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Description 

BACKGROUND OF THE INVENTION 
, • • } ' . • : I • ... ~_.·· 

Field of the Invention: .. •· .. ·:· .. · .. ,.· . 
• •1 • 

This invention rela.tes to novel steroid derivatives, processes tO·r: pr,e_paring suct:i:.steroid derivatives, and 

pharmaceutical ~qmpos!ti~ns for curing or alleviating inflammation 'or "rtieumatism comprising the same as 

an active component. · · 
.· ~. 

Description of the ~ackground Arts: 
. -~ .. . ... •.• . :-: : ';:-:1 : . , . 

•, : ~ : . . . . - . . . , ~.. . 

Mariy steroid derivatives ·are known to possess anti-inflarrifuatory activity. They are''.u~d fdnh9'tnost 

part as drugs for external application. for "the treatment of chronic rheumatism and dermatosis. In recent 

years, steroid 'derivatives possessing 'stronger local anti-inflammatory activity,· such as dexarriethasone 

vaierate, dexam.ethasone dipropionate, clclbetasol 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 side effects which may be 

caused by such systemic action. 
Development of steroid derivatives hav!.ng: strong anti-infi_ammatory aclion With· a high· 1ocal selectivity 

and no side effects Hav~ therefore beeri' desired. · · ·. · 

EP-A-72 200 discioses Steroidal esters and process for the: prep'aration of steroidal esters wtierein an 

ester function is introduced atthe 17-position only or at the 11- arid 21~positions. The ester derivatives 

show enha11ced topical activity. 
DE-A-2.51.~ 915 describes·16-methyl-9-ahalosteroidal esters, ethers and processes fur their preparation. 

17a-m0ri'C)esters'_6f ·prednisolon' derivatives are described, the ester group having from 1 to ·10· carbon 

atoms. 
In view of this situation, the present inventors hav.e ·synthesized a number of ester derivatives of 

dexamethasone in which the 17- or 21.~pqsition -OH is esterified, and.have invet)tigated th!3ir pharmaceutical 

30 effects. As a res~lt,. ttle inventors. ha,vtl found .that steroid derivatives ot furmul.a (i) .below ,ex'1ibited strong 

local anti-inflammatory action with the least systemic action, and were useful fur the treatment not only of 

inflammation but:alsd'ohheumatism. Such a finding has led to the completion of the present invention . 
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SUMMARY OF THE INVENTION ; .. 

. . : 
. •. · .. ·: 

Accordingly, an object of thjs inventi.on is.to:;provide a steroid derivative represen~d l:)yJ~rm,ula.(I), , ... 

0 

:. .. 

:.·.·' ·.·. r--·R'. 
,_·:·~,c-/ . _._,:.:: .. 
.. CH·, .... OCO t:<:J: .. : ....... c·u · · .. · ····· · . . . . 

,,,.... .. : : . 

. .. . '. : . . :. : :. .. ·' -~- :." 

. .. ,._ .·: .··.·· 

. . : ... ·. . . •.. . -'. ~ . 

<··.~·"·. . :-: · ... :· 

·.: ·;. .... 

wherein R is a hydro.ge.n atom, a hal~gen.afoin, a _hydroxy group; ,or. a group ~occ)R1, )yh,er~in: R1)s· a 0

1inear 

or branched alkyl group which . may be sub~itu~ed by a halogen ~om or a cycloalkyl -grQ1.,1p, a cycloalkyl 

group, or an aryl grptJp. .. . ··: ,, :;:·,:·; ,,., 

Another object of the present invention is to provide .processes for preparing. steroid derivatives of 

formula (I). .-
Still another object is to provide a pharmaceutical cornposition fur curing or allevi!!lting inflammatio!l or 

rheumatism comprising a steroid deriv;ative as. an active component. .;. . ' (..:.'·· .:::· ,; '.:: 
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Other objeCts, features and: advanta(Jes ·of the invention will hereinafter become more -readily :apparent 
from the followi~ description. ··:. 

" ·: ·. 

DETAILEP DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS · · 
5 

Fluorine, ch1orine, bromine,' and iodine are given 6$ preferable halogen atoms represented by R in 
formula (I). Especially-preferable halogen· atoms are chlorine and bromine. 

Preferable lineai>or branched alkyl groups repres~nted 'by·R,· are those having t.;.23; particularry.· 1-15, 
carbon atoms; Fluorine, chlorine,· brorriihe, aiid iodine "are given as preferable halogen atoms which·· may be 

10 substituted with ttie alkyl group. Especially :preferable halogen atoms· are chlorine ·and bromine. Cycloalkyl 
groups represented by R, are those having ·3.5 carbon atoms. · · · · · · ' ' · · : '· ,. · · · · 

Specific examples of groups represented by R, include: as linear alkyl groups, methyl, ethyl, n"'.'propyl, 
n-butyl, n-nonyl, ·n-undecanyl, n-tridecanyl,· n-pentadecanyl, and the. like; as branched''alkylgroups;"i-:-t)ropyl, 
i-butyf, sec-butyl, 't-butyl, i-pentyli ·rieopentyl; t-pentyl, i.i.hi:Jxyl; and the like; as· halogenoalkyl groups, 3-

15 chloropropyl, 3-bromopropyl, 3-fluoropr9pyl, +chlorobutyl, 4-bromobutyl, +fluorobutyl, 5-chloropentyl, 5-
bromopentyl, 5-fluoropentyl, 6-chlorohexyl, 6-bromohexyl, .6-fluorohexyl, and the like; as cycloalkylalkyl 
groups, 2-cyclohexylethyl, 2 .. cyclopropylethyl, 2-cyclopentylethyl, 3:-cyclopropylpropyl,. 3-cyclopentylpropyl, 
3-cyclohexylpropyl, +cyclopropylbutyl; +cyclopentylbutyl, +cyclohexylbutyl, 5-cyclopropylp13ntyl, 5-
cyclopentylpentyl, 5-cyclohexylpentyl, 6-cyclopentylhexyl, and the like;· as cycloalkyl groups, cyclopropyl, 

20 cyclobutyl, cyclopentyl, cyclohexyl, and the. 1.ike; anc;I. as,. ~ryl group$, phenyl, naphtyl, 2~methylphenyl, + 
methylphenyl, 2-ethy!phenyl,.·4~ethylpheny( 2-metho~yphenyl, +methoxyphenyl, 2-ethoxyphenyl, +ethox­
yphenyl, 2-aminophenyl, +arriinophenyl; 4-dimethylaminophenyl, 2-hydroxyphenyl, 4-hydroxyphenyl, 2-
nitrophenyl, +nitrophenyl,· 2-~h.lc1rop~enyi, +chloroph13ny,I,. 2~bromoph,enyl, 4-brC?mop~erwi. _2,::flvo~Q.P.~e.nyl, 
4-fluorophenyl, .. ~6-dichloropheriyl, 2,6-dibromophenyl, biphenyl, and the like. 

25 Compounds~.of f~rmula (i) of the present invention can be prepared by know.n .esterifi~afjon, t:Jesox-
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ydation, or halogenatioA. Sorrie examples oqhe pr.ocesses for.pr:-epariog compound.s of formula (I) are given 
below, · 

·:.· -·:·".: "i ·,. . .···'. 
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(1) Process for preparing a compc?-und. haying a- hydroxy group for R :in .formula (I):· the -compound of .formula 
(la) .:;,, 

. ' .·.··,;, " 

•• =.·· /OH ·0 5 

[>- C(OR' )1 
(m) 10 

.Acid 

( n) 
15 0 

20 

.. :. 

. ..;:_: · ... ;·:··,::.- . . . . ~- .' 
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wherein R' represents an alkyl ·gro~p. · 
50 In this process, dexamethasorie (II): is reacted with a trialkyl orthocyclopropane c~rboxylate of formula 

(Ill) in the presence of an acid, thus producing 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 pref~rable trialkyl orthOcyclopropane carboxylates of formula (111). Preferable acids which 

55 can be used in the reaction are, for example, p-toluenesulfonic acid, methanesulforiic 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 tampera~ure .. · 

4 
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(2) Process for preparing a compou:nd ·,having a group -OCOR1 for. R in formula (I): . the compound of 
formula (lb) .· ... ~ 

. , .. . R·1 COOR 
,, . · ... ( V). 

.(Ia) 

0 
:;·· ... : .. -·· :::.: 

6'.·• .r DCDR,•., 

cH ......... oco~ 
....... CH1 ~ .. . 

( I b ) 

, : '· 

·,.;. 

:_; -~- •• •• : • : ~ ~ • ?_ ; ;· • : 

25 According t9. the above reactio.n scheme, compound (la) and a carboxylic acid (V) or its reactive 
derivatives are -reacted to produce 17,21-diester derivative (lb). · 

As reactive derivatives of carbox.ylic. a9ic;I (V) which can be used in this process acid halogenides, acid 
anhydrides, mixed acid anhydrides/.:and th~ like are given. The reaction is preferably carried out- in the 
presence· of a tertiary amine such as ·pyridine, trimetlilylamine, triethylamine, or the like, and a deacidifying 

30 agent such as an ·a!~ali carbonate, 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 (I)~ the compound of formula (le) 

( I a ) 
·'i. 

·.r-oso.1. n_ . . • 
~c .. i:<J .. 
c ..... oco ..... .... ca, · . 
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2) Rec!uction 
. . ~ .. ·: . . ;: i ; · .. ·: : ~ . . ! . .· '.·· .. 

25 

( I c ) 

. . :-. 
30 ~ . =· ,., ~:" 

wherein Xis a halogen atom and Ai!. i.s an alkyl group or a phenyl group which max; be substituted by an 
alkyl group. .. ·. 

According to the above reaction scheme, co~pound (la) is reacted w!th a ··sulfonyl halide derivative (VI) 
to produce 21-sulfonate derivative (VII), which is reacted with an alkalf iodide followed by reduction to 

35 produce 21-desoxy derivative (le). 
Metharisi.Jlfonic acid chloride, benzeoesulfoniC: acid chloride, toiuenesulfonic 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 Jhe ·presence of a tertiary amine such as:pyriqine, trlmethylamine, 
triethylamine, or the like. Sodium iodide, potassium iodide, or the like can be used for iodidation of the 

40 sulfonate derivative (VII). Reducing agents which can be preferably used in the reduction are sodium 
thiosulfate, sodium bisulfite, sodium methabisulfite, and the like. It is qesirable that the reaction be carried 
out in a solvent which is not involved in the reaction, such· as ~ther,:tfitrahydrofuran, toluene, chloroform, 
dichloromethane, qr the like. · . · · ·· : _.,._. · . · · ·. . · · . · 
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(4) Process for preparing a compound having a halogen atom for R: in formula (I): the compound of formula 
(Id) . . . . 

--.. 
''--" 5 Li I .. 

(vn) 

\_..; 

,_._I 

·°'- / 
CH I c .... oco ___,,./l 

............ cu,~ 
.• 
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21-Halo derivative (Id) c~n t>e obJaine.d by· reacting .21-sulfonate· dl;irivative (VII) .~d a,lithJum halide.: ... 
Lithium chloride, lithium bromide, and the like are given as lithium halides used in the above process. 

25 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 inverition."';wiil 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, vvhich are given for illustration of the invention and 

30 are not intended to be limiting thereof. 

EXAMPLES 

Experimental Example 1 
35 

Anti-inflammatory Effect 

Using Wister male rats weighing 130-150 g, each group consisting of 6 rats, the lqcal 0$electivity of the 
anti-inflammatory action was investiga~ed by the systemic and local administration of th'e compounds of the 

40 present invention and comparative compounds. 
In the evaluation of systemic administration, a test compound suspended into 1 'Yo gum arabic was 

subcutaneously injected into back of rats at doses of O.Q1, 0.03, 0.1, and 0.3 mg/kg (5 ml/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 

45 carrageenin injection. The value vy:as .compared with the co~r~sponding value ,of .the __ cgnJ(o!.-9r()up;_ thus 
ob.taining the .edema inhibition rate, fror:n which ED40 was determined, . · . . ·,: . 

For the local,_ administration test, _the test compound suspended in 1.% carrageenin was: subcutaneously 
injected into a PilW. in the rats Ii~ doses of 0.01, 0.03, and 1.0 1.1.g/paw (0.1 ml/paw). Three hours after the 
carrageen in.. injection, the v.olume :()f tlw edema was compared with the corresponding v~lµe. of the control 

50 group,. thus obtaining the edema inh!l)ition rate, from which ED40 was determined. 
The ratio.of the ED40 values thus obtained was taken, for the evaluation of the lo.cal-selectivity. 

Local Selectivity 

55 (A) [BD40 f·or Systemic Administration] 
= 

(B) [ED40 for Local Administration] 

7 
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The higher the value, the greater.-is·th~ sele~ivity .. The results are shown.In Table .. 1: 
. : . . : ... ·. . . . . . : : -... . 

: . -~· . . : ~ ... '. ,> •· .. >: • . ,· 

.TABLE 1 < 
··:: .. ; . ~. ;_. . : . 

·' .. 

' .. .. ·' 
... .... . .. , . ED ... o values Local. Selectivity (A)/(B) 

(__;5 

<A> ·systemic (B) {ocar Administration 
.. ... .. · . 

Administration (JJ.g/kg) ... 
(mg/kg) 

10 
Compound No. 1 of this invention 0.28. O.Q8 .. ··: .. ......... ·,·. : :· ; ~ 3.50 
Compound No. 4 of this invention ... '0.8~ 0.2l . ·- ······ .3 .. ~5. 
dexamethasone-17-butylate • 0.18 0.20· 0.62 
dexamethasone-17,21-dibutylate .. 0.34 0.17 2.00 

15 
*JP A 52-136157 
**JP A 51-149258 and JP A 52-144664. 

20 Experimental Example 2 . _: : ~ :.> ... 

Skin Vessel Constriction: Activity (Local.Anti-inflammatory Effect on Human Skin) 
·:·_. . · :· •'. · ....... . 

. ·.·:·· .. = .· .... ·; 

Skin vessel constriction effects: on· human- skin of the present invention were investigated according to 
25 the following method. Dexamethasone 17,21-dipropionate which is known as a very strong anti-inflammatory 

agent for exlemal application 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. Te~_compounds were diluted with.95% ethanol°"to make:-6 sample 
solutions with different coneentrations; highe,st concentration: 1x.10-:2,.1ow~s~ cqncentratron: 1x10-7 • A strap 

30 to which acryl cells (diameter: 12 mm, thickness:,2 mm;'. height, 3 mm) were fixed was applied to the back 
of each subject. The test compound :solution wa8 then dropped with a pippet, 0.02 ml per drop, according 
to a key-code allocated at random. :After drying by air, the strap was peeled .off. The coated area was 
covered with a polyvinylidene ct:ilorid.e film,· Of ·which the periphery was fixed witfr a strap forth& patch test.. 
The period of time during which the c:overing w_as applied was 1_6 ~ours. The judgm~nt vv.m;. ma~e. ~~c_<;>rdir:ig 

35 to the following standard four times at.1, 2, 5, and 8 hours arter the removal of the filf"(l; .· . ·'. ' 

<Evaluation Standard} 

+ + : The coated skin was s~rongly pale. · 
40 + : 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 which the coated 

area was clearly pal~. The .resul~s.-are sJ:iown i,r:i Table 2, ii') whic.h :tne relatjve value for the compounds of 
45 the present invention determined. by taking the EDso value for dexamettiasone 17,21-dipropionate as· 100 

are9iveniilparentheses. · ... ·· ~·- .,. · '· ·._ .. ,:· .· · .. ,_ .. ,_ .. _·•.'< 

.J<. -:·:· ,· 

.' ,, . : .. · .. _ ~ .. , TABLE2 
. r ~ . :· • : •. . . .•. . . . :. ~. ·: . ~ . . .. 

50 .. ····· ·' 

+) coilcenfratiori ·(%) 
.. 

' ' EDso value~ .·· 

: ··: .. 

1 l;lqur .. · 2 ~101:1rs· 5 tiours .,. .8 hours 

Compound No. 1 of tnis invention : . L45x10-"" · (378) 1.10x10-"" (345) 1.29x1 o;,...._ (1182) t.24xrn.::.;2 <257> 
Compound No. ·4 of this invention 5.l0x1 O"""" (107) 3;11x10-4 (130) 2.00X10-3· (431)': 1-.a6Xto-2· (235) 
dexamettiasone-17 ,!21 :dipropionate 5.48x1o'--""· · · 4.11X10-4 . . 8.S2x10...;3 · . :: .. !t~9~1o""~· ·.·. ' 55 
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The above experfrhental data show thatthe steroid .derivatives of"the present invention have'strong·anti­
inf.lammatory activity, with higher the local ·selectivity than conventional ·compounds. Since the. compounds 
of the present invention are strongly effective at the IO'cal area and $xhibit weak systemic:activity (side 
effect), they are •.very useful as a medicine for curing or alleviating inflammation or rheumatism in mammals 

5 including human being, especial!y a$ an anti~inflamrriatory steroid agent. 
Compound (I) of the present· i~vention can exhibit its effect by administratio.n eitt:ier orally or otherwise. 

Because of its excellent local selectivity;, however, non-oral administration; e.g. through·the skin;· rectam, or 
the like, is preferable. Conventional_ base materials cah be blended with-Compound (I) for preparing external 
application preparations sue~ aS ointments, creams; lotions, cataplaSll'IS, and the like;. or supp9sifories: Such 

10 base materials may include various k.inds of oils and fats derived from plant. or animal~. water.,,soluble base 
materials, e.g. ·Rolyalkylene gl}~col; ·humectants, e.g. glycerol,· prQpylne ·glycol; su.rtac$.>active·· agents, 
preservatives, stabilizers, pH adjusting.agents, and the· like. · · · .. _·.··. -

Synthesis Example 1 
15 

Synthesis of dexamethasone 17 a-cyclopropanecarboxylate [9a-fluoro-11 tJ, 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, 
20 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 extract was washed with water and dried over 
anhydrous sodium sulfate. Aft;~r .evap9rating. chloroform under reduced. pressure, 60 rn.1: pf wethaoo.I,., 20: ml 
of chloroform •. anc:i ·1 ml of 2.·!'1 .. _aqueous solution of oxalic; acid ·'A'ere .~dded. to tt1e resiciv~~:.Tl;I~ mi~l~(e ·was 

25 stirred for 7 t:i~i,irs at room te,mpera.tl.lre. Attar the reaqtion •.. the solvent was evapQr~t.ed .. ~md._er.,Jeduced 
pressure and .the .. residu~ was p4rifiei:tover silica gel column chr.omatography to obtain 1.,~6.g ·M~ld;.!?f?-4%) 
of the t!tle c_ompound as colorless crystals. . . 

. ··. · .. .'·· . 

·'··· 

Synthesis Ex.ample 2 -:.· .. 

30 . : . ~ . : ,·:--. :'\ ., .. :·,._. 

Synthesis of _21-desoxydexamethasQ!Je. 17 a-cyclocarboxylate · [9a-ftuoro-11ti,17-dihydroxy-: 16a;~~thylpregna-
1,4-diene•3,20 .. dio.ne 17-cy<?loprop~tiecarboxylate] (Compound 2) · .... ···· · .: . . ... 

0.92 g _(2.00 mmol) of dexarrietha~one 17a-cyclopropanecarb~~ylate w~ dissolv~d .· ·i~to 20. ml of 
35 anhydrous tetraryydrofuran. After an addition of 1.0 ml (7 .. 18 mmol) of triethylamine, 0.30 ml (3.87 mmol) of 

meth~nesulfonyl chloride 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 chloroform, washed 
with water, and dried over anhydrous sodium sulfate. After evaporating chloroform,1.1nd!=lr red'-'PE!d.pre$sure, 
the residue was crystallizecl . troll\ e~her ·to obtain 0.864 g . (yield:. 80%) of dexamethasone 17a-

40 cyclopropanecarboxylate 21-methanesulfonate as colorless crystals. 
0.1.01 g (0'.189 mmol) of thE! me~hanesulfonate was dissolved into!> :m.1 of dimetf':lylform.~micleJ:1.nd 100 

mg (0.667 mmol) of sodium iodide was added to the solution. After refluxing for . .30 rni.nutas, dimethylfor­
mamide wa,s evaporated under r~duced .pressure. To the ·residue w~ added 30 ml Of::a.,5.% aque9us 
solution of sodiun m,ethabisulfite and,Jhe .mixture was stirr13d_ -for .3Q minutes: at-room:.ternPE!ratu~e. The 

45 reaction mixture was•iextracted wit!J. chloroform, w~h~d wi~h. water. •.. and dried. qv13r: anl:}ydr:o.u~: :SQdium 
sulfate. After evaporating: chioroforrri .. ".um::ler.. reduced . pressure, t~e . ~e~idue .was -purjfied , :qver, :siiica gel 

- colum_n chrom~t~.?raphy to obt.EJ.in ~3 mg, (yield: 63%) of tre. title· c;:orripo!-md as colorl13ss crystals; :. : :- . -. 

50 

Synthesis Exa~ple 3 

Synthesis of dexamethasone . 21 ~chloride 17 a-cyclopropanecarboxylate [21-chloro-9a~fluor0-11 ti, 17 • 
dihydr~xy-16a-methylpregna-1,4- ·dien~-3,20-dione 17;pycloprop~necarboxylate] (Compound ~) 

171 mg (0.32 ~mol) of dexain~thasone 17a-cyclopropanecarboxylate 21-methansulfonat~.· ~as dis-
55 solved into 10 ml of dimethylformamide. Aft.er an addition of 200 mg (9.09 mmol) of lithium chlqnde, the 

mixture. was stirred for 7 hours at 120.•C. Dimethylformamide was evaporated under reduced.pressure and 
the residue was dissolved into chloroform,. w~hed with water, and .·dried over anhyd~ous:sod_i~m:.~u-lfate. 
After evaporating chloroform under r~d~ced pressure, the resid~e was purified ov:~r silic~. g~l..column 

9 
. '· '.1:.::-····; 
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•.. EP. 0 393 658 81 . . . . : ~. · .. · .. 
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. . ·. ·;·. 

chromatography to obtaih 0.105 g (yield: 69.2%) of the title .compound ·a:s colorle$s -c~rystals.-=< · '° 

Synthesis Exampl~-.4 ·· 
; __ .· .. · ·· .. 

Synthesis of dexamethasone. 17a,~1-di.cyclopropanecarboxylate [9a·fluoro-11,6, 17,21-trihydroxy-16a·methyl­
pregna-1,4-diene-3,20-dione_ 17,21~dicyclopropanecarboxylate] (Compound 4) 

' . . . . . . 
.. 

1.04 g·· (2.26 mmol) ·of dexam.ethasone 17a-cycloprepanecarboxylate was dissolved into 20 g of 
anhydrous tetrahydrofuran. After an: ad.ditiOn of 1.0 ml (7.18 mmol) .of triethylamine, 0.50.g (4.78.mmol) of 

10 cyclopropanecarbonyl chloride was added dropwise, followed by stirring for ·a hours at room temperature. 
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The solvent was evaP.orated under·redueed pressure and the residue was dissolved into chloroform; =washed 
with water, and dried over anhydrous ,sodium· sulfate. After evaporating Chloroform under redu¢8d ·pressure, 
the residue was purified over silica gel ·column chromatography to obtain·0.96 g (yield: :a0.7%foMhe:title· 
compound as "colorless crystals. · · · · ·' · •·'' · 
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TABLJI: 3· 

..... I._:· - _- --.- . . _ , . _ 8.:6( 8._9(x2)~ -:~. 2.x12. 7_0<"2), -~&~·.2;16~ 1, 
., : .- :-.-- . .. ..

1 
: • • ., .•. 22. 9(X 1/2), 23.J( 1/2), 27. ~·. 3J. 0! 33. 6 

-· ... :--_:. :_._; ... ::~ · f; :_!;-t., · - : :· · oc~ < ,.<:·_: ·Ji.~)2~1.·n~~i>~f: 5~r.l~2~a. l~·Ji,~f: 11. o. 
, .... · _ . . · · -,- . r:· · ._ _ : -. - .. ~ ·· · · · 10 .. 9 < x 112>-. 12. & < x 112>. 95. o, 96. 4 _ 

· ·. · · ' -: ·'1· .· : · · .. ... (X 1/2), 104. 2(X 1/2), 125. l, 129. 7, 152. 3, 
· .:: .. ::.:-:.:.·, •• =·-~ ... ;;s;I::.'.'-::_: : .... L ...... "··. _ ..... J66~~· .17.~-~.!-~.?~~-" 1_~6-· .. ~·.}_9a.1 

c--. 
~ ~ ... 

(11 
... 
0 

0. 20-3. 40 (at, 228), 0. 96 13500, 1730, 'Colorless _ 
(d~ 3H), 1. 08 (s, 38), 1. 56 1660, 1620. ,CrJstal I 
(s, 3H), 4. 40 (11, 18), 4. 80

1

1605 _ i 240-2.41 1

1 (s, 28), 6. 20 (br, lff). . i 
6. 40. (dd, lH),' 7. 36(d, 18) I ._- -' .j ' 

I i I 

(_" 
(11 

m ,, 
Q 

! 
m 
m_ .... 



Cll 
Cll 

..... 
I\) 

.. c c- c 
Cll "" ~ Co> Co> I\) ~ .. .. 

Cll () en en () en en () 

TABLE 3 (Continued) 

~. I R in eq!Jation (I)._ Ro. · - -
• •c-NMR 8 ppm (CDC I. ~) 

1-I_ -

;I 
.-

-I ' 

l 
I 
I 
I 

i 

-18. 6, 9. 2. 12. 7. 16. 3. 16. 7. 18. 5,. ~2.·9 
(Xl/2), 23.2(Xl/2), 25.3(~2), .27.(, 

_- :· ~ - : . ·131. o. 33. 6(X1/2) I 33~ 9~ 34. 5 ( ~ 112).;: 35.- 4 
5' .. ·- I;_ O_CO"~ .... ·. - : 36. 7. 37. 9; -43 •. 5. -47. 8(X1/2) I 48. 4, 48.: 8. 

- - · - · ( ·X 1/2) o 66. 9, · 11. 0 ( X 1/2) o 12. 1 ( X 1/2) o 
':.. 

6 · oco-(l 
\......1 -

7 --oco-Q_ 

95. lo 96. ' ( x 1/2) I 104. 2 ( x 1/2) I 125. lo 
129. 8. 152. '· 166. 3, 174. s. 175. l. •186. 6. 198. 0 - - - -

I 8. 6, 9. 2. 12. 7. 16. 2. 16. 7. 22. 9(X 1/2.). 
i 23. 1( x 1/2). 25. 8 ( x 2). 27. 4. 30. o. 30. 1. 

I
. 31.0, 33.6(Xl/2), 33.9. 34.5(Xl/2),, 35.4 

36.7, 43.5(X2), 47.8(Xl/2), 48.3, t8.8 
- ( x 1/2). 66. 8. 70. 9 ( x 1/2). 72. 6 ( x 112) ,· . 
95, lo 96. ' ( x 112) I 104. 2 ( x 1/2) t 125. o, 
129. 7. 152. 4. 166. 3, 174. 5. 176. 4. 186. 6. 
198. 0 

8.6, 9.2, 12.7, 16.2, 16.7, 22.9(.XJ/2), 
23.l(Xl/2), 25;4(X2), 25.7, 27.·(; 29.0 
(X2), 31.0, 33.6(Xl/2), 33.9, 34.5 
(X 1/2);. 35. (, 36. 7, (2. 9, 43. 5, 47. 8 
( x 1/2), 48. 3, 48. 8 ( x 1/2). 86. 6. TO. 9 
( x 1/2). 72. 6 ( x l/2) • 95. 1. 96. 4 ( x 1/2) 
104. 2 ( x 1/2) I 125." lo 129. 8, 152, 3. 166. 2. 
174. 5. 175. 7. 186. 5. 198. 0 

1 H -NMR 8 ppm (CDC I. ~)1 _· 11 r I ~;tio.n · 
- . ' · · IR .... cm"' 1 (lip: t) 

0. 60-3. 40 (m, 24H), 3500, 1730, Colorless 
0. 94 (d, 3H), 1. 10 (s, 3H), 1660, 1620, Crystal 
l. 56 (s, 3H), 4. 40 (m, 1 H), _ · 1605 . 237 ~2"38 .. 
4. 80 (s, 2H), 6. 18 (b_r.lff). . · · 
6. 38 (dd, lff). 1. 34 (d; lff) 1. 

; 

I ' 

I-0. 70-3. 40 (m. 26ff), 0. 96 I 3500, f 72§. I Colorle~l 
(d,3H), 1.10(s,3H), 1.54, 1660 •• 6lil. 1 Crystal 
(s, 3H). 4. 40(m, 1H), 4. 82 l 1605 .. - : 206-207 
(s, 2H). 6. 18 (br. lH), 6. 40 
(dd, lH), 7. 32 (d, lH) 

0. 60-3. 40 (Iii, 28H), 0. 96 _ 'i · 3300, l 730, 
(d, 3H), 1. 08(s, 3Hlt- 1. 56 1660.1605 
(s, 3H). 4. 40 {m, lH), 4. 76 

-- (s, 2H), 6. 16 (br, lff), 6. 36 
·(dd, lff) I 7. 32 (d, lff) . -

-Colorl~ss 
Crystal 
267-268 

J 
-- •I 

. , .. , ... 

, __ .. ,m .. .,, 
--_ -0 

w 
~ 

! 
m ..... 

:. .-.· ·<:· 
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TABLE 3 (Continued) 

uc-NllR cJ ppm (CDC.I :i) 
. ~ ~·\ l

:;pec:1u-
1 ff - NMR cJ PPlll (CDC ~ :i) I IR :: : ca"'. 1 C:.,~\9ft) 

a. 6. 9. 2.. 12. 7. -is. 2._. 16. 7~ 20. 6.· .. 22. 9 : o. 60-3. 40 Cm. lTH).. · ' · 3475. 1750. ~!!~!~·· _
1
;_ 

( x 1/2), 23. 1( x 112), 27. 4, 3t 0, · 33. 6 0. 94 (d, 3H). 1. 08 (s, 3H). 1720, 1660, 
(Xl/2); -33.9. 34.5(Xl/2) •. 35.t 36.6. l._56(s.3H), 2.16(s.3H). 1615.1605 245-246 ~ 
43.5, 47.8(Xl/2). 48.4. 48.8(Xl/2),67.l, 4.40(m,lH), 4.80(s.2H), · I 
10.-9 ( x 1/2), 72.:5 ( x 1/2), 95~ 0, 96. 4 . . 6. 18 (br. lH), .6. 38 Cd~. lH), .. .· .. : 

.... _. (Xl/2), -104.2(Xl/2), 125.0, 129.7, 152.4, 7.34(d,1H) · · - _ : · 1-. l 
.. .. . . . 166. 3, 170, 6, 174. 6, 186. 6, 198, 1 -. . ·· . I 

•. • . . ··•. ···.· I 

8; 7, 9~ 1. 9. 3. 12. 7, . ;16. 31. · 16;: 7,: -~a .. 9. _._ 0. 40-3. 40 (m. l 7Hl. . 3480. 1730, Colorless 
. {X 1/2), · 23. 2{X l/2),: -27. 3, .27. .4, .. 3.1.. O. 0.-9Hd, 38), 1. lO(s, 3H), i 1660. 1620 •. Cry_atal 

33. § ( x !12), · 33. 9. 34. 5 ( x 1/2), · 35. (, 36. 1.· · t .18 ( t, 3ff), 1. 56 (s~ 3H). I 1605 212-243 
43. :>, 4;. 8 ( x 1/2) I 48. '· 48. 8 ( x 1/2). 67. o. 2. 48 (q, 2H). '· 40 (111, lH). . 

··I· .• l ... i . 
I - 9 I OCOCHaCH:i 

11. 0 ( x 112>, 72. 1 ( x 112). 95. O. 96. 4 4. 80 (s, 2ff). 6. 18 (br. lH), i 
(X 1/2), 104. 2(X 1/2),_ 125.1. 129. 8. _15_2. 4. 6. 40(dd. lff), 7. 34(d. lff) I 
166.3. 17_4.1. 17 .. 6. 18~~6. 198.1 . -

.. , I 
ts. s~2. 12.1.· 1to., 16.2. 16.7. 22.&. 22.sj o.70-3.50(m,36H),. . l a4so.2s20. . J 

. . 

1 

( X 1/2), "23. 1( X 1/2), 24. 9, 27. 4, 29, l, · 0. 94(d, 3H), 1. 08 (s, 3ff), j 1720, 1660, Colorless 'I 
. ·., . -... . . . 29. 2 ( x 2), 29. 4. 31. O. 31. 9, 33. 6 ( x 1/2). . .

1

1. 56 (s, 3Hl. 4. 40 (m, lH), 1 1620 _ . WUJ ...... ··' 
10 I OCO(CHi)1CH:1. 33.9(X2), 3(.5(Xl/2), 35.4, 36.7 •. 43.5. 4.78(s,2ff), 6.16(br,1H)., . 

47.8(Xl/2),. 48 .. 3, 48.8(X·l/2),.66.9, 71.0 6.36(dd,lH). 7.30(d.1H). Substance 
( x 1/2) I · 72, 7 ( x 1/2) I 95, o. 96, 3 ( x 1/2) t 
104, l(Xl/2), 125.1, 129. 7, 152. 4, 166. 3, 
113. '· 17 (. 5, 186. 6. 198. 0 

8; & ... 9. 2. 12. 7. 14. o. ·16~ 2. 16 •. 7. 22. 6 
.. ,-. . -· 

1 
' {X 1/2) ,-.·: 2-2. 8 ( X 1/2)., 2(. 9, ·, 27. 3~ 29 •. 3, 

· · .. ,_. ... < . ·. . .('x2),'. 29~.scx.n~ 29~ 6(x7>-; 31. Oi 31. 9. 
•: )~':.-.-J _O~~~C~ah.C_Hs-: :_,33~_6f~ll2)~ 33.9(X'2);' 34.5(><:1/~)~_35~4~_ ·· 
I .. . • .. ' :. : . • .- ·. . . . 36 •. 7 • .-. 43. '· "41. 1(X1/2) I 48. 3, 48~ 1.(X.l/2) 

0. 20-3. 40 (m. 48H), . "eat. _ _ j 
O. 96 (d, 3ff), 1. ,08. (s, 3H) , . 3450, 2930, Calorleu :I 
1. 56(s, 3H), l 40(ll, 1K); 1120.1660, 0111· .,, 
t 80(s, 2H>. ·&.18 - · 1620 - ··- · . : -· ,. " 
(br, lff), 6. 38 (dd. lff), I Substance I 

; . :; ' .'. :· .... &&; 9. 71. 0 ( x 1/2) I 72. 7 ( x 1/2). H. 9. 96. 3 1. 30 (d, lH) . 
:::{, i. , I '·· 

:; (X 1/2), 10(. l(X 1/2), 125. l, 129. 8, 152. 0, 
166. o. 173. 5. 17(.:5. 186. 5. 1~8. 0 . ...... 

m 
"'U . C:i 

! 
~ 
m .... 
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TABLE 3 (Continued) 

Comd·. 13C .,...NMR clppm CCDtl:~>... 1·H-NMR 6 ppin (CDC J. :i) Specifi-
oil in equation (I) IR nr -1. c'tio'\: _No.;· , .. · .. ... mP,;., ) -~.. ·?::- .. . aax Cl 

. : . . . 8. 6. 9. 2. 12. 7. 16. 2. 16. 7. 22: 41 X'2), ~2. 9 0. 60-3. 60 (o, 20H). , 13500. 1730, f "'""· (Xl/2), ·23.l(Xl/2), 25.6. 27.4. 31.0, 0.98(d,9H), l.09(s,3H), 1660.1620 . 

. 12. 
· /CHa 33~6(x1~2), 33.9. 34.5(xl/2). ·35.4.36.·7. l.56(s,3ff), 4.40Cm.1H). I ... 207_;208 

.. DCOCH1CH, 43._0. 43.5. 47~ 7(xl/2). 48.3,48;8(xl/2). _4.80Cs.2H). 6.18(br.1H), I · .. ·· .. .. · CH1 -66.8, 71.0(xl/2), 72.7(Xl/2), 95.0. 96.3 6.38(dd,lH),7.34(d,lH) . . 
·, . . : . : = .· . ex 112>. 104. H>< 112>. 125~ 1. · 129~·8. 152. 2. , · · .· I . ,_ :· 

: .. :.: , . . ! 166. 1. 112. 6, 114. 5, 186. 5, 197;9 1 
• . · I. . . . . . : .. 

.. 

.. . . 
. · ... . · 23, 2 (X l/2l, 27. 3 (X 4),: 31. 0, 33,·6(.x 1/2) . . . . 

. . 

.. I a. L 9. 2. 12. a. 16. 2. 16: 8." 2U(l!<'JN. 
· . , ::t::t. g_ ::lA !i (X 1 /2). 35. · 5. 36. 7 ~ ·38c 8~. · .&:t 5 • 

· 13 · l OCOC (CH a) a ·, · 47.8(Xl/2), 48.4. 48.8(Xl/2), 66.9, 71.0 
(Xl/2), 72.7(Xl/2), 95.2, 96.4(Xl/2), 
104. 2 ( x 1/2). 125. 1. 129. 8. 152. 3. 166. 3. 

·1.. . 

17 4. 5. 178. 3. 186. 6. 197. 8 

8.1. 9.3. 12. 7. 16.3 •. 16. 7, 22.9(Xl/2). 
23. 2(X 1/2), 27. 4, 27. 8, 31.- 0 (X2).- -33. 6 .,. ... I (Xl/2}. -33.9. 34.5(Xl/2). 35.=4~. 36:7 •. u: f :DqHCHa).-C.f.~. -43.5, 43~91· '7.8(Xl/2), 48.4,48.S(Xl/2), 
67. 1 •. 71. 0 ( Xl/2) I 72. 1 ( x 1/2) I 95. o. ·96. 4 
(X 1/2) • 104. 2 ( X 1/2) • 125. l, 129. 8, 152. 3, 
166. 2, 172. 2. 17 4. 6, 186. 6, 197. 9 

o. 60~3~ ~g_(ll, ! 7Hl I: . -... 
I . 

1 ·~~gg~·!1?g~:· ~1~1!~· 

I 
I 4. 40 (m, lff). 4. 80 (s, 2ff). · • 
1 6. 18 (br, lH), 6. 38 (dd, lH), 

1. 34 (d, lH) 

I 

I. 
I o.-so-3. 40 <•. 21H>. I 0. 96 (d, 3H), 1. 10 (s. 3ff), 
, 1. 56 (s. 3ff), 3. 64( t, 2H), 

4. H (m, lH), 4. 82 (s, 2H). 
6. 20 (br, lH), 6. 40 (dd, lH), 
1. 36(d, 1H) . 

' I 

I 3370~ ·1760. · 1eo1e>dess 
! 1725, 1660, 

1
1er1atal . 

I 1610 197'-198 
. ::.:I-· 

. 8. 6, 9; 21 12, 7, 16, 31 16. 7, 22~ 9.( x 1/2) I 
:· . · · . . · 1 . - : I . .. . . .. _. 23. 1( x 112>. 26. 2 c x 2>. 2s. 5. 2.7. '· a1. o. 

··<.· .{' :·. , · ·.· :. ·.:. 3t5(Xl/2)'; 35~4. 36,8, 37.2, 43.4, 47.7 
., ·' ··: : ''· l5 ·, ·. ~CUCHaCH.-0 ·. (X 1/2). :48~'.·3 •. 48. 1{X 1/2). 87. o. 71. 0 

1 0. 60-3. 80 (m. 32H) •. 
i 0. 96 (d, 3H). 1. 08 (s. 3H) ~- · 
j 1. 56 (s, 3H), 4. 40 (m, lff), 
I 4. 80 (s. 2ff), 6. 20 (br, lff), 
1 

6. 40 (dd, lH). 1. 32 (d, i~> ·. 

3300, 1720, IColorleaa , 
· nso. 1600 ·icn;~7 ·r · ···· · 

. · .. I 
.... ~ .· . 

I . ·,. 

,,.·.. .. l . . 31.5.·32.2. 33.0(x2). 33.&(xl/2). 33.9, 

• •• • · · • • • • ' • · 
1'\.Y ( x 1/2) O 72, a ( x 1/2) I 94. 91 98, 4 ( x 1/2) t 

. • : • ,.··_:",c ; '.·.,: ,;. ::.::.:- • 104.2(Xl/2), 125.-2. 129.8, 151.9, 165.8, 
_: ,··:.·:. · .. ::: ... . . 173.8, 174.5. 186.4. 197.9. . 

I .. :, · . .: .. :· 
.> 

. ·. =· •.. ··.: :. ·--~. '·'· .; .••. . :· ,.,, -·-~· : -~ .... • . • •... ..: ; . • • . . • • . •. . . . • .•• ~··· •. ,. .. . . ... ' •• •.. . •. . 
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TABLE 3 (~tinued)· 

. co.Ht. R in equation (l)° · · 
. . ··· 11C-RMR 6 ppm (CDC:i :;) .. 

Ro~ 

.... 
(11 8, 3. 9. 3. 12. 8, 16. 2. 16. 8. 22. 9 ( x 1/2). 

. 23. 1 ( x 1/2). 27. 5 •. 3.kl. 33. 7 ( x 1/2). 33. 9, ii-~.... . 

. ,,. . -· . 3t6Cx-1/2). 35.6, 36 .. 4. 43. 7,48,DC><l/2). 

... ocn-@ .. ·. '8. 6, (9. Q(X 1/2). 67, 7, 70. 8(X1/2), 72. 4 
. 16 ,· (Xl/2), .95:5, 96. 7(Xl/2), 104. 5(Xl/2), 

12l 9. 128. 5 ( x 2). 129. 4, 129~ 5. 130. 0 

. J .. ·,. 

... ( x 2) t 133. 5. 153. 11 166, 6, 167, l, 174~ 81 . 
181. l, 198. 0 

... . · · ..... · 

;( 

II> ... 
0 en 

.aH-NMR 6 ppm (COC:.C:a) 

0. 40-3. 50 Cm. 17H). 
o~ 96 (d, 38), 1. 12 (s, 3H}. 
l. 56(s, 3H), t 36(m.1H), 
4. 94 (d, 18), 5. 16 (d, lH) I 
6.18(br, 18), 6. 38(dd, lH), 
7.36(d.1H), 7.60(m,3H), 
8. 18 (m, 2H) . . . 

c 
... en 0 

.. 

. --

Specifi-
lit Hr •I 

•••• Cll 
,1 . 
~·dip~) 

3400. 1720. Colorless 

· lftO. 1620. Crystal 

16.10 259-260 
... 

. .. 

... 

··::'·······'•'••· ··:·.;;,; :· .. ·:.· ..... 
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EP 0 393 658 B1 

Preparation Example 1 

(Ointment> 

(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 
lsopropyl myristate 5 
Glycerol monostearate 4 
Polyo~yethylenecetyl ether (20EO) 2.5 
Methyl paraoxybenzQate 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 
Clalms for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE 

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

n~ /R 
~c .:<] 
Cff a ........ UCO . 

...... CH I 
"' 

( I ) 

0 
'_: 

16 
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Preparation Example 1 . : .. ':·:: ·~· 

i~.1~~! ~:i\; 

{Ointment> 

(gram) 

Compound 1 0.05 
White petrolatum • 89.95 

· Light jicjuid paraffih 5 . . 
Propylene glycol 5 

100 

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

Preparation Example 2 

<Cream} 

.. (gram) 

Compound 4 Q.05 
Cetanol 

... 

5 
White petrolatum 7 
lsopropyl myristate 5 
Glycerol:monostearate . 4 
Polyoxy~thylenecetyl ether (20EO) 2.5 
Methyl paraoxybenzoate • 0.1 
Propyl pa,ra~xybenzoate "1 J 

0.05 
Purified water . ,. •' 76.3 

1:00 

A cream was prepared using the above formulation according to a conventional method. 
Obvi.ously, numerous. mo<;lifications .and variations of the present invention are .possi.bl.e :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 
Clalms for the following Contracting Sta,tes: BE, CH, DE, FR, GB, IT, LI, NL, SE 

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

. ·:: .. ·. . R .· : 
°'/: · .. 
. ,.c, ~--.cu. oco. . .• . . ,........ . 

... _ ..... CH s• · · . .. ~ . 

( I ) 

0 

16 
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wherein R is a hydrogen i:l,fom, a halogen atom, a hydroxy groyt.>. o.r a group -OCOR1, wherein R1 is a 
linear or branched alkyl grol!p which may be substituted by a -ti:Sf6gen atom or a cycloalkyl group, a 
cycioalkyl group, or an aryl- group. - -

0' 5 2. A process for_preparing a st~roid deriva~ive represented, by formula-(la), 

10 

15 

( I a ) 

0 
20 

which comprises: 
reacting dexamethasone formula (II), 

~ ·. . ' 

25 OH' - -~- . : : ,_::, ~ .. =. . ; ; • 

ii 

30 

35 0 - ( II ) 

and a trialkyl orthocyclopropane carb-oxylate of formula (Ill), 

(III) 

45 

wherein R' is _an alkyl group, in the_ presence of an acid, thus producing an. intermolec.ular ort~q-ester 
compound of formula (IV),-- _ , _ - - · - - - - . . 

- " 
50 

55 
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.··:··' · .. · o··- · · · O·R·'···'· 
·r·~·c~·· ·.· 

~c -------- o- '[7 ..... ...~ ..... cu, 
·• .. : 

(IV) 
0 

wherein R' has the same meaning as defined in formuia (Ill), followed by hydrolysis of a compound of 
formula (IV).· 

A process for preparing a steroid derivative represented by formula (lb), 

.. · .. . / OCORa 
~c . 
cu, ....... n.co i:<J: i.' · .. ··cu · · ·· .............. I:_· . . . . .. ;. 

0 
( I b ) 

wherein R1 is a linear or branched alkyl group which may be substituted by a halogen atom or a 
cycloalkyl group, a cycloalkyl group, which comprises: 
reacting a compound of formula (la), 

r-DH ·°'- / '' ' 
CH a C ......... OCO ~ 

.. ~:.Cff a~ 

( I a ) 

0 

' . 
and carboxylic acid or its reactive derivative of formula (V), 

.• .· 

R1COOH (V) 

wherein R1 has the same meaning as .defined in formula (lb). 

18 111111111111111111111111111111 
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4. A process for preparing a. steroid derivative represented by formula(lc), 
~;;:~ · .. \ . . . ·: ···:. ':. 

·· ... 

. 0 

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

0 

°'- /_Cffa. ' 

CHa ........ oco~ 
... ~ .... CHa ~ 

( I c ) 

. r- OSOaRa 
~. / . 

'c ~ 
·cu, .. ;. .. ~D.COi~-~ 

· · ...... CH a . ' ·.· 

(VII) 

wherein ~ is an alkyl group or a phenyl group which may be substituted by an alkyl group and alkali 

iodid_e, followed by reducing the reaction product. ' 

5. A process for preparing a steroid derivative represented by formula (Id), 

r-x 
.. oco~:._,· ..... ..... . 

' ,,.,.,[ff I .· 

...... · 

( I 4 ) 

0 
. . . . : 

I. I: 

wherein Xis a halogen atqm, whjch comprises: reacting a compound of formula (Vil), 

. : . . ~ ; .ii 

19 111111111111111111111111111111 
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"·. 
·: ... · 

-· . . . ' 

(VII) 
0 

wherein ~ is an alkyl group or a phenyl group whic~ may be substituted by an alkyl group and a 
halogenated alkali .. 

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

/
·-R 

"- . . .. . c i:-<1" .. . ;; , .. CHs ..... OCO ._ .... -~, .·· 
..... ··cu · 

·................. I ~ 
.. ·. . . 

,_· 

( I ) 

0 
.. . ... ~ ~ .· 

wherein R is a hydrogen atom, a halogen atom, a hydroxy group, or a group -OCOR1, wherein R1 is a 
linear or branched alkyl group which may be substituted by a halogen atom or a cycloalkyl group, a 
cycloalkyf group, or an aryl group. .:,. ·: ::;. . .... · 

Claim for the following Contracting State : ES 
" .. ·"::.'·· 

1. A process tor preparing a sterc;>ictderivative represented by fol.'mula (I) 

~/R 
c ~-.· CHs .... OCO · · .. , .. 

. '" . !It., ... C H s · 
- "' 

0 

wherein Risa hydrogen atom,~ tialogen atom, a hydroxy group, or a gr9up -OC()Rh wherein R1 is a 
linear or branc~ed ~lkyl group ~ich may be substituted by a halogen atom or a cyclq(llkyl gro!Jp, a 

20 
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cycioalkyl group, or an aryi group, characterized in that a steroid_ derivative represented by formula (la), 
:}i: .. :.::.:··: . . ·.....-:.::·-<:·~.·.; ; 

: .. : . : 

. . . . .0 H 
... : 
~-~- . - .~r-·. 

. , c ~ 
CHa · .... oco 

........ ~, ..... CH a 

~-. : . · .. 

... 

·:· ... 
( I_.)i ):' · 

~; '; . : . ; . 

0 . 

is prepared by 
reacting dexamethasone formula (II), 

':· .. 

{ II ) 

and a trialkyl orthocyclopropane carboxylate of formula (Ill); 
€,· 

[:>--c(OR' )3 (III) 

wherein R' is an alkyl group, in the presence of an acid, thus producing an iritermolecular ortho-ester 
compound of formula (IV), 

21 
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(IV) 
0 

wherein R' has the same meaning as defined in formula (Ill), followed by hydrolysis of a compound of 
formula (IV); or a steroid derivative 
represented by formula (lb), 

F OCDRa. . . 
~ . 

CH a C ,,,,OCO J:<J, '.' 
· .. CH· , ;· ,........ .., . 

0 
( I b ) 

wherein R1 is a linear· or branched alkyl group which may be substituted by a halogen atom or a 
cycloalkyl group, a cycloalkyl group, is prepared by 

reacting a compound of formula (la), 

D 

and carboxylic acid or its reactive derivative of formula (V), 

R1COOH (V) 

wherein R1. has the. same meaning as de~ined in formula (lb); 
or a steroid derivative represented by .formula (le) 

22 

I a ) 
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n~ ~nu~, .. 
~c.....-· .. 
cu, ..... ~ .. oco~: ,. --

~· 5 . ... ...... CH:s "J. 

l.J 

10 

0 
( I c ) 

..... 

15 is prepared by 
reacting a compound of formula (VII), 

/ OS02R2 

~c i-:<J 
CH, ...... OCO 

· .. .. .. CH, · 
.......... : 

20 

25 ; . 

(VII) 
a 

30 

wherein R2 is an alkyl group or a phenyl group whi~h may be substituted by an alkyl group and alkali 

iodide, followed by reducing the :l'.eaction product; _or. 

· a steroid derivative 
35 represented by formula (Id),. 

40 

( I d ) 

50 wherein Xis a halogen at~m. is prepared by 

reacting a compound of formula (VII), 

;,·· .... ;" .· .. 

55 
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(VII) 
a 

wherein R2 is an alkyl group or a phenyl group which may be substituted by an alkyl group and a 
halogenated alkali. 

Patentanspruche 
Patentansprilche fUr folgende Vert_ragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Steroid-Derivat, das durch die Formal (I) 

~/R .. t-· 

cu. c __ .. oco~ . 
. ,. .. CH~~ ...... ~ •.: 

( I ) 

a 

dargestellt wird, in der Fl tor ein Wasserstoffatom, ein Halogenatom, eine Hydroxygrupp1;1. od_er. .. ei_ne 
Gruppe -OCOR1 steht, worin R1 eine liileare oder verzweigte Alkylgruppe, die durch ein Halogenatom 
oder eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe oder eine Arylgruppe ist. 

2. Verfahren zur Herstellung eines Staroid-,Darivats, das durch die. Formal. (la) 

( I a ) 

0 

dargestellt wird, welches umfaBt: 

24 I lllllll llllll lllll lllll II llll 
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Umsetzen von Dexami:lthason der Formel (II) 

·. ~ . . .\ 
:; .. 

,. ;._ .. 

0 
c n > 

und eines Trialkylorthocyclopropancarboxylats der Fc•rmel (Ill), 

~(OR'J3 (III) 

in der R' eine Alkylgruppe ist, in Gegenwart einer S~ur&, wodurch man eine intermolekulare Orthoester-

Verbindung der Formal (IV). · · 

a 

· r o, ·~··O·R'. 
n~ :~cV ~c · o........-
c fl~ ............... ... 

......... ......... c ff' 

(xv ) 

erzeugt, in der R' dieselbe ;,,ie in Formal (ill) definierte Bedeutung aufweist, ·~efolgt von der Hydrolyse 

45 einer Verbindung der Formal (IV). 

·. ~ '. . : . . . . . . : :. . . .·: . . 

50 

55 l . 

25 
I 111111111111111111 1111111 1111 

* C l M S * 



·I 
,~, 5 

10 

15 

20 

25 

30 

35 

EP 0 393 658 81 

3. Verfahren zur Herstellung eines Steroid-Derivats, das durch die Formal (lb) 

/ OCOR1 

~c i:<J CH:t .,, .... OCO 
· ......... CH :s 

( I b ) 
0 

dargestellt wird, in der R1 eine lineare oder verzweigte Alkylgruppe, die durch e_in Halogenatom oder 
eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe ist, welches umfaBt: 

Umsetzen einer Verbindung der Fqr:mel (la). 

· ( l a ) 

a 

~· und von Carbonsiiure oder deren reaktivem Derivat der Formal (V), 

R1COOH . (V) 

40 in der Rt dieselbe wie in.ForlT)el (lb) definierte Bedeutung aufweist. 

4. Verfahren zur Herstellung eines.Steroi~-Derivats, das durch die Formal (le) 

~ _.;CH:s · 
c i:<]· cu:s= .......... oco ... . . ..... en~ · . 

. · ..... ... 

45 

50 

55 0 
( I c ) 

dargestellt wird, welches umfaBt: 

26 
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Umsetzen einer Verbindun9 der.Formel (VII), 

~···r_OS02R2 

c~c .-DCO_A 
.... ........ CH:s~ 

(VII) 
0 

in der R2 eine Alkylgruppe oder eine Phenylgruppe ist, die durch eine Alkylgruppe substituiert sein 

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

20 5. Verfahren zur Herstellung eines SteroichDerivats, das durch die Formal (Id) 

25 

30 

35 

4-0 

45 

50 

55 

. r-X 
°'c/ . 
CH:s ..... oca N·· :..:. · .... . 

,,, ...... C ff :s 

( I d ) 

a 
dargestellt wird, in der X ein Halogenatom ist, welches umfaBt: 

Umsetzen einer Verbindung der Formal (VII), 

. :< ~: :: .. 

a 
. (VII) 

in der R2 eine Alkylgruppe oder ~ine :Phenylgruppe ist, die durch eine Alkylgr1,.1ppe Sl,lb~ituiert sein 

kann, und eines halogenierten Alkalls. · 

6. Pharmazeutische Zusammensetzung zum Heilen oder Lindern von Entzllndung oder Rheumatismus, 

umfassend als aktiven Bestandteil ein Steroid-Derivat, das durch die Formel (I) 
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. · ... 
._,.· /-R·: .. ,· .. 
::~ ..... · 

. C -~·· · · CH:1 ........ aco ·:· · · · 
_ ................. C.H :1 · 

. '; . . ; . ~ .. : ~- : 

( I ) 
;. a 1 ,J 

dargestellt wird; in der R fOr. ein Wasserstoffatom, ein Halogenatom, eihe Hydroxygruppe oder eine 
Gruppe -OCORt steht, worin Rt eine lineare oder verzweigte Alkylgruppe, die durch ein Halogenatom 
oder eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe oder eine Arylgruppe ist. 

Patentanspruch filr folgenden Vertragsstaat: ES 

1. Verfahren zur Herstellung eines Steroid-Derivats, das durch die Formal (I) 

. ( I . ) 
. . ~ 

dargestellt win;!, in der R fOr ein Wasser~offatom, ein HalOgenatom, eirie t1ydr9xygr4ppe q(f~r eine 
Gruppe -OCORt steht, worin Rt eine lineare oder verzweigte Alkylgruppe, die d!-JrCh · eiri Halogen~9m 
oder eine Cycloalkylgruppe substiMert seir.i kann, ei~e Cyc.loal~ylgruppe ,oder. e!rie. ,Af:y!gruppe ist, 
dadurch gekennzeichnet, daB ein Steroid-Derivat, das durch die.Formal (la) .·. . . 

. ; ~. ·. ·'. . ··. ; 

( I a ) 

(] 

dargestellt wird, hergestellt wird durch. 
Urrisetzen ~on Dexamethason der Formal (II) 

, .... _ 

~: : ': •' .. 28 
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····.·. 

0 .. ( II }. 

und eines Tr1alkylorthocyclopropancarboxylats der Formal (111), 

~(OR')3 (III) 

•. 

in der R' eine Alkylgruppa ist, in Gegenwart einar Sa.ure, wodurch rrian eina· intarmolekulara Orthoester-
Verbindung der Formal (IV) · 

{IV ) 

arzeugt, in dar R' diasalba wie in Formal (Ill) definierte Bedeutung aufweist, gefolgt von der Hydrolyse 
einer Verbindung der Formal (IV); oder .. 

ein Steroid-Derivat, das durch· die ·i=ormel (lb) 

~ . F 0~9.R,~ .. ·'·~.,,. ...... ' . 

cn~c· .... oco~. ·.·.···· 
' 

....... ',CH ·. · '·. .............. ;.;. :s . . . : 

( I b ) 
0 

29 
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dargestellt wird, in der R1 eli{J lineare oder verzweigt~ Alkylgruppe, .die durch, ein Halogenatom oder 
eine Cycloalkylgruppe substituiert sein kann, eine Cycloalkylgruppe ist, hergestellt wird durch 

Umsetzen einer Verbindung der Former (la) 

( I a ) 

0 

und von Carbonsaure oder deren reaktivem Derivat der Formal (V) 

R1COOH (V) 

in der R1 dieselbe wie in Formal (lb) definierte Bedeutung aufwei~t; oder 
ein St~roid-Derivat •. d~~ durc:h die_Formel .(le) . '; , . . ·.. .· : : ~ ~- . ;. ' .. ··. : 

( I c ) 
0 

dargestellt wird, hergestellt wird durch 
Umsetzen einer Verbindung der Formel (VII), 

_;. < .· 

(VII) 

0 

in der ~ eine Alkylgruppe o!1er ·eine Phenylgruppl> i:.1, die durch eine Alkylgruppe substituiert sein 
kann, und eines Alkaliiodids, gefolgt vom Reduzieren des Reaktionsprodukts; oder 

30 111111111111111111111111111111 
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ein Steroid-Derivat, das durch die Formel (Id) 

0 

dargestellt wird, in der X ein _ Halogenatom ist, hergestellt wird durch 

Umsetzen einer Verbindung der Formal (VII), 

0 

( i d ) 
. ,. ·: .:·· 

(VII} 

in der A2 eine Alkylgruppe. oder·, ein:e PhenylgrL1ppe ist, die durch eine Alkylgruppe. substitulert sein 

kann, und eines·halogenierten Alkalis. -

Revendlcatlons 
Revendlcatlons pour les Etats con~ractants _sulvants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

.. . . . · 

1. Derive srero)Cle represenre par la formula (I) : 

~/R 
c ~-.. 

.. CH:s ........ aco .· · · .. · 
...... CH ·:i .. . 

.. , . ( I } 

a 
. ·-· . -._ .. ·.. . ii" ,_ .· . . -. - - :_:- ·:_··. ·-. 

dans laquelle R. represente u_n-. atome d'hydrogene, un atome d'halogene, un groupe hydroxy ou un 

31 
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groupe -OCOR1 I dans lequei R~ represente uri groupe alkyle, lineaire OU ramifie, quj peut @tre substitue 
par un atome d'halogene OU uii groupe cycloalkyle, un groupe cycloalkyle OU un groupe aryle. 

; ·' •. ' . . ,. : . 
. . 

2. Procede de preparation d'un derhie,.~ro\Cle represe~~ par la:rormule (la)·: 

·· .. ·." ., . . . . . . OH 

.. . , . IL.,. c ri:-<]. 
···. · ·en~ ...... a co · 

.................. CH :i 

( I a ) 

0 

qui comprend la reaction de la dexamethasone, representee par la formula (II) : 

··.· : . . · ... 

(.II ) 

,; 

et d'un orthocyclopropane carbo><ylate de trialkyle, represente par la formula (Ill) : 

e>--c(OR' )3 (III) 

dans laquelle R' represente un groupe alkyle, en presence d'un acide, conduisant ainsi a un compose 
45 orthoester intermoleculaire, represente par la formula (IV) : . , ... 

50 

55 

.;; 
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.. :. < 

0 
(IV ) 

:;. 

dans laqualla R' a la m@ma signification qua calla definia dans-la formula (Ill), 

suivie par !'hydrolyse du compose de la formula (IV). 

Procede de preparation d'un derive stero'1ae represente par la formula (lb): 

( I b } 
0 

dans laquelle R, represente un groupe alkyle, lineaire ou ramifie, qui peut @tre substitue par un atome 

d'halogene ou un groupe cyCloalkyle, un groupe ·cycloalkyle, qui comprend la reaction d'un compose 

represante .Par la formula (la) : _. . 
·'? ., 

. 0 H 
··,n_ ~: . 
~ / .· 

tH,c .... aco~ 
.......... ,c~ 

( I a ) 

0 

et d'un acide carboxylique, ou de: s~m derive reactif, represente par la formula (V) : 

55 R, COOH (V) 

dans laquell.e Rt a I~ m@me sign_ification .que cell~_ d~finie dans la formula (lb) •.. 

.. .. · .. :l 
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4. Procede de preparation d'un derivtl stero1C:le represente par la formula (le) : 

. fl 

10 

0 
··~ 

( I c ) 

15 

V qui comprend la reaction d'un compose represente par la formula (VII) : 

20 

25 

30 

35 

40 

45 

50 

55 

0 {VII) 

. dans laquelle R2 est un groupe alkyle 01,1 un groupe phenyle qui peut ~tre substitue par un groupe 

alkyle, et d'un iodure alcalin, suivie par la reduction du produit de reaction. 

. . ' 

5. Procede de preparation d'un derive stero1C:le represente par la formula (Id) : 

( I d ) 

0 

dans laquelle X represente · un atonie d'halogene, qui comprend la reaction d'i.in .·compose represente 

par la formula .(VII) : 

·' .. :.·· . :.:: ... : . 

34 l lllllll lllll\ 111\l \\Ill \\ \Ill 
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(VII) 

a 

dans laquelle ~ est un groupe alkyle ou un groupe phenyle qui peut ~tre substitue par un groupe 
alkyle, et d'un alcali halogene. 

6. Composition pharmaceutiqua pour soigner ou soulager las inflammations ou les rhumatismas, compra­
nant, en tant que composant actif, un derive sterolCle rapresante par la formula (I) : 

/R 
~c -~-
CH:s · .... oco~ 

....... .... .... ..:. ... CH :s .. 

0 

dans laqualla R represanta un atome d'hydroge.na; un atome d'halogena, un groupe hydroxy ou un 
groupe -OCOR1, dans lequal R1 est un groupa alkyle, lineaira ou ramifie, qui peut ~tre substitue par un 
atome d'halogena ou un groupe ;eycloalkyle, un groupa cycloalkyle ou un groupe.~ryJe.: .. · ... 

40 Revendication pour l'Etat contractant suivant : ES 

1. Procede de .preparation d'un d~rive ~t~~o·1~a. rapre.s6.nte ~ar la fo~mule (I).:. 
':... ··:. '..: •' 

45 

50 

( I ) 
55 0 

dans laquelle R represente un ~tome d'hydrogepe, un atome ~'halogene, un groupe !iydroxy ou un 

35 
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. ' . 

groupe -OCOR1, dans lequei R1 est un groupe alkyle, !ineaire ou r~rnifie, qui peut ~tre substitue par un 
atome d'halogene ou un groupe cycloalkyle, un groupe cycloalkyle ou. un groupe aryle, caracterise par 
le fait qu'un derive steroil:le represente. par laformule (la) : · 

:. · ; /:1~ OH "' · .. , . n_ . . 
~). ··· .. ·_·;. ;~ c . . . 

. ,: Cff:s , .... OCO ~ 
' ,, .... CH:s ~ 

0 
( I a ) . 

est prepare par reaction de la dexamethasone representee par la formula (II) : 

; : . . .· .. : . ;- ·. ; ·. t: ;/- : ... ·:~ ; .... 

. '; ·.:~· .... : ;. ·.-:: :. .. . . 

(:II ) 

et d'un orthocyclopropane carboxy:late de trialkyle, represente par la formula (Ill) : 
. . l 

{III) 

dans laquelle R' represente un groupe alkyle, en presence d'un acide, conduisant ainsi a un compose 
orthoester intermoleculaire, represente par la formula (IV) : 

~ .r. 0:::- c/''l/' . . 0-R-' 
c · . . a · · · · . 

CH . : ·............ . 
:s '!4.'' . 

. ~ ~;.C-H: 
_ _J .... 

(IV ) 
a .. . ::·.". 

' -~ 
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. . ~ 

dans laquelle R' a la meme. signification que celle definie dans la formula (Ill), 
suivie par l'l:tydrolyse du compose de la formula (IV) ; · ·. ' ;~: · 
ou bien qu'un derive de stero1'tle represente par la fcrmule (lb) : 

.. 
\.,.,./ 5 

: ":'.. 

10 

.15 

0 
{ I b ) 

dans laquelle R1 est un groupe alkyle, lineaire ou ramifie, qui peut etre substitue par un atome 
20 d'halogene ou un groupe cycloalkyle, µn groupe cycioalkyle,, 

est prepare par reaction d'un compose represen~ par la formula (la) : 

25 

30 

{ I a ) 

0 
35 

et d'un acide carboxylique, ·ou de son derive reactif, represente par la formul~ (V): 

R1COOH (V) 
40 

dans laquelle R1 a la meme significa~ior:i que celle definie d.ans la formula (lb) ; . •·. ,. : . . · , ,.,, .... 
ou bien qu'un di§rive stero1Cle represem9. par la formula (le) : . . · · ·. 

45 

50 

0 ( I c i) . 
55 

est prepare par la reaction d'un compose represente par la formula (VII) : 
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'.·· 

(VII) 
a 

dans laquelle R.2 represente un groupe alkyle ou un groupe pMnyle qui peut @tre substitue par un 
groupe alkyle, et d'un iodure alcalin, suivi par une reduction du produit de reaction ; 
ou bien un derive steroYde represente par la formula (Id) : 

0 .. ·. 

dans laquelle. X represente un atom~ d'halogene, 
est prepare par la reaction d'un compose represente par la formula (VII) : 

0 

. . 

'• ( i d ) 

. . . ·. :~ . 

(VII) 

dans laquelle R2 e~t un groupe ~ikyle · ou un groupe ·phenyle qui peut @tre substitue par un groupe 
alkyle et d'un alcali halogene. 
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