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equi nol.ar anputhe measingsdefinedtinFdninda laThis latfer tecliod is complele WIBDENGpIE) e theGridiotis BERed

(For- 45 nul e byptangeet peecedyses, ¢g., washingeniagueous solytionepti G, witfsanckpproprists organiFsoiventsuchias

with a. 21-i%dd® WWWP‘“&EN%H“#@%"‘"PW fogngehyst er oi d whi ch may be

represented re " ef I8 abgnd apd X ds -GON{Rut do me&“‘w' W,W W“"
Forml 8 Vi i ,
ane. - &( ) ) ety T“’u o nFor

enpl oyed the r

21- 0- nmesyl "ste :o_

equivalentof
60- 70(err)C.

q’”Epr ooofabaso
as*DMF in the pr E
di i sop- ropyl su
adj usting t,pe ngthSwith'ah

AN agiee '“‘BF\? it g1 grganio
bared by .hed .to v\%iasuhme_
b, &valerglactone rstactin Formula
oulikyi¥difohate of Rormid ' vent
acetate, and fd&&ﬁ MMSbehé)’drﬁ'B glv%‘iﬂd’dé?& :azmnqausa&m&ivm&@mx

Y I's a-bond anthe¥midé lsrédoldldl Ritf p-nitrdpRsHPIRNISHERSMIAR Yn £4 Wa&&&%ﬁ&ﬂﬁﬁaﬁkm&d
equi nol ar  anpsyidineGind Rolated bpdﬁd&a PloBddtires! ®/givé %lcvﬁpdﬂﬁdaliﬂr—'mhla%ummwt isolation

bi s-aci d of t hefohmeompoindbiolPomiudail?) - COOH (Formula Vill) 55 wherein n has the
meani ng defe ned Tie dempountiscof Formula &V whieyeiredOis eN(R ()-GO avecpépafiad O reacting hi-appropiiité-v-sulfo
t he presence cfikasoksicldhavirglah sliyiznechaindeiigth ofifram 1 S Schrbarsataisivith an e ayihedidohdl afthefemula
with optional HeHWYHRe. whewsin ncand Rithevertheinedningdefitdddn Famnulall, i & dry aprotiS@dreént, such
(Fommul-a | X wAsTHF josDMEtin the presenis of digysiohexyloarbodiihide) (DCEDto yiels thedrde: Anygathr formed by
reacting w th rrastion atéhe wengang ptiheramino pigpholte eliminated iy selertiveshydeslysis. itornetively, & cyclic
such as tri®&t P!i’ﬁﬁﬁ Fomula-fy(sen Forpua Gher) pueh &2 3-aulfoprapionig Anbydride ip-reactpd with a w-amino
reaction m xt §' HWEW@‘WW’“W@*ﬁW&WFWW&MﬂWW@W ct Is isolated
Formula I X is e R pf"b'ﬁ%ép C spivent and tregled with p-nitro-
(err) nSO8- (F : Ofpfonpfe l" W%?'Qﬁe! o °°'"P°EP” ?4'3“'%!")""@1"?‘%""""""’

neani ngs d o b 2o

: _ ;@}7 er reactlon | | L s th|
e ut.&%ﬁé‘-‘“% Eis) e %% ol i

_ rﬁ.
ethyl acetate Lir E vent ln
Srbence’ o?oﬁa e@a

Al ternatively

activated deripyiahders eﬁw.m{oaa knxnlss.aadmpnmwnge mn& aﬁ&ﬁ%@%ﬁnm
of a tertiary pseRt obpflingX givé & fehdlive MKed IEnitioBhéhyl\Carbanatilesie f FomtuRNVEdi at e of
the form a (err) Té prejiame tha cofpounti of Fomulad whe@in'X 15 Suldr, il Qlipheta Bihar alcatel sftiRtormita

¥
' i ne

For-.mul a | arkd(CaiFhelo wherbind i dadBiedinFomUiAe akd HiaRid BRIDHOErOME) for Ibey Ifishdled With tfiourea - -

then reacted Vihiefuxing foetdicond td el s isottidurohiim saltwlildhiis Whér dieaver tly ireating the @dmpound with
Fornmul a X l# candijyeolstbasetpyiai arco-mavapiialkaniolHS(CH,),OHI- Tid o-hirtapto aikalid, aftsr oleton eia stin- -
a base such asdaplmetihtids,c.g., Bistilalioy iaien réacied withuar o-brembdikyisulfosio lacid efdormula\BRCHY)EPH
an agueous solwhefeinm iass ¢afindsl imFarhulsior @ sulfore of Fawbie 8 intq sobmmwlmm bquivelents ofdnor-
and puri fyi ng 9e9icbese ixwster. ﬁ'@ﬁ' @HG‘HNB‘VGN (&t alnoba gy  adggddo solubiifen thargacignts. The

Fonul a |V wherRsgdyct:el fognulg W‘&ﬁ?uf"“{' 81"?'2:“&“"
sui tabl e alf pHaghieyed idjred at thia stage to g

8-val erol act orf} rm fhe Bylfoxide, Le.. I8 +$(0)-
l ength, with apes foyrer gjcolal ptiv'G:. f::i;
in an aprotic | stane ari‘drlo o for

which I's isplaleq
with p-nit?gp
presence of p

:
i i

; 9%%?&%5‘@@%%&

conpounds of b? @f%%%sfm QEOWe&QHIP ebglvethe

Formula 1. 20 wmpw are

prepared bys r eacnwmmﬁmmmmn%uﬂeoﬁla%hebﬁﬁ n@awumaﬁa of the formula
al kyl ene chai vy ng,réo.af(ﬁmkn)meranﬁ&rﬁbﬂrsmmmﬁobneayvcmwmnam drp boidr aftbtic
the formula ( sifdh & DMP of DMSTin 1Rd PrebishyeCor a BeitiarRumiitie 3Gch od BleiniBifine. I?hﬁeamﬂma
1, in a dry aps (iblated Dypdtarart prodetrds Ryivé drcompouhtMif Folmiutal IV Or i LEsT WAt Bblation to prepare
di cycl ohexyl casompelindswfeembl@®C) to yield the amide. Any ester fornmed by

r_eact ion at the mhmgpmdhmFamhlemmpabwwreMgehalmhma:fhdfoh)ulas-m-(nﬂz)..mwhe-
hydrolysis. Altematively, a cyclic 25 anhy.;irl de of Formula A (see Fornula
Chart).such as 3-sul fopropionic anhydride is reacted with a w am no al cohol
in a poI ar aprotic solvent in the presence of a tertiary amine to formthe
am de. The product Is isolated by standard extractive nethods, and the
product is taken up In a dry aprotic solvent and treated with p-nitro-
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and r is an inggg I do el a&vontsuoh
aprotic solgben;,, SOt 462 |n t e presence of at east two nol es
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Q.l.s" R18- CH2COOH and R10 i's -N( R20) SO2- t he.conpounds are prepared by
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-corrpound of the fornula HOOC (CH2) , N(R20) SO2CH2CCO0H (Fornul a XXVl) wherein -
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di net hyi sul PWP%E’WW"F%WW"W" 9erine) thrronine, cygteing, mathjanine; tyfesing, or jycine.
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t et r ahydr of wuRiC with sthetfiylesher 6F 4 2212 Hichichbetityt 6bteT Bl an iprioprite WinklC adid ustidentified Seein @
of an acyl atpoievapeotié sdiventin the plesente dloﬁﬁidiwhlaﬁﬂWnudthMithleﬂbdl‘tbmpﬁﬂwb
| M dazol e arpive senipaHs efthé ik HO{ENACONRLICHIRLFEOOCH; which drb estaitwith a biight dreess of
correspondi ipepitmphetlyichidnacafboniata th a d@proliceéivent up®io 20°C imthe presenpsof adtolshiometdmdmonat
an al cohel of pyitine érartertdnpariid. CH2) r R 19- CH2COORg wherein R 18, r, and R are
as defined abolhe mMmMMMprM&@bﬁhMM'mdebhhdmmﬂbmmmﬁagin
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HO(err) wheragid with a puitable bage gs generafyslepaibed hereigabove. 0 nesyl or 0O-tosyl with
one equi val ent of nercapto-acetic acid ijgwater in the 25 presence of

sodi. um hydr oxi de or potassium hydroxide. The thus obtained conpounds of the
forhul a HO(CH2- S-Cl H2COOH are esterified, e.g., by treatment with a

cat.al yt|c anount of a strong acid such as sulfurl c acid or toluene sulfonic
aC|d |n rrethanol atreflux or by treatment with 2,2,2-trichloroethanol In —
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.LtIC am;)unt of a mneral acid at 65- 95(err) Foll owi ng esteriflcaton the
sulfur corrpounds can be oxidized to th %9?1by treatnent with an
equi’ mol ar ‘anount of (err) in an aqueous aI co at 0-to 109C or to the
sul-foxide 30 by treatnment with pot aSSI um hydrogen persul fate in aqueous
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one equi val entmﬁmﬁé&éﬁ&uﬁamamc&us&w&ﬁ midihjibHietRiorde ahd walkir. T¥é SrhahicPRass Rvadhed
catal ytic anmputn water,afeduvin sadieh sulfate Dodidbhtrated @hd 6 redultig P@h@é@ﬁlmﬂlamﬂﬁm
N- et hy!l i 1 ni dagbfvest. ToTsmdaR, @igl, Wl syidiiny kit they cryoRlizéd OmpeRids tirfed irAdtitainol (ratidn/o£20 m)
aci d by trast i éfehethlnl AigRf stvbit and edleiiluith 0.95 Equivalbtoef safiuntbichibionaigwitich wis dlasoived in
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as defined aboncgndsiof Ponwie! whersinii e sO-CH-OHCHALAAH. hyl ester or the
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sui t abl e ape otﬁ’@"‘ﬂ'&!ﬁ@ﬁt‘“@%ﬁ%ﬂ@ﬁ%ﬂﬁ'ﬂﬁmh epmpodset hy| f or m ami de or

di oxane. The sul fonyl chlorides are obtai ned % reacti n an al cohol. of the
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sul AN e sat sucha sodlumsulflteln anaue us |k | at a
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usi ng an apr ot gifcis i such as di nmet hylfor mam de. WenZ Is -0, QI
(err) and RL8 I's mabldpee)EHB) MA GaicaEPIsnam1 Foundresnemed by treating a

steroid of the fornula StOH wherein St has the neaning defined I n Fonnul a

Viiwith asso 22 -Phéupheiesaidord-17 £21<dihydrevy-16pethyipnegran-48()-tipned20xditina disodium
and R20 are asssit¢repared fommiethawt)l a | and R |s p-nirophenyl in a dry polar
solvent.-such as dinmethyl formanide or diethylsulfoxide in the presence of -
an acy- 55 | ati On Sétung bof/24tphespbite-Ss-Muohiit? .24 dihjdrory1BBanetwipdenat 8(11)dinne-320-dioheomas
Wi'll proceed asddsdiSml ofeweathanchansd; whep dissojufioryyas tompletesdsolutionof NeQHICHHOH (Reepared by qvapor-
40-50 C. THhe retionpfi1i9gml ofar1Maqyequs Nadi solulon tad ping the tesidugwith CHyOHa dpiagnder
acid such as hMWi‘%‘cﬂmﬂmﬁbﬂ"ﬂﬂ’c%ﬂ@s m@rmﬂmmmm
conpsunds are @mal F’Mi’@‘. Mﬂ%@:ﬁﬂ?ﬁ%i‘%’?ﬂlﬂ g&mﬁ;“@
ester of the f%‘%ﬁh Reum s i WF@%&“MP"FWWH?W ing at
of ‘a tertiary | YICHPo ? °8'g’ pd by reacting a sulfonyl
chloride of*the -‘ e Rar & %ﬁgs t he neani ng defi ned

her ei nabove w 4

HO( CH2) , NH( RZO% ?‘gﬁll_go' ,Is vent an'gmgd'&? y thgra? gggﬁlﬂfﬁt&'so?mw disodum
tertiary am ne oA no. cohol s are comrer CI aI |y avail abl e or prepared
by reactingga priygasy mg'st Hphbsphhte 8atiitrd721 wm@% 11fdiene3/20-dicR€ was
sul fonyl chl or jdga dmilef AfPdnd dropWise)%lob mid1 @R aﬁlfe OH@8lutlo ol addifonA@s Gomplete
and Qis CO COrblgdidien WA BREWHAESstiR&todR tebratile RBitwb hisufl. THiGolBidhiwas Sitdcted withirfathylene
Formul a XKI | weiidriaé shd e dqteoudiger fikdrdd titough calitl THEbsltingolear Squedis solutidh WhslyapHilizat to -
t he formul a HORHEN §89)mgsPtiiddumpdund as ahighly hygrdeébpid golid.n a pol ar aprotic sol vent
such as di et hyl fMasSpic chalcalated!i 80R.148p] Foubdd)50tied7at room tenperature in the
presence of two nol ar equivalents of an organic base such as a tertiary
amne but nore preferably a 10 bicyclic am dine such as DBU. The Fornul a
XXXI'I'l conpounds are obtained by treating appropriate diesters of

di car bOxyl c acids with one equivalent of diethyloxalate in the presence of
one_equi val ent of sodium et’hoxide in ethanol, or preferably in an aprotic
solvent. such as diethylether to give after ggqueous workup Intermediate
triesters of. the fornula al kyl OCO (err) -HCOO allyl wherein alkyl has 1 to

4 carbon atons, which are then treated with 4N HCL at 60-70(err) for 5to

10 hours 'to give the a-ketodi carboxylic acids. 15 The conpounds of

Formula | wherein Zis -0- and Qis -CO COOH are prepared by treating a
ster0|d of the fomul a StO-l V\/nereln St is as deflned |n Forrrula III with



‘has the neaning defined hereinabove In a polar aprotic solvent at (err)in
t.he presence of one equival ent of organic base such as DMAP or a mixture of
.DVAP and pyridine and sel ectively hyEra@4g3sa®t t he resulting 20  ester with
~aqueous +aci d. The conpounds of Formula XXXIV are prepared by treati ng
conpeunds Oﬁxﬁﬁi ormula HX(err) (Formula XXXV) with two equivalents each .
of triethyl nd p-nitrophenyl chl orocarbo- nate In a suitable sol vent
such as getrahydrofuran at (err) for 20 mi nutes then adding excess nethanol
or 2,2,2- trichl or otk-Rhprehatenfa-dRvoredtl t3loddhrdgaryalett of triethyl amne

and. ai I oW ng- the m xethyd pkGEmiad,9Y110 - 40081F,9908LA ure. The conpounds of
For mmue. XXXV are obtained by treating a Iactone of Fornmula C wi_.th aqueous

25 pot assi um hydr o%FSe81u, 8245, (RReparsd: From meshedlhg pot assi um allRarMat e

sal t wi t hwel odoacet armm&mam\te ﬁgmgmc&s 9f4 the formmul a HQ( CH2) r COOCH1 CONH2
whi ch are treated V\% ﬁ stmcE F{E Ford TR U LeOf aghl Orotriphenyi nethane In
dry pyddine at | OOYYTAE} “BRRF ¥ S?‘\'/e conpounds of the formula
(err)wherein r |s 2 to 8 and R 1s triphenylmethyl. The tri phenyl net hyl
derivati vesExample§ eat ed wi th aqueous base to give R OQ(CH2), COOH whi ch
conpound® are treated with excess thionyl chloride so then heated at
150-200@C f or abplHPhb¥phatetsss florioh £7 JZ1eaSiy@oY-168c€SS cuprous cyanide to
give (err)which gepmdis oy entrated HC for several days
to- give HJ(CH2) CO (err?dé%ﬁ&a‘nﬁqaa gwscoéa gﬁﬁ's &6f Formula | wherein Z is
a bond and Qis YiEcliw r‘ﬂ'&r‘érﬁl’w&r@if“by%ﬁﬂbtl ng the carbok3d ™8 acid of
a corrpouﬂd of th@uf eradia St-O CO (err) (Fornmula XXXVI) by trepiy mgd nent
wi t h st oi chl onet m)ungs of isobutylchloroformate and tret h¥£m ne In a
dry™aprotic solv t"f 1o (err)for 15 to 20 minutes, then g an
appriate am no azredtyalﬂtgbmt h one equival ent of pyridine or tO@iZtgylam ne.
Approprigte am NRaGif! ?ﬁuc? eta@t tgn apd t he one descri bed bel ow are
gl yci ne, sarcosine, é anin p‘?iut aC| proI ine, glutam c acid, serine,
t hr eoni ne, cyst eﬁmilﬁé-t‘t#brﬁWeinisFﬁm %Q, ke éllylcyl gl yci ne. The corrpounds
of Formula XXXVI are prepared by treating a conpound of Forrmula XXII, i.e.,
StX, with agddmpiesd 0i chi onetric anmount of a sterically hindered terti ary
am ne sugwh as d ['sopropyl ethyami ne and a | arge excess of a dicarboxylic
acid of the fornula HOOC(CH2, COOH in a polar aprotic solvent. Wen X In
Formula XXI11 i ledﬂbsﬂh&eF&&tﬂua@ 15,20a8inyddoqy+16 At room t enperature and

when X is 0-nmesylget %ﬂl%-&ﬁh&lf(io%'ion@t about 45-60C. Wen Z is -0-

and Qis -CON(R21 (195 E COOH the conmpounds are prepared by treatlng a
steroi d &t OH 45 W fedt Wﬂﬂfﬂé‘ ﬁ%?ﬁ@"‘%? ned in Fornul al%§ ™&ith a

corrpound of the t:eemlna ROCOQ(CH2) r CON(R21) CH(err) (Fornmul a X&¢/ldg
wherein r, 5{%22 e as defined In Formula I andRIsp

nit rophenyl g{)rotl c solvent such as dinethylformam d% &

di net hyl sul fOXI dGOdtMOcMC In the presence ofone equival ent 80amg erti ary
am ne sufh as pysipdigevinddecat al ytic anount of di methyl ani nogyg gy

or Ndwet hyl i mi dazol e ang subsequent |y hydrol yzing the thus fornmed ne hyI
ester derivative Di8o3iy@ 48EAE& hond- so ing free acid using aqu@ed<™&ci d.
The For mul a XXXVigengfiTaRedtél are prepared by treating a |actond.sfmgor-
mula C wth a ne I ter, or hIor hyI Stely of an appropriate
am no acl d as i déﬁ# ?‘ﬁiﬁ"%&e ﬁoﬁ g"‘éﬁ#ﬁ* ‘pr %ve it in the presence
of one equi val entVasér £onoinjeaticophisake bade at eI evat ed tenperature to

.gi ve conpounds of the fomula HO CH2CON( R12) CH( R22) - COOCH22- whi ch are
treated with a siught excess of p-nitrophenyichlorocarbonate In a dry
aprotic. golvent at 0 to 20eC In the presence of a stoichionetrc anpount us
of pyridine or a tertiary am ne. The nethyl ester of the conpounds

descri bed herein can be hydrolyzed to the free acid by heating In aqueous
acid by well known procedures. The 2,2, 24tohl oroat hyl ester of the
conpounds descri bed herei nabove can be converted to the free acid by
treatmen® with zinc and acetic acid as generally described in J. Am Chem
Soc. 88. 852(t196). The salts of the conpounds of Formula I, are prepared
by -treating the add with a suitable base as generally descri bed

her el nabove. 14 EP 0 245 357 Bl As indicated herei nbeore the various
parent steroid starting materials, Le., StOH and SI X5 are known In the art
or are prepared by procedures well known in the art. s PREPARATI ON OF
COMPOUNDS OF FORMULA | WHEREI'N R23 1S -Og6(-O-(CH2) (err) The conpounds are
general ly prepar ed by treating one equival ent of 21-hydroxy steroid

ot herw se confe-



spondinng to Formula I with 1.2 equivalents of the anhydride of the
appropriate bis acid of the formula 10 %rr) (Formula XXXVI11) which
acids are ‘known in-the art, and 0.05 e(fai 83 of pot assi um carbonate in
a tertiary amne, e.g., pyridine. The reaction is carried out at room

t enper at ure wi FBRMBLAGHART f or about 20 hours then the reaction nixture was
partiti oned bet ween net hyl ene chloride and water. The organic phase is
washed with®water, drieg over sodiumsulfate, concentrated and the
resulting residue cryst | lg zed from an appropriate solvent To forma salt,
e.g.a~the sodiums ; e crystalliz co und Is stlrr rrethanol
(raton of 20 m 1 of meZhanol to mm d) and eate h 0. 95

equi val ent of Sedi)um bi cgy bonat e V\Wﬂc);‘ was d@ssol ve a n| vol ume
of wat-er. TRe liq |&s are concentrat d, the r srdue I p | i zed}over ni ght
after which the so\id is rrturatedwr has proprlate sol vent/ and dri ed.
This gener al proced al so be used t0 pdapare com of Fornul a |

wherein R13 Is -O-C(err) ®he following Exanples | to 3 Illustrate the
prepar ati onggof confommds of this | nvePdvimota BThe subsequerpmmil@d ¢ Exanpl es 4
to 6 Illustrate conpositions containing such conpounds. Exanple |

21- Phosphat e- 6a-fl uoro-17, 21. di hydr oxy-1 _

66- net hyl pregna. 4, 9(11) - di ene- 3, 20-di one To 1. 65 g of Ba-fluoro-17, :
'21-dl hydr oxy- 166- net hyl pregna-4,9(1 1)-diene-3, 206-dl one was added 20 ml of
25 tetrahyar oClamen ( THF) foll owed by cooling to -(err) and addition

dropwi se of a solution of 0.66 m of distilled pyrophosphoryl chloride in
10 m of THF. Telsimssfor tharfoliéwing Countrarting Statest BE,(CH, DE, FRWOB, IT.t(L1dAL 88, 8Et h 20
m o/ H20, then stirred at anbi ent tenperature for an additional 2 hours.
4.0 9 of NaCl wad-Aermegundoffamulayer s separat ed, and the upper organic |ayer
washed witsaturated NaCl solution. The organic |ayer was evaporated to
dryness and 25 nl of H20O was added to thg r sul ting residue.

Crystal |l i sstion occurred 30 inmmedi atel é solids were dried at 50(err)
to yield 1.82 g;(91.5% of title corrpouE TLC (70: 20: 10; isop-

ropanol - H20-concentrated NH4OH ; rf 3 5vmth trace quantities of
unreacted starti ng materi al (by TLC, 11 gl 3  Et OA)) Mass Spec. (FAB) M
+ cal cul ated: 457.1791. Found: 7. R~ c/li'9<arrpl e

21- Phosphat e- 6a- | uor o- 17,
21- di hydr owy- 16% ﬁt hyl preg h 9(11 di ened, 20. di one di sodhum{Ed ¢
(prepared fggom net 21- phosphate 6a

-fluoro-17, 21-dl hydr oy- 1694 net hylfpr egna- 4, 9(1 1) - di ene- 3, 20- di one was
-added - 15 m of nmet hand and,_jwhen i ssol ution was conpl ete, a solution of
NaOH CH8COH (prepa&e 0 / tion of 1.95 m of a 1N agueous NaCH
solution to drynes33 azeotropigg the Residue with CHNOH, drying under hi gh
vacuumt 40éerr), and dissolvimg In 10 m of CH30H). After one hour stiring
at roomtenperature 200 ng of &ctivated charcoal was added, the mixture
filteefed (cellte) and the resulting clear solution evaporated to dry- ness
under hi gh vacwein The residue was triturated with Et OAc fol | owed by
acetone to yield, %rf'PéTc"hP biat 40ec, 420 ny (84% of highly hygroscopic
title conpdind. 4R 18 H, G 5 8r 'ec (FAB) cal cul ated: 501.1430. Found:

501. 1481. Exanple ' a-fluoro-17,21-di hydroxy- 16%et hyl pregna

4,9(11)-diene-3, 2 RO isH i a‘?'u Hal t (prepared from H20) 50 To 460
of 21-phosphat
6a- 11 uor 017 21- deg}gr 9 erer%rmgcﬁécuﬁs?%rhﬁﬂae'abwamareWas
added 20 m “of H20 I
When t he addi thg_g;:&qass, mt,%%b@gl ﬁv}dﬂ{fhé&&&'?%ﬁf%ﬁ%%h@@ é%l? 'ﬁeal%l%% ) thet the

tenperature for iR)qs SAUOGTOR, sow(m)ranomcﬂgs.bb@nm&emrsbn PR FbR2% 6; and Ry, Is
chl ori de and ttwmq,me.v@ AUCH)-BOIHESr .(é%ﬂ e NRIRE 5 whitBin 'Yas b bbid @ -6;9€ks a
aqueous’ solggt i pghd\WBSorlSLOBdEh b Xzl X{i®a bidn6,-CORMRE)-/H( ccb-rbe.-s-p-sbwnsbzaﬁa.ﬁisnorcu
hi ghly "hygr oscagi Celtﬁﬁ'ehdr of Ry and Rz is'35 SllPRPC. ﬁyaioﬁﬁ KAloPRRoRY Ib-prfonfino, Erp , mor-
501. 1472. Ephofino? thiamdipitolifl, pipéraidl o N4C o alkylpiperazine ; and In, R G [ehdd die Mtbgirs YQENing :
17, 21, - di hydr aemes ] 680 raxbaal; Lo N2xedd ; Md<td ; Shqe10aprovidda thatt 4xpeg<d iwhendi’ is@bord) t and Q
(prepar ed fromsnet honal) 155 (err) 10 : Dilute

(err) to. adjust w-mp-cﬂzcmtmmrehmwia-SeFSG-.GSO*.FQCQNMmrt-NIRm,.aﬂdRm#Horc,_‘alkyl.
'Exarrpl e 515 17



21 -PhéspHat e-6a- fluoro- 17, 21-di hydr oxy- 16%

met hyl pregna- 4, 9(11) - di ene- 3, 20- di one dEBO@AIIRTHAIt (pre {I
et hanol ). 183°mg adipic acia . AR OARLARE DA
7.3 nmg Ket hyl prORMULA CHART _ * ¢ L IM5 figp*
Propyl paraben _ 0.2 ng 25

(err) (dilute) to adjust pHto 5.4 Sterile water for injection to sake | al
Exanpl e 6 30 21-Phosphat®-6-fluoro- 17, 21-di hydroxy-16%

met hyl pr egna- 4, 9( 11) _di~ede¥3. 20- di one dium salt (}reyﬂ\red from

met hanol ) 166 ng Crxatine :

S. 0-ng Acetic’ aci " {CH 0 Ci=® Ny

Sodi um acet &2 e (&’)m 9 ( 3)“' : (Cﬂa% 0 ng 40 Sodi um
bisulfite s2g 1.0 Di sodi um edet ate
0.5 ng Benzyl al coh C ‘ 8.8 ng 45 .

NCl (dilute) or (err) (dil‘gte) to adj ust th(9 5.0 Water fo Pnjection to
make 1 nil 50 EP @ 7 B1 FORMJ % 0 (err) (er 5

Fornula A % °%§.?’€orrul a B Hormita' Y . Forr{? 8€20. dains
Clainms for the followng Contracting States BE, CH DE, FR GB, IT, LI,
LU, NL, SE 1. A conpound of forrmula | 25 (err) 13 40 wherein RL is 6-CH3 or

% C2H6; 45 R4 is H CH3, G or F, (err) Is Hor CH3; Ris H OH CHS3,
F or =CH2; %ﬁ‘ g OHorCH3; RI3 is H OH =0, -0-PQ(CH), or
-0 CO (CH2) eret is an Integer from2 to 6; 50 RN15 =0 or H,

;= I ndi ' i
o e 08 i i, b, Wiy AT 00

s OH, -0 CORL1l 4 Adompéon&bbram@k s - O CO- (CH2),, COOH wherein t Is an integer
from2.to 6g and R11 is -Y(CH2),Q -Y-(CH2,), X-(CH2) m SG3H or
-Y-(CH2) p- X' - (CH2) a- NRL6R17; wherein Y Is a bond or -0.; Y' is a 55
bond, - -0-o0r-S-; each of X and X 1Is a bo@!i,—kz (R18)-, -N(R13)CO, -0-,
-S-, -SO or-SO; R13 1s Hor C1-4 al kyll either each of R16 and R17 is
Cl-4 alkyl -or Cl4 hydroxyal kyl or NRLI6R¥R,qls pyrolidino, piperidino, nor-

30
(I)
_ 35
. P
) wherein
' R;. is p-CHz or B-C;Hs ;
45 RyisH,CH;, ClorF;
RgisHorCH;,;
Rg- is H' OH' CHQ. F °r=CH2 ;
Ry IsH, OH or CHy ;
Rya is H, OH, =0, -O-PO(OH),, or ~0-CO-{CH2),COOH where t is an integer from 2to 6 ;
50 Rigis=OorH,0H;

— indicates a single or double bond, provided that the 16,17-bond Is single when Ry is =CH, and that the

4,5-bond Is single when Ry is =0 ;

Ry Is OH, -0-CO-Ry4 , “O-PO(OH); or -0-CO-{CH,);COOH wherein tis an integer from 2t0 6 ; and Ryy is

- *Y(CH2)/Q, ~Y<(CH2)y-X~(CHo)n»SOsH or <Y*-(CHy)p-X'-(CH2)q"NReR47 ; wherein Y is a bond or -O-; Y’ is a
' &5  bond, -O- or-S- ; each of X and X' is a bond, -CON(Ryg)-, -N(R;5)CO-~, ~O-, <8, -80- or -SO ; Rygis Hor Cy4

: alkyt ; either each of R and Ryy is Cy alkyl -or C4_ hydroxyalkyl or NRyeR¢7 Is pymralidino, piperidino, mor-

pholino, thiomorpholino, piperazino or N-(C+.4 alkyl)piperazino ; and m, n, p, q and r are Integers satisfying :

1<m<5 ; 4<n<9 5 2<p<9 ; 1£q<5 ; 2<r<9 ; m+n<10 ; pg<10 (provided that 4<p+q<9 when X' is a bond) ; and Q

is
(1) -Ry5-CH,COOH wherein Rg is -8+, -80-, -80,-, “SO:N(R29)-, or -N{R20)SO,- ; and Ryp Is H or Cy alkyl;

17



“phol’i-np, ,thi-onor phol i no, piperazino or N-(Cl-4 alkyl )p
P, g and r.are integers satisfying (err) (provided thq”'m qmﬂﬂﬂ
bond); and Q (1) -R19, -CH2COOHwher &R 246857 BE -, R2
is HorCl4 al kyl; 17 EP 0 245 357 Bl FORMULA CHART
(err) 50 (erru)lmihgprovlso{h&rﬂgmt;ﬁmmberofcarboﬁ%ﬂwnﬁp (GHa), Is not greater than 10 ;Formula
@ -co-cobp;mul a C 20 G ainms J ains he fol I"'ow ng _
Cont ract jng Stg.ee-NHEHRSHoOREwhefR RGB H) Gy, LoH,Eb0H Nleuzc‘iﬁcéon Acﬂg:imodn;éﬂ .
oFf orrmul a 25 (cn cgzseﬂﬁ,.-(o%xybenzy;,
R6 43740 F whqaecONBHs-CR-EO6HB or p- C2H5; 45 R4 |s H CH3 G or F
‘Rs is H or CH3s) (2-6arbory-tHpyridthy)&aribayl Fer =CH2; R10 is H, OH or CH3; R13 is H,
OH, =0, - O PO(§}NECH,CONHOHLOOHGH2COOH where t |s an integer from2 to 6; so
R15 is =@ or drafkdmmacadticallyiaecepiablé mogyl ot bis saltibesidt.e bond, provi ded that the
16, 17-bond i s ZzAcghmeundntformilates =CH2 and that the 4,5bond is single when
R13.is =0 R23 Is OH -OCORll, -OPQOH2 or-0O -CO (CH2) 1COOH wherein t
Is an integerfom2 to 6; and R11 is -Y(Cl-l))rgmi CHZ)rX—(CHZ) - SG8H or
-Y-(CH2)(err) wherein Y is a bond or. -0- s5 bond, -0- or-S ;
each of ® and X' is a bond, -CON(err) al kGdR,; e| ta]‘uer each of R16, and R17 .
is Cl-4 alkyl -or Cl-4 hydroxyal kyI o’y NF Qyérol i di no, piperidino,
nmor - phoi |l no, thionorpholino, , R D8 Eﬁl 4 al kyl ) pi perazi no; and
m. n, p, q and r are |nteger : Ng: ovi ded that(err) when X
is a bond); and Qﬂs(l) - erenR19is-
-SN(RM) -, or -(e ,
provi so that the total s bon atons in (err) and (CH2), Is
not \gr eat er than 10; (3) -CO-NH(err) wherein (err)
s H (err) (err)Rl(3

wherein R, , R4, Ra: Ry, Ry3, Rys and — are as defined in claim 1, or a salt thereof.
30 3. 21-Phosphate-6a-flucro-17,21 -dlhydroxy-1ep-methylpregna-4 9(11)-diene-3,20-dlons or a salt lhareof
= - 4. The disodium salt of the compound of claim 3.
5. A compound of claim 1, wherein Ryg is a-H or a-OH.
6. A compound of any of claims 1, 2 and §, wherein R, is OH.
N 7. A compound of any of claims 1, 2, 5§ and 8, wherein the 4,5-bond is a single bond.
85 8.Acompound of any of claims 1, 2, 5, 6 and 7, wherein R,z is =O.
9. Use of a compound of any preceding claim, for the manufacture of a medicament for use in inhibiting
- angiogenesis in a warm-blooded animal.
10. A composition comprising a compound of any of claims 1 to 8 and heparin or a heparin fragment, for
simultaneous, combined or siccessive use in inhibiting angiogenesis in a warm-blooded animal.

- 40 )
{_,  Claims for the following Contracting States : AT, ES, GR
" 4. Use of a compound of formula |

<

?‘2“‘23

C=R

15
R
&
(1)

85

18



“(E ‘(2 car boxy 1- pyrrol [ nyl)car bonyl; or (6) -NHCH2 wum

a phar maceut i cal | y-accept abl e nono or gszﬁ%é ghercﬁ“\ﬁa of
“formula la (err) 15 Cerf) (la)
‘(err) 25 F wherein RL , R4, Re, R9, R13, R15 and are as deflned inclaim
1, or a salt (tiréreguenufa@are of a med&amentfor use in inhibiting angiogenesis in-a warm-blooded animal, whersin -
21- Phosphat e- 6a- f Rariep-Cly @ 8-Calldiydr oxy- (err)-4,9(1 1)-di ene-3,20-dione or a - :.
sal't theredf. 4. TaBHICHe@¥Misalt of the conpound of claim3. 5. A g
conpaund of clai mRelsHM&Hein R10 |s a-H or a-OH. 6. A conpound of any of
clagp 1, 2 and % ?\H'eq PH*IQI‘B“F 20H. 7. A conpound of any of claims 1, 2,

: ?fé e B o b TR

any of ¢l ai e 1, Z
any precedihg cl ai

o %ﬁ& W&&f thd?thg‘?ﬁ' H'F%’EFE ﬁtsin |96mélﬁ% i J&H, and that the

i nhi biting angjofe fj'

RO b ”& échcﬁ,).éa& Bfha { wanqﬁte n&p%lsn and Ry, Is
fragment for si &gi 3 i rvr SELOHYENHGR,, | Wherdhy Tl 4 bohdl or -0-; Y Is @
angl ogenesi s i ﬁ? nd: Qj.rrﬁ(gi.wo .52.6 QBO.GTG- ; Ry is H or Coe
Contracti ng Stﬂ&pgmh achioFR, ¢ off ﬁ,,.s ﬁ ﬁyuafnri,m,m bﬁrolididdeimano. mor-
(err) RI3- pholino, triomorpholino, piperazino or Kk Haﬂtﬁ)plperaﬂfb :@nd thon, POq ardariekg intbgars datisfying :
manuf act ur e - of 4B Peth R Fesk0 ; iﬁgsm b et g 10/pEoviIadthatiepaae9 WheniX’ iaa bond) ; and Q
war m bl ooded aglrra] wher ei n RL Is p-CH3 or -C2HG 5 Ris H CH3,

C or F, Reeis Hmm,&ti&pommﬂhin Rigd -S-C8B:;, 50:0605'%)- ORNIRA)80:-|; anR iy H @23y alkyl;

RI3 Is H OH, -omm@ﬂammhemlnmmf@ﬁm)ammnnmmcuz)ﬂi@mremm@gée.from

2 to 6; 10 (2) R¥ye0O8 =0 or i ndi cates a single or double bond

-pr ovided that t hés)+GO-NR-QHRarCOQH th?n@mh&a%-pﬂz -G GHGOQH, rGHzOH, -CH,SH, -
4,5-bond is singCH:Gth8@HRIBhydraxybemxyliR23 is OH, -O- CORLl , -OPQ(OH) 2 or

-OCO(CHZ)?C(IH ) GQNGHg CH2COOH ;i ntePerfromZ to 6; and R11 Is -Y(CH), Q

- Y- ( OHR- X- ( CH2) miS%(doar (3narhexy-1- “QCH2) , rNR1OR17; wherein Y is a bond

or -0-; Y Is a iQB'N"!%‘h‘EONHCH each of X 31 T?( is a bond, - CON(RL8)-
-N(RL5)CO-, -, 9tpphamsgeput W“mﬂg" @ 4 alkyl : either each of
R16 and RL7 is ct- °z§’f?<§ﬂmp8‘f" W%Iroxyl al ky or NRLBR17 is pyrrol i di no,

pi peri di no,®nor- pholino, trionorpholino, piperazino or N-(Cl-4

al kyl-).pi perazino;, and m n, p, q and r are ine@¥sOsatisfying: (err)
(provided that (err) when X is a bond); ang::éels 2 (1) -R(err)
-wherein RIO is -S-, -SO, -S02-, -SOZN(FQO) Br -NJR20)S2 ; and R20 Is H
or-Ct: 4 al kyl ; with the provi so that ek =~ Qi ?rﬂﬂ carbon atons In
R2G'and (CH2), is not greater than : CH

- .. R, (Ia)
S w
~ Ry3 ! 6
]

for the manufacture of a medicament for use in inhibiting angiogenesis in a warm-blooded animal,
wherein Ry, Ry, Re: Ro » Reay R:s and — are as defined in claim 1, or a salt thereof.
3., Use of 21-phosphate-8a—fluoro-17 24-dihydroxy-16p-methylpregna-4,9(11)-diene-3,20-dione or a salt
"s0 thereof, for the manufacture of a medicament for use in inhibiting angiogenesis in a warm-blooded animal,
' 4. Use according to claim 3, wherein the compound is the disodium salt. -
5. Use according to claim 1, wherein Ryo is a-H or a-OH.
6. Use according to any of claims 1, 2 and 5, wherein Ry3 is OH. :
7. Use according to any of claims 1, 2, 5 and 6, wherein the 4, s-bond isa single bond.
55 : 8 Use according to any of claims 1, 2, 5, 6 and 7, wherein Ry; is =O.
: 9. Use according o any preceding claim, with simuitaneous, combined or successive use of heparin ora
heparin fragment.
10. A method for preparing a compound according to claims 1-8, wherein Rys is -O-PO(OH),, which com-
prises converting the 21-0H group in a corrasponding compound wherein Rys is OH to a phosphate.
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'(3) --NH-CHR22 COOH wherein R22 is H CH - CH2C00H—GH2GH2CO0H, GH?O—l

-CH2SH, '- CH2CH2SCH3 or p- hydroxybenzyl; 25 (4) . CONCH
(2-car boxy- 1- pyrrol nyl)carbonyl ; or éﬁ)“5WMHm2 ‘ |
pharmaceuti cal | y-acceptabl e mono or bis salt ther eof ound

of - formula ia 3&9@6"&% (err) (err) (err) R 3

F for the mEAten ®f a nedicanent for use in |nh| b|t| ng angl ogeneS| s In

a war m bloo n 1 r

defi ned |Ln gsg“%"fﬁgfr" 'ggﬁfnﬁﬁ'ewégfg“?l?%s ?‘EOF B EE &lgaap'd , L% ﬁLaéE

21- sphat e | hydr xy- 168- net hyl pregna-4, 9(11) - di ene- 3, 20- di
_ons?gg a saltagvgljbw]ug? fF%A"For the manufacture of a nedicament for use in

i nhibiting-angl ogenesis In a warm bl oode mal . 4. Use according to claim
3, wherejpn the conpound is the disodi um?z 35. Use according to claiml,
V\/nereln R10 is a-H or u-OH 6. Use according to any of clains 1, 2 and 5,
V\/nereln R13 Is OH 7. Usa according to arﬁfa clains 1, 2, 5 and 6, wherein
the 4,5-bond is a single bond. 55 _ :-' according to any of clains 1,
2, 5, 6 and 7, wherein R15, is =0 R?il ng to any preceding claim
wi th simsl taneous, conbined or s ve u s heparin or a heparin
fragment. 10. A nmethod for pera nd according to cl s 1 8,
wherein RR3 Is -OP O s converting the 21-OH group in

a correspondi ng conpouny ; P is OHto a phosphate 19 EP 0 245
357.1 - ~ (err) Pat : ¢ 5 Paont anspri | che Far fol genden
Vertrags#®t aaton BE, CH o 3 T, Li, LU M, SE 1. Verbhndung der
‘Fornel | -10 CH2- 2 CaR15 15

(U)\20 13 :6F265Wor|nR P-CH3 odor f-C21- let; R4
H, CH3, O oder F ist; R5 H odor g€H3 ist; 30 Rg H OH CH& F odor
=CH2 1st; RI1H, O—|odor CH3 Ist; RN3 H, O—L =0, -O PO (OH) 2 odor .
-OCO(CI—FZ) 1%@4 i st, wobei t sine ganze Zahl von 2 be 6 bedeutet, Ns -0
odor H, 08 DO eHE ;bn qafach oder Doppol bi ndung bedoutet, mt dem
Provi so, dal di E' E—céq si ne Ei nfachbin- 3s dung bedoutot, wenn Rg
=C2 let und di eRIH g srne Ei nf achbi ndung bodoutet, wenn R13 O bst;

R OH, - LCO Rllg g; dg%;., QCO- (CH2) 1C0CH i st wobeo t sine ganze
Zahi von 2 bbs ﬂ”ﬁ UderCHabt

Rq3 H, OH, =0, -O-PO-(OH), oder ~-0-CO{CH)COOH ist. wobei t eine ganze Zahl von 2 bis 6 bedeutet,
Rys =0 oder H, 08 bedeutet,
= eine Einfach- oder Doppelbindung bedeutet, mit dem Proviso, deR die 19,17-Bindung eine Einfachbin-
- 35 dung bedeutet, wenn Ry =CH, ist und die 4,5-Bindung eine Einfachbindung bedeutst, wenn Ry =O ist ;
"~ Ra3OH,-0-CO-Ry; , ~0-PO(OH), oder -0-CO-(CH,),COOH ist, wobel t eine ganze Zah! von 2 bis 9 bedeu-
- tet; und Ryy -Y(CH,)/Q, -Y-(CH3)p-X-(CHZ)n-SOH oder -Y'-(CH»,-X'-(CH,).,—NR“R,-, ist ; worin Y eine Bin-
"dung oder -O- bedeutet, Y’ eine Bindung, -O- oder -S- bedeutet ; jedes X und X’ eine Blndung “CON(R¢g)-, -
N(Rs)CO-, -O-, -S-, -SO-oder -S0,- bedeutet ;
40 RqsH oder C,. 4 Alkyl bedeutet, entweder jedes Ry und Ry7 C4-C, Alkyl, C,., Hydroxyalky! bedeutet oder
N NRgR7 Pyrrolidino, Piperidino, Morpholino, Thiomorpholino, Piperazino oder N-(C,_s Alkyl)piperazino bedeu-
N tet und my, n, p, q und r ganze Zahlen bedeuten, welche folgenden Bedingungen genfigen : 1<m<5 ; 4<n<9;
2<p<9 ; 1£q<5 ; 2<r<9 ; m#n<10 ; p+q<10 (mit dem Proviso, dal, wenn X' eine Bindung darstellt, 4<p+q<9 ist)
und Q
45 {1) -R4¢-CH;COOH, worin Rg -S-, ~SO-, -80¢, -SO,N(Rxo)-oder -N{R3)S0,- ist ; und Ry H oder C,. Alkyl
ist ; mit dem Proviso, daf die Gesamtzah! der Kohlenstoffatome in Ryg und (CHy), nicht grRer als 10 ist ;
(2) -CO-COOH ;
(3) -CO-NH-CHRx-COOH, worin Rz H, CH;, -CH,COOH, -CH,CH-GOOH, -CH,OH, -CH.SH, -
CH,CH;SCH; oder p-Hydroxybenzyl ist ;
80 {4) -CO-NCH3-CH>-COOH ;
(5) (2-Carboxy-1-pyrrolinyl)carbonyt ; oder
{6) -NHCH,CONHCH,COOH ; bedsutet,
oder ein phammazeutisch vertréigliches Mono- oder Bis-Salz davon.
2. Verbindung der Formel la




tot;sund R, - Y(CH)rQ Y- (CH2), nX( CHM- SOaH odor -Y-{W

I'st;~worin Y sine Bin- dung odor O- bodeubet. Y sine B| oder - 8-
bedoutot; jedes X und X sine Bindung gbﬂﬁf‘rﬁ B1 - N(R1*) Im ’@ i"'ﬁ ”M
-SQ odor- -SO bedultet; 40 R18H oder C, 1 Alvyi xbedeut ot, en

und R7 Cl1-C4 Aiikyl, C4 Hydroxyal kyl bodeut et qge.poNRl*Rﬂ Pyrroi di no,

Pi peri di no, Morpholino, Thionorpholino, PI pe‘r/a2|?10 odor N-(,4

A kyl-) pl per5a2| no bedeu- tot und m n, p,_ q$Rgsr g4nze Zahi on bodout en,
wel'che fol genden Bedi ngungen gonf i gen b | -460s9p 29O 1S5; 2sr;

nmans{o; pegs1l0 (mt dem Provi so, 2 eiRge |Bi ndung doreti | t

4speqgs9 ist) und Q 45 (D -Eeir in Rog -S-, -SO, -SOr

- S02N( R20) - oder - N( R2)gSQ2- i st d C4 A kyl Ist; m t

Pr ovi so, a4 gdbl Gesait 2agi pefof fatomme In R 2 und (CH2)r nicht
grifer ale 10 Ist; (2) CO NH CHR- COOH, worin Rn H, CH3,
--CH2C00H, - CH20H2- COCH, - CH2CH2SCN odor p- Hydr oxyber nyl
let; oo (4) N I J2Fr Qe NG boxy- 1-pyrrol i nyI ) car bonyl ; odor
(8) - NHCH2 GPNHCH2 COOH;L3bdout et oddr si néhannazeul i sch vortrigliches Mono-
odor Bis-Salz davon. 2. Verbi ndungcder Fornmel la 65 20 EP 0 245 357 B1

| 111111 111111111111D1111 za2- 1SF t R~~~ 10
R4615 f Fwrin R, R4, Ref, R RI, Rg
und = wg In Amqahapmjn.da;Rmmtﬁndgmdmmdﬂﬁchameﬁaﬂiwndmmm%dmn 3.

21- Ph osphate 4 avB8.20:Phdsphdd-6 a-fidéri19,.21-diydeoky- 88B-nettiylptegnecd;9(11)-die-3 20-dion oder ein Salz davon.
) - di n- 3, 20- di on édws DpatriurBalzzlerdabindung4on Meprud fai ri unsakz der Ver bi ndung

von Anspruch 3. & Vespindirigmeaeh#msprachi1, wons Ryolscihoder o-@bibedeufat.0 a- H odor a- OH
bedeut el 6. Ver bB.Viethingungnesh eiiemaiat Aneprilchp 4,2 adertfiowarin Rz; Qifjbededet. wor i n i R3 OH
bedeutet. 7. Ver hwmwgmmiwtﬁerrﬁmchm £ upa i warin dis 4,85Bindyig @ne Eipfaghpingying lst.
4,'5- Bi. ndund® si neS-Mefpindyng j dpeAnspriche 1, 2, 5.8 und 2 orimBu G bedautet o nener
Anspr Uche 1, 2, 58 V@N@H@nqeimm{p indung Rach einem.des yarhergehpndepAngpriiche erstellung eines Medi-

el nor Ver bi ndurﬁj‘" a ‘?B‘?nﬂégst el . '
e “‘;’3‘% %&"Eﬁm’% i

der Anspr Cc e 1 pdgen, parin oderein Heparki- Fragnent fM si mJItane

gl el chzel tige 5{%@#; gghym%%mg.r Hﬂpﬁf@?l Fktl on von Angi ogenease

bel 90  war nbi eren. Patentans gonden Vertragsat aaten
AT, ES, CR 1. Ve WeRétHafg Shét Verbiiaing ubiFdmiider Formeg | 3S CH2-R23 i CaRl R

R4 . 35 (1) 45~~~~
R13. . | 6 F R,
R X
| .
L 40
- _ (1)
-
s
~ zur Herstellung eines Medikamnentes zur Verwendung bei der Inhibition der Angiogenese bei warmblitigen Tie-
ren, worin i
65 Ry P-CHjs oder B-CyHs Ist; ’
‘Rq H, CHj, Cl.oder F jst ;
Re H oder CH; ist ;

" Rg H, OH, CHy, F oder =CH, ist ;
Rio H,OHoder CHyist; '
Rq, H, OH, =0, -O-PO(OH)z oder -o-c0(cH,).c00H ist, wobei t eine ganze Zahl von 2 bls 6 bedeutet,
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--.f;zurHerst aliung el nes Medi kement eszur Ver wendung bol derinhibitt+on—

“derAngi ogenese bl warnbl I tigenTle- irn, worin 6s :
Ist; R& H CH, CA oder F Ist; M Hep o245 38YiB1 | St ; mu[mm uCHZ
~1bt: Rio H, OH oder CH3 | ot; RLI$ H. OH, -0, OPO(O—I)

bet,. wobsi t igfog‘ﬁg o?ﬂﬂ” 2 bis 8 bedelet6 21 EP 0 245 357 Bl—- :
o I

bid-dilhin il Rdung bevddtel; thitdeiR Protiso, Gkt &e19, ﬁlﬂﬂdungdﬁefmfachbin-

Elnfachy o H ‘.-" 2 418 1t 5B dling Ki® ERifdHbiriiing bbabRaLHkeRin Ry =0 st ; Rys
ﬁ-19 1‘%} B:j”d 5%111.% e Wg&bﬁﬂe%ﬁ BE-%RM&%EB&W%&:IW - whde
. naun > &1 -] H H I; 15tt; iworit¥bireindung oder -O-
- O %&%@C&B (%.Qgﬁb' -0- .,gs Eemgg(gg wa‘elr:dﬁngswgmngp.nu&.ml-o«on

-2 bl's 6 bedeiatsd-odeusdrmumé/(mbuéacH Mikfl Gbiidjitet; Hikiidar jadeS Ghind B Cy-Cs Alkyl, Cy
= Y' - ((CHig p-Alkyt Kedinlitet cBeNTRIFGERR 7 Plivdlidine) iPiperidifio, Merpiiling] rhigmarplelind) Pipérezine ddett N-(Cfrs
si ne’ Bi' ndungkylpifrazind BédeutStunb &k pf ciind r gaheelZahieX bededted welchefolfinden Brgingungen gent-
- CON(Ri s) . ,gen NS (A9n<8 ;2<p<9- Beq<5 ; REBonien<10 JBq<19dnibdercirovia; dakiweapn¥ieing Bindung
Al kyl bededamtelit, £ptqu@thyund @des R1l und RN7 C -C4 Alky, C .4 10 Al kyl

bedeut et oder (INRSHEBORyWoriDR s €8-1380-, -BD; eSOdI(W%NMQzTM und Rao H oder C,_, Alkyl
Thi or nomphol | istsmitkiew Eraxise.det dq@m@demommmwmnﬁ&Fl'blseiﬁmsfé%efeha"lﬁ

n, p, q und r(@m.‘nl en bedeuten, wel che folgenden Bed| nlgungeﬂ g%vl_l%bg_en

: 1n5 ; 4sns (3) H .; worlp Rez - H.(CH. 1RRAGODH ek
dau, wenn X FH rs’fverwm40p+q Mlst) und Q(l) - Rar CH2COCH,
worin Rig -8- (4)' ° R2) - oder - N(R20) S2- |ot; und R20 H odor

Cl-4 A &I 55“2';29 '1 OB RFPS0, daB die Gesant zahl der _
Kohl enst of f s 10 ist; (2) -00 COCH
(3)\. CNH- ‘ff" 4 erg%@g"a%%ﬁ CH2CHr COOH, . CH2OH,
CCH2SH, - "88%’ N ST BeR A 1 Ist; (4) - CO NCHr CHr COOH, 20
_(5)-.(2--5‘3&r boxy 1- pyrrol I nyi)carbonyi ; odor (8) -NHCH2CONHCH2COOH;

bedeut bt’, oder sin phnrmazeutlsch vertragl je@&s=fbno- oder Bis-Salz davon.
2. Verwendung ei ner Verbindung der For an%ﬁ:lca 25|30

- aH 4 15 (la) 35 R
F- 40 zur Hersteilung sines Mdi E\:eﬂdﬂmg bel der | nhibiton von
Angl ogengse bel warnmbl Qtigen Tig | R4, R Re, R13, Rig, und
-"wie In Anspruch | defl ni ertnls
21-Phosphat - 6 Ry : (1a)
az-fluor-17, 21-di hydr o) na4, 9(11) di en- 3, 20-di on oder ein
Sal z davon, zur Herstiljung si Hdi kanent es zur Ver wendung

bol der i rei bi tion von A¢ I 0g A bol warmbiltlgen Tieren. 4. Verwendung
nach. Anspruch 3, vﬁlr:; . as Dinatriunsal z ist. 5. Verbindung
nach’_Anepnach 1, worin Rl o a-H ader - bedeutet. 6. Verbindung nsch senem
der. Ansprflche 1, 2 oder 5. woriln N1 OH bedeutst. 7. Verbindung nach sl nem
der. Ansprflche 1, 2, 5 und 6, worh die 4,5-Bindung sine E nfachbi ndung bst.

?8 hede u? et 2 ;/u?' E-Ile)rlstrell(ljulrjlg e ner;%d?dikaenllerrll?ersnztﬂ-(\algmépdgﬁg beftper ln&'biﬂon von Ang%geliI‘gge bZi’wa\%Udi'{gﬁr T@e-

ren, worin R, , Ry, Res Rp * Ry3, Ryg, und — wie in Anspruch 1 definiert sind, oder ein Salz davon,
3. Verwendung von 21-Phosphat-6 a-fluor-17,21-dihydroxy-16p-methylpregna-4,9(11)-dien-3,20-dion
oder eln Salz davon, zur Herstellung eines Medikamentes zur Verwendung bel der Inhibition von Angiogeness-
4  bel warmbliltigen Tieren.
4. Verwendung nach Anspruch 3, worin die Verbindung das Dinatriumsalz ist..
8. Verbindung nach Anspruch 1, worin Ryp a-H oder a-OH bedeutet.
8. Verbindung nach einem der Anspriiche 1, 2 oder 5, worin Ry OH bedeutet.
7. Verbindung nach einem dér Anspriiche 1, 2, § und 6, worin die 4,5-Bindung eine Einfachbindung ist.
80 8. Verbindung nach einem der Anspriche 1, 2, 5, 6 und 7, worin Rys =0 bedeutet.
' 9. Verwendung nach einem der vorhergehenden Anspriiche mitsimultaner, gleichzeitiger oder sukzessiver
Veswendung von Heparin oder einem Heparin-Fragment.
10. Verfahren zur Herstellung einer Verbindung nach Anspriiche 1-8, worin Ras -O-PO(OH) bedeutet, wel-
ches Verfahren die Uberfiihrung der 21-OH Gruppe in einer korrespondierenden Verbindung, in welcher Ry,
65  OH bedeutst, in ein Phosphat umfafit.

Sakg'ldavon 3. Verwendung von

o



9 Vel;wendung nach el hem’ dervorhorgehenden Ansprilcho mtaknultaner,
gleichzel'i ger oderasul zessiver Vowwendung von Hepaui Im

Hepari n- Fragment. 10. Verfahren zur Heﬁgﬂ’éﬁwg‘*el ne” H"Hﬂmgmleu(’",
Ansprfche 1-8. worhn R2 -O PQ(OH) 2 bedoutet, wel- * * ches Veffahren die

Qberfl hrung demevaddiehticosuppe i n sl ner korespondl erenden Verbi ndung, In -,
wel cher R2 us OH bedeutet, In eln Phosphat unfalt. 22 EP 0 245 357 Bt

*C L 5  Revendicatiting poisies Efats condrastaiitecsuivantss: Bl OH, DEsFIGtGR, 4.1, LU, NL, SE
.contractants sul vants BE, CH: DE, FR GB, Li, LU NL, SE 1. Conpose de
-_forn%l | 10~ ~ 1.Composédeformuial R4 R (1) 20 R13

25 dens laqueile RL represente P-CH3 ou P-C2HG R4 reprb6sente H, Cl 3,
C~ou F;, Rreprente Hou CH 30 R rgpnesente H OH CHa, F ou -CHZ;
Rli repr6sdhtb H. OH Cu ON. R114 repr6sent B "28H, =0, -OPO(OH)2 ou
-0 0O (CHACOOH ob t est un nonbre entier gg 8, Rls roprésente.0 ou H,
OH, =l ndi que unne liaison sinple ou do Bous rlsorve quo la lalson

16,17 solt une liaison sinple |orsque 8 1 HO
_Ilalson 4, §5soft une |iaison sinplge
representa un groupe OH, L
entler de 2 1 8; et i%

-Y' -(CH )p-X -(CHa)q

Rigprasente iCH et qua la
Bprbaente 0; Rf3

- COCHCOOH ob eat un nonbre
-Y-(CH2) , - X- (CH2) , CB03H au
une liaison ou -0-; Y est une

|l iai.son, -Oou -S-; chacun l represent urfe |iaison, un groups -
OON(R k), =N(R 3CO-, -0-, J.-S02 ; Rl represente H ou un groups
alkyie en ClL a C4; c 0et ™R1T eot un groups alkyle an C1 C4 ou

un groupe hydroxyal kyll® on Cl a C4, cU bRen NRgR17 represente un group.
pyrali di no, pl pérldlno, norpholind, thlonorpholino, plperazino ou N(aliylo
on C,. a C4)pip6izino;, ot nrn,. D, I'L t r sont des nonbrseaeners qul
saffsfont l2s relatlons 1tns5 ; 4sn59 2spD; 1sqg55; 2ss9; nm~nn910; pag510
(sous riserve dpprlaqueliesonme paq se sltue entre une vai eur supkseure Cu Ggal e
a 4 et une val our RimP’éﬂP'Eﬂwl’G%be a 9 lorsque X eat une liaison) ; et

Qrepré6sente a  Rre H-‘E!‘ho‘él g F; er-CHZCOO—l dens | equel R, represente
-5, -SO, -Sr, -S§£_ tHa g StR= represente H ou un groups
oS

al -kyI e en & | C4; ‘h'orrbre total d'atones de carbons

SRS ok AT b b
o olips ® | U&%uféon%é{ RTQM&HoR%{ PF& ?*eqhbét%ﬁmmque
Cu (6) un ¢f oups s NER eirieeat %&a@@&%ﬁh&%ﬁm
du poi nt de vum%r e D M na ...-so,u H)RNRARALIoR Y

l-a 23 est une liaison ou -O- ; Y’ est une liaison, -O-ou -S- ; chacun de X et X' représente une Ilalson, un groupe -
el © CON(Ryg}~, “N(R(g)CO-~, ~O-, -S~, -SO- ou -SO- ; Rys représente H ou un groupe aikyle en C, 4 C, ; chacun de
40 Ryg ot Ry7 estun groupe alkyle en C, & C, ou un groupe hydroxyalkyle en C, & C,, ou bien NRsR7 représente
) un groupe pyrrolidino, pipéridino, morpholino, thiomorpholino, pipérazino ou N(alkyle en C, & C)pipérazino ;
. N et m, n, p, g ot r sont des nombres:.entiers qul satisfont les relations 1<ms5 ; 4<n<9 ; 2<p<9; 1<q<5 ; 2<r<9 ;
. m+n<10 ; p+q<10 (sous réserve que la somme p+q se situe entre une valeur supérieure ou égale 4 4 et une
valeur inférieure ou égale a 9 lorsque X' est une liaison) ; et Q représente

“s {1) un groupe -R-CH,COOH dans lequel Ry représente -S-, -SO-, -SO,-, -SO;N(Rx)- ou -N(Rz)SOz-
ot Ry, représente H ou un groupe alkyle en C; & C, ; sous réserve que ie nombre total d'atomes de carbone

dans Ry ot (CHy), ne dépasse pas 10;

(2) un groupe -CO-COOH ;

- CO- NH- CHRw COCH
so CH20H,

(3) un groupe -CO-NH-CHRz-COOH dans lequel Ry, représente H, CH;, -CH2COOH, -CH,CH;COOH, - - '

80 CH,OH, -CH;SH, -CH,CH,SCH; ou un groupe p-hydroxybenzyle ;
* {4) un groupe -CO-NCH;3-CHz-COOH ;
(5).un groupe (2-carboxy-1-pyrro|!nyl) carbonyle ; ou
(6) un groupe -NHCH,CONHCH,COOH ; : ' ‘ '
" . ou un sel simple ou double acceplable du point de vue pharmaceutique de ce composé.
&5 .2, Cm‘nposé de formule la :
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?EP o 245 35781 . | 1111111 11111 1111 11 111 * C L N S *
Boiioll 1T 1R t 0 OHCRs 10 Z(Ta) R F dans

1 aquel le R, R4, R R9, RI3, Rlr et EP0Qas387&Y defl niti
revendication 1, Cu un sel de 20 ce conpose. TI“I ﬂm m“ Ii TII
L21-.phosphat e- Bc fl uoro-1T, 21-di hydr oxyl ep- nﬁ hy| pregna-+,

"16di | ne- 3, 20- di one ou un sel de ce conposA . qéd. Le so] dlsodlque du conposG
“sui vant g a revendi catlon 3. 5. Conposo sufang | g revendi cation 1, dans
‘l'equel R1O representb aH au a-OH. 25 C=Rj, Conpose sulvant |'une
quekgonque des revendl cations 1, 2 etR15 dags_lefjuel R reprbsentb OH 7.
Conpose sulvant |'une quel conqug~de enyg tllons 1, Z5 et 6, dans

{equel ‘la liaison 4,5 est un@ Ilalson si nple. nposo suivant |'une
quel conaue des r e®gngd 2, 56 et] 7, 'dans | equel Ric represente
=0. 9. Uilbsatlon d' S l'une quel conque des rl@#dndl oati ons
pr ~cedent es pour |a prpparat drun nedl canent destinb A etre ulils6
pour | nhi ber rangl ogessse ¢ ani ml A sang ohaud. 10. Conposition
conprenant un conBpfe suNFant ne™guel conque des revendl cations I A 8 et
de 1" hefa- fine Cu un fragment o hepaﬁlne en vue de leur utilisatbon
sinmul ti nee, conbinee au succesgive dans rl nhi blton de rangl ogbnese chez un
animal a sang chaud. .36 Reve dlcations pour |ea Etats contractants

"sul vants: AT, ES, q5 t. Utllbsatton ‘un conpos6 Be fornule |
CH2- R23_C=Fophs Aol Ro: Rz Seret zmonbigs gsfiniigns dopnges dansla F"'@ﬂ"f?ﬁ% TafH 'mfﬁtﬂee

phay et i 5";@&% 13?'"!@5&%@?%1"?@8"%9@ Aol e 3 nd aah o e
%E"‘{g% ff? peiivge ?g‘BEE:%hse.ELeQEH G
el & ﬁé{ Zet5 i ﬁﬁ_ﬁﬂ:’é&n@o@* Cu

anivdl A sang
24 EP O 24f
* ¢ | Ryepr eg:
CH3; RIS reprg. Ivgfil'una uelico I.B aliisdn £5dst b
nonbr e ent i i_isorf¥in 6 représente -0 ou = indi que une |iaison
sinpl e ou doug. Icampsmswmﬁms Ytdicdnte bes rweaamshs]afiz t6 a@l dans \Bdlrel R,2depidSents <t1)| €
| oraque R egrmitnasnCbiRposs suldft Ml qublainGey ted reberdidhtions jMtskents HEUR larsPatation
| or eque sR1 ldunaysdicarnsit Gestits 4 &6 utilisé pouRANibe? PngloEBALER chiék L@ lahinl & el chatd. CO- 11R,
-O PO( OH) 2 ou10. Comastici-tbhipfaniit alcoipésdisulvant InAeduelicorqdd des Fevendications 1 4 8 et de 'hépa-

' ine ou-un fragment d’héparine, en vue de leur utilisation simultanée. combinée ou successive dans I'inhibition

de 'angiogénése chez un animal & sang chaud.

o .35'_ . Revendications pour les Etats contractants suivants : AT, ES, GR

1. Utilisation d'un composé ds formule |

(1)

F

i

ou d'un sel simple ou double pharmaceutiquement acceptable de ce composé pour la préparation d’'un médi-
cament destiné & 8tre utilisé dans I'inhibition de Pangiogénése chez un animal & sang chaud,
formule dans laquelie

R, représente p-CHs ou p-CzHg ;

Ry représente H, CHs, Ciou F;



{'-de 2 A 6 et- R esat un groupe Y(CHZ) Q -Y-(CH2)h X(W
Y- (CHZ5p X-(CH2)crNRuj RI 7;- oa Y est une | i ai son ou -0-; “
i al son, =0- ou -8-; chacun de X et va’%bﬁ-”éé%ﬁlb une i mn !\@ “‘ m\\'\‘
CG\I(Rg) -N(R18)CO -0-, -8-, -80- Cu -SCs-; R 8 rep ou un*
groupe adkyl e en (B’Lrowéedmehtna@&n de RIG etR7l aest un gr oups aI kI e eon Cl-A -

C4 ou un group. hyd ent 1O, €Hs. EQu#CH24,  OU bbon NR1R17r pr~sento 16 un

@l i di noR GH o Blaihol h ghol
Rarkyieen o A& '35 nwﬂeu -a #o'aﬂguécé&”@{ Bt e b auiet s aey

f | IE'F gopis 5O 4 9 2 S9:; 1 9
Lemr sorve. ié- FE%@} oy, oy eweé\asm%ﬁ wngi]g@nan%m
2 ‘@&

“A 4 etune vaI r""mf

represent el 1)

- 802-, -SO2N(F9§ qu?.o.. ?ngwne

-o- oﬁ

i I roupo
e Boot ( s?i ol fga 2; chacun
| te
- CO- NH- CH e m"%ﬂ%*m'“““:o.
- GH20H, - ZSh*m A &Mbﬂibﬂi@&ﬂuﬂohmrrﬂmmﬂmﬂizsm (a5 1 2%r<9 ;

group. - CO NChipinko dod résbve GLOK BEnrep 13k BIRN ntie-uny Wdléir supdijeureccairépsiay & et une
ou (6) un gro%laurlﬁibiﬁhh mx'&uddmh&owﬁtmdem conpose de formnule
la 30 CH27 (| &) (19dn groupe -RyCH,COOH dans lequel Ry représente™=S-, -R0-, F3D,1R-SO4¥(Reo)-0U -N{R1)$0>- ;
.el de ce QDrrposCtRaa'apTédeﬂeHmmmowedhommﬂmmqudbslombpgtqtelégtp@esdecarbone
utilise dons |' i dimsiRytet (Oh)ome dépaspapag 1045 g6nese chez un ani mal A sang

chaud, fonmul. d¢pen¢rapectd-000H; R4. R3, RD, R13, Rll et - sont toles gquo

d~fNthim dans | e (2 viegrdipe 2C0-NH-CHR00MH dans;laquebiRy, wpréseste H, CHy, -CH,COOH, -CH;CH;,COOH, -

21- phosphat . - 6a- CHi¥: CHFH, 2GHLEH. groupe p-hydroxybenzyle ;

6pnbt hyl pr @gna- 4&@9’1&%@@% GA®tie ou d’' un sel de aso conpose pour la

préparati ond' un (R4 EayPeR-CAPOKY- B’“H“"é‘?‘?‘"é’ﬂ’f'ﬂ%‘e dans |'inhiblion de rangl o-

genese chez un a )H'hﬁm‘ﬂ”g'ﬂg"@é'gﬂ" 4. Utillsation suivant |a

‘revendi cation 3, ' 8'3}‘?'56%0 est Is nel disodl que. 5.

"W sat bon suivant is revend| catlon 1, dans laquelle RLO represente a-H ou

a-OH. 6. Uil sstion ,suivant |'une qudlcon .dgs revendl catlons 1, 2 et

5, dons laquelie R13 representh OH 7. Utk n sul vant |'une qustoonque

des revendications 1. 2, 5 et 6, dans I elbe I |'iai son 4.5 eat une

Nai son si rrpl e. 66 8. Uil bsaign . ?=q@:e| oonque desg,)
Igila_[epresentes O 5

revendi catiggns 1, Z 5, 6 et 7, ga
Utlisation sulvant |' URE quel.gopi di cal ons prlcidentes, avec

| "'utllsation sinultanea, 0ty pE uccosi ve d' h6parine ou d' un fragnent
‘d"h6parine. 10. Procede de|prep$ #n d' un conpose sul vant revendl oati ons
1-8 dans lequel R3 eat_up ' RO(011),, qul consists A transform.er
|l e group % - OH dans ulr# corrpose correfpondant dons | equdi R23 eat un

group. OH en un phosphate. 25 '

. oud'unsel de ce composé pourla préparation d'un médicament destiné a &tre utilisé dans l'inhibition de I'angio-
45  géndse chez unanimal & sang chaud,
formule dans laquelle Ry, Ry, Re, Ro, Ria Rys et — sont tels que définis dans la revendication 1.

3. Utitisation de la 21-phospham-6a-ﬂuoro-17.21-dihydroxy-1 6p-méthylprégna-4,9(11)-diéne-3,20-dione
ou d’un sel de ce composé pourla préparation d'un médicament destiné a étre utilisé dans linhibition delangio- -
génése chez un animal & sang chaud.

50 4. Utllisation sulvant la revendication 3, dans laquelle le composé est le sel disodique.

§. Utilisation suivant la revendication 1, dans laquelle Ryq représente a-H ou a-OH.

8. Utilisation ,sulvant 'une quelconque des revendications 1, 2 et 5, dans laquelle Rq3 représente OH.

7. Utilisation suivant Pune quelconque des revendications 1, 2, § et 8, dans laquelle Ia liaison 4,5 est une
liaison simple.

58 8. Utilisation suivant I'une quelconque des ravendlcations 1.2,5, Get 7, dans laquelie Rys représente =0,

9. Utilisation suivant 'une quelconque des revendications précédentes, avec l'utilisation simultanée,
combinée ou succesive d'héparine ou d'un fragment d'héparine.

10. Procédé de préparation d’'un composé suivant revendications 1-8 dans lequel Ry est un groupe -O-
PO(OH),, qui consiste & transformer le groupe 21-OH dans un composé ootrespondant dans lequel Rys estun
groupe OH en un phosphate.



