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"EP"0 549 041 B1 Description The invention relates to novel
“17-spirofuran-3'-ylidene steroi &p,0 %49 og@tg10ds of preparation thereof, a
pharmaceutical conposition containing the sane, and a use of these steroids
.for the manufacture of a 5 nedicanent having antiprogestin activity.

Ant i proBeseriptien i e. conpounds which show affinity for the progesterone
receptor, _are known. One of the best known conpounds in this resEect s RU
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time ecreased |n|ty to the gl ucocorticoid
recept or . ik tha oeert #aenmfn&eéter&&ymﬂmw%v&urm:r {ildgel ding"dhowtislibrlirigly sirbingt N€

m ner al sfmpttb @l prodeRBRRS PdceptorBndD nRFBWN, Kabé BiOIhE Samé iMb AbOERed SMANY tafhe
i NPT OV egludBdriidi rééeptor. FRAheRT tRe ABYEIECORIpbING hive fvitually N @RI td fhe Wiinerdite6riicokhe
17- spi r abepton/Tha preyent slerbids, Hofo, Sldwah iniphsed SHleeiity il diewicte Suithitls fStiihévapdtic
[errlis Rese30 wherein [err] is [err], lower acyl, OIlower alkyl or S-1ower
al kyl ; [ efTh¢ 1zspitof{iren-8ylidene stermide gferedevattioy havelademaal f r om hydr ogen and | ower
al kyl; [err] is hydrogen or |ower alkyl; 35 [err] is O (HH,; [err] and
[err] are both hydrﬂgen or one is ogen and the other |ower alkyl; and
thetvm'tched line r S MW [err] bond. Preferred steroids
coPlling to the inve ciwherein [err] is [err], acetyl,
r - | ower. al kyl; 40 I‘I\r‘?ﬂr‘hyl;- [err] is G [err] and
[err] are both hydrogen bgen and the other nethyl. Mst
preferred is the 17-spi H-+eehe steroid, V\/nerIei n[err] is acetyl,
[err] i s hydrogen, [erf nd [err] and [err] are both hydrogen. 45
The ferm | ower al kyl 3 ched or unbranched al kyl group having 1-6
carbon atoms, such g = propyl, isopropyl, butyl, tert-butyl,
pentyl, hexyl and the |ike. Pef erred al kyl groups have 1-4 carbon atons,
and nost preferred is the neth§l group. The term | ower acyl neans an acyl
grougederived froman aliphatic carboxylic acid having 2-6 carbon atons.
Acetyl iwherdilie preferred acyl group. 50 When [err] is an al kyl group Z-
and E- i RORINRSRA lo@er:0fSO-biver. alikkialr S-lowsoamt;i ¢ forns are considered to belong to
t hi s i nReardi Rarare |ifdeaenH8ntlspalamn‘dﬂrbarhy&ogeyrlandjlem alk¢ler oi ds of this invention can
be prep8&r sdiydrogen ar e slkylays. A conveni ent
85 Rsis O, (HH);
Rs and Ry are both hydrogen, or one is hydrogen -and the other lower alkyl; and
the twitched line represenis an « or 8 bond.
Preferred steroids according to the invention have formula |, wherein
c R1 is N(CHzs)2, acetyl, or S-lower alkyl;
/ 40 Ra is hydrogen or methyl;
Rs is O;
Rs and Ry are both hydrogen, or one is hydrogen and the other methyl.
Most preferred is the 17-spirofuran-3'-ylidene steroid, wherein R, is acetyl, Rs is hydrogen, Rs is O,
and Rs and Ry are both hydrogen.
45 The term lower alkyl means a branched or unbranched alkyl group having 1-6 carbon atoms, such as
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexy!l and the like. Preferred alkyl groups have 1-4
carbon atoms, and most preferred is the methyl group. .
The term lower acyl means an acyl group derived from an aliphatic carboxylic acid having 2-6 carbon
atoms. Acetyl is the preferred acyl group.
50 When R; is an alkyl group Z- and E-isomers are possible. Both isomeric forms are considered to
belong to this invention.
The 17-spirofuran-3'-ylidene steroids of thig invention can be prepared in various ways. A convenient
method is the cleavage of a protective group of a corresponding steroid in which the 3-keto is protected,
which steroid has the formula
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method is the cleavage of a protective group of a corresponding steroid in
Which the 3-keto is protected, whipplp sde049igd has the fornmula 55 2 EP O
549 041 Bl [err] wherein 15 [err] is [err], lower acyl, Olower alkyl, or
S-lower alkyl; [err] and [err] are independently selected from hydrogen and

| ower al kyl; [err] i[zs1 hygiogen or | o al kyl; [err] is a protected O;
[err] and [err] are bOoyfi NY¥r ogen, dr oge i s hydrogen and the other | ower
al kyl; the dotted |ine sents t Y. s.c}lmj ugat ed bonds, and the
twtched |ine represent™Sg¥ s S ™y | bORg. Suitable protective groups
ara_kndwn in the art, for inst§ T.W Geen: Protective Goups in
N¢ ety h is included by_reference.

for the protection of ko groups, for

IS respect, also a dithioketal should be
25 nengioned, whichg nverted into a keto group by treatnent
wth silver nitrate. "Anot her s@itable nmethod is the dehydration of a
conpound having fornula [err] T®rr] 40 wherein Rs" is protected 0, (H H),
and [err], and the twitched |ine have the previously given neanings. The
prot ecti venegggioups, I'f present, are simultaneously cleaved or cleaved after
t he dehy dRraisiNBER:S fo@gr. acylebripdsrailkiipor SHeweanalkytall | y perf orned under acidic

condi t i onBz arldRs asd isdeparaérally yélecteddrein\hgldraden @nd Ipwe alkgx anpl e usi ng al um num 45
oxi de), aRdisihpdiogerotlowelldr ati on by converting the 5-hydroxy group into a
sui t abl e Reipvd prefeciadRp, which is renoved together with an adjacent hydrogen
atom ar eRpansisiArebotinhydiogempy eneds hydiegen and therother lopercplikyks the idetted dipp,ieprasents twit

t he 5- Ky deeitgatesdbonds. %k 0 a hal ogen |i ke iodide, followed by

denydr ohafh®§utsandiling repraeants a3 p 56 POE- condi ti ons. so 5 EP 0 549 041 Bl

) : i 53 EPOE .
e ot e R L R e

conmpound protection o groups, for example 1,2-ethylene ketal. In this respect, also a dithioketal should be
26 mentioned, which easily can be converted into a keto group by treatment with silver nitrate.
Another suitable method is the dehydration of a compound having formula

I e
R4

30

III

35

wherein :
Rs" is protected O, (H,H), and Ri-Rs, Rs-R7, and the twitched line have the previously given meanings. The
protective groups, If present, are simultaneously cleaved or cleaved after the dehydration step. Dehydration
is normally performed under acidic conditions, but also catalytic dehydration (for example using aluminum
45 oxide), and indirect dehydration by converting the 5-hydroxy group into a suitable leaving group, which is
removed together with an adjacent hydrogen atom, are possible. An example of the latter method is the
conversion of the 5-hydroxy group into a halogen like iodide, followed by dehydrohalogenation under
alkaline conditions.

50
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[err] IV 10 R6 15 wherein [err] is protected O, (H H, and [err], and the
twitched |ine have the previous|BPgisé&adnBani ngs, and a R4-CH2-Wttig,
[err]-Wttig-like, or [err]-Peterson reagent, wherein [err] has the
.prevrously iven nmeaning. This reaction is followed by deprotection of an
opt i onal | yYehpethenpetiad s %H‘t’% Withigrliker 9 Poferepn;rpastiop usiag,p F%‘fﬂ?t"gd'aﬂ“ﬂ'm forruiae
steroid of this invention. Suitable VVttlg or Wttig-like reagents are 20
tri phenyl phosphor aneg d the |ike, and suitable Peterson
reagents are, for exan ype reagents like [err], wherein Hal
{&s a hal ogen Iike ) Alternatively, the
17 spi rofuran-3'-yliden® S I nvention can al so be prepared by
ring closure to the 17-spirofu dene ring. In %Qis nmet hod a

conpound havi ng the for g\ 5 40 wherein rr] is [err] or
protegted O (H H), and
gi ven neani ngs, and one Q

d the twitched |ine have the previously
and [err] is OH and the other is a |eaving
group, is converted pdtto & 17- pi rd¥uran-3' - ylidene steroid, which after
deprotection of an optionally present protective group affords t he desired
17- spirofuran-3'-ylidene sterof d. Leavi ng groups are known in the art.
Sui t atsl e Ieavrng groups are, for instance, hydroxy, halogen (particularly
chl or i nevhansi Rsi’ devipketefted SndH, K ich R Fs acendathe pritehedtlio havaethes plefieusiytaivennd 45
nesy| at enegpieaspand ptRerGHaViigi By-@Har Wittigdkny oF tRs1OhlePeiprsenu tepgont tharei el Bae of
the pr e%@%ﬂ' Q'M%‘n't"?*!ﬂﬁ@d'r @é‘”é'&’h iscfellowad By sppseteciien B dyyeRtipnalle. pigsent H@ F‘Uet he
i nvent i cﬂ‘P“p ' éPf % "t‘tghfmas"" prition. Suitaplg, Witig of ?N‘f&%"“e
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per wel ght arnaceut al?y surt auxrlrarres

as descrlbed in the standard ref erence, Gennaro et al., Remington's

Phar maceutical Scienges, (18th ed., Mack Publishing Conpany, 1990, see
especially Part 8: L repa ations and Their Manufacture) the
Qsage units, such as pills,

S _suppositories. By means of
-oungé can al so be applied as an
_.spl ution, suspengion, enmulsion, or
of maki ng dosage units, e.qg. tablets, t he
h as fillers, colorants, polyneric hinders
7era| any pharmaceutically 4

tabl etoss, 55 or be procs

pharmaceutically suitable
I njection preparation in
as a spray, e.g. a nasa
use of conventional add
and t¥e |like is conte#®

b 40 wherein Rs™ is Rs or protected O, (H,H), and R:-Ry, and the twitched line have the previously given
meanings, and one of L1 and Lz is OH and the other is a leaving group, is converted into a 17-spirofuran-3'-
ylidene steroid, which after deprotection of an optionally present protective group affords the desired 17-
spirofuran-3'-ylidene steroid. Leaving groups are known in the art. Suitable leaving groups are, for instance,
hydroxy, halogen (particularly chlorine and bromine), and sulfonates such as para-toluene sulfonate and

45 mesylate groups.

It is possible to convert the products obtained by one of the previously mentioned procedures into
another product according to the invention. Using generally known methods it is, for instance, possible to
convert steroids wherein Rz and/or Rs is hydrogen. for example, by a Leuckart-Wallach reaction, to afford
steroids wherein Rz and/or Rs is alkyl.

80 The compounds of the invention may be administered enterally or parenterally, and for humans
preferably in a daily dosage of 0,001-10 mg per kg body weight. Mixed with pharmaceutically suitable
auxiliaries, ©.g9. as described in the standard reference, Gennaro et al., Remington's Pharmaceutical
Sciences, (18th ed., Mack Publishing Company, 1990, see especially Part 8: Pharmaceutical Preparations
and Their Manufacture) the compounds may be compressed into solid dosage units, such as pills, tablets,

s5 or be processed into capsules or suppositories. By means of pharmaceutically suitable liquids the
compounds can also be applied as an injection preparation in the form of a solution, suspension, emulsion,
or as a spray, e.g. a nasal spray. For making dosage units, e.g. tablets, the use of conventional additives
such as fillers, colorants, polymeric hinders and the like is contemplated. In general any pharmaceutically
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EP 0 549 041 Bl acceptable additive which does not interfere with the

function of the active conpounds gppgagoqsed. Suitable carriers with which

t he conpositions can be adm nistered include | actose, starch, cellulose

sderivatives and the like, or mxtures thereof, used in suitable anounts.

The | NV enacpeptableadditie which dasis hetdnteriatecndth b furkion fobihe antivapmesuarptas de uSJIEXAVPLE 1
1 [err] Sultgb)qi):arge;s vith Mythq_ gompositions can be administered include lactose, starch, cellulose

[(4 di ne‘!q‘iﬂ"ﬁlﬁa%‘f‘ﬁh‘@ rgfImbxtures thereofjuprshin sHiipklie @magn®0-t rj en-3-one 10 a. To a

sol ution of |m@ an:further ilustrated by the following examples.

(17—[\err5])- - oxysplro [estra-1,3,5(10)-triene-17,2' (3" H-furan]-3'-one |
(see D. Magnus, J. Am Chem Soc. 100 (1978), 7746-7747) in

200 nt of o tm, ; d Zonfifrd 90 SOCT UM
borohydrl-—, Y e 3 S gonmrtetrperatare for 16 hours.
Aceti c,aci 4 YWag <HGR e&« éHB %L)f (Wﬁ)- -me hggsﬂé@ﬁ&trm’ ithdn @7 OB HRE ] 30k (ded H1€
M Xt ur e Wasgahgd dnd PheMaghlid 0. An?!cHER SSoc RAJIQYB), A @bo/ RNdF oA 206 HE&d
pressure afy@he Keretieddsdeof %L&Meémhymcadm.me was Sir¥d bidrbdrh RiderkdTor
et hanol t agYbé. heatid abid Whs added until pH 7, followed by addition of water, and the mixture was extracted
(17[ err], 3'whh 1dluehs.- Rbinfayal iop tha -soRénh Qidss PdducdH Qdstie Afforded (tHeDdruder 4IRS which was
17,2' (% H) -chystaizs -fidm- radthanoh i yield €4 rg] of 1178 31S)-4' A'-ilddt 3-ridthoR§spito[@tr®1,3,5(10)-triene-
(17[ err], 3'13py3M)wan}-didhydp.08B=Cret hoxyspiro[ estra-1, 3,5(10)-triene-17,2' (3'H
)-furan] -3’6 ol in 150 nl of tetrahydrofuran was added to a solution of 4 g
of lithium i ) A sdution of g ¢fi({74.3F)-4 dihyidee-3zetiDRyspirofestra-1,8p(1 Q)-trienedf 4,2B'Huiank3'-n g
for 3 hours &kin#30im! of ehaghudroiign wassgided to @ soldion ofrfid of fibjum iméRdarl obliedid ammoriadtoni a
al Powed 13 & Afesistivieg for, Boyrsodfjthis tempriaturp 8P (! of Yhnasel wetar apdechand dhacammagaia
Welﬁf/ acet at é’as ﬂ“ﬁ@edotP éﬁ?P’étei é?s'%é"a%\%ﬁ'é'lfd\mﬁ"ﬁe’b‘ﬁ‘%é“d ethy! acptatn, Ihe organic
nagnesi um su
trituration
(17[ er A , 3' S)x

OI

‘Hﬁ'ﬁ' Fop ebsgfg tgﬁ? p,3%%n§%;gyhyd?:ga:nzﬁﬁgﬂp?j§zgz-t er
ofife a?gmemuon

AR P 9X.¥ R‘ rreol Mdam 'e“ﬁé m
wer e dissol VE%%L iﬁtsq g % ct:c Idg%o
a solution o h rog E%%hété;s&ﬂﬁi ridrb wntﬁ) th ﬂte "’}' fv

was added. AlRbrind! drioll ol ragfesiim Eesana RERfafel naee mséeatpwsﬁué egn)g@?)t sfe
was pogged i %Qruﬁ@(ﬂﬁgsﬁﬁb'fh:h%/tb-%%n%ﬁ? Jw&tééﬂ%'ﬁ) SR PO EH)furanPb-bikd. ON an
extracted w (i) st g1yl thig k&dndtwlre didsBivaari) 80V inCofl pRiiide. Y@his \BIGHIA theldl dilfodiPoHiBvise
dried over magyesphemitfiidthyldmenonin® tibeshbde dufif BChibl BIOE F C.IARGHLERIAY fof 8 Bty o rdof
gi ve 8.5 g ofeniperature the inikirecas géured into 800 ml of ice-water and the product was extracted with ethyl
(17[err], 3' Skeetdts. The drigimjedinyer $as Wastiedowith- 2p hydaclaricracB( g -amchdried by’ nfa@hdsiumf ur a
n] - 3- opee. (i Bilfpte8THG repidup washihsometogaphed akier @vapostng| of thd solvenD0 yield 45Fg y(178dIShe.
To this sol uﬂ'i5014'hm%-hmwrp{mt@ﬂ@rﬂm@&m@'“yfuoﬂlq:menybthﬂﬂ "€t hyl anmoni um
tribromde@uring 15 min at 0 *C. After stirring for 3 hours at room
temper at ur e (i migure o Ad 0,64 6743 BFL8-dindre Saydromspimlestat2-disned? 23 H - neduct
ex;ﬁ r act e%‘ég: Qﬁ%}m °“}§B%tfvg%“él of ?‘H\ﬂa'lﬁr i ?;0 ma é‘i‘etﬂﬁ(ebgr’:éﬂfgg‘%?g? ;gg;tgg “29va
roc oric Hﬂ
hy t wer se;gﬁfﬁte or
(r)feSI( gg[ee\r/vra]s %@Wwﬁ (}dkgrr dlé;(gg over magnesnur@?suxeﬁse 8t::loncen ration under recﬁaced
ih d1 re:h:)f ﬂ of the crude f 78 ?‘S)—4' '-dj yd 0-3'- g:ri?s rofir 9-diene-17,2'(3" )-furan]-3-
, 5 - di hydr 9 Q%mgrghﬁp ? 6’}? b ] “next s@da without ‘rther™
180 *C, c. ( r|f| x ure
(17[er rﬁ f muﬁuregi mwglbpmg‘abobélﬂ&ﬁﬁ%a Q:btﬁﬂ:[uﬁ& bbPmLot Yiidhe 36 inl- & cgciohexanone
(3'H-fur an] a 289, of 3dmitum O o-Sbgokitid Was R idxad fr 3 Hurl Arf cd%ﬁda)/tb fo0fh Binydratre, 1
m of tri et hyinyoicbiael visiabied amtthe JhldurdTved fwadiidd repeateM fwith L0781 84 QAUSIRUIBEH bIC
acid was sti iseigtbité Qdlt. Thé16rgdnic lafer A Washe Wit wtad! Rine, BAE diicticdvbr Magniémn Sdirapped
by thesaddi t Ecpoaionwhihe sohanthngerdéducadpyasog Bliowed b CHidbatograbliyeaftordyes § olWeTsp-
separ at ed and'.g-Hisydoospieofesita-5(£0),8(11)wiwse-1W2yB'8Hfuran]t3d;8"-dioree 13-cydhit t £2-othiang-diyl) acata.r
magnesi um sulimti4 shd concentrati on under reduced
d. To a suspension of 3.09 g of methyltriphenylphosphonium bromide in 25 ml of toluene were added
0.83 g of potassium tert-butoxide. The mixture was refluxed for 45 min, and then cooled, after which a
&5 solution of 1.10 g of the acetal of c(ii) in 2 ml of toluene were added and the mixture was refluxed for 1
hour. The suspension was subsequently poured into ice-water, the foluene layer separated, washed with
brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was
chromatographed to afford 0.95 g of (17a)-17,23-epoxy-19,24-dinorchola-5(10),9(11),20-trien-3-one 3-
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pressure 5.1 g of the crude

(17[err],3'S)-4',5" -di hydro-3' - hErl0o648y 64l BD[ estra-4, 9-di ene-17,2' (3' H) -fura

n]-3- one 3-cyclic 1, 2-ethanediyl acetal were obtained, which was used in

.the next step w thout further 46 purification. (ii) A mxture of 5.1 g

of the ab%@h%ﬁf‘?"@‘i‘l\ﬂdc%r?bﬁrd% C200 m of toI uene 36 m of cycl ohexanone
d 3.6 °falumnm so de was re rs After coollng

an

a%aeewwga-a@erc -ong, oy,

(o room erg A e a% TS g gsf perat s,
was-plished WY Yo e ﬂe a?'l §ld thﬂﬁ gga?wegm'% T o
Evapor ati on

'"12"’"" W %?%:g %seaésusaew{h ghiiih o;‘é?, arbonato
chr omat ogr agl

5" - di hy dFeQ&BWaQ }ﬁ&ﬁd’t@ o h@.ﬂﬁ rran[’ledZ ;ogceﬁg@tei ur;fjer redeed 3pressur%ngen e
3 CyCJo' c Lgrfd RakGiod oY 4-I@ﬂ hyld?ﬂlﬂa)ph fmée neSlum -Efbnﬁ’des(H@Wﬁd?fn4Q§ &-409 ¢

of methylt rmrah@nmdnmﬁ imyanmo o' gdtinfdGnasiimyin 407 mI Off totkaRydidhiten WS BadeEl 6@ J7- 83 g
of pot assi ugbppert)ichibrile@X rodM . tenfgaraturd. SlinsbqueFS1.8 § bt 1 84/10-@poxite ofb() in drhen
cool ed, af tekahydibiGin @erdadded and Stirtingt wasrcomtihuel. fhiO300miaf THelixtare @dasipouddd iMbiah) | N
2 m of tolamdiumeshivrided shhdloraand ehdnaetediwith wthel aceister Affel washitlg fwithi water) thia rorgarlitie
suspessi on lages wesitrivd @ve miagnesipm Lsnitatb and tconcemetedatder redbdad ptessuree i desiguerwas
separ at ed, steiatodraphe hto bafforde .4 dr pfe the Gotermedistg (e 11617617, 23¢pexyaitydosntield r at ed
under r educdigethylamirp)phenyll-The4-digotdholerd. 20vdign-3-pnecdinyclisdr2atanadivi epetgf f ord 0. 95 g of
(17a)-17, 23(1"&@ ayaf e pataldif gt} 811617 o6 70PH pealie adq wore hegtedefar B heyrseat 30 ° C. Affsp
0549041 B1 e:{ i reom "?!‘ER?E@H’&]IWI m'a'e@t '&43 nqm*}zed Wiy f°d'ue h\(dr"penrsaf@"gtelqnﬁl on
"1“7 oty agl?}ﬂy G!r ated gndsthg o
3 cI e 1 s'd:g 'ﬁ’g‘gﬁ d Joqhue O. ﬁz‘g ;ﬁ’“@? g@rP ? 4 %@P@VB&%"G 5 g
of sodi um hyHF BR80% MPrIP8, iy el = +1 %ge added at [err] a
sol ut|o EA 29 of neta-chl oroperbenzoic acid in 15 m  of
di chl gr one Flane After stirring for 30 min at [err] , the mixture was

poured intg . hee; LdbBEih Baniid 1wl 63bpdqomet hane. The organic | ayer
vas washedigh il gﬁaﬁéﬁm m’%ﬂ ' Qo i APl 220104 48 3k e, 1 | €0

over ITagRE: swm;s{y] zfaa.l € 369qc GO RE4 ,{aﬁge er reduced pressure. The residue
was chr onmag qgmphqalaéeqmﬁewdzs%epexyoufs za-laaorbmaa\rmdiea%ne, m.p. 126 *C, [al?® =
5[ er r o, 1042er(¢ - 02956 Xdiditane). 10 (ii) To a solution of

[ 4- N, N- (di greg, i) airg-aehplyptionyl} 171289 pexg-19/2a-diofoiblal 8,9, 0ptiepasmimpr 851°4. 4 g of 4-

br ono- N, N- @.red, 1Ty} 1a128-epaxe-6-aathylc 1 4-dimathylamiappisiyip 18 24idinord fblad, 9,20k trien-3-one,

t et r ahy dupféar&ni«ip®re +adéteid 1.3, giomahe)copper (1) chloride at room tenperature.

Subsequent {198,17&)-§.23-epdxy 1! hné-atienithidphary)-49.24-dinpybsin-4.8. 20 friered-prje. mip. 188 1e: [alt”

t et r adsy df of1dt ‘afe &A%, diokdes)- and stirring was continued for 30 nmin. The _

m xture wathe mdeﬁeﬂ‘ﬂ't’@‘aah"‘ﬁmWP'GrPFQEFFP@)P’Fa!PG°U§UIt‘E|t'PcPFPPa’H‘€P"@H1F&&ﬂéﬂ‘ Whth

et hyl acdét\eé'tv inpjphenyl-\GASrapewy -1 24-findkeholart.9.20-ien-3ropeky juging) ofhy! triphenyiphogphoniurg

dr i ed oM % emrhvmwat?%apanaﬂ%eﬁda Fit‘ ?%Véb"d Pethvizgineieten i%§§‘éi'fd€"°'The
s. due 4&(:%1?"‘(‘5 ?ﬁ?ﬁ‘&?’*&ﬁ #ﬁﬁﬁ&?ﬂ"t%s Hrigpigops4mg- 37 th& “llﬂ ermddfdt & = 08

erfy dro

d| iy hylfgrg% %?‘ é(t{-é%et%y dmdn ‘?.Qn %‘)él eghygﬁ -d%ngéséuﬁoéesgg-g.§,-gﬁe?eé17.2 @'H)-

1, 2- ethane Lyl a et (i) 1. 4 g of the acetal of e(ii) in 15 mM of 70%
aceti c Fsiaghples e heated for .2 hours at [err] . After cooling to room
tenpegature the mxture was neutralized with sodi um hydrogen carbonate and
20 eX{HeARtbritdditib oNEX@PIY 1d IGELAISY 1R prédale8 by @6athéhe of(Y53)-4 TSRARRFspIdlestEd- at €,

t he sol )b Yyamene yaP@HpuREH]- 53 diohd18-cy&is | fl2+ethdndin NadeRD Wb Neidlothylsil@mbtyidag® g Of
(11[ er r ]nesiurh etiléridy, fdliéwebyeapia Xryatthént.[ ( 4- di met hyl am no) pheny] -1 9, 24-

so EXAMPLE 4

The intermediate of Example 1c(ii) can also be prepared by converting the known estra-5(10),9(11)-
dien-3,17-dione 3-cyclic 1,2-ethanediyl acetal (A. Belanger, D. Philibert, and G. Teutsch, Steroids, 37 -
(1981), 361-383) in a similar manner as described by D. Gange and Ph. Magnus, J. Am. Chem. Soc., 100 -

55 (1978), 7747-7748:
(i) To 65 ml of n-butyliithium (1.6 M solution in hexane) in 48 ml of tetrahydrofuran were added 9.3 ml of
1-methoxy-1,2-propadiene at -78 °C. After stirring for 45 min at this temperature 10.6 g of estra-5(10),9-
(11)-diene-3,17-dione 3-cyclic 1,2-ethanediyl acetal were added. Subsequently, the mixture was stirred at

6 .



di norchol a-4,9, 20-trien-3-one, mp. [err] , [err] =+ [err] (c = 1.135,

di oxane) . EXAVPLE 2 25 In an analgogese BRNBEr as described in Exanple 1

wer e prepared:

(7[err],11[err],17[err])-17, 23-epoxy-7-net hyl - 11-[ (4- di net hyl am no) phenyl ] -

19, 24- di nofe h® foa 3eHmi, afd pouradante aBice-nald ammngniunh ehldride solijtion. [EthyFactafeavas hdded afmd

1. 02, di oxtenleyers ydrd [separaled. The organic layer was washed with brine, dried over magnesium sulfate and
17[err])-ﬂ13180(vﬂnta@é tepiopsidanddr yedeqedp@eseyse xy - 19, 24- di norchol a-4, 9, 20-trien-3-0

ne [(@,Thg crude é.|2 padieng was mixed Wity gSO:mbofggs-butgnob)agﬁg)of pgtassium fert-butoxide

[err] 517[ e’f“i‘ Qﬂd'("lf' 0 rfy Pifer feflugng fenfhhours] the mirdui wasrrowed intagvater 2l ¢ r |

ethyl cetate. The orgamc layer was dned ovér magnesium sulfate, evaporated, and the

é |6L g: (r: ]h OI1 fo zﬁ ?:“e‘ gwd 8‘ i %’!gagg?ly 5‘%@% Aar4nT thmf%?ﬁwlssﬂiﬁ 24-

( 11[ eyor] |zi hls’ i so ved #é? 3%: c?llfgc ?A‘P Eﬂl 8'? 8 d§3d4 9,

h eth fter dry nes m g) g%ﬁov I ofpfl‘fF E
@9@@3

and 7. ot g nﬁe .«isaadev Ads! VSt %h.rameas (3{7 14" Syl dpaticgh 0T
of (11fer rdo), 637 D)efiehd-17,23 ) -bukdh1-a, 3"dione $-cyclic 1,2-ethanediy! acetal. 5
di met hyl am no) phenyl |- 17, 23- epoxy- 19, 24- di nor chol a- 4, 9, 20-tri en- 3- oneby

usi ngrset BAMPALEIspheny| phosphonl um brom de. Separation by chromat ography
afforded: (3'E 11[err],17[err])-11-[(4-di nethyl am no)phenyl]-3'-ethylidene-
4' | 5' - di hydheisipinicdfaetf EgampleOtdctiae aieo Be’ prapafedl itipnd s16potY] reaktion & .osta-5110),9(11)-dieher I ]
= + [ er317-diee=38-¢ycig862-etidhediyli apataineilh. 4-chloro-2-lithio-1-butene. Finally introduction of the 20-2]

(3" Z, 11[dsnblp bory] istorthg chioland Eybtedi pmidhaldoalie efobtpdh by ph elir@ihation Ieaktion dbé e {12,26x)~ di h
ydros#fi r Gj28vpex=24-ngrchplape @reeqrsqr' gogsepfing # suitable- Igavingegroum ip. eitherrthg 20- sdAGRIE 3
45 The iR9EE9Yedi ate of Exanple 1d can al so be prepared by treatnent of
(17[err]é 4, 5" -di hydrospiro[ estra-5-

(10), 9( 1 ?"H’l ene-17,2' (3' H)-furan] -3, 3 -dione 3-cyclic 1,2-ethanediyl

acet al ) t:h nesium chl oride, followed by acid
treat r?eW{ uggsP'@ﬁ\'ﬁ'E“ﬁxsl%%m?ﬁT@gﬁ@dFrg’t" of Exanple 1c(ii) can also be
prepared by converting the known estra-5(10),9(11)- dien-3,17-dione
3-cyclic 1, 2-ethanediylR ; A. Bel a D. Philibert, and.G Teutsch,
Steroids, 37 - (1981), 36 in a signlag _manner as described by D.
Gangegand Ph. Magnus, J. 0 . PO CHY (1978), 7747-7748: (i) To
65 m of n-butyllithium (1.8 xane 4in 48 nm of

t et rahydr of uran were added 9. 3 n1 o P Ky-1, 2- propadi ene at [err]
After stirring for 45 mn g ' sgptrature 10.6 g of estlra- 5(10), 9-
(11)-di ene-3,17-di one 3- cy {hanedi yl acetal were added.
Subseguent |y, the m xturgg AaL 6 EP 0 549 041 B1 [err] for 30
mn and poured into an Rée-cO d ang nlLﬁ‘nchI oride solution. Ethyl acetate
was added and the |ayers were sepggated. The organic |ayer was washed w th
brine, dried over nmagnesi um sul f at and t he sol-vent was renpoved under

reduced pressu e.
R1 is NRzRs, C(2-8) acyl, O-C(1-8) alkyl or S-C(1-8) alkyl;

Rz and Rs are independently selected from hydrogen and C(1-6) alkyl;

R4 is hydrogen or C{1-8) alkyl;

Rs is O, (H,H);

Rs and Ry are both hydrogen, or one is hydrogen and the other C(1-6) alkyl; and
45 the twitched line represents an « or 8 bond

2. The 17-spirofuran-3'-ylidene steroid of claim 1, whersin
Ri is N(CHa)z, acetyl, or S-(C1-6) alkyl;
. R4 is hydrogen or methyl;
50 Rs is O; _
Rs and Ry are both hydrogen, or one is hydrogen and the other methyl.

3. The 17-spirofuran-3'-ylidene steroid of claim 2, whersin R acetyl, R4 is hydrogen, Rs is O, Rs and Ry
are both hydrogen.
85 .
4. The 17-spirofuran-3'-ylidene steroid of any one of claims 1-3, for use in therapy.



(||) The crude 1, 2-propadi ene was nixed with 230 nml of tej g
of potassium tert but oxi de 5 argP 058 o41d81 di cycl ohexa mlmlmwm I ml
After refluxing for 8 hours, the m xture was poured into water ahd
extracted with ethyl acetate. The organic |layer was dried over nagnesium

sul fate, evaﬁB r &0 "‘é{hﬂ'dtpﬂ‘gedr'@@ mlﬁe-c‘e)l%gmrewm{o SQlyRadEthy) acofate,yag added 9: of

the met hyl ﬂ%’f {erp sgparaterty They '°A"V°f5“’asd‘13ﬂ%|’”& "F-cﬂ"é% ?\feamsgneswm sulfato a

(10), 9( 11) d§:§%§c$z~azr proV ilé W 4}‘ W| h 3170 6:\! to |d

acetal . I N loh ang-r}le&é%ﬁl- . flux“?rg fJ)r ho rs, |xtu %vél f' é r an
) 943 Th %g r was drigd e am L] te,

hydr's€hl or| C Eu
si

. ©
stirred for ev?dé ﬁr‘é H6gtaghéd B the Phe nb'lr& r(%-i‘s %Bﬂj%ﬁstra-s-
sol ution, angofh-aeieQd 28 i 8¥ ide § Fi€1,2-6hirBliyiGE4INT OVer
sul fate and figRY @ho eﬁmrtvts@ d%ﬁﬂl\)é@mzo rhildF aeffohb GhtCa Why'aw@m&etaad sbition was added
~chronat ogr apal pi9 2y TR Mixfre’wdd ifred fbr B & elbbecliontip pelirkd ficOa SdaluOllyafbbéricarsonate
(10), 9(11) - dschitien, Jakd Bxttadtedwith WihgiNdcetdte3 Aftdll | VIR o Magnesiund sdifa®t dhaNerbvdl of the
acetal . 15 EoMshilihe Pesilite wassubjettiiioachemetbgriphnilield 5@ gcat 1 73)-4 8'dingdr@spirplasad- | n
one step by (exatt)-dieneal 2¥a3H)maand-§,3'-dibne 8-cilclid ) 2-ethanediylacdtal- di one 3-cyclic
1, 2-ethanediyl acetal with 4-chloro-2-lithio-1-butene. Finally introduction
of the 26- EXAMBLH® e bond into the chol ane system coul d al so be effected by
an elimnation reaction of an (17[err], 20xi)- 20 17, 23- epoxy-24-norchol ane
precur sor posBedusmedige of Fxgrapla td 9aB gly9 L?YP" aeadin P stspthy eqaction of gaga-5G0). 9 Thkdiens -
position. G1&dikee dgycic 12-sthanedyl,acetst H‘F’h ro-griithigrd thutens: Einglly dintreguqtion, of e 20-21
formul a Leth bletpnehdnto, the °"°"Z;é¥?‘ m eeul fegted By an, pliination. 1%"!”6‘? ag| (kA1 208)r
) al' g} SPORL24Iptphelane JHreeuy ﬂ'éfh |sy' I8 leaing graup dhelbe e fh oa e 21-
C(% al kPPtoPer ] i g hydrogen or C(l 6) alkyl; [err] is 0, (HH; Rs and
R7 are bot tbé;il?‘ drogen, or one is hydrogen and the ot her C(1-6) alkyl; and 45
the twitche I ne represents an a or [err] bond. 2. The
17-spirofurang 3, - ¥ld depe . ' wherein [err] is [err],
acetyl, Oz(g)r 18-?%1?%%’*’%?@“?4"?%?}??hlg‘éngﬁhﬁ?@é%n or nethyl; 50 [err] is O
[err] and R7 are both hydrogen, or one is hydrogen and the other nethyl. 3.
The 17-spirofuran-3' -yIid§m Qi d of clfaim2, wherein [err] acetyl,
[err] is hydrogen, [err] is @ |_;\both hydrogen. 55 4. The
' ' - for use in
b an |6e coI d ammoni um

I

t herapy. 7 [err] for 30 m
chloride solution. Ethyl acetate

36

\—' & R is NR:Rs, G(2-6) acyl, 0-G(1-6) alkyl or S-C(1-6) alkyk;
Rz and Rs are independently selected from hydrogen and C(1-6) alkyl;
R is hydrogen or C(1-6) alkyl;
Rs is O, (H,H);
Rs and Ry are both hydrogen, or one is hydrogen and the other C(1-6) alkyl; and
45 the twitched line represents an a or 8 bond.

2. The 17-spirofuran-3'-ylidene steroid of claim 1, wherein
R1 is N(CHs)z, acetyl, or S-(C1-6) alkyl;
Rs is hydrogen or methyl;
60 Rs is O;
Rs and Ry are both hydrogen, or one is hydrogen and the other methyl.

3. The 17-spirofuran-3'-ylidene steroid of claim 2, wherein R;.acetyl, R: is hydrogen, Rs is O, Rs and Ry
are both hydrogen.
&5 ’
4. The 17-spirofuran-3'-ylidene steroid of any one of claims 1-3, for use in therapy.



t he Iayers wer e separated. The organic | ayer was \Nasheglmumlﬂlmmmgu!tad
over nmagnesi um sul fate and t he sd&Rr@B89 0IsBT enoved und

(ii) The crude 1, 2-propadi ene was m xed with 230 ni of tlert"- butanol 3.75 ¢
of potassiumtert-butoxide 5 and 0.3 g of dicycl ohexano-18-crown- 6,
After refS u&PPﬂE“?CGﬁ‘“Cﬂ cAMpAsition W"?ﬁ%f‘%r’ésmﬂ%'a’b% Yy "‘éﬂs $torpig ofR{Y ope Sfrﬁ?"“s 1-3
extracted V\i'"LdHi’ %E“Fﬁﬂ"""é'&’é?%p@bleﬂﬂarﬁgam c layer was dried over magnesium

sul fate, por e esr due wasg hrorrat a affo g of
tho ot hot 4G S ot 7l LA YR ! ol f
(1080 11) - @? ‘f?'é‘e'l‘}'a‘ﬁ'g(ag '3,3' -di one 3-cyclic 1, 2 et hanedi yI
acetal . @i t ol I halind e Frmdd acetone and a.1 M
hydr ochl ;rlglgtgacguf§y ﬁiaﬁ%?feearﬁ ® éadi(qﬁ%%s\’e unt 'lmi D H 2. The m xture was
stirred for 3 h, subsequently pour ed into a sodi um hydr ogen carbonate

sol utign, and extracted gt h et hyl aceta After drying over magnesium

sul fate and renoval of tRH xnt, the /r esr}due was subjected to

- chromat ography to yield 6. 4 A& di hydro-spiro[estra-5- (1

~0),9(11 )-diene-1 7,2' (3" H) ; e B-Fﬁqlic 1, 2- et hanedi yl

- acetal. 15 EXAMPLE 5 The inter rred bnpl e 1d can al so be prepared

" in onesstep by reaction of es dien- 3,17-dipne 3-cyclic

-1, 2-ethanediyl acetal with ¢ “lithio-1-butene. Finally introduction
| ane system could al so be effected by

of the 20-21 doubl e bond i
~an elinmnation reaction gE7an g7 20 17, 23-epoxy-24-norchol ane
precursor possessing a S8 tabl e Ievr ng group in either the 20- or the 21-
|%9n Caims 25 1. A 17-spi roRerran-3' -yl i dene steroid having the

Ia[err] 35 40 [err] is [err], C(2-6) acyl, O C(1-6) alkyl or
S—C(l 6) al Igr g(elp %%rgs xsel ected from hydrogen and
C(1-6) alky r] is 0, (HH,; [err]
and R7__are ,g%ql Ionee(alfrg hyc(’{9 ggné(%éfg)a{“ﬁre ot her C(1-6) alkyl;
and 45" ch I|ne represents an [err] or [err] bond. 2. The 1

7-spirofurapg; &d-nrlar%rrﬁrya.beern%r%@.& h§dréyeR brkt thaMaﬁerreurs) biyirahai s [err], acetyl,
or S-(C1 - Ghe%&swdnnéem&emssn el egan or et hyl [err] is O [err]
and R7 are bgtddefivédinagen, or one i s hydrogen and the ot her nmethyl. 3. The
17- spi gof ur ang) 3'3-ketoioflB6im PioRERYs drop inGlcainpould having heifsamiiler r] acetyl, [err] is
hydrogen, [err] is O, [err] and [err] are both hydrogen. 55 4. The

17-spirofuran-3' -ylidengsterQid of any of clainms 1-3, for use in
t herapy. 7 ! ; S o

Oa #"CcH_
Ra

35

II

45 wherein
R, is NR2Rs, C(2-6) acyl, O-C(1-6) alkyl, or S-C(1-6) alkyl;
Rz and Rs are independently selected from hydrogen and C(1-6) alkyl;
R: is hydrogen or C(1-8) alkyl;
Rs' is a protected O;
50 Rs; and Ry are both hydrogen, or one is hydrogen and the other C(1-8) alkyl; the dotted line
’ represents two conjugated bonds, and
the twitched line represents an « or 8 bond, is removed; or



5)._ A p'har maceuti cal conposition conprising the 17-spirofuran-3' -yl dene
steroid of any one of clains 1-3 argP @bsgosmicButically ac

auxiliaries. 6. A use of the the 17-spirofuran-3'-yli deng'mmﬂﬂmm)"llla‘“m
one of clains 1-3 for the manufacture of a 5 medi canent¢ havimg s » |
anti progestin &%8FYmroynd hpving\leiMyldd of synt hesis of a
17-spirofuran-3'-ylidene steroid having the fornmula [err] 15 [err] is

[err], C(2-6) acyl, 0-C(1-6kal S-C(1- al kyl; [err] and [err] are
and q@l kyl; 25 [err] is _
(H H e N[ #Y nd [err] are both

i ndependent|ly sel ected from hy}
ic
= q) al ; and the tw tched

hydregen®or C(1-6) alkyl; [err
hydr ogen, or one is hydrogen and

rizedintPﬁ) 30 a) a
3-keto or 3-oximprotective grQu s . d*havi ng t he rmula [err] 45
wherein gerr] is [err], C(2-6) @@ 1-6) alkyl, or S-C(1-6) alkyl:
[err] is hydrogen or C(1-6)RgtkyM™ I'8za protected 0; so [err]
and [err] are both hydrogen, or one“ s hydrogen and the other C(1-6) alkyl;
represenss an [err] or [err] bond, is renoved; or 55 8 b) a conpound
havi ng formul a whewein] 10 15 wherein [err] is protected O, or (H H), and
dehydrat ed and reqapigs; Endebydsatod ande sipeiipnepusly slepvede feligwed By glagyaoeopf am optionally
optional |y pred¥asent prolpeve@iop ohr oup; or 20 c) a conpound having the

line represents an [err] or [err] bond 3

[err] and [err] are independew kd from hydrogen and C(1-6) al kyl;
the dotted line represents two conjugated bonds, and the twitched |ine
[err] , and thdst s pretaeter Di ere(Hirband tRyvdh pRefli andsihg twitchadriinenbamei they erevieusly given
for @ a ¥5 | v F)acompound having the formula

25
IV
30
35 wherein Rs" is protected O, (H,H), and R;-Rz, Rs-R7, and the twitched line have the previously given
meanings, is condensed with an R¢-CHz-Wittig, Rs:-CH2-Wittig-like, or Rs4-CHz-Peterson reagent,
wherein Ry has the previously given meaning, followed by deprotection of an optionally present
protective group into the 17-spirofuran-3'-ylidene steroid of formula I; or
, d) a compound having the formula
—
45

50

wherein Rs"™ is Rs or protected O, or (H,H),

65 and Ry-R7, and the twitched line have the previously given meanings, and one of Ly and Lp is OH
and the other is a leaving group, is converted into a 17-spirofuran-3'-ylidene steroid, which after
deprotection of an optionally present protective group affords the 17-spirofuran-3'-ylidene steroid of
formula |,



—_—

[err] 35 wherein [err] is protected O (H H), and rr and the
twi tched |ine have the previousl YER0 64:04tEBNi Nngs, i s cond &Jﬂhﬂ' ”ﬂu
[err]-Wttig, [err]-Wttig-like, or [err]-Peterson reagen !
has the previously given neaning, followed by deprotectlon of an optlon |y
pr esent ;ﬁfof’fe@,elsﬁ%mg'f'ﬂ) toFlanm{.¥hemi8 17- spirof uran-3' -yl idene steroid of
fornula I; BristfCHecAYbRCHAANY the formula [err] V 50 R6 wherein [err]
is [err] oerFGWB%PQH’TFmWN (HH, 55 - and [err], and the twitched

Re's
A ksl il 1] and Terr] s o

17- splrofurgrocssa omm DEyah r0|d whi ch after deprotectlon of an optionally
present pro

ﬁ"e in %eacg{yoles% tuJ.'S F&%néﬁ érgt)&lﬁ ﬁﬂl’o’éen ylidene steroid of

formula 1 cess acco |ngtoc wherein [err] is [err],
acetyl ,, Qarontdnspgrucy al kyl; [err] is hydrogen or methyl; [err] is O; 5
[err] and [err] are both hydrogen, or one is hydrogen and t he ot her nethyl.
9. Process a£§ofiiangd'-Jii@enstodidiiider PFdi@slei n [err] acetyl, [err] is hydrogen,
[err] is O [err] and R7 are both hydrogen. 10 Patentanspruche 1.
17-Spirofuran-3'-ylidensteroid m tl_de\r:ﬁForrrel ' 5R +R 15 CH_ 20 7~~~~R 25

worn: B NR2RF, |, OC(L-6)\ A kyl oder S-C(1-6)-Alkyl ist; R2 und
Ra unabhangi g aus Wi of f un@aQ( I )cﬂAI kyl ausgewAhlt werden; 30

R4 Wasserstoff oder N 0 oRler (H H) ist; R6 und R7 bei des
Wasserstoff sind, oder eines ff i st und das andere C(1-6) Al kyl ;

und die gewellte Linie _gingk Bi ndung darstellt.
20

\\./I

RS

worin:
R:1 NRz2Rs, C(2-6)-Acyl, 0-C(1-6)-Alky! oder S-C(1-6)-Alkyl ist;
Rz und Rs unabhingig aus Wasserstoff und C(1-6)-Alkyl ausgew&hit werden;
30 R; Wasserstoff oder C(1-6)Alkyl ist;
Rs O oder (H, H) ist;
Rs und Ry beides Wasserstoff sind, oder eines Wasserstoff ist und das andere C(1-6)-Alkyl; und
die gewellte Linie eine a- oder 8-Bindung darstelit.

35 2. 17-Spirofuran-3'-ylidensteroid nach Anspruch 1, worin:

R1 N(CHs)2, Acetyl oder S-C(1-8)-Alky! ist;

R+ Wasserstoff oder Methyl ist;

Rs O ist;

Rs und R; beides Wasserstoff sind, oder eines Wasserstoff ist und das andere Methyl.

N
40 .
3. 17-Spirofuran-3'-ylidensteroid nach Anspruch 2, worin Ry Acetyl, R« Wasserstoff, Rs O ist und Rs und
R; beides Wasserstoff sind.
4. 17-Spirofuran-3'-ylidensteroid nach einem der Anspriiche 1 bis 3 zur Verwendung in einer Therapie.
45 .
5. Pharmazeutische Zusammensetzung umfassend das 17-Spirofuran-3'-ylidensteroid nach einem der
Anspriiche 1-3 und pharmazeutisch annehmbare Hilfsmittel.
6. Verwendung des 17-Spirofuran-3‘-ylidensteroids nach einem der Anspriiche 1 bis 3 zur Herstellung

50 eines Medikaments, das Antiprogestinaktivitét aufweist.

55

10



35 2. 17-Spirofuran-3' -ylidensteroid nach Anspruch 1, wori

Acetyl oder S-C(1-6)-Alkyl ist: R4 ihesesesoBi oder Methyl mmﬂnm |||||||
As und R7 bei des Wasserstoff sind, oder eines Wasserstoff i '
andere Methyl. 40 3. 17-Spirofuran-3'-ylidensteroid nach Anspruch 2, vvor| n
R Acetyl, TReVarighyer7us Byttifese eires(17-Saitofuanc-"vidensierpidrnitisles Faemelas ser st of f si nd.
4. 17- Spi rofuran 3'-ylidensteroid nach ei nem der Ansprache 1 bis 3 zur
Verwendung i n einer Therapl e. 45 5. Pharmazeuti sche Zusammenset zung
unfassend das 1 7- Sp| f 3'-ylidgnsteroid nach ei nem der AnsprCche 1-3
und kar fezeuti sch anne g Hi 'ttgl 6. Verwendung des

17- Spi rofuran-3' -yl i dens \ Shdem gAnsprUche 1 bis 3 zur
Herstel l ung 50 el nes F s Ant 1 Progestinaktivitait

aufwei st. 55 10 EP 0 549 Lt 411111
11111 111 € L M #t f ahren zur Synt hese eines

17- Spi rof uran-3-"yl i dend t der Fornel: "C5HR4 10 R6 15 worin: Ri
NR2 Rs, C(2-6)-Acyl, O o K odor S-C(1 -6)-Akyl ist; R2 und R3
unabh~ngi g aus V\asser%;t of f und C(1- 637-N kyl ausgewAhKt werden; 20 R4

Wasserstoff oder C(1-6)-A kyl igt; Rs 0 oder (H H; R und R _beides
Wasserstaff sind, odor eines V\asserstoff ist und das andere C(1-6)-Al kyl;
und die gewellte Linie eine a- oder f-Bindung darstellt; dadurch

gekennzol chneworindass 25 a) eine 3-Keto- odor 3-Oxi m Schutzgruppe in
ei ner Ver bi ndBnﬁRzﬂatC(&@kA%Q@rs)-A&ﬂ oder S-C(1-6)-Alkyl ist;

9) CHRund-R; ungbhéingigpus) Wiagserstgt und C(1-6)-Alkyl ausgewéhit werden;
_ - 20 R: Wasserstoff oder C(1-6)-Alkyl ist;

o Rs O oder (H,H);
Rs und Ry beides Wasserstoff sind, oder sines Wasserstoff ist und das andere C(1-6)-Alkyl; und
die gewellte Linie eine a- oder g-Bindung darstellt;
dadurch gekennzeichnet, dass
25 a) eine 3-Keto- oder 3-Oxim-Schutzgruppe in einer Verbindung mit der Formel:

II

35

worin:
Ri NR:2Ra, C(2-8)-Acyl, O(1-6)-Alkyl oder S-C(1-6)-Alkyl ist;
Rz und Rs unabhéngig aus Wasserstoff und C(1-6)-Alkyl ausgew#hit werden;
R: Wasserstoff oder C(1-6)-Alky! ist;
45 Rs' ein geschiitztes O ist;
Rs und Ry beides Wasserstoff sind, oder eines Wasserstoff ist und das andere (C(1-6)-Alkyl;
die punktierte Linie zwei konjugierte Bindungen darstellt; und die gewsllte Linie eine a- oder 8-
Bindung darstelit, entfernt wird; oder

50

55

11



R NR2 R3, C(2-6)-Acyl, 0(1 -6)-Akyl odor S-C(1 -6)-Alkyl !st; R2 und Rs
uhabh~ngi g aus Wasserstoff und C(EP-0634904kBH ausgewAhif_ﬁé?agﬁ__Fﬂ“*‘*—-—
Wasserstof f odor C(1-6)-A kyl ist; 45 Rs' ein gesﬂm"m

und R7 bei des Wasserstoff sind, odor ei nes V\asserstoff Emmm
(C(1-6)-Al kyl %neélemjﬁkftgu'@HeéFmr"e zwei konj ugi erte Bi nduhgeh dar %t

und die gemellte Linie eine a- odor p- Bindung darstellt, entfernt Mﬁrd,
odor 50 55 EP 0 349 I [ ADI || |ID ADDL11 H b) el ne

Ver bi ndung mt der For o C L S
R4 | | ~='~~\~F1*i~glo 15~~~~~ R5 worli: Rs"

gesch~ltztes 0 oder (H ™S ‘ K

vorg~ngi g erwghnt en Bedl eut ungd 1 ehydrl ert wird und glgfghzeitig

gespal ten oder von der c o~NeLAtr wahi wei se vor handenen Schut zgr uppe

gefol Ote W rd; oder 20 ne Verbindlung mt der Fornmel: 25 1V 30

worin: R5s" Q_oder (H/H) ist und RI -R3, Rr-17 und die

gevvel ite Unie die voggand~g erwéhnt 8m Bedeut ungen haben, mit ernem

Wir-C2-Wttig-, u4-Chf2-Wtttgehl nicherv oder RS-CH2-Peterson- Reagens

kondensiert wird, worin R4 die Yorgingig erw hnte Bedeoutung hat, gefol gt

vor m Emt f er nen ei ner gogebanenfal | s vorhandenen Schut zgruppe in odas

17- Spi rofuranWOZﬂn-yI i densterold der Fornel |; 40 oder d) eine

Ver bi ndung ni Rs "caepchiiigies | oderdH,H)-ist-und [B; <Rg, Rs-R; und die gewellte Linie die vorgingig erwihnten

Lf/ A V 50 Pesiegtunogn dwben, dehydriert wird und gleichzeitig gespalten oder von der Spaltung einer
wahiweise vorhandenen Schufzgruppe gefolgt wird; oder

20 ©) eine Verbindung mit der Formel:

—

25

Iv

30

35 worin:
Rs™ geschitztes O oder (H,H) ist und Ri-Rs, Rs-R, und die gewellte Linie die vorgangig erwdhnten
Bedeutungen haben, mit einem Rs-CHz-Wittig-, Rs-CHz-Wittig-Shnlichem oder Rs-CH2-Peterson-
Reagens kondensiert wird, worin R die vorgéngig erwdhnte Bedeutung hat, gefolgt vom Entfernen
einer gegebenenfalls vorhandenen Schutzgruppe in das 17-Spirofuran-3'-ylidensteroid der Formel I;

(N oder

d) sine Verbindung mit der Formel

50

§5

worin:
Rs"™ Rs oder geschlitztes O oder (H,H) ist und Ri-Rz und die gewellie Linie die vorgiingig
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worin: R5" R5 oder geschltztes O oder (HH) ist und RR3 ite
L'ni e di e vorgangig 12 * C L EMo0S4904aaBi1t en. Bedeut M‘gm&mﬁ“ﬁm“
entweder Li oder L2 OH ist und das andere eine austrete upper isn éin
17- Spirofuran-3' -ylidensteroid ungewandel t WI rd das nach dem Entfenen

ei ner gogebeneﬂf"@!’l"FGQ Bedeutingrndiaben. mgqrd.p OH st und das andere eine austretende
17- Spi r of ur an- §'“P§H iin) 8 s Y7eSpispferay @ vlidepstereld “f"g?"faé‘l"igr ird, }-ﬂgas Bachgé E'I’ﬁeﬁ' n gineh
Anspruch 7, wo899E e“F(Ia“F\I("E‘,'HEﬁ’eZ‘e“ ,s-&!‘é??fFPPBHESr17§-pE’XfTa ; epsyroid gqr.Forggpl | Tisfert.
V\asserstoff oder Met hyI ist; Rs und R7 bei des Wasserstoff sind,
odot—ei fes®4% $ E‘H Zgg_agqrse Mot hyl ist. 10 9. Verfahren nach
Anspruch 8, s eft ’ésérstoff RN O ist und Rs und R7 bei des
Wasser st of f % even 'M ohs 15 1. Un 1 7-spirofuranne-3'-ylidbne

steroTdo rep Fi J V\; ere%hgmggder eines Wasserstoff und das andef@ Meth
yl ist.
CH R-eR{;~~~~ gtg R%S?g 3ans l'aquelle Rl represente NR2Re. un radical acyle

en C2 a ng WaridhAina@ Anspridnteywétinen G & C6 ou un radical S alkyle en C &
Ce; R2 et Rs mQubtyl mdn%@s}s&mot.staﬁﬂ R.Ciinkd O B6iGesiWeissdrstomsindt ome d' hydr ogbne et
un radical alkyle en 35 & Ce,; R4 reprbsente un atonme d' hydrogene ou
un radi cal ralekibstions C & Cs, Rs represente 0, (H H; Rs et R7 reprlsentent
tous deux un atonme d' hydrogbne ou |'un d' entre eux represente un atone

d' hydr ogbne. din 1i7*spitofurannes3l-ylidbde a@rdeatéhgddmtéﬂaf@imue CC, et ' 40 | e
trait sinueux représente une |iaison a ou f.

17-spirofuranne-3' -yl i dlkqe stsroTdo solo revendl cation 1, dans | equel
Rl repr6sente N(CHsk, un @ acdtyl & ou \S-al kyle en Cl1 & C6; R4

r~sedte un atonme d' hydrd ou un r ¥ calert hyl e; 45 Rs
rep sente 0; Re at R7 sont u- d rogbne, ou |'un

I
25

30
dans laquelle
Ry représents NRzRs, un radical acyle en C2 & Cs, un radical O-alkyle en C1 & Cs ou un radical S-
alkyle en C; a Cs;
R. et Rs sont indépendamment sélectionnés parmi un atome d'hydrogéne et un radical alkyle en
36 Ci 2 GCs,;
Rs représente un atome d'hydrog&ne ou un radical alkyle en C1 & Cs;
Rs représente O, (H,H);
Rs et R; représentent tous deux un atome d'hydrogéne ou I'un d'entre eux représente un atome
; d'hydrogéne et l'autre un radical alkyle en C1 & Cs; et
\— 40 le trait sinueux représente une liaison « ou 8.

2, Le 17-spirofuranne-3'-ylidéne stéroide selon la revendication 1, dans lequel
R; représente N(CHs)z, un radical acétyle ou S-alkyle en C1 & Gs;
Re représente un atome d'hydrogéne ou un radical méthyle;
45 Rs représente O;
Rs ot Ry sont tous deux un atome d'hydrogéne, ou I'un représente un atome d’hydrogéne et I'autre
un radical méthyle.

8. Le 17-spirofuranne-3™-ylidéne stéroide selon la revendication 2, dans lequel Ry représente un radical
50 acétyle, Rs représente un atome d'hydrogéne, Rs représente O, et Rs et R; sont tous deux un atome
d'hydrogéne.

4. Le 17-spirofuranne-3'-ylidéne stéroide selon I'une quelconque des revendications 1 & 3, pour une
utilisation en thérapie.
66
5. Une composition pharmaceutique comprenant le 17-spirofuranne-3'-ylidéne stéroide selon I'une quel-
conque des revendications 1 & 3 et des additifs pharmacesutiquement acceptables.
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un radical nmethyle. 3. Le 17-spirofuranne-3' -yli dbne !m u l?

revendi cation 2, dans |oquol R repogagoaeBun radical 1”“““‘“ ‘ ‘!l 4

reprdsente un atome d' hydrogbne, R5 reprdsente 03 et. Rs' et® Rf sont tous

deux un atone d' hydrogbne. 4. Le 17-spirofuranne-3' -ylidbne st~roTde sol on
'une quék cbuieriionjdw 1f-aaireturane:R-Viighne storeide selasolne guriconque| des sevprsivations 1 2 3

t hér api e. 5PPusla P(ﬂﬁéfa%ﬁﬁbméf"FW"‘rﬂﬁ%ﬁPmm antigregpsaivant | e

17-spi rof uranne- 3' ne st~rone SO no quel - congue des

ovendi odt | Biekds dg svibte Ghe RIS IO 1UEREA L LBt a0l es. 13

EP &-539 041 Bi * c Faril T~ ii vl 6.

L'utilisation du 17-spirofuranne-3' -yli ?_n_eBZerone sol on |'une quel conque

des revendications 1 A 3lgo4 prepargti of d' un medi canment presentant une
activite antiprogestative. ocede d syMthgse d' un

17-spi p,of uranne-3' -yl i dbne ' eppptiagt I Tkg formule . 5/ > >
< R CH - 10 ‘

R 15 R6 20 R represepnte »@,- di cal acyle em C2 a Cs, un
radical Oalkyle en C, b dfcal S- alkyle en G & Cs; R2 et Ra
sont independanment sel ecti I un atome d' hydrogene et un radi cal
al kyleisen C a Cs,; R4 refPesghtf N 3

en C, A Cs; 25 A repr6senge 0,

;re d' hydrogbne ou un radical alkyle
H H; Rs et R7 representent tous

deux un atone d' hydrogene ou |"un &éentre eux reprdsente un atone

d' hydrogene et |"autre un radical alkyle en C, A GCs; et le trait sinueux

repr6sente une liajson a ou ,; caracterise en ce &2{0: 30 a) un
gr qupe*pr ot ec tRs iePrésente NB: Ry pnJadice] apdle @n fz 3 G WSHASE a“f‘yéepﬁﬁ’rﬂérﬁﬁ ouIun I’%Q'CP'&' nul e
35 alkyle en Cy & Cs;

~~~~~~~~ | 4 et Rs sont indépendamment sélectionnés parmi un ﬁo%d gf%jrcggr}?s |“2\Ef&@1" ag(ylpzfn

repr~sente N O rl?r]dalzté:n?el d' IB%%&&&@U uh TRdichl g?(yle Sh'cy réa&' cal Oalkyle on C a
Cs ou ygnr adi re sgﬂ
p
Rs ot Ry représentent tous deux un atome d’hydrogéne ou I'un d'entre sux représente un atome
d'hydrogéne et I'autre un radical alkyle en Cy & Cs; et
le trait sinueux représents une liaison « ou 8;
caractérisé en ce que:

30 a) un groupe protectsur 3-céto ou 3-oxime dans un composé répondant & la formule

Ry [\
35 ° T CH

R4
IX
“ o
Rg'
Re

45

dans laquelle
Ri représente NRzRs, un radical acyle en Cz & Cs, un radical O-alkyle en C1 & Cs ou un radical
S-alkyle en G & Cs;
Rz et Rs sont indépendamment sélectionnés parmi un atome d'hydrogéne et un radical alkyle
50 en G & Gs.;
R: représente un atome d’hydrogéne ou un radical alkyle en Ci & Cs;
Rs' représente un O protégé;
~ Rs et Ry représentent tous deux un atome d'hydrogéne ou I'un représente un atome d'hydrogé-
ne et I'autre un radical alkyle en Cy & Cg; la ligne en pointillé représente deux liaisons conjuguées;
55 et :
le trait sinusux représente une liaison « ou 8, est éliminé; ou bien
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R2 et R3 sont independamment sel ectionnes parm un atone e et un
radi cal al kyle 50 en C a Cgpo 54 gaaB1-sente un a ,’mm&;@ ”"Iou
un radical alkyle en C, a Cs; R5' repr6sente un O protegex

representent tous deux un atone d' hydrogbne ou |'un represente un at ome”

d' hydroge- ne &} un comptséeépandantada toahuleal kyl e on Ci A Cs; la ligne en

pointill4 represente deux |iaisons conjuguees; et le trait

si nueux represente une |iali ou 0, est ou bien 14 EP 0549

041 Bi 11c11TY i b) un conposWr~pondant a
la flavymA e / . ~:~§l:td;u 70 R6 15 dans | aquelle

R5.. est un O protege ou (H H) ¥ T 9. N alnsR4que l e trait sinueux
ont la signification donnee ci- dessus drate et siJwltanenent ou

successi venent soum s ensuite
eventuehkenent present; ou 20
25
t Re~~~~~ R. 7 R6 g
proteg6, (H H), et R -R3,
signification donnde ci-dessus, est c0

groupe protect eur
un conpose rdpondant A la fornule
0 IV 30 so

R3S | aquelle R5 correspond a un O
gquo le trait sinueux |la
dense avec un reactif RL-CH2-Wttig,

R4- CH2-tiype Wttig ou Re-CH2-Peterson, dans lesquels R4 a la signification
donnee ci - dess\ggns Igubl® soum s a une etape d' elimnation d un groupe

prot ect eur event umy legtnmnd prrégs omiH,pPX et RAR, ReR; laibsi kife depiraitofinuewxname la3signifitatiore ne
st eroTde de 40 donnée ci-dessusnebtaiédhydralé ebsimpifandijentiou sucepsive®ent spumisensuite|a unzglivage
formul e 45 d'un groupe protecteur éventuellement présent; ou L RI A C

H \/ R4 ~~~~C-) urRpm@osé répondant 2 la formule

v

35 dans laquelle Rs- correspond & un O protégé, (H,H), et Ri-Rs, Rs-R; ainsi que le trait sinueux la
signification donnée ci-dessus, est condensé avec un réactif Rs-CH2-Wittig, Rs-CHz-type Wittig ou
Rs-CHz-Peterson,
dans lesquels Rs: a la signification donnée ci-dessus, puus soumis & une étape d'élimination d'un
, groupe protecteur éventuellement présent pour donner. le 17-spirofuranne-3'-ylidéne stéroide de
~ 40 formule 1, ou bien,
d) un composé répondant 2 ia formule

50

56

dans laquelle Ry~ représente un groupe Rs ou un O protégé, ou (H,H), et Ri-Ry ainsi que le trait
sinueux ont la signification donnée ci-dessus, et un des groupes L et L2 représente un groups OH
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55 dans | aquell e RG" repr6sente un groupe Rs ou un O pro t
RT-FI7 ainsi que le trait sinueuxepots4dgasBgni fi cat| on do ﬂﬂgl l'wmmulmt :
un des groupes LI et L2 represente un groupe OH 1

|."autre un groupe partant, est converti en un 17- Spl rofuranne 3' - yI [ dbne
st Worde, pui%ladeus giavRePatant, g% Canverion un 17owirefurenne-g riioRne s¥folsie.cruis@sirsoumis A
dvent uel | enentneSlimisatign dﬁb@@ﬂ%ﬂﬁ@ﬁeqr éyentugismenss Rigsant roursdonney |l Fhspisofwamned’ de
de fornuls 1.Yidene géroide dedammulals| op Ia revendi cation 7, dans |equel R

reprdsent radi ca cet ou S-al kyl e en C, aCe R4
reprd—ééntag Hf? m% qmﬁﬁ IKG% F I n@ R5 reprdsente 0; RG
et R7 sont to éé té’ %g) I:aﬁly;henl ! reprtsente un atone

d' hydr ogbne et% g 9. Procedd selon la
revendi cati on g et HAGM @sfué@,l r&nceenm RGN Soultlh fopdlehiBlun 36 n
atonme g hydip@Bes méfye.” €PT dsl(’ant% 0, yQ E%It R7 sgﬁ}tg E’t oagg{aeéxh&rﬁnﬁﬁu&rﬁe
d' hydrogbne. 15 20 26 30 35 40 45 50 55 16

9. Procédé selon la revendication 8, dans lequel Ry représente un radical acétyle, Ry est un atome
d'hydrogéne, Rs représente O, Rg et Ry sont tous les deux un atome d'hydrogéne.
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