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ANDROSTADIENE-17-CARBOXYLIC ACIDS AND THEIR ESTERS (71)    We, CIBA-GEIGY
AG, a body  alcohols ROH containing a total of 1 to 10 corporate organised
according to the laws of  carbon atoms in which R  is an aliphatic
Switzerland, of Basle, Switzerland, do hereby  hydrocarbon radical, an
araliphatic hydro- declare the invention, for which we pray that  carbon
radical or a heterocyclic radical which  35 5   a patent may be granted to
us, and the method  is unsubstituted or substituted by halogen, by which it
is to be performed  to be par-  hydroxyl, alkoxy or acyloxy and are in par-
ticularly described in and by the following  ticular lower aliphatic
alcohols containing I statement:-                               to 5 carbon
atoms which are unsubstituted The invention relates to novel esters of  or
substituted by chlorine, fluorine, bromine,  40 10
androstadiene-17-carboxylic  acids  of  the  hydroxyl, lower alkoxy or
lower alkanoyloxy, formula                                   such as methyl
alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, the butyl or
amyl alcohols, and araliphatic alcohols, such as benzyl alcohol or
phenethyl alcohol or the  45 derivatives thereof which are substituted in
the aromatic nucleus and/or in the aliphatic moiety by the aforementioned
groups, or heterocyclic alcohols, such as tetrahydrofuranol or
tetrahydropyranol. Substituted alcohols to  50 be singled out for special
mention are those which are substituted by a hydroxyl group, wherein R'
represents a free hydroxyl group  that is to say, for example, divalent and
tri- or a hydroxyl group which is esterified with  valent alcohols, such as
ethylene glycol or 15  a carboxylic acid having not more than 7  propylene
glycol and glycerol and their 0-  55 carbon atoms, R" represents a methyl
group  mono-lower alkyl or 0-mono-lower alkanol- in the a- or 8-position or
the methylene  oxy derivatives. The term  "lower" used group, and R' and R"
together represent the  throughout this specification in connection with
l6[err],17[err]-dihydroxyacetonide group          the number of carbon
atoms of organic groups denotes groups having 1 to 7 carbon atoms,  60
[err]               unless otherwise expressly defined. Examples of
substituted alcohols are the lower aliphatic halohydrins, for example
ethylene chlorohydrin or ethylene fluorohydrin. However, the 17- ester
group can also be the fluoromethoxy-  65 carbonyl, chloromethoxycarbonyl or
2-fluoro- wherein each of X and Y represents a hydro-  or
2-chloroethoxycarbonyl group. gen, chlorine or fluorine atom, with the
proviso  An esterified hydroxyl group R' is derived that at least one of
these substituents is one  from  a saturated or unsaturated carboxylic of..
said halogens  and that the androstadiene-  acid containing a total of I to
7 carbon atoms 70 25  17-carboxylic acid ester group does not con-  which
is e.g. formic acid or an unsubstituted tain more than 11 carbon atoms, as
well as  aliphatic carboxylic acid of 2 to 7 carbon a process for the
manufacture thereof  and   atoms or such an acid substituted by halogen
also to pharmaceutical preparations which  atoms, hydroxyl or lower acyloxy
or alkoxy contain these compounds.                  groups, such as an
acetoxy, propionyloxy, 75 30    The above mentioned esters of the steroid-
butyryloxy,   valeryloxy,  trimethylacetoxy, 17-carboxylic acids are e.g.
derived from   diethylacetoxy. capronyloxy, chloroacetoxy,    .2
1,578,243                                         2 chloropropionyloxy,
oxypropionyloxy or acet-  chlorinating  the resultant 1,2-dichloro com-  55
oxypropionyloxy group.                     pound, or 



The above esters of the compounds of the    e) treating an ester of a
carboxylic acid formula (I) possess valuable pharmacological  of the
formula 5  properties. For example, they have in par- ticular a pronounced
antiinflammatory action, as can be demonstrated in animal tests, for
example on rats in the foreign body granuloma
[err] test. When applied locally in the dosage 10  range between 0.001 mg
per cotton wool pellet and 0.3 mg per cotton wool pellet they
(III) exhibit a marked antiinflammatory action. An action on the thymus,
adrenals and body weight is observed in this mode of adminis-  wherein R',
R" and Y are as defined in  60 15  tration only at doses from 0.3 mg per
cotton  formula (I), with hypochlorous acid or a wool pellet. The novel
compounds can there-  hypochlorous acid donor, or fore be used as
antiinflammatory agents, in    f) treating a 17-ester of a carboxylic acid
particular in dermatology. However, they are  of the fomla also valuable
intermediates for obtaining other 20  useful substances, especially
pharmacologically                [err] active compounds. Novel esters to be
mentioned as particu- larly highly active compounds are in par- ticular the
methyl esters of 2 - chloro - 6[err]9[err]
65 25  difluoro - 11,8 - hydroxy - 17[err] -propionyl-    (IV) oxy - 16a -
methyl - 3 - oxo  - androsta- 1,4 - diene - 17 - carboxylic acid and of
2,9a- dichloro - 6[err] fluoro - 11[err] - hydroxy -17a-  wherein R', R"
and Y  are as defined in propionyloxy -6[err]  - methyl - 3 -oxo-  formula
(I), with hydrogen chloride or 30  androsta - 1,4 - diene - 17 - carboxylic
acid.  hydrogen fluoride or with agents which yield The novel
steroid-17-carboxylic acid esters  these acids, and, if desired  in
resultant esters of the present invention can be prepared in  of the
steroid-17-carboylic acids in which  70 a manner which is known per se. In
particular,  the hydrocarbon radical of the ester group they can be
obtained by         .          contains halogen, hydroxyl, alkoxy or cyloy
35    a) converting a carboxylic acid of the  substituents,
optionallyconverting these groups formula (I) or a salt thereof, or a
functional  into one another. derivative thereof which can be converted
into  The esterification of the steroid-17-carb-  75 an ester, into the
carboxylic acid ester, or    oxylic acids in accordance with a) can be b)
esterifying the 17a-hydroxyl group in   carried out in a manner which is
known per 40  an ester of a carboxylic acid of the formula  se. For
example, the free acid is reacted (I), wherein R' represents a free
hydroxyl  with a reactive functional derivative of the group and R"
represents 2 methyl or methylene  respective alcohol, such as an alkyl
halide,  80 group, while optionally protecting the 11-  for example  an
alkyl bromide  or alkyl hydroxyl group temporarily, or
chloride, or a dialkyl sulphate, such as 45    c) converting the 16,17-diol
group into the  dimethyl sulphate, in the presence of a base, acetonide in
an ester of a carboxylic acid of  such as pyridie or sodium hydroxide solu-
the formula (I), wherein R' and R"  represent  tion, or the reaction is
performed direct with  85 free hydroxyl groups, or                   the
alcohol, with the addition of a dehydrut- d) adding chlorine to the
1,2-double bond  ing agent, such as sulphuric acid or hydrogen 50  in an
ester of a carbxylic acid of the formula  chloride or zinc chloride. The
simple alkyl esters, such as in particular the methyl ester, [err]
can be obtained by reacting in a manner  go known per se the acids with the
respective diazoalkane, for example diazomethane, pre- ferably in an ether
and at temperatures be- tween - 5 and +30[err], or with the respec- tive O
- alkyl - NN' - dicyclohexyl - iso-  95 (II)    thiourea, preferably in an
aprotic agent and at temperatures between 25[err] and 100[err]. If metal
salts of the above acids are used as starting materials,  in particular
alkali metal wherein R', R", X and Y are as defined in  salts, then the
esters are obtained by reaction  100 formula (I), while optionally
protecting the  with the halogenated hydrocarbon suitable for 11-hydroxyl
group temporarily, and dehydro-  introducing the hydrocarbon radical, such
as   



3                                           1,578,243
3 an alkyl halide, for example methyl bromide,  fluoroacetate group can
also be effected by ethyl chloride or benzyl chloride or a dialkyl
treatment with  other basic  reagents, for sulphate, such as dimethyl
sulphate, in a  example with amines, in particular hetero- manner known per
se. The reaction is prefer-  cyclic bases, such as pyridine or collidine. 5
ably carried  out in a polar medium, for  Finally, the saponification by
treatment with   70 example  acetone, methyl ethyl ketone or  silica gel
according to the process descried dimethyl formamide, preferably at
tempera-  in DT-OS  2,144,405 is also possible. tures between 25 and
100[err].                    According to method  c), the esters of The
esters can also be obtained from func-  steroid-17-carboxylic acids of the
formula (I), 10  tional derivatives of the 17-steroid-carboxylic  in which
each of R' and R" represents a free  75 acids of the formula (I), for
example from   hydroxyl group, are reacted with acetone in the halides, by
reaction with the respective   a manner known per se. The reaction with
alcohol or from other esters by transesterifica-   acetone is effected
preferably in the presence tion.                                         of
an acid catalyst. Strong mineral acids are IS    The conversion of a free
hydroxyl group   used as acid catalysts, such as hydrochloric  80 in the
17[err]-position in  accordance with b)   acid, sulphuric acid, phosphoric
acid  and into an esterified hydroxyl group is effected   especially
perchloric acid, or organic sulphonic in a manner known per se by reaction
with  acids, such as camphor-sulphonic acid, or in the respective acid or a
functional derivative,  particular  monocyclic  aromatic  sulphonic 20
such as a  halide or the anhydride, advan-   acids, such  as
p-toluenesulphonic acid  or  85 tageously in the presence of an acid
catalyst,  sulphosalicylic acid. Preferably an excess of for example
p-toluenesulphonic acid, per-  acetone is used, so that it can also be used
chloric acid, or with an acid ion exchanger,  as solvent. However, the
reaction with acetone such as Amberlite (Registered Trade Mark)   can also
be carried out in another organic 25  IR120, or sulphosalicylic acid  and,
with  solvent, for example a halogenated aliphatic  go particular
advantage, in the presence of tri-  hydrocarbon, such as chloroform or
methylene fluoroacetic anhydride. The reaction is advan-   chloride, or in
an amide, such as dimethyl tageously carried out in a chlorinated aromatic
formamide, or in a cyclic ether, such as tetra- hydrocarbon, such as
benzene or toluene, or   hydrofurane or dioxane. The 16a,17a-diols 30  in a
chlorinated aliphatic hydrocarbon, such   used as starting materials can
also be formed   95 as methylene chloride or chloroform, or an  in situ,
for example by using a 16-ester of excess of the acid itself is used as
solvent.  these diols and reacting it in their stead in The reactions are
advantageously carried out  the indicated  manner with acetone when the in
the temperature range between 20[err] and   free diols are formed as
intermediates. Instead 35   100[err]. When using acid halides, the esteri-
of acetone, it is also possible to use a reactive  100 fication can also be
carried out in the presence   derivatives, for example a ketal, such as one
of a base, such as pyridine, and at low tem-  derived from a lower
aliphatic alcohol, or an perature, for example at 0[err]
enol acylate, for example enol acetate. If desired, the 11[err]-hydroxyl
group can be    According to method d), the 2-chlorine 40  protected
temporarily during the esterification   atom  is introduced into esters of
steroid-17-  105 of a 17[err]-hydroxyl group, for example in  carboxylic
acids of the formula (I) which accordance with the process described above.
do not. contain this substituent. This is accom- The esterification with
trifluoroacetic acid  plished by the addition of chlorine to the can be
employed for this purpose. The tri-  1,2-double bond in a manner known per
se 45  fluoroacetates are obtained by reacting the  and dehydrochlorination
of the resultant 1,2-  110 starting materials with trifluoroacetic chloride
dichloro compound also in a manner known or anhydride in a manner known
per se. It  per se. is known that this ester group can be easily
Preferably elementary chlorine is used for split off again by hydrolysis or
solvolysis, for  the addition of chlorine and the chlorination 50  example
by treatment with hydroxides,  car-  is carried out in an inert solvent,
for example  115 bonates, bicarbonates or acetates of alkali  an ether,
such as dioxane or tetrahydrofurane, metals or alkaline earth metals, for
example. a  halogenated  hydrocarbon,  for  example in. alcoholic or
aqueous-alcoholic solution, for  methylene chloride, or a carboxylic acid,
for -example in methanolic solution, or with alco-  example a lower
aliphatic carboxylic acid, 55   hols alone. A particular method of carrying
such as acetic acid or propionic acid. Instead  120 out the solvolysis of
the 11,8-trifluoroacetate  of. using carboxylic acids it is also  possible
group is that described 'in German Patent  to use derivatives thereof, such
as acid amides, Specification  1,593,519. This method com-  for example
dimethyl formamide, or nitriles, prises treating the 11-ester in a lower
alcohol  such as lower alkylnitriles,  for example aceto- 60   with a salt
of. an acid whose pK value is in  nitrile. Advantageously, mixtures of
these  125 the range between about 2.3 and about 7.3,  solvents can also be
used, in particular a such as sodium or potassium azide or sodium   mixture
of an ether, such as dioxane, with 



or potassium formate. If appropriate, this salt  one of the above mentioned
lower aliphatic can also only be used in catalytic amounts.  carboxvlic
acids. The process can be carried 65   Furthermore, the hydrolysis of the
11-tri-  out with chlorine in an amount substantially  130    4
1,578,243                                         4 in excess of the
theoretical amount; but pre-  mild as possible, such as choice of suitable
ferably the stoichiometric amount of chlorine  temperature and
concentration of the hydro- is used. The chlorination is advantageously
lysing agent. The dehydrohalogenation is pre- carried out at low
temperature, approx. b    ferably carried out in the temperature range 5
tween - 50 and +30[err], for example be-   between appro   20 and 100[err]
and over the  70 tween - 20 and +10[err], and in the dark.  course of half
an hour up to approx. 30 hours, The reaction time is normally several hours
depending on whether the reaction is carried or days, for example up to 7
days. In a  out at elevated or low temperature. Prefer- particularly
preferred  embodiment of  the  ably, an excess of the. dehydrohalogenating
10  process, the starting steroid is dissolved in  agent is used.'
75 one of the solvents mentioned above, for    According to method e), the
elements of example dioxane, and treated with a solution  hypochlorous acid
are added in a manner of the chlorinating agent, for example chlorine,
known per se to the 9,1 1-double bond of in a lower aliphatic carboxylic
acid, for  esters of carboxylic acids of the formula 15  example propionic
acid, and this solution is  (III), by, for example, treatment 'with   80
then allowed to stand at the given tempera-  aqueous hypochlorous .acid or
with hypo- ture for several days.                     chlorous acid donors,
such as N-chlorocarb- However, the chlorination of the 1,2-double  oxamides
or N-chlorocarboximides (cf. U.S. bond can also be effected with mixtures
of  Patent Specification 3,057,886), in the  pre- 20  two different
chlorine-containing compounds  sence  of. water and/or an inert solvent,
such   85 one of which yields positive and the other  as a tertiary
alcohol, for example butanol, an negative chlorine. Examples of suitable
re-  ether, for example diethyl ether, methyl iso- agents which are able to
set free positive  propyl ether, dioxane, or a ketone, such as chlorine are
chlorinated acid amides or acid  acetone, optionally in the presence of a
strong 25  imides, such as chlorosuccinimide or chloro-  acid. An
advantageous method of carrying out   90 acetamide, and reagents which
yield negative  this process is the reaction with tert.-butyl- chlorine
are, for example, hydrogen chloride  hypochlorite  in  an  inert
water-immiscible and- alkali metal chlorides. The above men-  solvent,  for
example  a nitro-substituted tioned solvents can also be used for the addi-
hydrocarbon, in the presence of perchloric 30  tion of chlorine with these
reagents.       acid  (cf.  German  Patent  Specification   95 If desired,
the 11,[err]-hydroxyl group can be  2,011,599). protected before the
chlorination. This can be    According to  method  f), the 9[err]- effected
as described above in connection with oxido group in esters of
17-carboxylic acids the esterification of a 17[err]-hydroxyl group.  of the
formula (IV) are treated in a manner' 35  The 11-hydroxyl protective group
can be  known per se. with hydrogen chloride or 100 removed immediately
after the addition of  hydrogen fluoride, or with those  agents which
chlorine to the 1,2-double bond or, if appro-  are capable of adding these
hydrohalic acids priate, simultaneously with dehydrochlorina-  to the
epoxide to form  the corresponding tion by treatment with a base to be
carried  halohydrines. The process can be carried out 40  out, according to
the process, after the  in an inert organic solvent, such as an alcohol
105 chlorination. However, if desired, it is pos-  or an ether, in
particular tetrahydrofurane or sible not to remove the protective group
until  dioxane, and also for example diethyl ether' after the
dehydrochlorination by treatment  or isopropyl ether, a hydrocarbon, such
as with a base.                               methylene chloride
or'chloroform, or an acid 45    The dehydrochlorination of the 1,2-dichloro
anide, such as dimethyl formamide option-  110 compounds  obtained  by  the
addition  of  ally in the presence of water or in water chlorine to the
1,2-double bond can advan-  alone. As compounds. which yield hydrogen
tageously be carried out with a base. Suitable  chloride or hvdrogen
fluoride it is possible bases are, for example, tertiary organic nitro-  to
use the salts of these acids with a tertiary 50  gen bases, such as the
lower aliphatic amines,  organic base, for example pyridine. A. par-  115
for example triethylamine, or heterocyclic  ticulaily  advantageous process
is described bases, such  as  pyridine  and  homologues' and claimed in
U.S. 'Patent Specification thereof, for example collidine, or aromatic
3,211,758  in  accordance with which the bases, such as N.N-dialkylaniline.
However,  starting product is reacted with an adduct 55  it is also
possible to use inorganic bases. such  of hydrogen fluoride and urea.
120 as in particular the alkali metal and alkaline    In resultant esters
of steroid-17-carboxylic earth metal salts also used for removing the
acids which contain halogen atoms, hydroxyl, 



above  mentioned  11[err]-hydroxyl protective  alkoxy or  acyloxy groups as
substituents in' groups for example potassium  or sodium  the alcohol
component, these substituents can, 60  acetate or potassium or sodium
bicarbonate,  if  appropriate, be converted into one another  125 in
aqueous-alcoholic solution, and the corres- in 'a manner known per se. Thus
the hydroxyl ponding hydroxides, in which connection group can be replaced
by a chlorine atom via care must be taken that no saponification of a
sulphonic acid ester, for example the the 17-ester group takes place. This
is pos- mesylate or tosylate, by reaction with lithium 65  sible by keeping
the reaction conditions as chloride in acetone, dimethyl formamide or  130
5                                         1,578,243 an alcohol. However,
the hydroxyl group can  the formula (V), wherein R' and R" repre- also be
esterified in known manner with a   sent free hydroxyl groups, or
50 carboxylic acid, so that steroid-17-carboxylic  d) treating an ester of
a carboxylic acid acids are obtained in which the alcohol corm-  of the
formula 5  ponent represents a hydrocarbon which is substituted by an'
acyloxy group.                                    R' A number of the
starting materials which are to be used in accordance with method d) for
introducing the 2-chlorine atom, viz. esters 10  of carboxylic 'acids of
the formula [err].                                                    (VI)
wherein R', R" and Y have the same meanings (V)  as in formula (V), with
hypochlorous acid  55 or a hypochlorous acid donor, or e) treating a
17-ester of a carboxylic acid of the formula wherein R' and R" are as
hereinbefore de- fined. wherein X  represents a hydrogen or chlorine atom
and Y represents a chlorine or                        [err] 15  fluorine
atom, with the proviso that the androstadiene-17-carboxylic acid ester
group does not contain more than 11 carbon atoms,
(VII) are novel and also form part of the invention. They possess, like
their 2-chloro derivatives,            Y 20  the same pharmacological
action, i.e. high antiinflammatory action. Thus, for example,  wherein R',
R" and Y have the same mean-  60 when such esters are administered
topically  ings as in formula  (V), with hydrogen to rats  in the foreign
body granuloma rest, a   chloride or hydrogen fluoride or with agents
marked antiinflammatory action also occurs in   which yield these acids,
and, if desired, in 25  the range between 0.001 mg and 0.03 mg per
resultant esters of steroid-17-carboxylic acids cotton wool pellet, while
an action on the  in which the hydrocarbon radical of the ester  65 thymus,
adrenals and body weight only occurs  group contains halogen, hydroxyl,
alkoxy or from doses of 0.3 mg per cotton wool pellet.  acyloxy
substituents, optionally  converting These starting materials can therefore
also be  these groups into one another. 30  used with advantage as
antiphlogistics in      Chiefly those esters of compounds of the
dermatology.                                formula (V) are prepared, in
which the ester  70 The esters of carboxylic acids of the formula  groups
are also those mentioned above as (V) can also be obtained in a manner
known  being preferred for the 2-chloro derivatives. per se. In particular,
they can be prepared by  There are particularly to be mentioned the 35
converting said carboxylic acid of the formula  androstadiene-17-carboxylic
acids of the above (V)                                        formulae I,
II, and V, all the symbols hav-  75 ing the same significance as given
above with [err]                             regard to those formulae, the
components of. formula II being starting materials, and those of formulae I
and V being part of the present .         invention. They can be made for
example as  80 [err]                                   set forth below. (V)
Compounds of formula V in which X repre- sents a hydrogen atom  are also
important intermediates in the synthesis of various of the or a salt
thereof, or a functional derivative  starting compounds for .the processes
of pre-  -85 thereof which can be converted into an ester,  paring the
compounds of  any of the formulae 



40  into the carboxylic  acid ester, or         I and V, such as those of
the formulae II, b) esterifying the 17a-hydroxyl group in  III, IV, VI, and
VII. an ester of a carboxylic acid of the formula    Steroid-17-carboxylic
acids of the formulae (V), wherein R' represents a free hydroxyl  (I),
(II), (III), (IV) and (V), wherein  90 group and R" represents a methyl or
methylene  R' represents a free hydroxyl group and R', 45  group, while
optionally protecting the 11-  in addition to the meanings given above, can
hydroxyl group, or                         also represent a free or-
esterified hydroxyl c) converting the 16,17-diol group into the  group, can
be obtained in a manner known acetonide in an ester of a carboxylic acid of
per se for example by the side-chain degrada-  95    tion of corresponding
21 -hydroxy  pregna-  used as starting materials, are prepared in a 1,4 -
dien - 20  - ones with periodic acid. The   manner known per se, for
example the chloride degration   to the 17-carboxylic acids of 21-  by
reaction with thionyl  chloride,  sulphuryl hydroxy - pregna - 1,4 - dien -
20 - ones with  chloride  or phosphorus tri-  and  penta- 5  the
substituents or double bonds indicated for  chloride.
70 formula (I), (II), (III), (IV) or (V), and    The present invention also
provides pharma- wherein R' represents an esterified or acetal-  ceutical
preparations with an ester of an ised hydroxyl group, for example of those
androstadiene-17-carboxylic acid of the for- which contain a
16a,17a-acetonide group, can  mula (I) or of the formula (V), or a salt 10
also be effected with sodium bismuthate, for  of such a compound with
salt-forming proper-  75 example in the presence of acetic acid. In  ties,
and a process for the manufacture of resultant steroid-17-carboxylic acids,
in which  such pharmaceutical preparations. R' represents a free hydroxyl
group, this    Suitable pharmaceutical preparations are latter can, if
desired, be esterified in the  primarily ones for topical application, such
15  manner described above for process variant  as creams, ointments,
pastes, foams, tinctures  80 b), and in those in which the group R' is  and
solutions, which contain approx. 0.02% present as protected hydroxyl group,
this  to approx. 0.1%  of active compound, and latter can, if desired, be
converted into a  also preparations for oral administration, for free
hydroxyl group. On the other hand, in  example tablets, coated tablets and
capsules, 20  resultant steroid-17-carboxylic acids with an  and those for
parenteral  administration.  85 esterified hydroxyl group in the
16-position,    Creams are oil-in-water emulsions which this latter can, if
desired, be converted into  contain more than 50%  of water. Fatty alco- a
free hydroxyl group.                       hols are chiefly used as
oleaginous base,  for It is also possible to carry out this degrada-
example lauryl, cetyl or stearyl alcohol, fatty 25  tion of the 20,21-ketol
side-chain to give the  acids, for example palmitic or stearic acid,  90
17-carboxylic acid group in compounds which  liquid to solid waxes, for
example isopropyl. do not contain a 2-chlorine atom and to intro-
myristate, wool wax or bees-wax,  and/or duce the 2-chlorine atom
subsequently in the  hydrocarbons  for example petroleum  jelly manner
described above for process variant  (petrolatum) or paraffin oil. Suitable
emulsi- 30  d) and then to esterify hydroxyl groups or  fiers are
surface-active substances with pri-  95 to set free esterified hydroxyl
groups. Prefer-   marily hydrophilic properties, such as corres- ably,
compounds of the formula (I) or their  ponding non-ionic emulsifiers, for
example equivalents which contain a free or esterified  fatty acid esters
of polyalcohols or ethylene hydroxyl group in the 16-position and the 11..
oxide adducts thereof, such as polyglycerol 35  hydroxyl group are also
prepared initially,  fatty acid esters or polyoxyethylene sorbitian  100
and then compounds of the formula (III),  fatty acid esters [Tween
(Registered Trade (IV) and (V) type are formed therefrom by  Mark)];
polyoxyethylene fatty alcohol ethers means of known reactions.
or esters, or corresponding ionic emulsifiers, The salts of the
steroid-17-carboxylic acids  such: as alkali metal salts of fatty alcohol
40  are prepared by treating for exainpe a solu-  sulphates, for example
sodium  lauryl sul-  105 tion or a suspension of the acid in water, or
phate, sodium cetyl sulphate or sodium stearyl in a mixture of water and an
alcohol, with  sulphate, which are customarily used in the the calculated
amount of the respective base, presence of fatty alcohol, for example cetyl
for example an alkali metal hydroxide, or with  alcohol or stearyl alcohol.
Additives to the 45  a carbonate or bicarbonate, and isolating the  water
phase include agents which reduce water  110 salt in a manner known per se,
for example  loss through evaporation, for example poly- by precipitation
with a suitable solvent or by  alcohols, such as glycerol, sorbitol,
propylene crystallisation during the concentration of the  glycol and/or
polyethylene glycols, as well as resultant salt solution, or by
lyophilisation.   preservatives, perfumes, etc. 50     17[err]-Esters can
also be prepared from 17a-    Ointments are water-in-oil emulsions which
115 hydroxy - steroid - 17[err] - carboxylic acids,  contain  up  to  70%,
preferably  however for example from those of  the formula (I)', approx.
20%  to about 50%, of water or 



by reacting them initially with the anhydride aqueous phase.' The
oleaginous phase com- corresponding to the ester: group to be intro- primes
chiefly  hydrocarbons, for example 55  duced, whereupon the 17-ester of the
mixed  petroleum  jelly, paraffin oil' and/or hard  120 anhydride of the
respective 'acid 'and the paraffins, which contain preferably hydroxy
steroid-17-carboxylic acid are formed. The  compounds suitable for
improving the water- reaction is preferably carried out at elevated
absorption, 'such as fatty alcohols or esters temperature. The mixed
anhydride can be  thereof  for example cetyl alcohol or wool 60   esolved
by solvolysis, for example by teat-  wax alcohols, or wool wax. Emulsifiers
are  125 ment with basic or alkaline media, for example  corresponding
lipophilic substances, such as with aqueous acetic acid or aqueous pyridine
sorbitan fatty acid esters [Spans (Registered or diethylamine in acetone.
Trade Mark)], for example sorbitan oleate The functional derivatives of the
steroid- and/or sorbitan isostearate. Additives to the 65  17-carboxylic
acids which can, if desired, be  water phase include humectants, such as
poly-  130    7                                          1,578,243
7 alcohols, for example  glycerol, propylene   preparations are those for
enteral, for example glycol, sorbitol and/or polyethylene glycol,  oral,
and parenteral administration to warm- and preservatives, perfumes, etc.
blooded animals and which contain the pharma- Greasy ointments are
anhydrous and con-   cologically active substance as sole ingredient 5
tain as base in particular hydrocarbons, for   or together with a
pharmaceutically accept-  70 example  paraffin, petroleum  jelly  and/or
able carrier. These pharmaceutical prepara- liquid parafins, furthermore
natural or par-    tions contain about 0.01%  to about 10%  of tially
synthetic fat, for example coconut fatty   active substance and are in
dosage unit form, acid triglycerides, or preferably hardened oils,  such as
coated tablets, tablets, capsules, sup- 10  for example hydrated ground nut
or castor   positories or ampoules. They are obtained in  75 oil, and also
fatty acid partial esters of   known manner, for example by conventtional
glycerol, for example glycerol mono- and di-   mixing, granulating,
coating, dissolving or stearate, and, for example, the fatty alcohols,
lyophilising methods. emulsifiers and/or additives for increasing the  The
dosage of active substance depends 15   water-absorption mentioned in
connection with   on the species of warm-blooded animals, the  80 the
ointments.                                age, and the individual condition
as well as Pastes are creams and ointments containing   on the mode of
application. powdered ingredients which absorb secretions,   The novel
esters of carboxylic acids of the such as metal oxides, for example
titanium    formulae (I) and (V) of the present inven- 20   oxide or. zinc
oxide, and talc and/or aluminium   tion can also be used as additives to
animal  85 silicates whose purpose it is to bind moisture  feeds. or
secretion present.                           The following Examples
describe the  inven- Foams are administered from  pressurised  tion in more
detail. dispensers and are liquid oil-in-water emul- 25   sions in aerosol
form, with halogenated hydro-                 Example 1. carbons, such as.
chlorofluoro-lower alkanes,    133 mg of p-toluenesulphonic acid mono-  90
for example dichlorodifluoromethane and di-  hydrate are added to a
solution, which is chlorotetrafluoroethane being used as propel-  stirred
at room  temperature, of 1.33 g of lants. For the oleaginous phase there
are used,  methyl 2 - chloro - 6[err],9[err] - difluoro - 11[err], 30
inter alia, hydrocarbons, for example paraffin   17[err] - dihydroxy - 16a
methyl - 3 - oxo- oil, fatty alcohols, for example cetyl alcohol,  androsta
- 1,4 - diene - 17 - carboxylate in  95 fatty  acid  esters, for example
isopropyl  40 ml of propionic acid and 5.35 ml of tri- myristate, and/or
other waxes. As emulsifiers  fluoroacetic anhydride. The reaction solution
there are used, inter alia, mixtures of those  is stirred for 7 hours at
35C and poured into 35   emulsifiers with primarily hydrophilic proper-
500 ml of ice/water. The precipitated sub- ties, such as polyoxyethylene
sorbitan fatty  stance is taken up in chloroform and washed 100 acid esters
(Tweens), and those with primarily  neutral with water. The organic
solution is lipophilic properties, such as sorbitan fatty acid   dried over
sodium sulphate and concentrated esters (Spans). In addition, the
conventional  in a water jet vacuum to yield a crystalline 40   additives
are used, such as preservatives etc.  crude product from  which pure methyl
2- Tinctures and solutions generally have an   chloro - 6[err],9[err] -
difluoro - 11,8  - hydroxy-  105 aqueous ethanolic base to which are added,
17[err] - propionyloxy - 16[err] - methyl - 3 - oxo- inter alia,
polyalcohols, for example glycerol,  androsta - 1,4 - diene - 17 -
carboxylate is glycols, and/or polyethylene glycol, as humec-  obtained by
preparative thin-layer chromato- 45  tants for reducing water loss, and
fat-restoring   graphy [eluant: toluene/ethyl acetate (65: substances, such
as fatty acid esters with lower  35)]. Melting  point: 255 -256[err]  after
110 polyethylene glycols, i.e. ipophiic substances  crystallisation  from-
methylene  chloride/ 



which are soluble in the aqueous mixture as  methanol/ether. substitute for
fatty substances which are taken  The methyl 2 - chloro - 6[err],9[err] -
difluoro- 50   from the skin with the ethanol, and, if neces-
11[err],17[err] - dihydroxy - 16a - methyl - 3 - oxo- sary, other
assistants and additives.         androsta - 1,4 - diene - 17 - carboxylate
used  1.15 The pharmaceutical preparations for topical  as starting
material can be prepared, inter application are obtained in known manner,
for  alia, as follows: example by  dissolving or suspending the active  A
solution of 5 g of 2 - chloro - 6[err],9[err]- 55   substance in the base
or in a part thereof, if  difluoro - ll[err]17[err] - 21 - trihydroxy -
16[err] necessary. When processing the active sub-  methyl - pregna - 1,4 -
diene - 3,20 - dione  120- stance in the form of a solution, it is usually
in 200 ml of dioxane is treated with 12.5 g of dissolved in one of the two
phases before the  periodic acid 'in 100 ml of water and the
emulsification, and when processing the active  reaction mixture is stirred
for 1 hour at room 60   substance in the form of a suspension, it is
temperature. After addition of 150 ml of mixed with a part of the base
before the  water, dioxane is evaporated in a water jet 125 emulsification
and then added to the remainder  vacuum and the Precipitate which has
formed of the formulation.                           is taken up in
chloroform  and washed with Besides  the  pharmaceutical preparations
ice-cold  dilute sodium  hydroxide solution 65'  which can be applied
topically, other suitable   The sodium hydroxide extract is acidified with
8                                       1,578,243  .
_ ice-cold dilute hydrochloric acid and extracted  The dried organic phase
is concentrated in a with chloroform. The dried organic phase is  water jet
vacuum to yield the amorphous 2-  65 concentrated in a water jet vacuum to
yield  chloro - 9a - fluoro -11[err]  - hydroxy - 16[err]- the free 2 -
chloro -  6[err],9[err] - difluoro -11[err],  methyl - 3 - oxo - 17 -
propionylozy- 5  17[err] - dihydroxy - 16[err] - methyl - 3 - oxo-
androsta - 1,4 - diene - 17 - carboxylic acid,. androsta - 1,4 - diene - 17
- carboxylic acid,  which is subjected to the above. described which is
dissolved in 20 ml of methanol an  methylation.    .
70 40. ml of methylene chloride and esterified with an ethereal
diazomethane solution. The               Example 3. 10  solvent is
evaporated to yield the methyl 2-    5 g of 2,9a.- dichloro -   - fluoro -
11[err]- chloro - 6[err],9[err] - difluoro - 11[err],17[err] - di-  hydroxy
- 17[err]  - propionyloxy - 16[err] - methyl- hydroxy - l6a - methyl - 3 -
oxo- androsta-  3    oxo - -androsta - 1,4- diene - 17 - carb- 1,4 - diene
- 17 - carboxylate, which melts  oxylic acid  are. dissolved in 100 ml of
meth-  75 at 275-277C after recrystallisation from  anol and 25 ml of
methylene chloride and 15  chloroform/methanol/ether.
esterified  with  an  ethereal diazomethane solution. The crude product
obtained by con- Example 2.                 centration  is chromatographed
through  a 2 g of 2 - chloro - 9a - fluoro - 11[err]- column of 30 times
itsamount byweight of  80 hydroxy - 16[err] - methyl - 3 - oxo - l7[err]-
silica gel with toluene/ethyl acetate (90:10) propionyloxy - androsta - 1,4
- diene - 17- as eluant to yield pure methyl 2,9a - dichloro- 20
carboxylic acid are dissolved in 10 ml of  6a - fluoro - 11[err]  - hydrxy
- 16[err] - methyl- methanol and 5 ml of methylene chloride and  3 - oxo -
17a - propionyloxy - adrosta - 1,4- the solution is treated with an. excess
of dieue - 17 - carboxylate, which melts at 269C   85 eihereal diazomethane
solution.   The crude  after recrystallisation from methylene chloride/
product obtained by concentration is chromato- ether. The 2,9[err] -
dichloro - 6[err] - fluoro - 11[err]- 25  graphed through a column of 30
times is  hydroxy   -16[err]-methyl-3-oxo-17[err] amount by weight of
silica gel with toluene/  propionyloxy - androsta - 1,4 - diene - 17- ethyl
acetate (95.5) as eluant to yield pure carboxylic acid used as starting
material can   90 methyl 2 - chloro - 9a - fluoro.- 11[err]- be prepared,
inter alia, as follows: hydroxy - 17[err] - propionyloxy - 16[err]  -
methyl-    A solution of 5 g of 2,9a - dichloro - 30   3 - oxo - androsta -
1,4 - diene -17 - carb- fluoro - 11[err],17[err]21  - trihydroxy  -
16[err]- oxylate, which melts at 213 [err]-214C after methyl - pregna - 1,4
- diene - 3,20 - dione recrystallisation  from  methylene  chloride/
(which can be obtained for example by   95 ether.
chlorinating  the  corresponding  derivative The 2 - chloro -           -
fluoro - 11,8- which is not chlorinated in 2-position and 35   hydroxy -
16f - methyl - 3 - oxo  - 17[err]- dehydrochlorination, e.g. with pyridine,
in propionyloxy - androsta - 1,4 - diene - 17- known manner) in 200 ml of
dioxane is treated carboxylate can be prepared, inter alia, as  with a
solution of 12.5 g of periodic acid in  100 follows:
100 ml of water and the reaction mixture is A  solution of 2 g of 2 -
chloro - 9a- stirred for 1.5 hours at room temperature. 40  fluoro -
11[err], 17[err],21 - trihydroxy - 16[err]- After addition. of 150 ml of
water, the dioxane methyl - pregna - 1,4 - diene - 3,20 - dione is
evaporated in a water jet vacuum. The 



(prepared by chlorination of betamethasone-  2,9[err] - dichloro - 6[err] -
fluoro - 11[err],17[err]-  105 21-acetate with chlorine in propionic acid,
dihydroxy - 16[err] - methyl - 3 -oo- androsta- splitting off 1 mole of
hydrochloric acid with  1,4 - diene - 17 - carboxylic acid, which is 45
pyridine and subsequent mild saponification  filtered off and well dried,
is dissolved in 85 with potassium carbonate) in 80 ml of dioxane ml of
pyridine. The solution is treated at is treated with 5 g of periodic acid.
in 40 ml  -10C with 20 ml of an ice-cold solution  110 of water and the
reaction mixture is stirred consisting of 25 ml of abs. toluene and 1.9 for
1.5 hours at room  temperature. After ml of propionyl chloride and the
mixture is 50  addition of 60 ml of water, the dioxane is allowed to stand
for 18 hours at .- 10C. evaporated in a water jet vacuum  and  the The
batch is then poured into 500 ml of ice/ precipitated 2 - chloro - 9[err] -
fluoro - 11[err], water, acidified with dilute hydrochloric acid  115
17[err] - dihydroxy - 16[err] - methyl - 3 - oxo- and extracted with
chloroform. The. dried androsta - 1,4 - diene - 17 - carboxylic acid
organic  phase is concentrated in a water jet 55  is  filtered off,
thoroughly dried, thereafter vacuum  to  yield  the  amorphous  2,9a-
dissolved in 32. ml of pyridine and the solution  dichioro - 6[err] -
fluoro - 11[err] - hydroxy - 16[err]- is  treated at -10C with 8 ml of an
ice- meihyl - 3 -oxo - 17[err] - propionyloxy-  120 cold solution
consisting of 25 ml of abs. androsta - 1,4 - diene - 17 - carboxylc acid.
toluene and 1.9 ml of propionyl chloride. 60  The reaction mixture is
allowed to stand for              Example 4. 18 hours at -10C, then poured
into 200    A solution of 4 g of methyl 6[err],9[err] - difluoro- ml of
ice/water, acidified with dilute hydro- 11[err] hydroxy - 16[err] - methyl
- 3 - oxo- 17[err]- chloric acid and extracted with chloroform.
propionyloxy - androsta - 1,4 - diene - 17-  125    9
1,578,243                                         9 carboxylate in 325 ml
of dioxane is treated  two recrystallisations from methylene chloride/ with
19.5 ml of a 1M  solution of chlorine  ether (with decomp.). in propionic
acid. The reaction mixture is    The triene used as starting material is
pre- stirred for 3 days at 4C, then poured into  pared from
paramethasone-17-propionate in a 5  ice/water and extracted 3 times in the
usual  manner known per se bv side-chain degrada-  65 way with methylene
chloride. The organic  tion, methylation. chlorination in 2-position
solutions are washed in succession with potas-  and dehydration in
11-position. sium iodide/thiosulphate solution, water. 2N sodium  hydroxide
solution and again with                 Example 6. 10  water, dried. and
concentrated in a water jet    6.48 g of methyl 6e - fluoro - 16[err] -
methyl- vacuum. The crude product is dissolved in  3 -oxo - 17[err] -
propionyloxy - androsta-  70 98 ml of pyridine and allowed to stand for
1,4,9(11) - triene - 17 - carboxylate are sus- 12 hours at room
temperature. The solution  nended in 128 ml of tert-butanol and, while is
then poured into water and extracted once  introducing nitrogen and with
stirring. the 15  more with methylene chloride. The extracts  suspension is
treated successively with 6.4 ml are washed with ice-cold 2N sulphuric acid
of a 10 solution of perchloric acid and 1.8  75 and with water, dried, and
concentrated in  ml of tert.-butylhypochlorite. The reaction vacuo. The
amorphous reaction product is  mixture is stirred for a further 3 hours at
subsequently  purified  by  chromatography  room temperature, then diluted
with 50 ml 20  through a column of 50 times its amount by  of water, and
the precipitated product is weight of silica gel (eluant: toluene/ethyl
filtered off. The filter residue is thereafter  80 acetate 80:20) and,
after crystallisation from   washed with methanol/water (1:1) and with
methylene chloride/ether, yields a sample of  pure water, dried, and taken
up in chloro- the methyl 2 - chloro - 6a,9a - difluoro-  form. The solution
is dried over sodium sul- 25   11[err] - hydroxy - 16[err] - methyl -  3 -
oxo-  phate and concentrated in a water jet vacuum 17a- propionyloxy -
androsta - 1,4 - diene-  to yield 6 g of crude product which is chromo-  85
17 - carboxylate which melts at 254[err]-   graphed through a column of 30
times its 256[err].                                     weight of silica
gel [solvent mixture:toluene/ The  starting  material is prepared  for
ethyl acetate (90:10)] to yield the methyl 30  example in known manner by
bismuthate  9[err] - chloro - 6[err] - fluoro - 11[err] - hydroxy-
degradation  of  flumethasone - 17 - pro-  16a - methyl - 3 - oxo - 17[err]
- propionyloxy-  90 pionate and subsequent methylation of the  androsta -
1,4 - diene - 17 - carboxylate which resultant 6[err],9[err] - difluoro -
11    - hydroxy-  melts at 264-265[err] after recrystallisation 16a -
methyl - 3 - oxo - 17[err] - propionyloxy-  from methylene chloride/ether.
35  androsta - 1,4 - diene - 17 - carboxylic acid.    The starting material
can be obtained from methyl 6a - fluoro - 11[err] - hydroxy - 16a-  95
Example 5.                  methyl - 3 - oxo - 17[err] - propionyloxy- 3.5
g of methyl 2 - chloro - 6a - fluoro-  androsta - 1,4 - diene - 17 -
carboxylate by 



16a - methyl - 3 - oxo - 17a - propionyloxy-  splitting off water with
methane-sulphonyl androsta - 1,4,9(11) - triene - 17 - carb-
chloride/sulphur dioxide in dimethyl form- 40  oxylate are suspended in 70
ml of tert.-butanol  amide/collidine. This ester, which melts at 100 and,
while introducing nitrogen and with  210-212[err], can be obtained in known
stirring, the suspension is treated successively  manner from
paramethasone-17-propionate by with 3.5 ml of a 10%  solution of perchloric
bismuthate degradation of the side-chain and acid and 1 ml of tert
-butylhypochlorite. The  subsequent methylation of the 17-carboxyl 45
reaction mixture is stirred for a further 2   group.
105 hours at room temperature, then diluted with  We are aware of Patent
No. 1514476 50 ml of water and the precipitated solid is  which claims
inter alia the methyl, chloro- filtered off. The filter residue is then
washed   methyl, fluoromethyl, bromomethyl, and 2- with methanol/water
(1:1) and with pure  fluoroethyl esters  of androstadiene - 17- 50  water,
dried, and taken up in chloroform.  carboxylic acids of formula V wherein
R' is 110 The solution is dried over sodium sulphate   a hydroxy group
esterified by a fatty acid and concentrated in a water jet vacuum  to  of
2-4 carbon atoms, R" is methyl, X is yield 3.2 g of crude product, which is
hydrogen, and Y is fluorine. We make no chromatographed through a column of
30   claim to such esters, or to their preparation, 55  times its amount by
weight of silica gel  or to pharmaceutical preparations containing 115
solvent mixture: toluene/ethyl acetate (90:  them. IO)] to yield the pure
methyl 2.9[err] - dichloro- 6a - fluoro - 11[err] - hydroxy - 16a - methyl-
Subject to the foregoing disclaimer, WHAT 3 - oxo - 17a - propionyloxy - 17
carboxylate.  WE CLAIM  IS:- 60  The compound melts at 268-270[err] after
1. A process for the manufacture of esters    9
1,578,243 carboxylate in 325 ml of dioxane is treated  two
recrystallisations from methylene chloride/ with 19.5 ml of a 1M  solution
of chlorine   ether (with decomp.). in propionic acid. The reaction mixture
is     The triene used as starting material is pre- stirred for 3 days at
4[err], then poured into   pared from paramethasone-17-propionate in a 5
ice/water and extracted 3 times in the usual  manner known per se by
side-chain degrada-  65 way with methvlene chloride. The organic  tion,
methylation, chlorination in 2-position solutions are washed in succession
with potas-  and dehydration in 11-position. sium  iodide/thiosulphate
solution, water, 2N sodium  hydroxide solution and again with
Example 6. 10  water, dried. and concentrated in a water jet    6.48 g of
methyl 6a - fluoro - 16[err] - methyl- vacuum. The crude product is
dissolved in   3- oxo - 17[err] - propionyloxy - androsta-   70 98 ml of
pyridine and allowed to stand for  1,4,9(11) - triene - 17 - carboxylate
are sus- 12 hours at room temperature. The solution  pended in 128 ml of
tert.-butanol and, while is then poured into water and extracted once
introducing nitrogen and with stirring. the 15   more with methylene
chloride. The extracts  suspension is treated successively with 6.4 ml are
washed with ice-cold 2N sulphuric acid  of a 10%  solution of perchloric
acid and 1.8  75 and with water, dried, and concentrated in  ml of
tert-butylhyochlorite. The reaction vacuo. The amorphous reaction product
is  mixture is stirred for  a further 3 hours at subsequently  purified  by
chromatography  room  temperature, then diluted with 50 ml 20  through a
column of 50 times its amount by  of water, and the precipitated product is
weight of silica gel (eluant: toluene/ethyl  filtered off. The filter
residue is thereafter  80 acetate 80:20) and, after crystallisation from
washed with methanol/water (1:1) and with methylene chloride/ether, yields
a sample of  pure water, dried, and taken up in chloro- the methyl 2 -
chloro - 6[err],9[err] - difluoro-  form. The solution is dried over sodium
sul- 25   11[err]  - hydroxy - 16[err] - methyl - 3 - oxo-  phate and
concentrated in a water jet vacuum 17- propionyloxy - androsta - 1,4 -
diene-  to yield 6 g of crude product which is chromo-  85 17 - carboxylate
which  melts at 254-   graphed through a column of 30 times its 256[err].
weight of silica gel [solvent mixture:toluene/ The  starting  material is
prepared  for  ethyl acetate (90:10)] to yield the methyl 30   example in
known manner by bismuthate  9[err] - chloro - 6[err] - fluoro - 118 -
hydroxy- degradation   of  flumethasone - 17 - pro-  16[err] - methyl - 3 -
oxo - 17[err] - propionyloxy.  90 pionate and subsequent methylation of the
androsta - 1,4 - diene - 17 - carboxylate which resultant 6[err],9[err] -
difluoro - 11[err] - hydroxy-  melts at 264[err]-265[err] after
recrystallisation 16[err] - methyl - 3  oxo - 17[err] - propionyloxy-  from
methylene chloride/ether. 35   androsta - 1,4 - diene - 17 - carboxylic
acid.    The starting material can be obtained from methyl 6[err] - fluoro-
11[err]  - hydroxy - 16a-  95 methyl - 3 - oxo -  17[err] - propionyloxy- 



3.5   of methyl 2 - chloro, - 6[err]- fluoro-  androsta- 1,4-diene-
17-carboxylateby - methyl - 3 - oxo - 17[err] - propionyloxy-  splitting
off water with methane-sulphonyl androsta  - 1,4,9(11 ) - triene - 17 -
carb-  chloride/sulphur dioxide in  dimethyl form- 40   oxylate are
suspended in 70 ml of tert -butanol  aide/collidine. This este r, which
melts at 100 and, while introducing   nitrogen and with   210-212[err], can
be obtained in known stirring, the suspension is treated successively
manner from paramethasone-17propionate by with 3.5 ml of a 10%  solution of
perchloric  bismuthate degradation of the side-chain and acid and 1 ml of
tert.-butylhypochlorite. The   subsequent methylation of the 17-carboxyl 45
reaction mixture is stirred .for a further 2   group.
105 hours at room temperature, then- diluted with  We are aware  of Patent
No. 1514476 50 ml of water and the precipitated solid iS  which claims
inter alia the methyl, chloro- filtered of. The filter residue is then
washed  methyl, fluoromethyl, bromomethyl, and 2- with methanol/water (1:1)
and with pure   fluoroethyl  esters  of  androstadiene - 17- 50  water,
dried, and taken up in  chloroform-  carboxylic acids of formula V wherein
R' is 110 The solution is dried over sodium  sulphate   a hydroxy group
esterified by a fatty acid and concentrated in a water jet vacuum  to  of
2-4 carbon atoms, R" is methyl, X is yield  3.2  g of crude product, which
.    hydrogen, and Y is fluorine. We make no chromatographed through a.
column of 30   claim  to such esters, or to their preparation, 55  times
its amount by weight of silica gel  or to pharmaceutical preparations
containing 115 rsolvent mixture: toluene/ethyl acetate (90:   them. 10)] to
yield the. pure methyl 2.9[err] - dichloro- 6[err] - fluoro - 11[err]-
hydroxy - 16[err] - methyl-   Subject to the foregoing disclaimer, WHAT 3 -
oxo - 17[err] - propionyloxy - 17 carbocylate.   WE CLAIM  IS:- 60  The
compound melts at 268-270C.after           1. A process for the manufacture
of esters    1,578,243
10 of androstadiene-17-carboxylic acids of the   chlorinating the resultant
1,2-dichloro com-  40 formula                                        pound,
or [err]                                           e) treating an ester of
a carboxylic acid 0                             (III) wherein R' represents
a free hydroxyl group 5   or a hydroxyl group which is esterified with
wherein R'. R" and Y  are as defined in  45 a carboxylic acid containing a
total of not  formula (I),with hypochlorous acid or with more than 7 carbon
atoms, R"   represents a  a hypchlorous acid  donor, or methyl group in the
a- or [err]-position or the    f) treating a 17-ester of a carboxylic acid
methylene group, and R'  and R"  together  of the formula 10 represent  the
16[err],17[err]-dihydroxyacetonide group [err] 50 wherein each of X and Y
represents a hydrogen,chlorine or fluorine atom, with the  wherein R', R"
and Y  are as defined in 15   proviso  that  at least one of these
substituents  formula  (I), with hydrogen chloride or hydro- is one of said
halogens and that the androsta-  gen fluoride or with  agents which yield
these diene-17-carboxylic acid ester group does not  acids, contain more
than  11 carbon atoms, which    and, if desired, in resultant esters of the
55 process comprises                             steroid-17-carboxylic
acids in which the hydro- 20     a)  converting a carboxylic acid of the
carbon radical of the ester group contains formula  (I) or a salt thereof,
or a functional  halogen, hydroxyl, alkoxy or acyloxy sub- derivative
thereof which  can be converted into  stituents, optionally converting
these groups an ester, into the carboxyl ic acid  ester, or    into one
another.                           60 b)  esterifying  the 17[err]-
hydroxyl group in       2.  A  process according to claim  1 a), 25   an
ester of a carboxylic acid of the formula  wherein the free acid is reacted
with a reactive (I), wherein R' represents a free hydroxyl  functional
derivative of  an alcohol in the group and R" represents a methyl or
methylene  presence of a base or an alkali metal salt of group, while
optionally  protecting the 11-  the  acid is treated with an alkyl halide
or 65 hydroxyl group temporarily, or               dialkyl sulphate. 30
c)   converting the 16,17-diol group into the  3. A  process, according to
claim   1 a), acetonide in an ester of a  carboxylic acid of  wherein the
methyl esters are prep ared by the formula (I), wherein R' and R"
represent  treating the free acid with diazomethane. free hydroxyl groups,
or                         4. A  method according to claim  1 b),  70 d)
adding chlorine to the 1,2-double bond  wherein the 17-hydroxy compound is
reacted 



35   in an ester of a carboxylic acid of the formula  with an acid or a
functional  derivative of an acid in the presence of a strong  acid as
[err]                      catalyst and/or of trifluoroacetic anhydride 5.A
process according to claim 1 d),   75 wherein the starting material is
treated in an inert organic solvent with elementary chlorine in a lower
aliphatic  carboxylic acid at low temperature and in the dark. 6. A process
according to  claim  5, wherein   80 the chlorination is carried out in
dioxane by treatment with a solution of chlorine in a lower aliphatic
carboxylic  acid. wherein R', R" , X and Y are as defined in    7. A
process according  to either of claims formula. (I), while optionallY
protecting the  5 or 6, wherein the 11[err]-hydroxyl group is  85
11-hydroxyl group temporarily, and dehydro-  protected by esterification
with trifluoroacetic    L   M 11
1,578,243                                         11 acid before the
addition of chlorine to the 1,2-  is one of these halogens and that the
androsta- double bond.                                 diene-17-carboxylic
acid ester group does not 8. A process according to any one of claims
contain more than 11 carbon atoms. 5 to 7, wherein the 1,2-dichlorosteroids
ob-   16. Compounds according to  claim  15, 5   tained by addition of
chlorine or dehydro-   wherein the ester of the steroid-17-carboxylic  70
chlorinated by treatment with a base.     .acids are derived from  alcohols
ROH  con- 9. A process according to claim 8, wherein  taining a total of I
to 10 carbon atoms in pyridine or the homologues thereof, or an   which R
is an aliphatic hydrocarbon radical, N,N-dialkylaniline or a carbonate,
bicarbonate  an  araliphatic  hydrocarbon  radical, or a 10   or acetate of
an alkali metal or alkaline earth  heterocyclic radical which is
unsubstituted or  75 metal is used as base.
substituted by halogen, hydroxy, alkoxy or 10. A  process according to
claim  I e),  acyloxy. wherein the starting materials are treated with
17. Compounds according to claim  15, N-chlorocarboxy amides or
N-chlorocarboxy   wherein the esters of the steroid-17-carboxylic 15
imides in the presence of water and/or an  acids are derived from lower
aliphatic alcohols  80 inert solvent, optionally in the presence of a
having 1 to 5 carbon atoms. strong acid.
18. Compounds according to claim  15, 11. A  process according to claim  1
e),  wherein the esters of the steroid - 17 - carb- wherein the starting
materials are treated  oxylic acids are derived from dihydric or tri- 20
with tert.-butylhypochlorite in an inert water-  hydric alcohols or from
halohydrines.    85 immiscible solvent in thc presence of perchloric    19.
Compounds according to claim  15, acid.
wherein  an esterified  hydroxyl group R' is 12. A  process according to
claim  1 f),  derived from formic acid or an unsubstituted wherein the
starting materials are treated with  aliphatic carboxylic acid of 2 to 7
carbon 25   hydrogen chloride or hydrogen fluoride in an  atoms or such an
acid substituted by halogen  90 organic solvent, optionally in the presence
of  atoms, hydroxyl or lower acyloxy or alkoxy water, or in water alone.
groups. 13. A  process according to claim  1 f),1   20. Methyl 2 - chloro -
6[err],9[err] - difluoro- wherein the starting materials are treated with
11[err]  - hydroxy - 16[err] - methyl - 3 - oxo- 30   the adduct of
hydrogen fluoride and urea.    17[err] - propionyloxy - androsta - 1,4 -
diene-  95 14. A process according to any one of  17 - carboxylate. claims
1 to 13, wherein the manufacture of    21. Methyl 2,9a - dichloro - 6a -
fluoro- the process products or of the intermediates  11[err] - hydroxy -
l6[err] - methyl - 3 - oxo- is carried out substantially under the con-
17[err] - propionyloxy - androsta - 1,4 - diene- 35   ditions described in
the Examples.           17 - carboxylate.                           100 15.
Esters of  androstadiene-17-carboxylic    22. A pharmaceutical preparation
which acids of the formula                        contains a compound
according to claim  15 together with a pharmaceutical carrier. 23. A
pharmaceutical preparation according to claim  22 which contains a compound
as 105 claimed in any one of claims 17 to 21. [err]
24. Androstadiene-17-carboxylic  acids of the formula [err] 



wherein R'  represents a free hydroxyl group
(I) 40  or a hydroxyl group which is esterified with a carboxylic acid
.containing  a total of not more than 7 carbon atoms, R"   represents  a
methyl group in the a- or [err]-position or the  wherein R' represents a
free  hydroxyl  group 110 methylene group, and R'  and. R"  together  or a
hydroxyl group   which is esterified with 45  represent  the
16[err],17[err]-dihydroxyacetonide  a carboxylic acid containing a total of
not group                                       more than 7 carbon atoms,
R" represents a methyl group in the [err]-  or [err]-position or the
methylene  ~group, and R' and  R" together 115 C
represent  the 16[err],17[err]-dihydroxyacetonide ~
group wherein  each  of X  and Y  represents a                          C
hydrogen, chlorine or fluorine atom, with the 50  proviso that at least one
of these substituents                     [err]    12
1,578,243                                        12 wherein  each of X  and
Y  represents a    32.: A process for the manufacture of esters hydrogen,
chlorine or fluorine atom, with the  of androstadiene-17-carboxylic acids
of the proviso that at least one of these substituents  formula is one of
said halogens. 5    25. Esters of androstadiene-17-carboxylic
[err] acids of the formula [err] [err]                                  (V)
(V)  wherein R' represents a free hydroxyl- group  55 or a hydroxyl group
which is esterified with a carboxylic acid containing a total of not
wherein R' represents a free hyoxyl group   more than 7 carbon atoms, R"
represents a or a hydroxyl group which is esterified with a  methyl group
in the [err]- or [err]-position or the 10  carboxylic acid containing a
total of not more  methylene group, and R' and R" together  60 than 7
carbon atoms, R" represents a methyl represent the 16,17-dihydroxyacetonide
group group in the [err] or [err]-position of the methylene
gre    it- or deposition or the methylene group, and R' and R" together
represent the                         [err] 16,17-dihydroxyacetonide group
15 /  \                wherein X represents a hydrogen or chlorine atom and
Y represents a chlorine or fluorine atom, with the  roviso that the
androsadiene-  65 wherein X represents a hydrogen or chlorine 17-carboxylic
acid ester group does not contain atom and Y represents a chlorine or
fluorine  more than 11 carbon atoms, which process atom, with the proviso
that the androstadiene-  comprises 17-carboxylic acid ester group does not
con-    a)  converting a carboxylic acid of the 20  tain more than 11
carbon  atoms.                formula (V)                                70
26.  Compounds  according to claim 25, wherein the esters of the
steroid-17-carboylic acids are derived from alcohols ROH  con-
[err] taining a total of 1  to 10 carbon atoms in 25   which R is an
aliphatic hydrocarbon radical, an araliphatic  hydrocarbon  radical, or a
heterocycic radical which is unsubstituted or substituted by halogen,
hydroxy, alkoxy, or acyloxy.                                   or a salt
thereof,  or a functional 30     27. Compounds according to claim  25,
derivative thereof which can be converted into. wherein the esters of the
steroid-17-carboxylic  an ester, into the carboxylic acid ester, or acids
are derived from lower aliphatic alcohols    b) esterifying the
17[err]-hydroxyl group in  75 having 1 to 5 carbon atoms..               an
ester of a carboxylic acid of the formula 28. Compounds according to claim
25,  (V), wherein R' represents a free hydroxyl 35   wherein the esters of
the steroid-17-carboxylic  group and R" represents a methyl or methylene
acids are derived from divalent or trivalent  group, while optionally
protecting the 11- alcohols or from halohydrins.              hydroyl
group, or                          80 29. Compounds according to claim  25,
c) converting the 16,17-diol group into the 



wherein an esterified hydroxyl group R' is  acetonide in an ester of a
carboxylic acid of 40  the formyloxy, acetoxy, propionyloxy, butyryl-  the
formula (V), wherein R' and R" repre- oxy, valeryloxy, trimethylacetoxy,
diethyl-  sent free hydroxyl groups, or acetoxy or the capronyloxy group.
d) treating an ester. of i carboxylic acid  85 30. Methyl 9a - chloro -
6[err] - fluoro - 11[err]-  of the formula hydroxy - 16[err] - methyl - 3 -
oxo- 17[err]-                             3 45  propionyloxy - androsta -
1,4 - diene - 17-                               [err] carboxylate. 31. A
process according to any one of claims 1 to 14 for the manufacture of a
group  VI of compounds or a compound as claimed in (.VI) 50  any  one of
claims 16 to  21.                                                [err]    *
C   L   M   S   * 13                                       1,578,243
13 wherein R', R" and Y have the same mean-                      [err] ings
as in formula (V), with hypochlorous acid or a hypochlorous acid donor, or
e) treating a 17-ester of a carboxylic acid 5  of the formula (V)' [err]
wherein R' represents a free hydroxyl group or a hydroxyl group which is
esterified with a carboxylic acid having not more than 7  30 (VI)
carbon atoms, R" represents a methyl group o
in the [err]- or [err]-position or the methylene group, and R' and R"
together represent the 16,17- dihydroxyacetonide group wherein R', R" and Y
have the same mean-                       [err] ings as in formula (V),
with hydrogen chloride                            35 or hydrogen fluoride
or with agents which 10  yield these acids, and, if desired, in resultant
esters of steroid-17-carboxylic acids in which the hydrocarbon radical of
the ester group   wherein X represents a hydrogen or chlorine contains
halogen, hydroxyl, alkoxy or acyloxy   atom and Y represents a chlorine or
fluorine substituents, optionally converting these groups  atom. 15  in one
another.                              36. A  pharmaceutical preparation
which 33. A  process according to claim  32,  contains a compound as
claimed in any one  40 wherein the manufacture of the esters is  of claims
25 to 30, together with a pharma- carried out by a method as described in
any  ceutical carrier. one of claims 2 to 4 and 10 to 14 for the    37. The
compounds as claimed in any one 20  manufacture of the corresponding
2-chlorin-  of claims  15-19  and  24  described  in ated 'compounds.
Examples 1-5.                              45 34. A process according to
either of claims         ABEL & IMRAY, 32 or 33 for the manufacture of a
compound         Chartered Patent Agents, as claimed in any one of claims
26 to 30.           Northumberland House, 25    35. Androstadiene-17-car
oylic acids of           303-306, High Holborn, the formula
London, WC1V 7LH. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1980. Published by the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


