EP 0355 869 Bl Descri ption The present invention relates to a process for
the preparation of internedi ates fgpoRsedssBNg pharmaco- |ogically active
conpounds that are described and clained in European Patent Specification
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affinit$ to the glucocorticosteroid receptor. In particular, the conmpounds
di scl osed i n European Patent SpeC|f|ca0R n No. 0197018, whi ch can be used
for the treatnment and control of infla [ﬁry conditions, are characterized
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wherein
the 1,2-position is saturated or is a double bond;
X Is selected from hydrogen, fluorine, chlorine and bromins;
45 Xz is selected from hydrogen, fluorine, chlorine and bromine;
Ry is selected from hydrogen and a straight or branched hydrocarbon chain having 1-4 carbon
atoms;
Rz is selected from hydrogen and straight or branched hydorcarbon chains having 1-10 carbon
atoms; and
§0 Rs is selected from
¢ 0
H _ n
CR 4R50CR6 1 and CR 4R500YR6
65
Y isOorsS;
Re is selected from hydrogen, straight or branched hydrocarbon chains having 1-10 carbon atoms
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Xi i's sel'ected from hydrogen, fluorine, chlorine and bromine; 45 X2
is selected from hydrogen, fluorinegpgdsargsggiand brom ne; [err] IS

sel ected from hydrogen and a strai ght or branched hydrocarbon chai n havi ng
1-4 carbon atons; R2 is selected from hydrogen and strai ght or branched
hydor car bon chai nadpBeenying 1- 10 carbon at ons; and 50 [err] is selected
fromO Rs is selected from hydrogen and methyl; and) 11

[err] 55 Re is selected from hydrogen, straight or branchpersafurated or unsatura@ddiydrgearljop rchgins
is selected from tayids bkearbog tatoafﬁ,gma'kﬁ 1grobp subetider byadileast anethglegent i 8 heteroeyals
1- 10, car lfon at onsfing systenppenginpg 8-1889mBM and phenyl; R5 is selected from
hydrbgen and net e fingggemer r | is selected from hydrogen, straight or
branched, saturated or unsaturated hydrocarbon chains having 1-10 carbon
atons, an al kyl group substituted by at | east one hal ogen atom a

het erocyclic 5 ring systemcontaipin 210 atons in the ring
system 19 'Tcnzym ?cnﬁéﬁr] (m=20,1,2; n =

2,3,4,5,6), and phenyl or benzyl groups which are unsubstituted or
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16, 17-di ol . frdhehepb@spdntiing m/erdid.on is directed to a process for the
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; or a stereocisomeric compound thereof, in which formula:
et the 1,2-position is saturated or is a double bond;
40 X4 is selected from hydrogen, fiuorine, chlorine and bromine;
< Xz is selected from hydrogen, fluotine, chlorine and bromine;

Rz is selected from straight and branched hydrocarbon chains having 1-10 carbon atoms; and
Ry is hydrogen or an acyl group with 1-10 carbon atoms arranged in a straight or branched chain,
characterized by reaction of a compound of the formula F:

50



20 .[efr] [err] 30- [err] 35,
[err] or a stereoisoneric conpoundgp h8ESBEg g N Which formula: the

1,2-position is saturated or is a double bond; 40 [err] is selected
from hydrogen, fluorine, chlorine and bromne; X2 is selected from
hydrogen, fluorine, chlorine and brom ne; R2 is selected from straight

and branched hydrocarbon chains having 1-1&4 @arbon atons; and R7 i's
hydrogen or an acyl group with 1-10 carbonf & ofs arranged in a straight or
branched chain, characterized by reaction a conmpound gof the fornula F:
45 50 5% 3 EP 0 355 859 B1 [,_ﬁrr] Wiih_a0eQ of the fornula
20 [-éT/r] [err] 25 wherein [err]  asgd ; t.he gt ni@,gtgi ven above, in
t he presence of perchloric acid. 3 fent Specification Eo. 0197018
di scl oses that the individua conponents present in a
m'xtur-e10f a steroid having ormula (I) can be elucidated in the
fol | ow r?g way:
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with a compound of the formula
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wherein X;, X2, Rz, R7 and ———have the meaning given above, in the presence of perchloric acid.
European Patent Specification No. 0197018 discloses that the individual stereoisomeric components
present in a mixture of a steroid having the above formula (l) can be elucidated in the following way:
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30 35 40 45 50 55 4 EPO 355 859 B1 [err] R.15 [err] 30 The individual
stereoi soneri c conponents present, igp ¢igg¥igebgqe of steroid 1
7[err]-carboxylic acid esters having the fornmulas 35 [err] 45 50 55 [err]
EP 0 355 869 Bl where St is the steroid noiety, can be elucidated in the
following way [err] 10 :
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The individual stereocisomeric components present, in a mixture of steroid 17g8-carboxylic acid esters having
the formulas
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and [err] I'n di asteroisomers like 11, II1, VI, VII, Vil and IX, the
configuration differs only at one gub 38 8§g—:-§pral asymmetric carbon atons.
Such di ast ereoi sonmers are denoted epiners. 25 Al kyl in the definitions
above is a straight or branched hydrocarbon chain with 1-5 carbon atons,
pr ef er abl ywhérest I8 the/ltdkaik moiptp, chinbe eleidated initifoldbioy®ay s a group - 0-al kyl
wherein the al kyl noiety has the given definition. Fblogen in the
definition above is preferably as chl orine, brom ne or Fu grine atom

Car bal koxy in the definition; a%éve is a group - CII}aIEy dgherein the al kyl
nmoi ety Ras the above grvenSSOOdeCRprtron Het er ocycBEEOCPRRsystemis a
ring System containing as heteﬁo atoms N, 0 or S. Prefepred systens are
pyrryl, pyrridyl, pyrinmdyl, pybPazinyl, furyl, pyranyl, §enzofuranyl
|ndonI and threnyl Preferred conpounds described and claimed in European
Pat ent %pecification No. 01970¢§ are: 35 [err]Ethoxycafhgnyl oxyet hyl

6a, 9a-difluoro-1 [err] -hydroxy-1 6a,l1

7a-[ (I - met hyl et hyl i 88fle) bi s(oxy)] - androst a- 1, 4-

di ene- 3-one-17,[err]-carboxyl ate, the epineric mxture A + B and epi ner B.
I'-isopropoxycarbonyloxyethyl a-fluoro-11 [err]- hygr%x 1 6aferr]1

7a-[ (1 -pet hyl et hyl i dene) bi s( &x ﬁ? androsta-1, 4- é

di ene-3-one-17[ err]-car boxglt OGOCEn ner B. I'propoxﬁ&@ﬂ@@ﬂ&ﬁ%%yethyl
6a, 9a-difluoro-1 1[err]-hydroxg-1 6

7a-[ (I -met hyl et hyl i dene) bi s( oxy}P] - androsta 1,4- 40 5
di epe-3-one-17[err]-carboxyl ate, epinmer B. r-|sopropoxycarbonyloxyethyl
6a, 9e: deof | uoro-1 1[err]- hydroxyt¥ 6 [err]1 IX

7a- [(I-nethylethyl|dene)b|s(oxy) - andr ost a-

1, 4-di ene- 3 one 17] err -carb epi nerlc nrxture A + B and epiner B

r - Acet oxy f‘ ero Il,f ‘llugﬂ, &II.l\illl f@ﬁi rlj G?"B rgn differs only at one out of several
GSI i’;?‘ r %h?ﬂ%%&oa? B 9\9 %ﬂy"g? |or Qranc od ocarbon chain v?r‘r{hbp § car%on atoms,

( ZERZ ga fl? Sl ;bltlor}ly ov%xsy ]kyl wZLr% IirJe aEyIQIpoYetynﬂ%g %lg%g tgeflﬁ] if%a”dr ost
a- | ene- alo Io | nin r:}e ne at

|*-isopr OpOX above | 30—a kHthQre el:k?f ﬂlﬁ'“&iﬁ%&ﬁo& given

[err], 1, a&ﬁﬁﬂﬂy nethylene oxyan ros a-

di ene’ 3%one- Hételo&chid ring 3y shimay kaﬁ@syseralcaﬁam% aslhotolslaldRs YCBPENY| Oxyet hyl
(20R) - 6a, 9a- blekabd syslems are pyrryl, pyrridyl, pyrimidyl, pyrazinyl, furyl, pyranyl, benzofuranyl, indolyl and
[err]-hydresmil[ err], 17a- propyl met hyl enedi oxyandrosta- 1, 4- 50
di ene- 3- one- pifeirbd &mamhougsbrabeandeﬁmnd Eurdpexii RHtedt SpedifidatichrNgd. e970T8 areB.
Met hods sof rERbapabaylogmthyl  6a,9a-difluoro-118-hydroxy-16a,17a-[(-methylethylidens)bis(oxy)]-androsta-1,4-
diene-3-one-178-carboxylate, the epimeric mixture A + B and epimer B.
I'-isopropoxycarbonyloxyethyl 9a-fluoro-118-hydroxy-16a,17a-[{I-methylethylidene)bis{oxy)}-androsta-1,4-
: " diene-3-one-178-carboxylate, epimer B.
\aJ I'propoxycarbonyloxyethyl  6a,9a-difluoro-11g8-hydroxy-16a,17a-[(I-msethylethylidene)bis{oxy)]-androsta-1,4-
40 diene-3-one-178-carboxylate, epimer B.
I-isopropoxycarbonyloxyethyl  6a,9a-difluoro-118-hydroxy-16a,17a-[(I-methylethylidene)bis(oxy)]-androsta-
1,4-diene-3-one-178-carboxylate, epimeric mixture A + B and epimer B.
I-Acetoxyethyl (20R)-9a-fluoro-118-hydroxy-16«,17a-propylmethylenedioxyandrosta-1,4-diene-3-one-178-
carboxylate, epimer B.
45 [|-Ethoxycarbonyloxyethyl (22R)-9a-fluoro-11B-hydroxy-16a 17«a-propylmethylenedioxyandrosta-1,4-diene-3-
one-178-carboxylate, epimer B.
‘-isopropoxycarbonyloxyethyl (20R)-Oa-fluoro~11g-hydroxy-16a,17a-propyimethylenedioxyandrosta-1,4-
diene-3-one-178-carboxylate, epimer B.
I'-Ethoxycarbonyloxyethy! (20R)-6a,9a-fluoro-11 g-hydroxy-16a,17a-propylmethylenedioxyandrosta-1,4-
s0 diene-3-one-17g-carboxylate, epimeric mixture A + B and epimer B.

Methods of Preparation

The compounds of formula | of European Patent Specification No. 0197018 are prepared by the
s5 oxidation of a compound of the formulas X, Xl and Xl to the corresponding 178-carboxylic acid:



The conpounds of fornula | of European Patent,Specification No. 0197018 are
prepared by the 55 oxidation of a cgmggcbsgfmt he formulas X, XI and Xl to
the corresponding 17[err]-carboxylic acid: 6 EP 0 355 859 B1 [err] [err]
[err] wherein the solid and broken |ines between C-1 and C-2 represent a
single or double bond, [err] and [err] have the neaning given above for
formula 1, and [err] is hydrogen or an z_longroup with 1- 60 10 carbon
atons arranged in a straight or branche ha¥n. The 17 [err]-carboxylic
acids then are esterified to give conp s characterized by the formula
| -1X “whekein [err] and [err] have t@HqpeanNI ng_@Q/en above for fornula I.
The process of this inventicid of { co R formulas X, X or
XIl to the corresponding 17- dids iS carried out ingya suitable
3 ower al kanol. 55 Methanol and
the former. The reaction mediumis nade
njof a suitable weak inorganic base such as
an al kali netal carRop#s Qr )anpl e sodium |ithiumor potassium
carbonate. The latter ed. The conversion of a conpound of fornula
X, XI or XIl toal7[err]-carboxylic acid of formula I, Il or Il (R3 = H)
t akes pl gge at anbi ent tenper afur es, i.e. 20-25 * C 7 EP 0 355 859 Bl
The presence of oxygen is necesary for the reaction. Oxygen can be
supplied by bubbling a streamof air orCHyg®en into the reaction mxture.
The oxi dative degradation of the 17[err] “si de-chain of conpounds of formula
X, Xl and XIl to the corresponding 17] é=0] carboxyl i cRaci ds can al so be

et hanol are preferred, (ot iNet ‘a
slightly ™l kaline by the addjti
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wherein
the solid and broken lines between C-1 and C-2 represent a single or double bond,
X1, X2, R1 and Rz have the meaning given above for formula I, and Ry is hydrogen or an acyl group with 1-
so 10 carbon atoms arranged in a straight or branched chain.
The 178-carboxylic acids then are esterified to give compounds characterized by the formula I-IX,
wherein =—==X1, Xz, R1, Rz and Rs have the meaning given above for formula .
The process of this invention to convert a compound of formulas X, Xi or Xil {o the corresponding 17-
carboxylic acids is carried out in a suitable oxygenated hydrocarbon solvent such as a lowsr alkanol.
56 Methano! and ethanol are preferred, particularly the former. The reaction medium is made slightly alkaline
by the addition of a suitable weak inorganic base such as an alkali metal carbonate, for example sodium,
lithium or potassium carbonate. The latter is perferred. The conversion of a compound of formula X, Xl or
XlI to a 178-carboxylic acid of formula |, Il or lll (Rs =H) takes place at ambient temperatures, i.e. 20-25°C.



5 sodi um bismuthate. The reaction is performed in a nmixture of water and a
sui tabl e oxygenated hydrocarbon sogygiks § 5@{:& as a |l ower ether. Di oxane and
tetrahydrofurane are preferred, particularly the forner. The parent
17,[err]-carboxylic acids of conpounds of forrmula 1, Il and IIl (Rerr] =
H) may be esTmerprdsered of dxydandsecesasy ér thb esaftion.\Oxgkgen tah lﬁeaupdliedabhmhylinghetmsto&r S
accor di ng dror diggeniimy tha taaction mbdre. exanpl e, the 17,[err]-carboxylic acid may
be react ed witehoxgativepfegagation ot thal tYgheide-chginl oh corapduersi ¢fnforthwla 36, 3§ and Xl fo the
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a sui t abl espdogafhiuge SOl vent as el uting agent Sephadex[err] LH 20, prepared

by Phar maci achhpandshe i §aha ahFusedR&iIrg, maRARE &R conpdurtis BERH{URIMEyY are used by

hydr oxy pr opabaabtaidatide ¥t thedbrapbndiMg 8 6&17a-akdigniddext r an chai ns are cross-1inked
to givega three-di nensional 30 polysaccharide network. As eluting agent,

hal ogenat ed hydrocarbons e.g. chloroformor a mxture of

hept ane- chl or of orm et hanol in the proporti RQ 50: 50-100: 10-1 has
successfully been used, preferably a 20:20.1y m xture. Conpounds X, Xl and
Xl | ™re used as starting materials for co pounds of formilqa 1. They are

used by4ransacetalisation of th ‘.,-. sLng a\rilq acet oni des 35

CHq

50

wherein the solid and broken lines between Ci and C2 represent a single or double bond and Xi, X2 and
R; have the meaning given above with an aldehyde of the formula

55



[err] 45 [érr] wherein the solid and broken Iines between [err] and [err]
represent a single or double bond arﬁ;dgysrdsg d R7 have the neaning given

above with an al dehyde of the fornmula 55 EP 0 355 859 Bl 52
[err] wherein [err] has the neaning given above. The al dehyde is preferably
acet al dehyde, propanal, butanal, isobutanal, jpentanal, 3-nethyl butanal,

2, 2- di met hyl propanal , hexanal, heptanal, getanal, nonanal and dodecanal .
The reaction is carried out by adding %= &he steroid to a solution of the
al dehyde together with perchloric acid as c}mgl yst in an ether, preferably
di oxane or tetrahydrofurane, a hal ogenated hydrocarbon, preferably

nmet h?l ene chl ori de or chl or of or an aromatic hydrocar bon, preferabl y

t ol uene, an‘”%ﬂ"?"b eHW?' E Wg“ referablg/ hexane or

hydr ocar bon 'f (feetgle ?08’8[’ “t*ﬂ%' ﬁ pF'ﬁT"f"

el m nat i ag® g S B e Nk i

Xl erol 23 °r r de 1 erc rlc acf~| c;a l: an g e referal

for d'fferegfﬂ {{%é’ofng ﬁ imtcﬁp E%&sﬁg oo e Ofa..phat.c
so

i nfl ammat i Oﬂydrc%argona?%fe% 0&6?15% 't br @bnd Qr{sep fMinsk ng rEthhé{oﬁéﬁrﬁcO”
i n the resppfoPhripaldt ,@,pgftﬁgyép rs It SHA3WAt 1 on.  An inportant ai m of

formul ati;pn design is to reach optiml bioavailability of the actlve

st eroi d i ngprth&@Bitical PRIpardhe Ut aneous fornul ations this is advant ageously
achieved if the steroid 1s dissolved with a high thernodynam c activity in
t he vehi cl e. Tiné sorhpurals otdoredth Ilyay Us iussg for difistehtrbddes sfjiabicaamiiistratioh depebdent on the
conpri si ng sitel df dfikramaion, eal. percdanedusipspaEnierii erfer Igdalyapiinistration irBthé) respiratdryotract by
ei t het awo sinbdiation. Anrimpeatardd ieimedf itteriormulation Weignris toZ2éach optimat bigaailaliliboof Hwaciivie |stercido
di ssol ve t hingestientoior perputdnequs dtionscthis isoadvantagequsly Pshlqvw ibthe m@ﬁm flisseiveshwithea
with the ai Highfthesmagypamic ety Bisthe vehigla, biinlsj ip eaftainetiley aitsHifpblg system of solvents
conposi t i Ongorwﬁngjgntmlp ijqqlp.rﬁgm as papylgng glycal afdSdpta r a& such or in combination with

25 It is also possible to dissolve the steroid either completely or partially in a lipophilic phase with the aid
of a surfactant as a solubilizer. The percutaneous compositions can be an ointment, an oil in water cream, a
water in oil cream or a lotion. In the emulsion vehicles the system comprising the dissolved active
component can make up the disperse phase as well as the contionuous one. The steroid can also exist in
the above compositions as a micronized, solid substance.

30 Pressurized aerosols for steroids are intended for oral or nasal inhalation. The aerosol system is
designed in such a way that each delivered dose contains 10-1000 j.g, preferably 20-250 1g of the active
steroid. The most active steroids are administered in the lower part of the dose range. The micronized
steroid consists of particles substantially smaller than 5 Lm, which are suspended in a propellent mixture
with the assistance of a dispersant, such as sorbitan trioleate, oleic acid, lecithin or sodium salt of

85 dioctylsulphosuccinic acid.

Aot The invention will be further illustrated by the following non-limitative examples. In the examples a flow-
40 rate of 25 mllcm2« h™! is used at the preparative chromatographic runs. Molecular weights are in all
examples determined with electron impact mass spectrometry and the melting points on a Leitz Wetzlar hot
stage microscope. All HPLC analyses (HPLC = High Performance Liquid Chromatography) were performed
on a Waters iBondapak Cis column (300x3.9 mm internal diameter) with a flow-rate of 1.0 ml/min and with

ethanol-water in ratios between 50:50 and 60:40 as mobile phase, if not otherwise stated.

Example 1. This example sets forth a process for preparing (22RS)-, (22R)- and (22S5)-118,16a,17«,21-
tetrahydroxypregna-1,4-diense-3,20-dione 16«,17«-acetals.

Preparation of (22RS)-, (22R)- and (228)-16a,17a-butylidenedioxy-6a,9a-difluoro-118,21-dihydroxypregna-
s0 1,4-diene-3,20-dione.

A. To a suspension of 1.0 g of 6a,9a-difluoro-118,16a,17a,21-tetra-hydroxypregna-1-4-diene-3,20-dione
in 500 ml of methylene chloride 0.32 m! of freshly distilled n-butanal and 2 ml of 72% perchloric acid
were added. The reaction mixture was allowed to stand for 24 h at room temperature under stirring. The
55 reaction mixture was washed with 10% aqueous potassium carbonate solution and water, dried over
sodium sulphate and evaporated. The residue was dissolved in ethyl acetate and precipitated with
petroleum ether leaving 883 mg of (22RS)-16a,17a-butylidenedioxy-6«,9a-difluoro-118,21-dihydrox-
ypregna-1,4-diene-3,20-dione. HPLC-analysis showed 99% purity and the ratio 16:84 between the 228-
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m xt ure was 99‘2 |lér§|o%)s( npal%
dried oyger § ,grei% yaporated. The residue was d| ssol v
et hyl acetate an pr eC| pitated w t h petr oI eum ether |eaving 883 ng of
(22RS) - 16aE,é,2,ﬂalgutyl | denedi oxy-6a, 9a-difluoro-11 [err], 21 -di hydrox-
ypregna- 1, Z-dlene- 3, 20- di one. HPLC-anal ysis showed 99% purity and the ratio
16: 84 bet weex) PrdaRacihdion 16%,17«-acetonide (250 mg;0,6 mmol) was dissolved in 75 ml of CH2Cl.. n-Butanal
35 (130 mg; 1,8 mmol and 70% perchloric acid (0,025ml) were added. The solution was stirred at 33 G for
15 hours. The yellow solution was washed with 2x10 mi of 10% K2COz and 4x10 ml of Hz0, dried and
evaporated. Yield: 257 mg (97,7%). HPLC gave 91,1% purity. Unreacted acetonide consists of 7,4% of
; the impurities. Epimer ratio 14,6/85,4.
s B. Triamcinolon 16a«,17«-acetonide (0,5 g; 1,1 mmol) was dissolved in 150 ml of CH2Clz. n-Butanal (260
40 mg; 3,6 mmol) and 70% perchloric acid (0,22 ml) were added. The mixture way stirred at 33°C for 16
hours. CH2Cl2 was taken over into a separation funnel and the reaction flask was washed several times
with 10 ml K2COs and CH>Clz, respectively. The solution was then washed with 2x10 ml of 10% K2COa
and 4x10 ml of H20, dried and evaporated. Yield: 438 mg (84,9%). HPLC gave 80,2% purity. Epimer
ratio 19/81.
45 C. Fluocinolon 16a,17«-acetonide (0,5 g; 1,1 mmol) was dissolved in 150 ml of CH2Clz2. n-Butanal (260
mg; 3,86 mmol) and 70% perchloric acid (0,22 mlywere added. The mixture was stirred at 33°C for 24
hours. The CH>Ck phase was taken over into a separation funnel. The reaction flask was washed several
times with 15 ml of 10% K2CO3 and CH:Clz, respectively The solution was washed with 2x15 ml of 10%
K2COs and 4x15 ml of H20, dried and evaporated. Yield: 513 ng (100%). HPLC gave 97,4% purity.
50 Epimeric ratio 8.6/91,4.

Example 3. This example sets forth a process for preparing 118-hydroxy-16«,17a- [{(1-methylethylidene)bis-
(oxy)] - and (20RS)-, (20R)- and (20S)-118-hydroxy-16a,17«-alkylmethylenedioxyandrosta-1,4-diene-3-one-
178-carboxylic and -4-ene-3-one-178-carboxylic acids.
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2, 2-di net4ayl ppq)mgp;hphash e‘;@gnf@ptlon h@ﬂﬁ 2258 |ml "E?ét“&ﬂ%i ed and evaporated yielding 480 mg of 1'-
ethoxycarbonyloxyethyl B6a,9a-difluoro-118-hydroxy-16a,17a-[(1-methylethylidene)bis(oxy)l-androsta-1,4-

diene-3-one-178-carboxylate. The purity determined by HPLC was 98.1% and the ratio epimer A/B,
48/52. Melting point: 218-27°C. [«]8® = +63.2° (c=0.214; CH2Cl2). The molecular weight was 554.
The 1'-ethoxycarbonyloxyethyl 6a,9a-difluoro-11g-hydroxy-16a,17«-(1-methylethylidene)bis(oxy)}-

45 androsta-1,4-diene-3-one-178-carboxylate (480 mg) was chromatographed on a Sephadex LH-20 column
(76x6.3 cm) using heptane:chloroform:ethanol, 20:20:1, as mobile phase. The fraction 2325-2715 m| was
collected, evaporated and the residue dissolved in methylene chloride and precipitated by petroleum
ether giving 200 mg of a compound (A) of purity 97.3% (determined by HPLC analysis). Melting point:
246-50°C. [«]3° = +100.5° (c=0.214; CH2Cl). The molecular weight was 554.

50 The fraction 4140-5100 ml yielded 250 mg of a compound (B) with purity 99.0%. Melting point: 250-
55°C. [a]?® = +28.5° (c=0.246; CH.Clk). The molecular weight was 554. The methine signal from the
ester group is shifted 0.13 ppm downfield in *H-NMR spectrum of B compared to A, while the rest of the
spectra are nearly identical. The electron impact mass spectra of A and B are identical apart from the
intensities of the mass peaks. These spectroscopic differences and similarities indicate that A and B are

&5 epimers due to the chiral centre in the ester group.

B. 6a,9a-Difluoro-118-hydroxy-16a,17a-[(1-methylethylidene)bis(oxy)] androsta-1,4-diene-3-one-17g8-car-
boxylic acid(200 mg) was dissolved in 25 ml of dimethylformamide. 1-Chloroethyl ethyl carbonate (100
mg), potassium hydrogen carbonate (70 mg) and 18-crown-6-ether were added. The reaction mixiure

é% é},@% '&%CK“ %Ff R S e o
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w:th HPLC was 99.2% and the ratio epimer A,B, 56/44
30 F. 6a,9a-Difluoro-118-hydroxy-16«,17a~ [(1-methylethylidene)bis-(oxy)] androsta-1,4-diene-3-one-17§-car-
boxylic acid (200 mg) and tricaprylmethylammonium chloride (200 mg) were added to 5 mi of saturated
aqueous NaHCO;z. A solution of 100 mg of 1-bromosthyl ethyl carbonate in 10 ml of methylene chloride
was added. The mixture was stitrred at 45°C for 20 h, diluted with 10 mi of methylene chloride and
isolated and purified in the same way as in procedure E yielding 254 mg of 1'-ethoxycarbonyloxyethyl
35 Ba,9a-difluoro-118-hydroxy--16a,17a- [(1-methylethylidene)bis(oxy)] - androsta-1,4-diene-3-one-178-car-
boxylate. The purity (HPLC) was 97.4% and the ratio epimer A/B, 60/40.
G. 6a,9«-Difluoro-118-hydroxy-16a,17«a- [(1-methylethylidene)bis(oxy)] androsta-1,4-diene-3-one-178-car-
: boxylic acid (200 mg), 1-bromoethyl ethyl carbonate (135 mg) and triethylamine (275 mg) were dissolved
\,.J in 20 ml of dimethylformamide. The mixture was stirred at 80°C for 3 h, diluted with 200 m! of
40 methylene chloride, washed with water, dried and evaporated. The crude product was purified in the
same way as in procedure A yielding 69 mg of 1'-ethoxycarbonyloxyethyl 6o, 9e-diflucro-118-hydroxy-
16a,17a- [(1-methylethylidene)bis(oxy)] androsta-1,4-diene-3-one-178-carboxylate. The purity (HPLC)
was 97.8% and the ratio epimer A/B, 48/52.

45 Exempel 5. 1"-Acetoxyethyl 6a,9a-difiuoro-114-hydroxy-16a,17a-[(1-methylethylidene)bis(oxy)] androsta-1,4-
diene-3-one-178-carboxylate.

6a,9a-Difluoro-118-hydroxy-16a,17a- [(1-methylethylidene)bis(oxy)] androsta-1,4-diene-3-one-178-car-

boxylic acid (500 mg) and potassium hydrogen carbonate (575 mg) were dissolved in 40 ml of dimethylfor-

s0 mamide. 1-chloroethyl acetate (1 ml) was added and the reaction mixture was stirred at room temperature

for 40 h. The reaction mixture was poured into 50 ml of water and exiracted with methylene chloride. The

oxtract was washed with aqueous sodium hydrogen carbonate and water, dried and evaporated. The

residue was chromatographed on Sephadex LH-20 column (72x6.3 cm) using chloroform as mobile phase.
The fractions 1755-2025 and 2026-2325 mi were collected and evaporated.

55 The solid product from fraction 17565-2025 ml was further purified by chromatography on a sephadex
LH-20 column (76x6.3 cm i.d.) using a mixture of heptane-chloroform-ethanol, 20:20:1, as mobile phase.
The fraction 2505-2880 ml was collected and evaporated. the residue was dissolved in methylene chloride
and precipitated with petroleum ether leaving 167 mg of solid product (A). The purity determind by HPLC
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h, neutrallzedqw his saturated aqueous sodlunrhydrogen car bonat e and
evaporated. The residue was dissolved in 200 m of methylene chloride and
washed with 8 x 100 mM 10% aqueous potassi um carbonate. The aqueous phase
was acidi;fied with conc. hydrochloric acid and extracted with 6 x 100 m of
ethyl acetate. After drying the solvent was evaporated. The residue was

di ssolved in 400 mM of ethyl acetate and precipitated with petrol eum et her
yielding 3.96 9 of 6a, 9a-difl uoro-

11[ err]-hydroxy-16a, 17a-[ ( 1- net hyl et hyl i dene) bi s- (oxy)]- 20

andhest a2, 4- di ene- 3-one-17[err]-carboxylic acid. The purity determ ned by
HPLC was 99.5% C. Simlarly, by followi ng the procedure set forth in the
exanpl e by substituting fluocinol one 16a,17a- acetonide for 11

[err], 16a, 17a, 21 -tetrahydroxypregna-1, 4-di ene-3, 20-dione, [err]a-fluoro-1
1 [err] 1 6a,17a,21 - tetrahydroxypregna-1, 4-di ene- 3, 20-di one, and
trrancrnd*one 16a, 17a- acetoni de 11 [err] ‘hydr oxy- 16a, 17a-[ (1-

met hyl et hyl i dene) bi s(oxy)] androsta-1, 4-di ene-3-o0one-17,[err]-carboxylic
acids are prepared. By substituting 25 t he 16a,17a-acetonide group for
16a, 17a- acet al s bet ween 16a- hydr oxypredni sol one 6a-fl uor- 16a- hydr ox-
ypredni sgjone, trianctinolone and fluocinolone and acetal dehyde, propanal,
but anal , 1 sobutanal, pentanal, 3-nethyl butanal, 2,2-dinethyl propanal,
hexanal , heptanal, octanal, nonanal and dodecanal and their 21- esters
(20RS)- (20R)- and (20S)-11f[err]

- hydr oxy- 16a, 17a- al kyl - net hyl enedi oxyandr ost a- 1, 4- di ene- and 4-
ene-3-oness17 [err]-carboxylic acids are prepared. 30 Exanple 4.

1' - Et hoxycar bonyl oxyet hyl 6a, 9a-di fl uoro-11[err]-hydroxy-16a 17a-[(1-nethyl
et hyl idene)bis(oxy)]- androsta-1, 4-di ene-3-one-1 7, 8-carboxylate. A

6a, 9a- Di fl uou-11[ err] - hydroxy-16a, 17a-[ (1

- met¥yl et hyl i dene) bi s(oxy)]-androst a- 1, 4- di ene- 3-one-17[err]-car- 35
boxylic a€id (600 ng) and potassi um hydrogen carbonate (684 ng) were
dissolved in 45 m of dinmethyl formam de. 1-Bronoethyl ethyl carbonate (2
m ) was added and the reaction m xture stirred at room

45

50

56
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tenperature overnight. Water (200 m) was added and the m xture was
extracted with nethylene chloride.gdph@ssasgped extracts were washed with
5% aqueous sodi um hydrogen carbonate and water, and the residue purified by
chr omat ogr aphy on a Sephadex LH 20 col umm (72x6.3 cnm) using chl orof orm 40
as nobi | [Exempe 6-BBETh sebstahagived I6T4RR5IG3 bdlownasye pebdrest isclatedipntl mxitigddn a tmadiner

yi el di ng Z88ogoegs tofthall describedhio Eyareplds drapd Hxyet hyl

6a, 9a-di fluoro-11,[err]-hydroxy-1 6a,17a-[(1

-nmet hyl et hyl i dene) bi s(oxy)]-androsta-1.4- diene-3-one-17,[err]-carboxyl ate.
The purfty determ ned by HPLC was 98. 1% arld t her L.Lo..e.pi r_ri:eL.ALB,. 48/ 52.
Mel t™g point: 218-27- C. [err] = +63.2[erjr] €cFE0 w

nol ecul ar wei ght was 554. The 1'-ethoxyc rbo(:oryl.p I:l;yg ﬁm ..,Théeg

6a, 9a-di fluoro-11, [err]-#ydfbxy-1 6a, 177a-|( 1- Gehyl ¢ kyld diné) :gdxy)]
andr ost -1 4- di ene- 3- one-\lﬂerr] car boxyl &t e E4&0 nﬁ g3 & hSofatpa® ap ed
on a Sephadex LH 20 colu (76x6.3 cm usiing hept
20:20: 1, as nobile phase.e$he fragfion 2325- 2815
evaporated and the resi dule di ssol wed in hy 2 rge
by petrol eum et her gr gg‘ 200 ng <§f a co
(det ermgned by HPLC agal y
(c=0.214; [err]). The*® pr ar wei ght was 55% 5
4140-5100 m vyi el ded 250u : a corrpound B) Bt
point: 250- 55 C. [err] +285(c 0.2 Bers
was: 554. The rret hi ne si gnal fromthe ester
dowhéA ebad i n "H- NWVR spectrum of B conpared| togA,_

2

ne: chl or of orm et hanol ,
was col |l ected,
cld @:rldeeaadg)r G.bpl t at ed
“pum*t'y'ng Foa
50C. [err] = + 100.5
o 1Pl G ion
|a;urct tg 99508 JvRE ting
) B thda gl 8cifl & Rwei ght
s shifted 0.13 ppm
ile the rest of the

MassS S ectxa.of, A and B
are identical apart from&h&intensities o s§@ @s& Sj
spectroscopic differences @nd simlarities|ind &afe

epi ners due to the chiral oégntre in the esfer grodp.
6a, 9a- DFf | uor o- 11, [ err] - hydr oxy- 1&a, 17a- [ ([l - get hyl
andr ost a- 1, 4- di ene- 3. o8- 4,71 - car - gboxyl i ¢ pci §( 20
m of di rrethylformams..z‘m
hydr ogen carbonate (70

) Was ' dipsgoldvesl in 25
oroEt hyl ethyl &arbpnated (100 Mg “po¥assi um
18S¢cr own- 6- et her re added. The reaction

m Xturegll EP 0 355 8 was stirred pt &0 [¢rr‘,] & for.3<he WOQ ed,
extracted with nethyl ene TWoriwde after additi®dn ¢f 150 m of water, dried
and evaporated. The crude product was purified in|the sane way as in
procedure A | eaving 207 ng of 1 '-ethoxycafbonyl oxyethyl 6a, 9a-dif| uoro-11
[err]-hydroxy-16a, 17a-[ (1 -nethyl et hyl i deng) bi s(oxy)] an-
dr ost a- 35 4- di ene- - 3- one- 17[err] carboxyl ate. The purity (HPLC) was 98. 4%
and the ratio epiner A/B=54j'46 © ;o oo
™
K”, < 3535885 CG3S
@ G‘n T T T x X = X =
TR EEE R
< § §535 ¢ &
® < | AEZEEESF
[E S ] W W
><~ T X XXX X b
50 -.-: o - -JI N YO MO VO PR TR T
3 C
= % g O N O 0 O ~—~ N ™
3 g pum g  gum g
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5 C.

6a, 9a-Di fluoro-11, [err]-hydroxy- 16agpipags(gbe Bt hyl et hyl i dene) bi s(oxy) ]
androsta-1, 4-di ene-3-one-17,[err]-car- boxylic acid (200 ng) and

1, 5-di azabi cyclo [5.4.0] undecene 5 (140 ng) were suspended in 25 m of
benzene and warmed to reflux. A solution of 1-bronoethyl ethyl carbonate
(175 nmg) in 5 mM of benzene was added and the m xture was refluxed for 2
1/2 h. After cooling 50 m of methylene chloride was added and the sol ution
was washed with water, dried and evaporated. The crude product was purified
|n 10 the sanme way ag in prqcedure A vyielding 207 ng of

" .

-etﬁoxycarbonyl oxyet iyl 6& 93 AiA e gL dH & K=, & =18a, 17a-
[(1- mathylethylldene)bls(ox§ S585g8388s8388 §§£h::gx¥§°a
andr ost a- 1, 4- di ene- 3- orle- 1¥.§ 4r¥ |2 c,a&hp@l,:ag.:. 3he spdr bty HPLL) was 96. 4%
and the ratio epiner A/B, #4838 DE FS4 H Fl%n%g%ﬁ,gascﬁfguoro 11
[err] - hydroxy 1 6a,1l1 74-[(1 -nethyl ethylidene)bis(oxy)] androsta-1, 4-di ene-
3-one-17,[err]- carboxyllc gcad (100 ng) in 25 nl of acetone 175 ng of
a- br omodi et hyl car bonat angl 319 g 853 3 DIF FBYFrD S SRt {s{i2rB carbonat e
were added. The m xturg was hgated for 6 h at reflux. The cool ed reaction
m xture was poured int 159 m| of water and extracted with net hyl ene
chl oride. The extract Was ashed Mt D Wal ef = @riel ek $0gi &g sul phat e and
evapor at ed yi el di ng 65 jng &3 c&i?dsl‘ﬁ-%tﬁgﬁcérg BNy 6xFeP hyle
6a, 9a-di fluoro-11 [err]i-hydroxgy-16a, 17a, [(1 methylethylidene)bi s(oxy)]
androsta-1, 4-di ene-3- gne-dA] err]-car boxyl ate. The purity determ ned by
HPLE~nas 207. 6% and the |FRE @ e WB540A5L 5205 2 £ 6.PE D fluoro-11
[err]-hydroxy-16a, 17a- [flormth‘yl*et*hyl F e brSEoXY) |F *

andr ost a- 1, 4- di ene- 3-one-17[effr]-car- boxylic acid (500 ng) and
t et r abut yl ammoni um hydr ogen s Iphates( 577 gg) avere sdedste S 21 of 1M

sodi um hydrOX| de. A sol ytiop off #3p g §fo Bl b hogogtd g Negl"qIN(@r bonate in
50 m of *fret hyl ene chldri de wgs™ &tided. " The® M Rt Urd WAS™r B TUXEY wi th

stirring overnight. Thqg t yers were separated. The organic |ayer was
washed with 2x10 nm of jwatgr, |dfi®ed &n® €vworared.s Th® Trade roduct was
purified by 25 chr onfat ography on a Sephadex LH 20 col unm (72x6.3 cm)
using chlgroformas noli |l e phase. The fraction .1545-1950 ml as col | ected
and evaporated and the jresidug precipitated from nethyl ene:cé’larl de -
petrol eum et her |eaving 341 of 1'-gethexwcar bghyl exyet¥VE 55

6a, 9a-di fluoro-11[err] -thydroxy-+ k6a, I¥3 £1(L- net h;yreg'r‘a_;yg gégeg §| s(oxy)]
andr ost a- 1, 4- di ene- 3- orle- ﬁd rg ]§- (;aebss I;at:.-E.:"’Ehé ? § Hefefined with
HPLC was 9. 2% and t he |r at¥0 p%m-:*lu % 5L S 62,9 Di fl uoro-1
1,[err]-hydroxy-1.6a,1 {7a- J( I et hyli dene) b| S- (ox l

andr ost a- 1, 4- di ene- 3- orfe- 1% 7] rT] é’a% *hoxy 1T & EcFd® 2007 ng)™ and

tricapryl met hyl anmoni um chl orifde (200 ng) were added to 5 rri of saturated
aqu s [err]. A solutijon of 100 ng of 1-bronoethyl ethyl carbonate in 10
m of net#yl ene chloride was affalt - ZNe” M LtNeB NSl B g ig45[ err] C for
20 h, diluted with 1(2 i of t"Fly"T éné chlori de and isol ated and purified in
the sane way as in prsocedu,u*e Yi.ehdieng 2534 g of u Ll wetthaxycardonyl oxyet hyl
35 6a, 9a-di fluoroEl {1 [err]-hydroxy--16a,17a- [(1

- met hyl ethyI i dene) bi S dxy)¥F - |andv estas1z 4= ¢ ene-B-onewl¥ e+ - car -

.
—
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boxyl at e.

The purity (HPLC) was 97.4% and the ratio epinmer Al B, 60/40. G

6a, 9a-Di fluoro-11 [err]-hydroxy- 16gp 4485 gkd g1 - et hyl et hyl i dene) bi s(oxy) ]

andr ost a- 1, 4-di ene- 3-one-17[ err] -car -

et hyl
of di et hyl f or mam de.

diluted with 200 m of
and evaporated. The cr

procedure A yielding 6

[err
andr

“hydr oxy-

6a, 9a-difluoro-1 1,[er
androsta- 1, 4- diene- 3-
[err] - hyadr oxy- 16a, 17a-

_androsta 1, 4-di ene-3-0

‘mani de. 1-chl or oet hyl
'stirredsat roomtenper
50 m of water and ext

washed wi th aqueous so

evaporated. The residu

(72x6.3 cm) wusing chlof

2028+2326 nml were col
fraction 1755-2025 n
LH 20 colum (76x6.3 c
hept ane-chl orof orm et h
2505-2880 m was colle
met hyl effe chl ori de and
solid product (A). The
99.1% Melting point 2
nol ecul ar wei ght was 5
above further puri
fraction 5100-5670 m
di ssol ved i n net hyl ene
yi el ding 165 ng of sol
was 99.4% Melting poi
The 35

{continued)

Table 1.

50

16a, 17af
ta-1, 4-di ene-3-0
.and the ratio epiner A

40
¢] Qf
[@
he- §7,>[
B, “48/
] -
bne ¥ 87

mi.d.)
anol‘* 2
Ct e(E an
precip
purity
3B8-59 [
P4. The
i edby
has ‘GOl
chl®ri
d prod
Nt 261-

X2

X

no.

Example

ude .:pfao
15

boxylic

fure was stirred
0 %™ %aa.ihﬁd% e
FEEr s
Pt 3 &ege
: c'&:%(ﬁ(ﬁ dte
52 45 Exenpel
OXX, 1 63,1 7al(
-@asbswlsatse... 6
Pt hyl et hyl i dene)
e Gag-w hoxyly ©
=Wer e di gspldeda n
(P RY WA “adde
pr 40 h. The rea
i th et hyl ene c
dr mgen @ra)(mate
hr on&t ogf aphed o
ns nobi |l e phase.
hd eRaofaB &d., 5
| hed Rp8rg S & by
using a m xture
D:20: 1, as_mobilp
o e'!vaporatedn 'th
tated with petr

err] C [remtp =
SOhi d_p£ouEt
cRiGMETTE A,
et ggagE &y
de “aftd“precipi
lct, (B TJQE‘:EW
65[err]C [err]

(0

™ M M M M N M
T X T X X = X
[T A T K

[T T TR T L L

32
33
34
35
36
37
38

determ nd by HP

acid (200 ng), 1 -bronoethyl

carbonate (135 ng) and triethylam ne (275 ng) were dissolved in 20 nm
The m x

at 80 [err] Cfor 3 h,
e, washed with water,
l in the same way as in

dri ed

/| oxyetdyl 6a, 9a-difluoro-11
bi S( @X
Th& ghrity (HPLC) was 97.8%

1'»- Acet oxyet hyl

b.
L - nigt /1 et hyl i dene) bi s(oxy)]
h
D

, 9a*Did | uor o- 11
is(exy ]
acid (00 ng) and potassium

40 § &f dinethylfor- 50
i an8 the reacfion nmixture was
ctiog rg xgurée Bas poured into
Nl orisdes Zheg eXtract was
and.,vvaat en, dreed and
0 Seghatlex @+ 80 col um
Thevf ré&ici Fhsgl755-2025 and

2 Thessd® i@ product from

chr (§mag o§r eﬁah§ on a sephadex

OT

lor
ro
rof

phases ghg fﬁactl on
P res'l dpewets @i ssolved in
bl eud €3 hér § egving 167 ny of

| C 12 - BP® 355 859 Bl was

+o4[ & r] BcP.J92; [err]). The
fom Fr agt inorm 2g26- 2325 ni
n tlge Safe ay as above. The

rat e FTh& esEdue was

aled @ th getg ogeum et her

ty & —gleger-;n ged with HPLC
= +34[2r ] dc50.262; [err]).
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EP O
55

EFB 385 359p$59 Bl [err] administration.

The amount of active steroid in the percutaneous fornul ations are

ordinarily 0.001-0.2% (W w),

EPO355859B1 [err] [err] [err] 50 1 7
preferably 0.01-0.1% (w w).

[err]
[err]

[err]

EP 0 355 859 B1 [err]

355 859 Bl [err]
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Example 89. Pharmaceutical Preparations

50

limitative examples illustrate formulations intended for different topical forms of
ount of active steroid in the percutaneous formulations are ordinarily 6.001-0.2%

The following non-
administration. The am

-0.1% (wiw).

(w/w), preferably 0.01
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Steroid, mi'cronized 0.05-10 ng Sodi um

car boxynet hyl cel | ul ose 7 Ny gNafAss 859 B1 7
ng Pol yoxyet hyl ene (20) sorbitan nonoleate 0.5 ng Phenyl carbinol

8 ng 35 Water, sterile ad 1.0 m
For mul at i onF&mulgiends@htmedr oral and nasal inhalation 40 Steroid, mcronized
0.1 %ww Sorbitan trioleate 0.7 % ww Trichl orofl uoronet hane 24. 8
% w w Di chl orotetrafl uoronet hane 24.8 %ww 45

Di chl orodi fluoromet hane  49. 6 |%bi/ nkiQ5dRel At | ON o5 g1 Ut i on for

atonj zati®n 50 Steroid medf R#ing Prlopyleng gllycol 5.0 g 55

wat er™” ad 10.0 g 22| wniRopardstn o8 Bbolor rul ati on 10, Powder
for inhalation A gelatin capsuleTs firttedwtiT=a mxture of Steroid,

m croni zed 0.1 ng Lactose | 20 ng The powder is inhaled by
means of1§n inhe&g%igﬂt%ﬁvice. 10 Pharmacol ogy The affinity of the nmew

andr ost ane- %ﬂ*&'a{ﬂbﬁxyl ic acid esters to the glucocorticoid receptor

Steroid 0.025 g
s Propylene glycol 509
Sorbitan sesquioleate 509
Liquid paraffin 1009
White soft paraffin ad 100.0 g
N 20
Formulation 3, Oil in water cream
25 Steroid 0.025 g
Cetanol 50¢
Glyceryl monostearate 50¢g
Liquid paraffin 1009
Cetomacrogol 1000 20¢9
30 Citric acid 01g
Sodium citrate 02g
Propylene glycol 3509
Water ad 1000 g
85
Formulation 4, Qil in water cream
~ © Steroid, micronized 0.025¢g
White soft paraffin 150¢g
Liquid paraffin 5.0
Cetanol 50¢9
Sorbimacrogol stearate 20g
po Sorbitan monostearate 059
Sorbic acid 02¢g
Citric acid 01g
Sodium citrate 02g
Water ad 1000 g
50
85
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15 "All 'steroids according to formula | are physiologically active
conpounds. The affinity of the novgpgaagessgane-17,[err]-carboxylic acid
esters to the glucocorticoid receptor has been used as a nodel for

determ nation of the anti-inflamuatory potency. Their receptor affinities
have been Roongiores Water intilesomi de ([ 22R, S] - 16a, 17a- but yl i denedi oxy-11[err]

, 21-di hydr oxypr egna- 1, 4-di ene- 3, 20-di one) a highly active glucocor- ticoid
with a favourable ratio between | ocal and system c effects (Thal[err]n and
Brattsand, Arzneim -Forsch. 29, &g 1687-90 197%)@5 bl e Sprague- Dawl ey
rats, ofie to two nonths of ag eWhildRbiEparsid t hr o@% t he investigation. The
thyrrﬁ§ was renoved and put |rt1gqu|dqﬁraﬁial d saline.sgle i ssue was honogeni zed
in a Potter Elvehjem honpgeni|zsuitaiseddliodateOf a ledd erf contai ning 20 nmM
Tris, pH 7.4, 10% (w v) gl ycdrsudbic dkidnM EDTA] 20 02N [efr], 10 nM

mer capt get hanol . The honogengt@trivagd centri f pged Oiiogg 15 mn at 20,000 x g.
Portiond of 25 the 20, 000 x d Sdjpmrcivateant (P30 [6#Ag])| were incubated for
about 24 h at O[err]C with 1Q0Wterr] phenyl hed %l -| phonyi fl uoride (an
esterase inhibitor, final conc. 0.5 m\V), 20 [err] unlabelled conpetitor and
50 [err] 3H | abell ed dexanet hasone (final conc. 3 nM. Bound and free

st er oi dsnergemagipas,ab®ed by i ncubating the mxture with 60 [err] 2.5% (W v)
charcoal and 0.25% (W Vv) dextran T70 suspension in 20 nMTris, pH 7.4, 1 nM
EDTA, and 20 nM NaMbO4 for 10 min at Jerr]C. Followi ng a centrifugation at
500 x g for 10 min, 230 [err] (gt?tcpe 30 sU el'f]ﬁ.sa,lnt was counted in 10 m

Insta-Gel in a Packard scintillation spectrdphqf ¢r. The supernatants
wer & neubated with a) [3H] de t ﬁiﬁﬂﬂﬁ‘yn@tcneﬁ [ BH|] dexamet hasone pl us
1000 fold excess of unl abel - | oﬁexarret hasqngsand c) [[err]]dexanmet hasone

plus 0.03-300 fold "excess" of wapetitor. 'Ih&nrmgnspuci fic binding was
determ ned when 1000 fol d excess—of—wntabetted—<dexanet hasone was added to
[ 3H] -1 abel | ed dexanet hasone. 35 The radi oactivity bound to the receptor

in the ﬁegz of, £0 tltor i vided by the radioactivity bound to the
receptor i 2 Pﬁg—%ze@ﬁ%g—ék—é@??g@[itor mul tiplied by 100 gives the

percent age specific binding of |abelled dexanethasone. For each
concentration of a conpgtter—the—percentage—specifteally—pound radi oac-
tivity ips plotted agai nsjt Sterie. m'erg"@ﬂ concentratiop 0@51@5'§p3ti tor. The
curves are conpared at th&dsoogrpearetyiesiypsedi ng | pvel ™Ind | ef erenced to
budesoni de, which is asdif#éd a relative bindin 1ffi(71|glr%tgy RBA) of 1. 40 45

50 55 23 olyoxyethylene (20) sorbitan monoleate
Phenyl carbinol 8 mg
35 Water, sterile ad 1.0mi
. Formulation 8, Aerosol for oral and nasal inhalation
\/.
40
Steroid, micronized 0.1 % w/w
Sorbitan trioleate 0.7 % wiw
Trichlorofluoromethane - 24.8 % wiw
pu Dichlorotetrafluoromethane | 24.8 % wiw
Dichlorodifluoromethane 49.6 % wiw

Formulation 9, Solution for atomization

50

Steroid 7.0 mg
Propylene glycol 509
o Water ad 100¢g
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EP 0 355 859 Bl Table 4 Table summarizing relative binding affinities (RBA)
to the glucocorticoid receptor of sqpg4dsd58931 nvesti gated conponds.

Compound according to Ex. No. RBA Budesoni de

1 4 epiner B 0.30 10 5
epi mer B Formulation 10, Powder for inhalation 0.17 27

0.50 38 0.04 55

0.20 64 A gelatin capsule is filled with a mixture of 0. 05 67

0.04 15 69 0.44 84

1.03, 87 ° Steroid, micronized | 0.1 nfy $3 20 Clainms 1. A

process for the preparation of cempound of {henfgorpula 26 [err] [err] 40
or a stereoisoneric conmpound thereofs—Tmwhrcirformofa the 1,2 position is
saturated or i1?1 avgdoyibl all(laodobndei ofa'Lshi%I e‘gtwed from hydrogen, fluorine,
chlorine1gnd br'ORTIE 38" vy megD® o of LN PLRTsh from hydrogen, fluorine,

chl ori ne ‘ang, broni [err] Is selected fromstrai ght and branched

hydr ocar bon aving 1-10 carbon atons and

The affinity of the mew androstane-178-carboxylic acid esters to the glucocorticoid receptor

15 All steroids according to formula | are physiologically active compounds. The affinity of the novel
androstane-178-carboxylic acid esters to the glucocorticoid receptor has been used as a model for
determination of the anti-inflammatory potency. Their receplor affinities have been compared to budesonide
([22R,S]-16a,17a-butylidenedioxy-11 8,21-dihydroxypregna-1,4-diene-3,20-dione) a highly active glucocor-

, ticoid with a favourable ratio between local and systemic effects (Thalén and Brattsand, Arzneim.-Forsch.29,
\— 20 1687-90 (1979)).

Male Sprague-Dawley rats, one to two months of age, were used throughout the investigation. The
thymus was removed and put into ice-cold saline. The tissue was homogenized in a Potter Elvehjem
homogenizer in 10 ml of a buffer containing 20 mM Tris, pH 7.4, 10% (w/v) glycerol, 1 mM EDTA, 20 mM
NaMoO., 10 mM mercaptoethanol. The homogenate was centrifuged for 15 min at 20,000 x g. Portions of

25 the 20,000 x g supernatant (230 ul) were incubated for about 24 h at 0°C with 100 ul phenylmethylsul-
phonyifiuoride (an esterase inhibitor, final conc. 0.5 mM), 20 il unlabelled compstitor and 50 w1 3H-labelled
dexamethasone (final conc. 3 nM). Bound and free steroid were separated by incubating the mixture with 60
wl 2.5% (wh) charcoal and 0.25% (w/v) dextran T70 suspension in 20 mM Tris, pH 7.4, 1 mM EDTA, and
20 mM NaMoO, for 10 min at 0°C. Following a centrifugation at 500 x g for 10 min, 230 ul of the

30 supernatant was counted in 10 ml Insta-Gel in a Packard scintillation spectrophotometer. The supernatants
were incubated with a) [*H]dexamethasone alone, b) [*Hldexamethasone plus 1000 fold excess of unlabel-
led dexamethasone and c¢) [*H]ldexamethasone plus 0.03-300 fold "excess™ of competitor. The nonspecific
binding was determined when 1000 fold excess of unlabelled dexamethasone was added to [*HHabelled
dexamethasone.

85 The radioactivity bound to the receptor in the presence of competitor divided by the radioactivity bound
to the receptor in the absence of competitor multiplied by 100 gives the percentage specific binding of
labelled dexamethasone. For each concentration of a competitor the percentage specifically bound radioac-

; tivity is plotted against the log of concentration of competitor. The curves are compared at the 50% specific
N binding level and referenced to budesonide, which is assigned a relative binding affinity (RBA) of 1.

50

56
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[err] '.is hydrogen or an acyl group with 1-10 carbon atons arranged in a
strai ght* or branched chain, char acg,ebbgfgsg)mreactlon of a conpound of the
formula 50 55 24 EP 0 355 859 Bl Table 4 Table sumarizing rel ative
binding affinities (RBA) to the glucocorticoid receptor of some of the

I nvesti gated conponds. Conpound accordiTage#o Ex. No.

RBA Budesoni de 1 4 epiner B

0.30 5 epi r 'I%ble summarizing relative binding affinities (RBA) to the qucocgnléoZd %Ze tor of some of the
0.50 38 : investigated componds. .
0. 20; 645 : op CS G
0. 0415 Compound accogglipg to Ex. No. RBA 0. 44
84 Budesonide 1.03 8%
0.63 ) 20 Cinms 1. AMgrimagass for the preparation ofos@ conpound of the
for mul a1025 [lerr] [err$epimerB 0.17
27 0.50
38 0.04
55 0.20
64 0.05
- 67 0.04
69 : 044
84 1.03
87 0.63
— 2
Claims

1. A process for the preparation of a compound of the formula

25
('ZHZ-OR7
¢=0

30 - =0 \R
2 D
35
0 1]
40
or a stereoisomeric compound thereof, in which formula
the 1,2 position is saturated or is a double bond
X4 is selected from hydrogen, fluorine, chlorine and bromine
45 X2 is selected from hydrogen, fluorine, chlorine and bromine
Rz is selected from straight and branched hydrocarbon chains having 1-10 carbon atoms and
Ry is hydrogen or an acyl group with 1-10 carbon atoms arranged in a straight or branched
chain, characterized by
reaction of a compound of the formula
50
55

24



[err] 40 or ‘a stereol soneric conpound thereof, in which formula the 1,2

position is s
fluorine, chl
fluorine, chl
hydr ocar bon c¢

aturated or is a doubl is sel ect mn“ mﬂﬁ
orine and brom ne 45 Pbd)&% rr] is sel ecﬁﬂmn H

orine and brom ne R2 is selected fronrstralgh% and branched
hai ns having 1-10 carbon at ogseand [err] I s hydrogen or an

acyl group with 1-10 carbon atons arranged In a straight or branched chai n,

characteri zed
859 Bl * C

[err] Wi th a
meani ng gi ven

| PVarle SRR Wianfe GRS es (RBN L5 tho GlobiLoricar Tocegior of some o e, |-

investigated componds.

E-orpethd—e—t-he—formH-a—
abeerepoundacedidingip ExdNoce lof perchl oric acRBA 25 2. A process

according to
hydr ogen, [er
car bon at ons,
‘prepared” 30
der Fornmel [e

75

claim 1 wigsksiide @ conpound of forrmula D, wherein [err] 1s

] is hydeggiebrs R2 is a jstrai ght hydrocaplagn chain having 3
R7 is hydeggems and the {1, 2- position isggzdouble bond, is
Pat ent angpr Uche 1. Verfahren zur Herstellosag ei ner Verbi ndyng

Fr] 38 0.04
55 0.20
64 0.05
67 ' 0.04
69 0.44
84 1.03
87 0.63

Claims

1.

30

&5

A process for the preparation of a compound of the formula

o

or a stereoisomeric compound thersof, in which formula
the 1,2 position is saturated or is a double bond
X is selected from hydrogen, fluorine, chlorine and bromine
Xz is selected from hydrogen, fluorine, chlorine and bromine
Rz is selected from straight and branched hydrocarbon chains having 1-10 carbon atoms and
Ry is hydrogen or an acyl group with 1-10 carbon atoms arranged in a straight or branched
chain, characterized by
reaction of a compound of the formula
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[err] 50 oder einer stereoisoneren Verbindung hievon, in die
Stellung 1,2 gesattigt ist oder eingplgpsgsadshigidung bede ﬂ mﬂﬂ' ﬂgmmlt '
i st aus Wasserstoff, Fluor, Chlor und Brom X2 ausgemahl
Wasserstoff, Fluor, Chlor und Brom R2 ausgewAhlt ist aus geraden: und
ver zwei gt en Kohl enwasser- stoffketten mt 1 @ &0 Kohl enst of f at onen, und
R7 Wasserstoff oder eine Acylgruppe mt 1 blaHgg Kohlenstoffatonen,
angeordnet als gerade oder verzweigte Kette, Gbﬂdeutet gekennzei chnet durch
das Unset zen ei ner Verbindung der Eornel 25 EP 0 35 8STHEI
R 11111 111,1 11111 RN %- '

Ha X 0 X2

HO O 0-C Cn3 10
15 mt einer Verbindung der For el fin Xi, X2, R2 und R7 die
enheit von Perchlorsaure. 2.

oben angegebene Bedeutung habsg
Ver f ahren, nach Anspruch 1, Dbei pi ne Ver bi ndung der Fornel (D),
worin Xl Vﬁsserstoff ist, X was bedeutet, R2 eine gerade
Kohl enwasser st of fkette nit 0 of f at oren darstellt R7 Wasser st of f
ist und die Stellung 1,2 eine Doppelblndung darstellt, hergestellt'mﬁrd._BO
Revend| catl ons 1. Proced6 de preparaxéon d' un conpose de fornmul e 35CHO

15

20

with a compound of the formula

wherein X1, X2, Rz, Ry and have the meaning given above, in the presence of perchloric acid.
25
2. A process according to claim 1 wherein a compound of formula D, wherein X; is hydrogen, X is
hydrogen, Rz is a siraight hydrocarbon chain having 3 carbon atoms, Ry is hydrogen and the 1,2-
position is a double bond, is prepared.
30 Patentanspriiche

1. Verfahren zur Herstellung einer Verbindung der Formel

35

(D)

50
oder siner stereoisomeren Verbindung hievon, in welcher Formel die Stellung 1,2 gesittigt ist oder eine
Doppelbindung bedeutet, X; ausgewihlt ist aus Wasserstoff, Fluor, Chlor und Brom, Xz ausgewahlt ist
aus Wasserstoff, Fluor, Chlor und Brom, Rz ausgewihlt ist aus geraden und verzweigten Kohlenwasser-
stoffketten mit 1 bis 10 Kohlenstoffatomen, und R; Wasserstoff oder eine Acylgruppe mit 1 bis 10
55 Kohlenstoffatomen, angeordnet als gerade oder verzweigte Kette, bedeutet, gekennzeichnet durch das
Umsetzen einer Verbindung der Formel

25



40 ~ ~'~ ~'~ ~ ~~~~~ C H 40

oot somero Tarmre aoneaque fSemvat r oo sez U LN

formul e dans laquelle la position 1,2 e

une double Iiaison Xl est choisi parm un hydrogene, un fluor, un chlore
et un brome, X2 est choisi parm .un hydrqgg&e, un fluor, un chlore et un
bronme, 55 R2 est choisi parm |es Ba~hes hydrocarbon6es |in6aires

et ram fiees conportant 1-10 atones de carliiefe et R7 est un hydrogene ou
un groupe acyle conportant 1-10 atonmes de darbone,_ gis p&@g en chaene
lineairé& ou ram fide, 26 Ep H9355-8%¢ -:: ./61\ N [ 1rrrnn!
1111Ti ' -actioR d'uﬁ Bonpos6 de
formule CH OR 5 f 8~~~~~~~m~ 207 15 HO ~

~ - 10 150 X2 un conpos6 de fornmnule
10
0
X2
15
mit einer Verbindung der Formel
\_ 20
0=
“2
25 worin X;, X2, Rz und Ry die oben angegebene Bedeutung haben, in Anwesenheit von Perchlorsiure.
2. Verfahren nach Anspruch 1, bei welchem eine Verbindung der Formel (D), worin X; Wasserstoff ist, Xz
Wasserstoff bedeutet, R2 eine gerade Kohlenwasserstoffkette mit 3 Kohlenstoffatomen darstellt, Ry
Wasserstoff ist und die Stellung 1,2 eine Doppelbindung darstellt, hergestellt wird.
30
Revendications
1. Procédé de préparation d'un composé de formule
35
N
40
12}
45
X
2
50

ou d'un de ses composés stéréoisoméres, formule dans laquelle
la position 1,2 est saturée ou est une double liaison
X4 est choisi parmi un hydrogéne, un fluor, un chiore et un broms,
Xe est choisi parmi un-hydrogéne, un fluor, un chlore et un broms,
85 Rz est choisi parmi les chaines hydrocarbonées linéaires et ramifiées comportant 1-10 atomes
de carbone et
Ry est un hydrogéne ou un groupe acyle comportant 1-10 atomes de carbone, disposés en
chate linéaire ou ramifiée,

26



H O=C 25 R2 dans laquelle X1, X2, R2, R7 ont les si gnlflcalulmmntulmuﬁﬁﬂ“l
-dessus, en presence d' aci de perchWésss%Qm que :

revendlcatlon 1, dans | equel on pr6pare un conpose de formule D, dans

| aquel l e Xi est un hydrogene, X. 2 est un hydrogene, R2 est une chai ne

hydr ocar bon~e chiastéraé p@ conportant 3 atonmes de carbone, R7 est un hydrogene
et | a positi onagacoreditn aormposddaldrreuld | ai son. 35 40 45 50 55 27

H,0R
o 208,
S - c;o
HO - = = O~
— 07 NcH,
10
15 0
4
X2
\/ 20 avec un composé de formule
H
/
0o=C
25 \
Ry
dans laquelle X, X2, Rz, Ry ont les significations indiquées ci-dessus, en présence d'acide perchlori-
30 que.
2. Procédé selon la revendication 1, dans lequel on prépare un composé de formule D, dans laquelle X;
est un hydrogéne, X2 est un hydrogéne, R» est une chaine hydrocarbonée linéaire comportant 3
atomes de carbone, R; est un hydrogéne et la position 1,2 est une double liaison.
35 '
(N
40
45
50
85
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