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Descrlptlon

BACKGROUND OF THE INVENTION

Field of the lnvention'

This invention relates to novel ster0|d derlvatlves, processes for prepanng such steroid derivatives, and
pharmaceutical composrtlons for cunng or alleviating mflammatlon or theumatism comprlsmg the same as
an active component ' :

Descnptron of the Bagkground Al fs: D

Many steroid derlvatlves ‘aré known to possess antu-mflammatory activity. They aré ‘used for the most
part as drugs for external appllcatlon for the freatment of chronic rheumatism and dermatosis. In recent

- years, steroid derivatives possessing stronger local antr-mflammatory actmty. such as dexamethasone

valerate, dexamethasone drproplonate clobetasol propionate, and the like, have been developed.

These steroid derivatives, however, exert, through percutaneous absorption, systemic action along with
the strong local anti-inflammatory activity. Furthermore, there is concern about snde effects which may be
caused by such systemic action.

Development of steroid derivatives having. strong antl-mflammatory actlon wuth a hlgh Iocal selectivity
and no side effects have therefore been desired.

EP-A-72 200 dISCIOSGS ‘$teroidal esters and process for the 'preparatnon of steroidal esters wherein an

ester function is introduced at the 17-position only or at the 17- and 21-positions. The. ester derivatlves

show enhanced topical activity..

DE-A-2 512 915 describes: 16-methyl-9-ahaloster01dal esters, ethers and processes for their preparatlon
17a-morioesters’ ‘of- ‘Prednisolon denvatlves are described, the ester group havmg from -1 to 16 carbon
atoms.

In view of thls srtuatlon, the present inventors have synthesuze‘d a number of ester derivatives of
dexamethasone in which the 17- or 21- -position -OH is estenfled ‘and.have investigated their pharmacsutical
effocts. As a result, the inventors have found that steroid derivatives of formula () below exhibited strong
local anti-inflammatory action with the least systemic action, and were useful for the treatment not only of
inflammation but:alsd’ of rheumatism. Such a flndmg has led to the completlon of the present lnventlon

SUMMARY OF THE INVENTION

ACCOVd'"Q'V- an Oblect of this |nvent|on is to provrde a steroud der;vatuve represented by fermula (I)

wherein R i is a hydrogen atom a halogen atom a hydroxy group. or a group -OCOFh, whereln R1 |s a Imear
or branched alkyl group whlch ‘may be substltuted by a halogen atom or a cycloalkyl group, a cycloalkyl
group, or an aryl group. _
Another object of the present lnventlon is to provide processes for preparmg stermd derlvatlves of
formula (I). -
Still. another object is to provrde a pharmaceutlcal composutlon for curing. or. allevratmg mﬂammatcon or
rheumatism comprising a stermd derivative as. an active component. T T T TIITRI T



»

10

15

20

25

30

35

40

50

56

'-.iéé-dasa 658 BT -l

Other objects, features and advantages ‘of the mventlon wnll heremafter become more readrly apparent
from the followwfg descnptlon . .

DETAILED DESCRlPTION OF THE INVENTION AND PREFERRED EMBODIMENTS

Fluorine, ‘chlorine, bromme, and iodine are given as preferable halogen atoms: represented by Rin
formula (1).. Espemally preferable halogen-atoms are chilorine and bromine. .

Preferable linear or branched: alkyl" groups represented by R1 are those havmg 1-23 partrcularry 1-15,
carbon atoms:. Fluorine, ‘chlorine, bromineé, and iodine ‘are given as preferable halogen atoms which may be
substituted with thé alkyl group. Especially ‘preferable halogen atoms are chlorlne and bromme Cycloalkyl
groups represented by R; are those having 3-6 carbon atoms. ~ -

Specific examples of groups represented by Ry include: as linear alkyl groups, methyl ethyl n-propyl
n-butyl n-nonyl, n-undecanyl, n-tridecanyl, n- pentadecanyl ‘ahd the like; as branched-alkyl ‘groups; i-propyl,
i-butyl, sec-butyl, ‘t-butyl, i-pentyl, néopéntyl; -t-pentyl, i-hexyl, -and the like; as halogenoalkyl- groups, 3-
chloropropyl, 3-bromopropyl, 3-fluoropropyl, 4-chiorobutyl, 4-bromobutyl, 4-fluorobutyl, 5-chloropentyl, 5-
bromopentyl, 5-fluoropentyl, 6-chlorohexyl, 6-bromohexyl, .B-fluorchexyl, and the like; as cycloalkylalkyl
groups, 2-cyclohexylethyl, 2-cyclopropylethyl, 2-cyclopentylsthyl, 3-cyclopropylpropy!, 3-cyclopentylpropyl,
3-cyclohexylpropyl, 4-cyclopropylbutyl, 4-cyclopentylbutyl, 4-cyclohexylbutyl, S-cyclopropylpentyl, 5-
cyclopentylpentyl, 5-cyclohexylpentyl, 6-cyclopentylhexyl, and the like; as cycloalkyl groups, cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexyl, and’ the like; and. as. aryl groups, phenyl, naphtyl, 2-methylphenyl, 4-
methylphsnyl, 2-ethylphenyl,. 4-ethylphenyl 2-methoxyphenyl 4-methoxyphenyl, 2-ethoxyphenyl, 4-ethox-
yphenyl, 2-aminophenyl, 4-aminophenyl, 4-dimethylaminophenyl, 2-hydroxyphenyl, 4-hydroxyphenyl, 2-
nitrophenyl, 4-nitrophenyl, 2-chlorophenyl 4-chlorophenyl,. 2-bromophenyl, 4-bromophenyl -2-flyorgphenyl,
4-fluorophenyl, -&B-dichlorophenyl, 2,6-dibromophenyl, biphenyl, and the like.

Compounds+of formula ) of the present invention can be prepared by known esterification, desox-
ydation, or halogenatron Some examples of the processes for: preparlng compounds of formula:(l) are given
below.
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{1) Process for preparmg a compound havnng a hydroxy group for R m formula (I) the compound of formula
(la) - & _ _

-

C(OR" )s
{I1T1)

" Acid

Acid

(1 a-l)

v

wherein R’ represents an alkyl group.

In this process, dexamethasone (ll).is reacted with a trialkyl orthocyclopropane carboxylate of formula
() in the presence of an acid, thus producmg an intramolecular orthoester compound of formula (IV). The
compound of formula (IV) is then hydrolyzed to produce 17-ester compound (la). _

" Trimethyl orthocyclopropane carboxylate, triethyl orthocyclopropane carboxylate; and the like are given
as examples of preferable trialkyl orthocyclopropans carboxylates of formula (ill). Preferable acids which
can be used in the reaction-are, for example, p-toluenesulfonic acid, methanesulfonic acid, and. the like.

Hydrolysis is carried out in the - presence of hydrochloric acid, .acetic acid, or oxalic acid at a
temperature from -10°C to room temperature
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(2) Process for prepanng a compound havung a group -OCOR1 for R in formula (I) the compound of
formula (Ib) .

(1b)

According to the above reactlon scheme compound (la) and a carboxylic acid (V) or its reactive
derivatives are reacted to produce 17,21-diester derivative (Ib).

As reactive derivatives. of carboxyllc acid (V) which can be used in this process acid halogenides, acid
anhydrides, mixed acid anhydrides; and the like are given. The reaction is preferably carried out-in the

- presence-of a tertiary amine such as pyridine, trimethylamine, triethylamine, or the like, and a deacidifying

agent such as an -alkali carbonéte, alkali ‘hydroxide, alkali hydride, or the like, and in a solvent which is not
involved in the reaction, such as ether, tetrahydrofuran, toluene, chloroform, dichloromethane, or the like.
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(3) Process for preparing a compound having hydrogen for R in formula (1): the compound of formula. (ic)

RaS0s1

( I.a-) S

(vix)

(I ¢)

wherein X is a halogen atom and Rz is an alkyl group or a pheny! group whlch may be substltuted by an
alkyl group.

According to the above reaction scheme, compound (la) IS reacted wnth a sulfonyl halide derivative (V1)
to produce: 21-sulfonate derivative (VIi), which is reacted wuth an alkall iodide followed by reduction to
produce 21-desoxy derivative (Ic).

Metharisulfonic acid chloride, benzenesulfonlc ac:d chlonde, toluenesulfonlc acid chloride, and the like
are given as examples of sulfonyl halide ‘derivative (VI) used in the sulfonylation of the above process. The
reaction is preferably carried out in the ‘presence of a tertiary amine such as ipyridine, trimethylamine,
triethylamine, or the like. Sodium iodide, potassium iodide, or the like can be used for iodidation of the
sulfonate derivative (VIl). Reducing agents which can be preferably used in the reduction are sodium
thiosulfate, sodium bisulfite, sodium methabisulfite, and the like. It is desirable that the reaction be carried
out in a solvent which is not mvolved m the reactlon such as ether tetrahydrofuran, toluene, chloroform,

dichloromethane, or the like.
oy
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{4) Process for preparing a compound havmg a halogen atom for H in ‘formula (1): the compound of formula
(Id) .

LiX.

(vx) —————

| .(.“'1'. q ) .

21-Halo derivative. (Id) can be obtained by reacting 21-sulfonate derivative (Vi) and a.lithium halide... .

. Lithium chloride, lithium bromide, and the like are given as lithium halides used in the above process.
The reaction is carried out in a solvent such as dimethylformamide or the like at a temperature of 100-
120 °C for 5-10 hours with stirring.

Other features of the inveritidn.".-’Wi'l_I_ become apparent in the course of the following description of the
experimental examples showing the anti-inflammatory effect by the use of the compounds of the present
invention and the examples for the preparation thereof whlch are given for illustration of the invention and
are not iritended to be limiting thereof.

EXAMPLES

Experimental Example 1
Anti-inflammatory Effect

Using Wister male rats welghung 130-150 g, each group consustmg of 6 rats, the Iocal selectmty of the
anti-inflammatory action was mvestugated by the systemic and local administration of the compounds of the
present invention and comparative compounds.

In the evaluation of systemic administration, a test compound suspended into 1% gum arabic was
subcutaneously injected into back of rats at doses of 0. 01, 0.03, 0.1, and 0.3 mg/kg (5 mi/kg). After 60
minutes following the administration, 1%. carrageenin (0.1 “ml) was injected into the plantar surface of the
right hind paw. The paw volume was measured with a plethysmometer before and 3 hours after the
carrageenin injection. The value was compared with the correspondmg -value -of the control group, thus
obtaining the edema mhlbmon rate, from which EDso was determmed :

For the local, administration test, the test.compound suspended in 1% carrageemn was subcutaneously
injected into a paw in the rats at doses of 0.01, 0.03, and 1.0 wg/paw (0.1 mlpaw). Three hours after the
carrageenin_.injection, the volume:of the edema was compared with the corresponding value.of the control
group, thus obtaining the edema inhibition rate, from which EDso was determined. . :

The ratio.of the ED.o values:thus obtalned was taken, for the evaluatlon of the local selectlwty

Local Selectivity,_

(A) [ED4gp for Systenmic Administration].

(B) [ED4p for Local Administration]
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The higher the value, the greater is-the selectivity. The results are shiown in Table 1. " ¥

i . EDsovalies ... .- .| Local Selectivity (A}(B)
" (A) Systemic | (B)-Local Administration R
Administration| - (g/kg)
~ (mg/kg)
Compound No. 1 of this invention . ..028. oo 008 ], 350
Compound No. 4 of this invention |~ "0.83 o020 395
dexamethasone-17-butylate * 7,048 o029 ¢ el 062
dexamethasone-17,21-dibutylate :‘* 0.34 017 2.00

*JP A 52-136157
* JP A 51-149258 and JP A 52-1 4-4664

Experimental Example 2
Skin Vessel Constriction Activity (Local Antl-mflammatory Effect on Human Skm)

Skin vessel constnctuon effects on human skm of the present mventlon were mvestlgated accordmg fo
the following method. Dexamethasone 17,21-dipropionate which is known as a very strong antl-mﬂammatory
agent for external apphcatnon was used as a comparative compound. -~

Fifteen (15) healthy male subjects who were free from any skin disease anamnesis, such’ ‘as eczema,
dermatosis, or the like, received the test. Test compounds wereé diluted with 95% ethanol to make 6 sample
solutions with different concentrations; *highest concentration: 1x1 072, .lowest concentration: 1x10~7. A strap
to which acryl cells (diameter: 12 mm, thickness:.2 mm.,. ~héight, 3 mm) were fixed was applied to the back
of each subject. The test compound squtlon was then dropped with a pippset, 0.02 ml per drop, according
to a key-code allocated at random. .After drymg by air, the strap was peeled .off. The coated area was
covered with a polyvinylidene chioride ﬂlm, of which the periphery was fixed with a strap for: the patch test.
The period of timé during which the covenng was applied was 16 hours The judgment was made ~according
to the following standard four times at.1, 2, 5, and 8 hours after the removal of the film. .

{Evaluation Star_ldard)

++ :  The coated skin was strongly pale. -
+ The coated skin was distinctly pale.

The coated skin was slightly pale.

No change was observed.in the coated skin.
The results were analyzed by the probit method to obtain the EDso value @ +) at wh|ch the coated
area was clearly palg. The results:are shown in Table 2, in which the. relative value for the compounds of
the present invention determmed by takmg the EDso value for dexamethasone 17 21-d|prop|onate as- 100
are given in parentheses. i o e L

-+

A .)x., B T T T T S P .f )
S . ..+ « _.TABLE2 .

EDso value (z +) concentratuon (%)

: . i nour . " |2howrs .. |shours . . . 8hours . .
Compound No. 1 of this invention ‘| 1.:45x10* (378)} 1.19%10™* '(3'45) 7.20x10~* (1182) 1.24x10™2 (257)
Compound No. 4 of this Invention |5.10x10~* (107)|3:17x10~* (130)| 2.00x10-% (431) 1.36%102 (235)
dexamethasone-17,21-dipropionate | 5.48x107* 411x107* 862x10"3 “13a9xd1 i
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- column chromatography to obtam 53 mg. (yleld 63%) of the title- compound as colorless crystals

" EP 0393 658 B1

The above experimental data show. that the steroid derivatives of the' present invention fiavé ‘strong’ anti-
inflammatory actnnty, wrth hlgher the‘ Iocal selectuvrty than conventlonal compounds ‘Since the compounds
effect), they arewery useful as a- medlcme for curing or allevratlng inflammation or rheumatlsm in mammals
including human being, especially-as an anti-inflammatory steroid agent.

GCompound (1) of the present: mventron can exhibit its effect by admlnrstratlon elther orally or otherwrse
Because of its excellent local selectlwty, however, non-oral administration; e.g. through the skin, rectam, or
the like, is preferable. Conventional base materials cah bé blended with- Compound () for preparing external
application preparations such as omtments, creams, lotions, cataplasms, and the lrke. or supposrtorles‘ Such
base materials may include various kinds of oils and fats-derived from plant or ammals water-soluble base
materials, e.g. -polyalkylene glycol humectants, e.g. glycerol, propylne glycol surface actlve agents,
preservatives, stabilizers, pH adjustmg agents, and the’ Irke : -

Synthesis Example 1

Synthesis  of dexamethasone  17a-cyclopropanecarboxylate  [9a-fluoro-118,17,21-trihydroxy-16a-
methylpregna-1,4-diene-3,20-dione 17-cyclopropanecarboxylate] (Compound 1)

2.36 g (6.01 mmol) of dexamethasone, 1.50 g (10.3 mmol) of trimethyl orthocyclopropanecarboxylate,
and 30 mg of p-toluenesulfonic -acid-were dissolved into 6 ml of dimethylformamide, and the solution was
stirred for 8 hours at 80°C. After cooling and an addition of 0.05 ml.of pyridine, the reaction :mixture was
poured into ice water and extracted with chloroform. The exiract was washed with water and. dried over
anhydrous sodium sulfate. After evaporating: chloroform under. reduced. pressure,. 60. ml. of smethano}, 20 ml
of chloroform, and 1 ml of 2. N aqueous solution of oxalic aC|d were. added to the residue.. The. mlxture was
stirred for 7 hoyrs at room temperature After the reaction, the solvent was evaporated. under reduced
pressure and the residue was purified. oyer srllca gel column chromatography to obtain.1.56 g (yleld 56.4%)
of the title compound as colorless. crystals . .

Synthesns Example 2

o
}

Synthesis of 21 -desoxydexamethasone 17a-cyc|ocarboxylate [9a-fluoro-1 18, 17-d|hydroxy-1Ga-methylpregna-
1,4-diene-3, 20-d|one 17-cycIopropanecarboxylate] (Compound 2) : T

092 g (2 00 mmol) of dexamethasone 17a-cycIopropanecarboxylate was dlssolved |nto 20 ml of
anhydrous tetrahydrofuran. After an addltlon of 1.0 mi (7.18 mmo)) of triethylamine, 0.30 ml (3.87 mmol) of
methanesulfonyl chioride was added dropwise, followed by stirring for 8 hours at room temperature. The
solvent was evaporated under reduced pressure and the residue was dissolved into chioroform, washed
with water, and dried over anhydrous sodium sulfate. After evaporating chloroform-under reduced. pressure,
the residue was crystallized from ether to obtain 0.864 g (yield. 80%) of dexamethasone 17a-
cyclopropanecarboxylate 21-methanesulionate as colorless crystals.

0.101 g (0.189 mmol) of the methanesulfonate was dissolved. into 5.ml.of dimethylformamide and 100
mg (0.667 mmol) of sodium iodide was added to the solution. After refluxing for..30 minutes, dimethyifor-
mamide was evaporated under reduced pressure. To the residue was added. 30. ml. of :a. 5% . agueous
solution of sodiun methabisulfite and.. the mixture was stirred .for 30 minutes: at.-room: temperature. The
reaction mixture was+extracted wnth chloroform washed with. water and dried -over: anhydrous: sodium
sulfate. After evaporatmg chloroform _under.. reduced pressure, the resrdue was . punfled over '_lllca gel

SyntheS|s Example 3

Synthesis of dexamethasone . 21-chlorlde 17a-cyclopropanecarboxylate {21 -chloro-9a-fluoro-1 1ﬂ 17-
drhydroxy-16a-methylpregna-1 4- dlene-3 20-d|one 17-\,ycIopropanecarboxylate] (Compound 3)

171 mg (0 32 mmol) of dexamethasone 17a-cyclopropanecarboxylate 21-methansulfonate was dls-
solved into 10 ml of dlmethylformamlde After an addition of 200 mg (9.09 mmol) of llthlum chlonde, the
mixture, was stirred for 7 hours at 120 *C. Dimethylformamide was evaporated under. reduced pressure and
the residue was dissoived into chloroform washed with water, and .dried over .anhydrous: sodrum .sulfate.
After evaporating chloroform under reduced pressure, the residue was purified over. srllca_ge,l_._column
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chromatography to obtalh 0. 105 g (yleld 69 2%) of the title compound as colorless crystal
SyntheS|s Example,4 - . t~'-'- = !

Synthesis of dexamethasone 17a,21 -dlcyclopropanecarboxylate [9a-fluoro-1 18,17, 21 -trlhydroxy- 6a-methyl-
pregna-1, 4—d|ene-3 20-d|one 17, 21 -dlcyclopropanecarboxylate] (Compound 4)

1.04 g (2.26 mmol) -of dexamethasone 17a-cycIoprepanecarboxylate was dlssolved into 20 g of
anhydrous tetrahydrofuran. After an: addition of 1.0 mi (7.18 mmol) -of tristhylamine, 0.50.g (4.78. mmol) of
cyclopropanecarbony! chloride was added dropwrse foliowed by stirring for ‘8 hours at room teinperature.
The solvent was evaporated under reduced pressure and the residue was dissolved into chloroform, ‘washed
with water, and dried over: anhydrous. sodium sulfate. After evaporating chloroform Under réducéd ‘pressure,
the residue was purified over silica gel column chromatography to obtam 0 96 g (yleld 80 7‘%) of the title'
compound as colorless crystals. . )

10
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" TABLE 3
- Comd. A | "’C—HHR & ppu (COCL a) -'-'H—NIR dppm (COCZ ») xar cation
.“°° v R in eq“ation__(l) _ . ‘IR« ca™? | (mp: )
o 86,92 12.7, 16.4,16.7.22.9 (xl/z). 23,110, 40-370 (m, 188), 3400, 1720, KColorless
= o0 (x /2, 21s 310, 33.6(x1 '0.944d; 30, 1.02(s, 3H), | 1860, 1615, [Crystel
L Sk 34, 5(x1/2), 35,2, 364, 43.5 1. 56(s, 3H), 4.25(s, 2H), | 1600 226-227
1 Oh o} (%1/2), 48. 4, 48.9( xX1/2), §7.1, 10 4.40(a, 1K), 6. 16(br. 1K), |
R U ), 1 S(X L/, 943, 96, 5(x 1/, - 16 34(dd, 1, 7,34, 1)
o 104.3(x 1/2), 1250, 129.6, 152.7. 166.7,
1746, 186,8, 205.1 s
- o4 8.0, 12.8, 16,5(x2); 22, 9(x1/2) 0,402 80(a, 15H), 0.88 | 3400, 1710, 'Cotorless
" | 23, X179, 27.4(x2), 3.1, (4, 3W), 1.00(s, 3H), 1.56! 1660, 1605 ‘crystal
| 33.6(x1/2), 34.5(x1/2), 347 F (s, 3H). 200(s.3H), 3.40 710-212
2 H 1T 475, 48.0(x1/2). 48.9(x1/2), 70.8  (m. 1H), 3.74(br, 1H), 4 40 = =
(x1/2), 72.5(x1/2), 96.6(x1/2), (. 1H), 6. 16 (br. 1H). 6. 36 ’
.| 104, 4(x1/2). 124. s. 128.5. 152.9, 167. 1. (dd-lH) 738(d.1H)

: | iT43, 1868, 202.9 ;-

B T80 0.4 12.7, 16.5 16,7, 22.9(x1/2), 1 0.70-3.00(a, 16H). o 92 | 3390, 1725, lcotortess |
L S Bk I/ 2.5, 312, 336, 33.8(x1/2) 1°(d:30). 1.06(s.3W), 1.56| 1660, 1600 (Ceyaeal
- Cwad| 3LT(x1/9), 3508, 364, 43.8(x172), 43,9 | (s,3H). 3.36(m, 1), 4 04 | 251-252
3 ce - (x12), 45 6, 48.2(X1/2), 8.4 49.1° | (s.2H). 4 44(o, 1. 6.20 3

.- o (x179), T0.6(x172), T2, 2(x12). 96.8, | (br, 1), 6. 40(dd, 1H),

96, a(xuz). 104, 5(x 1/2), 124.8. 128.5, 1.32(4, 1H)
1o | 184 1617 1th2, 1874, 197 6 .._
RN B C oo a8 8909, 08,2, 12, 1(x), 16 2, 16.7, ! 0.20-3. 40(n, 22H). 0.95_ | 3500, 1730, [Colorless
e IEUUEEE N I 1) 9(x1/2). 23.-_,1(x1/,2). 27,4, 310, 33.6 | (d. 3u) 1.08(s, 31). 1.56| 1660, 1620, [Crystal
N IR R W ¢ 9 ¥ PR 305(xX1/2), 354 366, | (s 3H), 440(e 1H), 4.80| 1605 : 240-241
: ucu—ﬂ U 4350 AT T (x1/2). 48 3, 48, s(x1/2) §7.0, (s. 2H), 6, 20 (br, 14), !
C N e T0i9(x 1/2), 712, 6(x 1/2), 95.0, 96,4 6. 40, (dd, 1), 736(d 18) .
(x1/2), 104.2(x1/2), 125.1. 1297, 1523 ; i
| 166.2, 174,5(x2), 186.5, 198.1 ; | ¥ |
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TABLE 3 (Continued)

D.._. .—;

et

* | R in equation (I)| _ *3C—NMR QPPm (coce 3) : | 'R —NMR & ppm (CDCB' 3)| xsr  |ecation- | _
. LT TR . . . : PN IB_-.I. cm-l (.IP t)
' {8.6 9.2 12.7, 16,3, 16.7, 18, 5, 229 0.60-3. 40(m, 241), - 3500, 1730, | Colorleas o
; 1 (x1/72), 23.2(x1/2), 25.3(%x2), 274, -1 0.94(@d, 3R), ‘1. 10(8.3H). 1660, 1620, | Crystal .| " .-~ . -
1310, 33.6(x172), 33.9, 34.5(%1/2),35.4 1.56(s. 3H), 4 40(m 1H), [ 2605 |.237-238 | .- - -~
.. 0C0= 2 36.7. 87.9, 43.5, 47.8(x1/2), 48 4, 48.8 4.80(s, 2H), 6.18(br. 1N}, | A I R
L | (x172), -66.9, 71.0(x1/2), 72,7(x1/2), 6 38(dd, 1), T.34(d: 1H) o ' LT
; 95,1, 96.4(x1/2). 104, 2(x1/2), 125.1,. - R T
129.8, '152,4, 166,3, 1745, 175.1, 185 6. S o I I R e
198.0 - o I ' N -
1 -
8.6, 9.2, 12,7, 15 2, 16,1, 22, 9(X1/2). 0.70-3. 40 (u, 26), 0.96 | 3500, 1725, | Colorless! &8
i 23.1(x1/2), 28, 8(x 9), 27.4, 30.0, 301 (d, 3H), 1.10(s, 3H), 1.54: 1660, 1613, ! Crystal | :.3
: 3L 0, 33.6(x1/2), 33.9. 34.5(x1/2), 35.4 (s, 3H), 4. 40(m, 1H),4.82 } 1603.. | 206-207 ; A
- 0Co : 36.7, 43.5(x2), 47.8(x1/2), 48.3, 48.8 (s, 2H), 6.18(br, 1H), 6. 40 " W
Cond - (x1/2), 66.8, T0.9(x1/2), T2,6(x1/2), - | (dd, 1), T.32(d, 1“7 =
95,1, 96.4(x1/2), 104 2(x1/2), 125,40, )
129.7, 152. 4. 166. 3 174.5, 176.4, 186. 6. |
198.0 R I L
: L 8.6, 9.2, 12.7. 16.2, 16.1, 22 9(X1/2). -1 0.60-3. 40(m, 28H), 0.96 _; 3300, 1730, | Colorless] . - .- -
N 12 1(x172), 25.4(x2), 25.7, 2T.4, 29.0 (d, 3"). 1.08(s, 3H),- 1,56 1660, 1605 | Crystal-
L (x2), 31,0, 33.6(x1/2), 33.9, 345 (s, 3H), 4 40(u, 1K), 4,78 267-268 -
- 0co S| (x1/2)..35. 4, 36.7, 42.9, 43.5, 47.8 - [.(s, 2H), 6.16(br, 1H),6. 36 o .
N~ | (x1/2), 48.3, 48.8(x1/2), §6.68, 70.8 | (dd, 1K), 7.32(d.1H) | T
(x1/2), 72.6(x1/2), 95.1, 96. 4(x1/2) o : o ' N B
104.2(x1/2), 125.1, 129.8, 152 3. 166 2 R S P B
174.5, 175.17, 135 5 198.0 _ T T I




1

€l

[\ E T S U S

C C (
3 & 3 & 8 b 8 & 3 @
TABLE 3 (Continued)
: . 18p : 1y Jpecili-
%0 |+ 1n cquation (1) C~MiR Sppa (COCL3) IR CRENCTYR) N
S 8.6, 9.2 12.7, 16,2 16.7, 20.6. 22.9 - 0.60-3. 40 (=, 1TH), "1 3475, 1750, Cotorless . -
o) _ (x1/2), 23.1(x1/2), 27.4 31.0,°33.6 0.94(d. 3H), 1.08(s 3H). | 1720, 1660, [cv=tal |
L (x1/2); 9309, 34.5(x1/2), 35,4, 36.6, | 1.56(s, 3H), 2 16(6, 30 | 1615, 1605 | 245-246
G| ococs | 435, 47.8(x1/2). 48.4 4B.8(x1/2).67.1 | 440G 10, £80(s 20, | | |
10.9(x179), 12.5(x172), 95.0, 96. ¢ & 19 (or, 110, .38 (4. | AR
(x1/2), 104.2(x1/2), 195.0, 120.7, 152.4. | 7.34(a, 10 -
ons 166.3, 170.6, 174.6,186.6, 198.1 R
- g1, 8.3, 12.7, 16,3, 16:7, 22.9. 0.40-3. 40(m, 1TH), | 3480, 1730, [cotoricas |
R KPS UV T (037 B I 084G 30" 1 1016300, | 1660162 Colortsss
T S| 33, 6(x1/2); 33,9, 34.5(%1/9). 35.436.7. | 1.18(t. 3H), 1.56(s.3H). | 1605 | 242-243. !
9 | OCOCHsCHs ~ | 435, 47.8(x1/2). 48.4, 48, s(x1/2) 6.0, | 2.48(a, 2H). 4 40(n, 1H). . !
11 0(x172), 12.7(x172), 95.0, 96. 4 £ 80(s. 21); 6, 18 (br, 14),
i 8 Tt P o 152.4, | 6.40(dd. TH). 7. 34(d 1)
166.3, 174.1 174.6, 1866, 198.1 ]
5.6, 9.0 120 140, 16.2 16.1, 22 G 229 0. 70-3. 50 (m, 36H), 3450, 2920, o
S P | O, 28, 10x1/2), 24.8, 27 4, 2.1 | 0.94(d, 3), 1.08(s, 30, | 1720, 1660, [Cotorless|
Looel 0 ] 90.9(x9), 28,4, 310,319, 33, L&, T3, Lo in; | 160
10| OCOCHs) oCHy - | 33 9(x2). 345(x172), 35.4, 36.7. 43.5. - | 4.78(s, 2}, 6 16(br, IH}, [ wild
A o xS/ b3 4B B(X1/D) . 6.9, 710 6. 36 (da, 14}, 7. 30¢. 100, Substance
(x1/2), 12.7(x1/2), 85.0, 96.3(x1/2), L
104 1(x1/2), 125.1, 120.7, 152.4, 1663
1734, 174.5, 186.6. 198.0 . o o
8.6. 8.2 12.7, 140, 16:2 16.7, 2.6 0.20-3. 40 (o, 48H), Neat, | -
o L] (x1/9),7 22 B(x1/2), 24.9;.27.3, 28.3. 0 S0 3 108 s, 310 3450, 2030, | Cazoriess.
S (%), 20.5(x2), 29.8(xT). 31.0, 319, '156(3.3“). L 4o<n.1u). 1720, 1660, -
OC0(CH) 1 CHs | 33 6(x 172), 33.9(x2). 34 5(x1/2); 35.4 | £ 80(s, 2H), 6.18 11620 -
S ST R AR AT, T (X 1/2), 4B, & 48, T0x172)- | (br, 1), 6.38(dd, m). Substance
Tl EE e TLO(X1/2), 72.7(x172), 94.9, 96.3 | 7.30¢d, 10
(x1/2), 104 1(x1/2), 125.1, 12.8." 152.0 _
166.0, 173.5. 1745, 186.5, 198,

I8 859 €66 0dT -
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TABLE 3 (Continued)
+ - . [Specifi-
. ] . AT pec
_c;:i . ‘R in equation (I) c N“R aPPm (CDC-Z;) H—NMR J ppm (CDClﬂa)l IR::: u"'ciﬁiﬁ?:k)
8.6, 9.2, 12.7. 16.2, 16.7, 22. 4(XZ) 22 9 | 0.60-3.60(a, 20H), | 3500, 1730, [Colorless |
P (x1/2), -23.1(x1/2), 25.6, 27.4, 310, 0. 98(d, SH) 1. 09 (s, 3H), 16_60.. 1620 {Crystal
oo o o CHe | 33 6(X1/2). 33. 9. 34, 5(x1/2), 35. 4,36.7, 1. 56(5. ), 4.40(m, 1 _ - 207-208 !
121 OCOCHaCHI 43.0, 43.5, 47.7(x1/2), 48.3,48.8(x1/2), 4. 80(s, 2H), 6. 18(br, lH) B P
ooy " TCHe |-86.8, T1 0(X1/2) 72. T(x /2) 95 0, 96 3 |s. 38(dd 1H), 7, 34(d, IH) '
166. 1, 1726 174.5, 1865 1979 ' Co o
S0 86 9:2..12.8, 16.2, 16.8; 22 9(Xl/2) 0. 60~3. 40 (a, 17H) ' 3500, 1720
1. L0 25.2(x 172y, 27, 3(x4), 31.0, 33, 6¢x1/2) 0.94(d, 3H), 1. 10(8. 3H) 1650, 1615, [Crystal. |
Forooob oo o0 1 33,90 34 °5(x1/2), 35,5, 36.7, 38.8,-43.5, 126(8.9"). .5 (s, 3H). 11600 | 235- 236 ..
_ (x1/2), 72.7(x1/2), 95.2. 96.4(x1/2), 1 6. 18 (br, lH) 6 38(dd IH). i
104.2(x1/2), 125.1, 129.8, 1523, 166.3, 1. 34( 1) !
1745, 178,3, 186.6, 157.8 |
8.7, 9.3, 12.7, 16.3, 16. 7 22, 9(Xl/2) | 0.60-3. 40 (. 21H), 3370, 1760, {Coloiless ; -
. . 23.2(x1/2), 27.4, 21.8, 31.0(x2), 33 0. 96 (d; 30, 1.10(s, 3H) 1725, 1660, !Crystal :
| T c oo 1 (X1/2),-33.9, 34 5(x1/2), 35.4,. 36; 7 1. 56 (s, 3H). 3. 64(t, 2H). 1610 - 197 198
| 14 | OCO(CHa)s-€2° | 43.5. 43.9; 47.8(x1/2), 48.4,48.8(x172), | 4 44(n, 1), 4 82(s, 2H), e
S e e L, T10(x 1/2), T2.7(x1/2), 95.0,-96.4 | 6.20(br, 11, 640(dd IH). '
(x172), 104, 2(x1/2), 125.1, 120.8, 152.3, | 7.36(d, 1H)
166.2, 172.2, 174.6, 186.6, 197.8 _
18,6, 92 12.7, 16.3, 16.7, 22. 9(X1/2). 0. 60-3. 80 (=, 32H),: 3300, 1720. Colorless |-
23 l(Xl/2). :26.2(x2), 26.5, 27.4,:31.0, i 0.96(d 3H), 1. 08(s,3H). | 16 60 1600 ~|Crysta:
SRR R B 5,'33.0(x2), 33.6(x1/2), 319, |1 56(s30). L 0@ 1), : 186-187
ORI N T 36.8, 312, 43.4 417 | 4£80(s 2. 620G6r 1. . |
18 foce (<172), 1.0, 7.0 | 640G 10, LRI ;o
( x1/2), 94.9. 96.4(x1/2), | | S T
| 104.2(x1/2), 1252 129. 8. 1519 163 8._ _j L
1738, 1745, 1854, 1919, e

18 899 £6€ 0.d3

Ciystal |
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'Tmn 3 (Continued) Coe e

120 cquation (O |© 13C—NMR appn.(cnc__z___,:)_.,._ 1H—NMR am-(cuc._ﬂ.a) . :::a?i%%) i
8.3, 9.3, 12.8, 16.2, 16.8, 22.9(x1/2), 0. 40-3. 50 (m, mn. 3400, 1720, Colorless
{9310 172). 215, 231, 33.7(x1/2),33.8, | 0.96(d, 3H), 1.12(s,3H). | 1580, 1620, [Crystal

] . L I 308(x172). 35.6. 36.4 43.7.48,0(%1/2). | 1.56(s.3H), 4 36(m 1H). | 1610 259-260

. 1486, 48.0(x1/2). BT.7, 70.8(x1/2), 72.4 | 4 94(d, 1), 5.16(d, 1), .
4 o). | (x172), 955, 96.7(x1/2), 104.5(x1/2), | 8. 18(br, 1H), 6. 38(dd, 1H), -
1 7/ 11249, 128,.5(x2), 129.4, 1295, 130.0 7.36(d, 1), 1 60(m3).
S IR {:12)1 1?335'0 153.1, 186.6, 167. 1. 174, a. 8.18 (o, 2H)

lgsseeec0dl ¢ .
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Preparation Example 1

{Qintment

(gram)
Compound 1 0.05
White petrolatum - | 89.95
Light liquid paraffin 5
Propylene glycol 5
100

" An ointment having the above formulation was prepared according to a conventional method.
Preparation Example 2

{Cream)

{gram)
Compound 4 0.05
Cetanol 5
White petrolatum : 7
Isopropyl myristate o 5
Glycerol monostearate 4
Polyoxyethylenecetyl ether (20EO) 25
Methyl paraoxybenzoate ' 0.1
Propyl paraoxybenzoate . 0.05
Purified water 76.3

100

A cream was prepared using the above formulation according to a conventional method.

Obviously, numerous modifications and variations of the present invention are possible in light of the
above teachings. It is therefore to-be understood that within the scope of the appended claims, the invention
may be practiced otherwise than as specifically described herein.

Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, Li, NL, SE

1. A steroid derivative represented by formula (1),

(1)

e e S o R T Vi ey CHNTRE | SnRAARATS S Ve
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Preparation Example 1

{Ointment)

Lo {gram)
_Compbund 1 0.05
White petrolatum: | 89.95
‘Light Jliquid paraffln 5
Propylene glycol . 5

' 100

An ointment having the above formulation was prepared according to a conventional method.

Preparation Example 2

{Cream}

. (gram)
Compound 4 - , 0.05
Cetanol =~ = - 5
White petrolatum N A 4
Isopropyl myristate ' 5
Glycerol mongstearate - -4
Polyoxyethylenecetyl ether (20EQ) .25
Methyl paraoxybenzoate .01
Propyl paraoxybenzoate . ] 0.056
Purified water. .. T | 783
100

A cream was prepared using the. above formulation according to a conventvonal method.

Obviously, numerous. modlflcatlons and variations of the present invention are possible .in light of the
above teachings. It is therefore to be understood that within the scope of the appended clalms, the invention
may be practiced otherwise than as specifically described hersin.

CIaIms
Claims for the following COntractIng States BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A steroid derivative repres_ented by formula (}),

(1)

S RO 0 T
: * [+ L M b *
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wherein R is a hydrogen atom, a halogen atom, a hydroxy group, or a group -OCOR,, wherein R is a
linear or branched alkyl grolp whlch may be subst|tuted by a hafogen atom or a cycloalky! group, a

10

15

20

25

35

50

55

cycloalkyl group, or an aryl group

A process for preparing a ster0|d derlvatlve represented by formula (1a),

which comprises:
reacting dexamethasone formula (ll),

A1l

and a trialkyi orthocyclopropane carboxylate of formula (1),

wherem R is an alkyl group. in the presence of an acnd thus producmg an mtermolecular ortho-ester

compound of formula (),

M

-C(OR’ )3

i a) L

(1)

(I1I)

AR RO



10

16

20

25

30

36

40

50

&6

. EP 0393 658 B1

wherein R’ has the same meaning' as defined in formuia (1), followed by hydrolysis of a compound of

formula (V).

3. A process for preparing a steroid derivative represented by formula (Ib),

(Ib)

wherein Ry is a linear or branched alky! group which may be substituted by a halogen atom or a

cycloalkyl group, a cycloalkyl group, which comprises:
reacting a compound of formula (la),

and carboxylic acid or its reactive ._c_l_eyivaiive of formula (V),
RiCOOH (V)

wherein R; has the same meaning as defined in formula (Ib).l

* [ L M S *
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4. A process for preparlng a sterold derlvatrve represented by formula (Ic)

which comprises:
reacting a compound of formula (VIi),

whereun Rz is an alkyl group ora phenyl group whlch may be substrtuted by an alkyl group and alkali

iodide, followed by reducmg the reaction product.

CHa

~..nco—<]

{1 c)

(viI)

8. A process for prepanng a sterer_d derlvatlve represented by formula (Id),

(I 0)

wherein X is a halogen atom, whiich cbmprises: reacting a compound of formula (VII),

19

* [ L M S *
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(VIY)

wherein Rz is an alkyl group or a phenyl group which may be substltuted by an alkyl group and a
halogenated alkali.

A pharmaceutica| composition for curing or alleviating inflammation or rheumatism comprising as an
active component a steroid derivative represented by formula (1),

(1)

wherein R is a hydrdgen atom, a halogen atom, a hydroxy group, or a group -OCOR;, wherein R, is a
linear or branched alkyl group which may be substituted by a halogen atom or a cycloalkyl group, a
cycloalkyl group, oranaryl group. - . .. . : S B I s T T e

Claim for the following Contracting State : ES

1.

A process for preparing a_steroiq._,d'_eri‘ya,tive' represented by _for'r'r-uila- {)]

(1)

wherein R is a hydrogen atom, a halogen atom, a hydroxy group, or a group -QCOR, wherein R, is a
linear or branched alkyl group which may be substituted by a halogen atom or a cycloalkyi group, a

h ‘TR Y )
* [ L M s * N
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cycioalkyl group, or an aryi group, charat:ferized in that a steroi

d__deri_vative r_epresented by formula (la),

R

) 5

10

15
o is prepared by :

reacting dexamethasone formula (1),

20 _

25

30

;
35 and a trialkyl or'thocyclopropané'-_'_carb"_oxylate of formula (i),

| D—C(on'b (III)
40

wherein R’ is an alkyl group, in the ;)"fésence of an acid, thus producing an intermolecular ortho-ester
compound of formula (IV), : ’

50

56 ' s : 3

i |, O
* [~ L M S *
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wherein R' has the same meanihg as defined in formuia (lil), followed by hydrolysis of a compound of

formula (IV); or a steroid derivative
represented by formula (ib),

(1)

wherein Ry is a linear or branchéd alky! group which may be substituted by a halogen atom or a

cycloalkyl group, a cycloalky! group, is prepared by
reacting a compound of formula (la),

u\c/"—‘ oH

and carboxylic acid or its reéctive;deriva’_tive of formula (V),
RiICOOH (V)

wherein Ry has the same meaning as defined in formula (Ib);.
or a steroid derivative represented by formula (Ic)

22

~0CD :
j

(I a)

O
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u\\j -".: CHs

‘J]CU
N \\\CHS

(I c)

is prepai'ed by
reacting a compound of formula (Vil),

[]\ /_"‘.0302!!2

C
“ncn—q
N |

wherein Rz is an alkyl group or a phenyl group which may be substituted by an alkyl group and alkali
iodide, followed by reducing the reactlon product; or.

a steroid derivative : .
represented by formula (Id),- .

(1 4d)
0 '

wherein X is a halogen atqin, is prepéréd by
reacting a compound of formula (VII), -

S]]



.EP.0 393 658 B1

ﬂ§§//ﬁ“—fDSUaRz;

5 ~0co
«CHs
10
(viy)
15 wherein Rz is an alkyl group or a phenyl group whlch may be substituted by an alkyl group and a
halogenated alkali.
Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten BE, CH, DE, FR, GB, IT, LI NL, SE
20
1. Steroid-Derivat, das durch die Formel (I)
| /— R
25 ﬂ\ |
\.\u €O —
. ¢CH3
30
(1)
365
darges'tellt wird, in der R fiir ein W_as'serstoffatom, ein Halogenatom, eine Hydroxygruppe . oder.eine
Gruppe -OCOR; steht, worin Ry eine lineare oder verzweigte Alkylgruppe, die durch ein Halogenatom
oder eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe oder eine Arylgrupps ist.
0 - _ -
2. Verfahren zur Herstellung eines Steljgid-.Darivats, das durch die. Formel (la)
45
60
(I a)
56

dargestellt wird, welches umfaBt:

o | THNOTC T O
' ' * ¢ L M s %
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Umsetzen von Dexamisthiason der Formel (Il)

und eines Trialkylorthocyclopropancarboxylats der Formel (llI),

‘ > —C(OR')3

(III)

in der R' eine Alkylgruppe:ist, in Gegenvy}art einer S3ure, wodurch man éine intermolekulare Orthoester-

Verbindung der Formel (V) =

erzeugt, in der R’ dieselbe wie in Formel (ill) definierte Bedeutung aufwéiét,:'g'éfolgt von der Hydrolyse

einer Verbindung der Formel (_I\_l). _

-

A
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3. Verfahren zur Herstellung eines Steéroid-Derivats, das durch die Formel (Ib)

. ,— QCOR
S

~0co ~<]

(Ib)

dargestellt wird, in der Ry eine lineare oder verzweigte Alkylgruppe, die durch ein Halogenatom oder
eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe ist, welches umfaBt:
Umsetzen einer Verbindung der Formel (la).

und von Carbons&ure oder deren reaktive(n Derivat der Formel (V), '
RiCOOH (V)
in der Ry dieselbe wie in.Formel (Ib) definierte Bede_dtung aufweist. .

4. Verfahren zur-Herstellung einesStefoig-Dérivat_s, das durch die Formel (ic)

.| .0c0-
NowChs

(1 c)

dargestellt wird, welches umfast:

S T
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Umsetzen einer Verbindung der Formel (VH),

s 0\ /—usa,R,

\\\ucu—<]

(VII)

10

15

W in der B, eine Alkyigruppe oder eine Phenylgruppe ist, die durch eine Alkylgruppe substituiert sein
' kann, und eines Alkaliiodids, gefolgt vom Reduzieren des Reaktionsprodukis.

20 5. Verfahren zur Herstellung eines Steroid-Derivats, das durch die Formel (Id)
25

30

(14d)

35 :
dargestslit wird, in der X ein Halogenatom ist, welches umfaBi:
Umsetzen einer Verbindung der Formel (VIi),

40 . . . /—USUaR:'

\\\ocu—<]

45
- (vIiI)
50 0
!
in der Rz eine Alkylgruppe oder elne Phenylgruppe ist, die durch eine Alkylgruppe subshtunert sein
kann, und eines halogenierten: Alkahs
5§65

6. Pharmazeutische Zusammensetzung zum Heilen oder Lindern von Entzlindung oder Rheumatismus,
umfassend als aktiven Bestandtsil sin Steroid-Derivat, das durch die Formel (1)

z O] 0 ) LA
' ) * C L M [ * :
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? . . ] : ) ‘\\ C H 3
‘ .
10 ( I )
i 4
15 dargestellt wird, in- der R’ flir ein Waéserstoffatom, ein Halogenatom, eine Hydroxygruppe oder eine
Gruppe -OCOR; steht, worin Ry eine lineare oder verzweigte Alkyigruppe, die durch ein Halogenatom
\_/ oder eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe oder eine Arylgruppe ist.
Patentanspruch fiir folgenden Vertragss_faat :ES
20 Ll . L
1. Verfahren zur Herstellung eines Steroid-Derivats, das durch die Formel (f)
25
30
(1)
35
Nt dargestellt w1rd in der R ﬂ]r em Wasserstoffatom, ein Halogenatom, eine Hydroxygruppe oder eine

Gruppe -OCOR; steht, worin Ry eine lineare oder verzweigte Alkyigruppe, die durch ein Halogenatom
} oder eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe .oder eine. Arylgruppe ist,
40 dadurch gekennzelchnet daB ein Sterord-Denvat das durch die Formel (la)

OH .
u\ /

45 g
 CHs| ..0CO —<]
’ | - N \\\\ C H : : ) .

50

1 | (Ia)

56

dargestelit wird, hergestellt wird durch.

Umisetzen von Dexamethason der Formel (ll)

. R T e e * ¢ L M S %
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und eines Tr'iaIkyIorthocyclopropancai'boxylats der Formel (Il),

{>‘—3‘¢(OR')3'

()

(II1)

in der R' eine Alkylgruppe ist, in Gegenwart einer Saure wodurch man eine intermolekulare Orthoester-

Verbindung der Formel (IV)

erzeugt, in der R’ dieselbe wie in Formel (lll) definierte Bedeutung aufweist, gefolgt von der Hydrolyse

einer Verbindung der Formel (IV); oder
ein Steroid-Derivat, das durch die Formel (lb)

29

- - ——

| R, O 0
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dargestelit wird, in der Ri eme Imeare oder verzwelgte Alkylgruppe, die durch ein Halogenatom oder
eine Cycloalkylgruppe substituiert. sein kann, eine Cycloalkylgruppe ist, hergestellt wird durch

Umsetzen siner Verbindung der Formel (la)
//’“—'UH

°UCO-—<::]

und von Carbons#ure oder deren reaktivem Derivat der Formel (V)
RiCOOH (V)

in der Ry dieselbe wie.in Formel (lb) definierie Bedeutung aufweist; oder
ein Steroid-Derivat, .das durch die Formel (Ic) o

0. CH

oUCD
CH:

‘(I.c)

dargestelit wird, hergestellt wird durch
Umsetzen einer Verbindung der Formel (VIl),

OHﬁ

(I a)

in der Rz eine Alkylgruppe oder 'einé ‘Phenylgruppe ist, die durch eine Alkyl'g'rub'pe substituiert sein

kann, und eines Alkaliiodids, gefolgt vom Reduzieren des Reaktionsprodukts; oder .

30

* c L M S *
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ein Steroid-Derivat, das durch die Formel (Id)

dargestelit wird, in der X ein Halogenatom ist, hergestellt wird durch

Umsetzen einer Verbindung der Formel (VII),

(vii)

in der R eine Alkylgruppse. oder eine Phenylgruppe ist, die durch eine" Alkylgruppe substltulert sein

- kann, und eines-halogenierten Alkalis.

Revendications
Revendlcations pour les Etats contractants. suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE

1.

Dérivé stéroide representé par la formule ) :

| } - R
-&\. /

éucn‘”
ocua_

31

' u -
. dans Iaquelle R. représente un atome d hydrogéne, un atome d‘halogéne, un groupe hydroxy ou un

= (1)

R I
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groupe -OCOR;, dans quuel R1 représente un groupe alkyls, Iméawe ou ramlfle qui peut étre substitué
par un atome d*halogéne ou uh groups cycloalkyle, un groupe cycloalkyle ou un groupe aryle.

2. Procédé de préparation d'un dénvé-.__stéro'lde' representé par Ia-formule (la) T

/——' 0H
10 - gCcdo —Q
.

| 15 (1 a)
O 0 |

20

25

30
. % 5

et d'un orthocyclopropane carboxyléte de trialkyle, représenté par la formule (H1l) :

“ S D_-—c(on'b : (III)

dans laquelle R’ représente un groupe alkyle, en présence d'un acide, condunsant ainsi & un composé

45 orthoester intermoléculaire, représente par la formule (IV)

50

55
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(v )

dans laquelle R’ a la méme signification que celle définie dans-a formule (Ill),
suivie par I'hydrolyse du composé de la formule (1V).

3.. Procédé de préparation d'un dérivé stéroide représenté par la formule (ib) :

B - 0COR,
o/ coF

(I b)

C' ~ <:_" |
S -*_‘CH.’ R .

dans laquelle R; représente un groupe alkyle, lindaire ou ramifié, qui peut 8tre substitué par un atome
d'halogéne ou un groupe cycloalkyle. un groupe cycloalkyle qui comprend la réaction d'un composé

représente par la formule (1a) : .

9\ /—-—DH

et d'un acide carboxylique, ou :d_e';_'spn dér.ivé_ réactif, fep'résénté par la formule (V) :

RiCOCH (V)

( I Ia )

dans laquelle R a la méme. signification ,cjue cellq définie dans la formule (Ib). . ... - - -

AR TR “I\j 1l
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4. Procédé de préparation d'un dérivé stéroide représenté par la formule (Ic) :

_CHs

~oca
&C

Hs-

(Ic)

qui comprend la réaction d'un composé représenté par la formule (VII) :

/“ 0S0.R,;

~0co
~C

i

| (vxi)

.dans laquelle Rz est un groupe a'lkiﬂé' ou un groupe phényle qui peut &tre substitué par un groupe
alkyle, et d'un iodure alcalm suwne par la réduction du prodmt de réactlon

5. Procédé de préparation d'un dénvé stero'lde représenté par la formule (Id)

(1 4d)

dans laquelle X représente un atome d‘halogéne, qui comprend la réactlon d'un composé représenté

par la formule (VHi) :

-

O
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(v1 i)

dans laquell'e Rz est un groupe alkyle ou un groupe phényle qui peut &ire substitué par un groupe
alkyle, et d'un alcali halogéné.

6. Composition pharmaceutique pour soigner ou soulager les inflammations ou les rhumatismes, compre-
nant, en tant que composant actif, un dérivé stéroide représenté par la formule (1) :

- R
N

dans laquelle R représente un atome d'hydrogé'.ne,-' un atome d'halogéns, un groupe hydroxy ou un
- groupe -OCOR;, dans lequel Ry est un groupe alkyle, linéaire ou ramifié, qui peut étre substitué par un
atome d'halog&ne ou un groupe cycloalkyle, un groupe cycloalkyle ou un groupe.aryle.. - -
Revendication 'ﬁour I'Etat confractant suivant : ES

1. Procédé de préparation d'un dérivé stéroide, représenté par la formule @)z - .

VA

c B
oncn——<::]
\\\CHa

(1)

dans laquelle R. représente un atome d'hydrogépe, un atome d'halogéne, un groupe hydroxy ou un

_—

—_—

° IMWHMMHWMMMHWH
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groupe -OCOR,, dans lequéi Fh est un groupe alkyle, linéaire ou réﬁuﬂé qui peut &tre substitué par un
atome d'halogéne ou un groupe cycloalkyle, un groupe cycloalkyle ou un groupe aryle, caractérisé par
le fait gu'un dérivé stéroide représenté par la formule (1) :

U\ /_,___ UH

10

15

(lay)

20
25
30
35 et d'un orthocyclopropane cé_}b:o'xylaté de trialkyle, représenté par la formule (llf) :
'{>'—¢<0R' y3 . (I

40 . : .

dans laquellé h' représente un groupe alkyle, en présence d‘u}l écide. conduisant ainsi 2 un composé

orthoester intermoléculaire, représenté par la-formule (IV) :
45 o

_ oy
!
50 . .
a~ C H 3

§5

(_Iv )

% RN
* [ L n s *



10

.15

20

25

30

35

40

50

55

| EP 0 393 658 B1

dans laquelle R' a la méme. S|gn|f|cat|on gue celle définie dans Ia formule (1),

suivie par I'hydrolyse du composé de la formule (IV) ;
ou bisn qu'un dérivé de stéroide. représenté par la fcrmule (Ib)

G\ /—;UCUR.

oucu~<].

~CHa

(I b)

dans laquelle Ry est un groupe alkyle, linaire ou ramifié, qui peut &tre substltué par un atome

d’halogéne ou un groupe cycloalkyle, un groupe cycioalkyle, :
est préparé par réaction d'un composé représenté par la formule (la) :

H
“\/ _0

_éIa)

et d'un acide carboxylique, ou de son dérivé réactif, représenté par la formule (V) :

RiCOOH (V)

dans laquelle R1 a la méme signification que celle définis dans la formule (bb) ; . ... & o iy e

ou bien qu'un dérivé stéro'l'd_e'représenté__ par la formule (ic) :.

NI

\\UCUﬁ<I
~CHa

(Ic_»%),

est préparé par la réaction d'uh composé représents par la formule (VII) :

37
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B 0S02Rz2
l‘\_,.f 6 ‘—Q ..
10
(viz)
15 dans laquelle R représente un groupe alkyle ou un groupe phényle qui peut &tre substitué par un
_ groupe alkyle, et d'un iodure alcalin, suivi par une réduction du produit de réaction ;
K/ ou bien un dérivé stéroide représenté par la formule (Id) :
. C . X : “
20 . : : C G\ /__' A
c -
~0C0 |
\\‘\ C H 2 N
25 _ o
o~ (1 d)
30 n
dans laquelle. X représenté un atome d'halbgéne,
est préparé par la réaction d'un composé représenté par la formule (VI) :

K_,il . .

. S ‘eucu——<::]
- v ~ \-\‘;CH:

45 .
0 (vII)
0
50 Do . Do L .
.dans laquelle Rz est un groupe alkyle ou un groupe phényle qui peut étre substitué’ par un groupe
alkyle et d'un alcali halogéné. . .
55
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