-A-norandrostan-3-oic
to protect hydroxy groups present in the C-16  acid as the residue. 5 g of
sodium  phenyl-               C-17 or C-21 position. The 16-hydroxy, 17a-
acetate were added to the residue and the        hydrozy, 17[err]-hydroxy
or 21-hydroxy groups   mixture was pyrolysed in vacuo (pressure less
can be protected by esterification as described    than 0.1 mm) at
285[err]-295[err]C fpr 2.5 hours          earlier or by etherification. A
suitable ether   The sublimate was dissolved  in  acetone,
protecting group is, for example, the tetra-    filtered and the filtrate
concentrated in vacuo.         hydri-pyranyl ether group. Also, protection
The resulting syrupy residue was chromato-              for the
16[err]0hydroxy, 17[err]-hydrox or 21-   graphed on a vacuum of 60 g of
activated              hydroxy groups can be effected by forming
magnesium silicate adsorbent. The fractions            the lower-alkyl
orthoesters thereof; there is,    eluted with benzene and 0.5 per cent
ethyl      16[err], 17[err]- or 17[err],21- (lower alkyl) orthoesters
acetate in benzene were combined and gave-         In compounds containing
the dihydroxy-   17[err]-ethyl-17[err]-hydroxy-10[err]-desA-       acetone
side-chain at the 17-carbon atom (for   androstan-5-one, which had a
melting point example, compounds comtaining grouping Ic  of 94[err]-95[err]
after recrystallisation from 



in which R[err] and OR[err] each represents a  petroleum ether. The
fractions eluted with 2  hydroxy group), this side-chain can be pro-  per
cent and 5 per cnet ethyl acetate in ben-        tected by forming the
17,20;20,21-bis-   zene were combined and gave 17[err]-ethyl-17[err]-
(methylenedioxy) group or by forming a 17,
hydroxy-10[err]-desA-androstan-5-one,   21-acetal or ketal group or by
forming 17, 21-    which had a melting point of 185[err]-185.5[err]C
diester. The 17,21-acetal or ketal and 17,21-   after two
recrystallisations from petroleum     diester hinder the 20-ketone group
and mini-   ether.        mise the possibility of its participating in un-
One equivalent of sodium ethoxide dis-    30  wanted side reactions. On the
other hand, the    solved in 5 ml of absolute ethanol was added
17,20;20,21-bis(methylenedioxy) deriavatives   to a solution of 100 mg of
17[rtt]-ethyl-17[err]-         actually convert the ketone to a
non-reactive    hydroxy-10[err]-desA-androstan-5-one         derivative.
When both a 16[err]0hydroxy and    in 10 ml of absolute ethanol. The
reaction         17[err]-hydroxy group are present, these groups   mixture
was maintained at room temperature      can be protected by the formation
of a 16[err],   overnight, then acidified with glacial acetic-
17[err]-aceto; or ketal. The various protecting    acid, poured in water
and extracted with       groups mentioned earlier can be removed by
methylene chloride. The extract was washed          methods known per se;
for example, by mild   with water, dried over anhydrous sodium sul-
acid hydrolysis.                 phate and concentrated in vacuo. Thin
layer                     The following examples illustrate the
chromatograph showed the product to be        manner in which the novel
des-A-steriods pro-    17[err]-ethyl-17[err]-hydrixy-10[err]-desA-
vided by the invention can be obtained:      androstan-5-one. It was
obtained in a cry-                                EXAMPLE 1            and
melted at 89[err]-95[err]C.         A solution of 3.2 g of
17[err]-ethyl-testo-   17[err]-Ethyl-17[err]-hydroxy-10[err]-desA-   45
sterone in 50 ml of methylene chloride and    androstan-5-one was also
prepared as follows:       25 ml of ethyl acetate was ozonized at -70[err]
A solution of 3 g of 17[err]-ethyl-17[err]-hydroxy-        C [acetone/(dry
ice) bath] until the solution  androsta-1,4-dien-3-one in 75 ml of ethyl
acetate was        was blue in colour. After oxygen had been    lene
chloride and 25 ml of ethyl acetate was        passed through, the solution
was evaporated   ozonized at -70[err]C until it becomes blue        in
vacuo at room temperature. The syrupy   After evaporation to dryness, the
residue was        residue was then dissolved in 100 ml of  dissolved in
100 ml of glacial acetic acid 



glacial acetic acid and , after addition of 5   containing 5 ml of 30 per
cent hydrogen per-      ml of 30 per cnet hydrogen peroxide, left   oxide
and the solution allowed to stand at      for 24 hours at 0[err]-5[err]C.
Following this time,   room temperature for 2 days. This reaction it was
evaporated to dryness, dissolved in    mixture was concentrated to dryness
and the 1500 ml of ether, and extracted with 2-N    residue dissolved in 1
litre of ether. The ether sodium carbonate soluiotn. The alkaline ex-
solution was then extruded ten times with tract was poured into ice-cold
hydrochloric   25 ml portions of aqueous 2-N sodium car- acid. The
resulting crystalline 17[err]-ethyl-17[err]   bonate solution and the
carbonate extract       22nd Feb 2002
1,103,986       were acidified  with  ice-cold concentated  lenedioxy -5 -
oxo - 3,5- seco - A - nor -     hydrochloric acid. The non-crystalline pre-
pregnane-3-oic was prepared by ozonolysis        cipitate containing
17[err]-ethyl-17[err]-hydroxy-  of 16[err] - methyl -  20,20 -
ethylenedioxy-        10[err]-carboxy-desA-androstan-5-one was separ-
pregn-4-en-one according to the procedure of     5  ated by filtration,
dried, dissolved in 135 ml  the first  paragraph of Example 1.        of
absolute ethanol and, after addition of 9    16[err]  - Methyl - 20,20 -
ethylenedioxy -        ml of aqueous 2-N sodium hydroxide, boiled  10[err]
- desA - pregnan - 5 - one and 16[err]-  70        for 1 hour. The reaction
mixture was con-  methyl - 20,20 - ethylenedioxy - 10[err] - desA -
centrated to a small volume in vacuo and  pregan-5-one were prepared from
16[err]-    10  diluted with 1750 ml of ether. The ether  methyl - 20,20 -
ethylenedioxy-5-oxo-         solution was washed with water, dried over
3,5 - seco - A -  norpregnan -3 - oic acid by         anhydrous sodium
sulphate and concentrated  conversion of the latter to its sodium salt 75
to drynes in vacuo. The residue was crystal-  followed by pyrolysis
according to the pro-         lized from ether/(petroleum ether) to give
cedure of the second and third paragraphs     15  17[err]- ethyl - 17[err]
- hydroxy- 10[err]-desA-       of Example 1.         androstan-5one of
melting 89[err]-90[err]C. 



EXAMPLE 5                         EXAMPLE 2
7[err],17[err] - Dimethyl - 17[err]-hydroxy - 5-  80            17[err]-
Hydroxy - 5 -oxo-3,5-seco- A-  oxo-3,5 - norandrostan-3-oic
norandrostan-3-ioc was prepared by ozonolysis  acid was prepared from
7[err],17[err]-dimethyl-     20  of testosterone according to the procedure
of    testosterone by ozonolysis of the latter accord-         the first
paragraph of Example 1.       ing to the procedure the first paragraph of
17[err] - Hydroxy - 10[err]-desA-androstan -    Example 1.         5-one
and 17[err]- hydroxy -10[err]-desA  -
7[err],17[err]-Diethyl-17[err]-hydroxy-10[err]-      25  androstan-5-one
were prepared from 17[err]-   desA-androstan -5-one and 7[err], 17[err]-
stan-3-oic acid according to the proccedure of   androstan-5-one were
prepared from 7[err], 17[err]-          the second and third paragraphs of
Example  dimethyl-17[err]-hydroxy-5-oxo-3,5-          1.
seco-A0norandrostan -3-oic acid by
conversion of the latter to its sodium salt      30  16[err] - Acetoxy -
20,20 -ethylenedioxy-    followed by pyrolysis according to the pro-
pregn-4-en-3-one was prepared by acetylation   cedure of the second and
third paragraphs          of 16[err] - hydroxy - 20,20  -ethylenedioxy-  of
Example 1.          pregn-4-en-3-one with one equivalent of          acetic
anhydride in pyridine solution at room              EXAMPLE 6      35
temperature for 2 hours, followed by concen-
17[err]-Methyl-17[err]-hydroxy-5-oxo-          tration to dryness in vacuo.
16[err]-acetoxy-20,    3,5-sexo-A-norandrostan-3-oic acid was          20 -
ethylenedioxy - 5 - oxo- 3,5- seco-    prepared from
17[err]-methyl-testosterone by          A-norpregnan-3-oic acid was
prepared by  ozonolysis according to the procedure of the
ozonolysis of 16[err]-acetoxy-20,20-eth-    first paragraph of Example1.
The so-obtained      40  lenedioxy-pregn-4-en-3one accoring to the
product melted at 191[err]-194[err]C; [[err]][err]=          procedure of
the first paragraph of Example  +9.8[err] (c=1 in chloroform).          1.
17[err] - methyl  - 17[err]  - hydroxy - lO[err] - 16[err]Acetoxy- 20,20 -
ethylenedixoy - 10[err]-        desA -androstan - 5- one and 17[err]-methyl
- 105          deA:- pregann - 5  - one  17[err]- hydroxy - 10[err] - desA
- androstan   -  45  2O,2 -ethylenedioxy - 10[err] -  desA  -pregnan-
5-one were prepared from  17[err]-methyl-17-           5-one were prepared
from 16[err]-acetoxcy-20,  hydroxy   - 5 - oxo - 3,5  -seco - A - nor -
20- ethylenedioxy -5-oxo 3,5- seco- A -               androstan -3-oic-
acid  by conversion of  the           norpregnan-3-oic acid  by conversion
of the  later to its sodium salt followed by pyro-  110           latter to
its sodium salt  followed by  pyrolysis   lysis according  to the proecdure
of the  second 



50  (according   to the second and third  paragraphs  and third  paragraphs
of  Example 1. The so-           of Example-1) and reacetylation  with
acetic  obtained  17[err]  - methyl - 17[err] - hydrory   -    anhydride
and pyridine.                                10[err] -desA - methyl
-17[err] - hydroxy -                 EXAMPLE 4         chloroform) and the
10[err]-isomer melted at           3B - Hydroxy -  16[err] - methyl- 20,20
-  165[err] - 167[err]C  [err] = -19.8[err]   (c=   0.5 in       55
ethylenedioxy-pregn-5-ene was prepared by    chloroform)
ketalisaton of 3[err] -hydroxy-16[err]-methyk-pregn-
chloroform).    EXAMPLE 7        5-en-20-one in- benzene solution  with
ethylene  3 - (17[err] - hydroxy - 5 - oxo - 3.,5 - seco -  120
glycol  using paratoluene-sulphotonic acid as A - norandrostan- 17[err] -
yl -3- oic acid) -          catalyst. Pyridine/chromic acid oxidation of
propionic acid  lactone was prepared by ozono-       60  the so-obtained
-3[err] - hydroxy -16[err] - methyl -      lysis of
3-(3-oxo-17[err]-hydroxy -           20,20 - ethylenedioxy - pregn -5 - ene
yielded  androst - 4 - en - 17[err] - yl) - propionic acid
16[err]- methyl -20,20 - ethylenedioxy - pregn -  lactone, according to the
procedure of the first    125           4-en-3-one.
16[err]-methyl-20,20-ethy -             paragraph of Example 1
1,l03,986                    7        3 - (17[err] - hydroxy -5 - oxo - 10a
-  used in  the foregoing Examples is a synthetic             desA -
androstan - 17[err] - yl) - propionic acid  magnesia-silicagel marketed by
the Floridin .40             lacrone and 3 - (17[err] - hydroxy - 5 - oxo -
Company,  Tallahassee  Florida.  100-200             10[err] - desA -
androstan - 17[err] - yl) - propionic  mesh material was used. 5  acid
lactone were prepared from  3-(17[err]-    It will be appreciated that
when compounds             hydroxy - 5 - oxo  - 3,5- seco - A - nor-  of
the pregane series are referred to in this             androstan - 17% - yl
- 3 -oic acid) - pro -  specification these compounds are of the 17[err] -
45             pionic acid lactone by conversion of the latter  pregnane
series unless specifically indicated             to its sodium  salt
followed by pyrolysis  to the contrary.         10  according to the
procedure of the second and    It will be appreciated that in the  formulae



third paragraphs of Example 1.
given in this description and accompanying
EXAMPLE 8                  claims the dots denote carbon atoms or CH, 50
20[err] - Acetoxy - 5 - oxo - 3,5 - seco - A -  CH[err]  or CH[err] groups,
the residual valencies             norpregnan-3-oic  acid  was  prepared
by being satisfied by hydrogen atoms; such         15 ozonolysis of
20[err]-acetoxy-pregn-4-en-3-one         valencies only being shown to
indicate hydro-             according to the procedure of the first para-
gen  atoms when configuraton is of signific-             graph of Example 1
ance, and then as unterminated solid or broken  55               20[err] -
hydroxy - 10[err] - desA - pregnan -  lines. Valencies shown as solid lines
denote             5- one and 20[err] - hydroxy - 10[err]   -desA-
[err]-configuration   and those shown as broken         20  pregnan 5-one
were prepared from 20[err]-hydroxy-5-  lines deote a-configuration. The
dots repre-  oxo - 3,5 - seco - A - norpregnan - 3 - oic  senting angular
methyl groups are enlarged         solely for reasons of clarity
60             acid by conversion of the latter to its sodium
salt followed by pyrolysis according to the             procedure of the
second and third para-    WHAT WE CLAIM  IS: -         25  graphs of
Example 1.                        1) Compounds of the general formula:
EXAMPLE 9               5,20 - Dioxo - 3,5 - seco -A- norpreg -
nan-3-oic acid was prepared by ozonolysis of             progesterone
according to the first paragraph                 [err]         30  of
Example 1.               10[err] - desA - pregna - 5,20 - dione and
10[err] - desA - pregnan   - 5,20 - dione were             prepared from
5,20-dioxo-3,5-seco-A-norpreg-             nan-3-oic acid by conversion of
the latter to  wherein X represents a hydrogen atom or a         35  its
sodium salt followed by pyrolysis accord-  lower-alkyl, lower-alkylthio or
lower-alkanoytlthio  65             ing to the procedure of the second and
third     group in the 6- or 7-position or a halo-             paragraphs
of Example 1.                  gen atom in the 7-position and D represents
The activated magnesium silicate adsorbent  a grouping of the formula    



[err]               70  in  which R[err] represents a hydroxy or esterified
a hydrogen or fluorine atom or a lower-alkyl,             hydroxy group,
R[err] represents a hydrogen atom   hydroxy or esterified  hydroxy group as
well             or  a, lower-alkyl group or R[err] together with  as
20-ketals of those compounds containing                      R[err]
represents an oxo, lower-alkylenedioxy or  grouping Ib,
16[err],17[err]-ketals and acetals of  85
17[err]-hydroxy-17[err]-(lower alkanoic acid) lactone  those compounds
containing grouping Ib or         75   group, R[err] represents a hydrogen
atom   or a  Ic in which R[err] and R[err] each represent a
lower-alkyl,  hydroxy  or esterified hydroxy  hydroxy group, 17[err],20;
20,2l-bis(methylene- group, R[er] represents a hydrogen or halogen  dioxy)
derivatives  of those compounds con-     atom  or a lower-alkyl, hydroxy or
esterified  taining grouping Ic in which R4  and OR[err]  90
hydroxy group, R[err] represents a hydrogen or  each represent a hydroxy
group, 17[err],21-ketals         80  halogen atom , OR[err] represents a
hydroxy or  and acetals  of  those compounds containing
esterified hydroxy group and R[err] represents  grouping Ic in which R[err]
and  OR" each repre-    1,103,986                                        7
3-(17[err] - hydroxy -5-oxo- 10[err]-  used in the foregoing Examples is a
synthetic desA - androstan -17[err]-yl)-propionic acid    magnesia
silicagel marketed by the Floridin lacton and 3- (17[err]-hydroxy -5- oxo-
Company, Tallahassee, Florida 100-200 10[err] - desA - androsan
-17[err]-yl)-propionic  mesh material was used. 5  acid lactone were
prepared from 3-(17[err]-     It will be appreciated that when compounds
hydroxy 5--oxo-3,5 -seco-A-nor-                  of the pregnane series are
referred to in this androstan -17[err]-yl-3-oic acid)-pro-
specification these compounds are of the 17[err] pionic acid Iactone by
conversion of the latter  pregnane series unless specifically indicated to
its sodium salt followed by pyrolysis         to the contrary. 10
according to the procedure of the second and third paragrpahs of Example 1.
It will be appreciated that in the formulae 



given in this description and accompaying claims the dots denote carbon
atoms, or CH Example 8 20[err]-Acetoxy-5-oxo3,5-seco -A-
CH[err] or CH[err] groups, the residual valencies norpregnan-3-oic acid was
prepared by           being satisfied  by hydrogen  atoms; such 15
ozonolysis of 20[err]-acetoxy-pregn-4-en-3 one  valencies only being shown
to indicate hydro- according to the procedure of the first para-        gen
atoms when configuration is of significi- graph of Example 1.
ance, and dthen as unterminated solid or broken 20[err] - hydroxy-10[err]
-desA-pregnan-           lines. Valencies shown a solid lines denote 5-one
and 20[err] - hydroxy-10[er]-desA-          [err]-configuraion and those
shown as broken pregnan -5-one were prepared from 20[err]-hydroxy-5-  lines
denota a-configuration. The dots repre- oxo-3,5-seco-A-norpregnan-3-oic
senting angular methyl groups are enlarged acid by conversion of the latter
to its sodium         solely for reasons of clariy. salt followed by
pyrolysis according to the procedure of the second and third para-
WHAT WE CLAIM IS:- 25  graphs of Example 1.
1) Compounds of the general formula: EXAMPLE 9
[ERR] 5,20 - Dioxo-3,5-seco-A-norpreg- nan-3-oic acid was prepared by
ozonolysis of progesterone according to the first paragraph 30 of Example
1. 10[err] - desA - pregna -5,20- dione and 10[err]-des A-pregnan - 5,20
-dione were prepard from 5,20-dioxo-3,5 seco-A-norpreg- nan-3-oic acid by
conversion of the latter to            wherein X represents a hydrogen atom
or a 35  its sodium salt followed by pyrolysis accord-           lower -
alkyl, lower-alkylthio or lower alkanoylthio ing to the procedure of the
second and third               group in the 6- or 7-position or a halo-
paragraphs of Example 1.                                   gen atom in the
7-position and D represents The activiated magnesium silicate absorbent
a grouping of the formula [err] 70  in which R[err] represents a hydroxy or
esterified        a hydrogen or fluorine atom or a lower-alkyl, hydroxy
group, R[err] represents a hydrogen atom              hydroxy or esterfied
hydroxy group as well or a lower-alkyl group or R[err] together with
as 20-ketals of those compounds containing R[err] represents an oxo,
lower-alkylenedioxy or              grouping Ib, 16[err], 17[err]-ketals
and acetals of 



17[err]-hydroxy 17[err]-(lower alkanoic acid) lactone          those
compounds containing grouping Ib or 75  group, R[err] represents a
hyddrogen atom or a            Ic in which R[err] and R[err] each represent
a lower-alkyl, hydroxy or esterified hydroxy                    hydroxy
group, 17a,20;20,21 -bis(methylene- group, R[err] represents a hydrogen or
halogen                dioxy) derivatives of those compounds con- atom or a
lower-alkyl, hydroxy or esterified                  taining grouping Ic in
which R[err] and OR[err] hydroxy group, R[err] represents a hydrogen or
each represent a hydroxy group, 17a,21-ketals 80  halogen atom, OR[err]
represents a hydroxy or             and acetals of those compounds
containing esterified hydroxy group and R[err] represents
grouping Ic in which R[err] and OR[err] each repre-          8
1,103,986         sent a hydroxy group and compounds   in which    4)
17[err] - (Lower  alkyl) - 17[err] - hydroxy  -        any 20-keto  group
is reduced to a 20 -hydroxy  10[err]-desA-androstan-5-ones.        group
and compound  in which said 20-    5) 17[err] - Ethyl -  17[err]- hydroxy -
10[err] -        hydroxy group is esterified.    5    2) 17a - (Lower
ulkyl) - 17[err] - hydroxy  -       W D WHITAKER
l0[err]-desA-androstan-5-ones.                          Patent Agent
3) 17[err] - Ethyl - 17[err] - hydroxy - 10[err] -       for F. Hoffmann-la
Roche  &  Co        desA-androstan -5-one.
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