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: New 19- nor - pregnene derivatives The invention relates to substituted
19- nor - pregnene derivatives, nethods of naking t hese conpounds and
pharmaceutical conpositions containing them 5 The conpounds according to
this invention have specific and powerful progestational ceS,
and are devo“ﬁ)g?zggkldual androgenic activity. 19-nor-5¥§gﬁgﬁg&$¢
derivatives substituted in position 1,2 - have been described in the
literature. For exanple, FR-A-1525 916 relates to a nethod of preparing =

conmpounds of the formul a: i}? .I n which R is hydrogen
 or an acyl residue such as ac&' rn%keélgﬁgetredeﬂvaﬂv n addition,

19- nor-pregnene derivatives substituted in position 6- are described in the

fol.l ow ngddoquér%no& felates Egsl]{isﬁmwl%&%@hné a&e&a@m&é Qned'ih&iicﬂf ﬂfhﬂas
]E)(r)re?nrjlftge er g}\% lves %gfqgﬁdqehm;c%nn?xcapcomposxtﬁong nemne- ‘gemo i ones of the
s The compounds according to this invention have specific and powerful progestational
properties, and are devoid of residual androgenic activity.
19-nor-pregnene derivatives substituted in position 1,2 — have been described in the
literature. For'example, FR-A-1 525 916 relates to a method of preparing compounds of
the formula :
10

in which R is hydrogen or an acyl residue such as acetyl or hexanoyl.
In addition, 19-nor—pregnene derivatives substituted in position 6- are described in the
following documents : |

15  * FR-A-1 524 013 which relates to 3—enol ether pregnane derivatives obtained from the
4-pregnene-3,20-diones of the formula :

among which 6a~methyl-17a~hydroxy—4-pregnenc-3,20-dione may be cited ;
20 * DE-A-2 148 261 which describes a method of preparing 6a-methyl~19-nor-
pregnenes of the formula :

A S



anmong which 6[err]-nmethyl-17[err]-hydroxy-4-pregnene-3, 20-di one may be
* cited; 20
6[err]-nethyl -19-nor- pregnenes of the fornul a:
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DE- A-2 148 261 which describes a nethod of preparing

in which Rlerr] is hydrogen or nethyl_and err]

(Jerr] -d wodyzpieyl ; or * BE 75% 285 which rel ates tBCTEPITO0357
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pharmaceutical s containing 3, 20-di oxo
-acetoxy-19-nor-[err]-pregnene.

t hose descri bed above usual ly exhibit howgver
" On the other hand, the conversion of 17[efr], |

err]-methyl-17[err]
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is a

5 19-nor-pregnene derivatives such as —
CH, androgeni ¢ side effects.

10

20- 1 sopropyl i denedi oxy- 4, 5- seco- 3- pr@{ynyne®- one to
6, 6- di et hyl - 17a- hydr oxypr ogest er one_i ll_scl oped. 1% 3,891, 677.
The Applicant has now found that &9- e de I ves whi ch possess

at | east

pot ent progestati onal ac
androgeni c activity. A f
conpounds havi ng the Strugy
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two substituents | HO
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g devoi d of residual

in which R{ is hydrogen or methyl and R» is a (C;-Cg)alkyl ; or

* BE 757 285 which relates to pharmaceuticals containing 3,20-dioxo~-6a~-methyl-17a
~acetoxy-19-nor-A4-pregnene. .
19-nor-pregnene derivatives such as those described above usually exhibit however
androgenic side effects.

On the other hand, the conversion of 17a, 20-isopropylidencdioxy—4,5-seco-3-
pregnyn-5-one to 6,6-dimethyl-17a-hydroxyprogesterone is disclosed in US
3,891,677.

The Applicant has now found that 19-nor-pregnene derivatives which possess at least
two substituents in position 1-, 2-, 1,2- and/or 6-, display a potent progestational
activity while being devoid of residual androgenic activity.

A first aspect of this invention thus encompasses compounds having the structure
represented by the following general formula (T) :

wherein :

Ri, Ry, R3, R4 and Rg each independently represent hydrogen or a (Cy-

Ceg)alkyl,
Rg is hydrogen, a (C1~-Cg)alkyl or a ~-COR7 group where R7 is a (C1-Cg)alkyl,
n is zero or one, and
X is oxygen or a hydroxyimino group,

1,2- and/or 6-, display a

of this invention thus enconpasses



represented by the follow ng general formula (1): 15 [err]
s wher ei n: Rlerr], Rerr], Rerr], Rerr] and R err] each
i ndependent|ly represent hydrogen or a (Cferr]- 20 (err])alkyl,
Rlerr] is hydrogen, a (Clerr]-(err])alkyl or a -COR7 group where Rerr] is

a (Jerr]- C[err] al k nis zero or one, and | S
oxygen or a Y8 ¥n no group, W0 97) 27210 PCTERYINGS?
PCT/ EP97/ 00357 3 3

provi ded that when n = 0, at least two of Rerr], R[err] Rlerr] -and R er]

are different fr, t n rr]. an err
“are not si mIff% ‘8‘%{}8%1 ’??8 eféaﬁlmt%wootfﬁ E%ﬁ@r df% ]Jf‘m‘g ?Rﬁ[?ﬁfl’]
means a bran@néd!wwhtnnedrRsandrkammohylmmdmhydmscn radi cal, such as for
exanpl e met hyg uﬁh%xn,ﬂh@&&:‘m "AIRFIP 'rdink .2 Bidhoted drSifief ¥dturated? @Wr]
|

e oo 1 Tty such ap 0 caiip d'@e*r‘w# sy ity opropy, Byl isgb

butyryl, Bsolpentyt id hexylout yryl, val eryl and hexanoyl acetyl bei ng

preferred. As use&’h ﬁrgf, inl R 14 (C éi&ff.
h
(R[Cftrar]r] S o el rppmiony ammﬂa 5 ]sﬁm hiwe” %@éme X

. ox]%/ etlm.ng espeC| ally preferred Al so preferred are t he
conpounds o r r]
argphydro enﬁ?[i&d% Pgéfmfrﬂ?g lhﬂ"“‘&fé‘[?e‘ri%" g&ﬂ% err]
and nis? @ Grle I'é' Sﬁ
Rierr] and Rosygdn being especially praferpen Al prefermed 42 ehe borpanth )almhunarmer r]
I's a group - Gfetei Ri, R R and R &re dydrdgBiI R4 8% (CLLEhlkyl, Rg is a group —COR7
and n is one. Further preferred are the compounds of formula (I) wherein R4 and Rg are
hydrogen, R3 is a (C1-Cg)alkyl, Rs is a group ~COR7 and n is zero. Among the latter,
15  those where R; is hydrogen and R3 is a (Cy-Cg)alkyl and those where R is 3 (Cy~
Coalkyl and Ry is hydrogen are also preferred, those where X is oxygen being
especially preferred.
According to another aspect, the invention relates to a method of preparing the
compounds of formula (I) : they can be made following the reaction scheme below in
20 which Ry, Rp, R3, R4, R5, Rg, n and X have the same meaning as set forth above.




15 those where Rlerr] is hydrogen and R err] is a ((err]-Cerr])al kyl and

* those where R err] is a ((err]- C6) al kyl and R err] is hydrogen are
al'so preferred, those where X i s oxygen being especially preferred.
According to another aspect, the invention relates to a nethod of preparing
t he conpounds of formula (1): they can be nade followi ng the reaction
schene bel avoom®B which Rlerr], Rerg], Rerr], Rerr], RCIVEROEErr], n
and X have the sane neaning as set fort'h above. WO 97/ 27210
4 PCT/EP97/00357 [err] - . WD 97/ 27210

PCT/ EP97/ 00357

Conmpounds 5 where R err] and R[enﬂnQ¥Q¥§P?%¥§rr] C[err])alkyl can be
prepared as foll ows: Compounds 1 arergrepared usi ng a process
simlar to that descrgg}@ |n DE-A-2 148 261 In the case where
Rlerr] = -COR7, the ' ﬁ?ﬂBOX|de in a mxture of

et hanol and tetra P n. Product s Pﬁ H) are separated by
precipitatiog ' allization in an al cohol,
preferably qg gre di ssol ved in tol uene
to which is ‘nlded § to 10 nol ar nts of ethylene glycol,

preferably 5 nol ar™®equi val ents, triethylbrthoformate and a catal yti c anpunt
of p- t ol uepesul fonic acid. The qeaction m xture is stirred at a
tmmmauneofaMJthEH]Cto

03 et-hanol .

o

QiR




80[err]C, preferably 40[err]C for about 2 to 8 hours. The reaction m xture
*is cooled and poured 10 into iced water and extracted with a suitable
organi ¢ solvent. The residue obtained after evaporation of the
solvent can be purified by crystallization or by flash-chronatography

to yield the_conpounds 2. Treatment of conpounds 2 with

3- chloropero gﬂ% % acid (MCPBA) i t hyl ene chlorngmgwmﬁy

m xture of 5, 6-oxiranes 3 which are seggrated by crystallization or by 15
flash-chronatography Addi tion of an excess of R err]-nmagnesiumhalide te

t he ' ounds 3 |n tetrahydrofuran at ate erature of about 20[err]C
to 60[err]C f‘r%m 5 where R3 andRy4 are a {rr-Ge)alkyl fan e prepared as fallowson ni xt ur e

with a sol ut lcummnmlwpaﬁah@higdq:mﬁ similar to that Besetibedlin DESA-LD 4828 . and

evapor ati on roIect on

f\cl)l IoowedI by gﬁhht Bzrg%ﬁ | On @?@’r'}ﬂl at %B%éy y§ediy ﬁﬂ@'ﬂ%‘“ of
conpounds 5 \ﬁFhaE @Qﬁefﬁ!’%ﬁ’(ﬁ'@%ﬁf? ‘@sil H) aresgpam Mtﬁhuxm&ﬂrfor
esterificati (ﬂild%dﬂiyﬁfr?ﬁﬂhﬁhﬁﬁl:ﬁhﬁm@holﬁﬂnkm ﬂehﬁnarbr%k&sﬁbl

ding t nt t P' h
2s that ”&5#@@%%‘&»‘tmmﬁ‘éép%?@ﬁf{snﬁ‘ ol SgBfalen E&Fm&wesf 5
123 or by D. Rr ¥d5 dnoler egpivalegip trieghylorthoformate mga caglytic aiounCafpsunds
6 where R er tdluénesdlfdnic 4did Cie fehotivnkixtid® ik Efirdrat ol 1@ ﬂﬁﬂgﬁf'a&ﬁf'za‘t to

prepared as nd W t

confi gurati Ogm(%gégg?g@"@ac Wﬁ?ﬂ’%rﬁ&’“‘nm m%‘;‘d GM%" andgpoused ,

t et r ahydriBf uinte mdmwwdm mhamm organil sabreneflhamidue obtained lafter

or propanol , evdgoration!of e sa I%'%%S
Compounds 6 m%gldtttﬂgcéﬂoﬁé ggs?cc%r?leﬁghrﬁglon can bedﬂt)ﬁhg ne C e%‘é&
reducti on of n or 5 with sodiumdithionite using a procedure

descri bed by'ﬁmmm cempounds 2, with 3rshigrmpgrazybenzoic. aci@ﬂdcmm mmshylene
4603- 4609 or cRofide gives h aiixfire 8f 5,6~0Giahed B AhRA are se

pah%d
Br orm nat 5 Plﬁfﬁ'%ﬁ*%ﬁoiﬂ% Eﬁ»&ﬁ{@%oﬁaﬁ M & txi'a;ed 3 @a@&%ﬁm@i 0
vel | - : rani#f|a. tepippratuse opHabout(HEGhtp 61)986(» suqut 8
2059 61 ; C hﬁhﬂraﬁﬂﬁtwﬁ%t ogthe reaction mxmmﬁ?ﬁgtlzlaﬁgn of ammogn f948
417: R Jol yext{al‘?.@:‘ ﬁ@?@g@%%e&mtwgfﬁfﬁmt gives tg%am &q -t he
corrpound s 7 mon: fojlewed by #hydrauon of the tertiary hydroxy group gives the
. 20 compounds § which can bc optionally esterified by known processes used for
esterification in steroid chemistry or alkylated by an alkyl halide according to
conventional methods of Williamson ether synthesis such as that described by B.G.
Zupancic and M. Sopcic, Synthesis, 1979, 123 or by D.R. Benedict et al., Synthesis,
1979, 428-9. | |
25 Compounds 6 where R3 is (C)-Cglalkyl and R4 is hydrogen can be prepared as
foliows : _
Compounds 6 with the SB-H configuration are obtained by hydrogenation of
compounds 1 or 5 in tetrahydrofuran, acetic acid or an alcohol such as methanol, ethanot
or propanol, with palladium or a palladium or platinium derivative.
30 Compounds 6 with the Sa-H configuration can be obtained by chemical reduction of
compounds 1 or § with sodium dithionite using a procedure described by F. Camps et
al., Tetrahedron Lett., 1986, 42, n°16, 4603-4609 or R.S. Dhillon et al., Tetrahedron
Len., 1995, 36,n°7, 1107-8.
The compounds of formula (I) can be obtained as follows :
35  Bromination followed by dehydrobromination of the compounds 6 according to well-
known techniques (Y.J. Abul-Hajj, J. Org. Chem., 1986, 51, 3059-61 ; C. Djerassi and




Compounds 5 (Rlerr] = H) can be transforned to their 20, 20-et hanedi oxy
* deivatives then converted to their 2-hydroxynethyl ene sodiumsalt and
al kyl ated using an alkyl iodide 5 such as nmethyl iodide, ethyl iodide or
propyl iodide follow ng the nmethod described by N.W Atwater et al.
inJ. Og. Chem 1961, 23, 3077-83 to obtain conpounds 10 (R err] =
H R err] =wealdepizion = 0). Optional ly, chem cal redu®CT®EPI?YO3S7
hydrogenatlon of the 4,5-double bond ob conmpounds 10 (Rerr] = H R2
= alkyl, n 0), followed by brom nation/dehydrobrom nation gives 10 _
) corrpounds 7 (R[err] = H Rerr] = alkyl). Addi tion of a Iithi um

di al kyl cupr r I fg14h ag@“

hal i de undeiﬁoﬁgﬁﬂﬁﬁgo?gti 1t7 Q{.qeryl’&%l)t?ﬁﬂ,%& to Cor’rp’ounds
7 (R err] I’# % 1ve§2u pounds 12 (R err] = alkyl) which can

be conver t e@ompoundsFo{Ryrs H) Gan B transformed to their-2020-¢thmficdioxly derivatives thed)

Il - b d
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Co?pounds 1 N.WaAtwiteretiab i m.ll Org. Chéoy| 19614123, rﬂmﬂlmmuaﬂncmupmxﬁsnl(ni
process to ﬁ?kg glkg,p?low]ds 10 (R[err] = alkyl, n = whi ch are then
converted t (R err %‘err] = al kyI as descri bed above.
Conpounds 9 g‘“‘?%rfﬂ&m N gepation. pf $he 4;Srdouble bandof compopmdspar ed
by react i onlIl)f(Ri@= H; Rypse Lalkid, 1?=(0}; éollc]wed by bromdhation/delydrobrbmindtionrgivdsky | )

wth a Fé‘m ngL * produced by the reaction of
trlmethy oni um| di de"( re rably th a base) Wt h sodi um
hydride in §> # Hthiym gial B’gm nsallkvlmmesmmhey

can al hdxdcauﬂe:eqmpacbatx&ysme(ﬁmtummbfﬁdpﬁu@lmcsumwwda

t al d b, d
(R ke §°§“P‘"Pﬁrer ?‘?‘ﬁ?m"fffz’#‘%“@%@*@ﬁ%ﬁim ﬁR”ESSPu%
bor ohydr i de=iaknRz2 5 B &t 0) yting syellgkocyyn gugsniop theoinpradystion of a 45‘ -
(Rerr] 1% I—ﬂmblab&yl in skreidrchemistriy,cor tnhkfptn)ed/ﬂowompauuﬂsmili akeil, Ry

Si mmons - Sni 1onqrb EGHch i Bfoniitich 7 edur es
L ey e e s

Synt hesi s, wammmnmvmu:osumpmmmxmng-mnmdmme, 1966, 30
?E’gagras - Fe&&bams@t H-E?Eﬂ@h% ,90= 19 e Dgf}ﬂﬁ#snad%d

cover ot Shilopouns 2Ry BT, R e %%ﬁm?&gsa T ehslige

Cr g err]/ pyproduced byi the seactionp oftrietifylsulfoxoniGmnipdide ¢referablyf with]a bask) withal kyl ,

Rierr] = H gdidin hy Jlndenin'te@a.b?amﬁ N&Haﬁﬂdé & &i Isaifbxibe. Phe
ether and dghygroucnal el bl ook o B Wby oailadhn e
PCT/ EP97/ 00@=hpper derivatives. Altematxvcly, compounds 7 (R; = H or alkyl, R» = H or alkyl) can
25  be reduced with sodium borohydride in the presence of cerium chloride into compounds
8 (R1 = H or alkyl, Ra = H or alkyl) which are submitted to a Simmons-Smith reaction
according to various known described procedures (H.E. Simmons and R.D. Smith, J. Am.
Chem. Soc., 1958, 80, 5323 ; H.E. Simmons and R.D. Smith, J. Am. Chem. Soc., 1959,
81, 4256 ; Org. Synthesis, 1961, 41, 72 ; J. Furukawa et al.,, Tetrahedron Le:t., 1966, -
30 3353;). Furukawa et al.; Tetrahedron 1968, 24, 53 ; S.E. Denmark and Edwards, J. Org.
Chem., 1991, 56, 6974-81).
Oxidation of the 3-hydroxy group of compounds 8 with various oxidizing agents such as
CrO3/pyridine gives compounds 9.
Compounds 9 (R} = H or alkyl, R2 = H or alkyl, n = 0 or 1) are converted to their silyl
35  enol ether and dchydrogenated with palladium acetate in refluxing acetonitrile to give



e
cdrrpounds 10. Alternatively, the 4,5-doubl e bond can be introduced by

< brom nation fol | oned by dehydrobrom nation using a process simlar to
t hat descri bed above for conmpounds 7. Condensati on of conmpounds 10
wi t h hydroxyl am ne hydrochloride in a m xture of di oxane and pyri di ne
gi ves conpounds 11. 5 The conpounds according to this inven?Fg. 'ﬂ
speci fic and WOWYRT2M® progest ati onal 7 properties. Theref
useful for the treatnent of a variety of fendocri ne- gynaecol ogi caI

di sorders, related either to an oestrogen/ progesterone inbal ance, -
i ncluding menstrual disorders (spanionenorrhea, oligonenorrhea, secondary
- amenor r hea, pwumnnﬂs 1G:| Altezmasively, thvehSdsvble bandeeanrhet istrodused bypbremination
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corrpounds acca’dl n 08% I'n ntlon can used as contr %tlve

agents, eit heproperties: Therafere the arm upciul °a‘i‘F°§P$‘§c? i ﬁe"’i'\"'rﬁ'uﬁf edocrine-
steroi d such gﬁmem anllabordaﬁhmﬁedoaﬂidrath Gin oesttogm/pmgstm imtrlange)i N

al one or fp%f pI

t her apy |n po ﬁgﬁ‘gp t@%duai WoITen. ¢ oﬁ#ﬁe pr oges g! aqtlwiEyIEOf
t he corrpoundsala mmmtem °’bé“ breagti n| y
in two spegi f disordum¢e cnwmkmmeeﬁ b*ustaﬁmbrpaﬂwmmh)eqﬂmﬁal&hm

t PR
trJte gregsolr I’I(VI %@M%Q@E&a@e}g@@gé%%ng %’ﬁﬁﬁ@%ﬂ%ﬂ&ﬁﬁl&iﬁ fr om
t he T47- D cel Bonadpreopic{genadal seeretions : ep lacmmm cyitic.gvary % mr'egw
1982, 110, 15 5%.@1 ve binding affinities (RBA) for the human

T47-D cel | d. tell
al. 3 st F’°§ e s, BellE ecswﬁiﬁmé’%béﬁﬁé% ?% 'a‘?*.‘)n%*'[ﬁgé%"*
2058 as al5 comtragrstive agents cithercalonc amin combinationcwithan

Bi ochi m Bi opitereid sich, aslGeéfiadiol, ethyadD oestiadiob br fcstostbromeiagd wgainl alonetortia as

oD Socbinik RS cBARIER e bormpm FAIRGh iy BakiiSpalGh

with six dif fE’Pm concentrations of non-labelled steroid, chosen between 4
and 256 30  Thé plogéstaiohslGeriviy 6 the compounds according corthe p&lssqnl mmhntmlheveos/
05 LB, Bt By o AR it g Tl 6 00 it
curve (I er repeptor (PR mvitro,andtheend metnaltranfomauono e t uterus in vivo.
Human PRs are readily available in high amounts from the T47-D cell line in culture
(M.B. Mockus et al., Endocrinology, 1982, 110, 1564-1571). Relative binding affinities
(RBA) for the human T47-D cell PR are determined as previously described (J. Botella
25 et al.,, J. Steroid Biochem. Molec. Biol., 1994, 50, 41-47) using [3H)}~ORG 2058 as a
labeled specific ligand (G. Fleischmann and M. Beato, Biochim. Biophys. Acta, 1978,
540, 500-517) and nomegestrol acetate as a non-radioactive rcference progestin.
Competitive incubations were performed against 2 nM of [3H]—ORG 2058 for 3 hours at
4°C with six different concentrations of non-labelled steroid, chosen between 4 and 256
30 nM following a 1/20 dilution scheme. Displacement curves were fitted for cach
experiment, and the concentration inhibiting 50% of the specific binding of {3H]-ORG
2058 was calculated for each curve (ICsq).




WD 97/ 27210

* PCT/ EP97/ 00357 8 Table 1 :
Rel ative binding affinity to human T47-D cell progesterone receptor
Progestin ICerr] in nM (n) RBA
Nonegestrol acetate 8.9 2.0 (8) 100%

Conpound ofwesanrie 1 27.8 2.0 (4) 328€1/EPYTIOOISPTPOUN
of exanple 4 22.8 1.7 8 (4) 39% Conmpound of
exanple 5 17.7 2.4 (4) 50% (a) mean s.e.m_;
(n) nunber of experinents One specific pharmacol ogi cal test has been

pscudogest abear 1Y REPbiplile ARG biaR 347D ool oTEBErERSIS RN . pr oper

5 of the uterus of estrogen-prined immture female rabbits to respond to

very slight| progestinamounts of proggsti nidun(@® i ¥ cal [eggoret I
t r ansf or matft ] i al
net wor k cal 1] gme c ' B2 OM N i%clludes

6 days of gsCompeundofiexample(lt ot al | subcuRageoe dose 0|F4)3D [$3 4 9/jr abbi t of
oest r adi ol Com Qi ol I owgd by @y, 0T pr 9‘6[ Tgt—tjr eat nent,
was desi gng &vi

1930, 54, 2747Compoundyfexample Squant § t at | va73c2.4 used| (4) |t csomadd the

|ntenS|ty ofta ,h&nmgggﬁc hﬁﬁbﬂw of the dentelle was sel up by
(Ijhal , J. Pﬁslﬁsal ol (London), 1934, 83, 145-156. This overall

CI b t

st Z‘#o.eéﬁ { (B bpecific &%8&2‘2#&? 44p Do 8D SicBRiaei i fo b gieclomcand |

part of t hémmﬁaeomef mn@aseﬁ#mnq actiyity singe the\mlgrw&asit isbaseston tie progerty

nor gest ismatef thé: ubkus lof Ditl?cn imed"finatRe Brhale ,raﬂbqﬁ?:o réépond &4 vkd ks }‘B?
orsch ug

d trel d F

ros O Tons’ Aoty of proatifn ﬁ% kol Faplorna rzn?' 2

related to W’@Geﬂ@l‘h@@bm&@ﬂ tdentelle The ongmal mxchndulesWh@hmlum of
the dentel |G days ef chivogef g;:dm @Ra suteiiantdus JoRE CofS 30! g/ rhﬁbx@gf dadiol

Eg[sgfﬁﬁbhft%@%ﬁw A8 D prRASTAL fretehEne s Gt A casivas 18
admi ni SOr atby 5 /aynékol. 19 311§1§é¥7§702|710n'fhe mibmﬁmhyweﬁdedl ose
sol uti on. Thgmlath(cnﬁiqedfthc mi Bil%b péRshci/ob the déhrellé Wﬁﬂdﬁ

correspondi ?p& ‘E,Q St Ol ot ent

orally active - norp?% eSterone-der’ ve'dwgn;lgg ttrh? Y]e!albéﬁ w

Arznei m Fc:m bhesg. extansively ysed ?‘1@%)51"0“‘15 f°1’ putative progestational
activity in vivo and is still part of the basic hormonal profile of any new progestin such

15  as norgestimate (A Phillips et al., Contraception, 1987, 36, 181-192), or desogestrel (J.
Van der Vies and J. De Visser, Arzneim. Forsch./Drug Res., 1983, 33, 231-236).
The progestational potency is inversely related to the dose needed to induce a half-
maximal stimulation of the dentelle, i.c. to record a mean McPhail grade equal to 2. This
EDsp is deduced from the dose-response curve and expressed in total

20  dose/rabbit/5 days. All compounds were tested only following oral administration by
gavage, in suspension in a carboxy-methylcellulose solution. The maximal dose
administered was 1 mg, roughly corresponding to 5 times the EDsp of nomegestrol
acctate, a potent orally active 19-norprogesteronc—derived progestin (J. Paris et al.,
Arzneim. Forsch./Drug Res., 1983, 33, 710-715).




WO 97/ 27210

PCT/ EP97/ 00357 9 Tabl e 2:

Ch auberg- McPhail test by oral adm nistration (gavage) Progestin
ED[err] ([err]g/rabbit/5 days) (n) Rel ative

activity Nonegestrol acetate 170 41

(5) 100 W0 9727210Exanpl e 1 152 PCYEP97/00357

(3) 112 % Exanpl e 4 9 66 11

(2) 258 % Exampl e 5 > 750 [err] 6.0 -
(1) <17 % (a) nean s.e.m ; (n) nunber of experinents The

resi dual andrmmocnmag&mrhanmbyommmmmm)o be eval uated for
any new 5 progestl n ecause it is highly predictive of androgenic

side-effects; oget—of—pndregen) C

activity has (n) | Redatim¢ Fonpounds

I n im"ratureq hy of {§hgtiviyt | al
prostate and| TOLT O O daily
admi ni strati ( — B et X2 - vol une
2, London, A &aumblPr ess, 10 1962 21’&328 A G iH (Dar jadt2 @ .| Humel ,

Andr ogeni ¢ af ix%’l ni c Endocr ay Dat cL S Deopggyt nent of
Heal t h, Educdte unﬁgﬁu Yet-areTYashrgton gﬁ 55

Medr oxypr oged EXample Sacetate i sla 6l er 21750864 or pnnénne(HeL vaia7 % jahi ch,

besi des (andmﬂmogﬁymbaaﬂxpaﬁﬁmgty, is well-known for its weak
androgeni c properties (M Tausk and J. de Visser, In International

Encycl opedi a _of Pharmacol ogy and 15 Therapeutics, Section 48. -
Pr ogest er one Tlprrgg@al androgenic pptential is\an jmpariant featurs {0 hejevaluated for any gicwne

I, OXFORB, gE8M Tbebinne St isLRighly prdicthve) of aridroiehic Side-QfREe ifi VAsiRdh. Vne?

reference co Livi f o OE
conpounds %ip&%gﬁ?%&?h%réeﬁtaﬁgﬁiy%&wt M&% o1 and
4 vere test edelpisd comppundsiin immatugcastmted-malo raty, usingithe hymertrophyiofi the veatralr at ed
nmal e rat nodehrostite AR 3P the(sEininal Vé&iclo SMe ichdpbint] ffIDAGAE 10 Idiily Wlsministrations

d t
forr] Xﬁ?if’ge 9@‘3’&‘3& En3lin oM RO FRRE 2 Tohadn, Acsdcemis Press,
L Oy S0 1868 6 75 4135 /s, FilgarcandD s HramelorAndrogenic ond Mwsmaie Fadosrineny
subcut aneous Biogsesyt Dota, (U5.)Department of Health, Education and Welfare, Washington D.C.,

1964). Medroxyprogesterone acetate is a 6a-methylpregnene derivative which, besides
its main progestational activity, is well-known for its weak androgenic properties (M.
Tausk and J. de Visser, In International Encyclopedia of Pharmacology and
15 Therapeurics, Section 48 : Progesterone, Progestational Drugs and Amntifertility Agents,
- volume II, OXFORD, Pergamon Press, 1972 : 35-216) ; it was therefore chosen as a
reference compound in the testing for residual androgenic activity of some compounds
according to the invention .
Compounds of examples 1 and 4 were tested for residual androgenic activity in the
20 immaturc castrated male rat model by gavage (PO), in comparison, respectively, with
medroxyprogesterone acetate and cyproterone acetate (a 1,2 a~cyclomethylene p:é‘gnene
derivative with potent progestational activity) ; testosterone was used as a standard
androgenic agent by subcutaneous injection (SC).

endpor nt,
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Resi dual androgenic activity of the conpound of exanple 1 Steoroid
Dose Ventral Prostate (nmg) Sem nal Vesicle (ng)

(mg/ ani mal / day) Castrated controls - 12.0 0.9

123 0.7 woerhespost erone, SC 0. 05 90.4 PBCHEPI7/00357

903 6. 7*** Medr oxypr oges- ) 20 29.1 1.4***

19.9 [err] 1.8** terone acetate, PO Exanple 1, PO -

20 13. O[err]03 ns 10.4 [err] 0.5 ns nmean s.e.m
~of 8 animal ol ns: not

statisti cal ISV% %’S%f&éﬁ Q@ Hﬁ%&e"gﬁ'ﬁlﬂesi dual androgenic

activity of the comund of exanple 4 Steroid Dose

Ventral Pro S%& d(ny) Seminal Yssgkcle [ Nhtral Prostate (m SemmalVescl

( g/ ani mal/iay Castr COQ}JO 5 - (me) 11.8 ( c(mg)

10.4 0.6 ima/cayhlos. ~801Q forr]l 2 A***

79.0 5. 3**{ Castrated doprolst erfone - P20 = 0.9 123407r] 1.3

135 Lerry bTostomdlbd 8¢S ' 005 SO0 b4 sharer ] L o6degrer o ] o

. S L. Z =1L oo 115 e ST

ani mal s per | Miedeaxrypwres-0. 04 and 20 p <| 0. B £1.47** . ot 190 18P cal | y

di fferent f|eiosesétar) PO 10 The coppounds of exanples 1 and 4 were

totally ina¢ve ,0 € or o 1ma|e ory SEX ongdans_{Tapnrey 3

and 4). The ]RB efHeot -0 M“l‘ﬂa%iﬁ?u% 8 and

limted to tiwanyensead. pfdttaimals eperthBUbo;r d¢r pok St iasdi tW mignd.00kance
FRnPémueRet at e caused both organs to nore or

(Table 4),
| ess doubl e
t he presént

andr ogeni ¢ &ableA :tResidual anditigomic activityif the companrd ofaxamplisact |
rel ates to pharnmaceuti cal

of a commpo # oot
accept abl e glﬁ‘ﬂ ents.

effective a

1:5 I n we%‘*tn?#g'gle

3.

Thus,

I nvention arc potcnt progestogens devoid

conpositions

t he conpounds according to

of any residual

the invention

containing an effective anmount

10

15

3 o Ls 1 prYERRNPHE D) | SR Yesle (ag) |
unt _of an_oeSimpfanimal/day)

Castrated controls - 118206 10.4 0.6
Testosterone, SC 0.05 809 + 3.4°%** 79.0 & 53%°*
Cyproterone 20 1532 1.3* 11.320.6ns
acetate, PO

Example 4, PO 20 121204ns 112+0.5ns

mean * scm. of 7 or 8 animals per group ;

ns : not statistically different from controls.

* p < 005 and *** p < 0.001

The compounds of cxamples 1 and 4 were totally inactive on the growth of male
accessory sex organs (Tables 3 and 4). The stimulatory cffcct of cyproterone acetate was
very weak and limited to the ventral prostate, at the border of statistical significance
(Table 4), while medroxyprogestcrone acctate caused both organs to more or less double

in weight (Table 3).

Thus, the compounds according to the present invention arc potent progestogens devoid
of any residual androgenic activity.
‘Thus according to another aspect, the invention relatcs to pharmaceutical compositions
containing an effective amount of a compound of formula (I), mixed with suitable
pharmaceutically acceptable excipients. Said compositions may further comprise an
effective amount of an oestrogen.
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aspect of the invention conprises a nethod of treating or preventing
endocri ne - gynaecol ogi cal disorders, and a nethod of inhibiting
gonadot r opi ¢/ gonadal secretions. The conpounds according to the
present i nvemoommemn be adm ni stered at therapeut ically PCTHIOZ/00357
dosage for each condition nmentioned ap . Admi nistration of the active 5
conpounds descri bed herein can be via any of the accepted nodes of -
adm ni stration for agents used in simlar indications. The

T o M S A
E)]Eegggin\t/vefgmw? hus #o??i@ m n????géﬂ%?gdm;!g%mﬁdg er.son, &19‘3/ 0
t he dosage rgﬁﬁé%ﬁoﬁﬁ“o a%ﬂtmfd% w& %%79’?%’3}")’“38‘9&& bAtive 0. 1
E(r)\elgl sr,rgase agﬁuwmﬁ{mmnam&ﬁ rr:mrp;ﬂ i?ﬁﬁpmﬁ:ﬂ?mug °

dellv;ary sysﬁw’r l‘%‘y%&ﬁg oute rentre{gaL routeyd}S .such
as intraveno ’ﬁﬂ%

vagi nal , thewefmmmmmvwmmwmhnamemmu lfoﬂmﬂﬂsage
forms, such .oiwmﬁtﬁamm&{géaem'mn GRIR3 B S

wd | tCh
berosol & 19coP %2?%9123'3#8 87 bR Ehf B dafl Thus, for admisiifafim iy 30 ke persagosage
forms suit abthe dosagecrange would be sbouttli mg pof day, peeferdbly dgteeen BbourhiteOang i cal

20 conposit gy |1 include a convent ional carrier or vehicle and a
conpound of ncl ude ot her rredl CI nal
agents, phar %ﬂmﬁ(ﬁ#{’é gl c}"t“&‘"ﬁﬁjaév ?'?tw&cé“p"

desired, theaphasnpted systemic dﬁbﬁwﬂ’ifcmn forexpwpled iaroralt mumobmwemémbmmt ain
monor 15 SUERUE! ft@beridRs) infiinGscRlaK) bub%wnédbb% aﬁ&&ﬁﬂ%&lﬁi" & b?
o L1 00, B pabl st SR A oL A o Skl tors, sl o e
exanpl e, sodiumace i) - gc lopms, sp %ﬁFmP e,
ol eate, et c. tablets, suppasitoriess illeiscapsuless| nowm;molmwns.r WJ cyeam, 801,
aﬂ;nr %i;ﬁ[ ?gnﬂﬁaﬁt a%w I:ﬁfdsolsl wllyrﬁﬁﬂ'&?ﬂlixb&%ﬁ"‘%q{kecﬂwgr n°ymit ( | )
'FI)'he anount o@ésf%f Ws sungblgcf?g %@P&#"Bﬁ?f‘ ngdﬁfﬁﬂﬁ&tw
DLy e i e gtk ot 1
wt
gnd /@abom 005):}:?'2&,2 a 99931959M Nide dificiiil 286htd) Phiifackitical agefis MRk,
If desired, the pharmaceutical composition to be administered may also contain minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH
25 buffering agents and the like, such as for example, sodium acetate, sorbitan monolaurate,
tricthanolamine oleate, etc.
The compounds of this invention are generally administered as a pharmaceutical
compoesition which comprises a pharmaceutical vehicle in combination with a compound
of formula (I). The amount of the drug in a formulation can vary within the full range
30  employed by those skilled in the ar, ¢, g., from about 0.01 weight percent (wt%) to about
99.99 wt% of the drug based on the total formulation and about 0.01 wt% to 99.99 wt%
excipient.
The preferred mode of administration, for the conditions mentioned above, is orat
administration using a convenicent daily dosage regimen which can be adjusted according
35 to the degree of the complaint. For said oral administration, a pharmaceutically
acceptable, non-toxic composition is formed by the incorporation of the selected
compound of formula (I) in any of the currently used excipients, such as, for example,




exci pi ent . The preferred node of adm nistration, for the conditions
* mentioned above, is oral adm ni stration using a convenient daily
dosage regi men which can be adjusted according 35 to the degree of the
conplaint. For said oral admi nistration, a pharnaceutically

acceptabl e, non-toxic conposition is fornmed by the incorporation of the
sel ected wo ¢avpeund of forrmula (1) in any of the currentpyridperboisy

exci pi ents, such as, for exanple, 12 : WO 97/ 27210
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pharmaceutical grades of mannitol, |actose, starch, nmagnesi um stearate,

" “sodi um sacchar al ¢ ceI Lul o cose, gel atin, sucrose,
magnesi um ¢ PPRaEE cagnga{l e Of jannt { fado%%cﬁ‘finﬂﬂ&“ﬁ Steamate, ¢ $pgiumy m of
sol uti ons, Mm@ﬂs cellmwcoqss gelatin, sugrosel mgnesxum carbmuth;mnd tiLtikeai ned

rel ease forlsg tdofipos o}
bet ween O. 01 vbvtﬁ/o and ﬁg&gg&k&wﬁ}ém%@éﬁ?ﬁp d accoF ngrl?gé{lﬁ‘rs
i nventi on. %’"E'blﬁ@ o‘ﬁg I&F Wﬁ@%ﬂﬂ'cﬁm‘m%ar

coat ed p#l | m&@%dem%ofmeWeMgabmmﬁm he
active ingr geifembly me@b.ln nsuﬂﬂmlne%msfa 3Bated pill o of tABIEE, {xﬁ/ i

phosphat e, dt | i dls su erlva
thereof; a They qf a 'h‘&% ﬂ@ﬁegﬁf‘ i“&i“e such ps;lactoge;, gucroscand a
bi nder such dmlmrpbhspm aqdahtyliim 4)9mt=gfanmnh,asmuhlondm:vﬁﬁh6kbﬁ

cel l ul ose alnﬂ,rﬂﬁﬁtl ,?g%; et Lon,i s now
I11ust ribed thi: ex .{?&’ n taﬁe?? exanbfmds ?‘%g fw %

abbr evi Rg%a m@ﬁﬂ&g, acacla§ums u pethereof, apd the

q: quadr upl ghe inventiomis now.illostratedby the exam]blés bdtoub Elﬁﬂeﬁ@anﬁfcs the follobﬁng

broad si ngl gbbrétiations are et@VPLE 1.
17[err]-acet oxy-6, 6-di net hyl - 3, 20- di oxo- 19- nor - pr egha- 4- ene(5)

Al l7[err]- h§df =6[ err]-nethyl -3, 20- di oxo-19- nor - pregna- 4-ene (1) To
a solution df:dmilplet r]-acetoxy-6[err]-nmethyl -3, 20-di oxo- 19- nor - pr egna- 4- ene
(100 g, 15 t: rrrml .) in absolute ethanol and tetrahydrofuran (200 ni)
was added, | n I “ at

m.multxplet

dd : doubled doublet

bs : broad singlet

20

EXAMPLE 1 : 17a~acetoxy-6,6~dimethyl-3,20-dioxo-19~nor-pregna-4—ene (5)
A/ 17a-hydroxy~6a-methyl~3,20-dioxo-19~nor-pregna-4-ene (1)
To a solution of 17a~acetoxy~-6a-methyl-3,20-dioxo-19-nor-pregna-4-ene (100 g,
268 mmol.) in absolutc ethanol and tetrahydrofuran (200 mL) was added, in 45 min. at
25 room temperature, 1N sodium hydroxyde (300 mL, 300 mmol.). The solution was stirred
(8 hours) and poured into iced water (4000 mL). The precipitate was filtered and dried at
50°C under vacuum (yicld : 70 g, 78.9 %), mp : 172°C.
1H-NMR {CDCl3,8) : 0.79 (s, 3H) ; 1.25 (d, 3H) ; 2.29 (s, 3H) ; 2.68 (m, 1H) ; 5.87 (s,
1H). |
30  B/Bis-[3,3-20,20~cthancdioxy}-17a~hydroxy-6-methyl~19-nor-pregna-5-ene (2)
To a suspension of compound 1 (70 g, 211 mmol.) in anhydrous ethylene glycol (1000
mL), acctonitrile (700 mL) and triethylorthoformate (105 mL, 633 mmol.) was added
para-toluencsulfonic acid monohydrate (5.25 g, 27.6 mmol.). The mixture was stirred (2
hours) and ncutralizated by tricthylamine (8 mL, 57.4 mmol.). After concentration to
35 1000 mL, the suspension was poured into water (4000 mL). The precipitate was filtered
and dried at 60°C under vacuum (yicld : 81 g, 92.1 %), mp : 214°C.



25 roomtenperature, 1N sodium hydroxyde (300 ni, 300 mmol.). The sol ution

- was stirred (8 hours) and poured into iced water (4000 nL). The
precipitate was filtered and dried at 50[ err] C under vacuum (yield: 70
g, 78.9 %, np: 172[err]C [err]H-NMR (cDCl [err],[err]) : 079(s

3H);-1.25 (d, 3H) ; 2.29 (s, 3H); 268(m 1H); 587(5

B/ Bi s- [ 3, 3- 20¥Q 8% Hanedi oxy] - 17[ er r] -,hydr oxy- 6- net hyl - 19- noFCHF M&'g ene
(2) To a suspension of conpound % 070 g, 211 nmol.) in anhydrous

et hyl ene gl ycol (1000 m.), acetonitrile (700 nL) and -
triethylorthoformate (105 ni, 633 nmmol.) was added

" para-tol uenesNHLNME(@(:Q,{;)EDQS)(QB&)QIQE(QSI-H, 145. (6, 3HF2|280(érThQi)mm(fn? was

sti rred (2 hours) .and neutralizated by triethylam ne (

mmol . ). After%ncentratlon to 35 1000 m., the suspension was poured into
“wat er (4000 Sy Sa.ﬁqecmmbrpi%%ﬂ&zthmrdm@r]ewa-hydmud6ﬁ|-rmeuylaﬂ9{:@[@r r]c
under vacuum fepind (8L 9, 92.1 9%, np: 214[err]C WO 97/ 27210

PCT/ EP97/ 0035
pysplusion of 2 (j0.8 147 mmpl) fn methyleng chipfide, (00 i) was
Eanr r]:L||:|)I-I\I 4. OOan'Fd[ asot:u[:x WMA (4}"9 g,l\gabo 17 mmol. f;()%{iﬁi) in meth3r%l:.'.gtl)e,lcitil@zcl)ndf:f2 %0
ol hor . | (SO, Ihe teheontRixdike el 3164 O U ol P procifi s Bl sl 7Y
oo R BRSHLr ok et i Ry il SSulou o o oo

(43.29 g, 200caitionateoThe ofganic phase was drind (N33SOy), cduicontmlsl and the sc&idiec Wa) .

The react jgn msnr-airsm% héd Bﬁqufcﬁ”gellu iol :&btﬁtautpgsgsg%ﬁ&%{,l a

of sodi um hy aES5E 8 of e il Spafar (L 104 g

(Na[ err] S er ij!-)NWmeﬁat eaoemaﬂ)hbzs@s:ima :Wa(s 3H)3 4.00 (m, 8H).

fl ash- chromatpggg 5041 ¥R 8ihy@loX P86 di mﬁlh ﬁ-qgl-ﬁ&rﬁ R 4y N9
SO ool e R 4 e s 00w

1.35 (s, 3H);14 M(jnc(thgl Bagnesium bromite in a teuahydrofuran/toluene mlxtun (250 mlL, 345
Bi s[ 3, 3- 20, Z%mopnnﬂl mion%mdmw flux SVeigRtO e Qn:ﬁnﬂf Wat %n&%n{b% pre

ghane (4) sol ution . o oun
t et r ahydr of urm'ifg r?ﬁ'}i %‘{1 %‘%‘d&’/l ema'esl n a
t et r ahydr of ur¢xtracted withdoluens, wdle@bsm;iwdﬁed (NaoSOa)rﬁlvaporatiﬂne:fshd solvent was

stirred at r reidie TdhForia OSiRe MR ﬁgdﬁeld{e of
i ce and s%u?ﬁvug ﬂogfg%g or |q§§%h(% m.? The reygmasml?d was
extracted 1 & S er and dried (Na[err]SQerr])
Evapor ati on otH+NMR{EIDGIasd) : 0.85 (s, 3H) 0.95 (s, 6H) ; 1.35 (s, 3H) ; 4.00 (m, 8H)
E/ 17a-acetoxy-6,6—dimethyl-3,20-dioxo~19-nor-pregna~4~ene
To the above compound (30.8 g, 68.33 mmol.) in acetone (300 mL) and water (30 mL)
was added para-toluencsulfonic acid monohydrate (1.33 g, 7 mmol.). The reaction
2S  mixture was stirred at room temperature for 5 hours. After neutralisation with NaHCOj3,
the mixture was poured into iced water (100 mL) and extracted twice with methylene
chloride. The organic layer was washed with water, dried (Na3SO4) and concentrated to
give 24.3 g of 5a,17a-dihydroxy—-6,6—-dimethyl- 3,20-dioxo-19-nor-pregnane (yield :
98.2 %), mp : 224°C.
30 1H-NMR (CDCl3,8) : 0.75 (s, 3H) ; 0.91 (5, 3H) ; 1.08 (s, 3H); 2.29(s, 3H).
To a solution of this compound (15 g, 41.20 mmol.) in acetic acid (120 mL) was added a
few drops of HaSO4 (98 %). The mixture was heated at 60°C for S hours. Then, it was
poured into a solution saturated with NaHCO3 and extracted with methylene chioride.
The organic phase was dried (N23S04) and evaporated to give 12.3 g of 17a~hydroxy-
35  6,6~dimethyl-3,20-dioxo—-19-nor-pregna—4-enc (yield 96.3 %), mp : 172°C.
1H-NMR (CDCl3,8) : 0.79 (s, 3H) ; 1.15 (s, 6H) ; 2.09 (s, 3H) ; 5.97 (s, 1H).




gave a residue which was chromat ographed usi ng tol uene/ethyl acetate as
eluting solvent 20 (yield: 15.4 g, 49.55 %9, np : 212[err]C

[ err] H NVMR (CDCl[err] [err]): 0.85 (s, 3H); 0.95 (s, 6H); 1.35 (s, 3H);
4.00 (m 8H).

17[ err] - acet oxy- 6, 6- d| met hyl - 3, 20- di oxo- 19- nor - pr egna- 4- ene To the
above conpouwg 818 9. 68.33 nmmol.) in acetone (300 i) andreEEPI7/0pED i)
was added para-tol uenesul fonic acid mnghydate (133 g, 7 nmol.). The
reaction 25 mxture was stirred at roomtenperature for 5 hours. After
neutralisation W|th NaHCO err], the m xture was poured into iced

o oy Al 1250 557 R et o A i o
concentr at ed anbydnde (709111% was gidgd qrarasiteluenesulfoniciapid 2% g, 43& timeli)hyihe
3, 20- di 0X0- 13niRfifre Wk SEAACTOf Y2 Bbéks at roomt co?li?p‘f\{tﬁhrdf%% %ﬁ NVR

o s el it ithe st of Buivdds s dsoom 911"5&"?(3%? B Eoa s 200

was addedSa methyléne/chioridesandfwashed wthq B lague(ogs Nmﬂ Flution. dhe rorgamis phasat ed

at 60[e”]CfvPJscﬁieh ?so odnEe -emaﬂubg,gn ?;HH at ed
th NaHCO3 t | hl

I Tt s etk JNLE o7 sepfiot it L Dt

17[ err] - hydr @#O.SB%),lﬂszm‘ﬁet hyl - 3, 20- di ox0- 19- nor - pregna- 4-ene (yield 963

9 172

G/OH) mp: L ([S ﬁH) fbj Jdr"li\'wmwm‘i&,rdm[ e v\g g,{;ﬂ)iz%&ﬁs(s.ﬁb) 590t (S
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sol ution of tEXAMPLES2nAND S : gl7ce-$caoxm1ﬁﬂ-9th?h6aemlm-&%2m-d(m91%1)mand

acetic W( YTadd e -6y -6pL Dedityl- D0 dfixod192nor-
132 mol . he @‘t?ure was sti rred-m? hour s at roomtenperature.
Af t er corrpl etﬂ'ﬁﬁ?"*’% acti on, the excess of anhydride was

deconposed b)Stamng&mn'mmpnund bnsmg\uv m&ad:serotnonfpounésrbyt mplaciig the i de

and_veshag aht b ;Eg}hw SRR CLRRASE the foll WS
d d (Na ted.
1 ach- E:hro(ranrar &iﬁ%ﬁar&ﬁ °°=9"eﬁ§a : Vizsermethy i3 20-digxagl SAorant

and recr yst alprignaed-iene,onp sHE"Cerampld )i (i eI d: 7 g. 50.81 % np:
200 C. 1. y/
2. 0[56221 3H) H ﬂmtr( 663999 (rdvig.rsi% 188/ iméx%%&%’é "AND i géH)

17[err]- aceté)@ g{%r(é’ﬁﬂéfh | -6[ err]-nethyl -3, 20-di oxo-19-nor -
pr egna- 4-28nc and §7ayacetony-6 propyl-Ga—mcthyl-3 20—dnoxo-l9-nor-pmgna-4-ene
17[err] - acet gepanfe3). 1 - propyl - 6a- net hyl - 3, 20- di oxo- 19- nor -
EXAMPLE 4 : 17c-acetoxy-la,2a-methylene-6a-~methyl~3,20-dioxo-19-nor-
pregna-4-cne (10)
At/ 17a-acetoxy—6a-methyl-3,20-dioxo-19-nor-pregnane (6)
25 To a solution of 17a-acetoxy—6a—methyl-3,20-dioxo-19~nor-pregna~4—ene (10 g,
26.84 mmol.) in dioxanc (100 mL) and water (100 mL) containing NaHCO3 (14.65 g,
174.46 mmol.) was added sodium dithionite (7.9 g, 38.5 mmol.) and the reaction mixture
was stirred at S0°C for 1 hour, during which time additional sodium dithionite was added
in three portions of 7.9 g each. The reaction mixture was cooled to room temperature and
30 cold water was added until the solution became clear. Thereafter, the solution was
extracted with diethyl cther, dricd (NapS0Oj4), concentrated under vacuum and flash—
chromatographed (toluene/cthyl acetate) to give 2 g of compound 6 (yield : 20 %), mp :
202°C.
1H-NMR (CDCl3, 8) : 0.65 (s, 3H) ; 0.86 (d, 3H) ; 2.03 (s, 3H) ; 2.09 (s, 3H) ; 2.31 (m,
35 3H);2.62(m, 1H); 2.90 (m, 1H). '




pregna-4-ene (5.b) Starting from conpound 3 using the process

descri bed for conpound 5 but replacing the 15 met hyl magnesi um brom de by
et hyl or propyl magnesi um brom de the foll ow ng conmpounds were

obt ai ned: 17a-acetoxy-6[err]-ethyl-6a-nethyl -3, 20-di oxo-1 9-nor -
pregna-4-ene, np: 160[err]C (exanple 2), [err] H NWMR (CDCI er }(m[serr])
0.7 (s, 3H wopmR210t, 3H); 1.08 (s, ql—% 2.05 (s, 3H ; '%%‘9

5.95 (s, 1H); 20 and

17[err]-acetoxy-6[err]-propyl-6[err]-nethyl-3, 20-di oxo-19-nor - pregna- 4- ene
(exampl e 3). EXAMPLE 4

17[err]-acet Béh*&%&bxﬂ[mﬂﬂﬂmﬁmﬁﬁ&oa@%%gﬁrml(wo 19- nor -

ALorr ] 177 or 4 BSUE SF SoTBpound 6 (G0 €349 mapl 284 BUQACY (1438 5, 6405 mplde 1,
a sol ution oMﬁﬁuﬂe(ﬁcﬂt)w#—@W]foﬂﬁbm M@Mhuxtbemumumpv ene
(Niach err (14 t W&t'&a&ﬂé%&ﬂﬁn%&ﬁh% é%beﬂ‘-&nﬁi}’iﬁi bln'gng
%6 5 ol ) ms?ﬂﬂ%sm pesfols, () g ¥ 18 e kb Biopa vl 5, .

hour, duri ng%jnmph 186+#88%Adi ti onal sodium dithionite was added

th tion &
te:rggrg?lrjrleo il Nég %ﬁg 0'6&(?3}? wﬁ SFlT 2‘I??ea(sol |ongﬂ me cI ear .

Thereafter, ith diet hyI ether, dried
(Na[ err] sq ey ;7ammmwmﬁcmewkﬁ@0ﬁﬂmn-l9—nm—M9r aphed

(ZE)(Zjl[ g??f/&:ﬂ "fo yors errl. Jler %dm@l&y gy A "3H)
2.03 (s, W{B@TJ 560%31 J’% ER}*‘Y "'(ﬁi‘ @é‘. & 982 )
WO 97/ 27210 mmol.). The mtxtunwas stirred at 25°CSor 1 hour, and then compound 7 (2.97 g, 798
PCT/ EP97/ 003 reacn

17[terr] a?et% g[er g?g{yctggﬁolgnt e n#]uétru!'evrl%s a‘;i;d-‘gn“e:tm;o:l;;ﬁ\ 05
m xture of c8 HEF“EP

mol . ) i a5 toluenzblhyﬂl mwatbes@wﬁg rsbyvcmagavnéf gwisdmpmmdBD (deids:. 3nF)emp :

Cﬁ0| i ng, dt hesgd adium was filtered 4 of f and tlhe sol vent evapor at ed.
T : | L :

o uere ot ry! ERNORRTCORE TS PR 0 802 o 20R ol 2 4T Mo s -
(yield: 35 1H);292(mpiH). 186-188[err]C. [err]H-NVR( CDCl [err],[err]

). 0.69 (s, By 17d-adetokfl1aPd-methflénd-So-methyl-3,2b2d{oko-13=hor {4lene
' 20 To a solution of compound 9 (4 g, 10.35 mmol.) in tetrahydrofuran (80 mL) was added

portionwise pyridinium tribromide (3.83 g, 11.38 mmol.). After 30 min. the mixture was
filtered, evaporated and the residuc extracted with methylene chloride, washed with
water and dried (Na3SO4). Evaporation of the solvent gave 5 g of a brown oil to which
dimethylformamide (80 mL), LioCO3 (1.53 g, 20.70 mmol.) and LiBr (0.90 g, 10.35

25 mmol.) were added. The mixture was heated at 140°C for 1 hour. After cooling the salts
were removed by filtration and the solvent concentrated under reduced pressure. The
residue was extracted with mcthylene chloride, washed with water and dried on
NapS04. Flash-chromatography on silica gel using toluenc/cthyl acetate as eluting
solvent gave 2 g of the title compound (yicld : 50 %), mp : 210°C.

30 1H NMR (CDCl3,5) : 0.71 (s, 3H) ; 1.09 (d, 3H) ; 2.04 (s, 3H) ; 2.12 (s, 3H) ; 2.42 (m,
1H); 2.84 (m, 1H) ; 5.65 (5, 1H).
Ag/ Altematively, compound 10 can also be prepared from 17a~acetoxy-6a~methyl-
3,20-dioxo-19-nor-58—pregnane obtained from hydrogenation of 17a-acetoxy-6a-
methyl-3,20-dioxo—19-nor-pregna—4—ene in acetic acid using Pd(OH)5 as catalyst.

35  Bp/ Then, to a cooled solution of the resulting compound (20 g, 53 mmol.) in THF (200
mL) was added 17.1 g (53 mmol.) of pyridinium tribromide. After 2 hours the mixture
was filtered, poured into iced water and extracted with methylene chioride. Evaporation




1H ;. 2.94 (m 1H); 6.02 (dd, 1H); 7.11 (dd, 1H). Cerr]/
‘17[err]-acetoxy-l[err],2[err]-methyl ene-6[err]-nethyl -3, 20-di oxo-19-nor-pre
gnane (9) 10 To a stirred suspension of trimethylsulfoxoniumiodide (7.68
g, 34.91 mol .) in di mret hyl sul foxide (50 nL) was added sodi um
hydride in oil (600/c) (1.53 g, 38.2 mmol .). The m xture was stirred
at 25[err]C fvgé Sfur, and then conpound 7 (2.97 g, 7.98  pcw/EPdRpssy Was
added. After ?IOUI’S the reaction m>x6re was poured in water. Collection
of the resulting sol i d by filtration and flash-chronmatography on silica gel
usi ng 15 toluene/ethyl acetate as eIuting sol vent gave 1 g of conpound 9
(yield : 33 % g )[ rl] H NVR (CDCl[ err err])
0.68 (s, 3H); Oﬁ)thezsowm save °3, &)b’!flé 9.3 %) of emde J Tazpgetoxy>2gobn
I1|7—I% ; 2] 92 (tm xkbﬂxrl—SJO—dxoﬁbeI%nbr-tS —;lsregnane which was dchytlirobrommatcd follmivréng the
err]-aceto e Wi 0X0- -pre
gha- 4-ene 20 %’%Mﬁ%ﬁ@ﬁ%@@@‘(? g@é@SWQﬁ
t et r ahydr of ur%!ﬁﬂl(B'G ioxers19raet-dB-pregna—oeng #)dl’%!e BACdi nium tri brom de

(3.83 g, 1s1381aMR (CBECI3S ) 80.691(8)-3H)R ©.97(ds BH) § 20025(s, 3H) ; 241, 3ped
evapor at ed an ]§E (@?W[ﬁg )ext rac(?ecii{)\}/j\n tmh(c?reﬂ)lsl ene(schl)orl de( :\gAﬂ;a)gh%cgi (an,
n-

wat er and dri Jerr Evaporatlon of the solvent gave 5 g of a
brown oi | to Ge toxy-apy mw?-nqzrﬁrﬂimﬂ-}m@l 53 g,
20. 70 mol . Li Br (0 90 g, 1035 25 mol .) were added. The m xture was

by Tiltrat .13n Ehheg %\)“%i*&sﬁeéﬁwﬂ%ﬁé&eﬁﬂaéﬁvmmﬁ el lerige

resi due wis cheptahydsate ini methanol [(300:-md.) cooled 1010°C wearshasided,i portionwise, 2:g (841 ed
?gl ene/el\lﬁ[l acet re’bg'é'"ﬂ h m&ﬁ’gthiﬁgm avﬁé:'ktﬁ?bdg?lr pet aj

u v Y |
conpound (y?/e g"‘ ngmz’ﬁ%[‘g?'ﬁ@ﬁgﬁ % lﬁ%‘{(ﬂ&? rd}”?éﬁ‘])
0.71 (s, 3H); req_rysglh@qd frmdusomnmtle(hsrtome%soia-a((x:eldsﬁﬁﬂb),m (2%1°C.
1H; 2.84 (mlﬂ-tﬂuwééc( ;Lbihss,sm m 109631 VEL Xs, 3H)PRY Y, 10

can also g {W{:F 08 a5 ot 2

Tom hydrogenat I on of
17[err]-ac et w-lmm-mhmmsﬁw@melm-iﬁrmJ@Me n
acetic acid i) Pd(O—I)[err] as catal yst 35 B[err]/ Then, to a cool ed

\?\/glsuaijggdm;?t gs(e@gﬁgﬂ §PWH ) un%h?lﬁf’gp%lmgw %ter%iaﬂou S

m xture »dNrsolutiontof diethylzingtin hexane followed by 6.45 mi of
net hyl enexgchl diidddﬂetlﬂélm&tll E:I at room temperature)ReSwhite/ thi¥ture was poured in a

16 solution of ammonitnY dhioridé atd Extfacted with methylene chloride. Evaporation of
the solvent gave a residue which was flash—-chromatographed on silica gel using
toluene/ethyl acetate as cluting solvent to give 1.43 g of the 3a-hydroxy-1a,2a~
methylene derivative.

2s  1H-NMR (CDCl3, 8) : 0.4 (m, 2H) ; 0.68 (s, 3H) ; 0.85 (d, 3H) ; 2.05 (s, 3H) ; 2.16 (s,
3H); 2.9 (m,1H); 4.13 (m, 1H).
Oxidation of the 3a~hydroxy-la,2a~methylene derivative in acetone with Jones'
reagent gave 1 g of 9.a (70 % yield) which was converted to 10 by the same procedure
than that described in step D1.

30 EXAMPLE 5 : 17a-acetoxy-18,28-methylene~6a-methyl-3,20-dioxo—19-nor—
pregna~4—cne (10.a)
A/ 17a—acetoxy—6ca~methyl-3,20-dioxo-19-nor-58-pregnane (6.a)
Compound 1 (20 g, 53.69 mmol.) in methanol (200 mL) containing acetic acid (5 mL)
and 20 % Pd(OH); (200 mg) on charcoal is hydrogenated under 1 atm. of H. Filtration

35  of the catalyst and removal of the solvent followed by crystallization in ethyl acetate
gave 12.06 g of compound 6.a (yicld : 60 %), mp : 204°C.
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of the solvent gave 23.8 g (yield: 983 % of crude

. 17a-acetoxy-2[err]-brono-6[err]-
met hyl - 3, 20- di oxo-19-nor-5[ err] - pregnane whi ch was dehydrobr om nat ed
foll owi ng the conditions described above in step Derr] to give 15.9 g
(yield : 80 % of 17[err]-acetoxy-6[err]-
met hyl - 3, 20- W@IRT2H- nor-5[err]-pregna1 ene (7.a), np: 184[5?7?&?7’"0357
[err]H-NMR (CDCl[err], [err]): 0.69 (st ;0.9 (d,; 3H); 2.02 (s, 3H ;

2.1 (s, 3H ; 2.9 (m 1H) ; 602(d 1H). Cerr]/ -
17[err] -acet oxy 3[err]-hydroxy-6[err]-methyl-20-o0xo0-19-nor-5[err]-H pregna--
+ 1-ene ( BANMR (CDCIBp8Y:D.68 (6 3H) 11080 (4, 3H) § 2101 (5 5HD) y 2 0(BIIH)NEVT @m,st ep

Blerr] and 12 of ceriumchloride 10 heptahydrate in nethanol (200 m.)

cooled to O[e} C were added, portionw se | .) of sodium
bor ohydri de. Bhife-acstexyrioa-methylz2 %@rmpéwmf's%-gmwaﬂ"i‘%%
tenperature, Qﬁﬂb&ﬂ:dl T4 Waé prfaredin30 % yitld foliowingthe ptortdure déscribdd-itt exgmple

f||trat|ogs %r.rngas1684 recrystalllzedfromdllsopropyl ether to give
3.6 of a 11[ er r VR CDCl err
[err]g) 0. 65 ; NME(GD@%) -(ngg)(gr-% %d](%m BHP3 (s,%_ ](2509'?5 ]

15 1H ; 43 596 (dd, 1H). D[err]/

: 946 (d8,
] pr Lgﬁzﬁé‘)a e H? ga-réﬁiré}%t—eé*i '-%ﬁﬁﬁ'ﬂ*““% 9%-‘)%?%%?'1%39@ oL
(200 L) at - qudxbemmcpd in 50 ‘ﬂrso i following;the, proceduce

diethyl zi gg | &W%‘Jﬁul%@lbﬁ 614.5.1ns°mf 20 dii odonet hane. After 1

of armoni um it ol et A 4 08 R ER 0P R0 A e i 2800 o

of anmoni um
t he sol vent g&ﬂ)a a residue which was flash- chrorrat ographed on silica gel

g[smg] . 1[ JIW 1@&-@%%“@-3@%6&“% [ iMpregnd-4-gnef t he
err rox err rrj - Vv

(cpel] err/] i?‘ﬁ Fb" (‘Yﬁ‘] ?ﬁ%:‘b‘%gs i“y ‘gﬁfﬂ@;‘@%& ?%‘ ?’ﬁ%&“& ‘%&5’}%%
2.16 (s, 15 plei,swp(lm. 83 (m 1H). Oxi dation of the

3a- hydroxy- | [ g (KBr2b@r1) - mbleeoelmmatoym«rvcaﬁaomswc.*nc.lones

brocedura *H?H&{F B110%0 50, Q0£(l BT 198 C I AR APy 239 @7
17[ err] - acet oiﬁ)ﬂ%&@.,ﬂ'[)arﬁ»ql(ﬂéﬂﬁyl ene- 6] err] - met hyl - 3, 20- di oxo- 19- nor -
pregna- 4- ene EXAMPLES 6 AND 7 : 17a-acetoxy-lﬂ.zﬂ-methyrm-st-:-hydmxyxmmo-sa-

Al 17

Compound. B¢ ﬁﬁ ?@'@%‘lﬁ%&% ﬁ“‘ﬁe‘g’ﬁ*‘t 4D folf 7% %coﬁlfﬁf‘q‘. i
(5 ni) froporpregniaficeng (1 Fﬁ) hydr ogenat ed under
1 atm of H eﬂ‘b]asoﬁtbhro‘ﬂcbﬁlpoﬁﬁlﬁ(EMgmml)anmmﬁﬂmmwvent

Lol ?Wlegl oy g%@%ﬁ@g@c{}m@w&m% 95 g, 6.464ANEL ) and e 3R UNd
Y The mixture was heated to reflux for 1.5 hours. Then, the rcaction mixture was poured

25 into iced water and acidified with a 1N HCl solution. Extraction with methylene chloride
and evaporation of the solvent gave 1.29 g of a crude product which was flash-
chromatographed using toluene/ethyl acetate as eluting solvent.
The first product eluted was the E isomer and crystallized from cthanol (0.3 g, yxeld
28.8 %), mp : 172°C (example 6).

30 1H-NMR (CDCl3, 8) : 0.5 (q, 1H) ; 0.65 (s, 3H) ; 1.02-1.04 (d, 3H) ; 2.05 (s, 3H) ; 2.12
(s, 3H) ; 2.95 (m, 2H) ; 5.62 (s, 1H).
The second product eluted was the Z isomer and it was crystallised from a mixture of
absolute cthanol and diisopropy! ether (0.080 g, yield : 7.7 %), mp : 168°C (cxample 7).
15-NMR (CDCl3, 8) : 0.681 (s, 3H) ; 1.08-1.1 (d, 3H) ; 2.05 (s, 3H) ; 2.12 (s, 3H) ;

35 295(m,1H); 632 (s, 1H).
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: PCT/ EP97/ 00357 [err]HHNMR (CDCl[err], [err]): 0.63 (s, 3H); 0.80 (d,
3H; 2.01 (s, 3H); 2.10 (s, 3H); 2.91 (m 1H) B/
17[err]-actoxy-6[err]-nethyl -3, 20di oxo-19-nor-5[err]-pregna-|-ene (7.a)
Compound 7.a was prepared in 30 %yield follow ng the procedure descri bed

i n exanpl e wa 9747296 ep Blerr], np: 184[err]C [ err] H- NVRPGTERIPI08357] |
[err]): 06887 092(d 3H)1 03 (s, 3H) ; 2.09 (s, 3H); 292(m
1H); 6.03 (d, 1H) 7 16 (dd, 1H). o)

17[err]-acetoxy-1[err], 2[err] rret hyI ene- 6[err] met hyl - 3, 20- di oxo- 19- nor - 5[e

" rr]-pregnan 4 X018 ot aLehd wwg
t he proceduf%%rl Beé m%%* ‘Q’B&lﬁ@’r’?’}’i te(grqqg?mr‘%]ls@op&%

174- 176 er r JAcsolution of ¢20.Pfrathan

i,;? 2]01 (t 1dﬁ%m1&oxﬁ pound!§) Ry EH3( Ry = H, Rg =I)Ry = H)(Olorg,zmmmol)

err acet o e r-pre
AR R T &%? rep %gﬁ'ﬁi %ﬁ;}f?&iﬂﬁ %@‘%é'%‘ﬁﬁ P
procedur § detioed perpormtenperatyre fo1] Q!"ss the precjpita Itered, Wwashed with

(KBr, cnf er rdigthylletBé& 16Gyield011 mhu Céradd)z- liydéckymictiryléne sbdiuth salt zieﬁvanve

1H NMR ( CDCL errlv Len! 0 o 94 (d, 3H) ; 1.95 (s, 3H); 2.00
(s, 3H: 2. as {ﬁ;"“ f? - EXAMPLES 6 AND
7 : 17[ err] -Ractbi pouad ( ﬂmmm(@mhbwggz%é@mmmmrmmm

met hyl - 20- 098 pifolPind ey Iamdlder@s«ﬂF;Lj 2618 thmol.) and the mixture was stirred at room

17 t
hyéféily.xﬁfﬁaé’é%a?% $5k 15 ot by i Sraamic sojuron was poured into a solugion
sol ution of afcipdNaQH,1extracted. with gnethylene ﬁ&ﬁﬂ dried KN325P4) @nd qmyemmé
added Wuﬂlw ghetd enidé e@(mmgywmwww mcthmm

d di
Then"the r dR S il 56 aé?%ﬁr%wéi‘f Bt 8hry BGRydetn er 18 6/ L) dod "'Q"‘” >
with a 1IN H@olutioh yrasanfluxed: fon §thioyrs. ifich cpelingy thermixtyre dYﬂsePéld!f'ed tQanH = 1
evapor atison wpih b 36lutieh \6EIN HEY &nd thefl, Poutéd 6 Watke. THOprecipitand iveds ouusctea,ash

irot produstea gﬁ%&?'&rﬁ@nﬁ*ﬁﬁ%"%@& G il E;L%ﬁ%%ﬁ'z 0,
yi el d: £a8¢ 4.10:g of the 17pr-hydsoxy derivasiys of the gifle compoynd R)CDCL[ err]
[err]): 05 (W—Nbﬁkﬁ(ﬁ)@é , §2, 01}05 33) PPA0 (A5H)] 2275, 3H) 0R68 ¢, 1H))} 2.83.(5,2

(s, 3H; 2. The second product eluted was the
Z i soner an Stal I | sed from a m xture of abso| ut e et hanol

‘and di i ¥pr dpwes men 10.itsgoety] deyivative follpwingthe progedure;desgribad for egmpesnd 7) .
[err] H NWVR (€inldoe% yiield [ fip E 144°CD. 681 (s, 3H); 1.08-1.1 (d, 3H); 2.05 (s,

3H): 2.12 (9 3UR ©das; & 6.7%6 31 15136, 68y ; 20665, 31 ; 2.12 (s, 31) ; 295 ¢,

1H); 5.88 (bs, 1H). |
EXAMPLE 9 : 17a-acetoxy-1a,6a-dimethyl-3,20~dioxo-19-nor-pregn—4-ene

25 (10.c)
A/ 17a~-acetoxy-1c,6a-dimethyl-3,20-dioxo~19-nor—pregnane (12)
To a suspension of copper chloride (1.59 g, 16.11 mmol.) in tetrahydrofuran (400 mL) at
0°C under N2 was added slowly methyllithium (1.6 N) in dicthyloxide (28.76 mL, 32.21
mmol.). After 1 hour, a solution of compound 7 (5 g, 13.42 mmol.) in tetrahydrofuran

30 (40 mL) was added to the mixture at 0°C. After 6 hours, a saturated solution of
ammonium chloride was carefully added dropwise over 10 min. This mixture was stirred
for 15 min., then extracted with dichloromethane. The organic layer was dried (MgS504)
and concentrated. The resulting crude product was flash—chromatographed
(toluene/ethyl acctate) to give 3 g of 12 (vield : 57 %), mp : 183°C.

35 1H-NMR (CDCl3, 8) : 0.66 (s, 3H) ; 0.81 (d, 3H) ; 0.86 (d, 3H) ; 2.01 (s, 3H) ; 2.10 (s,
3H); 2.90(t, 1H).
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. PCT/ EP97/ 00357 EXAMPLE 8:

17[ err]-acetoxy-2[err],6[err]-dinmethyl -3, 20-di oxo- 19- nor - pregna- 4- ene
(10. b) . A solution of
20, 20- et hanedi oxy-17[ err] - hydroxy-6[ err]-net hyl - 19- nor - pr egn?- -
F?’E@ﬁ)ﬁ’ﬁ[ err]

(prepared froNO8RPMNd 5, Rerr] = err], Rerr] = H Re ,
=H (10 g, 26.7 mol .), sodi um hoxi de (8.25 g, 152.2 nmol.) and
ethyl formate (12.71 g, 171.6 mml.) was 5 stirred at roomtenperature #or

4 hours. Then, the precipitate was filtered, washed with di et hyl et her
“to yield 11 gBsfUsingthersanie prodesure dhanntheh deseribedsfor thenpropanationeef companad 10

whi ch was use ﬁwméwabbtemedmas%sfeldm s 200%pound (11 g)

and ot yl (1§l§a$mma‘3§ SAsb 0,455 VLR BIR e s 6 TR, o

10 tenperat uBH}tﬁﬁSIQlHMGBS(sNH)&r filtration, the organic sol ut | on was

poured int a%nm%ﬁ GH-digeth ﬂﬁ-dﬂﬁblmﬁl hlqride,
dried (Na[ grr61 err ang conce t?gt ed ﬂﬁ;nder vac gﬁ ve a crude

product (12.7 to which was added net hanol (70 nli) and a sol ution
of 6.66 g (16Wﬂ?uW&yet&MmﬂhWMMwM—éB—p@rﬁgﬁneﬂzﬂnd t he

sol ution was ‘hgsﬁa] fene fe Wi i ed
to pH=115 w 'a @ﬁ]gutlg 1N@I§81%agﬁmr1 ngree”ﬂ; I nto wat erasd%rfe
preci pi tate wgSm washed with water and dri ed.

FI ash- chr aoat dmg (CDCt3, 1) ca6§(§, 3H) 90.83 1d,/3H)1; PLIBAdIH) ;.06 (s, 3HY 2 2c144(5,10 0
of the 17[err grlvatlve of the title corrpound (y| eId 40 9%

[err] H-NWR ( err 0.78 ( 27(s 3
2.68 (t, 1H) ;i '%aig%%}“}’éﬂ‘g ’?lts
acetyl deri vahoneodmpdundﬂr@mpbmd)tmmmtam&mmqmmmpznmnd

|3nH) 301%1? eldd,lm é%g;){,hsf;”%ﬁ (s 3%?151)?"(34%%}&,@)]( 26@@ hi'qm.ﬁ& a3
bs, 1

El?[S er ; i_i) acet OW 16] Hor-heetbxyel Bot-methy ek Gb-alith@hyle8,20+digre-<41 %=mer-25
10.c

17[err]-aceto gf r]-di -3 20 di oxp-19- noy - pr.egnane (12

To a suspensi ﬁmﬂ M}‘g G’”figwa’& %’f%ﬁ’ ran
(400 nlL) at comp@indrl0];paRSSCL was added slowly nmethyllithium (1. 6 N) in
di et hyl oxpgle (AENMR o707 311,13 (d, i) £8.03 (4)3H) ; 23118 '%(%'P
conmpound 7 (5 ﬁb é%%ép%;} Z)s@(s etrahyd$of6§?an 36 ?2.6 rrL)iev?/g?’a e@n'to
the nixture at t 15 urs a saturated solution of

anmoni um chl ori de vvas careful ly added dropwi se over 10 mn. This m xture

was stirred fllor éﬁ?ﬁ? q {1GgiafeX the phepratibi bof Hepitbeptative  PiaRfaceliital

organic Iayer

nd of formula (I) :
25
For oral administration
EXAMPLE 12
Tablets with delayed release.
Unit formulation for various dosages :
30
Compound of formula (I) 0.50 to 10.00mg
Acrosil® 200 037 w0 050mg
Precirol® ATO 5 , 185 w0 225mg
Methocel® E4 5500 to 70.00mg
35 Avicel PH® 101 1000 to 2000mg

Lactose gs for 1 tablet of 185.00 to 200.00 mg




and concentrated. The resulting crude product was flash-chromat ographed

* (toluene/ethyl acetate) to give 3 g of 12 (yield: 57 %9, np: 183[err]C 35
[err]H-NMR (CDCl[err], [err]): 0.66 (s, 3H ; 0.81 (d, 3H) ; 0.86 (d, 3H);
2.01 (s, 3H) ; 2.10 (s, 3H); 2.90 (t, 1H).

PCT/ EP97/ 00357 WD 97/ 27210 19 B/ Usi ng
the same pr gpepfiet han that descri QS for the preparati on pCr/EPIWORSId 10
from conmpound 9, conpound 10.c was oObtained in 35%yield, np: 209[err]C
1H- NWR (CDCl[err], [err]): 0.81 (s, 3H ; 0.90 (d, 3H); 1.15 (d, 3H) ; 2.06
(s, 3H),; 2.12 (s, 3H) ; 2.95 (t, 1H) ; 5.95 (s, 1H. 5 EXAMPLE 10:
" 17[err]-acet oxy | [err], 6[err]-dinmethyl -3, 20-di-axo-19- nor - pr egna- 4- ene
(10.d)

17[err] - acetmmﬂp 6[ err]-di met hyl - 3, 20- di oxo- 19- nor - 5[ err] - pr egnane
(12. a) F&p;mgﬁb}&,‘a was prepared in 60 %yield foll owing the
procedure d bed, f.or ound 12, np: 142[err]C 10 [err]H NWR
(CDCI[err] ““’6‘°B£°’("§“ 3‘6 83 (d, 3H) : 0.98 (d, 3H) : 2.06 (s,
3H) ; (s 2.92 (f Bl Using the same procedure

t han that d b‘hﬁﬁ Mjgeapreparatlon of conmpqey 10 1006 m conpound
9, corrpound lﬁ%obt alned in 40 %yvyield, rrp T[err] hig [err] HH NMR

(cDd [err], 69 (s, 3H): 1.06 (d, 3H): 9 (& 3|355°'2‘806 (s, 3H):
2.12 (s, 15Pr8¢ibql TS5(m 1H); 5.77 (s, 1H). 185 EXM/PLEZ.Snmg

17[err]- acetM bs] - met hyl ene- 6, 6- di net hyl sg3p¢?0- dik@x 070,80

pr egna- 4- en Thi ound was pre d foII

procedurlod °FH°‘I!R %Mr conp npﬂ@?%[err]c 20
[err] H NVR (Liofos gs far 1 thdetdf) . 0. 75 (s, 3H); 11820Qd GCH)ZOQZO(Dﬁg(s 3H);
2.11 (s, 3H); 2.65 (m 1H); 2.95 (m 1H); 5.25 (s, 1H). The
follow ng eXampres 1TTustrate tne preparatron ol representative

phar maceut i cal formul ati ons contai ning a conpound of fornmula (1): 25
EXAMPLE 14

1S  Tablets.
Unit formulation for various dosages :

Compound of formula (I) | 0.50 to 10.00mg

Acrosil® 200 . 030 to 050mg
20 Compritol® 150 to 3.00mg

Avicel® PH 101 5500 to 70.00mg

Lactose gs for 1 tablet of 185.00 to 200.00 mg
25 Capsules.

Unit formulation for various dosages :

Compound of formula (I) 0.50 to 10.00mg

Oleic acid gs for 1 capsule of . 250.00 to 260.00 mg

30

Coating : gclatiﬂc, preservatives, glycerol

L




For oral adm nistration EXAMPLE 12 Tabl ets with del ayed rel ease.

. Unit fornulation for various dosages: 30 Compound of formula (1)
0..50 to 10.00 ngy Aerosil[err] 200
0. 37 to 0.50 ny Precirol[err] ATO 5
1.85 to 2.25 ng Met hocel [err] E4
55. 00 to WRDIMI2Wy 35 Avicel PH exr] 101 PCT/EP97/00357
10. 00 to 20.00 ny Lactose gs*fbr 1 tablet of 185. 00
to 200.00 ng WD 97/ 27210 20 EXAVPLE
13 Fast rel ease tablets Unit formulation for various dosages: 5
" Conpound of Hy¢Fugiaal ddministration 0.50 to 10.00 ny
Aeosil[err] 037 to 0.50 ngy
Precirol [err PE!‘EIS 1.85 to 2.50 ny
Avicel [err] Mgisabgynaecologic capsule. 50.00 to 70.00 ng 10
Expl otab[ err Qﬁ‘Lﬁ J XL o 5.00 to 25.00 ng
Lact ose gs [ i foftRicfop A Rpeile” 185.00  to 200.00 ng
EXAMPLE 14 1 ' ' :
Conmpound of f(hmpohai(:fmrmula(l) 0.500.50 t o td 0. I500mg
Vaseline 150.00 to 200.00 mg
Sorbitol sesquioleate 150.00 to 200.00 mg

Synthetic perhydrosqualene gs for 1 capsule of 1.85 g
10 -

Coating : gelatine, glycerol, preservatives for a soft capsule weighing 2.55 g

EXAMPLE 16
Vaginal suppository.
15 Unit formulation for a suppository :

Compound of formula (T) 0.50 to 1500mg
Witepsol® H35 or H37 gs for a suppository of 3.00 g

EXAMPLE 17

Slow release vaginal suppository.
Unit formulation for a suppository of 3.00 g :

25  Compound of formula (T) 050 to 30.00mg
Witepsol® H19 or H35 | 100 to 130g
Suppocire® BM or NAISO 100 to 1.50g
Precirol® 000 to 020g

30
For cutaneous or gynaecologic use
EXAMPLE 18
Bioadhesive gel for cutaneous or gynaecologic use.
Formula for 100 g :

35

Compound of formula (I} 0.10 to 1.00g
Polyethylene glycol 0.00 to 600g




Aerosil[err] 200 : 0. 30 to 0.50 ng 20

: Conpritol[err] 1.50 to 3.00 ny
Avicel[err] PH 101 55. 00 to 70.00 ny
Lactose gs for 1 tablet of 185. 00 to 200.00 ny 25
Capsul es Unit formulation for various dosages: Compound of formula
(1) WO 97/27210 0.50 to 10.00 ny Olei c aciRCTAEPITO93ST
capsul e of 250. 00 t 02280. 00 ngy 30 Coating : gelatine,
preservatives, glycerol WO 97/ 2721 21
PCT/ EP97/ 00357 For vagi nal adm nistration EXAMPLE 15

" Vagi nal gynagcol ogi@ capsul e. Unit formul apipgn f a cysohe: O
Conpound of W?( 1) h"ﬁo. 58{0 to 1%. 00 ny
Vasel ine  Carboxypolyvinyl polymer 0£80. oot t A-80B. 00 ny
Sor bi t ol seygeiefiafivdse 150. 00 t 00300 NyY

Synt hetic pegthydr ual en for 1 capsule of 1.85 g 10 Coati ng :
gel ati ne, gwﬁgﬁﬁ’ﬁ"e‘?ﬁ?&g‘si ves for a soft capsule weighing 2.55 g
EXAVPLE 86 Purifictywgtengs fosd@®gsitory. 15 Unit formulation for a
suppository:

EXAMPLE 19
Gel for cutaneous use.
10 Formulafor100g:

Compound of formula (I) 0.10 to 200g

Polycthylenc glycol or Tramsc_ntol® 1.00 to 400 g

Ethy! alcohol 20.00 to 4000 g
15  Carboxypolyvinyl polymer 0.50 to 200g

Triethanolamine qs pH 6.5 '

Purified water gs for 100 g

20 EXAMPLE 20
Patches. .
Content of the reservoir or matrix.

Preparation for 100 g :

Compound of formula (T) 025 to 20.00mg
Enhancer’ | 020 to 050 g
Suspending agent (HPMC** or Aerosil®) 010 w© 100g
Ethyl alcohol or silicone oil gs for 100 g

30

* enhancer : isopropyl paimitate, propyleneglycol, menthol, azone, N,N-dimethyi-
acetamide, mono- or disubstituted pyrrolidone derivatives ; ** HPMC
hydroxypropylmethylcellulose




Corrpound of formula (I) 0.50 to 15.00 ny

Wtepsol[err] H35 or H37 gs for a suppository of 3.00 g 20 EXAMPLE 17

Sl.ow rel ease vagi nal suppository. Unit formulation for a suppository

of 3.00 g 25 Conpound of formula (1) 0.50

to 30.00 ny Wtepsol[err] H19 or H35 1.0

to 1. 30gwo sz7Bappoci re[err] BM oy Al 50 PCT/EP90435% 0

to 1.50 g Precirol [err] 0. 00 to

0.20 g 30 For cutaneous or gynasecol ogi e use EXAMPLE 18 -

Bi oadhesi ve gel for cutaneous or gynaecol ogi c use. Formul a for 100 g:

35 Eﬁf%‘l& Aidtra 0.10 to 1.00

g Pol ye?ﬁy‘wgl?gﬁ#col b0tk ik tion 0. 00 to 6. 00
210 _

PCT/ EP97/ 0035fmplants.  Transcut ol 0. 00

to 6. 00 IR | . 0. 50 to

1.00 g or eserv@ﬁ?&l@éﬁ?dﬁ%&%ﬂ&ﬁm.

030 ny L] Triethanol anm ne gs. nl—l 6. 5.5 _Purificd vataer gs for 100 g

EXAMPLE 19 Compoundoffonnula(l) 1.00 to 500g

Polymers (EVA, polyorthocarbonates, sxhcone-based polymers) qs for 100 g

The temperature of the mixture shall not excede 150°C in order not to impair the active
10  ingredient. '

Implants with reservoir.
The implant is a sealed silicone tubmg of 2.5 to 3.5 cm long, 0.4 to 0.B mm thick and

1.40 to 2mm in diameter. The preparation is formulated as a suspension as follows : _
1S  For 100 g of suspension :

Compound of formula (J) 30.00 to 5000 g
Suspending agent qs for 100 g |

20 50 mg of the suspension for one implant.

EXAMPLE 22
Injectable depot.
Unit formulation for a flask of 5 ml :

25
Compound of formula (I) 1000 - to 50.000mg
Polyethylene glycol 4000 100.00 to 200.000 mg
Preservatives 0.006 mg
Sodium chloride and citrate 0.15S0 mg

30  Distilled water for injection gs for 5.00 ml

EXAMPLE 23

Injectable suspension.
35  Unit formulation for a 2 ml ampoule :




Gel for cutaneous use. 10 Fornula for 100 g: Conpound of forrmula (1)

+0.10 to 2.00 g Pol yet hyl ene gl ycol or Transcutol[err]
1.00 to 4.00 g Et hyl al cohol
. 20. 00 to 40.00 g 15 Carboxypol yvi nyl polyner :
0.50 to 2.00 g Tri et hanol am ne gs pH 6.5 Purified water gs
for 100 9 w@nrB$AVPLE 20 Content of the reservoir eer/ipdidossy
Preparation for 100 g: 25 Co uzld of formula (I)
0. 25 to 20.00 ng Enhancer
0. 20 to 0.50 g Suspendi ng agent (HPMC** or Aerosil) 0.10
" to 1.00 g Et hyl al cohol or silicone oil gs for 100 g 30 *
enhancer : i ' ; ; ;
NN- di et hy| - Compoundad fammulie{) nono- or disubstitu$.08 pywor ol10H0meE
derivatives; ** HPMC : hydr oxypr opyl net hyl cel | ul ose
WO 97/ 27210 Z 3
PCT/ EP97/ 00357 For percutaneous adm nistration
EXAMPLE 1 Suspension solution :| npl ant s Formul ati on for 100 g of
material to be extruded:
Polysorbate® 80 001Sg
Sodium carboxymethylcellulose 0010g
Sodium chloride 0010g

10  Purified water for injection gs for 2.00 ml

EXAMPLE 24
Intra—-uterine device with reservoir.

15  Device with a silicone reservoir 2.5 to 3.5 cm long and 0.4 to 0.8 mm thick. The

preparation is formulated as a suspension as follows :

For 100 g of suspension :

Compound of formula (T) | 060 to  100g
20 suspendedin:

Suspending agent (Acrosil® or HPMC) 050g

Synthetic perhydrogenalene gs for 100 g

25 EXAMPLE2S
Bioadhesive gynaecological foam. _
Formula for a dispenser of 50 g and a spray valve (2 ml)

30 Compound of formula (I) 0.10 to 025g
Carboxypolyvinyl polymer 0.50 to 1.00g
Isobutane 5.00 to 10.00 g
Excipient base F25/1 gs for 50.00 g '

35  Shake the suspension before use.
Dispensed dosage from 2.00 to 10.00 mg



5 Compound of formula (1) 1.00
to 5.00 g Pol ymers ( EVA, pol yorthocarbonat es,
silicone-based polynmers) gs for 100 g The tenperature of
the m xture shall not excede 150[err]C in order not to inpair the active
10 ingredient. | mpl ants with reservoir.

The i npl ant wesazzuel ed silicone tubi %S)f 2.5 to 3.5 cm | oXGTRFIHN3E 0. 8
nm t hi ck and ' 1.40 to in diameter. The preparation is

formul ated as a suspension as foll ows: 15 For 100 g of -
suspensi on: Conpound of forrmula (1)
30.00 to r'iﬁsﬂgtﬂninislrahon Suspendi ng agent gs for 100 g

20 50 ng of %Bgnm on for one inplant. EXAMPLE 22
I nj ectabl e de%%f‘ﬁ' Unit formulation for a flask of 5 m:
25 Nasal suspansfonind of formula (1) 10. 00

to 50. 000 ng %u%gnforlﬂﬂgofggﬂﬂl&yl ene gl ycol 4000

100. 00 Preservatives
0. 006 ny 5 —Sodi-t-chi-ori-de—anra—6itrat-e
0. 150 ny Compound 30formillaxl) | | ed water for inj&ddion s fSIirO(EmQO m

EXAVPLE 23 acrosil® I nj ect abl e suspensio 2800 mpi t
formul ation for a 2P mginp ul e; '18./%)27218 mg

PCT/ EP97/ 003:50dium carboxymethylccllulose 00 5, to 50.00mg
Phenylethyl alcohol 2 00 to 10.00mg
10  Polysorbate® 80 1000 to 20.00mg
- Purified water gs for 100 g
Shake the suspension before use
Dispensed dosage from 0.5 to 2.5 mg
15
For ophthalmic administration
EXAMPLE 27 -
Ophthalmic solution (collyrium).
Formulation for 100 g of solution. Container of 5 ml with glass droppers :
20
Compound of formula () 0.50 to 1.00g
Glycerol 500g
Polyvidone or sodium chloride 0.50 to . 090g
Sorbitol 400g
25 Preservatives (benzalkonium chloride or Cetrimidc®) 001g
EDTA 001g
Distilled water gs for 100 g

The solution is a sterile aqueous solution ; it may contain stabilisers and antimicrobial

30 agents.
The recommended dose is one drop four times daily.

EXAMPLE 28
Ophthalmic gel.
35 Formulation for 100 g of gel. Container : collapsible tube :



Compound of formula (1) 5.00 to 10.00 ny 5

- Suspensi on sol ution: Pol ysobate[err] 80
0.015 g Sodi um car boxynet hyl cel | ul ose
0.010 g Sodi um chl ori de ,
0.010 g 10 Purified water for injection qs for 2.00 m EXAMPLE24
Intra-uteri N& clﬁ)i‘rﬁ@ Wth reservoir. 15 Device with a sili ¢engkrofd®sy ol r
2.5t0 3.5 cmolong and 0.4 to 0.8 thi ck. The preparation is
fornmul ated as a suspension as foll os: For 100 g of suspension:
Conpound of fornula (1) 0. 60 to 1.00 g 20
“suspended i n: Suspendi ng agent (Aerosil[err] or HPMO)
0.50 ¢ i :
Bi oadhesi ve aYomand offobtbla{am Formul a fo0.50 di spenser2.@0g50 g and a
spray val ve %@e@’ 30 Conpound of fornula (1) 001g
0.10 to. .. g Car boxypol yvi nyl pol yner : ) '
0.50 to Sorbitsh g | sobut ane 4.00g
5.00 tg EHIPTAO g Exci pi ent base F25/1 gs for 50.00 @08 Shake
t he suspensi W&ﬂ;ﬁplmu(cgbgp&w)dosageo_flg‘om 2‘000 tq,.id)goo ny
Sodium hydroxyde 10 % gs pH 6.5
Purified water gs for 100 g.

10  The sterile aqueous gel is filled in collapsible tubes.
The recommended dose is one drop one or two times daily.

Typical examples of the compounds of formula (I) provided by this invention include :

15 .17a-acetoxy~6,6-dimethyl-3,20-dioxo~19-nor-pregna—-4-ene
. 17a-acetoxy-6f-cthyl~-6a~-methyl-3,20-dioxo-19-nor-pregna—~4-cne
. 17a~acetoxy-6p-propyl-6a-methyl-3,20-dioxo~19-nor-pregna-4—cne
. 17a~acetoxy-1a,2a-methylene-6a-methyl-3,20~-dioxo-19-nor-pregna~4-ene
. 17a-acetoxy-1p,28~methylenc~-6a~methyl-3,20-dioxo~19-nor-pregna~4~ene
20 .17a-acetoxy-18,2B~methylene—3E-hydroxyimino-6a-methyl-20-0x0~19-nor-
pregna—4-—-ene
. 17a-acetoxy-1p,2B-methylene~3Z-hydroxyimino-6a-mcthyl-20-0x0-19-nor-
pregna—-4—tne
. 17a-acetoxy-2a,6a-dimethyl-3,20-dioxo—19-nor-pregna-4-ene
25 . 17a-acetoxy-la,6a-dimethyl-3,20-dioxo~19-nor-pregna~4—cne
. 17a~acetoxy-1B,6a-dimethyl-3,20-dioxo—19-nor-pregna—-4—-cne
. 17a-acetoxy-1,2a~-methylene-6,6~dimethyl-3,20-dioxo-19-nor-pregna—-4-cne



WO 97/ 27210 PCT/ EP97/ 00357 For

nasal adm ni st E 26 Nasal suspensi on. For nul ati on
for 100 g of s“ I,H"" Compound of formula (1)
5.00 il[err] PH 101

to
10. 00 to 20 00ng SOdI um car boxynet hyl cel | ul ose 5.00
to 50.00 nuywoomriienyl et hyl al cohol PCTEEITHRBST o
10.00 ng 10 Polysorbate[err] 80 27 10. 00 to
20. 00 ngy Purified water gs for 100 g Shake the suspensi on before
use D spensed dosage from0.5 to 2.5 ng 15 For ophthal mc
adm ni stration EXAMPLE 27 O kC solution (collyriunm.
Forrmul ation for 100 g of solution. Contarner of 5 mM wth glass droppers :
-20 Oorrpound of formula (1) 0.50 to 1. 00g
G-ycerol nd of the formula 5.00 g
Pol yvi done or SOdI um cmuorl ®: 0. 50 to 0.90 g
Sor bi t ol _ o 4.00 g 25
Preservatives (benzal konium chloride or Cetri e LU Ry ) 0.01 g
EDTA - 0.01 g
Distilled water gqs for 100 g ' s Bsa sterile aqueous
solution ; it may contain sta Cﬁ' crobial 30 agents.
The reconmended dose is one dr ®
X
s R! Rl
wherein :
R1, Ry, R3, R4 and Rg each independently represent hydrogen or a (C1~
Cealkyl,
10 Rg is hydrogen, a (Cy~Cg)alkyl or a ~COR7 group where Ry is a (C1-Cg)alkyl,
n is zero or one, and
X is oxygen or a hydroxyimino group,

provided that when n = 0, at least two of R1, R2, R3 and R4 are different from hydrogen
and that when n = 1, R3 and R4 are not simultancously hydrogen.
15 2 A compound according to claim 1, wherein R1, R2 and Rg are hydrogen, R3 and
R4 are a (C1-Cg)alkyl, Rs is a group ~-COR7, n is 2¢r0 and X and R7 are as defined for
(D in claim 1.
3. A compound according to claim 1, wherein Ry, R2, R4 and Rg are hydrogen, R3
is a (C;-Cg)alkyl, Rs is a group —~COR7, n is one and R7 and X are as defined for () in
20 claim1. |
4. A compound according to claim 1, wherein R4 and Rg are hydrogen, R3 is a
(C1~-Cg)alkyl, Rs is a group -COR7, n is zero and X, Ry, R2 and Ry are as defined for

(D) in claim 1.

S. A compound according to claim 4, wherein Ry is hydrogen and R is a (Cy-
25 Cghalkyl.

6. A compound according to claim 4, wherein Ry is a (Cj—-Cg)alkyl and Rj is

hydrogen.

7. A compound according to claim 5 or 6, wherein X is oxygen.

8. A pharmaceutical composition containing (i) an cffective amount of a compound

30 of formula (1) according to any one of claims 1-7 and (ii) suitable excipients.



EXANPL aI mc gel. 35 Formulation for 100 g of gel.
: Cont glll"ll e tube : WO 97/ 27210
PCT/ :

2 6 Cowpound
of formula (I) 0.50 to 2.00 g Cetrimde[err]
0.01 g -Sor bi t ol
4.00 g PCT/EP97/00357
0.01 g w@aﬁﬁ@&pol yvi nyl pol ymarzégar bopol[err] 971) 0.14 to
0.20 g Sodi um hydr oxyde 10 % gs Purified water gs for 100
g. 10 The sterile aqueous gel is filled in coIIapsibIe t ubes. The

" recomended dose is one drop one qQr, two nes pi cal exanples
of the conp&undsAopPharmassutisal qompgsition ﬁ%‘&“ib‘}g(‘hg ﬁ\féﬁ%ﬂg%ﬂgﬂk .
| 7[ er r] - ace999.99 wi%bf1hé utpoind Gfﬂnnula(nQ nor - pr egna- 4- ene
17a- acet oxy p et hyhm gﬁneégi AN R ale) n :
17[err]- ace é[ r'r]-prop %‘ -rret yl - *(’? %‘%@o%lé nor v'p')hr’?albnla 3 cne
traceptxve eomposmon

17[ err] - gcetiaxy- A esrittaceptiver dontpositiph accordifg to klabmt 10y which furthep esntdifls anr - pr e |
gua- 4- ene

17[err]- acetegeﬁi'fg} “]mgiaesfe:r‘]mrr%f'hyl ene- 6[err] nmet hyl - 3, 20- di oxo- 19-nor-pre
gna- 4- ene 2@ f a compound of formula (T) according to any one of claims 1-7 for the

. 17[ er r ] - ac prepasatioh of & mcdicamcht imehded forneeatifng oy preventingigynaccologival disdrdéi®- 0X0-

19 nor -
17[err]- acet‘%&cﬁﬁgrr G'%?‘“p i“tmg'ﬁ!n %enxg }/droxylmno 6[ err]-met hyl - 20- ox

o-1 9- norl® _acampound of fonnula ()] ng to any one of claims 1-7 for the
17[ er r] - acelppepdratipfi 'of h nfediaimencinfeRddd)for inhibiting gonaddtfopicwgonadsi gedetiongne 25

it e adk oxbfs?f’é#?ﬁ'ﬁé"!ﬁf FibR @ rat *9%9"2%‘?‘%*8’@2%"?‘2‘%2&%
combination with a sex steroid, for the preparation of a oontraceptwc agcnt
15.  Use of a compound of formula (I) according to any one of claims 1-7, alone orin
1S combination with an oestrogen, for the preparation of a medicament intended for
postmenopausal hormone replacement therapy.

Th1s Sheét Has Been Reﬂ

L

- oo
Nlodd Wy i RE-NUT, IS



. 17a- atetoxy-= F,L[bll nethylene 6, 6- di net hyl - 3, 20- dIOXO 1

- 9 nor WO 97/ 27210 - ' L
b Epimiﬁﬂﬂlmjmuml | |
formila (1): g [err] - 5 REPLA@EMENT SHEET
R[err] R[err] Rerr], _R[ err] and R[gr$] each’ mdependently represent - - - .
hydrogen or a (C[err] - (err])alkyl, 10 Rlerr] is -hydrogen, a‘
(derr]-Cerr])alkyl or a -COR7 group wher e Rlerr] |sa(C[err] S
-Cerr])al kg, Aphannaeeuucal compositipnoacconding wialaim 8, containing ﬁbms()m(wg%l or -"

a hydr oxyi n =0, at |least two of _ : |
R err], R[glr“??g! He g’@é@rﬂrd] g?%ﬁgﬁww(;rent from hydr ogen and that. -
when n = 1, 1 : F3l spmpewition RFPTAIRE: 0\9s (cjaimy - oer?, which) is- ap -
conmpound acegﬁ@gcgg, oh; wherein Rlerr], Rerr] and Rlerr] are '

ggggogen erlirr] and %}%ﬁ{f%r %c&gg@’)ﬁg@mﬂre&uﬁqn

claiml.. .cffedxveamohntofmmrs&raﬂcordl ng to claim1l, wherein R[err]

(R[C[e;]r] E[[g;r%)g G‘aR‘E'dérrq l I'S, a roup %5 (Hmng'lsélc‘))rtl-e‘:1 W]m%nd
‘X are as demp p Medjggmegt i eal slisomdery) t o
claimi, mwa[tehﬁbe@mgeﬁwg&nmm&&ﬂ&en RS Is a - .

10. 13. Use of a compound of formula (I) according to any one of claims 1-7 for the
" preparation of a medicament intended for inhibiting gonadotropic/gonadal secretions.
14.  Use of a compound of formula (T) according to any one of claims 1-7, alone or in
" combination with a sex steroid, for the preparation of a contraceptive agent.
15. Use of a compound of formula (T) according to any one of claims 1-7, alone or in
1S  combination with an oestrogen, for the preparation of 2 medicament intended for
postmenopausal hormone replacement therapy.

3,20—dioxo-19—nor—pregna—4-en,e:
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(G[err] C[err])al kyl, Rlerr] is a group -COR7, n is zero and X a{gégqoz—']

R err] and Rlerr] are as defined for (1) inclaiml. 5. A
conpound according to claim 4, vvherei n Rlerr] is hydrogen and Rl gLr] REWME ¢ 3
(Clerr]- 25 C[err])al kyl . : A conpound according to ¢RG4, N

wherein R err] i) Qerr]- %%%%%Mok&mmnm hydr ogé .‘

A conpound accor to claim Bres | S OXyge

phar maceut i\l NAGTBIAL hbF cgmmmmumﬁgmmmmmmmmm

30 of A E66 A =7—ard{T TS L% o
exci pi arﬁ‘é"““"‘“""" Patent C"‘Z@“‘“"" 9. F’MMPWWl on M
to claijm 8?10,03%)710%361 0 w-%mm 0 (é)qn;%&uﬂﬁu%l%ﬂtﬁhﬂt@e corgag,w} Qjm-,g-,)
forn"u| (| 1B - a¥alanaYals G ]

or 9, PLagept mﬁmﬁs (619 Besigratia A, G2/ Hy, AS B! 48/ 8o, BR,
CONpPOSi |gn accor@pﬁgq@pk" al m 10 r?henym?gmm%mos.ox,ﬁﬁ £ ©1, GB/EE,

anount |df2) ntesrstiongliFing Dstle: 171&:91 193480 B co W dS. . % LC, LK, 1R, LS,

accordijng to any one of clains 1-7 for the F&sﬁ%ﬁ WL'

I nt endejqagf Pharky @t i Ng Or preventing gynaecpl ogi g mt(KE,LS MW, SD, SZ,
associ ed tmnwestr E ne EMpal and@). Euhéian papet (AM) AZoBY; KGKZ, MD, RU, TJ,
rrent

conpound of ‘P‘B e of ot Tt ol DE'DKESF“F%
prepar gtion of a rre I C | ntended or |' hi blz?ugc@cnmgg'fml %t%)
secretijons Use of a conpound of fornmula (1) according to any one

' "‘gjﬁe Ohpiddy @ sex steroid, for the

of cl ai @’QW e

]E)repalr i on g @,ﬁmrmm()lmﬁ{ ge?t 'I 15 ;/ﬁ.&rﬂfmﬂmwnd of

ormu |) according to any one o caim;l? tcmeﬂxzﬂ

wth an n&ﬂrﬁﬁﬂﬁfﬁﬂﬁoaMﬁM]. e i m‘gﬂga R G o e e o

post nenopausa! s A conpound accordi ng
to claijm1, mwmsw o DELAN lr 2[err] rret hyl ene-6[err] - et hyl -
3, 20-di OXO‘ well, F-06000 Nics

(FR). PARIS, lacque: {FR/FR}; Bitiment El, 39, avenue
Cap-de-Croix, F-06100 Nice (FR). PASCAL, Jean-Claude
[FR/FR}; 9, boulevard Victor-Hugo, F-06000 Nice (FR).

(74) Agents: NEVANT, Marc et a).; Cabinet Beau de Loménie, 158,
rue de I'"Université, F-75340 Paris Cédex 07 (FR).

(54) Title: NEW 19-NOR-PREGNENE DERIVATIVES

CH;~R,
(cn o |
R, o
X

R, R,

(S7) Abstract

- The invention relates to compounds of formula (1), in which Ri, R3, R3, R4, Rs, Re, n and X are as defined in the specification, and
tophmucalcomposumscmmlnlngm These compounds are excellent progestogens which are devoid of residual androgenic
activity.
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