* -1 The present invention relates to novel steroidal carboxylic acid
esters, especially methyl esters of 17[err]-carboxylic acids of the
andros?ane series, corresponding to the formula [err] in which R represents
~al kyl having froml to 4 carbon atoms, and to.processes for the manufacture
~thereof, also to pharnaceutlcal conp05|tions cont ai ni ng those conpounds and
to processes for the manufacture thereof. The al kyl identified by the
~synbol Ris preferably linear, such.as ngthyl, propyl .butyl and, above
al*l, ethyl. Among these conpounds speci al enphaS|s is to be glven to
methyl esters of [err]-chloro-[err]-fluoro-118-
“-hydr oxy- 168- net hyl - 3- oxo- 17a- acetoxyandrosta 1, 4- di ene- 178 carboxylic acid

,and 9a-chl oro-6a-f | ugy é&% tion re ates to novel steroidal
'168- net hyl - 3- oxo- 17a- Jﬁi ryl ox an rog{a 1; 4-dj ene- 178- carboxylic acid,

and, above all , qngqu}qc¢§q ®gLers, espe01a11y methyl esters of.

I uor o- [err]- hydffB%bJﬁHdﬂyIﬂﬂfadré%(Bﬁ)ﬂﬁﬁiéHGHHSHaHéDQErles, '

andr ost a- 1, 4- di ene- {P%éé ar box I|c nﬁthyl ester of the fornula - 2-
[err] Esters of ‘Hﬁﬁﬁh 4-dien- 3- '
one-17[err]-carboxylic-acids have been descrlbed. For exanpl eU. S. Patent

Speci fication No. 4,285,937 relates to esters of nono-, di- and tri-hydric
al i phatic al cohols with [err]-di hydroxy-3-oxo-androsta-1, 4-
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in which R represents alkyl having from 1 to 4 carbon
atoms, and te'processes for the manufacture thereof,
also to pharmaceutical.compositions containing those
compeunds and to processes for the manufacture thereof.
The alkyl identified by the symbol R is preferably
linear, such as methyl, propyl, butyl and, above all,
N . ethyl.

'~ Among these compounds, specxal emphasis is to be
given tou methyl esters of 9a-chloro-6a- ~fluoro-118-~
hydroxy-168-methyl-3-oxo-17a-acetoxyandrosta-1,4-diene-
178-carboxylic acid and 9a-chloro-6a-fluoro-113-hydroxy-
162-methyl-3-oxo-17a-valeryloxyandrosta-1,4-diene-178-
carboxylic acid, and, abdve all, the 9a-chloro-6a-

.fluoru—l1B—hydroxy—168—methyl—3—oxo—l7u—propionyloxy-
androsta-1,4-diene-178-carboxylic acid methyl ester of
the formula



‘diene-[err]-carboxylic acids-in which the [err]- hydroxy is acylated by an
al i.phatic carboxylic acid having not nore than 7 carbon atons and in which
chioriffe or hydrogen is in the 2-position, chlorine or fluorine,
i ndependent|y of one another, *is in the 6a- and/or 9a-position and a- or
[err]-oriented nethyl or; .alternatively, nmethylene is in the 16-position.
The conpounds of the. present i nvention caj al so be classrfred under this
- broad gener al scope al't hough they have not been considered in detail in
any ot her respect and the patent specification relates prinarily to a
~differently substituted group of conpounds. In the case of the above U S.
Pat ent Specification (see clainms 15. and 16) special enphasis is given to
| ower al kyl esters of acids that have as specific feature 16a- nmethyl and"
~as further features a 17a-hydroxy group acyl ated by 1ower al kanoyl, and a

6a-fluorine and a 9a- chlorine anuka :ﬁn & 2 position_is
unsubstituted. OnMng to their sp |/ adtT i t S fol | owi ng - 3-
conpounds- ar e speC|f|caIIy nentlgﬁjdr(see QO|Lﬁﬁan 5I|nes 32-41 of the
above-nenti oned Patent Specifi Ca#l vr}\ VAN / \ _

2-chloro-[err]-difluoro-[err]- h¥drqxg1ﬂ7a- cu3

pr opi onyl oxy-16a- net hyl - 3- oxo- ahdgﬂ&ha 1, 4- drene 170- carboxylic acid
met hyl ester, 2,9a-dichl oro- [é}r] f1 goro- : (I).
[ err]-hydroxy-17a- propi onyl oxy- 16a- ngt hyl - 3- oxo- andr ost - a-
1, 4-di ene- [err] catboxylic acid methyl ester and also [err]-
chloro [err] ‘fluoro-[err]-hydroxy-[err]-propi onyl oxy- 16a-
met hyl - 3- oxo- androst a- 1, 4-di ene-[err]-carboxylic acid

N/

Esters of poly~halogenated androsta-1,4-dien-3-
one-178-carboxylic acids have been described. For
example, U.S. Patent Specificatloh No. 4,285,937 relates
to esters of mono-, di- and tri-hydric aliphatic
alcohols with 118,170-dihydroxy-3-oxo-androsta-1,4~-
'diene—178—carbuxy11c acids in which the 17c-hydroxy is
'acylated by an aliphatic carboxylie acid having not
more than 7 carbon atoms and in which chlorine or
hydrogen is in the 2-position, chlorine or fluorine,
independently of one another, is in the 6a- and/of
9a-position and a- or 8-oriented methyl or,

SRR alternatively, methylene is in the 16-position. The
compounds of the present invention can also be
classified under this broad general scope, although
they have not been considered in detail in any other
respect and the patent specification relates primarily
to a differently substituted group of coumpounds. In
the case of the above U.S. Patent Specification (see
claims 15 and 16) special emphasis is given to lower
alkyl esters of acids that have as specific feature 16a-
methyl and as further features a 17a-hydroxy group
acylated by lower alkanoyl, and a 6o-fluorine and a 9o-
chlorine and in which the 2-position is unsubstituted.
Owing to their special activity, the following



-methyl..ester (0) which is free of chlorine in the 2- position. No speci al
advant‘ages were indicated .for the remaining two conpounds nentioned in the
Pat ent “Specification, that is 2-chloro-[err]-fluoro-[err]-hydroxy-
17a- pr opi onyl oxy- 16B- met hyl -3Z oxo-androsta-1 , 4-di‘eie- [err]-carboxylic
acid nethyl ester and 2, 9a-dichl oro- 6a- '
f1 uoro-11B- hydroxy-17a- pr opi onyl oxy- 16a- pgt hyl - 3- oxo- . .
androst a- 1, 4- di ene- 17B- car boxyl i ¢ acid chloromethyl ester. It is reported
i it the Patent Specification mentioned that ‘the esters disclosed therein
have a high anti-inflammatory. activity (for exanple in the foreign body
granul oma test in rats they exhibit _a pronounced anti-infla tory action
in a dosage rang@Q@P°&§Hﬁo?¢ﬁaﬁgﬁﬁl5}66llﬁ.BS“H@°B@F*65FFoﬁgagBP ellet);
with the sane admimest B3a-4anofhenevabovehfgnal saedcPatenthe thynus, adrenal

gl ands and body i ght_. byt only, at doses_of 0. 3. and ghqv r.cotton
wool pellet. Theégﬁﬁﬂﬁaﬁﬁglap)fhg 53?85? ggé8?f§&§?P8ﬁ°n§ﬁ@i§X§§°§§5358
proved especi al | prefienyloxyi-16ahmethyledroxesandcostdrilg 4-ditogelB-

Despite the substaiddiyid QMG meTheTi eseeli, Vil ¥oahicaedt ovighh cilierbest ed
conpounds of the Patent. Specification nentioned in ¢ arjison with the
known active subs&%%ﬁﬂ%ﬂ‘qqﬁi‘gééﬁﬁﬁPFGPY&8F¥F§§PG§et A QX5 FnaEPeya-

hi ghly active but1 hpdE drie- 156-ghailveixylassiakli@ methyli @steid \anidy alisoe9er Nno
systemc activity

relatively |ong pdet}f%re,rldnag'sﬂfué’n%—r?é Qg),&?ice?# 9?&2’%%35 © :)j{og\ sll%nq‘ —tvlggulzg I n
' o methyl-3-oxo~androsta-1,4-diene-178-carboxylic acid
U methyl ester (0) which is free of chlorine in the 2- o
T position. No special advantages were indicated for the
rémaining two compounds mentioned in the Patent '
Specification, that is 2-chloro-9a-fluoro-118-hydroxy-
170-propionyloxy-16g8-methyl-3-oxo-androsta-1,4-diene-
178-carboxylic acid methyl ester and 2,9a-dichloro-6a~-
fluoro-118-hydroxy-17a~propionyloxy~16a-methyl-3-oxo-
androsta-1,4-diene-178~carboxylic acid chloromethyl

ester. It is reported in the Patent Specification
mentioned that the esters disclosed therein have a high
anti-inflammatory activity (for example in the foreign
body grénuloma test in rats they exhibit a pronounced
- anti-inflammatory action in a dosage range of
ey : ' approximately 0.001-0.03 mg per cotton wool pellet);
‘'with the same administration, however, they also act on
the thymus, adrenal glands and body weight, but only at
doses of 0.3 mg and above per cotton wool pellet. The
compounds of the Patent Specification mentioned also
proved especially effective in the rat-ear test
according to Tonelli.

Despite the substantially lower systemic activity
achieved with the tested compounds of the Patent
Specification mentioned in comparison with thé known
active substances, the search for corticoids that are
topically highly active but have the slightest possible
systemic activity or even no systemic activity, even in



this field. A though the 16a- nethyl conpounds glven speC|aI enphasis prove

satisfactory in the t est procedure used, they are unable to satisfy nore

st¥ing&nt denmands,’ especially in the case of direct testing of their

system c effects.  Surprisingly, it has now been found that a snal

sel ection of compounds that has hot previously been considered stands out -

- fromthe generally categorised, broad class of conpounds of the Patent

Spécification discussed. This sel ection o4-conpounds is characterised above

‘aly by B-orientation of. the 16- nmethyl and is distinguished- by a
surprisingly |low systemc activity, as can be denonstrated by the follomnng

tabl es of data: Table 1: Cotton wool granulonma test. (rat) |ocal conpound

Lonibition or regnet e8ol BE" hahfntgrPEEBF' bid) 9" ADHL IR RPN Saketer

adrenal thynmus bo granul o
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body gl ands procedure usedighheg arfeunpble to satisfiy more 3
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stringent deﬁands, espeC1;11y in th§ case of direct
‘testing of their systemic effects.
 Surprisingly, it has now been found that a small

selection of compounds that has hot previously been

"/ . considered stands out from the generally categorised,

 broad class of compounds of the Patent Specification
discussed. This selection of compounds is
characterised above all by B-orientation of the 16-
methyl and is distinguished by a surprisingly low
systemic activity, as can be demonstrated by the
following tables of data:

Table 1: Cotton wool granuloma test (rat) local

compound - inhibition or reduction
(ED20_30 in ug per pellet)
;x_L,f granuloma|contralateral|adrenal|thymus body
granuloma glands weight
I 0.2 125 ¢*) 125 g | 125 g| 125 ¢
0 0.2 125 ¢ 125 91 125 g 125 ¢

* ,
) ﬂ = without effect at the dose indicated



L= mﬁthoUt effect at the dose indicated Table 3: Liver glycogen test (rat)
subcut’aneous Tryptophanpyrrol ase test (rat) subcutaneous conpound gl ycogen

f of mat i"on i nducti on of ([err] i'n ng per kg
trypt ophanpyrrol ase anlnaL) (ED20 in ng per kg ani mal)
I . 10 >3 0
0.1-0.3 Accordlng to Table 1, when adni ni stered topically, the
' 1[err] met hyl “ conpound (1).-has a strong abti- inflammatory action which

equal s that of the corresponding 16a-nethyl conpound (0). The [err]-nethyl
-6- "conpound (1) mentioned differs, however, as can be seen from Table 2,
advant ageously fromthe 16a-nethyl conpound (0) in that it does not
i nfluence the thygyse a6reBakosl an83 3eEnhoeHaeLght (1heN g@maﬁtered _
peroral ly at the tested dosage. The finding to be seen in bl e 3 according
to which after subewt-ancops—ad-Ri-strati-oh—to—r :
conmpound (1) acdoedpagndo t he |nvent|dnhmbungenabﬁufeﬂmcsigﬁlf|cant
increase in |livdr glycogeh, even at h do Sn the . :
16a- met hyl conpdund (0), |wuld seetht Bgdéﬁnagt %té % % %ﬁ% gfére | argdl y
no corticosteroild- specif side effects  In keeping with this is the
pronounced diffgrence, al pog¥aaWiomd Tab| eadrenhichii sthoHAd f PrphbAG
above-nenti oned jpai r of canpounds (1) anj SO) mnth tegard to the inductfion
of tryptophanpyrjro- weight

“ a - I 1 3 34 3p 34 -

*) g = without effect at the dose indicated

Table 3: Liver glycogen test (rat) subcutaneous
Tryptophanpyrrolase test (rat) subcutaneous

compound ‘| glycogen formation - induction of
(EDyg-3g in mg per kg - tryptophanpyrrolase
- ' animal) : ' (EDyg in mg per kg
animal)
I >10 >3
0 " 011_0.3

According to Table 1, when administered topically,
the 16R-methyl compound (I) has a strong anti-
inflammatory action which equals that of the
corresponding 16a-methyl compound (0). The 168-methyl



“lase. In this test, in conparlson with t he 16a- nethyl ~conpound (0), the -
168- nethyl conpound (1) according to the invention does not exhibit the
.efTect ~specific to system cally active glucocorticoids, even at a dose that
is from10 to 30 times higher. OmMng to this surprising, experinentally _
proven absence of any systemic side effects together with full retention of
the extraordinarily high local anti- inflammatory activity, the conpounds
of the fornula (A) according to the invesé+on are excellently suitable-not
onl’y as locally, above all toplcaLIy, adm ni strabl e anti phl ogistic

t hérapeutic agents for all indications for which corticoids are customary
but, in addition, also for specific areas of use in which known corti -

coi ds often have ?ﬁprHé @tfaﬂgegiaaga digfe@éanﬁbﬁe$ee '9§9c£§rﬁét££é§py

of refractory ang recurrent | sor g
Furthernore, thefE6RpEaRds 3ccadvrRE2g80uRAY| AvERt bR & ‘%@t@%bd f or

adm ni stration byompbahati(onp {Archhe 18eadR8UhbE ‘ihemxaﬁeé @ﬁeaéﬁﬁﬁaé | C

d d t t f
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per se, especial pproyadly atethenyesatefd, db8ageo cThpofbddbhgt be bersuén
Lerr] in which Rijagsblie aeagFagaghge aegxghw%kﬁeayghsgﬁ Pafiflgg! de or with

_an agent yielding _hydrogen chlori enen ypochl or ous -
"acid to a 9(11)adm1n1s ration to rats the 168-methy1 compound (I)

according to the invention brings about no significant
_increase in liver glycogen, even at high doses, in
W o contrast to the l16a-methyl compound .(0), would seem to -

K

demonstrate that there are largely no corticosteroid- .
specific side effects. In keeping with this is the
pronounced difference, also shown in Table 3, which is
found for the above-mentioned pair of compounds (I) and
(0) with regard to the induction of tryptophanpyrro-
lase. In this test, in comparison with the 16ac-methyl
compound (0), the 168-methyl compound (I) according to
the invention does not exhibit the effect specific to
systemically active glucocorticoids, even at a dose
that is from 10 to 30 times higher.

Owing to this surprising, experimentally proven
absence of any systemic side effects together with full

- N ' retention of the extraotdinarily high local anti-

inflammatory activity, the compounds of the formula (A)
according to the invention are excellently suitable not
only as locally, above all topically, administrable
antiphlogistic therapeutic agents for all indications
for which corticoids are customary but, in addition,
also for specific areas of use in which known corti-
coids often have serious disadvantagés, for example for
long-term therapy of refractory and/or recurrent skin
disorders, such as psoriaéis.ﬁ Furthermore, the
compounds according to the invention can be used for
administration by inhalation for the therapeutic
treatment of asthmatic conditions and symptoms.



" unsat urated conpound of the fornmula [err] in which R has the nmeaning given
above, cor c) ° dehydrogenating in the 1,2-position a 1, 2-saturated - 8-
conpound of the formula [err] in which P has the neaning given above, or d)
esterifying a carboxylic acid of the fornmula [err] in which R has the
- neaning given above or a salt or a reactive functional derivative thereof
using a nmethyl ating agent, .or e) acyIaLrﬁg :
9a-chl oro-6a-fluoro-[err]- dlhydroxy- _
[eérr]-methyl - 3- oxo androsta-1, 4-diene-[err]- carboxyllc acid nmethyl ester of
- the formula - [err] with a carboxylic acid of the fornula R COOH (VII)
in which R has the nin i.ven ,above th a reactive f ti |
derivative thereof, 5t i éﬁﬁ %ﬁﬁﬁs ?c?é§#%UQIV)H§b ecﬁ?ﬂflq% of'¥he
[err]-hydroxy, oﬁoﬁmulaleAkxnnnnnntqnls¢ﬂeabnvnnqaqene]mannﬂagﬂunﬁﬁ A to
~the nethyl ester cmaﬁgg%fggdggeb g»sgefégﬁggg@Py; @pd in which the

[err] hydroxy |s rotected
a treating a 98, 118 -0X0 compound of the formula

CH, coocn
CB3/,\'3
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P (II)
in which R has the meaning given above with hydrogen.
- chloride or with an agent yielding hydrogen chloride,
b) adding elements of hypochlorous acid to a 9(11)-
~ unsaturated cuompound of the formula
PR
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(I1II)

in which R has the meaning given above, or
c¢) dehydrugenating in the 1,2-position a 1,2-saturated



? and'in whi ch X represents a.hydroxy-protecting group and R has the neani-ng -
'glven above removing the protecting group X. The cl eaving according to the
i WventTon of the [err]-oxido group in a starting material of the formul a
(I'l) according to process-variant a) by treatment with hydrogen chloride is
carried out in a manner known per se, it being advantageous to use’
anhydrous hydrogen chlaride, optionally in the presence of an inert
sol vent, such as chloroform tetrahydrofuran or, especially,
dﬂnethylfornanlde | nstead of the -hydrogen hallde itself, it is also
possible to use an agent-yielding hydrogen chloride, such as a salt thereof
with a tertiary organic base, for exanple pyridine. The starting materials
of the formula | FORRAUBE OBt shAcBOFMUlA manner known per se, for exanple by
removi ng water froma 6a-fluoro-[err]-hydroxy-16B-net hyl -
17a- OCOR- 3- oxo- androst a- 1, 4-di ene-[err]-carboxylic acid nethyl ester, for
exanpl e by treatnent with a.suitable dehydrating agent, for exanple an acid
chl oride, such as phosphorus oxychlorl t hanesul phoni ¢ aci d chl ori de,
in the presence of a base, for e 9r(§ﬁﬁé addi ng hypobronous acid
(which, for exanple, is used in theffor N PCRoacet ami de or N-bronp-
succinimde in acidic nmedium t \ S)qg.dQubIe bond of the
6a-fluoro-[err]-nethyl-[err]- & 'o o- andr ta-
1,4,9(11)-triene-[err]- carboxyymg,ﬁgld met hyl "ester so formed and renovi ng
hydrogen bronlde fromthe
_ . - (IV)

l-l’ln-

in which P has the meaning given above, or

d) esterifying a carboxylic acid of the formula

-, CH, COOH
H°\/\| 3
Y y—tec---0COR

(V)

in which R has the meaning given above or a salt or a
reactive functional derivative thereof using a
methylating agent, or |

e) acylating 9a-chloro-6a- fluoro—11% 17a-dihydroxy-
l6B—methyl-B—oxo-androsta-l,4-d1ene—173—carboxy11c acid
methyl ester of the formula



resul ting 9a-bronp-11B-hydrine by treatnent with a base, especially an
-al kal *-metal salt of a carboxylic acid, for exanple potassium acetate, or
wi;Th af aprotic organic base, especially, for exanple, with 1,5-

di azabi cycl o[ 5. 4. 0] undec-5-ene, with formation of the desired starting
material of the fornmula Il. " Inorganic bases, such as al kali netal
hydr oxi des or carbonates, for exanple sqQd_um hydroxi de or potassium
carbonate, or alternatively alkali netal "al koxi des, such as sodi um

met hoxi de or potassiumtert.-butoxide, can be used to renpve the hydrogen
bromi de; in that case, however, the 17a- al kanoyl oxy group and the -

178- met hoxycar . bonyl group are at' | east partially hydrolysed to form the
free hydroxy and carboxy group, respectively, and nust subsequently be
esterified, for exanple under the conditions of process variants d) and e)
descri bed below.. In the above internggli abs. R has the neani ng given
above. In an anal ogous manner, F9\i/§\al35cp po§si ble to obtain the .
correspondi ng 1, 2-sat urated stafmihg et g 1°d's98 The addition according to
the invention of elements of heedl ghoyd\acid to the 9(11)-doubl e bond of
the starting material of the formungd |19 ;Q‘Zgordi ng to process variant b) is
carried out in a manner knoyA™\pg’\s€. The operation is carried out, for
exanpl e, with aqueous hypocHl or®ous: acid, or an agent yiel di ng hypoctWmr ous
acid, such as an N-chlorocarboxylix acid ami de or imde, for exanple
N-chl orosucci i m de (see U.S. Pat dnt Speci fication 3 057 886), can be used.

o _
with a carboxylic acid of the formula R-COOH (VII) in
which R has the meaning given above, or with a reactive
functional ‘derivative thereof, optionally while
temporarily protecting the 118-hydroxy, or
£) in a compound of the formula
CH,_ COOCH
0 A\ 3 3
ey U OCOR
WA WA
! 1C1£ 3
o/ 0/\./ \o/
t (VIII)
F

corresponding to.the methyl ester of the formula (A)
defined above and in which the 118-hydroxy is protected
and in which X represents a hydroxy-protecting group
and R has the meaning given above, removing Ehe
protecting group X.

The cleaving accurding to the invention of the

98,118-0oxido group in a starting material of the



The reaction is carried out in an inert solvent, such as a tertiary
d[coholj for exanple tert.-butyl alcohol, an ether, for exanple diethyl
efher ,” 1, 2- di met hoxy- ethane, dioxan or tetrahydrofuran, or a ketone, for
exanpl e acetone, in, the presence of water and, optionally, an acid. It is
al so possi bl e, however, to carry out the addition in a non-aqueous nedi um
In an especial ly advant ageous enbodi nentqglower al kyl hypochlorites,
especially tert.-butyl .hypochlorite, are used in tert.-butyl alcohol or in
an-inert water- inmscible solvent, such as a nitrohydrocarbon, for exanple
ni‘tromet hane, custonmarily in the presence of perchloric acid (see Gernman
Patent Specification 2 011 559). The starting materials of the fornula Il
or their 1,2-di fparylandiidduescexiing fenBracesredarhaBtn@hn®¥ known per
se, for exanpl-ethgatmene Rg tdinhgdriogen ahdadride id2carried out in a -
fluoro-[err]-hydroxy- jrr|- th I-.er&L-OCOR—S-oX 2 é ndrosta- _1,4-diene o
-andr ost - 4- ene) - 3”‘%—% _ &Mf@f{’di ﬂ%"lngegfingtf’ ?°8§a Ié‘sﬁy treat ment
with a suitabl eagbyddons mydrpaen chleride avpséptadhyoindshef preseans e
phosphor us oxyclyeolandq e iTR{JVAAGRY| RN Gs2Thd ogBERERJe, in the presence
of a base, for exaqp e pyridine. (I'n the ahaqve startlng material R has.the
: meani ng gi ven FﬁttﬁéﬂdggﬁﬂﬁﬁﬂiQﬁﬂ.esﬂﬁ§¥3¥23deﬂﬁﬂﬁ53¥ fPrsamiceor ding to
the invention in accarmseal Wi tHy anecodsd ihanide) iegellFs Gar Hisslad in a
manner  known Pe%oss%'igloer_ teg(aurg)e! eanbyage'n(: yi_e‘lqinq hydrogen chloride,
such as a salt thereof with a tertiary organic base,
for example pyridine. _ '
The-startihg materials of the formula II can be
obtained in a manner known per se, for example by
removing water from a 6a-fluoro-118-hydroxy-168-methyl-
170-0COR-3-oxo-androsta-1,4-diene~178-carboxylic acid
methyl ester, for example by treatment with a suitable
dehydrating agent, for example an acid chloride, such
as phosphorus oxychloride or methanesulphonic acid
chloride, in the presence of a base, for example
pyridine, adding hypobromous acid (which, for example,
is used in the form of N-bromoacetamide or N-bromo-
succinimide in acidic medium) to the 9,11-double bond
- of the 6a-fluoro-168-methyl-170~0COR-3-oxo~androsta-
U 1,4,9(11)-triene-178-carboxylic acid methyl ester so
formed and removing hydrogen bromide f£rom the
resulting 9a-bromo-118-hydrine by treatment with a
base, especially an alkali metal salt of a carboxylic
acid, for example potassium acetate, or with an aprotic
organic base, especially, for example, with 1,5-
diazabicyclo[5.4.0]undec-5-ene, with formation of the
desired starting material of the formula II. Inorganic
bases, such as alkali metal hydroxides or carbonates,
for example sodium hydroxide or potassium carbonate, or
alternatively alkali metal alkoxides, such as sodium
methoxide or potassium tert.~-butoxide, can be used to

remove the hydrogen bromide; in that case, however, the



bi ol-ogi cal dehydrogenati-on processes, for exanple using the m.croorgani sns

Cor ynebact eri um si npl ex or Septonyxa affinis or their enzyne systems, or

usi ng =el eni um di oxi de in an organic solvent, -for exanple tert.-butyl

alcohol_ Preferably, however, 2,3-dichloro- 5 6- di cyano-1, 4- benzoqui none i s

left to act, advantage-_ously at t enper.at ures of approximately fraom 400C to

boi I'i ng heat for several, for exanple 6:24, hours; there are used as

reaction nedluntcustonary organi ¢ solvents, for exanple aromatic

hydr ocar bons, such as benzene or xyl ene, Iomer al i phatic.al cohols, such as

et'hanol’, propyl alcohol or tert.-butyl alcohol, |ower aliphatic ketones,

" such as acetone or 2-butanone, aliphatic esters such as ethyl acetate, or
cyclic ethers, sk alkanwdernratRin AR HrTS-NathoxyeaE BanY 1o GLOUR o

standard processffe idt Skt bahera Bl y maa%wseed hey Eotime gRNeERld ¥ known.
The starting materjals of the formula can be ohtained, for exarrpl e, by

addi ng el ement s B¢ R0 r%%%b%?&' cﬁ‘f?f"f'rte"?ﬁsﬁﬁ’t’é:rl VSilen ARM AU ocess
vari ant b) to a ubsdgdénioly-herejteact fid | RoO@@RPlexmnder the :
androsta-4, 9(11) f{g; r [ hy, erg oy an be
obt ai ned, for excacm (08 r%ﬁoﬁ%ﬁ% &afleérrergtngr?) Ande%e df roml;&& '
correspondi ng [ h¥4e¥4 uc % theabove jinteymediates, R has the meaning

11B) - hydr oxy- [erg;]véfetélyévé[ ertmp- msl Qnﬂh’rﬁﬁér A-iengs [aej[gd car boxyl iC
oL o et R RO ptt%%%t%%wﬁ%&m
‘ : # starting materials.
The addition according to the 1nventlon of o
- elements of hypochlorous acid to the 9(11)-double bond
of the starting material of the formula III according
to process variant b) is carried out in a manner known
per se.:The operation is carried out, for example,
with'aqueous hypochlorous acid, or an agent yielding
hypochlorous acid, such as an N-chlorocarboxylic acid
amide or imide, for example N-chlorosuccinimide (see
U.S. Patent Specification 3 057 886), can be used.
The reaction is carried out in an inert solvent, such

“

as a tertiary alcohol, for example tert.-butyl alcohol,
an ether, for example diethyl ether, 1,2-dimethoxy-
ethane, dioxan or tetrahydrofuran, or a ketone, for
_ ;i\/ example acetone, in the presence of water and,
optionally, an acid. It is also possible, however, to
carxry out the addition in a non-aqueous medium. In an
especiaily advantageous embodiment, lower alkyl
hypochlorites, especially tert.-butyl.hypochlorite, arte
used in  tert.-butyl alcohol or in an inert water-
immiscible solvent, such as a,nitiohydrocarbon, for
example nitromethane, customarily in the presence of
perchloric acid (see German Patent Specification
2 011 559).

The starting materials of the formula III or their
1,2-dihydro analogues can_be manufactured in a manner
known per se, for example by removing water from a 6a-



The esterification according to the invention (that is to say the
conversion into the nethyl ester) in accordance with process variant d) can
bg cardied out in a manner known per se, advantageously by treating the
free acid of the fornmula V with di azomet'hane. The reaction is carried out
In an inert organic solvent, such as an aromatic hydrocarbon, for exanple
benzene or toluene, a | ower al kanol, faggexanple preferably nethanol, an
- ether, for exanple diethyl ether, 1,2-dinmethoxyethane, tetrahydrofuran or
diyoxan, or a hal ogenated | ower al kane, for exanple dichl oronethane or
chloroform or a mxture of several such solvents, at a tenperature of

. between appr oxij elya-10-and. apppoxi mat el y +3( li.azonet hane especial ly

. bet ng added i nkhgg?{)ol}lggt%Q%rg’éqfu??gnmsmﬁe'xg& g%f\%j 3ei°t_xl?er(ai ré’zfz: ous :
- state (optipnaﬂby-déeng an amdrosprépehedntl Ifasarbocty lds acgdn methyilt r ogen)
or in solutiongsfar e¥gppleapi Ongy Ot LUEAAV S PSR A1
al ternative method. of esteritication conprises treating the free acid in an
“inert organi c 948hvdratipghaganty Nsughsassaint @cdd ohiwridd .sdorea at

- tenperatures ogxBRp1EEPhSoPhOXhEBLRYY¥hIQQ idkd APMPHAMIIDpneddia 1N
this operation ége rsagent can also be fornmed directly in the reaction

medi um by, forSBXARpRer tReERPNBrESRBLRARS X B3RS i(THF SRS ree acid (V)
“with gn N,P‘hdpgrbdﬁgéutedIgatbédhbdbdefﬂ%ﬁﬂlﬁ#ﬂﬂaterial R has the I
N, N -di cycl ohe rhodiim de, t i,s.al so passi.ble to use conventiona

- met hods of esfé%?ﬁ?@gtgéﬁghsg%htég LPEAP ¥ he free acid (V) with an
excess of net hanol ®hehla’rdebrdnbgenstifoor acomdimdytes ihshuimwerddial)

tteatnent of a@naggébkdgﬁéélw§@htpr83%@sa%égY%nt c) can be carried

L .
out in a manner known per se, for example by

biological dehydrogenation processes, for example using
the microorganisms Corynebacterium simplex or

Septomyxa affinis or their enzyme systems, or using

selenium dioxide in an organic solvent, for example
tert.-butyl alcohol. Preferably, however, 2,3-dichloro- .
5,6-dicyano-~1,4-benzogquinone is left to act, advantage-
ously at temperatures of approximately from 40°C to
boiling heat, for several, for example 6-24, hours:;
there are used as reaction medium customary organic
solvents, for example aromatic hydrocarbons, such as
benzene or xylene, lower aliphatic alcohols, such as

S\ ethanol, propyl alcohol or tert.-butyl alcohol, lower
aliphatic ketones, such as acetone or 2-butanone,
aliphatic esters, such as ethyl acetate} or cyclic
ethers, such as dioxan or tetrahydrofuran. All these
variants are standard processes in steroid chemistry
and are therefore generally known.

The starting materials of the formula IV can be
obtained, for example, by adding elements of
hypochlorous acid in the manner given under process
variant b) to a 6a~fluoro-163-methyl-17a-0COR-3-0X0~-
androsta-4,9(11)~diene-178-carboxylic acid methyl ester
{(which can be obtained, for example, by removing the

elements of water from a corresponding 6a-fluoro-(1ia



i -14- sodium potassiumor lithiumsalt, of the acid (V) with a nethyl ester
of a strong acid, for exanple a nethyl halide (such as nethyl iodide or

_ nethylxbron1de) di met hyl sul phate or an organi ¢ sul phonate (such as

met hyl - met hanesul phonat e or “net hyl - p-t ol uenesul ph-:"onate) or,

alternatively, treatnent of a m xed anhydride of the acid (V) w th nethanol

optionally in the presence of a base, esfi@&H ally a tertiary organi c base,

such as a tertiary am ne (for exanple triethylamne or N nethyl norpholine)

ory especially, in the presence of pyridine or one of its honologues or in

t.he presence of quinoline. The second acid conponent of the nixed

by e O Bttnd) agstabtes whthya 1 AT B At LS eny

especially, hydrochloric”ac Ich”case th
present) or an Néaﬁﬁéba&l’@lcsa§hda§‘efé§lﬂe(ﬁ5§|€|5/usclmg‘ |W@ne§@ém9narehd

or also a Iowercahtsameéﬁr boxyhi ¢neged i nttGGddiids, Gy HHe redniHa
RCOOH i n which R, has anln |ven the i ntroduction. Such m xed
anhydri des of tﬁévﬁﬁlan(egemPPﬁ Bcﬁﬂéﬁﬁlc aci ds mentioned can optionally

be in the for m of prirhar yspéeﬂﬂmbatuﬁbnt fa!:ddﬁjldg)rtdﬁbﬁmrimmuﬂbd s
obt ai ned, for e, g ocess varl a cyl ating

6a- quoro 9a- chl gggk[%?ng ? %y %qnﬁ g%b é¥ﬁji eé%eé}
androsta- 1, 4- dleneapeprpanaewayh|@ﬂmn&$i\ﬂablqnn d»(han\hﬁiq&xnﬂmﬂeof
that is protectgdedtp E%}mg E%F ) %5 \gérl #?i fug he formul a
(RCO 20 (VITA or & Eé} E N vl meani ng given in
t he introducti ofreerkéngstej fregt peid of the f°fm01a VWit

' diazomethane. The reaction is carried out in an inert
organic solvent, such as an aromatic hydrocarbon, for
example benzene or toluene, a lower alkanol, for

example preferably methanol, an ethexr, for example
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran or
dioxan, or a halogenated lower alkane, for example

),

dichloromethane or chloroform, or a mixture of several
such solvents, at a temperature of between approxi-
mately -10 and approximately +30°, diazomethane
especially being added in portions to a solution of the
acid (V) either in gaseous state (optionally using an
inert propellant gas, such as argon or nitrogen) or in
solution, for example in one of the solvents

Y, mentioned. An alternative method of esterification
comprises treating the free acid in an inert organic
solvent with an N,N'-disubstituted O-methylisourea at
temperatures of between approximately 20° and
approximately 100°cC. In this operation the reagent
can also be formed directly in the reaction medium by,
for example, treating a methanolic solution of the free
acid (V) with an N,N'-disubstituted carbodiimide, such
as N,N'-dicyclohexylcarbodiimide. It is also possible
to use conventional methods of esterification, such as
treatment of the free acid (V) with an excess of
methanol with acid catalysis (for example by sulphuric
acid), treatment of an alkali metal salt, such as the



according to the invention in accordance with process variant d) is carried
Gut subsequently by treating the crude reaction m xture w th nethanol which
is preferably used in such an excess that the unused acyl ation reagent

(M 1A or VIIB) can be destroyed at the sane tine. This esterification

vari ant can be -15- carried out wth_egther acidic or basic catal ysis.
Starting materials of the fornula V can be obtained in a manner known per

. se, for exanple by oxidative side-chain degradation of a corresponding 21-
hydr oxy- 20- ket one of the pregna series, that is to say a

6a-fl 9 hl 21-di hyd -
R pregnac 1. ASAASHES 3 POSARROHE OF L FREUR) SRLR/nEE EhE AHE AY)gHieh
Ebove ghe L?ttargeehpguedaezfaf hhettopgra?rdanfogn&aﬁrphusdﬂmaxhqﬂe not-
nown, e obtal gdsad 1a0MN, SBNAREL] OTLatal! 4R Re3hy TS
21-tri hyd %o h Y §78n8E3 M55y b
Ezga\r/lartl ngrlt hg éameehy&ssngphalgem: ahkykganghosstlmhomata da(tiﬁ@wa %:/ acid
R-COCH (V1) h?th'ﬁ}‘i %ﬁﬁﬁgﬂgpﬂgné@ 8t ﬂéﬁ:ﬂ?&ﬁbt&rtoqf 3

nment i oned trlol en atomof ®this ort oe ter carrles
the ori gi nal |oeeats|)k9|r). éﬂ&eéaﬁ#evelng Err3tEentoedt & Mimed t he desired

17-mono- ester Bphgardide oFydnel ¥eig vaoﬁﬁ!tﬁgm&h&rmn\éﬁdﬁll&fﬂlﬂ%ﬁra|
process. The OX|ggt|ve degr ad t|o of the r ﬁtacet side chain of the
P onpounds of t nERROPFERATLENPE & BARFr cBSBRELEY LWhe GATCHARIETRAN nown

per se using jl pask-clsazh ng axutélrsnagyagmmhe t(falr example
' triethylamine or N-methylmorpholine) or, especially, in

o the presence of pyridine or one of its hdmologues or in’
the presence of quinoline. The second acid component
of the mixed anhydride of the acid (V) can be either an
inorganic acid, such as, especially, hydrochloric acid
(in which case the chloride of the acid V is present)
oY an organic acid, such as, especially, trifluoro-
acetic acid, or also a lower alkanecarboxylic acid,
specifically one of the formula RCOOH in which R has
the meaning given in the introduction. Such mixed
anhydrides of the acid (V) with the organic acids
mentioned can optionally be in the form of primary
products in the reaction mixture which is obtained, for
example, analogously to process variant e) by acylating
6a-fluoro-9a-chloro-118,17a-dihydroxy—-168-methyl-3-oxo-
androsta-1,4-diene-178~carboxylic acid (VIA) (or a |
derivative thereof that is protected at the 118~
hydroxy) with an anhydride of the formula (R-CO),0
(VIIA) oxr R-CO-0-CO-CF3 (VIIB) in which R has the
meaning given in the introduction. The esterification
according to the invention in accordance with process
variant d) is carried out subsequently by treating the
crude reaction mixture with methanol which is
preferably used in such an excess that the unused
acylation reagent (VIIA or VIIB) can be destroyed at
the same time. This esterification variant can be



are suitable for the purpose, such as, especially, periodic acid or salts-
t her eofs advantageously organic salts that are formed in the reaction

m xture=py adding a base, such as pyridine. The reaction is advantageously
carried out in the presence of water in a water-m scible organic sol vent,
such as a | ower al kanol, for exanple nethapgl, et hanol, tert.-butyl alcohol
or ethylene glycol nononethyl or nonoethyT '®ther, or a cyclic ether, for
exanpl e tetrahydrofuran. It is also possible to carry out the oxidation
using a derivative of bismuth pentoxide, such as an al kal.i net al

bi smut hate, for exanple sodi um or potassirum bi snuthate, preferably in
acetic acid, and espeiedl byt withGeithenqaebdisc acet basici datFRiysisxi dative

degradat i on of the hydspxxpeaLYhabbigaflobe €AD Bb5QuS YSBdn! Be the

manuf acture of starting nat ot her process variants (for exanple a,
b, ¢ and e) by clebtahgedhénspdmaBRarnknavwa Perh§8r okPr26XaWp 18 bWati ve

that is anal ogouspk9ahbeveospaEnEnafint Begtea UL 8n (bK) 228 rire speindihiey 21-
substi- tuted in the ring A or C and _copverting the tesu!% nqg fore _
178- car boxyl i ¢ ach¥IFR¥Y ?ﬂekﬁﬁPH§I°§sFB? BREBHat RET dBRdi (PATs Wecdt (9
above for processavéa+fbhotp-266ehdorg-103, Ré-8bkpdrday- 15femetthyieritfoon
conpounds of the PePRLPRLERay v A AR P g 2 ByObRe (LT o URIREIHNG | o
9(11) - doubl e bondtbe mhanpngt gived pbove~hy@hex}agteup composndsy thar ring A
by the . : thelr,parﬁ, can, insofar as they are not known, be
_ - obtained in known manner from 6a-fluoro-%a-chloro-~
" 118,17a,21-trihydroxy~-168-methylpregna-1,4-diene-3,20~"
dione (IXA) by converting the latter using a lower
alkyl—orthoester'of a carboxylic acid R-COOH (VII) into
the corresponding 17a,21-orthoester of the last-
mentioned triol (in which the third oxygen atom of this
orthoester carries the ovriginal lower alkyl) and
converting this orthoester into the desired 17-mono-
ester by careful hydrolysis according to a conventional
general process. The oxidative degradation'of the
hydroxyacetyl side chain of the compounds of the
formula (IX) is carried out by the thimum method known
per se using glycol-cleaving oxidising agents that
: are suitable for the purpose, such as, especially,
i periodic acid or salts thereof, advantageously organic
salts that are formed in the reaction mixture by adding
a base, such as pyridine. The reaction is
advantageously carried out in the presence of water in
a water~miscible organic solvent, such as a lower
alkanol, for example methanol, ethanol, tert.-butyl
alcohol or ethylene glycol monomethyl or monoethyl
ether, or a cyclic ether, for example tetrahydrofuran.
It is alsoc possible to carry out the oxidation using a
derivative of bismuth pentoxide, such as an alkall
metal bismuthate, for example sodium or potassium
bismuthate, pfeferably in acetic acid, and especially



! saturated 1,2-bond. Using periodic acid or salts thereof it is also
possihl e to oxidise in anal ogous nmanner the triol (IXA) , or an anal ogue
thHereaf that is protected at the [err]-hydroxy, to form[err]-fluoro-9a-
chl oro-[err]-di hydroxy-[err]-methyl-3-o0xo-androsta-1, 4-
.diene-[err]-carboxylic acid (VIA), or t_b? 11-0-protected derivative
t hereof, which can be used as starting nngerials or internediates in
process variants e) or f) respectively. The acyl ation according to the

" iRvention of the 17a-hydroxy in accordance with process variant e) is
carried out in a manner known per se by reacting the ester VI with the .

~ particul ar aci dATR-TIFPYS/I3gewic Irkderably, with a functional derivative

anhydr de. Tor exap b L e Yot oo
anhydride, for exanple a symmetrical anhydride o e formula (R T
(VITA) or a m e hakT An1a150 75 8etd (E95 ERermanuiAEHUT® REying t he
meani ng gi ven ataset indanasicyt bdlonofavthés opbecess rvediamtsi (fbhe presence
of an acidic ¢ ugh a -t ol uepe- =417- p i C kd, .
sul phosal i cyli ?’galc’%( ,e pée'r gﬁf o‘?i%néac‘lfﬁ (Q)§ ﬁ%e%%% céﬁy%nggéléchﬁﬁéég &F fhe
type Anberlite[Zkrhydiodp020+bxe edesivativenthay iseanatogenst kontiredi umin
t hat operation | d u S nzgn _ u L a
chl ori nat ed aIip@%@ﬁﬁiyﬂgo%gfggﬁﬁﬂ%h%h?ggﬁn%?ﬁy%gngugﬁ?%? dgﬂgftg
chlorof orm AdvidHiefjebusthe rhed obe?ht Foandscenyerbinduthqi rASHAtdREess of

anhydride at teffes at P8eSaPboky Dk aPPIAXiABLCLNe methyl ester under
J the conditions described above for process variant 4)

U according to the invention. Special mention should be
| made, for example, of derivatives that differ from
pregnane compounds of the formula (IX) in the ring C by
the 98,118-oxido group, the 9(11)-double bond or the
protected 118-hydroxy group and/or in the ring A by the
saturated 1,2-bond. Using periodic acid or salts
thereof it is also pussible to oxidise in analogous
‘manner the triol (IXA), or an analogue thereof that is
protected at the 118-hydroxy, to form 6a-fluoro-9a-
chloro-113,17a-dihydroxy~168-methyl-3-oxo-androsta-1,4-
diene-178~-carboxylic acid (VIA), or the 11-O-protected
derivative thereof, which can be used as starting
materials or intermediates in process variants e) or f)
respectively.

The acylation according to the invention of the
17a~hydroxy in accordance with process variant e) is
carried out in a manner known per se by reacting the
ester VI with the particular acid R-COOH (VII) or,
preferably, with a functional derivative thereof, such
as a halide, for example chloride, or especially an
anhydride, for example a symmetrical anhydride of the
formula (R-CO),0 (VIIA) or a mixed anhydride of the
type R-CO-O0-COCF3 (VIIB), R having the meaning given
above. The acylation can also be carried out in the

presence of an acidic catalyst, such as p-toluene-



: 200 to approxi mately 100[err]. Acyl ation is carried out especially
mILh basic catalysis, especially in the presence of a strong organi c base,
su¢h a&, preferably, 4-dinethylaninopyridine; it is advantageous to use as
acylatlon agent a symmetrical anhydride (VITA) and as solvent or diluent,
for exanple, a heteroaromatic base, suchygs quinoline or pyridine or,
preferably, the honol ogues thereof, and also cyclic ethers, such as

t et rahydrofuran, or chlorinated aliphatic hydrocarbons, such as chl orof or m
ofy'met hyl ene chloride; the reaction tenperature is custonarily in the range
of " from approxi mately 00 to approxi mately 50[err], —advantageously room
tenperature or SHRJMMC REEA ?HEPQPﬁPiFﬁglhﬁtéF+ﬁr perehdordcnacidy can
be obtained, fase @wr‘a&ﬁleylsﬂnaﬁahaﬁgalz et buéaﬁyﬁe AhBerexae® e by
esterification ﬁ{ﬁln to process variant d e free acid VIA) whi ch
can be obtalne o TheEat 18nCPrseRazl ¥ upe eﬂsaB%QEtFPBnFFﬂ

(1 XA) of the prtﬂgﬂaﬂfp@ﬁatfén iheytemvaydaeeewbﬁg sachhasi b\éﬂlibln@ndﬁ a

protecting gro fro e dro cQ d nce,_wi.th cess varlant f)
is carried outLgé}éfégﬂﬁﬁ%F 8§%° X%SE ngph %ﬁtBY8588§ﬁg°Pne Feific
requi.rement s ofas methyleénel ahlpr@dscplrnghgp@gpomuu tbﬂVentegepmly.
protection of tdye [&5ddabydhoxy GEQQQeBnoh@ewFQHtSﬁteQEeEQeoEresent

i nvention are, faor exanple, ester groups roups) that can be readily

renmoved, - 183an% 26r Fr?l“PeEHFHF8§cétfny ramapesgéemate}y tri-
B " 20° to approximately 100°cC. Acylation is carried
out especially with basic catalysis, especially in the
o presence of a strong organic base, such as, preferably,-

4-dimethylaminopyridine; it is advantageous to use as
acylation agent a symmetrical anhydride (VIIA) and as
solvent or diluent, for example, a heterocaromatic base,
such as quinoline or pyridine or, preferably, the
homologues thereof, and also cyclic ethers, such as
tetrahydrofuran, or chlorinated aliphatic hydrocarbons,
such as chloroform or methylene chloride; the reaction
temperature is customarily in the range of from
approximately 0° to approximately 50°c,

advantageously room temperature oxr slightly below.

The starting material of the formula VI can be
‘obtained, for example, by conventional methylétion (for
example by esterification according to process variant
d) of the free acid (VIA) which can be obtained by the
oxidation process described above from the triol (IXA)
of the pregnane series.

The removal according to the invention of a
protecting group from the 118-hydroxy in accordance
with process variant f) is carried out in a manner
known per se, taking into account the specific
requirements of the particular protecting group.
Suitable for the protection of the 118-hydroxy group in
the context of the present invention are, for example,
ester groups (acyl groups) that can be readily removed,



‘! fluoroacetyl, or, especially, ether groups that can be readily renoved, -

. eSpectally a tri(alkyl or aryl)silyl group, preferably a tri(lower

al’kyl )&ilyl group, such as the trinethylsilyl or tert.-butyldinethylsilyl

. group. As is known., the renoval of the ester groups takes place especially

i readily under solvolytic, for exanple alggwlytic or hydrolytic, conditions

.using mld basic agents, such as alkali -netal or alkaline earth netal salts

- of ‘weak inorganic acids (for exanple bicarbon- ates, especially sodium or

p6t-assi um bi carbonate) or organic carboxylic acids (for exanple formates or

“acetates, especially potassiymformate or, potassium acetate), or

alternatively," LFS"W% #etfg)rrg‘é’ﬁd '1(?"6’2?5"&":1})# ol ka?ri?%cﬁa/i]r%ﬂ nef by

~collidine, in afSuddzdcetyddi om, fespexxaiile, st ohodbups NEtatingasUsd as a
met hanol i ¢ nedi r us-.al i | ef er for

- sol vol ysi s of thigafﬁltiﬁﬁelqﬁg%o-' ae% tceg}%lgl%trj%d#gfhae@éﬂ bé’g,éfglrpgﬁaggl e, in

German Patent SERIYRcAnefierabldys sty i Glawgehalkel keityl -gtounl, hsechxy

group in the 17ad0gid {9 neRRY18I 1yt A ' td . OPSE Pl PRet By [Ty Rd OUt as
foll ows: the [err%éi_‘trlfluoroacetoxy conmpound is treated 1'n a ['ower al kanol
with the salt of9%HBxcid having a PKa value in the range of from

approxi mately 2.3 to ApprsoXindwing Yehe Femoiedll aof abhal Katér Ngtahpazigreéf or
.exa_rrpl e sodi um ?{F?ﬁo?t asssi lf:maeﬁiyde:) . ayn al kal isngtg{l {_o(r:ma er(f!(()r exanpl e
sodi um or pot ass S er it AN HIRT DY 5% NFECsat T t B BBPpF esent
only in catal ytizlermigtsic lor ihydacly tiossidbmdiviopspusingiemild basic
L ekt AR DTN Y IS o2 ALRRLOAL 85605 bl (e
\w - salts of weak inorganic acids (for example bicarbon-
ates, especiélly sodium or potassium bicarbonate) or
organic carboxylic acids {for example formates or
acetates, especially potassium formate or potassium
acetate), or, alternatively, uging heteroaromatic
bases, for example pyridine or collidine, in a suitable
medium, for example an alcoholic medium, such as a
methanolic medium, or an aqueous-alcoholic medium. A
preferred method for solvolysis of the 1i1-trifluoro-
acetoxy group is described, for example, in German
Patent Specification 1 593 519 in which the esteri-
fied hydroxy group in the 170-position remains intact;
the operation is carried‘dut as follows: the 113-
trifluoroacgtoxy compound is treated in a lower alkanol
~ with the salt of an acid having a PK, value in the
range of from approximately 2.3 to approximately 7.3,
such as an alkali metal'azide (for example sodium or
potassium.azide) or an alkali metal formate (for
example sodium or potassium forﬁate), it being possible
for this salt to be present only in catalytic amounts.
It is also possible to remove the 118-trifluoroacetyl
group by treatment with silicalgel according to the
process described in German Offenlegungsschrift
2 144 405.

These ester groups that can be readily removed



i2 144 405. These ester groups that can be readily renpved -19- are
advantageously introduced into the starting materials in the relatively
eatly preliminary stages of synthesis, especially into conpounds of the
pregnane series before the oxidative degradati on of the hydroxyacetyl side
chain; the introduction is carried out in a manner known per se, especially
by acylation with a correspondi ng anhydr+d8- such as trifluoroacetic
anhydride, chloroacetic anhydride or a m xed anhydride of formc acid and
acgtic acid, preferably in a heteroaromati c base, such as pyridine, and
advanta- geously at a tenperature that does not exceed roomtenperature.

‘The renoval aCCOédé“Qd%@nEQ@ebﬂ#Eﬁtiﬁﬁteﬁubbe iﬁt@ thbabkhk%hhn| groups S
also carried out in a nner known E f or ? Hé Xﬂh Si s Mﬁgh
catal yei s using BRFERIPLS athoFRe AEEhALi RRAYC BAALY; BIRE MRS Ckh FEROERe O
esterified hydrogynghespsj nespecially- inesi compoandst € rehiehpeegaaneny!
group in the 17S— t t for | ction of
group 08 LbORQLETERD LD ALk s o EOheBI AT oY o'tk

trifluoroacetic Rgrd tn er a water-m scl bl e organic
sol vent, such ashudroypacetkinsidef ghadranghe n@tﬁ&ﬁMCtlsmhaﬁobarKseﬁropyI

al cohol or tert.ahyty} -3l ﬁQﬂRLr Rho@f lee@.e f%rsp@eafm'l% FyTRIhREghanol

or 2-ethoxyethanol, tetra- drofuran , also by the_action of
‘aqueous oxalic avibhi ?ﬁE§QSE6PQEHBsaBPYdéF@QPnépﬁ@ePF tgifluoroacetic

_ anhydride, chlorocacetic anhydride or a mixed anhydride
;. of formic acid and acetic acid, preferably in a
heteroaromatic base, such as pyridine, and advanta-
— geously at a temperature that does not exceed room
temperature. |
The removal according to the invention of the
11-0-trialkylsilyl groups is also carried out in a
manner known per se, for example by hydrolysis with
catalysis using slighﬁly acidic agents and conditions
under which the esterified hydroxy group in the 17a-
position and the methoxycarbonyl group in the 178-
position remain intact, for-example by the action of
trifluorocacetic acid in the presence of water in a
water-miscible organic solvent, such as a lower
alkanol, for example methanol, ethanol, isopropyl
alcohol or tert.-butyl alcehol, or an ether, for
example 2-methoxyethanol or 2-ethoxyethanol, tetra-
hydrofuran or dioxan, also by the action of aqueous
oxalic acid in these solvents or, alternatively, of
aquéous formic or acetic acid alone, at temperatures of
approximately from 0 to 509, preferably in the region
of room temperature. This removal can also be carried
out especially with fluoride ions, or with agents
yielding fluoride ions, with high selectivity, for
example with fluorides of quaternary bases, such as,
especially, tetraethylammonium fluoride, according to a
conventional general process; there may be used as
solvents, for example, the above-mentioned lower



. aqueous formc or acetic acid alone, at tenperatures of approximtely from
- 0%to 500, preferably in the region of roomtenperature. This renoval can
al'So be carried out especially with fluoride ions, or with agents vyielding
fluoride ions, with high selectivity, for -exanple with fluorides of
guat ernary bases, such as, especially, t?sdr_aet hyl anmoni um f | uori de,

S,

according to a conventional general proce there may be used as sol vents,

for exanple, the above-nentioned | ower -20- al kanols and ethers, also,
~ howmever, dinethyl fornmanm de and het eroaronatic bases of the pyridine type;

the-reaction tenmperature is customarily approximtely fromO to 50[err],
especial'ly in tRdXaRbh and refherenpdan uhoventmntdipotsy Yfohmamide

Ler v] - hydroxy | @nd Hexd:Reddmat id |5udol s endl i d [hENe PALL | Ehe ST a0E Of
~ synthesis so that it js possible to carry out conversions thaf mght affect
the free [err]- RFRGIPYr AP AYrasis istonamily argreximatelyt fieom
~17a-hydroxy, espedical30Pandespec 1w elry tﬁféerﬁ?idh cndidopns.. The

i ntroduction of tlﬁ&égé%&;ting group is carried out, for exanple, by
treating a suite§l§| corrpou‘?fd containing free 1 1 - hydroxy with a

trialkylsilyl halideAduattaggowsiedita |1, 3-thyidreity | &3 | ytotétoed dby oa
b ' bone, SN AD EA 018) MA  Tl RESRURE L BT
reacti on nedi umthat af ethgrossidledasar netquwthyamofenrsiong thah, might
1,2-dinEthO§yétb&T%dH'the free 118-hydroxy group, such as, for
' example, acylation of the 17a~hydroxy, especially under
o/ rélatively energetic conditions. The introduction of
the protecting group is carried out, for example, by
treating a suitable compound containing free 118-
hydroxy with a trialkylsilyl halide, such as,
especially, trimethylsilyl chloride or tert.-butyl-
dimethylsilyl chloride, preferably in the presence of
an organic base, such as, especially, diethylamine or
piperidine, and, as reaction medium, in an ether, for -
example tetrahydrofuran, dioxan, 1,2-dimethoxyethane or
1,2-diethoxyethane or diethyl ether, or in a hetero-
‘aromatic base, for example pyridine or homologues
thereof, at temperatures of approximately from 0 to
50°c, preferably at or below room temperature. After
the introduction of the protecting group, the desired
conversions can be carried'out, such as, especially,
the acylation of the 17a-hydroxy, but also the
hydrolytic fréeing of an acylated 2i1-hydroxy group, the
oxidative degradation of the hydroxyacetyl side chain,
;1,2—dehydrogenation and/or esterification of the 17%-
carboxy, all of which conversions can be carried out
under conditions that leave the protecting group
intact; as is known, this group is especially stable
under basic conditions.
The direct starting material of the present
pProcess variant f), an 118-trialkylsilyloxy-6a-fluoro-



1, 2-di et hoxyet hane or diethyl ether, or in a hetero- aromatic base, for -
exanple pyridi ne or honol ogues thereof, at tenperatures of approximately

foom O0~to 50[err], preferably at or bel ow room tenperature. After the

i ntroduction of the protecting group, the desired conversions can be
carried out, such as, especially, the agéhatlon of the 17a-hydroxy, but

al so the hydrolytic freeing of an acyl at 21- hydroxy group, the oxidative
degradati on of the hydroxyacetyl side chain, 1 2-dehydrogenation and/or
esterification of the [err]- carboxy, all of whi ch conversi ons can be
carried out under conditions that |eave the protecting group intact; as is
known, this" gro%%‘cblégpeéﬁérmythAbﬂQGUQGQR Baoko-enddisitend., 4Fdd etie—ect

starting naterlavsoéakbsxyieéeaalarasesglvagtéet(6i11§@ 'in which R has
[err]- trlalkyIS|%%loxy 6a-fl uoro- ,

9a- chl oro- [ err ] tR@t R§RDLBE Pivenraboyee- 6AAr bst abtaingflehy- various
[err]-carboxylitoatéd, mebhykbxanpee,( Yhl bALypic¥fli sBgRehas ,t kg meani ng given

b b d b I
coouence et P BhRNE DY 2 B RSk R R A p Do SR T eRAEPE 1 B B )
di hydr oxy- [err]dnbyﬂybpyegﬁa-medhgnpnegﬁaem d#dmenes3neeaﬁadduijm a
trial kylsilyl CQLQQ#% b@§a31R9?%li?9né ég&&ﬁe 384 Iegxg¥$ only the
er| e

113-hydroxy being e esu I'ng pro ec ernedlate
i.n succession, ?%@daééﬂyﬁaﬂsdthl ﬁ?éﬁgkyveéYir@B&Ybyhnlﬂd3b@MdavhwdrolyS|s

the hydroxyafetuélﬁgdetﬁeauelba)chﬁaveﬂ theNr-Bebhedhg drbteddi free [err]
intermediate, in succession, the acetylated 21-hydroxy
(W is freed by mild basic hydrolysis, the hydroxyacetyl
side chain is cleaved with periodic acid, the free 17a-
hydroxy is acylated (preferably with basic catalysis)
and the 17B—éarboxy is esterified (fbr example with
"diazomethane). The same starting material (VIIIA) can
be obtained also by a different advantageous route,
which, at the same time, is a supplementary alternative
to process variant e), as follows: first of all a
trialkylsilyl protecting group is introduced into 6a-
fluoro-9a-chloro~-118,17a-dihydroxy-168-methyl-3-oxo-
androsta-1,4-diene-178~-carboxylic acid methyl ester
(VI) under the conditions described above, then the 17a-
hydroxy is acylated in accordance with process variant
e) and finally the protecting group is removed in
accordance with thé present process variant f).

The direct starting materials for all the process
variants a-f, that is to say compounds II to VI and
VIII, can be obtained from known, analogously substi-
tuted precursors of the pregnane series not only by the
synthesis sequences specifically described above but
also by other advantageous combinations of the oxida-
tive degradation of the hydroxyacetyl side chain and
the general processes described under a-f. In all
these conversions and in the above described processes
according to the invention as such, it is preferable to



1

t hydroxy is acylated (preferably with basic catalysis) and the [err]-carboxy

i esterified (for exanple with di azonet hane). The sane starting nateri al
(M 11'A) can be obtained also by a different advantageous route, which, at
the sane time, is a supplenmentary alternative to process variant e), as
follows: first of all a trialkylsilyl prqfecting group is introduced into
6a- fluoro-9a-chloro-[err]-dihydroxy- [erﬁzrnﬂhyl 3- 0X0-

. androsta-1, 4-diene-[err]-carboxylic acid nmethyl ester (VI) under the

- condi tions described above, then the 17a- hydroxy is acylated:-in accor dance
_mtth process variant e) and finally the protecting group is renoved in
accordance w t huske rgageats pndcé&&enmédﬁatd@ tHEuanﬁsuin igt it repd

faterials for allolieedr 8480 IntAhR S ] dQrBpsgmands 11t

VI and VI be aobtained Tromknown, a a ogou y su sti- tuted
precursors of t REPEFdgAdNe ther ead RRodnts Mnd hd termedis te s dehatn caze

~ specifically degpelci€dcalaye manit idney by ot her advantageous combi nati ons of
the oxida- tive degr t|o of the hydr ox acetﬁ side chain and the general

" processes descri bed 8Pg they§nt PBhrs UHFSH the above
descri bed procesge@tiaeaadyngeﬁddéaalﬁhéﬁﬁenm1%ﬁbwﬂﬁﬁttntcOﬁnqﬁﬁﬁ@nable to

-22- use reagenty %nq‘ gd%lu'g%%' ales. cﬂca relﬂ the roDrOzdrEg:rts and

~internmedi ates gi'ven spe asisC edpeci al’ % T products and
“internmedi ates t wadiged %@Glnm cwit ynmtthﬁrredl dl&nbmgmnms he entire

descriptionu.UnIess The invention relates also to those forms of the
above processes in which a compound obtainable as an
N\ intermediate at any stage is used as starting material
and the remaining steps are carried out or in which a
starting material is formed under the reaction
conditions.

The present invention relates also to pharmaceut-
ical compositions and preparations for humans and
mammals, which contain as active ingredient a thera-
peutically effective amount of the novel compounds of
the formula A described above together with a pharma-
ceutical carrier and to their manufacture. There are
used as carriers organic or inorganic substances that
are suitable abeve all for topical administration or
administration by inhalation, for example in the form
of an aerousol, micropulverised powder or a finely
sprayed solution. Suitable for the formation thereof
are substances that do not react with the novel
compounds, such as, for example, water, gelatine,
lactose, starch, magnesium stearate, talc, vegetable
0ils, benzyl alcohol, gums, polyalkylene glycols,
petroleum jelly, cholesterol and other known carriers
for medicaments. The pharmaceﬁtical preparations and
compositions can be especially in liquid or semi-liquid
form: as solutions, suspensions, emulsions, ointments
or creams. If desired, these pharmaceutical
preparations are sterilised and/or contain adjuncts,



specifically defined, the term"lower" in connection with a hydrocarbon -
radical refers to a hydrocarbon radical having not nore than 7 carbon
attons: The-invention relates also to those forns of the above processes in
whi ch a conmpound obt ai nabl e as an internediate at any stage is used as
starting material and the renmining stepgzare carried out or in which a
~starting material is formed under the reaction conditions. The present
invention relates al so to pharmaceut- ical conpositions and preparations
for humans and manmal s, which contain as active ingredient a thera-

peutically eff e n f_the nove oopounds of the fornula A

descri bed abov%q’{églgeat%gy%é?gv%é’p%%? fragLeghﬂ')ﬁﬁFsCa‘f??'é‘rn%nﬂg?ﬂt?héf‘r
manuf act ure. TR sirfiesed dthenrmagrslsogashtabn 6tive gatherapbatances
that are suitaly; ' L hb St lon o monistration by
i nhal ati on, fo?lgxaglra'rlpwllg’%inf;af%%f%?Pnbgéligﬁggé?%go%&irﬁ%;r%‘f)tﬁ?g%??ggd powder
or a finely sprayed A&s1QRdigg i the| bnyentinm, f bhewe i come hintof are

subst ances t hatcohsird®iadd dbpdici HE1POVEhi EQIPPULER: nFsEPaBse fOT
exanpl e, water, starch, magnesi um stearate, talc,

el atine,. | actose, |
veget abl e oiIsPﬁ%ﬁﬂﬁﬂeﬁﬁ%ﬁéiﬂ?‘?Rﬁé?thP§alﬁ?FEn@sgﬁy%%m%q pEREBRBYM,
jelly, chol est gregitesnd fddnes, kitDnOt G Res | 8hG E61utPOhE RSt ScodP8in
e 11 qui d rorboib ey afndEeL EREORL ERCSeRRarCRRF el e bt or
creans. |f qesmnggeqahkxaﬁ#nmrnmmu@ktmhtplgp&:&ﬁSons apprsktmatedgd and/ or
contain adj uncigs.gs. g, active ingredient, '
U Creams are ocil-in-water emulsions that contain
more than 50% water. There are used as oily base
especially fatty alcohols, for example lauryl, cetyl or
stearyl alcohol, fatty acids, for example palmitic or
stearic acid, liquid to solid waxes, for example
isopropyl myristate, wool wax or beeswax, and/or
hydrocarbons, for example petroleum jelly (petrolatum)
or paraffin oil. Suitable as emulsifiers a;e surface~
active substances having predominantly hydrophilic
properties; such as corresponding non-ionic
emulsifiers, for example fatty acid esters of poly—.
alcohols or ethylene oxide adducts thereof, such as
polyglycerine fatty acid esters or polyoxyethylene-
sorbitan fatty acid esters (Tweens), also
polyoxyethylene fatty alcohol ethers or polyoxyethylene
fatty acid esters, or corresponding ionic emulsifiers,
such as alkali metal salts of fatty alcohol sulphates,
for example sodium lauryl sulphate, sodium cetyl
sulphate or sodium stearyl sulphate, which are usually
used in the presence of fatty alcohols, for example
cetyl alcohol or stearyl alcohol. Additives to the
aqueous phase are, inter alia, agents that reduce
the drying-out of the cream, for example polyalcohols,
such as glycerine, sorbitol, propylene glycol and/or
polyethylene glycols, also preservatives and perfumes.
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-23- such as preservatives, stabilisers, wetting agents or

They may al so contain other therapeu- tlcally val uabl e or

enul si
bi ol ogi

active substances. According to the invention, there cone into
consideration especially topically adninistrable phar maceut i cal
preparations, such as creans, QintnentSTZbastes, foanms, tinctures and

solutions that contain fromapproximately 0.001 to approximately 0.5 %

preferably from approxi mately 0.005 to approxi mately 0. 05.

% act

fiers.
cally

ive

inigredi ent. Creans are oil-in-water enulsions that contain nore than 50%
water. There are uSs eQli refsmeni g/ é:mmasmar&l-dﬂlfeimysabnshahat tontaxanpl e

Fauryl, cetyl %ul&aa?%iso L?tg%efgzaéél}é{af éBEo%ﬁQ\?L yPabyl

stearic acid, I SOPropy

nyrls%

6C or
at e,

wax or beeswax, aEPRP%#mﬁﬁﬁﬁXxiﬂixnnatétwokxaﬂpe@upepheBeun1Fuutyble
(petrol atum OraQafﬁéffékéy ph dro é??@ﬁyiiyfh?8§oééﬁbéﬂéfaES

subst ances havi ng predom nantly C proper

I €S, SucC

¢ active

cor r espondi ng H%ﬁ@??%ﬁcP%#ﬁﬂ%ﬁqmeﬁ%§1¥orP%R% iB Pidt pndéPE Bardrs of poly-
al cohol's or et fyéﬂmﬁmsﬂa«mp@uptmt&m&@ftos@ﬁbraeepehrégweetl-aenaah{:;y

acid esters or %ox etg% rb|t an fatt§ g hg eﬁ qrLs Tween
polyoxyethylene Eﬁ %b?yﬁ yefRyFeA€9FEYy aci
or correspondlngompmumdenu$m¢ﬁi&ssfasuphabcohbkalbrnesabrsahhsrebftatty

s), also
d esters,

al cohol sul phates, oty §f$ng%f%g ogLsend puoy! W38 PLa eaﬁgﬂ 12,81 koot

sul phate or_so
of fatty al toh

N/

Ium S are usua Gseq
ovax . fBnubsbhies are correspondlng 11poph111c

substances, such. as sorbitan fatty acid esters (Spans),
for example sorbitan oleate and/or sorbitan

e presence

isostearate. Additives to the aqueous phase are,

inter alia, humectants, such as polyalcohols, for

example glycerine, propylene glycol, sorbitol and/or
polyethylene glycol, and also preservatives and

perfumes.

Fatty ointments are anhydrous and contain as base

especially hydrocarbons, for example paraffin,

-petroleum jelly and/or liquid paraffins, also natural
. or partially synthetic fats, for example coconut fatty
' acid triglyceride, or preferably hardened oils, for

example hydrogenated groundnut or castor oil, also

-\ fatty acid partial esters of glyéerine, for example

glycerine mono~ and di-stearate, and also,

for example,

the fatty alcohols_increasing'the water-absorption

capacity, emulsifiers and/or additives mentioned in

connection with the ointments.

Pastes are creams and ointments having secretion-

absorbing powder constituents, such as metal oxides,

(for example titanium dioxide or zinc oxide), also talc

and/or aluminium silicates, the purpose of which is to

bind any moisture or secretions present.

Tinctures and solutions generally have an aqueous-

ethanolic base to which are added, inter alia,




cetyl alcohol or stearyl alcohol. Additives to the aqueous phase are, inter
aFi a, *agents that reduce the drying-out of the cream for exanple

pql yal ¢ohol s, such as gl ycerine, sorbitol, propylene glycol and/or

pol yet hyl ene gl ycols, al so preservatives and perfunes. -24- Qntnents
are water-in-oil enulsions that contain gg to 70% but preferably from
approxi mately 20% to approxi mately 50% ~fwafer or aqueous phase. Suitable as
the fatty phase are especially hydrocarbons, for exanple petroleumjelly,
paraffin oil and/or hard paraffins, which, in order to inprove the

wat er - bi ndi ng. capacity, preferably contain suitable hydroxy conpounds, such
as fatty al cohapslyaleshels, tfier cetampde gimopréneet glyabdshehdgorwool wax

al cohol s, or wngg%%egyyaCIds%i*ggf aésans§g@?gggg|@grl%ggggéhpc subst ances,

such as sorbltan ers or exanpl e sor an ol eate
. and/ or sorbitareYape¥abiene. am@df@tveg8t@r@ng gybssadncgRassugheasi nt er

alia, hunmectantgatey CQcﬁé Q@%yﬁécﬁhehsloﬁef ﬁéigakﬁyﬁbhﬁe§ﬂ9%olerOEthne
gl ycol , sorbltol and/or ene al So preservatives and

perfunes. Fatty %lﬁ?nﬁﬁYS %%%&Grﬁggsﬁﬁﬁcéﬁnﬁﬁﬁﬁ §§ebé§é“€§6e&Panf
hydr ocar bons, faguexasphexberaf fas, apeépmheuﬁienel hfysrartd/emfaltrtqun d

paraffins, also atural or artl Ly synt het for gxa %conut
fatty acid trlngk%e?ﬁ%?s of ﬂﬁ%?grg%P ﬁb?d? ¥|§hef8F @?gﬂﬁ
hydr ogenat ed grbfindecessaryasébheni bdjahsas and additives.
B . Suitable pharmaceutical compositions for
administration by inhalation of aerosols or sprays are,

(% for example, solutions, suspensions or emulsions of the
active ingredient of the formula A according to the
invention with a suitable pharmaceutically acceptable
solvent, such as, especially, ethanol and water, or a
mixture of such solvents. They may, if necessary, also
contain other pharmacéutical adjuncts, such as non-
ionic or anionic surface-active agents, emulsifiers and
stabilisers, and also active ingredients‘of a different
type, and, especially, are advantageously mixed with a
propellant gas, such as an inert gas under elevated
‘pPressure or, especially, with a readily wvolatile liquid
that boils preferably under normal atmospheric préssure
below customary room temperature (for example approx-
.imately between =30 and +10°C), such as a
polyhalogenated lower alkane that is at least partially
fluorinated, or with a mixture of such liquids. Such
pharmaceutical compositions, which are used for the
most part as intermediates or supply mixtures for the
manufacture of correspondiﬁg medicaments in finished
form, contain the active ingredient customarily in a
concentration of from approximately 0.01 to
approximately 5, especially from approximately 0.1 to
approximately 1, % by weight. For the manufacture of
medicaments in finished form, such a pharmaceutical

composition is introduced into suitable containers,



fatty acid partial esters of glycerine, for exanple glycerine nono- and

di -stearate, and al so, for exanple, the fatty alcohols increasing the

wat er.=absor ption capacity, emulsifiers and/or additives nentioned in
connection with the ointnents. Pastes are creans and oi ntnents having
secretion- absorbing powder constituents, such as netal oxides, (for
exanpl e titani um di oxi de or zinc-oxide), also talc and/or alum nium
silicates, the purpose of which is to bind any noisture or secretions
present. Tinctures and sol utions generally have an aqueous- ethanolic base
to which are added, inter alia, - 25- pol yal cohols, for_exanple

gl ycerine, gl y8BFE a%dRRizls pndhpressugiiped bots laswe kel B¢ reduci ng

evaporation, apdobaedeWidh N sPHATINAC Gev iTWC A, {Bid Ys@ftdpest £68 Wi th
| ower pol yet hy Eme lycals, that is_to say lipophilic substances that are
sol ubl e i n t het84TeBYSBASE ur £ Yad vee JPa PERART ALY (IRSFIRRY 28Rt ances

removed from t Besskign vial ehavteiidigneihenangt tudt odec esssyseot Heprad) unct s and
- additives. Sui : r eutj.cal siti.ogns. fo mnistration_b

i nhal ati on of éggéggﬁgéﬁfqg%#%VE%gr§$%?393§£§%5Q§ %§ﬁ§ﬂ$bﬂ%,ggu§pgﬁ§Tons
or emul sions ofletremined elasyyrafithet gt itviee ifngmad ket acc@heinng to the
| nventi on Wi { hngndleblcthla N AHIR Gl EAGE R A oLhaRDl . jpUeh as.
especi ally, ethanol and water, or a mXxture of such solvents. t e% may, if
necessary, al sBlEOnPLss iRlifertphditredags carragrand Kng sapeunssnefh- the

. " pharmaceutical composition, which is in the form of the
supply solution, and of the propellant separately into
o - the containers. o
Foams are administered from pressurised containers
and are liquid oil-in-water emulsions in aerosol form;
halogenated hydrocarbons, such as chlorofluoro-lower
alkanes (for example dichlorodifluoromethane and
dichlorotetrafluoroethane) are used as propellants.
There are used as the oily phase, inter alia
hydrocarbons, for example paraffin oil, fatty alcohols,
for example cetyl alcohol, fatty acid esters, for
example isopropyl myristate, and/or other waxes. There
- are used as emulsifiers, inter alia mixtures of
emulsifiers having predominantly hydrophilic
‘properties, such as polyoxyethylenesorbitan fatty acid
esters (Tweens), and emulsifiers with predominantly
lipophilic properties, such as sorbitan fatty acid
esters (Spans). The customary additives, such as
preservatives, are also added.
The manufacture of the topically administrable
pharmaceutical compositions and preparations is carried

out in a manner known BEE.ES' for example by
disSolving or suspending the active ingredient in the
base or, if necessary, in a part thereof. When
processing the active ingredient as a solution, it is
generally dissolved in one of the two phases before
emulsification; when processing the active ingredient
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lonic or anionic surface-active agents, emulsifiers and stabilisers, and
atso active ingredients of a different type, and, especially, are
afvantageously m xed with a propellant gas, such as an inert gas under

el evated pressure or, especially, with a readily volatile liquid that boils
preferably under normal atnospheric pressure bel ow customary room
tenperature (for exanple approx- inatels2%between -30 and +10[err]), such as
a pol yhal ogenated | ower al kane that is at |east partially fluorinated, or
w-th a mxture of such liquids. Such pharmaceutical conpositions, which are
used for the nost part as internediates or supply mixtures for the

manuf acture gf azora eﬁrypaﬁsigoﬂrem Ciag e e d mﬂ‘&mipﬂ?dféprme coasai aft}ae 0 o1
active ingredient cu r, n conce 0 roma pﬁgXlnate y

to approxi mat eSS, ?&&”qila?'fyaff‘? %{bpaf r%}"?) 1e§% %gp Rimately 1, %
by wei ght. Forﬁdumuﬁauﬂ&miure of nedicanents in finished form such a .
phar maceut| cal CoMPaRld ik dge |4 rORMIRSL{ R G R ARG COBLR! DRLRDLe

such as phials and pressurl e provi ded” w a spraylng
devi ce or val vefsitihealtamgandshigiyen mlameemnws salpeee er 8| §ndesi gned

as a dosing valgig ntighihe ddhed et £, arxﬁém@sa@apa@ouéieésr%aedfar&vunt

of the liquid corresponding to a pre- determ ned -dose of the _active
i ngredi ent . Whéﬁqﬁ%ﬂﬁ§ﬁﬁLﬁ??ﬁfﬁheaﬂﬁh inktpmR e By RPESNRAtEPRt is al so

- possible to i nicorticm kD riyas O Nt dDudiwg i shal a tien phoepReationsl; it

conp05|t|0n_ W@fﬁ%'é%pené£$aﬁég£%é¥,tgh the one hand on the species,

body weight, age and individual condition of the warm-

W blooded animal and, on the other hand, on the method of
administration; a suitable dose for each indiwvidual
case can be determined in known manner in a routine
test. '

The invention relates also to the use of a
compound of the formula A for the manufacture of agents
for alleviating or relieving pathological inflammatory
conditions of the body and, especially, of the skin of
a warm-blooded animal, especially humans, which is
characterised by treating the body or part of the body,
preferably by topical administration, with an anti-
inflammatorily effective amount of a compound of the

..-\/ ' formula A alone or in the form of a pharmaceﬁtical
preparation. The term "an anti-inflammatorily
effective amount" is to be understood as meaning an
amount of the active ingredient that is sufficient to
bring about significant inhibition of the |
inflammation.

The invention relates also to the use of a
compound of the formula A for the manufacture of agents
for alleviating or relieving pathological allergic
conditions and/or symptoms of the body of mammals,
especially humans, which occur especially in the case
of asthma. This use or the corresponding therapeutic
method is characterised by treating the affected body



'
1
1

supply solution, and of the propellant separately into the containers.
Boans _are adm nistered from pressurised containers and are |iquid

af | -im-water emul sions in aerosol form hal ogenat ed hydr ocarbons, such as
chlorofluoro | ower al kanes (for exanple dichlorodifl uoronethane and
di chl orotetrafl uoroet hane) are used as propellants. There are used as the
oi |y phase, inter alia hydrocarbons, for2&xanple paraffin oil, fatty

. al.cohol s, for exanple cetyl alcohol, fatty acid esters, for exanple

i'sopropyl nyristate, and/or other waxes. There are used as enulsifiers,
inter alia mxtures of emulsifiers having predom nantly hydrophilic .

properties, suqh: mlapxmeéhy Q$P£lb'éﬁnaﬁ@iléflfét&@&IPiSefﬂ_é\@@ﬂGé and

Tatty acid ost & red° =" ‘:ﬁ'g‘?o?rtlr%ﬁ%gé‘i(’)?‘f'\‘ltl Fadtrasos Rl ves

are al so added. fo‘l’ﬂ’ue dmrwfmdwm@tfxtt hespewl £y ylmdtrhén Scbtmbcbe a
phar maceut cal SOTRASIdL oS, PELRESEALAL ONe L Sagar ELEC, ML LDy 8n anne!

known per se, o1 exa suspe He Gt TVe f ngredi ent
in the base or The mS'Smyantn-albammmlalroéffewEwepammtr nist he

active ingredi gl dfadrstled ! 28 mé%miﬁg 9gR kbbb Sehy Chctfyene of the

two phases before enu cation; roceSS|n8 the active 1 ngredient
27- as a suspegERAient sthat s wPehEbaientf te nRrbAgcaRPEr enul sification

and then a.dded digriiPi¢ast P11 of the allergic reaction, such as
y bronchocentraction.
The following Examples illustrate in more deta11 o

N\ the practical implementation of the present invention,
without limiting the scope thereof. Hereinbefore and
hereinafter, the temperatures are given in degrees
Centigrade; unless specifically indicated, solvent
mixtures are given in % by volume or in volume:volume
ratio, and solutions of solids are given in % by
weight, that is to say as weight of the solid (in g) in
parts by volume (in ml) of the solution.



i fornul ati on. The dosage of the active ingredient, for exanple of the
cBnpolinds gi ven speci al enphasis above, is in principle deternined in a
manner ~anal ogous to that for recogni sed topical anti-inflammtory agents of
the corticoid type, including inhalation preparations; it al so depends,
however, on the one hand on the speciess2%edy wei ght, age and indi vi dual
condition of the warm bl ooded ani nal and, on the other hand, on the nethod
of adm nistration; a suitable dose for each individual case can be
determined in known nmanner in a routine test. The invention relates also to
~the'use of a c @& qf: the fornula A for the manufacture of agents for

al l evi ati ng orgggggg;rzggpathoLogicaI I nfl apmat ory. condi ti ons of the body

and, especial ly, of "HeSI8HTHINT nad n$Dl 8oty ehi hed40 e3peki 2811 8unans,
ﬁhich i's fhaaagmmmWs@¢4®ﬁUUﬁﬁﬁ?7u}ﬁyu;@wgyl?s-ﬁgﬁﬁy;T3¢$§bhggarogggierabI¥

y topical admjnisty.ation.with.an anti-_intlammatori effective anount o
a conpound of i _3%#h g?& ﬁ%&&?%ﬁiﬁ% ?ﬁbéf@égﬁié)%F%ﬁ%rﬂgéeutical
preparati on. TPEropdomaten iant6i6- imilf | aimah bord foxh f bxtsatmurarpedt 4ti sstalbe
understood as RAHIY tAIFARAWNH ég'tﬁyth%%XGCK fggentAf@$% LResufficient

0 e

to bring about significant inhibit 0 I'n annation: e i hvention
rel ates al so t FYFITEsdag beegosfithdtofachefonrinheuys f oitt he dhbutadture

of d;’:lgent s for 6ﬂi|t$1Vi2ﬁT0i Eﬂdef ][n@ﬂ!ﬁ)/if}ge p@ﬁb@fﬂﬂ%f@d%%iﬁﬂé%&oﬁﬁi tions

and/ or ‘synptons_,of .t he bo of mammal s, es i a nmans I ch” occur
especially in Fﬁ@ké£§ek&:%&ﬁﬁ%ﬁilQﬂnﬁlh%eng ?%ég%oEF%ék%MdPﬁﬁpﬁﬁﬁﬁapeutic

: “ 1M ammonium bicarbonate solution, twice with 40 ml of

o 0.5M ammonium bicarbonate solution and 5 times with

40 ml of water. The organic phases are combined, dried
with sodium sulphate, filtered, and concentrated by
evaporation in vacuo, while adding ether several
times towards the end. Approximately 1.5 g of
crystalline crude product are obtained which are
dissolved in 50 ml of methylene chloride and purified
over a column, prepared in methylene chloride, of 250 g
of silica gel (0.063-0.200 mm, deactivated with 10 %
water) using methylene chloride/ethyl acetate mixtures
having an increasing ethyl acetate content. From the
portions which have been eluted with methylene
chloride/ethyl acetate (95:5) and are uniform in thin-
- N/ ' layer chromatography there are obtained, by crystalli-
sation from ether, 1.12 g of pure 9a-chloro-6a-fluoro-
113,17a~-dihydroxy~163-methyl-3-oxo-androsta-1,4-diene-
173~-carboxylic acid methyl ester 17-propionate having a
melting point of 222-224°,

The 98,113-epoxy~-6a-fluoro-17a-hydroxy=-168-methyl-
3-oxo-androsta-1,4~diene-178-carboxylic acid methyl
ester i17-propionate used as starting material can be
manufactured as follows:

a) A solution of 19.50 g of 98,113-epoxy-6a-fluoro-
17a,21-dihydroxy-163-methylpregna-1,4-diene-3,20-dione



met hod i s characterised by treating the affected body -28- or part of
gge body with an anti-allergically effective anount of a conpound of the
formuMa A alone or in the formof a nedicanment, especially in the formof a
pharmaceutical conposition intended for inhalation. The term"an
anti-allergically effective amount” is gg be understood as neani ng an
anmount of the active ingredient that is?Sufficient to bring about
significant relief of the allergic reaction, such as bronchocontraction.
The follow ng Exanples illustrate in nore detail the practical

i rpl ement ati on of the present invention, without limting the scope.

t'her.eof . HereidbehomaAana7hdnéDnaDBe636Lhaegdmmﬂnauu5£ﬁ82ﬁ&21p4h£1 in

degrees Centigr ?ﬂ‘l%’m‘é’ﬂl%siﬁl?,e%' lmC%}-.EycoQ‘l' d’sgg 1‘*@1-@1@#&%@%

given in %by v Ut ons i‘ds are
given in % by ®Weseglh.S.t Patent de348y033, mbygmdarolnma%m@ (Potapsium parts

- by volune (in @a)rtﬁnattfée 1%0|ak§hb8'&s methdBo1b<Hd 6 % dNBﬁ %ﬁédﬁéd& a
sol ution of 1.34Q

epoxy- 6a- quor@“'éiqﬂHﬁé%?d[éPrPOHEFHfoBQ&H?QH%ﬂQﬁ&%?mlde and 25 ml
1, 4- di ene- [ er r Jofc ydtoyHpropiend cnathyl tes@tmylﬂesﬁemlmaéﬁﬁbcﬁﬁfdﬁ of

Chl oroformis Stiarh%ru%tse%tatzouilé@, 8.2 ml of pyr1d1ne are then added
' _to the solution and the reaction mixture is diluted
"with 3000 ml of methylene chloride and extracted by
shaking with 5 x 200 ml of water and, with back extrac-
[N tion, with 5 x 400 ml of methylene chloride. The o
methylene chloride solution collected is dried with
sodium sulphate, filtered and concentrated by evapora¥
tion, ether being added several times towards the end.
The almost colourless crystalline residue of 98,118~
epoxy-6a-fluoro-17a,21-dihydroxy-168-methylpregna-1,4-
diene-3,20-dione 17,21-(ethyl ortho-propionate) is
further processed without being purified.

b) The crude product obtained (23.4 g) is taken up in
3600 ml of ethanol; a solution of 12.60 g of oxalic
acid dihydrate in 200 ml of ethanol and 200 ml of water
LU is added and the whole is stirred for 20 hours at
20-23°, The reaction solution is then cooled to
0-3° and, while stirring, 1700-1750 ml of 0.1N
potassium bicarbonate solution are added diopwise until
the pH is 5.0-5.5. The reaction mixture is then
concentrated ig vacuo to a residual volume of
approximately 1000 ml and the hydrolysis product that
has separated out is taken up in a total of 3600 ml of
methylene chloride. The extract, washed with a total
of 1200 ml of 0.1N ammonium bicarbonate solution and
1200 ml of water, is dried with sodium sulphate,
filtered and concentrated by evaporation. The

resulting crude product is dissolved in 62.5 ml of



tenperature with dry hydrogen chloride. After the m xture has been left to
act for 4 hours, it is diluted with 200 m of nethylene chloride and
eXtracted by :shaking in succession with 100 i of freshly prepared |M
ammoni um bi carbonate solution, twice with 40 m of 0.5M ammoni um

bi carbonate solution and 5 tines with 43yd of water. The organic phases
are conbined, dried wi'th sodi um sul phate, filtered, and concentrated by
evaporation in vacuo, while adding ether several tinmes towards the end.
Approximately 1.5 g of crystalline crude product are obtained which are
dissolved in 5 f rd R f V ~col um,
prepared in me?lﬁ% ‘igngﬁf:g#gﬁlﬁe gﬁ%%taafr&%sﬂlilrfcaéﬁed av 8'{75%’3 0.200 mMm
deact i vat ed wi p¥opd omakeat éh)!tublaﬁg aﬂ:@mhﬁmd:fﬂnﬂr mj%dem ks erpdtizare

m xtures havin IxN ng | tggq h ortions

“whi ch have bee%nglgutaegwLaﬁlh nggb%gﬁgcghﬁgﬁ %Icai;%ﬁ;atée ?°9f5) 5) and are
uni formin thi®d Paﬁepfcﬁiéﬁﬁﬁogﬁz}pﬂ 20 JM aidrACEINAESY Wigkh | -

fatlfndeoglether% Watery QE au&%m%%q?ﬂayﬁé%fiﬁéfdiiﬁa(hlth in eachl_

err | I ox ert 0-an | ene I C

R R E e Tty S et El TR o 3 6 e

[err] -epoxy- 6a7n|a@no 185+:8%0r and| 60):-400t hpyilelds a total of 19.3 g

3- dr ost i onat
oxo-androst agk, %h@'ﬁﬂ%e[gﬁkkggﬁﬁg éé3é%ﬁé%ﬂgﬁprl ﬁé@fiségi Lopronat e

used as starting material can cture sol ution
of 19.50 g of" Féﬁ#pﬂeﬁép@-@éber-MsynQ}memhylgmen¢ﬂ&n:m@ems% met hyl pregna- 1
, 4- di ene- 3, 20- dig3R®iliser yields 18.15 g of pure 98, 118-epoxy-6a~

" fluoro-17a,21-dihydroxy-168-methylpregna-1,4-diene-3,20~
dione 17-propionate having a melting point of
180-182°,

c) 40 ml of saturated methanolic copper(II) acetate
solution are added to a solution of 4.465 g of 98,118-
epoxy-6a-fluoro-17a,21~-dihydroxy~-168-methylpregna-1,4-
diene-3,20~dione 17-propionate in 160 ml of methanol
and, while stirring, oxygen is passed over the
solution. After 2 1/4 hours, 80 ml of a 0.05M
solution of the disodium salt of ethylenediaminetetra-
acetic acid in water are added and the whole is concen

trated in vacuo to a residual volume of approximately

N 80 ml. While adding a total of 180 ml of water, the
methanol is removed in vacuo at a bath teﬁperatute of
45-50° so that no residue remains, with final concen-
tration of the mixture to approximately'so ml. After
standing at 0° and after being crushed with a glass
rod, the crystalline product is collected on a suction
filter, washed with ice-cold water and dried at usual
temperature over calcium chloride. 1In this manner,
4.60 g of 38,118-epoxy~-b6a~-fluoro-17a~hydroxy~168-methyl—-
3,20~-dioxopregna-1,4-dien-21-al-17-propionate are
obtained having a meltiné point of 94-96°,



: -30- [see C A 97 (11), 092636, Registry No. 82662-44-0, obtainable also

- from the correspondi ng 17, 21-di acetate, see U. S. Patent 4, 346,037, by
hydrolysis.with potassi um carbonate in aqueous nethanol] and 1.0 g of

. p-toluene- sulphonic acid in 100 m of dinethylformam de and 25 m of
-ortho-propionic acid triethyl ester is stBered for 4 hours at 20-23[err];

1+ 8.2 mM of pyridine are then added to the solution and the reaction m xture
is diluted with 3000 m of nethylene chloride and extracted by shaki ng
wWith 5 x .200 m of water and, with back extrac- tion, with 5 x 400 mi of

~methyl ene chlorig &, Tigo TRiD d&eﬂ&ﬁgieﬁédgngewhboa:gobbeeaadové:drIed Wi th

sodi um sul phat e, concenhtrate evapora- tion, ether being
~added several t|ﬁe@ot%w@fd%BthéseﬁHOXYhéaaﬁﬁB§F°CdVGUPV@§§*EF}§F§WPFH¥1‘

resi due of [err]3epexa:éro {@@ﬁ@-174f81edkbydéqu7L?Eoﬁebhﬁh§ragaa—1 4-
di ene- 3, 20-di one 7 21- £ 3 ortho i ona urt her groc ssed
“wi thout being puf ¥}%de ?é 1W$em€+ EBr ol FroBPaPﬁg8n(§§ 8§GF§ t aken

“up in 3600 m of 1etdasdl 3- ehBotupéoben&oiE Geid afreoxadded.achdtdirhydrate in

200 M of eth | d. 200. . of t ' d | df
20 hourg af Zgng§fg?F1n8 f°?h§ Pé@ggrSES ﬁ%ﬁlggﬁg K:{g‘?fen gogPeg agb%hg[er?i
.and, while stirrchgomaf7og@rdghy meveals. nN Surddeiruedvicds.-bolhee yedilom on
- are added dr opw g6, 4pf bk 1QedPF% Swith iooTHﬁ ey %hétuﬁ%o'%utbﬁﬁ

concentrated i.n.vacuo to a res vol une of pprOX|nater 1000 M and the
hydr ol ysi s produ@etbnhenﬁaghéepaéa{eahéﬁt (i1 &) sk apRFPXNiIMatelyt 410019 $500

of methyl ene” chl QéedsreTQed@ataaet théashed widdest loXidisiingla@Rnd ief 0. 1N

aTﬁBn'””‘b'CarbOQ LB SPbd b9 "sBARing with 600 ml of ice-cold 0.2M
sodium iodide solution, 120 ml of 1IN acetic acid and
600 ml of 0.2M sodium thiosulphate solution. The whole
is then washed with saturated . sodium sulphate
solution., The aqueous extracts are subsequently
extracted with a (1:4) mixture of methylene chloride/-
ether and the organic phase is combined with the main
solution. After drying with sodium sulphate and
filtration, the whole is concentrated to a tesidual
volume of approximately 400 ml, the concentrate is
cooled to 0-3° and an ice-cold approximately 0.5M
ethereal diazomethane solution (total approximately
140 ml) is added until the pale yellow colouring

AN remains constant for 30 minutes. 'Concentration by
evaporation under reduced pressure yields an oily
residue which is dissolved in 125 ml of toluene and
chromatographed over a column, prepared in toluene, of
500 g of silica gel (0.063-0.200 mm, deactivated with
10 $ water). Elution with (97.5:2.5) and (90:10)
mixtures of toluene/ethyl acetate and crystallisation
from ether of the pure portions collected with
methylene chloride/ether mixtures yield a total of 2.70
g of 98,11e—epoxy-sa-flhoro—l7u—hydroxy-168-methyl—3—
oxo-androsta~1,4-diene-178-carboxylic acid methyl ester
17-propionate having a melting point of 203-205°.  1In



1200 mM of water, is dried'mdth sodi um sul phate, filtered and concentradted

By evaporation. The resulting crude product is dissolved in 62.5 m of

<31- ‘methyl ene chloride to separate off the 21-nono- propionate that has
al-so fornmed and after absorption onto a colum, prepared in nethyl ene
chloride, of 2500 g of silica gel (0.063;0.200 nm deactivated with 10 %
water) is chromatographed. Elution with"in each case 3750 ml of :
tol uene/ ethyl acetate mxture (75:25), (70:30), (65:35) and (60:40) yields
a'total of 19.3 g of the nore strongly polar conponent. Recrystalli- sation
from et her using nethylene chloride as solubiliser yields 18.15 g of pure

[ err] - epoxy- 6andllagous- ranmie],- dithyids oxVs¢ epodsipl eyt praloraini, ¥2<i ene- 3, 20-
di one 17- pr opizeRatsA A %indd 13@'4&%&95% Ohe 1iedfiRedi ddes ©) - 40 M Of

sat urat ed net hanol |1 ¢ copper acetate solution are a to a solution of
4.465 g of [emMgntdpned #RIETG&-17a, 21- di hydr oxy-[err] - net hyl pregna- 1, 4-
di ene- 3, 20-di one 17-propionate in 160 mM of nethanol and, while stirring,

oxygen is passed over ,the solution. After 2 1/4 hours, 80 ml of a 0.05M
sol ution of t%@gﬂﬂé§HQUHlsalt of ethyl enedi am netetra- acetic acid in water
are added and t he Wiolmd ief cnapprdéxiatatiely 9aSMosdbutiswsofiual vol une of

appr ox! mat &Y g Jlne tHiine® 130 UL A 4 PL 2hagla l0Patliy Ol VRLSE. (LN et haro)
is removed in vacuo at a bat enperature of 4 -9 %rrf So thal ho residue
remai ns, withsSalyhiictoefed-00 g of 9a~chloro-6a~-f uoro-118,17a~

' j.'dihydroxy—16B-methy1—3roxo—androsta-1,4—diene-178—

carboxylic acid 17-propioha£e [crude product containing
W, 3-chlorobenzoic acid; see below] in 250 ml of ether, -
the yellow colour remaining constant at the end. After
a further 1/2 hour, the solution is concentrated by
evaporation under reduced pressure, the oily residue is
dissolved in a small amount of methylene chloride/-
toluene (1:1) and, whiie rinsing with toluene, is
absorbed onto a column, prepared in toluene, of 180 g
of silica gel (0.063~0.200 mm) and the column is eluted
with toluene/ethyl acetate (4:1). A small first
running which contains 60 mg of 9a-chloro-68-fluoro-
11¢,17a-dihydroxy-168-methyl-3-oxo-androsta-1,4~-diene-
173-carboxylic acid methyl ester 17-propionate which is.
epimeric in the 6-position and has a melting point of
214-218° (from ether/petroleum ether) is followed by
fractions of the main component. Concentration by
evaporation and crystallisation of the residue from
methylene chloride/ether yield the desired 9%a~chloro-
6a—fluorof1IB,17a-dihydfoxy—16B—methyl—B—oxo-androsta-
1,4~diene~178-carboxylic acid methyl ester 17-
propionate having a melting point of 220-222°, which
is identical with the product of Example 1. _

The 9a-chloro-6a-fluoro-118,17a-dihydroxy-168-
methyl-3-oxo-androsta-1,4-diene-178-carboxylic acid
17-propionate used as starting material can be
manufactured as follows:



tration of the m xture to approximately 50 ml. After standing at O[err] and
after being crushed with a glass rod, the crystalline product is collected
on a suction filter, washed with ice-cold water and dried at usual
tenperature over calciumchloride. In this manner, 4.60 g of 98,1

18- epoxy- 6a-fl uoro-17a- hydroxy-[err]-methyl -

3, 20- di oxoor egna- 1, 4- di en- 21- al - 17- proprdfat e are obtai ned having a nelting
poi nt of 94-96[err]. -32- d) 100 M of methylene chloride are poured
dver 4.60 g of 98, 118-epoxy-6a-fluoro-17[err]-hydroxy-[err]-nethyl-

3, 20- di oxopr egna- 1, 4-di en-21-al - 17- propi onate and, while excluding

noi sture, underggn ang@a gt HESQQ?IPslgpr?i6§—EﬁhBEQPQWQeB?G'th%H@Bare
added. After St'@é E gB 8 hour s u ug eratuyr

chr omat ogr aphy PeERELS3nd0781 PKEPrednRT TﬂbevePloﬂﬁs PUPF891P93&PIuted
with 400 m | of 1eséeraaadp150®cm agédae:;guiee@ SE| 26 e/ aifhﬁﬂéé:(h%rléhe
appr oxi mat el y i cejare_added_an n_t exces xi di.sin

dest royed by shgg}ﬁﬁlaftﬂngﬁﬁ sy ?E%°Eo?g ﬁs§§F§SdFG§1%58a&€d% |on
120 m of 1N actbcgacfd3antileeoperbenzoieMebdi undfitieas sitphatiags dout i on.
The whole is th@”h&@%gegt"‘hgﬂaiawﬁ%ﬁgtﬁ?g' U%Eulsez?ttgoﬁollgt b

aqueous extracts_ are_subsequent| % ract
net hyl ene chl orVEh- 2@l aﬁdet eropBanse Bhaok me @Uﬁﬁﬂﬁe&thHidﬁhe mai n

sol ution. AfteredeyaBtedthsodi uaaﬁubpbaée B?dsfxbkti.'h t i@ suldtRaMiQne s

ancentrated tow%tﬁe?ggu ongnEM gggroxl goiutlon, %%P oncentrate
IN acetic acid and 150 ml of 0.2M sodium thiosulphate

solution and dried with sodium sulphate. Concentratlon

by evaporation yields a crystalline residue which,

apart from 3-chlorobenzoic acid, consists essentially

of 98,118-epoxy-6a-fluoro-17a~hydroxy~168-methyl-3-oxo-

androsta-1,4-diene-178-carboxylic acid 17-propionate.

o/

b)  While stirring and while cooling to 0-3°, dry
hydrogen chloride is introduced over the surface of a
solution of 3.4 g of the above product mixture in
300 ml of chloroform. The reaction is monitored by
thin-layer chromatography on silica gel plates using
chloroform/méthanol/water (89:10:1) and is generally

U complete after approximately 5 hours. The reactiqn

' mixture is diluted with 100 ml of chloroform, cooled

with ice, adjusted to a pH of approximately 6 using 2N
ammonium bica;bonate solution, washed with water, dried
with sodium sulphate and concentrated by evaporation,
ether being added several times towards the end. The
resulting crystalline residue comprises, éccording to
thin-layer analysis, more than 90 % 9a-chloro~-6a~fluoro-
118,17a-dihydroxy-168-methyl-3-oxo-androsta-1,4-diene-
178-carboxylic acid 17-propiohate together with 3-
chlorobenzoic acid from the preceding stage. This
product can be used in the esterification stage without
being purified.



cooled to O-3[err] and an ice-cold approximately 0.5M et hereal di azonethane
sg%uthon (total approximately 140 ml) is added until the pale yellow

col ourtng remains constant for 30 minutes. Concentration by evaporation
under reduced pressure yields an oily residue which is dissolved in 125 m
of toluene and chromat ographed over a(ggémn, prepared in toluene, of 500 g
of silica gel (0.063-0.200 mm deactivated with 10 %water). Elution with
(97.5:2.5) and (90:10) mixtures of toluene/ethyl acetate and
crystallisation fromether of the pure portions collected with nethyl ene
chloride/ether mxtures yield a total of 2.70 g of

[err]-epoxy- [ erE¥amRig 3% 17a- hydr oxy-[err] - met hyl - 3-

ﬁxo_- androstﬁ-_l,4-di mrﬁlg%mzo rdalg%d info it e Pt NV ‘g%tSf éfimeekenate "
aving a neltin o nt_ q - [err]. n -33- anal ogous nanner, i
is al so possi blagcé)%l%lﬁ%ﬁ% @%’—Y%a)ﬁﬁeatge‘%e M%@-%FQBV%?%S""& g?ﬁé“'

i nter nedi at es niemdtened Sthdey A-stifaiEEXidd 6 06 A aﬁpgexi mat el y
0.5M sol ution | azoet hane in ether added slowl y. at.0-3[ekrr 0 a
sol ution of 3. %@%ﬁ%@ e G199 et f{§1€o’€§-?§r?f°g-l°nlc £658" bnb

di hydr oxy- [ er r |theetiniya twrenxics atdrmsidh-figvl-ali Bmet H€6- 4chobosyhtcraomd

17- propi onate [_ﬁ&?& CtdﬁHE LG, 35 r Qi ci gin;see below in
250 m of et her%t e{/)ée oW CO outﬁl ér1e '%ln rgoél)g‘tﬁgéPhgf fhghéﬁd. After a

further 1/2 hodfesiNe RASRAWRe jeagsierioitionyi svpparadi ovednd8P maduced

pressure, the’ g y9d-294 IBio-16a-fluoro-118,17a~dihydroxy-168-methyl-3-
oxo-androsta-1,4-diene-178-carboxylic acid methyl ester
— and the whole is stirred for 4 hours at room temperx-
ature. (In this operation the starting material
gradually dissolves and the product begins to separate
out in the form of crystals). The reaction mixture is
diluted with 80 ml of ethyl acetate and, while ice-
cold, is washed in succession with 100 ml of water,
30 ml of 1.25M sodium bicarbonate solution and 100 ml
of water and the aqueous portions are subsequently
extracted twice with 50 ml of ethyl acetate each time.
The. combined organic extracts are dried over sodium
suiphate and concentrated by evaporation in vacuo,
and the residue is dissolved in approximately 10 ml of
methylene chloride and introduced into a column of 25 g
of silica gel. Fractions obtained by elution with
methylene chloride/ethyl acetate (4:1) yield, after
removal of the solvents and recrystallisation from
ether/petroleum ether, the desired %a-chloro-6a-fluoro-
118,17a-dihydroxy-168-methyl-3-oxo-androsta-1,4-diene-
178-carboxylic acid methyl ester 17-propionate, m.p.
222-223%, which is identical with the product of
Example 1. . '
The starting material can be manufactured as
follows:

a) An oxidation reagent, which is prepared separately



di ssolved in a small anount of nethylene chloride/- toluene (1:1) and,
while rinsing wth toluene, is absorbed onto a colum, prepared in toluene,
of 18€¢ g of silica gel (0.063-0.200 mm) and the colum is eluted with

tol uene/ ethyl acetate (4:1). A small first running which contains 60 ng of
[err]-chloro-[err]-fluoro- -36-

[err]-di hydroxy-[err]-nethyl-3-o0xo-androsta-1, 4-di ene- [ert]-carboxylic
acid nethyl ester 17-propionate which is epineric in the 6-position and has
aymel ting point of 214-218[ err] (fron1ether/petro|eun1ether) is foll owed by

fractions of t Ln cgngonegg Cbnc ntratlg g ag é@}lon and
crystalllsatlon fﬁ8° Z4ngue o ReFERELIENPELAJELEYREAYA Y t he
desi red 9a-chl 015)9 02- bfuwaﬁei:la,nﬂ?a{ldhxﬂydufopyrhatihk ﬁaﬂhyﬂak&r@(m;androsta-
1, 4-di b I

oo Ler 15 606 DASKLLC £BCh STV e gtaliohob inePRPL9BANE Mo b

neltlng poi nt err], which is th the ﬁro
Exanpl e 1. The ?btl? éhhyr@npemp]afH@dm¢4pnBof7a~aﬁhydp@xﬁauﬁie-epoxy-

net hyl - 3- oxo- an@l&oﬁiaoioé-ﬁheamb&% WG'RQm@@hQHDZ'e%rr&OJ‘IOW@l&?@-d as

starting material can_be manuf act ur & 1.16 of
[err]-epoxy- 6a-fta®r8ien8- Apdi 90Y: g@gof tetrahydrofuran. fter belng

net hyl - 3, 20- di oxepregaatdrd1di adudl At kool Qléi‘n@@&b@;u(r%e,e theanfdacdignare
di ssolved in 25 g1tof neth% ﬁ %Blorld nd r % ¥ %mﬁ at nos here and
treated with 2. B*§-BF318nPd 83@ f #&FeSt i fPIB hours
at usual tenpératated tbeapph:otxumrauaydldlumtm wniler?@0 wdteadf-fdther and 50
M of nethylenevgghgkldeThe solid that has precipitated is collected
L; on a suction filter, washed with ice-cold water and
dried at 20° under a high vacuum. The resulting
crystalline 98,118-epoxy-6a-fluoro-17a~hydroxy-168-
methylandrosta~1,4-diene~178-carboxylic acid can be
further processed without being additionally purified.

b) A total of 350 ml of an approximately 0.6M
solution of diazomethane in ether is added in portions
at 0-3°2 to a solution of 5.80 g of the above acid in
500 ml of methanol until the solution remains yellow-
coloured. After being stirred for a further hour at
0-3°, the reaction solution is highly concentrated
under a water-jet vacuum and the crystallisate is

TN suspended in a small amount of ether and filtered with
suction. Drying yields 98,113-epoxy-6a-£fluoro-17a-
hydroxy-163-methylandrosta~1,4-diene-17%~-carboxylic
acid methyl ester in the form of slightly beige~-tinged
crystals, m.p. 207-209°. -

c) While stirring under an argon atmosphere, 5.20 g
of the above compound are dissolved in 400 ml of
chloroform and, while stirring, dry hydrogen chloride
is introduced over the surface of the solution at
0-3C, The progress of the reaction is monitored by
thin-layer chromatography [silica gel plate; eluant:



extracted, while adding ice, by shaking in succession with 150 m of 0.2M
soﬂrunrrodrde solution, 30 mM of 1IN acetic acid and 150 ml of 0.2M sodi um
t hi osul"phate sol ution and dried with sodi um sul phate. Concentration by
evaporation yields a crystalline residue which, apart from 3-chl orobenzoic
acid, consists essentially.of -37~

[err] epoxy- 6a-fl uoro-17a-hydroxy-[err]-nethyl-3-oxo-

androst a- 1, 4- di ene- 178-car boxylic acid 17-propionate. b) VWhile stirring
and while cooling to 0-3 [err], dry hydrogen chloride is introduced over

t he f of hg, ab t t .in 300 ni
(e surf ace of gy SRl e, Sedcde ! (1085) FORNELPY BRiCLRLELMRe oon 300 1
silica gel m;qumﬁkﬂtg)aiﬁewcﬁmpn¢mnﬁhheb?/ﬂaBeB £88r40: 1Thendeaction

' |1 I
Ot o with 100 Rl b Grere e copag RibR riRGe fEER, AoMhel Uk 2

approxi matel y 6-GaTRIDNVR@DHeaeR bt EBebopREE Héaf-bt 2% nhasked -&i5th wat er,

dried with sodlmmmfé@rm@@nssnaﬁ%sdaha ew@eera&tﬁnaogt kar grei ng-
added several tines tqﬁards the end., . The resultjn stalline residue

conprises, accdr TPl YRAFSE1e3eh Shmpyapd, eﬁﬁhegfhé egpaypous
[err]-chl oro-[ exxdrddtwrbs subsequently extracted with 200 ml of

hel 0 17 ot opt o ESTETE NG T nEGRBINFET BRaR S CERERY FPoRFiRE SNeFRdl ng

st age. Thlshprdﬂuttumamubkhmsed concaeteatedi tbcappooximage lw t30dutmlbei ng

purified. “ -3mq PYMPLE Pinsing with methylene chloride, is

U introduced into a column of 700 ml of silica gel.

Elution with toluene/ethyl acetate (1:3), conventional
working up of the fractions and recrystallisation from
hexane/ether yield 9a-chloro-6a-fluoro-118,17a-
dihydroxy-163-methyl-3-oxo~-androsta-1,4-diene-178-
carboxylic acid methyl ester, m.p. 228-229° (after
conversion of the crystalline form at 199-203°).

Example. 4:

While stirring, 0.25 ml of 0.5N agueous
perchloric acid and, dropwise, 0.13 ml of tert.-butyl
hypochlorite are added in succession to a solution,
prepared under argon and cooled to -10 to -12°, of
107.7 mg of 6a~fluoro-17ae-hydroxy-163-methyl-3-oxo-
androsta-1,4,9(11)-triene-~178-carboxylic acid methyl
ester 17-propionate in 2.3 ml of acetone and the whole
is stirred for 1 hour at 0-3°, poured into an ice-
cold mixture of 0.30 ml of 0.5M sodium bicarbonate
solution and 20 ml of water and concentrated to approx-
imately 5 ml at approximately 2.5 mbar. The reaction
product is taken up in a mixture of methyvlene chloride/-
ether (1:2), the solution is washed while ice-cold with
10 ml of a (0.1M sodium iodide + 0.1N sulphuric acid)
solution, with 10 ml of 0.1N sodium thiosulphate,

twice with 10 ml of ammonium bicarbonate solution each



Whi | e excluding noisture, 3.6 ml of trifluoro- acetic acid anhydride are
added dropw se at approx- imately 150 to a stirred solution of 15 ng of
[Brr]~t ol uenesul phonic acid in 16.4 m of propionic acid and the m xture is
stirred for a further 4 hours at roomtenperature. Under a dry argon

at nosphere, this freshly prepared reagen38sol ution is poured over 109 ng of
9a-chl oro-6a-fluoro-[err]-di hydroxy-[err]-nethyl-3-
oxo-androsta-1, 4-di ene-[err]-carboxylic acid methyl ester and the whole is
stirred for 4 hours at roomtenper- ature. (In this operation the starting

material gradual e HriP Q3P PIKLL Nen " PAUCLI0EGLESkPragRar aEE Ohknl N the
formof crystals). The reaction mxture Is ? ut ed mntﬁ 0 of etﬂyl
acetate and, wii¥acted cpith the gamednirtyrecefssohveants- 108bM of water,

30 m of 1. 25Moxaginiie Hasd ket eSO At i ONaRDEa 180e# so8ivmt sa1pRdtikhe
aqueous portions are subﬁgﬁgqﬁigg $xtrac ed %mnce with 50_m of eigyl
acetate each tid SARESHGRY IYant IR EY aPTESEPE Ay | BACHYEEALL4PTM
Zulph?tedand(ﬂlﬂiﬂﬁrﬁﬁamidatmynyméaéhnﬁrioeyeﬁuér ggdlﬂbeQ&eehdueoLSa-

I ssol ved in appyf,0xl [T Ve 10 neL hylgne ride_and i.ntroducedq_into
a colum of 25%%@"?‘?%&1 g%lﬂ'ﬁ?é%?’f%ngggb?ggﬂtg gy%?ugf’gﬁg\?\?ghq'q

met hyl ene chl ordiftect HA~cahexyl {d. 4gigi sethyaf estereddvRiopionhgesol vent s
and recrystallipadi o JIpme! hew { PRt {9 e40hEIBSH wilR €RS! pPEduct of

9a-chloro-[err]-fluoro-
[err]-dihyd[okjﬁﬁ%ﬂﬁﬂewﬂa:hyl-3-ox05androsta-1,4-diene- [err]-carboxylic
acid nmethyl ‘ester 17H¥ opiHNeliRg Maber 232- 38, behiahuifactdesti,C&orwi th the
produc_t of Exar‘g),laemp 'e,ThaesS ﬁiéggj:n&terl al can be manufactured as f.o.I | ows:
A solution of 1.90 g of-93,1TS-epoxy-Ga—fluoro-l?a-
hydroxy-168-methyl-3-oxo-androsta-1,4-diene-178~-
carboxylic acid methyl ester 17-propionate [see Example
1d)] in 75 ml of tetrahydrofuran and 8.5 ml of 65 %
~hydriodic acid is stirred for 12 hours at 40-43°,
cooled to approximately 59 and diluted with 500 ml of
ethyl acetate. To remove the iodine that has separated
out, the reaction mixture is extracted by shaking with
an ice-cold mixture of 400 ml of 0.4N sodium thio-
sulphate solution and 80 ml of 2N acetic acid and then
washed with 400 ml of ice-cold water, 160 ml of ice-
cold 1.25M sodium bicarbonate solution and again with
-\ 400 ml of ice-cold water, the extracts subsequently
belng extracted in sequénée twice with 200 ml of ethyl
acetate each time. The combined organic phase, dried
with sodium sulphate, is concentrated by evaporation
in vacuo and the crude product is chromatographed on
a column of 250 g of silica gel; elution with mixtures
of toluene/ethyl acetate (95:5) and (80:20), conven-
tional working up of the fractions and recrystallisa-
_tion from ether/petroleum ether yields the desired 6a-
‘fluoro-17a-hydroxy-168~-methyl-~-3-oxo-androsta-1,4,9(11)~-
triene-178-carboxylic acid methyl ester 17-propionate,
m.p.164-165°,



- a)  An oxidation reagent, which is prepared separately -36- by :
d|$soIV|ng 51.7 g of periodic acid dihydrate in 150 m of water and 20 m
of pyrldlne and making up with water to a final total volunme of 225 m, is
added while stirring to a solution of 9.76 g of [err]-epoxy-

6a-fl uoro-17a, 21-di hydroxy-[err]-nethyl pregna-1, 4-di ene- 3, 20-di one in 1000
m of tetrahydrofuran.  After being stirrédfor 17 hours at room
tenperature the reaction mxture is diluted with 600 nl of water and
concen- trated to approxi mately 400 m under a water-jet vacuum The solid
- that has precipitated is collected on a suction filter, washed with

i ce-cold water BremgleeSl:at 200 under a hi gh vacuum The resulting

tall 17 d
crystall ine Lot CoRENIER Ll Yot as LRI LORRIo% sorueion of 697 akoc
wi t hout being aeﬁl9uothbyop&mrfledrobﬂ18,A7umaﬂhyﬁrdﬁy}1MS-mbumyl 3-
appr oxi mat el ¥ Qoebl 88hitbs D4 Ofn gmem; BRG] LU 310Dl LY ONS

at 0-3[err] to a so utlon o] ve acid of 'nmet hano
until the squtPSﬁpieﬁﬁFﬂSayélFoﬁﬂ Gopﬁuﬂeé dAjahdio tiseiSné —diicyaed—flod-a

further hour atb@naoﬁeiﬁbnetm 1Safli F PRlrdixide-ifydd Gﬂ'ovca‘m@%erl‘xfera%fe%d
under a water- Jeg xaﬁ g the crystallisate is suspended in a snal

amount of ether? mP?Hr§uéP|énPrQ§§Hqﬁ;%ﬂﬁﬁﬁés After

[err] - epoxy- 6a- ébubingl?ahe mixture is pou:ed 1nto 125 ml of water,
IR e PR OLER, el eta oA ai R St Bl o
1oxan by concentration under a2 high vacuum at
a bath temperature of 27-30° to a residual volume of
approximately 20 ml. The mixture is made into a slurry
in 100 ml of water and extracted in succession with 250,
100 and 100 ml of a mixture of methylene chloride/ether
(1:2). The extracts are washed three times with 50 ml
of ice-cold 2N sodium carbonate solution each time and
five times with 50 ml of water each time and the
combined organic solutions are dried with sodium

Y

sulphate and concentrated by evaporation ig vacuo.

The residue is purified by conventional preparative
layer chromatography over silica gel using cyclo-
hexane/ethyl acetate (1:1) as eluant and crystallised

Y, ~ from ether, 9a-chloro-6a-fluoro-118,17a~-dihydroxy-168-~

methyl-3-oxo-androsta-1,4~diene-173-carboxylic acid
methyl ester 17-propionate is obtained, m.p. 221-224°,
which is identical with the product of Example 1.

The starting material can be manufactﬁred in a
manner analogous to that described in detail in Example
1 for the corresponding 1,4-dienes, starting from
98, 118-epoxy-6a-fluoro-17a,21-dihydroxy-168-methyl-
pregn-4-ene-3,20~-dione and via the corresponding 1,2-
saturated intermediates.



c) VWhile stirring under an argon atnosphere, 5.20 g of the above conpound
are di*ssolved in 400 ml of chloroformand, while stirring, dry hydrogen

chioritfe i s introduced over the surface of the solution at O- 3[err]. The
progress of the reaction is nonitored by thin-layer chromatography [silica
gel plate; eluant: -37- toluene/ethyl_gycetate (1:9)] until the reaction

S conplete after approximately 3-3.5 hours. The reaction mxture is washed
in'succession twice with 400 m of ice-cold water each tinme, once with 200
nfy-of 1.25M sodi um bi carbonate solution and twice with 300 M of ice-cold

wat er each tine _and each of the aqueous extracts is subsequently extracted
~with 200 M of E¥a®pden®h The conbined organic phase is dried over sodium

sult Eh?t e, Cﬁlncenér at wiutpet agu&rmhmjata?w é&illudlw%m.l@;;mss lnm Wb hI
net nyl ene cC ori e,lsmrouce | 0.a £Q Oor sjllca ge
Elution with tolffdfdManracelds 4% frs*sdc cﬁéqof%qm % 2F the

fractions and rdtsﬁla:toald | sselltud o rdfrnﬂvempedﬁat@aromﬁebulphonlc

[err]-chl oro-6af rd |

di hydroxy-[err]- s ;&;yﬁq‘ feo(&énlano r (%]taulal acfeetnlec [aecr]ﬁ a car% ’(‘:tlé‘é?d

met hyl ester, mi 1Efg Ax9[stand (Qiifetrérlth-\/er%loonﬂbfoﬁ hfehx:$y§%a9¢nhe form-

at 199- 203[err])so1@ﬁrml &k é@aé@ lﬁidéquaqp &%dﬂ &émasémeaauea%

perchloric acid and, dropw se of tert t hypochlorlte are

added in succesSdHtiom %%I%ﬁd‘?g fifre"p’a"r Jg‘b?l‘-'%ﬁh Bod¥ad to -10
‘to -12[err], dedlhydroxy-168-methyl -3- oxo-androsta-1 4-diene-178-

. carboxylic acid methyl ester (for manufacture see
o Example 3a-c¢) in 5.0 ml of methylene chloride and the
whole is stirred for 3 hours at room temperature. The
reaction mixture is poured into 60 ml of ice-cold water
and extraéted with two 80 ml portions of ethyl
acetate., While ice-cold, these extracts are washed
separately in succession with 80 ml of water, twice
with 50 ml of 1.25M sodium bicarbonate solution each
time and twice with 50 ml of water each time, combined,
dried with sodium sulphate and concentrated by evapora-
tion in vacuo. Crystallisation of the residue from
acetone yields 9a-chloro-6a-fluoro-118,17a~dihydroxy-
168-methyl-3-oxo~-androsta-1,4-diene~178-carboxylic acid
methyl ester 17-acetate, m.p. 242-243°, A further
amount of the product can be obtained by conventional
chromatography of the mother liquors, for example over
silica gel using toluene/ethyl acetate (9:1) as
eluant.

Example 7:
While stirring and excluding moisture, 2.3 ml of

trifluorocacetic acid anhydride are added dropwise at
15° to a solution of 17 mg of p-toluenesulphonic

acid in 10.8 ml of valeric acid and the mixture is left
to stand for 24 hours at room temperature. Under a dry
~argon atmosphere, 5.0 ml of this reagent solution are



107.7 g of [err]-fluoro-17a-hydroxy-163- net hyl - 3- oxo- :
anﬁros&a 1,4,9(11)-triene-173-carboxylic acid nethyl ester 17-propionate in
- 2.43 m-~of acetone and the whole is stirred for 1 hour at 0-3[err], poured
into an ice- cold mxture of 0.30 m of 0.5M sodi um bi carbonate sol ution
and 20 M of water and concentrated to apbvox- imately 5 m at
approximately 2.5 nbar. The reaction product is taken up in a m xture of
met hyl ene chloride/- ether (1:2), the solution is washed while ice-cold
wth 10 m of a (O 1M sodiumiodide + 0.1N sul phuric acid) solution, with

10|rr1t of 0. 1E sagiden t Qstddlhﬁd ﬁstn tod Esawﬁd; c%ﬁ - eﬁlaﬁaDaaUﬂtabﬁaLbOtnﬁte
sol ution eac Wi wat er € agueous ex cts are en
extracted with thb s%&ﬁ?#ﬁ%éH%%¥zﬁ‘ %ﬂmﬁﬁﬂiy] @%ﬂFesbﬁaiechF?ﬁﬁfed i s
dried over som|ﬁﬂ3n¢qrbuxykmuianrﬁxm&ﬁhgkxbsmder(f@ﬂum&duﬁaeseueesee
Recrystallis- at hy. r

[err]-chloro- [er%%n“éj[’ uor o- )erirri::r!i‘e (ﬁmdloo(%g/gﬁ%%ﬁ% gfgﬁldd%n rosF 1, 4-
di ene-[err] - car BthGA¢ cis atirnad Hor esthauns -t omgmatempmrptuzgg 222{Eerr]
which is 'de”t'Q@éadiféhtﬁ?ﬁ&“ﬁ&“ﬁ%ﬂ{ﬁtﬁ?@!@&EhﬁthTVQSSﬁ%réS”QtH?HGV'a' can

be manufactured, for exanple, A sol ution of
[err] epoxy 6a fq% %t?erquled to 0 an ’ Whlle lce COld’ ls

hydr oxy- 168- net hydstiedXity afiffdisd Si-on %f&éﬁletiiﬁ?éé]fw;&ﬁr ngmhlfsfag'nd m;t hyl
ester 17-propi.onat see n 75 of tetr gro ugan an 8.
m of 65 % hydrl%a&(:"['%\ccratf%(og‘%? rsfo%'ltf‘o N BRHRdUFLmEL 28 ﬁ ree times
with 50 ml of water each time. The aqueous extracts
are then extracted with 75 ml of ethyl acetate and the
combined organic extracts are dried with sodium

U'I

sulphate and concentrated by evaporation in vacuo.
Chromatography over a column of 130 g of silica gel,
elution with toluene/ethyl acetate (2:1), conventional
working up of the eluates and crystallisation of the
product from methylene chloride/ether yield 9a-chloro-
6a-fluoro-113,17a-dihydroxy~-163-methyl-3-oxo-androsta-
1,4-diene-178-carboxylic acid methyl ester 17-valerate, -
m.p. 201-202°,

Example 8}
An ointment containing 0.1 % 6a-fluoro-9%a-chloro-
-\ 118~-hydroxy-163-methyl-17a-propionyloxy-3-oxo-androsta-
1,4-diene-178~carboxylic acid methyl ester can be
manufactured as follows:



cooled to approximately 5[err] and diluted with 500 mM of ethyl acetate.. To
remove the iodine that has separated out, the reaction mixture is extracted
by shaking with an ice-cold m xture of 400 M of O 4N sodi um t hi o- sul phat e
solution and 80 m of 2N acetic acid and then washed with 400 m of
ice-cold water, 160 ml of ice- cold 1. 25§§sod|un1b|carbonate sol ution and
again with 400 m of ice-cold water, the extracts subsequently being
extracted in sequence twice with 200 M of et hyl acetate each tine. The
ctirbi ned organi c phase, dried with sodium sul phate, is concentrated by
evaporation in vacuo and the crude product is chromatographed on a col um
of 250 g of si GOmPOFHItiIANytion wWith nmixtures of tol uene/ethyl acetate
(95:5) and (80601 WAV -dH Doé~ mmkmmwynfeéhﬁeém%w ons and
recrystalllsa- ion fran1e er/p trol eu ether y e desired 6a-.
13oRr 55 Trdigne

f1 uor o- 17a- hydr'dRy B OREAR ?%ta.L" e-

triene-[err]- caﬂm&cﬂnhbxynrhrﬁﬂt&1méﬁhg& dde@rr opi onate, m p. 164- ﬂﬁa[ﬁrr]-
-39- Exanple 5 tigr under argon, a solution of 607 ng,Qf
[err]-chloro- [é?&FQ%eéhcpﬁgﬁf] di hydr oxy-[err]-nethyl - 3- 45.0

0xo0- andr ost - 4- @ngqﬁﬁuq -aigk boxylic acid methyl ester 17- proplondBGGaﬁd
1.58 g of 2, 3- é% rn&léﬁ] sdi cyano-1, 4- benzoquinone in 15 M of g g g
peroxi de-free dioxan I's heated at 1000 for 60 hours in a pressure vessel.
After cooling, Pe¥&YA%ture is poured into 125 m of water, rinsed 3w (¥

apprOXInater %5ﬁﬂlﬂ§nfhéﬁﬁﬁhéﬁﬁbiéeed

5.0 %

. ,gfhydroxybenZOLC acid ester 0.2 ¢
o perfume _ 0.1 %
water 20.0 3

The fatty substances and the emulsifiers are
melted together. The preservative is dissolved in
water and the solution is incorporated by emulsifi-
cation intomthe fétty melt at elevated temperature.
After cooling, a suspension of the active ingredient in
a portion of the fatty melt is worked into the emulsion
and finally the perfume is added.

Example 9:

An inhalation solution containing a propellant,
forming an aerosol of so0lid matter and containing 0.1 %
by weight active ingredient (for example the 17-
propionate according to Example 1).

Composition: ' % by weight
active ingredient, micronised 0.1
sorbitan trioleate 0.5
propellant A (trichlorotrifluoroethane) 4.4
propellant B (dichlorodifluoromethane and 15.0

1,2~dichlorotetrafluoroethane) 80.0



of dioxan by concentration under a high vacuumat a bath tenperature of
27\30[err] to a residual volunme of approximately 20 ml. The m xture is
meide ifto a slurry in 100 Ml of water and extracted in succession with 250,
100 and 100 m of a mixture of nethylene chloride/ether (1:2). The extracts
are washed three tinmes with 50 ml of ice- gpld 2N sodi um car bonat e sol uti on
each time and five tines with 50 m of water each time and the conbined
organic solutions are dried with sodi um sul phate and concentrated by
“evaporation in vacuo. The residue is purified by conventional preparative

| ayer chronatography over silica gel using cyclo- hexane/ethyl acetate

(1:1) as el uant Mangfacpurekl i sed from et her.
[err]-chloro-[err]- fﬁHQﬁ.@ %QE'ﬂldq‘n y%‘i@{:ul:QSand glng a customary

~net hyl - 3- oxo- andr osta- 1 I ene-173- carboxylic aci ester
- 17- propi onat e |§°BB?SPh§Gr'nFBe 2251224P@SFFdLWHFCH$:QHQﬁQﬁYQQN1Qm¥WFthe

pr OFIuct of Exaﬂﬁfegﬁlofbgrgtdhblr%tmh@ Wll@a:&dBG.n:gi&lﬁeaCédﬂﬁﬂtarﬁl admanner
anal ogous to that scribed.in Exanpl e or the corres ondi ng
oo Ot aftifTRREE AR, S cadl IREATRS aerogoT A SR 0" T
'thyl pregn- 4- epeeeiaeddwmmh andowumgthal&mnre&pommnn;rhék Esusmaae@

i nt er medi at es |Ie i ng noi sture,
2.3 m of trlflﬁgcr]oacetll C aC|d raa%’v% de arletha e?‘lﬂ1(;ea)r§’vctvj‘|suéej at 150 to a

solution of 17 ng of [er]r- toluenesulphonlc acidin 6.0 mM of glacial
acetic acid and the mixture

k;



is left to stand overnight. 5.0 ml of this reagent solution are added under
axdry’.argon at nosphere to a solution of 533 ny
é-chloro 6a-fluoro-[err]-

di hydr oxy- [ err] - net hyl - 3-oxo- andr ost a- 1, 4- di enenmmm‘w.&wu aci d net hyl
ester (for manufacture see Exanple 3a-e) 4d4n-5.0 chl ori de
and the whole is stirred for 3 hours at roomtenperature. The reaction

mxture is poured into 60 mM of ice-cold water and extracted with two 80 ni
pertions of ethyl acetate. Wile ice cold these extracts are washed

separately in s i h ter th 25M
sodi um bi car bo Batens o aYﬁE fgg ﬁecg ﬁﬁ#&@ (gaégﬁfrﬂ of %é&e tach
time, conbined, dried with soERunﬁ@ulGﬁbtéJandﬂboﬂﬂ&nﬁﬂated by evapora-
tion in vacuo. Crystallisation of the residue from acetone yields
[err]-chloro-[egr uor o- &grr] di hydr oxy-

16B- met hyl - 3- oxb: andFoRPAYRAF. @fcfbe SAMUEA boxyl i c acid net hyl ester
17-acetate, mp. 242-243[err]. A further amount of the product can be
obt ai ned by conventional chromatography of the nother |iquors, for example
over silica gel using toluene/ethyl acetat 9:1) as eluant. Exanple 7:
Wil e stirring and excl udi ng nnﬁ@\s pf trifluoroacetic acid

~ anhydride are added dropw se at 40\ lutiggogof 17 ng of

p-t ol uenesul phonic acid in 10. BJﬂ lefic aC|3 and the m xture |§ ?eft

to stand for 24 hours at roon1Lé hfﬁﬁe/‘gﬂger a dry argon atnosphere,
5.0 mM of tHis reagent solutiof ariecl

. df\.i\s/

g soeep

in which R represents alkyl having from | to 4 carbon
atoms,

2. A compound of the formula (A) according to claim 1
in which R is a linear alkyl radical.

3. A compound according to claim 1 which is 9a-chloro-

6a-fluoro-118-hydroxy~168-methyl-3-oxo-17a~propionyloxy-

andresta—l,4—diene—176-carboxylic acid methyl ester.
A 4, A compound according to claim 1 which is Y9a-chloro-
6a-fluoro-118-hydroxy-168-methyl-3-oxo-17a-acetoxy-
androsta-1,4-diene-172-carboxylic acid methyl ester.

5. A compound according to c¢laim ! which is 9a-chloro-
6a-fluoro-~118-hydroxy-168-methyl-3-oxo-17a-valeryloxy-
androsta-1,4-diene~178~carboxylic acid methyl ester.

6. A compound according to any one of claims 1 to 5
for therapeutic use.



! <_41- added to a solution of 533 ng of 9a-chl oro-6a-fl uoro-

118, t7a-di hydroxy-[err]-net hyl - 3- oxo- andr ost a- 1; oxylic
acid methyl ester (for manufacture see Exanple 3 net hyl ene
chlofide and the whole is stirred for 3 her s atDIM gﬂgﬂ'&l . The
reaction mxture is extracted with 125 m of eth ooked to
0-3[err] and, while ice-cold, is washed in succession three tines wth 50
nt of 2N sodi um carbonate solution each tine and three tines with 50 m of
ter each time, The,aqgueous gxtracts are then extractgd Wit h 7€_ m g:‘
ethyl acetate add th® EBMBPHEE BCFATILNS Y ARRY 7€ RF HF2BH Kot u
sul phat e and cofoentredednby skiapdisioraers amd udstkiid omat ography over a
colum of 130 g of silica gel, elution with toluene/ethyl acetate (2:1),
conventional working up of the eluates and crystallisation of the product
from net hyl ene &hl or Pdereskefoyi dihe mamhfacture of a compound of the
6a-f1 uoro- 118, 17:@rd.hlixdr(a>;yak%&hﬁra *% "y *0aé@NdEOfidims 1 to S,

1, 4-diene-[err]-carboxylic acid Hyl ester 17-valerate, mp.
201-202[ err]. EfRAEREtErisgdoiim Mﬁt containing 0.1 %
[err]-fluoro-[err]-chloro-

- hyd - h 17 | d
[1e2r11| e%er E))eqr/r][er gl]r BIJT&%I')‘(! Ba(‘??‘d‘ o%}n %‘g’)f( roﬁaﬁgﬁe?ﬁg‘(ﬁ?ﬁiﬁct ured as

fol | ows: -42- Conposition: 6a-fluoro-9a-chloro-11 -hydroxy-168-nethyl -
| By L
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in which R has the meaning given in any one of claims 1
to 5 is treated with hydrogen chloride or with an agent
yielding hydrogen chloride, or
b) elements of hypochlorous acid are added to a 9(11)-~
unsaturated compound of the formula
. g CRy COOCH,
L4 \‘ ‘ ese s .-OCOR
Y ! i
NN AN |
NN N Nl ¢ (111)
oy’ N7 \,/
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in which R has the meaning given above, or
c) a l,2-saturated compound of the formula



17a- propi onyl oxy- 3- oxo- androsta-1, 4-di ene- [err]-carboxylic aci ' t hyl-
-ester, 0.1 @6petreleuﬁ1jeH

45.Q %paraffin oil ' _ s A)cetyl
et e SR

5.0 % sorbitan sesquioleate = - - LW 550 b
_p- hydroxybenzoi ¢ acid ester : : 0.2 % perfune
0.1 % wat er 20.0 % The fatty:

subst ances and the enuIS|f|ers are nelted together. The preservative is

di ssolved in water and the solution is incorporated by emulsifi- cation
into the fatty nmelt at elevated tenpeggt Wopeg After cooling, a suspension of
the active ingredient in a portﬂ%.p,dglt:hq fat¥y melt is worked into the
emul sion and finally the perfu p afuen). " R Re 91 An inhal ation
solution containing a propellqﬂ\ \ppmkég'an aerosol of solid matter and
containing 0.1 % by weight a rgr et eGl, (for exanple the 17-

propi onate according to Exag%g 'C0np03|t|on (IV)

% by wei ght active ingredie 'n1Cfon|sed 0.1
sorbitan triol eate . 0.5 propellant A
(trichlorotrifluoroethane) F 4.4 propellant B

(di chl orodi fl uor onet hane and : '15.0 1, 2-di chl orot etraf!| uoroet hane)

80.0  -43-

¥ in which R has the meaning given above is dehydrogen-
ated in the 1,2-position, or

d) a carboxylic acid of the formula
0o T
; $—3°*r*-0COR
L) [ d ° L ]
NN NN V)
i ia] *© b
] ° ®
o/ \./ \./
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in which R has the meaning given above or a salt or a
reactive functional derivative thereof is esterified
C NG using a methylating agent, or

e) 9a-chloro-6a-fluoro-118,17a-dihydroxy-168-methyl-3-
oxo-androsta-1,4-diene-17g~carboxylic acid methyl ester
of the formula



* Manufacture: Wile excludTng noi sture and using a customary honogeni ser’,
tfe active ingredient is dissolved incthe trichlorotrifluoroethane while
addi ng" the sorbitan trioleate and introduced int i-ner
provided with a dosing valve; *the container is sealed and fil under

pressure with propellant B. Pat ent el é7ma- for l’ m“ mmtl! States:
BE, CH DE, FR, G&B, IT, ‘LI, LU NL, SE 1. Ia [err]

in which R represents aIkyI having from1l to 4 carbon atonB )
compound of the fornula (A) according to claim1 in which R |s a Ilnear

al kyl radical. 3. A conpound according to claim1l which is [err]-chloro-
6a-fluoro-1 1 -hydroxy-[err]-nethyl-3-oxo- [err]--propionyloxy-

androsta-1, 4-diene-[err]- carboxyli% aC|;iQﬁ§t¢@OCH§ster ) A conpound
according to claim1 which is 9a-c Psrof\l ve.«2OH

6a-fluoro-[err]-hydroxy-[err]-net h? - 0Xi0- [er] acet oxy- androsta-1
,4-diene-[err]-carboxylic acid nei%y ESze¢/'§ A conpound according to
claim1 which is [err]-chloro- 6a fliucrd-1° CH, (V1)

1- hydr oxy-[err] - met hyl - 3- oxo- 17g*\a# ‘ar yf oxy- :
androsta-1, 4-diene-[err]- carbo%&llb adi d nethyl ester. 6. A conpound

- accordi ng to any one of clains 1 to 5Ffor t herapeutic use. '

¥ is acylated with a carboxylic acid of the formula
R-COOH (VII) in which R has the meaning given above, or
with a reactive functional derivative thereof,
optionally while temporarily protecting the 118-
hydroxy, or |
f) in a compound of the formula

XO\ / \Eﬂs ?oocns
- s=+=<+ OCOR

\:/-\ /N /k | (VIII)

A

'-oo-.

in which the 118-hydroxy is protected and in which X
represents a hydroxy-protecting grdup and R has the
meaning given above, the protecting group X is removed.

9. A pharmaceutical composition containing at least
one of the compounds mentioned in claims 1 to 7.

10. Use of a compound according to any one of claims !

to 7 for the manufacture of an agent for the treatment
of inflammations or allergies.



s 45 - 7. A conpound acCordlng to any one of clains | to 5 for treating

<

-skyn disorders and asthma. B. Process for the manufacture of a conpound
of*the fornula (A) according to any one of clai gterised in
that a) a 98, 118-oxi do conpound of the fornula ﬂgrﬂ in which R
has the nmeaning given in any one of claifas4 £to0 5 1s treated wrth hydrogen

. chl:oride or with an agent vyielding hydrogen chloride, or b) elenents of
hypochl orous acid are added to a 9 (1 1) - unsaturated conpound of the
formula [err] in which R has the neaning given above, or c¢) a 1, 2-saturated
- conpound of the fmitanhe claiﬂérkotntneléBnE&Qéélﬁ% gai.ng-gi ven above is
dehydrogen- ated 1n the I,Z-position, or d) a carboxylic acid of the
formula [err] in which R has the neaning given above or a salt or a
reactive functionbl dePrveéssefoberhef manuesteitéi e HsbaﬁpauﬁatﬁﬁiﬂHéﬂJ
agent, or e) [eﬁc#rﬂgi ro-[err]-fluoro-[err]-dihydroxy-[err]-nethyl-3-
0X0- andr ost a- 1, 4- di ene- ?err] carboxylic acid nethyl ester of the formula

"\ A%
uai I r—-I.....-ocon ()

;\/-\/\/\
jc1l] i,
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in which R represents alkyl having from 1 to 4 carbon
atoms, characterised in that

a) a 98,118-oxido compound of the formula

? (3 CH (II)

in which R has the meaning given above is treated with
hydrogen chloride or with an agent yielding hydrogen
chloride, or _

b) elements of hypochlorous acid are added to a 9(11)-
unsaturated compound of the formula



<Jerr] js acylated with a ¢arbBoxylic acid of the Wﬁm [

whizch. B has the neaning given above, or with a r ive funct|

detivative thereof, optionally while tenporarily ph ““ mﬁﬁﬁw

hydroxy, or f) in a conpound of the formula [err]%\“\m‘\ s

is protected and in which X represents a lBgdcoxy-pretetti'ng group and R has
t he nmeani ng gi ven above, the protecting group X is renoved. 9. A

. pharmaceutical conposition containing at |east one of the conpounds

- rreEnti oned in clainms 1 to 7. 10. Use of a conpound according to any one of
claims | to 7 for the manufacture of an agent for the treatnent of

~inflammations or allergies. - 48 - Patent clains for the Contracting
State: AT 1. Process for the manufacture of a conpound of the formula
[err] in which R represents al kyl havi ad#§r®®FH,t0 4 carbon atons,
characterised in that a) a [err]-o i 46 un -&fo#he formula [err] in

" which R has the meaning given aboy&3ils tor edf ed - wth hydrogen chloride or
with an agent yielding hydrogentf \?/ NN ey,

n .
18- hydr oxy

(I1I)
/o .\ l 3
o” N7 X
F
. - in which R has the meaning given above, or
W c) a 1,2-saturated compound of the formula
5T 0%
$ p—°ece+ OCOR
' .cﬂt e |
7 \‘}E\./ NN
i iai 3
O/ \./ N (IV)
F
in which R has the meaning given above is dehydro-
genated in the 1,2-position, or .
d) a carboxylic acid of the formula
BO /'\?3 (;.OO_B
? ﬁ“'"ocon
[ J
VAN PANY ANV
i lafp ° “cas (V)
7N\ N/

in which R has the meaning given above or a salt or a
~reactive functional derivative thereof is esterified



‘chloride, or b) elenents “of *hypochl orous acid are added to a 9(11)-
ugsatqrated conmpound of the fornmula . 49.- [err] .

meani ng gi ven above, or ¢) a 1,2-saturated conpound err]
in which R has the neaning gi ven above is dehydr o- gHiﬂ’%@ ﬂli

1, 2-position, or d) a carboxylic acid of gthe-fornula sChN+ R has
t he neani ng gi ven above or a salt or a reactive functional derivative .
t.hereof is esterified using a nethylating agent, or e)

[érr] chloro-[err]-fluoro -[err]-dihydroxy-16B-net hyl - 3-

0x0- andr ost a- 1, @sqhgng-h@ymyyayjygquéh@ungknethyl ester of the fornula
[err] is acylated wth car boxyljc acid of the formula R COOH \AI}

whi ch R has t he ®teafd®n§hdiorer z?od‘v‘ém‘iﬂ'l/\Hh LB iRy UG ey 1-3
derivative ther exb~an@dirioatai-1y, Mt i end-eNPo+ Cat boxyl 1% es¢id gndtiey] eésder
hydr oxy, or f) o@nt%ep?%ﬂ%%ﬁ% of the fornula

CH, COOCH
Bo‘\/\!3 1 3

.——-—.o-u-nooa

GSI !

\h/\./‘\/
I 1 Cll \tH

/\f (VI)

C.

is acylated with a carboxylic acid of the formula
R-COOH (VII) in which R has the meaning given above, or
with a reactive functional derivative thereof,
optionally while temporarily protecting the 118-
hydroxy, or

£f) 1in a compound of the formula

' CH, COOCH
xc'\/\131 3
m .l...c ocox
A, f\l/-\/\/k
i C‘l
o / _ (VIII)

.-OI..

in which the 118-hydroxy is protected and in which X
represents a hydroxy-protecting group and R has the
meaning given above, the protecting group X is removed.

2. Process according to claim 1, characterised in
that there is manufactured a compound of the formula A
in which R is a linear alkyl radical.



A

| Lerr] in Which the [err]-mydroxy is protected and in which X represents a
Qrdx§‘protecting group and R has the_neani ng given above, the protecting
gﬁéup is removed. 2. Process according to claim1, characterised in

that there i s manufactured, a-conpound bf the formmmm 'm] is a

l'i near al kyl radical. 3. Process aceoblliAg t "l ll! lmt erised in
. that. [err]-chloro-[err]-fluoro-[err]-hydroxy-1 68-"mefhyt- 3 oxo- *

. 17a- propi onyl oxyandrosta-1, 4-di ene-[err]-carboxylic acid nmethyl ester is

" manufactured. 4. Process according to claim1, characterised in that
“[err]-chloro-6a-fluoro-[err]-hydroxy-[err]-nethyl - 3- oxo-

- 17a- acetoxyandrosta 1, 4-di ene-17B-carboxylic acid nethyl ester is

. manuf actured. 5. -Prd%@%QE%%omenn@lng tbackaln thachatacterilsed ihat

. [err]-chloro-6a- éﬁé@f%%&b’&l@&yfié £8E] 'i‘!' R9aLERy-168- thvlz3zexes

. 17a-val eryl oxyandrosta-1, 4-di ene-[err|-carboxyfic atid ?ﬁ ester s

. manufactured. 6.7 “T?ERR%S?Y%ﬁxY?kﬁﬁﬁﬁﬁﬁa&tﬁréléﬂephaﬁnﬁ%éb@KZQFC acid

- conposi tions coniethyNOesdet CRSImONEL BELEPEacOMPOUNds nentioned in clains 1
:to 5, characterised 1n that such a conpound is mxed with at |east one

. pharmaceutical |l y acceptabl e adjunct.

' : 4. Process according to claim 1, characterised in

that 9a-chloro-6a-fluoro~118-hydroxy-168-methyl-3-oxo-
170-acetoxyandrosta-1,4-diene-178-carboxylic acid
methyl ester is manufactured.

5. Process according to claim 1, characterised in
that %9o-chloro-6a~fluoro-118-hydroxy-168-methyl-3-oxo-
17a-valeryloxyandrosta-1,4-diene-178-carboxylic acid
methyl ester is manufactured.

6. Process for the manufacture of pharmaceutical
compositions containing at least one of the compounds
mentioned in claims 1 to 5, characterised in that such
a compound is mixed with at least one pharmaceutically
acceptable adjunct.




