15,16-Methylene-17-hydroxy-19-nor-21-carboxylic acid- steroid y-lactone derivative, use thereof and
medicinal products containing the derivative 5 Description: The invention relates to
15,16-methylene-17-hydroxy-19- nor-carboxylic acid-steroid y-lactone derivatives with a,R-unsaturated
17,17-spirolactone, use thereof and 10 medicinal products containing the derivatives with progestational
action, for example for the treatment of pre-, peri- and postmenopausal and of premenstrual complaints.
15 Compounds with progestational, antimineralocorticoid, antiandrogenic or antiestrogenic action based
on a steroid structure are known from the literature, derived for example from 19-nor-androst-4-en-3-one

ora derivative theregf thentmbeeRg-of the pieie 20stRiure iscaiveB 9T p¥amplgdnd-

Fresenius/Gorlitzer §réjr légg199j} "Qggﬁg'co(ép? cql\)\éomgggla‘t_%r&"é)opo It|fd) ﬁ&i 7CVy19|2006072467 Al

discloses the compound 6~-dim lené-3-0x pregn-4-ene- - carbolactone
(drospirenone), whleﬁ%cot%g‘é%%t?dﬁﬁl Ngchdie aﬂ)érﬁd?‘oéé(ﬁ used for example in an oral contraceptive
and in a preparation for the treatment of postmenopausal complaints. Owing to its comparatively 30 low
affinity for the @ogeséggepticateptor and its comparatively high ovulation-inhibiting dose, however,
drospirenone is contained in the contraceptive at the relatively high daily dose of 3 mg. Drospirenone is,
moreover, also chatIEﬁ:terlzed in that in a g %éo th I g]eﬁyﬁtlonal action it also Eig aldosterone-
antagonistic (antimin FaldcSh 80|&S 258 &hedan 0'88 €' c% e two propertles ke drospirenone
very nor-carboxylic acid-steroid y-lactone derivatives with

o,B-unsaturated 17,17-spirolactone, use thereof and

10 medicinal products containing the derivatives with

progestational action, for example for the treatmen t of
pre-, peri- and postmenopausal and of premenstrual
complaints.

15 Compounds with progestational, antimineralocorticoi d,

antiandrogenic or antiestrogenic action based on a
steroid structure are known from the literature,

derived for example from 19-nor-androst-4-en-3-one ora
derivative thereof (the numbering of the steroid

20  structure is given for example in Fresenius/Gorlitz er
3rd Ed. 1991 "Organic-Chemical Nomenclature"” p. 60
ff.).

Thus, WO 2006072467 Al discloses the compound

25 6p,7 B;15 B,16 R-dimethylene-3-oxo0-17-pregn-4-ene-21,17 B-
carbolactone (drospirenone), which has progestation al
action and has been used for example in an oral
contraceptive and in a preparation for the treatmen t of
postmenopausal complaints. Owing to its comparative ly

30 low affinity for the progestogen receptor and its
comparatively high ovulation-inhibiting dose, howev er,
drospirenone is contained in the contraceptive at t he
relatively high daily dose of 3 mg. Drospirenone is ,
moreover, also characterized in that in addition to the

35 progestational action it also has aldosterone-
antagonistic (antimineralocorticoid) and antiandrog enic

action. These two properties make drospirenone very



- 2 similar in its pharmacological profile to the natural progestogen, progesterone, which however, unlike
drospirenone, is not sufficiently bioavailable orally. In order to lower the dose to be administered, WO 5
2006072467 Al further proposes an 18-methyl-19-nor-17- pregn-4-ene-21,17-carbolactone and
pharmaceutical preparations containing this, which hdve a higher progestational potency than
drospirenone. 10 Insadiitioin, tkSphamabolo@icadrpeatimpte tiksclases steroids that display antiandrogenic

activity and are suéﬁﬁ\g frdbg, reamgntieffiseasgnithat aredisked toankkogens. 15 Furthermore, US
patent No. 2,918,4 3 'SCIOnSéerTQ’eqé c%rtbts)&(#%l@gllt(f\tedl &Jv-hl}g%l%xg-rlg-nor-androsten-3-ones, including
17a-(2-carboxyviny -.Oﬁ%ﬁwdrdxy-lg-nor- an ros\f-z?-en-@-one Iac?one. The compoundsydescribed are
said to block the actibrP&®edRyEdMEEodieroreS8cdatBL PEMINEREGEI 0Y'Cddium and potassium in the
urine and simuitan@606R7 2¢Gvighérfodheerniraposehave Bgakthikt®gasction. Moreovédr/these
compounds are alsgsaifl 4e e 2ffectiaagadichdypertgision. ghafmacdittiedithe present invention is to

make compounds ﬁY(%Mﬁoﬁ?t, Bma? iﬂBglmg, thﬁ/lﬂ&ﬂgeﬁé%?na rqﬁspﬂéqr. Moreover, the compounds
a

should preferably also have. antllmlnerao ortugrld action and, with respect to the androgen receptor, a
neutral to slightly 36’%1%@%%@ af%‘ff%?ﬁﬁ&ﬂ LB %im of the present invention consists of

achieving a balanced action profile with respect to the progestational action to the antimineralocorticoid
action, so thatithe ratioaofditios progeataimesl, 2rdiorfdo thenamtieirdisalosesticoid 35 action is less than

with drospirenone. gieroids that display antiandrogenic activity and a re
suitable for the treatment of diseases that are lin ked
to androgens.

15  Furthermore, US patent No. 2,918,463 discloses 17-

carboxyalkylated 17-hydroxy-19-nor-androsten-3-ones :
including 17 o-(2-carboxyvinyl)-17 B-hydroxy-19-nor-
androst-4-en-3-one lactone. The compounds described are
said to block the action of deoxycorticosterone ace tate
20 on the level of sodium and potassium in the urine a nd
simultaneously, at higher concentration, have a sal t-
binding action. Moreover, these compounds are also said

to be effective against hypertension.

25 The aim of the present invention is to make compoun ds
available that bind strongly to the progestogen
receptor. Moreover, the compounds should preferably
also have antimineralocorticoid action and, with

respect to the androgen receptor, a neutral to slig htly
30 androgenic action. Another essential aim of the pre sent

invention consists of achieving a balanced action

profile with respect to the progestational action t o]

the antimineralocorticoid action, so that the ratio of

the progestational action to the antimineralocortic oid

35 action is less than with drospirenone.

This aim is achieved with the 15,16-methylene-17-
hydroxy-19-nor-carboxylic acid-steroid v-lactone
derivatives according to the invention according to



This aim is achieved with the 15,16-methylene-17- hydroxy-19-nor-carboxylic acid-steroid y-lactone
derivatives according to the invention according to - 3 claim 1, the use of the derivatives according to the
invention according to claim 12 and a medicinal product containing at least one derivative according to
the invention according to claim 14. Advantageous S®mbodiments of the invention are stated in the
subclaims. The prestHitnini/etinusecof dhgljedlates to desddingethyene-17-hydroxy-19-sor-carboxylic
acid-steroid y- 10 Iqﬁ%&g%e@p@ﬁd\{gmmﬁgﬁlg@ sheRirahdppryial, 0 R18 O ~ djhg R7 R4 R6b

Real inwhich 15 Z is elected rom the grou risi en, two hydrogen atoms, NOR' and
NNHSOZ2R', in which E{% raot genas 1% d% rpgr IO%BL;{ Otgra{ kyl, 20 R4 is selected from the

group comprising HQH?G@@H anﬁ%&f@@% fJHherﬁlﬁ‘iF@ cithér: RESVRBBIRWSCh case independently of
one another 25 areesdbedisrtitsm die greupivanpoisingréydstagesh, @1-Chwealkyl, Cz-Clo-alkenyl and Cz-
Clo-alkynyl, or togetgcigis methylene or

The present invention accordingly relates to 15,16-

methylene-17-hydroxy-19-nor-carboxylic acid-steroid v-
10 lactone derivatives with the general chemical formu la I
0]

I
in which
15
Z is selected from the group comprising

oxygen, two hydrogen atoms, NOR' and
NNHSGER', in which R' is hydrogen, C 1-C 10-
alkyl, aryl or C 7-C yp-aralkyl,

20 4 is selected from the group comprising

hydrogen and halogen,

furthermore either:
R R ° in each case independently of one another
25 are selected from the group comprising
hydrogen, C 1-Cp-alkyl, C  ,-Cp-alkenyl and C 2"
Cio-alkynyl, or together form methylene or
1,2-ethanediyl and



1,2-ethanediyl and - 4 R7 is selected from the group comprising hydrogen, C1-Clo-alkyl,
C3-C6-cycloalkyl, C2- C18-alkenyl and C2-Clo-alkynyl, 5 or: R6a, R7 together form an oxygen atom or
methylene or drop out with formation of a double bond between C6 and C7 and R6b is selected from the
group comprising 10 hydrogen, C1-Clo-alkyl, C2-Ci¢alkenyl and C2- C18-alkynyl and R18 is hydrogen
or C1-C3-alkyl, 15 and thRir solvaies, swlduates, siereoigamegsoapd saltgpriBireynumbering of the carbon

backbone of the derivative accordifigiggd&e iaventien wilythe gengral ehemiag), 29 formyila | follows the
numbering of a steroid structure in eal.h%ual way, as des_tgibeaq for ?xample in "Fresenius, loc. cit. The

numbering of the residues stated ifi' the cﬁg}/rln% correspénd&in léngFnilar manner to their bonding position
on the carbon backbone of the 25 derivative, as far as this relates to R4, R6, R7 and R18. For example,
the residue R4%inds to thie C4-position of the derivative according to the invention. With respect to the

groups defined for Z. therfropps EHRIRER" fiteh NAWHSEGEN eashbirdmdthyaefieuble bond via N to the

carbon backbone of the derivative gpa?égiggttwﬁﬁl\gﬁﬁé%ﬁI}]Wa%%gdb&lg in NOR" and NHSOZ2R" in
NNHSO2R' can be in syn- or anti-position. 356/?’;{%6#” R', R6a, R6b and R7 and in R19, R2o Rua Rub
ve

and R22 means, in the general ch S drmu if{¥ter, linear or branched alkyl groups with 1-10
carbon atoms, R is selected from the group comprising

10 hydrogen, C 1-Cp-alkyl, C 2-C10-alkenyl and C -
Cio-alkynyl and

R'8 is hydrogen or C 1-C s-alkyl,

15 and their solvates, hydrates, stereoisomers and
salts.

The numbering of the carbon backbone of the derivat ive

according to the invention with the general chemica I
20 formula I follows the numbering of a steroid structure

in the wusual way, as described for example in

Fresenius, loc. cit. The numbering of the residues

stated in the claims corresponds in a similar manne r to

their bonding position on the carbon backbone of th e
25  derivative, as far as this relates to R 4 RSR7and R 8.

For example, the residue R 4 binds to the C 4_position of

the derivative according to the invention.

With respect to the groups defined for Z, the group S
30 NOR'and NNHSOR' each bind with a double bond via N to

the carbon backbone of the derivative according to

=NOR' or =NNH-SO ;R'. OR'in NOR' and NHSO 2R"iINn NNHSO R’

can be in syn- or anti-position.

35 AlkylinR, R %2 R ®andR “andinR !°,R % R 212 R 2P gnd
R??2 means, in the general chemical formulae given late r,
linear or branched alkyl groups with 1-10 carbon at oms,

for example methyl, ethyl, propyl, isopropyl, butyl :
isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl ,



for example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, - 5
heptyl, hexyl, decyl. Alkyl in R18 means methyl, ethyl, propyl or isopropyl. The alkyl groups R', R6a, R6b,
R7, Rla R19 R20 R2 R21b and R22 can moreover be perfluorinated or can be substituted with 1-5
halogen 5 atoms, hydroxyl groups, C1-C4-alkoxy gro@ps, C6-C12-aryl groups (which in their turn can be
substituted with 1-3hépiggasxatoos)yllniparticular, alkyl can tHérefesesalsettstaredHgr hydroxymethylene
(HO-CH2), hydroxygthylans iddRispgtohdiik p(iggggglmeF(HO-CBHG) and kydgoxybgtylene 10
(HO-C4H8) and thej g’;sor&eﬁg. Al}ieﬂ)yl irEQRg@a, %@ and Frz]g means Ii(r:laear %Obrr%nche%ealkenyl groups with
2-10 carbon atoms, for example vinyl, propehyl, buten)?l, pentenyl, |sorf:)uteny?, g isopentenyl. Alkynyl in
R6a, R6b and R7 niSARLOiREe S 0hrafinee SURSHAHoHE vith Dal®carbon atoms, for 8ample ethynyl,
propynyl, butyriyl, patoypsylhistsbxyymyhups), iSopentynylC THatkakseoyoueps] 8kynylsefauByR6a, R6a and R7
can be substituted gyghpk-Pirateganaipmsn e deybaretiRte& Witk 3-alkoxy groups, CH412-aryl groups

(which in their t | with 1- . Cycloalkyl in R7 loalkyl
groupe with 3.6 Carls g ol A AT DA cionenyl and cisiahew. The

n"atoms, for example cyclopfopy tyl, cyclopent nd cyclohexyl. The
cycloalkyl groups RYWX 38r3d1¥éf§§%5‘fgt ﬂ?hélﬁ§é¢1',"0H, O-aﬂ&(yl%é%f%gégﬁnﬁkyl, NH2, NO2, N3,
ON, C1-C10-alkyl, t1cGetabydrexgpmavgrxfHGSups. Arytin Rchiygrybgstianed and unsubstituted
35 carbocycliaor hgtetaCytly sesidussisotheyse or more

Alkenyl in R % R % and R 7 means linear or branched
alkenyl groups with 2-10 carbon atoms, for example
vinyl,  propenyl, butenyl, pentenyl, isobutenyl,

15 isopentenyl.

Alkynyl in R % R % and R 7 means linear or branched
alkynyl groups with 2-10 carbon atoms, for example
ethynyl, propynyl, butynyl, pentynyl, isobutynyl,

20  isopentynyl.

The alkenyl and alkynyl groups R 2 R % and R 7 can be
substituted with 1-5 halogen atoms, hydroxyl groups , C 1-
Cs-alkoxy groups, C 6-C 12-aryl groups (which in their turn

25  can be substituted with 1-3 halogen atoms).

Cycloalkyl in R " means cycloalkyl groups with 3-6 carbon

atoms, for example cyclopropyl, cyclobutyl, cyclope ntyl

and cyclohexyl. The cycloalkyl groups R " can be
30 substituted with halogen, OH, O-alkyl, CO oH, CO »-alkyl,

NH, NO 2, N 3, CN, C ;-Cqp-alkyl, C 1-Cio-acyl, C  1-Cjp-acyloxy

groups.

Aryl in R' means substituted and unsubstituted

35 carbocyclic or heterocyclic residues with one or mo re
heteroatoms, e.g. phenyl, naphthyl, furyl, thienyl,
pyridyl, pyrazolyl, pyrimidinyl, oxazolyl, pyridazi nyl,
pyrazinyl,  quinolyl, thiazolyl, which can be
substituted singly or multiply with halogen, OH, O-



heteroatoms, e.g. phenyl, naphthyl, furyl, thienyl, pyridyl, pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl,
pyrazinyl, quinolyl, thiazolyl, which can be substituted singly or multiply with halogen, OH, 0 - 6 alkyl,
CO2H, C02-alkyl, NH2, NO2, N3, ON, C1-C10-alkyl, C1-Clo-acyl, C1-Clo-acyloxy groups. If aryl is
otherwise mentioned as substituent on alkyl, alkenyl ®r alkynyl, this refers in particular to aryl groups
with 6-12 ring 5 catkyl,a@ins. AalRy ndkyandR7 meaN® aralkyl gONpthatCaralkgntain up to 14

carbon atoms, prefesaply 6,1Q,1@ carben ales s sidr 2l Iste@eRrrgégrably 1 to 10 4, carbon atoms
in the alkyl chain. As an?lk | residues,. onstideraﬁ'o C pbe gti)veq for example to benzyl, phenylethyl,
men 'Pg(ﬁd a3 su?)s’n%glen n a'lfgi é‘ff enyl f akB/n . l, . :
naphthylmethyl, naphthylethyl, Turylmethyl, thienylethyl, pyfidylpropyl. The rings can be substituted singly
or multiply with hald§EneisiE & PAERYRCOAY GEMBRWING22N3, ON, CI-C10-alkyl[®9-Czo- acyl,
C1-Czo-acylox$ grawgskolf almsy (0-alkyl) is mentioned as substituent on alkyl, this refers to alkoxy
groups with 1-4 carbon 20 atoms, and if alkoxy is mentioned as substituent on alkenyl and alkynyl, this

refers to alkoxy grog_\p&lwitl*\nlﬁ caho at.oms.7A%%>é¥|§ag mwprgpdﬂﬁg bﬁ]ggeg&%xy, ethoxy and propoxy.
a nd ar

25 If acyl (CO-alkyl) is mentioned as substjtuent on cyc , this refers to acyl groups with I- 10

oalk
carbon atoms, and ﬁoé‘é@ﬂs errliﬂ(_)r]léd %asr QbR &ﬁe!‘?g?@\{, isPert?s to acyl groups with 1-20
carbon atoms. Acy|@RAA piRMsulEY the fonethyRnadd dedlyRisiedhyland butyryl. If acylo}§ (0-CO-alkyl) is
mentioned asubsttuechion atoms in the alkyl chain. As aralkyl

residues, consideration can be given for example to

benzyl, phenylethyl, naphthylmethyl, naphthylethyl,

furylmethyl, thienylethyl, pyridylpropyl. The rings can

be substituted singly or multiply with halogen, OH, O-
15 alkyl, CO 3H, CO-alkyl, NO 5, N 3, CN, C 31-Cy-alkyl, C 1-C 20-

acyl, C 1-Cy-acyloxy groups.

If alkoxy (O-alkyl) is mentioned as substituent on
alkyl, this refers to alkoxy groups with 1-4 carbon

20 atoms, and if alkoxy is mentioned as substituent on
alkenyl and alkynyl, this refers to alkoxy groups w ith
1-3 carbon atoms. Alkoxy can in particular be metho XY,
ethoxy and propoxy.

25 If acyl (CO-alkyl) is mentioned as substituent on

cycloalkyl and aryl, this refers to acyl groups wit h 1-
10 carbon atoms, and if acyl is mentioned as
substituent on aralkyl, this refers to acyl groups with

1-20 carbon atoms. Acyl can in particular be formyl ,
30 acetyl, propionyl and butyryl.

If acyloxy (O-CO-alkyl) is mentioned as substituent on
cycloalkyl and aryl, this refers to acyloxy groups with
1-10 carbon atoms, and if acyloxy is mentioned as

35 substituent on aralkyl, this refers to acyloxy grou ps
with 1-20 carbon atoms. Acyloxy can in particular b e

formyloxy, acetyloxy, propionyloxy and butyryloxy.

Halogen means fluorine, chlorine or bromine.



cycloalkyl and aryl, this refers to acyloxy groups with 1-10 carbon atoms, and if acyloxy is mentioned as
35 substituent on aralkyl, this refers to acyloxy groups with 1-20 carbon atoms. Acyloxy can in particular
be formyloxy, acetyloxy, propionyloxy and butyryloxy. Halogen means fluorine, chlorine or bromine. - 7

According to a preferred embodiment of the invention/ Z is selected from the group comprising oxygen,

NOR'and NNHSOZ2R'5 According to another preferred embodiment of the invention, Z stands for

oxygen. According 1Q-ghRingr B8 ferersh e RatineRAt Biand Qivsmtion. R4 is hydroggryor chiorine.
According to another %rg?f(e:{é%d emb&%iment of the invention, R6 5 b together form 1 Zaethanediyl or
1 o]

are each hydrogen'.S ccor {r?én {0 BNOtAET ﬁr()emé)r'rrltsa@%n%@/c%elpﬁ% the invention, Raﬂs selected from

the group comprisir{&Nh@%Qen, methyl, ethyl and vinyl. 20 According to another preferred embodiment
of the inventioh, R6a, R7 together form methylene. According to another preferred embodiment of the

invention, R6a and Racef@pPUtyvithhetrrtionefenedd donbdairand betweps C6 and C7. According to
another preferred empé)rqm}prz?&m% i{;lxlg;(g?é}‘ R18 is hydrogen or methyl. 30 Compounds with the
i SO

chemical formula | are preferred, in which xygen, a group NOR', where R'is hydrogen,

C1-Cé6-alkyl, aryl or C7-C12-aralkyl,
According to another preferred embodiment of the

10 invention, R “ is hydrogen or chlorine.

According to another preferred embodiment of the
invention, R %, R ® together form 1,2-ethanediyl or are
each hydrogen.

15
According to another preferred embodiment of the
invention, R " is selected from the group comprising
hydrogen, methyl, ethyl and vinyl.

20 According to another preferred embodiment of the
invention, R % R ' together form methylene.

According to another preferred embodiment of the
invention, R 2 and R 7 drop out with formation of a
25  double bond betweenC  ®andC .

According to another preferred embodiment of the
invention, R *® is hydrogen or methyl.

30 Compounds with the chemical formula I are preferred, in
which
4 is oxygen, a group NOR', where R' is
hydrogen, C ;-Cg-alkyl, aryl or C 7-C 12-aralkyl,
3 R is hydrogen or halogen,

and either:



35 R4 is hydrogen or halogen, and either: - 8 R6a, R6b independently of one another, are hydrogen,
C1-Cé6-alkyl, Cz-C6-alkenyl or Cz-C6-alkynyl or together form methylene or 1,2-ethanediyl and R7 is
hydrogen, C1-C6-alkyl, C3-C6-cycloalkyl, C2- 5 C6-alkenyl or Cz-C6-alkynyl, or: R6a, R7 drop out with
formation of a double bond between C6 and C7 or toether form methylene 10 and R6b is selected from
the group comprisirg®hrdfégenndeb&tiatklyl, &zob6-alkemdrarmdC hebegakynyl, 15 R18 is hydrogen,
methyl or ethyl. Compounds witipthe faiulad are,espegiallypgpferred in.awhigly 30 Zfs oxygen or a
group NOR', where R’ is hydrog(gne? C%Jfagin’g,-ale l, Igr?'eisérhé%r-o%%]n c%ll)ll?ring or bromine, and either: 6a
6b 25 R, R independently of one aRo %er, are hydrogen, C “CRAIR oraaz-C4-aIkenyI or together form
methylene or 1,2-etRanediyl anf RYJLH§8rdgen, c-c iy C3-€%—Q§§¥R§%ﬂk‘§¥'op Cz-C4-alkenyl, 30 or:
R6a, R7 drop dut with formation@f alkémybte Bond béherally@6 and C7 or together form methylene and

or:
R R drop out with formation of a double bond
between C ® and C 7 or together form methylene

10 and
RoP is selected from the group comprising
hydrogen, C 1-Cg-alkyl, C 2-Cg-alkenyl and C 2-Ce-
alkynyl,
15 RS is hydrogen, methyl or ethyl.
Compounds with the formula I are especially preferred in
which
20 Z is oxygen or a group NOR', where R' is
hydrogen or C  ;-Cgz-alkyl,
R is hydrogen, chlorine or bromine,
and either:

25 Rea, R ® independently of one another, are hydrogen,
Ci-Cs-alkyl or C 2-C 4-alkenyl or together form
methylene or 1,2-ethanediyl and

R’ is hydrogen, C 1-Cg-alkyl, C  3-C4-cycloalkyl or
C,-C 4-alkenyl,

30

or:

R R drop out with formation of a double bond
between C ® and C 7 or together form methylene
and

35 R2 R’ drop out with formation of a double bond
between C ® and C ' or together form methylene
and

R is hydrogen or methyl.



35 R6a, R7 drop out with formation of a double bond between C6 and C7 or together form methylene
and R18 is hydrogen or methyl. - 9 All possible stereocisomers and isomeric mixtures, including
racemates, of the compound with the general chemical formula | are hereby expressly included, and 5
moreover the position of the unsaturated y-lactone rirfyy- in the derivative according to the invention can
also occur in two isomeric forms. Each of the stated substituents on the steroid basic structure can be
both in an a positiogandd8sthid PosiieRidonrtIermatg. the AR skibstiikents on the steroid basic structure
that contain a doublln%lllaj%nd arré%érr}]\é\@isch tp%]%ogble %orr}g tv(\)/it a&%ré caerborn atom carries atlleast one
substituent, which is ho _Hgdrogen, can Be both BT BRd' Z-conti ureg. rt‘groups bound to fwo adjacent
carbon atoms of theNEHFRICIGFRUEr exampRa8iEREPXRERSSHABNNERE oRf M 2-ethanediyl, are bound
either in a,a-poSitiomoranve; 3heositsiinnAdif dhestalsabdiiedtions of the comfamtorewitly the 20 general
chemical formula | aierésaaxRBRS MdBeHARA o RREViAREGRCCRIFIAD to the invention inghe form of

solvates, in particulg;‘r\"?éllﬂyI rafes, g, gﬂcexwﬁ@_ly. é%ng%(f and tlggdfainpounds according to the

invention 25 can acco contain polar s l\{/ents, in particular, water, as structural element of the
crystal lattice of thé%%?ﬂfﬁ%%ﬁgrééﬁgﬂﬁ{ﬁ'fg ﬂ%'(irﬁ}%%ﬁﬁ Gf’?i%lf)eolar solvent, in part r};\r water, can be
present in stoichioifefiic proi9%isns aneéveriin nonstdidPRHMEBONSFERIRIIAS. Stoichiometric solvates
and hydrates ape atshsitledtbenon, (seemi-tenaido-pbasequistrdetute-, that

contain a double bond and in which the double bond to
each carbon atom carries at least one substituent,
which is not hydrogen, can be both E- and Z-configu red.

Groups bound to two adjacent carbon atoms of the

15 structure, for example an oxygen atom, methylene or
1,2-ethanediyl, are bound either in o, o-position or in
B, B-position.

All crystal modifications of the compound with the

20 general chemical formula I are also expressly included.
Derivatives according to the invention in the form of
solvates, in particular of hydrates, are also expre ssly
included, and the compounds according to the invent ion

25 can accordingly contain polar solvents, in particul ar
water, as structural element of the crystal lattice of

the compounds according to the invention. The polar

solvent, in particular water, can be present in

stoichiometric proportions or even in nonstoichiome tric
30 proportions. Stoichiometric solvates and hydrates a re

also called hemi-, (semi-), mono-, sesqui-, di-, tr i-

tetra-, penta-, etc. solvates or hydrates.

If an acid function is present, the physiologically

35 compatible salts of organic and inorganic bases are
suitable as salts, for example the readily soluble
alkali-metal and alkaline-earth salts, and the salt s of
N-methyl-glucamine, D-methyl-glucamine, ethyl-
glucamine, lysine, 1,6-hexadiamine, ethanolamine,



tetra-, penta-, etc. solvates or hydrates. If an acid function is present, the physiologically 35 compatible
salts of organic and inorganic bases are suitable as salts, for example the readily soluble alkali-metal
and alkaline-earth salts, and the salts of N-methyl-glucamine, D-methyl-glucamine, ethyl- glucamine,
lysine, 1,6-hexadiamine, ethanolamine, - 10 glucosakdine, sarcosine, serinol, Tris-hydroxy-methyl-
aminomethane, amyiopseaaires]iobatamsikebaseridefmints-Rydrédxyutaatairiol. If a basic function is present,

the physiologically gampaithitsalts ShRieaRIsARMi8I NCSIIRICIHEES afegtiigble, such as of hydrochloric

acid, sulfuric acid, FE1§SAPB8{IC eat?ligl’ q*trécksacsildc, fa%réﬁrlr(]: %Cidr estch t was found that the cotrr%)ounds or
derivatives 10 according to?ﬂe Invention have goo prog%seta%ohal action. Furthermore, some interesting
compounds accordiyS9'AHDentcAMARIE wiRlthe Phin<tHIBREticBMreceptor and are able to impart
an antagonistib actioprgRivceavils taee cauiipbiendsieltcasddighy8rashhe invention have a ieutral to slightly
androgenic action wéia, respegido feianghegpRdrcenta; Atgtbeaduoperty of the majority of the
compounds is that tllaﬁalag%%ogt?jese compounds to the progesterone receptor and to the
mineralocorticoid receptor are balanced 20 relative to one another, namely so that their ratio of the
capacity for binding to the progesterone receptor to the capacity for binding to the mineralocorticoid
receptor is less thatfin W8 cdoe st dribgphirdABneComiaretdre the aAgYABYafocorticoid action of these 25

compounds atgiver¢uogisjationtactvensid@esshtnan guit dposgastatoeallf the dosage of a given

compound action. Furthermore, some interesting compounds

according to the invention interact with the
mineralocorticoid receptor and are able to impart a n
antagonistic action. Moreover, the compounds accord ing

15 to the invention have a neutral to slightly androge nic
action with respect to the androgen receptor. Anoth er
property of the majority of the compounds is that t he
bonds of these compounds to the progesterone recept or
and to the mineralocorticoid receptor are balanced

20 relative to one another, namely so that their ratio of
the capacity for binding to the progesterone recept or
to the capacity for binding to the mineralocorticoi d

receptor is less than in the case of drospirenone.
Therefore the antimineralocorticoid action of these

25 compounds at given progestational action is less th an
with drospirenone. If the dosage of a given compoun d
according to the invention is based on its
progestational action, the antimineralocorticoid ac tion
of this compound at this dosage is therefore less t han

30  with drospirenone.

The compounds listed below are preferred according to
the invention:

H 173-Hydroxy-15 0,16 a-methylene-19-nor-17 a-
L;’ES:EK pregna-4,20(Z)-dien-3-one-21- carboxylic acid
° y-lactone (Example 12)

17B3-Hydroxy-15 [,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21- carboxylic acid




according to the invention is based on its progestational action, the antimineralocorticoid action of this
compound at this dosage is therefore less than 30 with drospirenone. The compounds listed below are
preferred according to the invention: 5 173-Hydroxy-15a,16a-methylene-19-nor-17CC- "

pregna-4,20(Z)-di
173-Hydroxy-153,
ry-lactone (Examp
nor-17u-pregna-4,
173-Hydroxy-73-m
acid y-lactone (Ex
nor-17u-pregna-4,
173-Hydroxy-73-m
y-lactone (Exampl
nor-17u-pregna-4,
173-Hydroxy-73-e
y-lactone (Exampl
nor-17CC-pregna-

n-3-one-21-c

rboxylic acid y-lactdhe (Example 12)

163-methyleng

2\ Rdond fl@mpteigr-4,20(2)-dien-3-one-21-carboxylic ag

iid - 11 -

INLZ\_ian_2

le 19) 173-Hydroxy-7a-methyl-15a,16a-methylene-19

Anri in armiAl vy It~ ol AAN\

"Avivaypie||s; ) ple e

ethyl-153,163
e 233) 173-Hy
20(Z)-dien-3-q
thyl-15cc,16a-
e 153) 173-Hy
4,20(Z)-dien-3

na_21 Potvawi H | A 1
NT=Z L7 CArDUAYTIC AdLlUu y=1aLluTIc (LLAAITIPIT L9/

almhBtHy#iesy19- foMERTEL reghd & @O(Bihylene318ne-21-

{ BdidronyprégnaracoyiLeid3-83mstinylene-19-

) -X I . Vs A
dbxgRERRYliC aci kﬁ&*@‘@%@&%@;’ﬁ&?&on@m- c

-methylene-19- nor-17CC-pregna-4,
droyyarexiyl- 1 Fameiyh ey 8nks 1:methylene-19-
nme217 carpmghia-4@d(¥)laidor dea@hple 15A)

natbynR-A8unor-17{acrsRE eGP rgign-3-one-2I- car
droxy-7CC-ethyl-153,163-methylene-19-
-$AB:-Hydroxy-7" a-methyl-15 ,16 B-methylene-19-

nor-17 a-pregna-4,20(Z)-dien-3-one-21-

carboxylic acid y-lactone (Example 23A)
17B3-Hydroxy-7 [B-methyl-15 (3,16 -methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 23B)

carboxylic

arboxylic acid

boxylic acid

17B-Hydroxy-7 a-ethyl-15 a,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 15A)
17B3-Hydroxy-7 B-ethyl-15  a,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 15B)
17B-Hydroxy-7 a-ethyl-15 3,16 (-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-

carboxylic acid y-lactone (Example 24A)
17B3-Hydroxy-7 pB-ethyl-15 3,16 -methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 24B)

17B-Hydroxy-7 a-vinyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-

carboxylic acid y-lactone (Example 16A)
17B-Hydroxy-7 [B-vinyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 16B)
17B3-Hydroxy-7 a-vinyl-15 3,16 3-methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 25A)

17B3-Hydroxy-7 B-vinyl-15 3,16 B-methylene-19-




carboxylic acid y-lactone (Example 24A) 173-Hydroxy-73-ethyl-153,163-methylene-19-
nor-17CC-pregna-4,20(Z)-dien-3-one-2I- carboxylic acid y-lactone (Example 243)

173-Hydroxy-7a-vinyl-15a,16a-methylene-19- nor-17u-pregna-4,20(Z)-dien-3-one-21- carboxylic acid
e 16A) 173-Hydroxy-73-vinyl-15ccl26a-methylene-19-

y-lactone (Exampl

nor-17CC-pregna-
173-Hydroxy-7CC

4,20(Z)-dien-3
-vinyl-153,163

3-noeil- cashandia 20 y-deaiaheri&zample 163)

meilgneatlr nor-1 74 RIBRB kAR isyy-3-one-21- carb

oxylic acid

y-lactone (Exampl
nor-17CC-pregna-
173-Hydroxy-7a-cy
acid y-lactone (Ex
methylene-19-nor-
173-Hydroxy-7CC
one-21-carboxylic
19-nor-17CC-preg
173-Hydroxy-6-me

SYE AN 41792
c ZORA) lof J'I_I

17a-pregna-4
-cyclopropyl-1
acid y-lactone]
na-4,20(Z2)-die
thylene-15a,1]

UTOARY=7O=VIlTTyl= J.DJ LOOS-TTICU IyICIIU J.U = J.L =

-bRB-HYdibdxy ReElaR IR o (ExahPIE253) 5

[ Bridysi Qi noxfcloReRPYI-15¢c

1B3actone  (Example

MR 9a1bRXYIIC agidnydgsionedExadues263)
G&QQIEEQXL‘?BS;(ync acid y- lactone (Example
17B)

173-Hydroxy-7 a-cyclopropyl-15 B,16 B-
methylene-19-nor-17 o-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y- lactone (Example
26A)

17B3-Hydroxy-7 [-cyclopropyl-15 3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone (Example 26B)

irEahyretbyiensd 97nor- lr-prpeehé 2H 20 djedisn-3- one-21

dlen 3- one-21-carboxylic acid y-lactone (Example 1
o 3- methylene-19-nor-17CC-pregna-4,20(Z)-dien-3-

(E(hh‘hyﬂieo%z\) 8yelydropy+-13-cyclopt6pyl-153,163-metl

-carboxylic
73)

ylene-

17B3-Hydroxy-6-methylene-15 0,16 a-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone

17 B-Hydroxy-6-methylene-15 3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-

0

OH

carboxylic acid y-lactone

17B3-Hydroxy-6 a-hydroxymethylene-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone
17B3-Hydroxy-6 B-hydroxymethylene-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone
17B-Hydroxy-6 a-hydroxymethylene-15 3,16 B-
methylene-19-nor-17 a-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone
17B3-Hydroxy-6 B-hydroxymethylene-15 3,16 B-

methylene-19-nor-17
one-21-carboxylic acid

o-pregna-4,20(2)-dien-3-
y-lactone (Example 21)




19-nor-17u-pregna-4,20(Z)-dien-3-one-21 1l carboxylic acid y-lactone
173-Hydroxy-6-methylene-153,163-methylene- 19-nor-17CC-pregna-4,20(Z)-dien-3-one-21- carboxylic
acid y-lactone ~j 173-Hydroxy-6a-hydroxymethylene-15a,16a-

methylene-19-nor-

173-Hydroxy-63-h
one-21-carboxylic
methylene-19-nor-
173-Hydroxy-63-h
one-21-carboxylic
methylene-19-nor-
6,6-(1,2-Ethanediy
one-21-carboxylic
nor-17u-pregna-4,

15a,16a-bismethy
1713-Hydroxy-6a,

17a- pregna- -4

20(Z)-dien-3- one-21Zarboxylic acid y-lactone 0"

20(Z) -di
ene- or-1
V& 3,1613

rwzkﬁ&d@@xallcmmy |%0|ﬁl¢1$7d3nbm@|tﬁ%éﬁé-3_gl3;

7HoPrfg”9 r 5)21 Zi&@ﬁ 2L5eshoxylic acid y-lactone

-%gs,r%e)'([y éeanct?dl - nog/ L7 OP]regna -4,20(Z)-dien-3-one-21-

17B3-Hydroxy-6 B,7 B; 15 «a,16 a-bismethylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-

carboxylic acid y-lactone

17B3-Hydroxy-6 a,7 a; 15 [3,16 -bismethylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 29B)
17B3-Hydroxy-6 B,7 B; 15 [3,16 B-bismethylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 29A)

ydroxym : ylergelpcs. Eﬁ@ad@&’&h}l@;e 19-ng: ﬂ%d?&;pqwnahngg) -dien-3-
0 ydr
, gg}g ':éeri:y?ﬁ%rfiegl cg(r)é%:?/ttﬁ%( g?g @?C%S%é

ydroxymethylerfl8 %4 -faRMUIA Aee-19-noM 1GR9 3@) -dien-B-
acid y-lactone] @gqmglgﬂaaheéhﬂ) 676-(1,2-Ethanediyh 167 13 hpdpoxy-153,16a-
17a-pregna-4,20 g §9 AR %’L carhio @ﬁ%"zﬁdﬁf&@ﬁ {Example 28)
)-1713- hydrO( 5 - methylene-1 r-17a na-4,20(zZ)-dien-3-
acid y- Iartnnp ﬁg‘; F@r y '9 Evdmxv MA«%‘LQ %'E‘Hlf‘: thyleng-19 "

173-Hydroxy-15 0,16 a-methylene-19-nor-17
pregna-4,6,20(Z)-trien-3-one-21-carboxylic
acid y-lactone (Example 13)

17B3-Hydroxy-15 [,16 B-methylene-19-nor-17
pregna-4,6,20(Z)-trien-3-one-21-carboxylic
acid y-lactone (Example 20)

a-

o-

(E/Z)-3-(Hydroxyimino)-17 -hydroxy-15
methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-15 3,16 (-
methylene-19-nor-17 o-pregna-4,20(2)-diene-

a,16 a-

21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 a-
methyl-15 a,16 a-methylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 -
methyl-15 a,16 a-methylene-19-nor-17 a-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone




carboxylic acid y-lactone (Example 293) 1713-Hydroxy-613,713; 1513,1613-bismethylene-19
nor-17u-pregna-4,20(Z)-dien-3-one-21- carboxylic acid y-lactone (Example 29A)

1713-Hydroxy-15a,16a-methylene-19-nor-17CC " pregna-4,6,20(2)-trien-3-one-21-carboxylic acid

y-lactone (Exampl

pregna-4,6,20(Z)-trien-3-one-21;
(E/Z)-3-(Hydroxyimino)-1713-hyzq

21-carboxylic acid

methylene-19-nor{17u-pregna-4
(E/Z)-3-(Hydroxyimino)-1713-hyc

4,20(2)-diene-2I-c

methyl-15U,16u-methylene-19-n¢

(E/Z)-3-(Hydroxyi

4,20(Z)-diene-21-¢

methyl-153,163-m

(E/Z)-3-(Hydroxyim

diene-21-carboxyl

e 13) 1713-H

droxy-1513,1613-m&thylene-19-nor-17a-

y-lactone (E/l

arboxylic acid

qum@é@ﬂ{a%gw%me (Egamplﬁgd}bxw a- ’
ey e e S et A S brede <
ﬁ@?ﬁ%‘%%i&%@wm 36l y-lactone Y-lactone

Irexyy B (HNeBRyhb3. 16 13-metpyigarn§-nor-A713-pregn:
VRsHORS s (B iy o Riine)sb 3 3-hydrgay:

S
]

nNinQ)-1 7‘2-de!
arboxylic geid
ethyl -n
[ AydI
c acid y-lactor

r-1713-pregna- 4,20(Z)-diene-2l-carboxylic udgé]r%_
S ol
[0} A w: O ;

lactone -
gfﬁg‘f—q&{ SREY ylcanp-1f3-n(¥r'-‘r1l .C-pregna:

YEEOLEEH (EGXy itn(hty)d1oxyiming3-hy@-bydroxy /&hyl-

e-"o,N

14 -

D4 ad" e Inem e Aodigna-71-cabaxlis Agig ygctone

G YA ety ene k80C  ra-pregna-4,20
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-ethyl-
150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-ethyl-
153,16 B-methylene-19-nor-17 o-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone

(E/Z2)-3-(Hydroxyimino)-17
153,16 B-methylene-19-nor-17

B-hydroxy-7  [3-ethyl-
a-pregna-4,20(2)-

2)-

(E/Z2)-3-(Hydroxyimino)-17
150,16 a-methylene-19-nor-17

diene-21-carboxylic acid y-lactone
OH (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
Q@ 150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
A g diene-21-carboxylic acid y-lactone

B-hydroxy-7  [-vinyl-
a-pregna-4,20(2)-

diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
153,16 B-methylene-19-nor-17 o-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-
153,16 B-methylene-19-nor-17 o-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
H (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 a-
QE?SK cyclopropyl-15 0,16 a-methylene-19-nor-17 a-
A pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 -
cyclopropyl-15 a,16 a-methylene-19-nor-17 a-




(E/Z)-3-(Hydroxyimino)-173-hydroxy-73-ethyl- 15a,16a-methylene-19-nor-17a-pregna-4,20(Z)-
diene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-173-hydroxy-7CC-ethyl-
153,163-methylene-19-nor-17CC-pregna-4,20(2)- diene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyi

nino)-173-hydroxy-73-ethyl- 153,183-methylene-19-nor-17a-pregna-4,20(

diene-21-carboxyl
15a,16a-methylen
(E/Z)-3-(Hydroxyin
diene-21-carboxyl
153,163-methylen
(E/Z)-3-(Hydroxyin
diene-21-carboxyl
cyclopropyl-15a,1¢
(E/Z2)-3-(Hydroxyin
pregna-4,20(Z)-die

c acid y-lactor
e-19-nor-17a-|
nNin0)-173-hydr
c acid y-lactorn
£-19-nor-17a-|
NiN0)-173-hydr
c acid y-lactor
»a-methylene-
nNino)-173-hydr
2ne-21-carbox

1@idGrZ MR (E)EtpyeneRbEydraxydra-vinyl- "
DIgSRH20(2)- "0.N diene-2l-carboxylic acid y-lactone
oxy-73-vinyl- 15U,16a-methylene-19-nor-17a-pregna-4,20(|
SE(E) 2y By PRARORINPITG)- 17 3- h RS- Ginyl-
gl T)- diepa-R B-tactykgitie-avidy-iaLtone a-

y_

I %t %/ )-3-(Hydroxyimino)-173-hydroxy-7CC- ! _ _
19-nor-17a- "o,N pregna-4,20(Z)-diene-21-carboxylic acid y
Q&Y Z) 3B-yetvpxgpyindbd, 1 6a-methyigtexy97noBi7a - 15 -
yigaeiflopylagione (R B 3riEiigene/imine)r=173-hydioxy-7C
pregna-4,20(Z)-diene-21-carboxylic acid V-
lactone

(E/Z)-3-(Hydroxyimino)-17 -hydroxy-6-
methylene-15 a,16 a-methylene-19-nor-17
pregna-4,20(Z)-diene-21-carboxylic acid
lactone

(E/Z2)-3-(Hydroxyimino)-17 3-hydroxy-6-
methylene-15 3,16 B-methylene-19-nor-17
pregna-4,20(Z)-diene-21-carboxylic acid
lactone

a-

o-

Bt Ao 3 mekreral 9-a9t 1 7a-pregna-4,20(Z

- lactone

C-

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6
hydroxymethylene-15 0,16 a-methylene-19-nor-
17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-15 0,16 a-methylene-19-nor-
17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-15 3,16 B-methylene-19-nor-

17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone

(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  [3-
hydroxymethylene-15 3,16 B-methylene-19-nor-
17 a-pregna-4,20(Z)-diene-21-carbo xylic
y-lactone

o-

acid

(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-

17B-hydroxy-15 a,16 a-methylene-19-nor-17 o-

pregna - 4,20(Z) - diene - 21- carboxylic acid




cyclopropyl-153,163-methylene-19-nor-17CC- pregna-4,20(Z)-diene-21-carboxylic acid 'y- lactone
(E/Z)-3-(Hydroxyimino)-173-hydroxy-73- cyclopropyl-153,163-methylene-19-nor-17CC-
pregna-4,20(Z)-diene-21-carboxylic acid 'y- lactone (E/Z)-3-(Hydroxyimino)-173-hydroxy-6- H

9-nor-17a- Ho,N prebfha-4,20(Z)-diene-21-carboxylic acid 'y- lactone

methylene-15a,16
(E/Z)-3-(Hydroxyin

-methylene-

pregna-4,20(Z)-diene-21-carbox

hydroxymethylene|

actone (E/Z)-3-(Hydroxyimino)-1
17u-pregna-4,20(Z)-diene-21-ca

hydroxymethylene

yli id 'y- lactone |
-15a,16a—mettn§[%f2§’-%’§¥-w§r9ﬁlé, '
7B Ry dsgxe3-ohy dd Ry eteigeact 5800184-mettiene-19-nor-
I lpoaytia-4¢20 (ZH deterzl (Ear) e3a(lity dmpigimino)-173-hydyexy-6 CC-

-153,163-methylersnd 9-nor- 17u-pregna-4,20(Z)-diene-21-carboxylic acia

nin0)-173-hydraaytérenethylene-153,163-methylene-19-nor-17CC-

I S

oxylic acid y-I

y-l actone

(E/Z)-3-(Hydroxyir

H N\ 4=~ | (|
1Mo)-173-[ya

17u-pregna—4,20(22)-diene-§%: a

nn 1 } +1 I 40D 400D +1 1 1 0O
U)g'OJ' ITYUroxylreulylerie-195, Lo s-ITietlylerie- 1 I-1101 -
rié

%)ﬁ%‘ﬁd}ﬂjr?&yﬁﬁfﬁ%ﬂ B-hydroxy-6 a,7 q;

150,16 a-bismethylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  B,7 B;
150,16 a-bismethylene-19-nor-17 a-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-

60,7 a;153,16 B-bismethylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-

6[3,7 ;153,16 B-bismethylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-15
methylene-19-nor-17 o-pregna-4,6,20(2)-
triene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-15 (3,16 (-
methylene-19-nor-17 o-pregna-4,6,20(2)-
triene-21-carboxylic acid y-lactone

a,16 a-

17 B3-Hydroxy-18-methyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone

17 3-Hydroxy-18-methyl-15 3,16 -methylene-19-
nor-17 a-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone (Example 9)

173-Hydroxy-7 a-methyl-18-methyl-15 0,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone
17B3-Hydroxy-7 [-methyl-18-methyl-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone
17B-Hydroxy-7 a-methyl-18-methyl-15 3,16 B-




(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)- H 173-hydroxy-15cc,16a-methylene-19-nor-17a- ~cN
pregna-4,20(Z)-diene-21-carboxylic acid 'y - 16 - lactone (E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-
173-hydroxy-153,163-methylene-19-nor-17CC- pregna-4,20(2)-diene-21-carboxylic acid y- lactone

(E/Z)-3-(Hydroxyi

nino)-173-hydroxy-6u,7u;

" 15a,16bbismethylene-19-nor-17a-pregna- "o

N

4,20(Z)-diene-21-¢
15a,16a-bismethy
(E/Z)-3-(Hydroxyin
4,20(Z)-diene-21-¢
153,163-bismethy
(E/Z)-3-(Hydroxyin

arboxylic acid
ene-19-nor-17%
nNin0)-173-hydr
arboxylic acid
ene-19-nor-171
NiN0)-173-hydr

yrieigeee (A8 Hydraxyiraie-4,28(ydliexy363,73;

SheetNaarh Ahgne-21-cahgudiceagidatiaetan
OXY- 6a,7% 153,163- blsmethyla(!ne 19-nor- 1% l@regnZ-

ﬂﬁcﬂmomﬁ) B-MGMEAArRE)YEE3-hydrdxie 63,73;
angtagleaec4, 26(d)-iene-aipcagbaxd k0 @)idiérd:tone ~|
%Welﬁueéﬁibxm%tﬁﬂéne -19- nQIIé&é‘nBrGE}f@r@lé 28(72)-

triene-21-carboxyl
methylene-19-nor-
173-Hydroxy-18-m
7-lactone 173-Hyc

cacid 7<4actone

17a-pregr a-4/6.
et V164
) ~18“meth

b 1Z)-3=(Hydroxyimino)-173-hydroxy-153;163-
26¢

ﬂ)’dﬁ‘i’éﬁg 219caHtAAIESE IABactoneds16 a-

-methyleme—lg-n'cmdﬁl?u pregrand-2QA Fdar33ene-21- ca
VA& L e3rpsimdener19-  y-lactone
173-Hydroxy-7 [-ethyl-18-methyl-15 0,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone
17B3-Hydroxy-7 a-ethyl-18-methyl-15 3,16 B-

methylene-19-nor-17 o-pregna-4,20(2)-dien-3-

one-21-carboxylic acid y- lactone (Example 5A)
173-Hydroxy-7 [B-ethyl-18-methyl-15 3,16 B-
methylene-19-nor-17 o-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone (Example 5B)

rboxylic acid

17B3-Hydroxy-7 a-vinyl-18-methyl-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone
173-Hydroxy-7 [B-vinyl-18-methyl-15 0,16 a-
methylene-19-nor-17 o-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone
173-Hydroxy-7 a-vinyl-18-methyl-15 3,16 B-

methylene-19-nor-17 o-pregna-4,20(2)-dien-3-

one-21-carboxylic acid y- lactone (Example 6A)
17B3-Hydroxy-7 B-vinyl-18-methyl-15 3,16 B-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-
one-21-carboxylic acid y-lactone (Example 6B)

17B3-Hydroxy-7 a-cyclopropyl-18-methyl-

150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone
17B3-Hydroxy-7 [-cyclopropyl-18-methyl-

150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone

17B3-Hydroxy-7 a-cyclopropyl-18-methyl-




nor-17CC-pregna-4,20(Z)-dien-3-one-21- carboxylic acid 7-lactone (Example 9) 5
173-Hydroxy-7a-methyl-18-methyl-15a,16a- methylene-19-nor-17a-pregna-4,20(2)-dien-3-
one-21-carboxylic acid 7-lactone 173-Hydroxy-73-methyl-18-methyl-15cc,16a-

methylene-19-nor-17a-pregna-4

20(Z2)-dien-3- one-21&arboxylic acid 7-lactone

173-Hydroxy-7CC

173-Hydroxy-7a-e

173-Hydroxy-7CC

rmethyl-18-me
one-21-carboxylic jacid y-lactone
methylene-19-nor{17a-pregna-4
thyl-18-methyl-
one-21-carboxylic |acid y-lactone
methylene-19-nor{17CC-pregna
rethyl-18-methy

nr\id \I Inhfnn

thgR1ES f-6thl Teneredhytener 19-nordrégraragre2)-20(Z2)-0

2{%&%@0?”7% one-21-carboxylic acid y-lactone (Example 4}
hylene -19-nor-17a-pregna-4,20(Z)-dien-3-

17 3HHyethonoyy 77 3fettyglaiBemgh§HhSenlaEs 3,16 p-
Frehglediengdn G072 1-Carpaylis- a9id () afpns:

Tl e

one-21-carboxylic ja
methylene-19-nor-
173-Hydroxy-7a-v
one-21-carboxylic |a
methylene-19-nor-

17a pregna -4

42B(E)Ldimy—$—mnﬁ?ﬁmnmﬂk&3mdib)dda y-lactore IEx@ample
ﬁaﬂﬁanén@tw&n&w N@pel mqoezfcé’@ﬁzé-dlen -3-

[-18-me 16a-
Zﬁg%len@&%\% 1¥icarboxyllc acéﬁly lactone

17 B-Hydroxy-6-methylene-18-methyl-15 3,16 B-
methylene-19-nor-17 o-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone

RRBRIRALY- LfBak)Rroxy-{Jgmethyl-18- met(gyia%% 163

ien-3-

53)

R

OH

173-Hydroxy-6 a-hydroxymethylene-18-methyl-
150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone
17B-Hydroxy-6 B-hydroxymethylene-18-methyl-
150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone
173-Hydroxy-6 a-hydroxymethylene-18-methyl-
153,16 B-methylene-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone
17B3-Hydroxy-6 B-hydroxymethylene-18-methyl-
153,16 B-methylene-19-nor-17 o-pregna-4,20(2)-

dien-3-one-21-carboxylic acid y- lactone
(Example 10)
H 6,6-(1,2-Ethanediyl)-17 B-hydroxy-18-methyl-
¥ 150,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
¢ dien-3-one-21-carboxylic acid y-lactone

6,6-(1,2-Ethanediyl)-17 B-hydroxy-18-methyl-
153,16 B-methylene-19-nor-17 o-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y- lactone

(Example 11)

17B3-Hydroxy-6 a,7 a; 15 a,16 a-bismethylene-18-
methyl-19-nor-17 o-pregna-4,20(2)-dien-3-one-
21-carboxylic acid y-lactone

173-Hydroxy-6 (3,7 ;150,16 a-bismethylene-18-




173-Hydroxy-7CC-vinyl-18-methyl-153,163- methylene-19-nor-17a-pregna-4,20(Z)-dien-3-
one-21-carboxylic acid y-lactone (Example 6A) 173-Hydroxy-73-vinyl-18-methyl-153,163-
methylene-19-nor-17a-pregna-4,20(Z)-dien-3- one-21-carboxylic acid y-lactone (Example 63)

173-Hydroxy-7a-c\

clopropyl-18-

ethyl- 15U,16u-me#fylene-19-nor-17a-pregna-4,20(Z)-

dien-3-one-21-car
15U,16a-methylen
173-Hydroxy-7CC
dien-3-one-21-car
1713-Hydroxy-713
one-21-carboxylic
methylene-19-nor-
1713-Hydroxy-6-m
one-21-carboxylic
15U,16u-methylen

boxylic acid y-
e-19-nor-17a-
-cyclopropyl-1
boxylic acid y-
-cyclopropyl-1
acid y-lactone|
17u-pregna-4
ethylene-18-n
acid y-lactone]
e-19-nor-17a-

antahg- 193didroxy-o-preyelepropylaienetyte-
PeanahARIdcRien-3-ongglsparboxylic acid y-lactone
B-methyl - 18 - 1513,1613-methylene-19-nor-17CC-pregna-
AABridy dERanSole7AR: 15 B;16 B-bismethylene-18-
vyl 6B 11761 3- anptbyhené A0 Z)edidn@3-pregna-4,20(Z
(ExaEBisIR) aditL3-HydiosvErmetdenss 1§-methyl-15a,

20(Z)-dien-3- one-21-carboxylic acid y-lactone

A RTRSIE S 3 Prfcinyloh. Folhob- RO YR8 20(2)
hel8AHEE noxytBa-hyahionegme #hyle(s-denriztnd-
pmm&b%ﬂkzﬁcmen -3-oRaattorarEratipiaciy y-lactone o”

1713-Hydroxy-613
dien-3-one-21-car

-nydrox

eth

tene-18-meth 5U‘IGa‘meThy|€ne—I§!‘iTUr‘ﬁa—fT€gha—¢
actEridydroxy- 8 methyl-15 0,16 a-methylene-19-

nor-17 a-pregna-4,6,20(2)-trien-3-one-21-

carboxylic acid y-lactone

17 B-Hydroxy-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,6,20(2)-trien-3-one-21-
carboxylic acid y-lactone (Example 3)

4,20(2)-

)-dien-3-
16a-

dien-3-

20(2)-

(E/Z)-3-(Hydroxyimino)-17 -hydroxy-18-
methyl-15 a,16 a-methylene-19-nor-17
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-18-
methyl-15 [3,16 B-methylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone

a-pregna-

(E/Z)-3-(Hydroxyimino)-17 -hydroxy-7
methyl-18-methyl-15 0,16 a-methylene-19-nor-
17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone

(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-
methyl-18-methyl-15 0,16 a-methylene-19-nor-

a_

17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-7 a-
methyl-18-methyl-15 3,16 B-methylene-19-nor-

17 a-pregna-4,20(Z)-diene-21- carboxylic acid

y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-7 -
methyl-18-methyl-15 3,16 B-methylene-19-nor-

17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone




1713-Hydroxy-6a-hydroxymethylene-18-methyl- 1513,1613-methylene-19-nor-17a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone 1713-Hydroxy-613-hydroxymethylene-18-methyl-
1513,1613-methylene-19-nor-17a-pregna-4,20(Z)- dien-3-one-21-carboxylic acid y-lactone (Example 10)
6,6-(1,2-Ethanediyl)-1713-hydroxy-18-methyl- 15U,188-methylene-19-nor-17a-pregna-4,20(Z)-

dien-3-one-21-car
1513,1613-methyl
11) 1713-Hydroxy
21-carboxylic acid
methyl-19-nor-17a
1513,16[3-bismeth
(Example 2) 17[34
methyl-19-nor-17a
1713-Hydroxy-18-
acid y-lactone 171
nor-17u-pregna-4,

hoxylic acighy-
6afal 154,14

y-lactone 171
-pregna-4,20(
ylene-18- met
Hydroxy-6[3,7
-pregna-4,20(
methyl-15a,16
13-Hydroxy-18
6,20(Z)-trien-3

ﬂg@%ﬁl-ﬁy@%ﬁﬁhﬁgﬁﬂwn'ln%h%@%il{&r&?&%- t
- A, —diep-3:qne-21- ic acjd y-lacton
;:l-%ﬂgg%[gﬁéne-%Biﬁm&gt&l‘%@ggﬂég}ﬁﬁgﬁfe}énaA, _g(Z)-dier
OLRAIH ¥é?ié)n@'i‘:l‘s’?535%%1‘7<§3z§it’;5ﬁ>§,¥1r\%thfﬂ@ﬁe-18 -19- ¥
7pdiene3-one- 21-carboxylic acid y-lactone 1713-Hydroxy-
-NAkH 8k -420(2)-dighs -21-ge l
R %%dgs%?@%ﬂﬁﬁ 12 eyl pethgrc 2
TR, 28R BRRTRAEHF 7 SsBRSH (Exafple 1)
aPrRetyieRB(I Y diene 2Auceregryia 6 20¢7)-trien-3-one-2t -
-faetimd-1513,1613-methylene-19-

8BRS Y 1actong (F5RPT So-ethyi-

e (Example
-3-one-

ba,7a;
cid y-lactone

carboxylic

18-methyl-15 3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-ethyl-
18-methyl-15 3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone
OH (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
Y 18-methyl-15 a,16 a-methylene-19-nor-17 a-
"~ g pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-
18-methyl-15 a,16 a-methylene-19-nor-17 o-
pregna-4,20(Z)-diene-21-carboxylic acid V-
lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
18-methyl-15 (3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid V-
lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-
18-methyl-15 (3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid V-
lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 a-

cyclopropyl-18-methyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-diene-21-carboxylic
acid y-lactone

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-7 -




(E/Z)-3-(Hydroxyimino)-1713-hydroxy-18- methyl-15a,16a-methylene-19-nor-17a-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-1713-hydroxy-18-
methyl-1513,1613-methylene-19-nor-17a-pregna- 4,20(Z)-diene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyi
17a-pregna-4,20(Z
methyl-18-methyl-
(E/Z)-3-(Hydroxyin
17u-pregna-4,20(
methyl-18-methyl-
20 - (E/Z)-3-(Hydr¢
pregna-4,20(Z)-die
18-methyl-15cc,16
(E/Z2)-3-(Hydroxyin

nin0)-1713-hy

roxy-7u " methyl-18methyl-15a,16a-methylene-19-nor- "o

N

')-diene-2|-car
15cc,16a-metk
NiN0)-1713-hy(
')-diene-21-ca
1513,1613-me
DXYimino)-173
2ne-21-carbox
a-methylene-]
nNino)-173-hydr

boyolbprapidl- yetaesang (5/2)-3-(Idyrbaxyimsingledd-13-hydrox

Yene7L A REghAkpIEE) kA dipnsadit-carboxylic acig
III’OXX-?C_%— r(?thyl-18-methyl-1513,1613_—m_ethy|ene-19-nor
rggg(yllcyacf: oy‘-elactone (E/Z)-3-(Hydroxyimino)-1713-hydro
ttylERe- [ 9ydmxyiminpyegha-4,20Zndieng-2 1-aarboxylic ag
fla_xxérag%aﬁzﬁﬁimeﬂz&m%hyﬁ13991&6@%&@%%&6?9-”0%1
iC a - ne 735 Xyiming);173-hydroxy-73-
{5.‘2}{0%‘?;&;) ?%ég%_gigg%zﬂ{-ed%ﬁ%%ﬁrcgr cI)IQyIiC gcid y}llact
S CiRAlRE

(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-
cyclopropyl-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-diene-21-carboxylic

acid y-lactone

y-713-
y-lactone

Ky-713-

id y-lactone -

7CC-

ethyl-

bne

(E/Z)-3-(Hydroxyimino)-17 [-hydroxy-6-
methylene-18-methyl-15 a,16 a-methylene-19-
nor-17 a-pregna-4,20(Z)-diene-21-carboxylic

acid y-lactone

(E/Z)-3-(Hydroxyimino)-17 -hydroxy-6-
methylene-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(2)-diene-21-carboxylic

acid y-lactone

OH

(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6
hydroxymethylene-18-methyl-15 0,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-diene-
21-carboxylic acid y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-18-methyl-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6
hydroxymethylene-18-methyl-15 3,16 B-
methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  [3-
hydroxymethylene-18-methyl-15 3,16 B-
methylene-19-nor-17 o-pregna-4,20(Z)-diene-

o-

o-

21-carboxylic acid y-lactone




18-methyl-153,163-methylene-19-nor-17CC- pregna-4,20(Z)-diene-21-carboxylic acid y- lactone
(E/Z)-3-(Hydroxyimino)-173-hydroxy-73-ethyl- 18-methyl-153,163-methylene-19-nor-17CC-
pregna-4,20(Z)-diene-21-carboxylic acid y- lactone (E/Z)-3-(Hydroxyimino)-173-hydroxy-7u-vinyl- "
18-methyl-15cc,16a-methylene-]

9-nor-17CC- "0.N pPégna-4,20(Z)-diene-21-carboxylic acid

y- lactone

(E/Z)-3-(Hydroxyin
pregna-4,20(Z)-die
18-methyl-153,163
(E/Z2)-3-(Hydroxyin
pregna-4,20(Z)-die
cyclopropyl-18-me
7-lactone (E/Z)-3-
nor-17CC-pregna-

nino)-17 -ﬁﬂﬂdl

ne-21- @o

nino)-1
2ne-21-carbox
thyl-15cc,16a-
Hydroxyimino
4,20(Z)-diene+

C(B/ZK%X“%’&T&%M%B}%GJ@(@&%@%H]%t@a]/i?ne-19-nor-17a7-c
y - 1aC ra-(Hy imino)- - OXy-
91?@%97%%@&%%@%/26%2)d.e@é?cagé@gﬁgy e%bl y- lac
I3 A8t A8 A%3 1 iARARAIE. 19-nor-17CC-
yREidcidvyadtiiene 5 (E/Z)-3-(Hydroxyimino)-173-hydroxy-7
e e
2‘117_&-{}%/ r)%ﬁ)%iSJﬁet%y_l-%c opro&;ié -_metﬁ))(e_neS-(.;L%’- a-me
nor-17 a-pregna-4,20(2)-diene-21-carboxylic

acid y-lactone

C-vinyl-
tone

a n
bxylic acid
thylene-19-

OH (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-
y 6a,7 0,15 a,16 a-bismethylene-18-methyl-19-nor-
o 17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone
(E/Z)-3-(Hydroxyimino)-17 -hydroxy-
6[,7 ;150,16 a-bismethylene-18-methyl-19-nor-
17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-
60,7 a;153,16 B-bismethylene-18-methyl-19-nor-
17 a-pregna-4,20(Z)-diene-21- carboxylic acid
y-lactone
(E/Z2)-3-(Hydroxyimino)-17 B-hydroxy-6  B,7 B;
153,16 B-bismethylene-18-methyl-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid V-
lactone
+J | (E/2)-3-(Hydroxyimino)-17 B-hydroxy-18-
¥ methyl-15 a,16 a-methylene-19-nor-17 a-pregna-
o 4,6,20(Z)-triene-21-carboxylic acid y- lactone
(E/Z)-3-(Hydroxyimino)-17 -hydroxy-18-
methyl-15 3,16 B-methylene-19-nor-17 o-pregna-
4,6,20(Z)-triene-21-carboxylic acid y- lactone
63,7 B; 15 (3,16 B-Bismethylene-4-chloro-17 B-
hydroxy-18-methyl-19-nor-17 a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y- lactone
(Example 8)
4-Chloro-17 [B-hydroxy-15 a,16 a-methylene-19-

nor-17 a-pregna-4,20(2)-dien-3-one-21-




acid y-lactone (E/Z)-3-(Hydroxyimino)-173-hydroxy-7CC- cyclopropyl-18-methyl-153,163-methylene-19-
nor-17CC-pregna-4,20(Z)-diene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-173-hydroxy-73-

cyclopropyl-18-methyl-153,163-methylene-19- nor-17u-pregna-4,20(Z)-diene-21-carboxylic
y-lactone (E/Z) -3-(Hydroxyiming)-173-hydroxy-6 H @8thylene-18-methyl-15a,16a-methylen

acid
e-19- Ho,N

nor-17u-pregna-4,20(Z)-diene-21 watwsxlitaddid y-lagtmee e/ A:a3uthhkel t@yyimino)-173-hyd

roxy-6-

methylene-18-methyl-153,163-meihylene-19- nor-17u-pregna-4,20(2)-diene-21-carboxylic
(E/Z)-3-(Hydroxyimino)-173-hydro&g%? -rQ'Illz/dr&%ﬁ%ﬁéﬁ%e-l%hﬁe%ﬁmﬂgﬂ%élgﬁo,N OH
methylene-19-nor{17u-pregna-4|2RZ}-tieéhBrepna-4rBBiglidiagid-pnactdne

acid y-lactone

(E/Z)-3-(Hydroxyimino)-17 3-hydraxyriasey iy duickymethyl e d8-{Brednybid 370, 16a-

methylene-19-nor-17CC-pregna-4,20(Z)-diene- 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-173-hydroxy-6CC- hydroxymethylene-18-methyl-153,163-
methylene-19-nor-19E e AaiS:, 9 (Hsdie RS Ry N8y - W& one
(E/Z)-3-(Hydroxyimim)el zgrhgeods-88h HhdrogpaiatofleméicalBionstigl-153,163- I can
be used alone or in combination with estrogen in
5 medicinal products for contraception.

The derivatives according to the invention are

therefore suitable in particular for the production of

a medicinal product for oral contraception and for the
10 treatment of pre-, peri- and postmenopausal complai nts,

including use in preparations for hormone replaceme nt

therapy (HRT).

Owing to their favorable action profile, the

15 derivatives according to the invention are moreover
especially well suited to the treatment of premenst rual
complaints, such as headaches, depressive moods, wa ter
retention and mastodynia.

20 The use of the derivatives according to the inventi on
is especially preferred for the production of a
medicinal product with progestational, and preferab ly

also antimineralocorticoid and neutral to slightly
androgenic action.

25
Treatment with the derivatives according to the
invention is preferably applied to humans, but can also
be carried out on related mammalian species, for
example dog and cat.

30
For use of the derivatives according to the inventi on
as medicinal products, they are combined with at le ast
one suitable pharmaceutically harmless additive, fo r
example a carrier. The additive is for example suit able

35 for parenteral, preferably oral, application. Relev ant



methylene-19-nor-17CC-pregna-4,20(2)-diene- 21-carboxylic acid y-lactone - 22 -
(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl) " 1713-hydroxy-18-methyl-15a,16a-methylene-19- "o,N
nor-17u-pregna-4,20(Z)-diene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-
1713-hydroxy-18-methyl-1513,1613-methylene-19-#t-17u-pregna-4,20(2)-diene-21-carboxylic acid
y-lactone (E/Z)-3-(Hyetexyisirzng- 1 pharmatrexyediybasiaslia, l6agdnameathylene-18-methyl-19-nor- "aN
17u-pregna—4,20(Z)i-rqj'?%mf%1mfb95anm@§idow-éaama% (Fyar3-4btygiroxyimino)-1713-hygroxy- 613,713,
15a,16a—bismethylenue- 8-née|th¥l-&%-sréorét17c -pre na-4.,g0(Qéd|%nee-%a1-carboxylic acidlé/-lactone
(E/Z)-3-(Hydroxyimﬁ1oT—fﬁ Sy droxys 63 a/ra; ’ ,%%-H?sme?ﬁyﬁe’ne-18-methyl-19-n_or-’

17u-preg na—4,20(Z)V8%%bﬁ%{§rH&§ﬁB<ﬂ8ﬁe WMASRISEN R 306N droxyimino)-1713-Kfiroxy-613,713;
1513,1613-bisrhethpledects carthglihSolis-o7ay, foe g @O (@)-thblee-21-carboxylic adi#l 'y- lactone ~j
(E/Z)-3-(Hydroxyimissardd kauwelroaxnpp8sitorridylchbaulén-methyleger19-nor-17a-pregnag “o,N

form, for example as solutions, suspensions or
emulsions. Optionally they also contain excipients,

such as preservatives, stabilizers, wetting agents or
10 emulsifiers, salts for altering the osmotic pressur e or

buffers. For parenteral application, oily solutions are

suitable in particular, for example solutions in se same

oil, castor oil and cottonseed oil are suitable. To

increase the solubility, solubilizers can be added, for
15 example benzyl benzoate or benzyl alcohol. It is al SO

possible to incorporate the derivatives according t o]

the invention in a transdermal system and therefore

apply them transdermally. For oral application,

consideration may be given in particular to tablets ,
20 coated tablets, capsules, pills, suspensions or

solutions.

Further examples of administration routes are

intravaginal or intrauterine administration. This i S
25 possible with physiologically tolerated solutions s uch
as, for example, an aqueous or oily solution with o r

without suitable solubilizers, dispersants or
emulsifiers. Examples of suitable oils are peanut o il
cottonseed oil, castor oil or sesame oil. The selec tion
30 is by no means restricted thereto. For intravaginal or
intrauterine administration it is possible to use
special systems such as an intravaginal system (e.g
vaginal ring, VRS) or an intrauterine system (IUS)
which release an active substance of the present
35 invention from a reservoir over a prolonged period
(e.g. 1, 2, 3,4 or 5 years).
A representative example of an intrauterine system
which may be mentioned is MIRENA 0. This is a T-shaped,



4,6,20(2)-triene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-1713-hydroxy-18-
methyl-1513,1613-methylene-19-nor-17a-pregna- 4,6,20(Z)-triene-21-carboxylic acid y-lactone 613,713,
1513,1613-Bismethylene-4-chloro-1713- hydroxy-18-methyl-19-nor-17a-pregna-4,20(2)-
dien-3-one-21-carboxylic acid y-lactone (Example 824-Chloro-1713-hydroxy-15a,16a-methylene-19-
nor-17u-pregna-4,2{bndigasi-arrel2hsiag icadutewlie agideyddaiond (Example 18)  ayer
4-Chloro-173-hydroxypked d pAnsixigne-19- nor-17u-pregna-4,20(Z)-dien-3-one-2I- carboxylic acid
y-lactone (Example EJ%.O.n the basis of rttlp]elr prgscg?atgtlonal efflqaﬂ%%peeq novel compounds with the

i nistration 1s._further vig. an im . S
general chemical fonmuta T can’ be used alond o in compination estrogen in 5 medicinal products for

contraception. The HBRYLSVESAGYRRATED YherDEHH e MR Ebre suitable in parBedlar for the
production of &medicinddpreckactte, oral dontlegeptidteanpcoigmgre 10 areadment of pre-, peri- and

postmenopausal cosypipiis siireneipalyaerinTpeRamRiRn S jetdhgsmane replacement ghegapy (HRT).
Owing to their favorlﬁlglea%ﬁggni éﬁéi&@erlipqnlg %%Wr%tlil\éﬂs ﬁ]%q]réj'jng\;é)r the invention are moreover
e t [

especially well suited to the treatment of pr mensﬂgj%al corg)PIalnts, ﬁg;:h as headaches, depressive
moods, water reter_Ptf8 99 rr%engSyFﬁaQ'Z H" 5 (%fﬁ)af?v ﬁr@cording to the invention is
especially preferredTiiantegradistiaResaymedicinal product with progestational, and preferably

10

The dosage of the derivatives according to the
invention in contraceptive preparations should be 0 .01
to 10 mg per day. The daily dose in the treatment o f
premenstrual complaints is around 0.1 to 20 mg. The
15 progestational derivatives according to the inventi on
in contraceptive preparations and in medicinal prod ucts
for the treatment of premenstrual complaints are
preferably administered orally. The daily dose is
preferably administered as a single dose. The
20 aforementioned dosages relate to oral administratio n
forms.
On use of a depot formulation, the appropriate dosa ge,
equivalent to the aforementioned oral dosages, is
released continuously each day from the depot syste ms
25 described above and employed in the long term.

A depot formulation, for example an IUS, releases p er
day an amount of 0.005 to 10 mg of a compound of
general formula 1.

30
The progestational and estrogenic active components are
preferably applied together orally in contraceptive
preparations. The daily dose is preferably administ ered
as a single dose.

35
As estrogens, consideration may be given to synthet ic
estrogens, preferably ethinylestradiol, but also
mestranol, and natural estrogens, including
phytoestrogens.



also antimineralocorticoid and neutral to slightly androgenic action. 25 Treatment with the derivatives
according to the invention is preferably applied to humans, but can also be carried out on related
mammalian species, for example dog and cat. 30 For use of the derivatives according to the invention
as medicinal products, they are combined with at lead one suitable pharmaceutically harmless additive,
for example a carrier. The additive is for example suitable 35 for parenteral, preferably oral, application.

Relevant - 24 matetigls a6 Ritaymacgufinadiersitahleo@anicroliargagic inert additives, for example
water, gelatin, gum 8Fraebicoha}]csto%e,ﬂ§(t%arqp rmaggl%siilég? sé[g&rat%ft?% v{egetable oils, pol%alkylene glycols
etc. The medicinal 5 proaacts gan be in 86 |dmf%rm, 95t examp'i]e as ta Jrets, coated tables, suppositories,

capsules, or in liqui-Y8rmY fGRRMISHIEHS! solitonMOEBe FRIIARS d° eRfulsions. Optionally they also
contain excipiebts, aathdmipigsgioatiosy, stabiliferspivattinigistcrents or 10 emulsifierdiosalts for altering

the osmotic pressuig@e buerscHodepareateralappphisadien, alyssgkitioamar@t suitable in particular, for
example solutions i@gﬁ{;@g}ﬁ f&iltr‘f@%ﬂf th@ﬂgoﬂ%ﬁogéﬁe@oggféqss itable. To increaseﬁge solubility,
a e

solubilizers can be , for 15 example benzyl benzoate or benzyl alcohol. It is also possible to
incorporate the deriattes according to the invention in a transdermal system and therefore apply them
transdermally. For oral application, consideration may be given in particular to tablets,

10  As estrogens in medicinal products for the treatmen t of

pre-, peri- and postmenopausal complaints and for

hormone replacement therapy, natural estrogens are

mainly used, in particular estradiol, but also the

esters of estradiol, for example estradiol valerate , or
15 also conjugated estrogens (CEEs = conjugated equine

estrogens).

The progestational, antimineralocorticoid and

androgenic or antiandrogenic action of the compound s
20 according to the invention was investigated by the

following methods:

1. Progesterone receptor binding test:

25 Using cytosol from progesterone receptor—expressing
insect cells (Hi5), competitive binding to the
progesterone receptor was determined from the abili ty
to displace 3H-progesterone as reference substance from
the receptor. If a compound has an affinity

30 corresponding to progesterone, this corresponds to a
competition factor (CF) of 1. CF values greater tha ni
are characterized by a lower affinity for the
progesterone receptor, and CF values of less than 1 are
characterized by higher affinity.

35
2. Mineralocorticoid receptor binding test:

The test was carried out as in 1., with the followi ng
modifications: cytosol from mineralocorticoid recep tor-



20 coated tablets, capsules, pills, suspensions or solutions. Further examples of administration routes
are intravaginal or intrauterine administration. This is 25 possible with physiologically tolerated solutions
such as, for example, an agueous or oily solution with or without suitable solubilizers, dispersants or
emulsifiers. Examples of suitable oils are peanut oil; Zdottonseed oil, castor oil or sesame oil. The
selection 30 is by nexpeasmesinistet thetsto.(A®) intasagusaldyr &tdauteene administration it is possible
to use special systeshs SN bR Mk ayaginal systeridsstrofmginal ring, VRS) or an intrauterine system
(IUS) which release an active substance of the present 35 invention from a reservoir over a prolonged
period (e.g. 1, 2, 3, 4 or 5 years). A representative example of an intrauterine system which may be
mentioned is MIRERAAIFPHRNSELARK A49ENI 3858 |evonorgestrel-releasing intrauterine system from
Bayer Schering Pharma AG. Administration is further possible via an implanted depot system composed
of an inert carrier maferiglstuchs TagidorRxaBale 12 hiatdeg@dai@ipolymer or a synthetig silicone

polymer. These de‘?ﬂ&&ﬁ‘iﬁ'&ftmﬁéeleaﬁﬁog&? acﬂ\{)%ingr g'@rgbgha C @E’%Iﬁ?]_manner over a prolonged
period (e.g. 3 montréz F5({) ﬁ%)l/ears and are tid subcutaneously. 10 The dosage of the derivatives
i ti

mplan :
according to the in co S%pﬁ\%lspr E'é":fs (W?ssshlﬂﬁﬁg’be .(bltlf'(? 10 mg per day. The daily dose
in the treatment of [REREEASIAUABEYIARPIARTS is arolitesiasi§r20eng. The

10
The results of the binding tests and the ratio of t he
competition factors CF(PR) and CR(MR) are shown in
Table 1, which for comparison also shows receptor
binding values of drospirenone as reference substan ce
15 A
4. Determination of progestational action by means of
transactivation tests:
20 The culture medium used for culture of the cells us ed
for the assay was DMEM (Dulbecco's Modified Eagle
Medium: 4500 mg/ml glucose; PAA, #E15-009) with 10% FCS
(Biochrom, S0115, batch #615B), 4 mM L-glutamine, 1 %

penicillin/streptomycin, 1 mg/ml G418 and 0.5 ug/mi
25  puromycin.

Reporter cell lines (CHO K1 cells stably transfecte d
with a fusion protein from the PR-ligand-binding do main
and a Gal4-transactivation domain and a reporter

30 construct, which contained luciferase under the con trol
of a Gal4-responsive promoter) were seeded at a den sity
of 4 x 10 * cells per well in white, opaque tissue
culture plates each with 96 wells (PerkinElmer, #P1 2-
106-017) and kept in culture medium with 3% DCC-FCS

35 (serum treated with activated charcoal to remove
interfering components contained in the serum). The
test compounds were added eight hours later, and th e
cells were incubated with the compounds for 16 hour S.
The tests were carried out in triplicate. At the en d of



15 progestational derivatives according to the invention in contraceptive preparations and in medicinal
products for the treatment of premenstrual complaints are preferably administered orally. The daily dose
is preferably administered as a single dose. The 20 aforementioned dosages relate to oral administration
forms. On use of a depot formulation, the appropriat€@osage, equivalent to the aforementioned oral
dosages, is releasédcabationoukty eaeliday foontdménde pibesystientsr 25velescribed above and employed
in the long term. A q%gt,gg{m%ﬁaon,rg@ﬂ&g@npw,@ﬂn I Srelqﬁﬁeesr perafigy an amount of 0.005 to 10 mg
of a compound of qen{eral formula 1, 3b lgl%estatlo o ic active components are

138 a ons 8069

preferably applied toa@e &P orafyah con racep tve ar ally dose is prefera%ly administered

as a single dose. 3¥edsthsy@ é"’@bﬁ@lﬁf@f&‘fﬁfﬁ FH‘éS} B‘étgr\/@mr%thetlc estrogens@iSreferably
ethinylestradiols butl@tsinometstrandP berdstatural Bt gehapiechjdingapthytottstrogens. - 26 The estrogen

is administered in ajgailyeaeedat th@ascormy@m@ to e phzmacolagicay aigken af&e1 to 0.04 mg
ethinylestradiol. Thlé\)%r[](?{gg rﬁgﬁg S IQ AN g{ﬂ oraég%ﬁlé@ different admlnls[tratlon route is

chosen, an appropriate Osaq-cﬁﬁ ount equiva ent tot eaoremgn?oned oral dosage i |s to be used. 10
S

As estrogens in meti@n&i'pro foPiRetiathfe At results an

comparison, corresponding results for drospirenone as
10 reference substance A.

5. Determination of antimineralocorticoid action by
means of transactivation tests:

15 The antimineralocorticoid activity of the test
substances was determined as for the transactivatio n
tests described above.

The following modifications were undertaken: In thi s
20 case reporter cell lines were used (MDCK cells) tha t

express the human mineralocorticoid receptor, and

transiently contain a reporter construct that conta ins

luciferase under the control of a steroid hormone-
responsive promoter.

25
The culture medium used for cultivation of the cell s used
for the assay was DMEM EARLE'S MEM (PAA, Cat.. E15- 025)
provided with 100U penicillin/0.1 mg/ml streptomyci n (PAA,
Cat: P11-010), 4 mM L-glutamine (PAA, Cat: M11-004) and

30 fetal calf serum (BIO Witthaker, Cat: DE14-801F).

For determination of antimineralocorticoid efficacy , 1
nM aldosterone (SIGMA A-6628, Lot 22H4033) was adde d to
the cells, to achieve almost maximum stimulation of the
35 reporter gene. Inhibition of the effect indicated a
mineralocorticoid-antagonistic action of the substa nces

(Table 2; for comparison, corresponding values for
drospirenone (A)).



pre-, peri- and postmenopausal complaints and for hormone replacement therapy, natural estrogens are
mainly used, in particular estradiol, but also the esters of estradiol, for example estradiol valerate, or 15
also conjugated estrogens (CEEB = conjugated equine estrogens). The progestational,
antimineralocorticoid and androgenic or antiandroge#fic action of the compounds 20 according to the
invention was investigbtadriirthigoriadiosrid g geetiotxigidhdryggeistamioe receptor binding bgst: 25 Using

cytosol from progesistone se68RLABXRIES$HGs -Insect cells (Hi5), competitive binding to the
progesterone receptor was determined from the ability to displace 3H-progesterone as reference

substance from the receptor. If a compound has an affinity 30 corresponding to progesterone, this

corresponds to a cORfhetRIFHIZBMF GRS PIBTEY alBedOFrebr thsn 11€8Fe characterized by a lower
affinity for the progesbstaneesecepsodeiat@redahsedasf lbss tzmsdctivaticharacterized by higher affinity.
35 2. Mineralocortiageisld geeptbiebiagdma test: The test was carried out as in 1., with the following
modifications: cytosol from mineralocorticoid receptor - 27 expressing insect cells (Hi5) was used, and

the reference substance was 3H-aldosterone. 3. Androgen receptor binding test: 5 The test was carried
outas in 1., with thJ%|J§¥)\jﬂ&"’?ﬂoH?f?@é{fﬁﬁ‘iQ”éth§6?fﬂ&gfhd%ndrfbg‘&? r@@éﬁtor- expressing insect cells

(Hi5) was used, andeperter cell lines were used (PC3 cells) that expr ess
10 the androgen receptor, and a reporter construct tha t
contains luciferase under the control of a steroid
hormone-responsive promoter.

The culture medium used for cultivation of the cell S used
15 for the assay was RPMI medium without phenol red (P AA,
#E15-49), provided with 100U penicillin / 0.1 mg/ml
streptomycin (PAA, Cat: P11-010), 4 mM L-glutamine (PAA,
Cat: M11-004) and fetal calf serum (BIO Witthaker, Cat:
DE14-801F).
20
For determination of the antiandrogenic efficacy, 0 .05
nM R1881 was added to the cells, in order to achiev e
almost maximum stimulation of the reporter gene.
Inhibition of the effect indicated an androgen-
25 antagonistic action of the substances (Table 2; for
comparison, corresponding values for drospirenone ( A)).

If the production of the starting compounds is not
described here, these are known to a person skilled in

30 the art or can be prepared similarly to known compo unds
or methods described here. The isomeric mixtures ca n be
separated into the individual compounds by the usua I
methods, for example crystallization, chromatograph y or
salt formation. The salts are prepared in the usual

35 way, by adding, to a solution of the compound with the

general chemical formula
excess of a base or acid, which is optionally in
solution, if necessary separating the precipitate o
processing the solution in the usual way.

I, the equivalent amount or an



reference substance was 3H-testosterone. 10 The results of the binding tests and the ratio of the
competition factors CF(PR) and CR(MR) are shown in Table 1, which for comparison also shows
receptor binding values of drospirenone as reference substance 15 A. 4. Determination of progestational
action by means of transactivation tests: 20 The cult8®e medium used for culture of the cells used for the
assay was DMEM (Dulbecco's Modified Eagle Medium: 4500 mg/ml glucose; PAA, #E15-009) with 10%

FCS (Biochrom, 508ds.cbatpBiRiko Rt M detliitarpingnit%h BRRALANIN/streptomycif, kang/ml G418 and

0.5 }Lig/ml 25 puromlyécg.re%epts){zti%rncell rines %Ir—]|10 lﬁln glls Slggbl%gransfneet}gd with a fusion protein from
the PR-Iigand-bindiR% 80Mmain *and 2 Gal transactvation domain amd a reporter 30 construct, which

contained luciferas€NRBEAHEEYHR o of & CHASVELPhAFEPBHIEOIR Y'§ePEE8dded at a density of 4 x
104 cells per well irsivhite, iopachantissuencuhiae Blates eathRvfth 86 el (P&KifiEinder, #P12- 106-017)

and kept in culture ma@iyne Wity Si&ddpredh (86 umdtie B vith activated charcoal to remove
interfering components contained in the serum) . The test compounds were added eight hours later, and

the cells were incu%@t d with the cqéngﬁn(ri?s for 16 hours. The tests were carried out in triplicate. At the
end of - 28 incubat/dn the medlUm coftiini giﬂ%eé ct%rrev\%smr%ﬂ?&/g@@nﬂrr%placed with lysis buffer.
After luciferase assay substrateP{afee§0"2EBR501) had been added, the 96-well plates were then put in

a microplate 10 U is an oxygen atom, two alkoxy groups OR ¥ a

C,-Cp-alkylene- o, w-dioxy group, which can be
linear or branched, and R 19 stands for a C 1-
Cyo-alkyl residue,
R isaC 1-Coo-alkyl residue,
15 X isan NR  222R2!P group, an alkoxy group OR 22
R2 R 2 jndependently of one another, are hydrogen,
Ci-Cyo-alkyl or together form a C 4-C10- o, 0-
alkylene group, which can be linear or
branched,
20 R? isaC 1-Cgo-alkyl residue.

Compounds 2 and 3 in Scheme 1 each have a double bond
between C ° and C ® or between C ° and C ! and another
double bond between C 2and C %orbetweenC 3%andC “

25
Compounds 7 to 9 in Scheme 1 each have a double bond
between C *and C ° or between C  ° and C ° or between C  ° and
c'.

30 For a person skilled in the art it is obvious that in
the descriptions of the synthetic transformations i tis
always assumed that if necessary other functional
groups present on the steroid structure are suitabl y
protected.

35
The introduction of a 6,7-double bond with formatio n of
compounds with the general chemical formulae 4, 13 or
18 is carried out by bromination of the respective 3, 5-

dienol ethers 3, 12 or 17 followed by elimination of



5 luminometer (Pherastar, BMG Labtech), and the luminescence was measured. The ICSO values were
evaluated using software for calculating dose-effect relations. Table 2 presents the test results and, for
comparison, corresponding results for drospirenone as 10 reference substance A. 5. Determination of
antimineralocorticoid action by means of transactivaién tests: 15 The antimineralocorticoid activity of the
test substances was/detgeminedaiitor thedrajosadiikatiple testsriesirinkd.above. The following
modifications were gpder@ken:dpdhisi €0 raaeteBaLer Gell dpesavere ased MPEKrrslis) that express
the human mmeral%or 'Co'f&jl%em t%r nd tranféq}tl Ccoptain g reporter construct that contains
luciferase under the contro er0| Cho?m(}/ne reSéonswe promoter. 25 The culture medium used for
cultivation of the cells used for the assay was DMEM EARLE'S MEM (PAA, Cat.: E15-025) provided with
100U penicillin®.1 regndiene petheydino(PiratioCaf FAMOLOYS: mM L-glutadinel@an, Gat: M11-004)
and 30 fetal calf segamsoR Exaitleake cdratd BEL4s881 e spediatermination of antimiggsalocorticoid
efficacy, 1 nM aldogjgrone @'%ﬁd@ 66@8 Lgé&Zl—Hg@g») Waﬁﬁﬁg&&to he Jﬁ@gs to achieve almost

maximum stlmulatlon of the 35 reE?brﬁ ene I gﬁ?clon of the ‘}] hqate
mineralocorticoid- aﬁ 5@'85‘ Qe 4 208,85t e‘?TPQH cd parison, corresp%ndlng values

for drospirenone (A)3NEEY @ENHESniHEBRCOf androgden|cl§n@éndr%éﬁlé%ﬁ(dﬂdo)meeans of

transactivation@estsieating the 6-bromo compound with basic reagents, f or
example with LiBr or Li 2CQ, in aprotic solvents, such
as dimethylformamide, at temperatures of 50-120°C o r

alternatively by heating the 6-bromo compounds in a
solvent, such as collidine or lutidine.

15
The introduction of a substituent R 4 can be carried out,
for example, starting from a compound with one of t he
general chemical formulae 6, 11, 13, 14, 16 or 18, by
epoxidation of the 4,5-double bond with hydrogen

20 peroxide under alkaline conditions and reaction of the
resultant epoxides in a suitable solvent with acids
with the general chemical formula H-R 4 where R “ can be
a halogen atom, preferably chlorine or bromine.
Compounds in which R 4 has the meaning bromine can for

25  example be reacted with 2,2-difluoro-2-
(fluorosulfonyl)methyl acetate in dimethylformamide in
the presence of copper(l) iodide to compounds in wh ich

R' has the meaning fluorine. Alternatively, starting
from a compound with one of the general chemical

30 formulae 6, 11, 13, 14, 16 or 18, halogen can be
introduced directly by reaction with sulfuryl chlor ide
or sulfuryl bromide in the presence of a suitable b ase,
for example pyridine, with R 4 having the meaning
chlorine or bromine.

35
Compound 4 is converted by methenylation of the 6,7-
double bond by known methods, for example with
dimethylsulfoxonium methylide (see for example DE-A 11
83 500, DE-A 29 22 500, EP-A 0 019 690, US-A 4,291, 029;



The androgenic/antiandrogenic action of the test 5 substances was determined as for the transactivation
tests described above. The following modifications were made: In this case reporter cell lines were used
(PC3 cells) that express 10 the androgen receptor, and a reporter construct that contains luciferase
under the control of a steroid hormone-responsive p#@moter. The culture medium used for cultivation of
the cells used 15 fdr. therass@evas R&MI 184¢dREM (Tig6A) mharmuimpd (RAA, #E15548%, provided with

100U penicillin / O.Wg@lthg{rﬁmgrgyﬁmﬂ &vid Gratigh 1dnREAh gkl -glutamine (PAA,Cat: M11-004)
and fetal calf serum fB Witthaker, Cat; .DE14-801 P 20 For determln%t}lé)rlln?(f) the antiandrogenic
8

efficacy, 0.05 nM R188T Wasaédadqe% to the e gs,’inWorarér(‘t%nack:)}%esveeoaa{ﬁnost maximum stimulation of the

reporter gene. InhifigdAdY RS HuiRafe@ BRI @ 9E 9B onistic action o¥the substances

(Table 2; for comparison, corresponding values for drospirenone (A)). If the production of the starting
compounds is not drsafbeddiasetipese arddrovedotaimarsendsiddesda idriee art or can be prepared

similarly to known cam sororsmﬁgl}ﬁﬁ%ﬂqﬁgg?eg %Tﬁc%%ﬂésou E.ric mixtures can be%separated into
ethods : i

the individual compounds by the usua . for example crystallization, chromatography or salt
formation. The salts&? %Ir 8&%}%%%06%&&33@%&9, Bgfadding, to a solution of the compound with the

general chemical formula I, the equivalent amount or an excess of a base or acid, which is optionally in
solution, if ned@ssasystypiatirag thieeprepipitateior grogessidg the solution 118 th@RuByalRvas.

together form 1,2-ethanediyl) starts from compounds 11

or 14, which are first converted to a 3-amino-3,5-diene

derivative 15 (X= NR 22R2') By reaction with formalin

in alcoholic solution, the 6-hydroxymethylene

15 derivative 16 (R ® = hydroxymethylene) is obtained. After
converting the hydroxyl group into a leaving group,

such as a mesylate, tosylate or even benzoate, comp ound

18 can be prepared by reaction with

trimethylsulfoxonium iodide using bases, such as al kali
20 hydroxides, alkali alcoholates, in suitable solvent S,

such as dimethyl sulfoxide.

For introduction of a 6-methylene group, compound 16 (R ©
= hydroxymethylene) can be dehydrated with for exam ple
25  hydrochloric acid in dioxane/water. Compound 18 (R % R ©°

together form methylene) can also be produced after

converting the hydroxyl group into a leaving group,

such as a mesylate, tosylate or even benzoate (see DE-A

34 02 329, EP-A 0 150 157, US-A 4,584,288; J. Med.
30 Chem 34, 2464 (1991)).

Another possibility for the production of 6-methyle ne

compounds 18 is the direct reaction of the 4(5)-

unsaturated 3-ketones, for example of compound 16 (R %=
35 hydrogen), with formaldehyde acetals in the presenc e of

sodium acetate with for example phosphorus oxychlor ide

or phosphorus pentachloride in suitable solvents, s uch

as chloroform (see for example K. Annen, H. Hofmeis ter,

H. Laurent and R. Wiechert, Synt hesi s 34 (1982)).



- 30 The compounds with the general chemical formula | are prepared, starting from compounds with the
general chemical formula 1 (Scheme 2), according to the method 5 shown in Scheme 1, in which R4,
R6a, R6b, R7, R18 and Z have the meanings stated previously and in which R6, R7 in 5 and 6, together,
are an oxygen atom or a methylene group, 10 U is-a#Boxygen atom, two alkoxy groups OR19, a
C2-C10-alkylene-a, c8-dioxy group, which can be linear or branched, and R19 stands for a C1- C20-alky!l
residue, R20 is a Cie20@lkyirgriANE. dambitRAsNRZIARBAD g, apralkgyy group OR22, Rua R21b
independently of one gmaortaq%rh are h gro&}en Cl\/ﬁ%o'ﬁ'gy' orntogfatré%re folrérgl a C4-Clo-a,o- alkylene
group, which can belihear or branc erH, W 2218 %aé _ -C%—aﬁkyl résiaue. bogppounds 2and 3in
Scheme 1 each hat88d8uble Bond" b¥inEs and ¢ Br9RYvedH CB and C10*HAd Bnother double
bond between &2 aedeli®ofdistasert@Boantibond 25 Compounds 7 to 9 in Scheme 1 each have a double
bond between C4 and C5 or between C5 and C6 or between C5 and C10 30 For a person skilled in the

art it is obvious thatdg, the, dﬁs%ri%ggﬁ)@f }gp 8 gm réc 116a[]§fa°r£”ﬂﬂ§1ﬂ8dt is always assumed that if
necessary other fug&tion&? roups present on the s@er%d strg%ur?lgre sui_tr?bwh&otected. 35 The

introduction of a 6, Aa8UMEbDARd with t§ha&HP" <L 1 65), 1
isomerization of the double bond is achieved by hea ting

10 the 6-methylene compounds in ethanol with 5%
palladium/charcoal catalyst, pretreated either with
hydrogen or by heating with a small amount of

cyclohexene. The isomerization can also be carried out
with a catalyst that has not been pretreated, if a
15 small amount of cyclohexene is added to the reactio n

mixture. The formation of small proportions of
hydrogenated products can be prevented by adding an
excess of sodium acetate.

20  Alternatively, compound 17 (X= OR %) can be used as
precursor. The direct preparation of 6-methyl-4,6-d ien-
3-one derivatives has been described (see K. Annen, H.
Hofmeister, H. Laurent and R. Wiechert, Li eb. Ann. 712
(1983)).

25
Compounds 18 in which R ° represents an a-methyl
function can be prepared in suitable conditions fro m
the 6-methylene compounds ( 18: R % R " together form
methylene) by hydrogenation. The best results

30 (selective hydrogenation of the exo-methylene funct ion)
are achieved by transfer-hydrogenation ( J. Chem Soc.
3578 (1954)). If the 6-methylene derivatives 18 are
heated in a suitable solvent, for example ethanol, in
the presence of a hydride donor, for example

35 cyclohexene, then 6 o-methyl derivatives are obtained at
very good vyields. Small proportions of 6 g-methyl

compound can be isomerized in acid conditions
(Tetrahedron 1619 (1965)).



compounds with the general chemical formulae 4, 13 or 18 is carried out by bromination of the respective
3,5- dienol ethers 3, 12 or 17 followed by elimination of - 31 hydrogen bromide (see for example J. Fried,
J.A. Edwards, Organic Reactions in Steroid Chemistry, from Nostrand Reinhold Company 1972, p.
265-374). 5 The dienol ether bromination of compousds 3, 12 or 17 can for example be carried out as for
the specification frameStsstdsve, 288pdra63). ldydeogen brompdemestiphinatiopowittisfoisnation of the
compounds with the gengrakpiemical fopmaulaget 43 93lghissachigypdRy 10 heating the 6-bromo
compound with basic reagents, example with LiBr or Li2CO3. in aprotic solvents, such as
dimethylformamide,C 8“@%8&&?%5 %%5(%]%2% olgogllt%)r(ﬁgm/gvawlhhega{rt?%%r}ﬁe 6-bromo compounds in a

solvent, such as coMdfR: oF ITRHNE . AENPIREMAIB Al PRRGH R Eeht R4 can be carrieB out, for
example, startifg frtra apcesepoendiwithtalyofahwuesendl eheraiidl fddmulae 6, 11, 13, 14, 16 or 18, by

epoxidation of the 4eR:6oni6lp-RanenwEhIdYd Er &Dtherexifdspoeten alkaline conditiogszand reaction of
the resultant epoxng%iQ. %EHH tmss%g{gﬁgé/{/lgﬂ ﬂgégg |¥Vf§%ﬁlﬂ§n gneral chemical formy g H-R4, where R4

can be a halogen atpm refgra chlorine ar bromine. Compounds in which R4 has the meaning

bromine can for 25 8ample 68 Pécte_k&‘)\rﬂﬁ&h ﬂ??difﬂ?&r‘[ﬂgf_- ( or_osulfonyl)metﬁ@iezg&\éf‘ate in
dimethylformamide §ROH@a s eplettis céppertiaodieaco isompliaresd indvhich R4 has the meaning
fluorine. Alternativebxastapiendyframsirgcamamin dpsithcdes ofoheegamptal chemical 30 formulae 6, 11, 13,

14, 16 or 18, halogemie@shBRbenzoic acid, in a suitable solvent, such as
dichloromethane. As an alternative, the epoxidation can
also be carried out with hydrogen peroxide in the
presence of for example of hexachloroacetone or 3-

15 nitrotrifluoroacetophenone. The 5,6 o-epoxides formed
can then be opened axially using appropriate alkylm ag-
nesium halides or alkyllithium compounds. In this w ay,
5a-hydroxy-6  B-alkyl compounds are obtained. The 3-keto
protecting group can be cleaved, obtaining the 5 o

20 hydroxy function, by treatment in mild acidic
conditions (acetic acid or 4N hydrochloric acid at

0°C). Basic elimination of the 5 o-hydroxy function with

for example dilute aqueous sodium hydroxide solutio n

yields the 3-keto-4-ene compounds with a 6-alkyl gr oup
25 inthe B position. Alternatively, cleavage of the ketal

in harsher conditions (with aqueous hydrochloric ac id

or another strong acid) yields the corresponding 6 o

alkyl compounds.

30 The introduction of a 7-alkyl, 7-alkenyl or 7-alkyn yl
group to form compounds with the general chemical
formula 14 is effected by 1,6-addition of a
corresponding organometallic compound to the precur sor
with the general chemical formula 13 under the action

35 of copper salts. Divalent metals, such as magnesium and
zinc, are preferred; chlorine, bromine and iodine a re
preferred as counterions. Suitable copper salts are
monovalent or divalent copper compounds, for exampl e
copper chloride, copper bromide or copper acetate. The



introduced directly by reaction with sulfuryl chloride or sulfuryl bromide in the presence of a suitable
base, for example pyridine, with R4 having the meaning chlorine or bromine. 35 Compound 4 is
converted by methenylation of the 6,7- double bond by known methods, for example with
dimethylsulfoxonium methylide (see for example DE#% 11 83 500, DE-A 29 22 500, EP-A 0 019 690,
US-A 4,291,029; - 32adtidkmakdemplatodn 84h Stett 862}, tdon eaerppund 5 (R6, R7 together form a
methylene group), egfaiRjg-R MIETEHIT iR vRRt AR ISRBEISnavhich can be separated into the
individual isomers for example by chromatography. 5 Compounds of type 5 can be obtained as described
in the examples or similarly to these specifications, using similar reagents to those described there. 10
Synthesis of the spif8&yeAERBHISun® 18 ¥R 6:}%?664togéﬁ1er*§rﬁ’f 1,28tR8RRAM Garts from
compounds 115or Mhiohiéistardfirircan\engdrntawBLacaimda Gawenedderivative 15 (XByNRz1aR21b) By

reaction with formakigagfigicoholigg@ution, wagmngmethylm@&@ﬁﬂ@tive 16 (R6 =
hydroxymethylene) ig, gggg%éé\fﬁ%rggm\éﬁg&g 6?%@ P(}‘n ngmério a leaving group, such as a
ve

mesylate tosylate enzog&e co ound can gﬁre ) reaction with

trimethylsulfoxoniu f'o&r&?‘cﬂgfﬁg e?ségrt r}fhagg'ﬁkﬁ tf@ﬁ%‘? ‘El%é alkali alcoholates®i suitable
solvents, such as d#fletiy| $dB0%idé0 FBIeintrealiefANsirg6- ﬁﬂétﬁWét%”@%up, compound 16 (R6 =
hydroxymethyléene) @damés cefylithaye tywlitiaz toreax@ampeal2Ehbyrdeacfdoric acid in dioxaneflaater.

Compound 18 (R6ag R 7z denoting NOR 1 NNHSO,RY)). Suitable tertiary
bases are for example trimethylamine, triethylamine ,

pyridine, N,N-dimethylaminopyridine, 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN) and 1,5-

15 diazabicyclo[5.4.0Jundec-5-ene (DBU), pyridine bein g
preferred. An analogous method is described for exa mple
in WO-A 98/24801 for the production of correspondin g 3-

oxyimino derivatives of drospirenone.

20  For the preparation of an end product with the gene ral
chemical formula I with Z denoting two hydrogen atoms,
the 3-oxo group can be removed for example followin g
the instructions given in DE-A 28 05 490 by reducti ve
cleavage of a thioketal of the 3-keto compound on a

25 suitable precursor, for example of compounds with o ne
of the general chemical formulae 6, 11, 13, 14, 16, 18
or 20.
The formation of spirolactones to compounds with on e of

30 the general chemical formulae 6 or 11 is carried out

starting from the corresponding 17-hydroxypropenyl

compounds 5 or 10, by oxidation. Oxidation processes

that may be mentioned are for example the Jones

oxidation, oxidation with potassium permanganate fo r
35 example in an aqueous system of tert.-butanol and

sodium dihydrogen phosphate, oxidation with sodium

chlorite in aqueous tert.-butanol, optionally in th e

presence of a chlorine trap, for example in the



together form methylene) can also be produced after converting the hydroxyl group into a leaving group,
such as a mesylate, tosylate or even benzoate (see DE-A 34 02 329, EP-A 0 150 157, US-A 4,584,288;
J. Med. 30 Chem. 34, 2464 (1991)). Another possibility for the production of 6-methylene compounds 18
is the direct reaction of the 4(5)- unsaturated 3-keton&s - for example of compound 16 (R6 = 35 hydrogen),
with formaldehyde acetalscin the presehgiecdbusackynvadefatexididtidor extmple phosphorus oxychloride
or phosphorus pentaghigsidesindiyitakle solvents, such as chloroform (see for example K. Annen, H.
Hofmeister, H. Laurent and R. Wiechert, Synthesis 34 (1982)). - 33 The 6-methylene compounds can be
used for the preparation of compounds with the general chemical formula 18, in which R6a is methyl and
R6b and R7 5 together form an additional bond. For this it is possible for example to use a method
described in Tetrahedron 21, 1619 (1965), in which isomerization of the double bond is achieved by
heating 10 the 6-methylene compounds in ethanol with 5% palladium/charcoal catalyst, pretreated either
with hydrogen or by heating with a small amount of cyclohexene. The isomerization can also be carried
out with a catalyst that has not been pretreated, if a 15 small amount of cyclohexene is added to the
reaction mixture. The formation of small proportions of hydrogenated products can be prevented by
adding an excess of sodium acetate. 20 Alternatively, compound 17 (X= OR22) can be used as
precursor. The direct preparation of 6-methyl-4,6-dien- 3-one derivatives has been described (see K.
Annen, H.



Hofmeister, H. Laurent and R. Wiechert, Lieb. Ann. 712 (1983)). 25 Compounds 18 in which R6b
represents an a-methyl function can be prepared in suitable conditions from the 6-methylene
compounds (18: R6a, R6b together form methylene) by hydrogenation. The best results 30 (selective
hydrogenation of the exo-methylene function) are achieved by transfer-hydrogenation (J. Chem. Soc.
3578 (1954)). If the Seheetleylene derivatives 18 are heated in a suitable solvent, for example ethanol, in
the presence of a hydride donor, for example 35 cyclohexene, then 6a-methyl derivatives are obtained at
very good yields. Small proportions of 63-methyl compound can be isomerized in aeid conditions
(Tetrahedron 1619 (1965)). - 34 The selectiveR|b8 eparation of 63-methyl compounds is also possible. For

this, the 4-en-3-one 5slr|]ch compound 16, greye acted it example with ethyle e glycol, trimethyl
orthoformate in dichﬁér%nﬁrgﬁéne in 5 theg g“*

Yeedfcatalytic amoun or example
p-toluenesulfonic acid, to the correspgngihg 3xKetals. During this ketali here is isomerisation of the
double bond into position C5. Selective egoxidation?of this 5-doubf ®ond isachiéved for 10 example by
using organic per-acids, for example m- chloroperbenzoic acid, in a suitable solvent, such as
dichloromethane. As an alternative, the epoxidation can also be carried out with hydrogen peroxide in the
presence of for example of hexachloroacgtone or 3 15 nitrotrifluogacetophenone. The T-epoxides

o |
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nesium halides or alkyllithium compounds. In this way, 5a-hydroxy-63-alkyl compounds are obtained.
The 3-keto protecting group can be cleaved, obtaining the 5a 20 hydroxy function, by treatment in mild
acidic conditions (acetic acid or 4N hydrochloric acid at 0C). Basic elimination of the 5a-hydroxy function
with for example dilute aqueous sodium hydroxide séfution yields the 3-keto-4-ene compounds with a
6-alkyl group 25 in then(3rposifmmtiAltedpatively, cleavage of the ketal in harsher conditions (with aqueous
hydrochloric acid or another strong acid) yields the corresponding 6a- alkyl compounds. 30 The
introduction of a 7-alkyl, 7-alkenyl or 7-alkynyl group to form compounds with the general chemical
formula 14 is effected by 1,6-addition of a dhrresponding orgar® allic compound to thé&prgcyrsor with

the general chemical formula 13 under th&adtion 35 of copper |valent metals, su agnesmm
and zinc, are prefefred? chiorfe, bro @% d iodine Are & eBpper salts

dichloromethane. The compounds 6, 11, 113, 14, 16, 18 or 20 obtainé@, in 5 which Z stands fdr an oxygen
atom, can be converted by reaction with hydroxylamine hydrochloride, alkyloxyamine hydrochlorides or
sulfonyl hydrazines in the presence of a tertiary amine at tempagxa‘tures fronpss- +49Cﬂto their
corresponding E/Z-configured 10 oximes or sulfonyl hydrazones (general ch
denoting NOR if NNHSO2RI)). Suitable tertiary

6, 11, 13,
14,16, 18

Compound 1 in Scheme 2 has a double bond between C and
C® or between C  ° and C *° and another double bond between

CandC %orbetweenC 2andC *



bases are for example trimethylamine, triethylamine, pyridine, N,N-dimethylaminopyridine, 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN) and 1,5 15 diazabicyclo[5.4.0Jundec-5-ene (DBU), pyridine being
preferred. An analogous method is described for example in WO-A 98/24801 for the production of
corresponding 3- oxyimino derivatives of drospirenor®® 20 For the preparation of an end product with the
general chemical f@chelad with Z denoting two hydrogen atoms, the 3-oxo group can be removed for
example following the instructions given in DE-A 28 05 490 by reductive cleavage of a thioketal of the
3-keto compound on a 25 suitatle precursor, for example @f compounds with one of the geperal chemical
formulae 6, 11, 13, 14, 16, 18 o« 2Q. The formation of spirotaktbnes to compounds wi d
general chemical formulag6 O i i
compounds 5 or 10, by o@@ . Oxidation processg | may be mentioned .@o gxample the Jones
oxidation, oxidation With potassiurtpermanganafeYor 35 éxaraple in an aquéolls system 2§ tert.-butanol
and sodium dihydrogen pho%phate, oxidation with sodium chlorite in aqueous tert.-bu%anol, optionally in

the presence of a chlorine trap, for example in the - 36 presence of 2-methyl-2-butene, or by oxidation
with manganese dioxide. - 3Y - Scheme 1 OH Rie His

The following examples are provided for further
explanation of the invention, without it being limi ted
to the examples shown:

10 Example 1: (17-spirolactonization with ~manganese

dioxide )

63,7 B; 15 (3,16 B-Bismethylene-17 -hydroxy-18-methyl-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone

15
5.87 g manganese dioxide was added to a solution of
865 mg of compound A prepared according to Example la
in 61 ml dichloromethane and stirred for approx. 16
hours at 23°C. It was filtered on Celite, and after
20 concentration by evaporation and chromatography, 83 4 mg



OH R H/ 1 (Scheme 2) 10 R2002 " 110" 456 2 R200Z23 46 OH O Rie (fROH,R8p OHHO//O/OH
R 4Rc5Rc60OHOH R1I8ORieS 1U456U456U456789 OHRI'HOIRiIsORisO 900/R0
\\W\101112 00818RO/RO/ 00O R7 51314 38 - Scheme 1 (continued) O O RieRisRis OO O
11,14 R7 - 40 -

of the title compound was isolated as a crystalline

solid.

'H-NMR (CDCl3): &= 0.6-0.71 (2H), 0.88 (3H), 0.92-1.12

(3H), 1.29-1.99 (13H), 2.12-2.52 (4H), 6.09 (1H), 6 17
5 (1H), 7.51 (1H) ppm.

Example 1a: (Corey cyclopropanation)
63,7 B; 15 (3,16 B-Bismethylene-17 a(2)-(3'-hydroxypropen-

1'-yl)-18-methyl-17 B-hydroxyestra-4-en-3-one  (A) and

10 60,7 a; 15 3,16 B-Bismethylene-17 a(Z)-(3'-hydroxypropen-
1'-yl)-18-methyl-17 B-hydroxyestra-4-en-3-one (B)
3.33 g of a 55% suspension of sodium hydride in whi te
oil was added in portions at 23°C to a solution of

15 16.8 g sulfoxonium iodide in 373 ml dimethylsulfoxi de.
The mixture was stirred for a further 2 hours, 10.6 g
of the compound prepared according to Example 1b wa S
added and it was left to react for a further 2.5 ho urs.
The mixture was poured into water, extracted severa I

20 times with ethyl acetate, the combined organic extr acts
were washed with saturated sodium chloride solution and
dried over sodium sulfate. The residue obtained aft er
filtration and removal of the solvent was purified and

separated by chromatography. 1.51g of the title
25 compound A and 1.01g of the title compound B were
isolated.

Example 1b: (dienone formation from dienol ether)
17a(2)-(3'-Hydroxypropen-1'-yl)-18-methyl-15 3,16 B-
30 methylene-17 [(-hydroxyestra-4,6-dien-3-one

1.03 g sodium acetate, 10 ml water and, in portions , a
total of 4.23 g dibromohydantoin were added, at 3°C , to
a solution of 10.4 g of the compound prepared accor ding

35 to Example 1c in 125 ml dimethylformamide. After 30
minutes, 3.91 g lithium bromide and 3.42 g lithium
carbonate were added to the mixture and it was heat ed
for 3 hours at a bath temperature of 100°C. The mix ture
was poured into water and extracted several times w ith



\R'O/X'CX\RcR7Rc151617 RaOI10O/R7 ReaReeiS ORaOIReaReeRRIisO 6, 11, 13,
19 14,16,18 R8 R O R4 Rea Ree O/R7 R4 Rea Ree 20 5 Compound 1 in Scheme 2 has a double
bond between C5 and C6 or between C5 and C10 and another double bond between C2 and C3 or
between C3 and C4. 39 - Scheme 2 8 8 R OH R OH418 O ~0ji~z020R021 R0O22R 0231 I' ReR
e O 010 \R Z HG:yl R40e24tel e The combined organic extracts were

washed with saturated sodium chloride solution and

dried over sodium sulfate. The residue obtained aft er

filtration and removal of the solvent was purified by
5 chromatography. 6.35g of the title compound was

isolated.

Example 1c: (Lindlar hydrogenation)
17 a(Z2)-(3'-Hydroxypropen-1'-yl)-3-methoxy-18-methyl-
10 150,16 B-methylene-17  B-hydroxyestra-3,5-diene

100 ml pyridine and 5g palladium on barium sulfate
were added to a solution of 75g of the compound
prepared according to Example 1d in 15 |
15 tetrahydrofuran and it was hydrogenated in a hydrog en
atmosphere. It was filtered on Celite and, after
concentration by evaporation, 75.7g of the title

compound was isolated, and was reacted further with out
purification.

20
Example 1d: (hydroxypropyne addition)
17 a(2)-(3'-Hydroxypropyn-1'-yl)-3-methoxy-18-methyl-
153,16 B-methylene-17  B-hydroxyestra-3,5-diene

25 11 of a 2.5-molar solution of buthyllithium in hex ane
was added to a solution of 83 ml of 2-propyn-1-ol i nl
| tetrahydrofuran at -78°C. After 30 minutes a solu tion
of 90 g of 3-methoxy-18-methyl-15 3,16 B-methylene-estra-
3,5-dien-17-one in 0.5 | tetrahydrofuran was added

30 dropwise, allowed to warm up to 23°C and stirred fo ra
further 3 hours. The mixture was poured into satura ted,
ice-cold ammonium chloride solution, extracted seve ral
times with ethyl acetate, the combined organic extr acts
were washed with saturated sodium chloride solution and

35 dried over sodium sulfate. The residue obtained aft er
filtration and removal of the solvent was purified by

crystallization. 90.3g of the title compound was
isolated.



818R18ROHROHO0/z0/2z0/ iss RO25R 0O 26 RO 27 5 The following examples are provided for
further explanation of the invention, without it being limited to the examples shown: 10 Example 1:
(17-spirolactonization with manganese dioxide ) 613,713;
1513,1613-Bismethylene-1713-hydroxy-18-methyl-192nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y- lactone 15 5Eamgpieanganese dioxide was added to a solution of 865 mg of compound A

prepared accordingdQ fxample da i 81a0pigl Rmeane and gk RhRRRyRX916 hours at 23C. It
was filtered on Celitr%r?{? af:[erreZ(r)] a?gfnfﬁ%g%ygr]n § ev_'%%lgrgtéon nd achr matography, 834 mg - 40 of the
titte compound was iSsola ed a8 a?crysta e Sold. 3PENVR ( B‘%fi%):%: 0.6-0.71 (2H), d.88 (3H),
0.92-1.12 (3H), 1.2691056 (13H), 2.12-2.52 (4H), 6.09 (1H), 6.17 5 (1H), 7.51 (1H) ppm. Example la:
(Corey cycloprépanation) 613,713; 1513,1613-Bismethylene-17a(Z)-(3'-hydroxypropen-
I-yl)-18-methyl-1718imdraxye tiaadmsie-3;0nea(Ayaod cdhpuha; B prepar ed

1513,1613-Bismethgé%gﬁjﬂ.lécqg)-.é?k'éll;%ﬁg)xMo%Qé I'-X é%%me:?ﬁgil?&r%épydroxyestra—4-en-3-one (B)
e

3.33 g of a 55% suspension of sodium hydride in white oil was ad in portions at 23C to a solution of
g ° pﬁocesspng an(JJ pu¥i%cat?on, 68 mg of the titPep

compound was isolated.
10  'H-NMR (CDCl3): &= 0.58 (1H), 0.77-1.04 (5H), 0.85 (3H),

1.25 (1H), 1.39 (1H), 1.49 (1H), 1.54-1.91 (7H), 1. 99-
2.18 (4H), 2.26 (1H), 2.49 (1H), 1.99 (2H), 7.48 (1 H)
ppm.

15 Example 3:
17 B-Hydroxy-18-methyl-15 3,16 B-methylene-19-nor-17 a-

pregna-4,6,20(Z)-trien-3-one-21-carboxylic acid Y-
lactone
20 Similarly to Example 1, 5g of the compound prepare d

according to Example la was reacted, and after
processing and purification, 4.12g of the title
compound was isolated.
'H-NMR (CDCl3): &= 0.63 (1H), 0.88 (3H), 0.94 (1H),
25 1.05-1.34 (3H), 1.45-1.93 (7H), 2.16-2.60 (6H), 5.8 1
(1H), 6.05 (1H), 6.29 (1H), 6.45 (1H), 7.45 (1H) pp m.

Example 4: (1,6-addition)
7a,18-Bismethyl-17 B-hydroxy-15 3,16 B-methylene-19-nor-

30 17a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone (A) and 7 3,18-Bismethyl-17 B-hydroxy-15 3,16 (3-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-
carboxylic acid y-lactone (B)

35 3.6ml of a 3-molar solution of methylmagnesium
chloride in tetrahydrofuran was added dropwise to a
suspension of 87 mg copper( I) chloride in 15 ml tetrahy-
drofuran cooled to -30°C, and the solution was stir red
for a further 10 minutes. The solution was cooled t o]



15 16.8 g sulfoxonium iodide in 373 ml dimethylsulfoxide. The mixture was stirred for a further 2 hours,
10.6 g of the compound prepared according to Example Ib was added and it was left to react for a
further 2.5 hours. The mixture was poured into water, extracted several 20 times with ethyl acetate, the
combined organic extracts were washed with saturaf€d sodium chloride solution and dried over sodium
sulfate. The residuezs@inacdaftetdditratropwisd resndvalgf shetselvemihp@snpurified and separated by

chromatography. 1-5\%f6a?$&he tifecdripRymPord A 181 g af thelitle egymppound B were isolated.
Example Ib: (dienoqetrolgmqarté unrafﬁo'%fgi?nfl eﬁﬁ‘&@ i%?aés)- 315?'6'3(% xypropen-I'-yI)-lB-mgﬁle-lSl&1613-
30 methylene-1713- y%r Xyestra-4,6- len-3°0ne 1. §Vg sodium ace?ate, 10 ml water and, In portions, a

total of 4.23 g dibroYGFYeRIRtGIrARIEreexHasEhesre® Wgtutidi dit10.4 g of the compdtind prepared
according 35 t®Exaegiatde thel@gmhindichetbgliorexiraicte weitevdGhedhutes, 3.91 g lithiitin bromide and

3.42 g lithium carbepfigvgresadied (e Hs TEXtdeau@od it avas kprig@d dwsr3 hours at a bath temperature
of 100C. The mixtug%m EBHg\?éJ i ewr%tﬁq]ﬁ‘é‘doﬁfgﬁ?&&eg veraktimes with - 41 ethylcﬁ.lcetate. The
; ] i

combined organic extracts were washed wit satirated sodium chlgride si)lution and dried over sodium

sulfate. The residué’d tairﬁgﬁlool‘f?ér fift atiéneandsp YﬁB{_/al Sfthe s%‘l'\r/'é'ﬁfjwa Bburified by 5 chromatography.
6.35 g of the title coMpBNA@YARNYsoRASHTEX A e | ditle ifdImPRYAFb e nafidn)

17a(Z)-(3'-Hydmoxypapen; bf yheiteatooxpddiBeatieye itblated.

1513,1613-methyleng-f (i3iayskxyeska-3,.5ghaN8s (1H), 0.86 (3H), 0.91 (3H),
0.83-0.94 (1H), 1.04 (1H), 1.14-1.28 (2H), 1.41-1.7 5
(5H), 1.78-1.95 (3H), 2.03-2.15 (2H), 2.19-2.45 (5H ),
2.57 (1H), 5.87 (1H), 6.04 (1H), 7.47 (1H) ppm.

15 'H-NMR (CDCl3) of B: 3= 0.62 (1H), 0.86 (3H), 0.90-1.12

(3H), 1.24 (3H), 1.28 (1H), 1.41 (1H), 1.45-1.88 (8 H),
2.01-2.30 (5H), 2.37 (1H), 2.49 (1H), 5.83 (1H), 6. 02
(1H), 7.44 (1H) ppm.

20 Example 5:
17B3-Hydroxy-7 a-ethyl-18-methyl-15 3,16 B-methylene-19-

nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone (A) and 17 B-Hydroxy-7 [-ethyl-18-methyl-15 3,16 B-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-

25  carboxylic acid y-lactone (B)
Similarly to Example 4, 200 mg of the compound prep ared
according to Example 3 using ethylmagnesium chlorid e
was reacted, and after processing and purification,

30 59 mg of the title compound A was isolated along wi th a
still contaminated mixture, which contained proport ions

of the title compound B.

'H-NMR (CDClI 3) of A: 6= 0.63 (1H), 0.86 (3H), 0.96 (3H),

0.89-1.10 (3H), 1.30 (1H), 1.34-1.89 (11H), 2.01-2. 42
35 (6H), 2.62 (1H), 5.85 (1H), 6.02 (1H), 7.43 (1H) pp m.

Example 6:
17B3-Hydroxy-7 a-vinyl-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-



100 ml pyridine and 5 g palladium on barium sulfate were added to a solution of 75 g of the compound
prepared according to Example Id in 1.5 1 15 tetrahydrofuran and it was hydrogenated in a hydrogen
atmosphere. It was filtered on Celite and, after concentration by evaporation, 75.7 g of the title
compound was isolated, and was reacted further withdut purification. 20 Example Id: (hydroxypropyne
addition) 17a(Z)-(3ladyniexy)rapgnil’-yl)-3frigyieoxy18-ngetmyl-18-methyl-15 B,16 B-
1513,1613-methylepgahyik3dfdraxyasira-3 e liegeash dodz e 4-8-gpelar solution of buthyllithium in
hexane was added to &3 lltcjtg)crim of 83 ml_lof éfmi% n-l-ol in'1 1 tetrahydrofuran at -78C. After 30 minutes
a solution of 90 g of 3 met oxy-(l8-metl¥yf§i § 3-methylene-estra- 3,5-dien-17-one in 0.5 1
tetrahydrofuran was added 30 dropwise, allowed to warm up to 23C and stirred for a further 3 hours. The
mixture was pduredSmdashtieatedmige-¢oRDArmaoiithe chnapiolendadieion, extracted seveeal times with
ethyl acetate, the certyngaOigamRHHacts usig Washedyrikisatutatedsodium chloride solution and

35 dried over s_odiuwa§ulfg ¢ @fe 5ﬂ§idgﬁ&b@m5ﬂ§r %&qat&,?iﬁ&giéﬁ[noval of the solvent was purified
by crystallization. 90.3rﬁ%o the fitle comﬁggﬁg was Isolated, - 42 - Example 2: 6a,7a;t

1513,1613-Bismethiylehd- 2715 AUG- 6 (MRRURHL fhyfaggisolated along wi ha
nor-17CC-pregna-4Si GOnEENRIE HeTPILE R HWIgIc GRETERINEA XORO™S Similarly to Exariiplé 1, 114 mg of
compound B paepaxedhe title compound B.

IH-NMR (CDCl 3) of A: &= 0.61 (1H), 0.90 (3H), 0.94 (1H),

1.10 (1H), 1.24 (1H), 1.33 (1H), 1.46-1.69 (4H), 1. 74
(1H), 1.82-2.05 (3H), 2.07-2.38 (4H), 2.48 (1H), 2. 56
(1H), 2.70 (1H), 2.87 (1H), 5.22 (1H), 5.27 (1H), 5 92

15  (2H), 6.07 (1H), 7.49 (1H) ppm.

Example 7:
17B3-Hydroxy-7 a-cyclopropyl-18-methyl-15 3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid

20 y-lactone (A) and 17 B-Hydroxy-7 B-cyclopropyl-18-methyl-
153,16 B-methylene-19-nor-17 a-pregna-4,20(2)-dien-3-one-
21-carboxylic acid y-lactone (B)

Similarly to Example 4, 200 mg of the compound prep ared
25 according to Example 3 using cyclopropylmagnesium
bromide was reacted, and after processing and
purification, 49.2mg of the title compound A was
isolated along with a still contaminated mixture, w hich
contained proportions of the title compound B.
30 'H-NMR (CDCI 3) of A: 0= 0.09 (1H), 0.38 (1H), 0.49-0.68

(4H), 0.87 (3H), 0.93 (1H), 1.08 (1H), 1.23 (1H), 1 42-
1.63 (6H), 1.71 (1H), 1.83 (1H), 1.88 (1H), 1.99 (1 H),
2.13 (1H), 2.24-2.32 (2H), 2.37 (1H), 2.40-2.49 (2H ),

2.53 (1H), 5.91 (1H), 6.05 (1H), 7.50 (1H) ppm.

35
Example 8: (4-chlorination)
6,7 B;15 (3,16 B-Bismethylene-4-chloro-17 B-hydroxy-18-
methyl-19-nor-17 a-pregna-4,20(2)-dien-3-one-21-
carboxylic acid y-lactone



according to Example la was reacted, and after processing and purification, 68 mg of the title compound
was isolated. 10 1 H-NMR (CDC-13): 6= 0.58 (1H), 0.77-1.04 (5H), 0.85 (3H), 1.25 (1H), 1.39 (1H), 1.49
(1H), 1.54-1.91 (7H), 1.99- 2.18 (4H), 2.26 (1H), 2.49 (1H), 1.99 (2H), 7.48 (1H) ppm. 15 Example 3:
1713-Hydroxy-18-methyl-1513,1613-methylene-19-1?-17CC- pregna-4,6,20(2)-trien-3-one-21-carboxylic
acid y- lactone 20 Similarly to Example 1, 5 g of the compound prepared according to Example la was

reacted, and after ggessinehanghBHHECRHS M dhdd §iaf-Wgditiesgpmpound was isolatggl, 3H-NMR
(CDC-13): 6= 0.63 0.88 , 0.94 (1H), 25 1.05-1.34 (3H), 1.45-1.93 (7H), 2.16-2.60 (6H), 5.81
(TH), 608 (11 a.zgfﬁ% W E R bbb prean Ll b B o~ B¢
7a,18-Bismethyl-1713hydroky- 18181061 8 e fABH 90RO REr 1.5
17u-pregna-4,20(Z)Adign-3MoRec2 1T barismiwlicracidy-davtedeili) aatlirate d
713,18-Bismethyl-14d@cmydipgrofehe b brateetviiane: 1 xeictd & Gareana-4,20(2)-dien-3-one-21-
carboxylic acid 7-Iaﬁm§§m ?éﬁl.&‘aaggtg{ea %—Mﬂ{m&tig&gﬁi@gy{ylmagnesium chl(&gge in
tetrahydrofuran was a edggg& Ise to a_'suspension OEJS “mg copper(l) chloride in 15 m| tetrahy-
drofuran cooled to “38¢, '4# @B&E%W%gfﬁﬂﬁéﬁnff) Igrfﬂ?tﬁgﬁff'ﬁqninutes. The solﬁﬂrgn was cooled to
- 43 -25C and addétiefopyassedium gdfaiee dompesRdeppdiRined sftording to Exampl@ 3 in 70 ml

tetrahydrofurar0 Aftéitratioinateditremseoduse thietechént was purified by
chromatography. 38 mg of the title compound was
isolated.
'H-NMR (CDCl3): &= 0.67 (1H), 0.88 (3H), 0.95-1.21 (3H),
1.35 (1H), 1.46-1.80 (10H), 1.88 (1H), 2.05 (1H), 2 14-

15  2.51 (4H), 2.73 (1H), 6.10 (1H), 7.52 (1H) ppm.

Example 9:
173-Hydroxy-18-methyl-15 B,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
20
Similarly to Example 1, 200 mg of the compound prep ared

according to Example 9a was reacted, and after
processing and purification, 186 mg of the title
compound was isolated.
25 'H-NMR (CDCl3): &= 0.55 (1H), 0.86 (3H), 0.85-0.99 (2H),
1.06 (1H), 1.17-1.33 (2H), 1.40-1.89 (8H), 2.02-2.4 6
(7H), 2.57 (1H), 5.86 (1H), 6.03 (1H), 7.45 (1H) pp m.

Example 9a: (enone formation from dienol ether with

30 oxalic acid)
17 a(Z)-(3'-Hydroxypropen-1'-yl)-18-methyl-15 3,16 B-
methylene-17 [-hydroxyestra-4-en-3-one

50 ml of a saturated aqueous solution of oxalic aci d
35 was added to a suspension of 5.0g of the compound

prepared according to Example 1c in 30 ml acetone a nd

30 ml water; 30 ml methanol and 50 ml tetrahydrofur an

were added, and the suspension was stirred for 5 ho urs

at 23°C. The suspension was poured into saturated



hydrochloric acid, extracted several times with ethyl 5 acetate, the combined organic extracts were
washed with saturated sodium chloride solution and dried over sodium sulfate. The residue obtained
after filtration and removal of the solvent was purified by chromatography. 20.8 mg of the title compound
A and 10 109 mg of the title compound B were isolaféd: 3H-NMR (CDC13) of A: 6= 0.55 (1H), 0.86 (3H),
0.91 (3H), 0.83-0.9%b(lLir), ThOdrtbiipcarbénhidd cak)idha lekt@mt¢dHyeldi@1.95 (3H), 2.08-2.15 (2H),

2.19-2.45 (5H), 2. ﬁ?ﬂé&'%uﬁm%ﬂé"z&be@a@é‘ thEbortbinEkbrg amc %?tSH "NMR (CDC-13} 9§ B: 6= 0.62 (1H),

0.86 (3H), 0.90-1.12 (3H). 1,24 (3H 1H). 1.41 (1H 8H), 2.01-2.30 (5H), 2.37 (1H),
2.49 (1H), 5.83 (1H]! & %Xf Wi %ate)dﬁ?élg gffﬂo g1l

173-Hydroxy-7CC-&Rg- i‘é%e?r‘{ﬁr 1%%"!&6@ rﬂéfﬁ&ﬂen@@gfes'due obtained
nor-17u-pregné-4,28ig)-didte@ane &t cadyoryit aeid yheactohe(h) aas
173-Hydroxy-73-etmdrit§dneﬁwl bﬁ%mog’ﬂ@@hylena;g@@oroﬂwegmﬂ,20(Z)-dien-3-one-21 25
carboxylic acid 7-Ia%<m§ g{ é?xample 4, 200 mg of the compound prepared according to
Example 3 using ethylmagnesium chloride was reacted, and after processing and purification, 30 59 mg
of the title compound A was isolated along with a still contaminated mixture, which contained proportions

of the title compourfe*BMBie- A Rt ectonaTt &-lexd egenyo.86 (3H), 0.96 (3H), 0.89-1.10 (3H), 1.30
(1H), 1.34-1.880(11H7 B2H0hdx26 353 by ra pia diivle ke SB(itd)h@-A8 (1H), 73465(BH) ppm. Example 6:

173-Hydroxy-7CC-vi{ptly H’QQL@)HZ#@:L% -0 FE@{WAE -38)-dien-3-one-21-

nor-17CC-pregna- 4(%060 |CeQCSdone -21- Farbox ic acid y

370 ul of a 37% aqueous formaldehyde solution was a dded
15 to a solution of 382mg of the compound prepared

according to Example 10a in a mixture of 3.5 ml tol uene

and 7.8 ml ethanol and stirred for 6 hours at 23°C. The

solution was concentrated by evaporation, and the

residue was purified by chromatography. 119 mg of t he

20 title compound was isolated.
'H-NMR (CDCl3): &= 0.61 (1H), 0.90 (3H), 0.86-1.18 (3H),
1.29 (1H), 1.45-1.97 (10H), 2.06 (1H), 2.18 (1H), 2 22-
2.37 (3H), 2.47 (1H), 2.77 (1H), 3.80 (2H), 5.99 (1 H),
6.08 (1H), 7.49 (1H) ppm.
25
Example 10a: (dienamine formation)
17 B-Hydroxy-18-methyl-15 3,16 B-methylene-3-pyrrolidinyl-
19-nor-17 a-pregna-3,5,20(Z)-triene-21-carboxylic acid
y-lactone
30
271 pl pyrrolidine was added to a solution of 500 m g of
the compound prepared according to Example 9 in 5m I
methanol and heated under reflux for 2 hours. The
solution was cooled, the precipitate was filtered o ff
35 with suction, washed with a little cold methanol, a nd
390 mg of the title compound was obtained, and this was
reacted further without additional purification.

Example 11: (6-spirocyclopropanation)



- 44 lactone (A) and 173-Hydroxy-73-vinyl-18-methyl-153,163-
methylene-19-nor-17u-pregna-4,20(Z)-dien-3-one-21- carboxylic acid y-lactone (B) 5 Similarly to Example
4, 200 mg of the compound prepared according to Example 3 using vinylmagnesium chloride was
reacted, and after processing and purification, 41 md of the tittle compound A was isolated along with a
still contaminated né)au(de2 vizticn edigtpitied propcp}ﬁmdsoﬂgﬂxﬁ thettiflelsompo@ricb B-3H-NMR (CDC13) of
A: 6= 0.61 (LH), 0.90 kb 9 (s 7. 10 &1 b4 04l 33 (it 169 (4D, 174 (L
1.82-2.05 (3H), 2. 07 2 )§4H21b 48 (1Hg (IH 1H) 2.87 (1H), 5.22 (1H), 5.27 (1H), 5.92 15
(2H), 6.07 (1H), 7. 49 ppm xampl 17 2%5- Hydroxy -7Ta-cyclopropyl-18-methyl-153,163-methylene-
19-nor-17CC-pregna- 4 ,20(Z)-dien-3-one-21-carboxylic acid 20 y-lactone (A) and
173-Hydroxy-73-cydldpropyltidetintsyHaxer]u6B-mditglewasl 9dissolVed Cipregna-4,20(Z)-dien-3-one-
21-carboxylic acid bl@m@m(&hﬁgnﬂaﬂméo@m@@eéﬁaﬁpmmthﬁjcompound prepried 25 according
to Example 3 usmgcﬁggl g(&pmgeagwrﬂa ré’fﬂﬁQﬁJ?’éaﬁnrc? (};ﬁ% gpp after processmgrgad purification,

ill con

49.2 mg of the title und A was_iso with a_stil ated mixture, which contained
proportions of the tiPé éﬁ&%ﬁnﬂ égs ff‘RfMﬁ ?8958’15 ot @ (1H), 0.38 (1H), §.49-0.68 (4H),
0.87 (3H), 0.93 (1H}oMP8YNHPrepE ¢dHpCcaoNding 43 @Wﬂmlell(lmynﬂs@ (H), 1.88 (1H), 1.99 (1H),
2.13 (1H), 2.2462.3Zi(Aéthyafofdde) wad :daéd (Rbhwideband i)wasodti(1H), 6.05 (1H), il (1H) ppm. 35

for a further 2.5 hours at 23°C. The mixture was po ured
into water, extracted several times with ethyl acet ate,
the combined organic extracts were washed with wate r
and saturated sodium chloride solution and dried ov er
15 sodium sulfate. The residue obtained after filtrati on

and removal of the solvent was purified by
chromatography. 25.4mg of the title compound was

isolated.
'H-NMR (CDCl 3): &= 0.44 (1H), 0.53 (1H), 0.62 (1H), 0.80

20 (1H), 0.88 (3H), 0.90-1.03 (2H), 1.10 (1H), 1.17-1. 89
(11H), 1.92-2.30 (5H), 2.42 (1H), 5.72 (1H), 6.04 ( 1H),

7.45 (1H) ppm.

Example 11a: (6-tosyloxymethyl formation)

25  17p-Hydroxy-18-methyl-15 3,16 B-methylene-6  B-(p-
tolylsulfonyloxymethyl)-19-nor-17 a-pregna-4,20(Z)-dien-
3-one-21-carboxylic acid y-lactone

0.65 ml triethylamine and 175 mg p-toluenesulfonic acid
30 chloride were added to a solution of 150 mg of the
compound prepared according to Example 10 in 7 ml

dichloromethane and stirred for 6 hours at 23°C. Th e

solution was poured into saturated sodium carbonate

solution, extracted several times with ethyl acetat e,
35 the combined organic extracts were washed with wate r

and saturated sodium chloride solution and dried ov er

sodium sulfate. The residue obtained after filtrati on

and removal of the solvent was purified by



Example 8: (4-chlorination) 63,73;153,163-Bismethylene-4-chloro-173-hydroxy-18-
methyl-19-nor-17a-pregna-4,20(Z)-dien-3-one-21- carboxylic acid y-lactone - 45 19 }al sulfuryl chloride
was added at 3C to a solution of 50 mg of the compound prepared according to Example 1in 0.5 ml
pyridine and stirred for a further 1.5 5 hours at 3C. TH8 solution was poured into saturated sodium
hydrogencarbonatecsotutiatogexptacted 3ewvegal dimesewititiethgbageiate] theasombined organic extracts
were washed with sgguatgd sodium chloride solution and dried over sodium sulfate. The residue
obtained after 10 filtration and removal of the solvent was purified by chromatography. 38 mg of the title
compound was isolated. 3H-NMR (CDC13): 6= 0.67 (1H), 0.88 (3H), 0.95-1.21 (3H), 1.35 (1H),
1.46-1.80 (10H), 1.@?%?21.@5 (1H), 2.14- 15 2.51 (4H), 2.73 (1H), 6.10 (1H), 7.52 (1H) ppm. Example
9: 173-Hydrox$-18ImMBthiydi®ad/163-methytemethylene- 1900 bregnaet@eadien-3-one-21-carboxylic
acid y-lactone 20 Simiarlydef-gasmple 1LcaHdryacaidide compound prepasgsl according to Example 9a
was reacted, and after processing and purification, 186 mg of the titte compound was isolated. 25
3H-NMR (CDC13): 6= Ct.q55 1%}, 0.8§ (3H), 0.85-0f£?é2H), 1.06 (1H), 1.17-1.33 (2H), 1.40-1.89 (8H),
2.02-2.46 (7H), 2.5%”(‘1' 5Iy 3 %Tﬁ‘f’ 2.3 (59-5]979 ﬁ?'BBﬂHn%% ple 9a: (enone %‘?ﬂmtion from
dienol ether with 3@eSARNECIAP 1 AP Hydroxy | peRaCISH- 1 @nHetiMie153,163-

10 processing and purification, 484 mg of the title
compound was isolated.
'H-NMR (CDCl3): &= 0.76-0.89 (3H), 1.03 (1H), 1.14 (1H),
1.21-1.33 (2H), 1.37 (3H), 1.39 (1H), 1.45-1.62 (2H )
1.69 (1H), 1.75-1.91 (2H), 2.11-2.49 (6H), 2.58 (1H )
15 5.89 (1H), 6.06 (1H), 7.40 (1H) ppm.

Example 12a:
17 a(Z)-(3'-Hydroxypropen-1'-yl)-15 0,16 a-methylene-17  3-
hydroxyestra-4-en-3-one

20
0.83 ml of 4N hydrochloric acid was added to a solu tion
of 300 mg of the compounds prepared according to
Example 12b in 15 ml acetone and stirred for 1 hour at

23°C. The solution was poured into saturated sodium
25 hydrogencarbonate solution, extracted several times
with ethyl acetate, the combined organic extracts w ere
washed with saturated sodium chloride solution and
dried over sodium sulfate. The residue obtained aft er
filtration and removal of the solvent was purified by
30 chromatography. 135mg of the title compound was
isolated.

Example 12b:

17 a(Z)-(3'-Hydroxypropen-1'-yl)-15 0,16 a-methylene-17  3-
35 hydroxyestra-5-en-3-one-3-ethylene ketal and 17 a(2)-

(3'-hydroxypropen-1'-yl)-15 0,16 a-methylene-17  f3-

hydroxyestra-5(10)-en-3-one-3-ethylene ketal



methylene-173-hydroxyestra-4-en-3-one 50 ml of a saturated aqueous solution of oxalic acid 35 was
added to a suspension of 5.0 g of the compound prepared according to Example Ic in 30 ml acetone and
30 ml water; 30 ml methanol and 50 ml tetrahydrofuran were added, and the suspension was stirred for 5
hours at 23C. The suspension was poured into satuféted - 46 sodium hydrogencarbonate solution,
extracted several tigedanyh eshyEaaetaite, the ca0tbingd ofgamic exdnamisindere extracted with saturated

sodium chloride solyfign,-agd ghied My rt%pqi_j*wgatfga' hgdssidderehtaings S after filtration and
removal of the solve% was, urlfled b%&promat qﬁ%pt 4. 26n3)of tr&e title compound was isolated.
3

Example 10: (mtrod%c?lor{) (% 6- 71S'd9bx met ydrox 85nhydroxymethylene 18-methyl-153,163-

methylene-19-nor-17% %F‘é’gﬁé%rgé?ﬁdofférﬁhgrdﬁg@it @Hiﬁ?ﬁ&ﬁﬁ acid y-lactone 370 }al of a 37% aqueous
formaldehyde sSolution was added 15 to a solution of 382 mg of the compound prepared according to
Example I0a in a mgaiapié 32 ml toluene and 7.8 ml ethanol and stirred for 6 hours at 23C. The

solution was conce esidue wa ri toggaphy. 119 mg of
the 20 title compoun wa@s&!oﬁlgtaéﬂggsmﬁﬁ C‘J’13) 6= O 6%( g He,ﬂé? %fﬁg 86ﬁa18 (3H), 1.29

(1H), 1.45-1.97 (10 5’6%‘3&@55?‘183@%32 Yigrie, keta (1|1| 277 (1H) 3.862H), 5.99 (1H),
6.08 (1H), 7.49 (1H§%ﬁwr25yemmé YDat{dienamin@. ﬂ&manéﬂ)ylene 17 B-
173-Hydroxy-18-methteky8stia3sielsiedede BHtlidimd-ketal

Similarly to Example 1d, 278 mg of the compounds

prepared according to Example 12d was reacted and a fter

processing, 347 mg of the title compounds was isola ted,
15 and reacted further without purification.

Example 12d:

150,16 a-Methylene-estra-5-ene-3,17-dione-3-ethylene

ketal and 15 a,16 a-methylene-estra-5(10)-ene-3,17-dione-
20  3-ethylene ketal

A spatula tip of molecular sieve 4A, 700 mg of N-
methylmorpholino-N-oxide and 90 mg tetrabutylammoni um
perruthenate were added to a solution of 1.06 g of the
25 compounds prepared according to Example 12e in 32m I
dichloromethane and stirred at 23°C for approx. 16

hours. The mixture was concentrated by evaporation, and
the residue was purified by chromatography. 878 mg of
the title compounds was isolated.

30
Example 12e: (conversion of 3-enol ether to ethylen e
ketal)

150,16 a-Methylene-17  a-hydroxyestra-5-en-3-one-3-
ethylene ketal and 15 0,16 a-methylene-17  a-hydroxyestra-
35 5(10)-en-3-one-3-ethylene ketal

10 ml ethylene glycol and 4.4 mg p-toluenesulfonic acid
hydrate were added to a solution of 500 mg of the
compound prepared according to Example 12f in 10 ml



19-nor-17CC-pregna-3,5,20(2)-triene-21-carboxylic acid y-lactone 30 271 }al pyrrolidine was added to a
solution of 500 mg of the compound prepared according to Example 9 in 5 ml methanol and heated
under reflux for 2 hours. The solution was cooled, the precipitate was filtered off 35 with suction, washed
with a little cold methanol, and 390 mg of the title coPpound was obtained, and this was reacted further
without additional pterifatattvofuaxamplestitre®-apig3cyclipr@paoatnTh 47 - e
methylene 16 nor e o0 e oy (S SO 6 100
methylene-19-nor- -pregna- -djen-3-one-21- carboxylic acid y-lactone mg
trimethylsuIfoxoniu]1n%>_/i%or(§)|é)eénvg\”/e}olri%(()jriisasgi:})IvgafurgI1 02’0 r%)ftrlr(r:{[galylss% For%%et,"f/ Smg of a 60% sodium hydride
dispersion was add@Ro*th¥l ABRIFE G iFHRRIBEH RN HHRALHIV3C. Then a solufiéh of 58 mg of the
compound prearesvasteddingtiio Extuiatéel [Is0ditrd ndhl@idenetbiyiéenforioe was added dropwise and it
was stirred for a fughed 29dhasggi@n23Galde TR iEgIMaS RRLIFRE iAo water, extractedegeveral times

with ethyl acetate, HT&%‘&BH‘QJ@&@&%@E\F& gcg%wgﬁ? %@Eﬁﬁ.%w water and saturate%,sodium chloride
ained

solution and dried over 15 sodium sulfate. The r?5| ue o after fiéfration and removal of the solvent

was purified by chrﬁ%%?%w&&f?ﬁw th¥ tith CoBoufE WAL Mo 1atEs. 3H-NMR (CDC13): 6=0.44
(1H), 0.53 (1H), 0.62¢B¢6d.0.80 20 (1H), 0.88 (3H), 0.90-1.03 (2H), 1.10 (1H), 1.17-1.89 (11H),
1.92-2.30 (5H)p2.42 (1H), 5.72 (1H), 6.04 (1H), 7.45 (1H) ppm.

Example 12f: (Birch reduction)
3-Methoxy-15 a,16 a-methylene-17  a-hydroxyestra-2,5(10)-
diene

15 9.91 g lithium was added to 597 ml ammonia at -75°C :

and within 1 hour a solution of 24.6 g of the compo und
prepared according to Example 12g in 1.2 |
tetrahydrofuran was added dropwise. 720 ml ethanol was
added to the mixture, after 1 hour it was allowed t 0
20 warm up to -50°C and was stirred for a further 2 ho urs.
Then 600 ml water was added, it was allowed to warm up
to 23°C, it was extracted several times with ethyl
acetate, the combined organic extracts were washed with

saturated sodium chloride solution and dried over

25 sodium sulfate. After filtration and removal of the
solvent, 27.1 g of the title compound was isolated, and
was reacted further without purification.

Example 12g:
30 3-Methoxy-15 a,16 a-methylene-17  a-hydroxyestra-1,3,5(10)-
triene

86.6 g zinc dust was added to a suspension of 1.5g
copper( II) acetate in 900 ml diethyl ether and heated

35 under reflux for 10 minutes. Then 11.7 ml diiodomet hane
was added and it was heated under reflux for a furt her
30 minutes. A solution of 37.6g of the compound
prepared according to Example 12h was put in 100 ml
tetrahydrofuran, and, spread over a total of 40 hou rs,



Example lla: (6-tosyloxymethyl formation) 25 173-Hydroxy-18-methyl-153,163-methylene-63-(p-
tolylsulfonyloxymethyl)-19-nor-17a-pregna-4,20(Z)-dien- 3-one-21-carboxylic acid 7-lactone 0.65 ml
triethylamine and 175 mg p-toluenesulfonic acid 30 chloride were added to a solution of 150 mg of the
compound prepared according to Example 10 in 7 mPldichloromethane and stirred for 6 hours at 23C.
The solution was pauftethent@satlrdiedsodiban eanbmmatevsslatidadedtracted several times with ethyl

acetate, 35 the combjpred AIBANS FMSafsEt washedythnuater and saturated sodjjug chloride

solution and dried ov\\;grh%%diur}rﬂqsulféa{bg. TeAkae rs%sdfdue o) t%iﬁgéj ag%‘?ﬂ t‘fi(I)trqatE,J%)nrg]| and removal of the solvent
was purified by - 48 cﬁroma%graﬁhy. Ja.é mg o the e comg)ound was isolated. Example 12: 5

173-Hydroxy-15cc, B85 RYRYIEAEUD-58HAPa-prEg e 0PRIeHEA-8bne-21-carboxylic®cid y-lactone
Similarly to Examplélttatit30 ang atthevebrmbthinsvepareds quaifieihg to Example 12a whg reacted, and
after 10 processingrabg, sranifie@tan, 484 mdopf the tite cesniiind waagsolated. 3H-NMR (CDC-13): 6=
0.76-0.89 (3H), 1.03,(1H),1.14 (1H), 1.21-1.33 (2H), 1.37 (3H), 1.39 (1H), 1.45-1.62 (2H), 1.69 (1H),
1.75-1.91 (2H), 2.11-2.49 (6H), 2.58 (1H), 15 5.89 (1H), 6.06 (1H), 7.40 (1H) ppm. Example 12a:
17a(2)-(3'-Hydroxypropen-1'-yl)-15a,16a-methylene-173- hydroxyestra-4-en-3-one 20 0.83 ml of 4N
hydrochloric acid whXBaEdl#ha(BenARsHe saponification)

10  3-Methoxy-17 a-hydroxyestra-1,3,5(10),15-tetraene

75.5 g potassium carbonate was added to a solution of
96.3 g of the compound prepared according to Exampl e
12i in 1.1 | methanol, and was stirred at 50°C for 2
15 hours. The solution was concentrated by evaporation :
water was added, it was extracted several times wit h

ethyl acetate, the combined organic extracts were
washed with water and dried over sodium sulfate. Th
residue obtained after filtration and removal of th
20 solvent was purified by recrystallization. 46 g of the
titte compound was isolated.

Example 12i: (Mitsunobu)
4-Nitrobenzoic acid 3-methoxy-estra-1,3,5(10)15-
25 tetraen-17-yl ester

121 g triphenylphosphine, 27.1 g 4-nitrobenzoic aci d
and 30.9 ml diisopropyl azodicarboxylate were added to
a solution of 43.9g of 3-methoxy-17 B-hydroxyestra-

30 1,3,5(10),15-tetraene in 1.6 | tetrahydrofuran and
stirred at 23°C for 2 hours. Saturated sodium chlor ide
solution was added to the solution, it was extracte d
with ethylacetate, the combined organic extracts we re
washed with saturated sodium chloride solution and

35 dried over sodium sulfate. The residue obtained aft er
filtration and removal of the solvent was taken up in
1.2 | acetone, 80 ml of 30% hydrogen peroxide solut ion
was added while cooling, and after 20 minutes it wa s

poured, while cooling, into 600 ml of semiconcentra ted



of 300 mg of the compounds prepared according to Example 12b in 15 ml acetone and stirred for 1 hour
at 23C. The solution was poured into saturated sodium 25 hydrogencarbonate solution, extracted several
times with ethyl acetate, the combined organic extracts were washed with saturated sodium chloride
solution and dried over sodium sulfate. The residue @btained after filtration and removal of the solvent
was purified by 30 cudiomatdgoaplixtel 85lmigrof The titlixtcoenpagnekwas isolated. Examipdel 12b:
17a(Z)-(3-Hydroxypiepenind - Wtz 187 sHmiens drddnoivaiax g stra-5-en-3-one-3qethylene ketal
and 17CC(2) (3-nvgroypronen. T il oa L MEHVIGE LS Dydgxvesta-5(10)-en-3-one-3-ethylene
ketal - 49 Similarly 10 xam[\)'quc of 1Re compounds prepared according to Example 12¢c was

m
reacted, and after ﬂ’dﬁ%s"é{ﬁb,sﬁ‘éb‘mgskﬂgﬁﬁ% titlecHReEna8iAasdigiated, and reactecffurther without
purification. 5 Exanfiletidr: and a@hg8aHyld togypebieynn-Vagl ) pLEifickba-methylene-17(3- by
hydroxyestra-5-en-3eeAgstatithmtene sembang tifd) (e (cdnigormprapyn-I'-yl)-15a,16a-methylene-17(3
10 hydroxyestra-S(JrQargtga’;-one-3-ethylene ketal Similarly to Example Id, 278 mg of the compounds
prepared according to Example 12d was reacted and after processing, 347 mg of the title compounds
was isolated, 15 and reacted further without purification. Example 12d:
15a,16a-MethyleneEe@ani:dge-3,17-dione-3-ethylene ketal and
15a,16a-methytenelagrahlibR)-dne-3y 116 diomethylene-19-nor-17 o-pregna-
4,6,20(2)-trien-3-one-21-carboxylic acid y-lactone

Similarly to Example 1b, 1.75g of the compound
prepared according to Example 13a was reacted, and
15  after processing and purification, 1.52 g of the ti tle
compound was isolated.
'H-NMR (CDCl 3): &= 0.82 (1H), 0.92-1.09 (3H), 1.16 (1H),
1.26-1.42 (2H), 1.35 (3H), 1.43-1.63 (2H), 1.72 (1H ),
1.89 (1H), 2.19-2.59 (5H), 5.80 (1H), 6.03 (1H), 6. 26
20  (1H), 6.40 (1H), 7.36 (1H) ppm.

Example 13a: (dienol ether formation)
17B3-Hydroxy-3-methoxy-15 0,16 a-methylene-19-nor-17 a-
pregna-3,5,20(2)-triene-21-carboxylic acid y-lactone
25
205 mg pyridinium p-toluenesulfonate was added to a
solution of 1.84 g of the compound prepared accordi ng
to Example 12 in 20 ml 2,2-dimethoxypropane and was
heated under reflux 4 for hours. The solution was
30 poured into saturated sodium  hydrogencarbonate
solution, extracted several times with ethyl acetat e,
the combined organic extracts were extracted with
saturated sodium chloride solution and dried over
sodium sulfate. The residue obtained after filtrati on
35 and removal of the solvent was purified by
recrystallization. 1.75g of the title compound was
isolated.

Example 14:



20 3-ethylene ketal A spatula tip of molecular sieve 4A, 700 mg of N- methylmorpholino-N-oxide and 90
mg tetrabutylammonium perruthenate were added to a solution of 1.06 g of the 25 compounds prepared
according to Example 12e in 32 ml dichloromethane and stirred at 23C for approx. 16 hours. The
mixture was concentrated by evaporation, and the r&jidue was purified by chromatography. 878 mg of
the title compoundsiwasHgotaiger 3MEratylla 3 2ex (O nvarsihyl@isnbetir to ethylene ketal)

15a,16a-MethylenepldgnlyaEpyslidh s PnedoSiiiensg ketal and

lacton

- e
15a,16a—methylene@g%ﬁgd{c?xye%s_g';aéa %@( 5(10 -erp]éf?;ﬁsllﬁ(g?-etr’lgéen@n%(eet a); %rc])erHqu;[W[ene glycol and 4.4

mg p-toluenesulfonic acid ™ hydrat re atdded'to a on o mg o

the

compound prepared

according to Exampté AP $9Nd A QBY dietrahgbrotdran amdy itirre PEI23C for 2 hours. THe solution was
poured into satbratéactwuiu(B) hydrogencarbonate solution, extracted several times with ethyl acetate,
the combined organic extracts were 5 washed with saturated sodium chloride solution and dried over

sodium sulfate. Thesriﬁﬁig'.g t&b&ﬁﬁﬂ@%rﬁiggﬂ@o&WJS@?CYL?IWW@ solvent was pufi ia‘ad by

chromatography. 359 mg (
3-Methoxy-15cc,1685-991

10 compound A was isolated along with a still contamin
mixture, which contained proportions of the title
compound B.

e title compound was Isolated. 10 Example 12f: (Birch reduction)
&H?Ientg-1%@“%?&0)&;%5&%@25(5?@@8%%% 9.8 e(j lithium was added to 597

ml ammonia at -75@rocessing and purification, 97 mg of the title

IH-NMR (CDCl 3) of A: &= 0.74 (1H), 0.85 (3H), 0.88-1.36

(6H), 1.33 (3H), 1.41-1.59 (2H), 1.75-1.92 (3H), 2.
15  (1H), 2.19-2.45 (5H), 2.56 (1H), 5.85 (1H), 6.02 (1
7.39 (1H) ppm.

Example 15:

17B3-Hydroxy-7 a-ethyl-15  «,16 a-methylene-19-nor-17

20 pregna-4,20(Z)-dien-3-one-21-carboxylic acid

(A) and 17 [B-Hydroxy-7 [-ethyl-15 a,16 a-methylene-19-nor-

17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid
lactone (B)

25  Similarly to Example 4, 250 mg of the compound prep

according to Example 13 using ethylmagnesium chlori

was reacted, and after processing and purification,

105 mg of the title compound A was isolated along w

a stil contaminated mixture, which contained

30 proportions of the title compound B.

'H-NMR (CDCl3) of A: &= 0.78 (1H), 0.93-1.61 (10H), 0.97

(3H), 1.38 (3H), 1.79-2.04 (4H), 2.11 (1H), 2.24-2.
(4H), 2.66 (1H), 5.91 (1H), 6.06 (1H), 7.43 (1H) pp

35 Example 16:

17B-Hydroxy-7 a-vinyl-15  a,16 a-methylene-19-nor-17

pregna-4,20(Z)-dien-3-one-21-carboxylic acid

ated
05
H),
a-
y-lactone
y_
ared
de
ith
49
m.
a-
y-lactone

(A) and 17 [B-Hydroxy-7 [-vinyl-15 a,16 a-methylene-19-nor-



and within 1 hour a solution of 24.6 g of the compound prepared according to Example 12gin 1.2 1
tetrahydrofuran was added dropwise. 720 ml ethanol was added to the mixture, after 1 hour it was
allowed to 20 warm up to -50C and was stirred for a further 2 hours. Then 600 ml water was added, it
was allowed to warm up to 23C, it was extracted sewdral times with ethyl acetate, the combined organic
extracts were washedomtie gsaiuraEd sdidnH3-chdepite sblokigic andadided over 25 sodiumysulfate. After
filtration and removg] ghthgajolvent, 27.1 g of the title compound was isolated, and was reacted further
without purification. Example 12g: 30 3-Methoxy-15cc,16cc-methylene-17CC-hydroxyestra-1,3,5(10)-
triene 86.6 g zinc dust was added to a suspension of 1.5 g copper(ll) acetate in 900 ml diethyl ether and
heated 35 under reRX S MIARBLE #hérX1TT FhiltfiGIBHREHISH §Pas added and i8S heated under
reflux for a further 30amidunggoARsGIuE dB83ustg ofnkiknegmgsiumd cpl@pared accordingeéo Example 12h
was put in 100 ml tgiahyshefedianaqindaserepebossiagot df g@iheatisn; 51 a further 35 ml

diiodomethane in toéa}l So‘?qﬂg it &%Omﬁﬂdnft%%v@jn 'Itgfe gr}igéalite, the filtrate was washed

with saturated sodium chloride_solutign ?nd dried over sodium sulfate. The residue obtained after 5
filtration and removaPBRE SR W 58 ﬁ‘.‘ﬁ‘?ﬁed by recrystallization. 24.6 g of the title compound was
isolated. Example 12hNME#eRfe shpbhificatidf)C18PI N IR%G-ATH- 1%/ 8Rk4dstra-1,3,5(10), 15-tetraene
75.5 g potassilom carbangte)waaddsed t@e)sagridn), 1.45-1.57 (2H ),

1.75-1.88 (2H), 1.91 (1H), 2.12 (1H), 2.22-2.33 (2H

),

2.42 (1H), 2.51 (1H), 2.61 (1H), 2.81 (1H), 5.13 (1 H),
5.21 (1H), 5.71 (1H), 5.88 (1H), 6.00 (1H), 7.36 (1 H)
ppm.

15 'H-NMR (CDCl3) of B: &= 0.66 (1H), 0.76-0.88 (2H), 0.90-
1.03 (2H), 1.17-1.36 (2H), 1.31 (3H), 1.48 (1H), 1. 57-
1.86 (4H), 2.03-2.44 (7H), 4.98 (1H), 5.10 (1H), 5. 84

(1H), 5.88 (1H), 6.01 (1H), 7.35 (1H) ppm.

20 Example 17:
17B3-Hydroxy-7 a-cyclopropyl-15 0,16 a-methylene-19-nor-
17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone (A) and 17 B-Hydroxy-7 B-cyclopropyl-15 0,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-

25  carboxylic acid y-lactone (B)

Similarly to Example 4, 250 mg of the compound prep ared
according to Example 13 using cyclopropylmagnesium
bromide was reacted, and after processing and

30 purification, 57 mg of the title compound A and 3 m g of
the title compound B were isolated.
'H-NMR (CDCI 3) of A: 0=-0.03 (1H), 0.43-0.57 (4H), 0.78

(1H), 0.99 (1H), 1.13-1.40 (7H), 1.34 (3H), 1.50 (1 H),

1.80-1.96 (3H), 2.12 (1H), 2.21-2.34 (2H), 2.36-2.5 1
35  (2H), 2.56 (1H), 5.90 (1H), 6.02 (1H), 7.42 (1H) pp m.

IH-NMR (CDCl 3) of B: &= 0.06 (1H), 0.44 (1H), 0.49-1.00

(5H), 1.13-1.48 (7H), 1.35 (3H), 1.65-1.98 (4H), 2. 09-

2.45 (5H), 2.61 (1H), 5.81 (1H), 6.02 (1H), 7.37 (1 H)

ppm.



96.3 g of the compound prepared according to Example 12iin 1.1 1 methanol, and was stirred at 50C for
2 15 hours. The solution was concentrated by evaporation, water was added, it was extracted several
times with ethyl acetate, the combined organic extracts were washed with water and dried over sodium
sulfate. The residue obtained after filtration and reme9al of the 20 solvent was purified by
recrystallization. 46 g of the title compound was isolated. Example 12i: (Mitsunobu) 4-Nitrobenzoic acid
3-methoxy-estra-1 %% iLorg?5 tetraen-17-yl ester 121 g trlphenylphosphlne 27 1 g 4-nitrobenzoic acid

and 30.9 ml d”SOPrﬂpéhfiZOdizarb@?%?{te W% addfgl fo a g]olutlon]hf%
1 t

3-methoxy-173 hydroxyesf?a 0 etragne In Hrofuran and stirred at 23C for 2
hours. Saturated sOYRPRZHISHER- g@lﬂ%ﬂ%ﬂé@(ﬁ@ﬂ%“ﬂ%@olutlon it was OR{SI88 with ethylacetate,

the combined drganic extracts were washed with saturated sodium chloride solution and 35 dried over
sodium sulfate. Thegiasidi @Ptatarpriter duthaiian ard demsyiai@ilepsolvent was takggup in 1.2 1
acetone, 80 ml of 391((&5%1{ gelja peé%ﬁ]ﬁléollﬂonwggs E?gg&nghllgn% ogﬂg and after 20 minutes it was

poured, while coolln%&cnto 0 ml of semi concentrated é}]umt |osulfate solution. The mixture was

extracted with ethyP &%ﬁ@gtheaggmb%@ac@f@éhlc eX %% ts Wer ?Naé'ﬂgd with saturated sodium chloride
solution and dried 69BRSyNdMasIsatateThe residue obtained after 5 filtration and removal of the solvent
was purified by rectyshiliRAIDCE:5 goefatweileoic@r)o0ISY Was), isdlaterH),

1.17-1.40 (3H), 1.33 (3H), 1.48 (1H), 1.52-1.79 (3H ),

1.83 (1H), 2.01-2.47 (5H), 2.63 (1H), 3.41 (1H), 6. 02

(1H), 7.35 (1H) ppm.

15 Example 19:
17B3-Hydroxy-15 3,16 B-methylene-19-nor-17 o-pregna-
4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
Similarly to Example 1, 2.9 g of the compound prepa red
according to Example 19a was reacted, and after

20 processing and purification, 1.73g of the title
compound was isolated.
'H-NMR (CDCl3): &= 0.54 (1H), 0.88 (1H), 1.04-1.68 (9H),
1.12 (3H), 1.79 (1H), 1.90 (1H), 2.05-2.46 (6H), 2. 56
(1H), 5.86 (1H), 6.02 (1H), 7.43 (1H) ppm.

25
Example 19a:
17a(2)-(3'-Hydroxypropen-1'-yl)-15 3,16 B-methylene-17 -
hydroxyestra-4-en-3-one

30 Similarly to Example 9a, 14.2g of the compound
prepared according to Example 19b was reacted, and
after processing and purification, 11.9 g of the ti tle
compound was isolated.

35 Example 19b:
17 a(Z)-(3'-Hydroxypropen-1'-yl)-3-methoxy-15 B,16 B-
methylene-17 [-hydroxyestra-3,5-diene



Example 13: 10 173-Hydroxy-15cc,16a-methylene-19-nor-17a-pregna-
4,6,20(Z)-trien-3-one-21-carboxylic acid y-lactone Similarly to Example Ib, 1.75 g of the compound
prepared according to Example 13a was reacted, and 15 after processing and purification, 1.52 g of the
title compound was isolated. 3H-NMR (CDC-13): 6=26.82 (1H), 0.92-1.09 (3H), 1.16 (1H), 1.26-1.42
(2H), 1.35 (3H), 1.48ihiGBIy2HY 1Baiple, 189 (ABY, @.168F2.6@ (SempBMh{LH), 6.03 (1H), 6.26 20 (1H),

6.40 (1H), 7.36 (1H) ppyayexaidiifuihed- tien@nether {9enaiian)reacted, and o
173-Hydroxy-3-meta]%(>/-1r5%gsls§r§-m%g1¥3rri1 'alt?énorz'%%a' pdrfel%nat-iB,5,20(Z)-trlene-21-ct?rboxyllc acid
y-lactone 25 205 mg pyﬁd?nlum pgtglue seLironate Was ddded'to' A solution of 1.84 g of the compound
prepared accordingCFBXAPIpIERS B/18980mI 2,2-dimethoxypropane and was heated under reflux 4 for
hours. The soldtion was 30 poured into saturated sodium hydrogencarbonate solution, extracted several
times with ethyl acetagmgleioembined organic extracts were extracted with saturated sodium chloride
solution and dried oyeg soeiuM SH ryw s ﬁ%erﬂgﬁ%'} E(jjrlgfter filtration 35 gnd removal of the solvent
was purified by recrys g%&%ti(%al% %’tﬂhe title cogm oug was isolated.gl':‘xa ple 14: - 53 -
173-Hydroxy-7CC-r§i%l';t|v -eﬂveétl.,16 ol Fﬁﬁ%ﬂ%t-rfg”:r?d "$75- pregna-4, 20(2)-dien-3-one-21-carboxylic
acid y-lactone (A) and 173-Hydroxy-73-methyl-15cc,16a-methylene-19-nor-
17u-pregna-4120(Z)Sieifadyone-Eamfoxylid; a8&lgy-of 3-methoxy-15 B,16 B-

methylene-estra-3,5-dien-17-one was reacted, and af ter

processing and purification, 39.2g of the title

compound was isolated.

15 Example 20:
17B3-Hydroxy-15 3,16 B-methylene-19-nor-17 o-pregna-
4,6,20(Z)-trien-3-one-21-carboxylic acid y-lactone

Similarly to Example 1b, 6.9 g of the compound prep ared
20 according to Example 20a was reacted, and after

processing and purification, 3.2g of the title

compound was isolated.

'H-NMR (CDCl 3): &= 0.66 (1H), 1.11-1.75 (8H), 1.19 (3H),

1.83 (1H), 2.10 (1H), 2.23-2.48 (4H), 2.59 (1H), 5. 86
25  (1H), 6.09 (1H), 6.33 (1H), 6.48 (1H), 7.47 (1H) pp m.

Example 20a:
17B3-Hydroxy-3-methoxy-15 B,16 B-methylene-19-nor-17 a-
pregna-3,5,20(2)-triene-21-carboxylic acid y-lactone
30
Similarly to Example 13a, 6.5g of the compound
prepared according to Example 19 was reacted and 6. 9¢
of the title compound was isolated, and was reacted
further without purification.
35



5 lactone (B) Similarly to Example 4, 250 mg of the compound prepared according to Example 13 was
reacted and after processing and purification, 97 mg of the title 10 compound A was isolated along with a
still contaminated mixture, which contained proportions of the titte compound B. 3H-NMR (CDC13) of A:
6= 0.74 (1H), 0.85 (3H), 0.88-1.36 (6H), 1.33 (3H),"P41-1.59 (2H), 1.75-1.92 (3H), 2.05 15 (1H),
2.19-2.45 (5H), 2.5&xhhhpI5.35: (1H) 6 02 (1H), 7.39 (1H) ppm. Example 15:

173-Hydroxy-7CC-gtiy #?9@, ,;,%Tﬁﬂ@,;gqﬁzo PIegs 4-,%}@06[4@@93 one-21-carboxylic
By %ﬁ XZ% ag

acid 7-lactone (A) and dl%%%g_(lﬁa ﬂethylene

17u-pregna-4,20(2)- dien3" o carbo ic a0y 5ctona (% X%g S|m| arly to Example X 250 mg of the
compound prepareéacéeeﬁrdlng to Example 13 using ethylmagnesium chloride was reacted, and after
processing ancbpurification, 105 mg of the title compound A was isolated along with a still contaminated

mixture, which contgingdri§0 psopexéansof e titlezengpoundiBe SHIMYBUHIDC13) of A: 6= 0.78 (1H),
0.93-1.61 (10H), 02 feb3Fy 1&@5&”{% tgg'é’xgﬁl_ﬁ%")ﬁa”v\g@r%gé@ 49 §4H), 2.66 (1H), 5.91 (1H),

6.06 (1H), 7.43 (1H i 7CC vhné/ 15c¢,16a- methylenﬁ -19-nor-17a-
oregna.4 207) et EbRESB S S AR AT R

173-Hydroxy-73-vir§nmBeencbwanésplatasge-19-nor - 54 17u -pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y- lactone@B) 'H-NMR (CDCl3): &= 0.60 (1H), 0.93 (1H), 1.09-1.95

(12H), 1.16 (3H), 2.13-2.53 (5H), 2.77 (1H), 3.80 ( 2H),
5.99 (1H), 6.07 (1H), 7.47 (1H) ppm.

Example 21a:

15 17p3-Hydroxy-15 3,16 B-methylene-3-pyrrolidinyl-19-nor-
17 a-pregna-3,5,20(2)-triene-21-carboxylic acid Y-
lactone

Similarly to Example 10a, 783 mg of the compound

20 prepared according to Example 19 was reacted, and a fter
processing and purification, 734 mg of the title
compound was isolated.

Example 22:

25  6,6-(1,2-Ethanediyl)-17 B-hydroxy-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone

Similarly to Example 11, 136 mg of the compound
30 prepared according to Example 22a was reacted, and
after processing and purification, 40 mg of the tit le
compound was isolated.
'H-NMR (CDCl 3): &= 0.44 (1H), 0.52 (1H), 0.61 (1H), 0.80
(1H), 0.98 (1H), 1.11-1.52 (9H), 1.14 (3H), 1.71-1. 93
35 (4H), 2.15-2.28 (3H), 2.41 (1H), 5.71 (1H), 6.02 (1 H),
7.43 (1H) ppm.



Similarly to Example 4, 250 mg of the compound prepared 5 according to Example 13 using
vinylmagnesium chloride was reacted, and after processing and purification, 37 mg of the title compound
A and 6 mg of the titte compound B were isolated. 3H-NMR (CDC13) of A: 6= 0.66 (1H), 0.86 (1H), 0.93
(1H), 10 1.02 (1H), 1.09-1.34 (3H), 1.33 (3H), 1.45-587 (2H), 1.75-1.88 (2H), 1.91 (1H), 2.12 (1H),
2.22-2.33 (2H), 2. 4Exﬁrhble’222h (1H), 2.61 (1H), 2.81 (1H), 5.13 (1H), 5.21 (1H), 5.71 (1H), 5.88 (1H),

6.00 (1H), 7.36 (1Hi @u\/lfgel(@@%g@gng H= @3@ (1H), 0.76-0.88 (2H), 0.90- 1.03 (2H),
1.17-1.36 (2H), 1. 3; ?&1%t %El& 86 (14{1) 2.03-2.44 (7K, 4,98 (1), 510 (1H), 5.84 (LH),

5.88 (1H), 6.01 (1 xam f
173-Hydroxy-7CC '%%Cﬂethyleneylgwe 17u-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y- lactone %A) and 173- Hydroxy 73-cyclopropyl-15cc,16a-

methylene-19-nor-1gwmpaagnacs, @@)@@nﬂgneﬁb Aycaspowydic %iﬁp&m@{one (B) Similarly to
Example 4, 250 mg (j)ggg]a CORROH; ptrc?@( I%CEPW r&&é@h}ﬂg 13 using cyclopffgpylmagnesmm
bromide was reacte deafter ssin urifi atlo mg_ of the title compound A and 3 mg of
the title compound B Weﬁ%sl%lat%&ds R%Fﬁ [i) Bl 8L 183 {8), 0.43-0.57 (4H), 0.78 (LH),
0.99 (1H), 1.13-1.4CqMRPUNBYEsHRClatsd. (1H) 1.80-1.96 (3H), 2.12 (1H), 2.21-2.34 (2H), 2.36-2.51 35
(2H), 2.56 (1H) 5.90 (1H), 6.02 (1H), 7.42 (1H) ppm. 3H-NMR (CDC13) of B: 6= 0.06 (1H), 0.44 (1H),
0.49-1.00 (5H), 1.1334481674), 1.35 (3H), 1.65-1.98 (4H), 2.09- 2.45 (5H), 2.61 (1H), 5.81 (1H), 6.02

(IH), 7.37 (1H) 17B-Hydroxy-7 a-methyl-15 (3,16 3-methylene-19-nor-17 a-

pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
(A) and 17 (B-Hydroxy-7 pB-methyl-15 3,16 -methylene-19-nor-

15 17a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone (B)
Similarly to Example 4, 250 mg of the compound prep ared

according to Example 20 was reacted, and after

20 processing and purification, 76 mg of the title
compound A was isolated along with a still contamin ated
mixture, which contained proportions of the title
compound B.
'H-NMR (CDClI 3) of A: 0= 0.55 (1H), 0.91 (3H), 1.02-1.58

25  (8H), 1.13 (3H), 1.73-1.87 (2H), 1.97 (1H), 2.06 (1 H),
2.20-2.45 (5H), 2.57 (1H), 5.87 (1H), 6.03 (1H), 7. 45
(1H) ppm.

Example 24:

30 7a-Ethyl-17  B-hydroxy-15 (3,16 -methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
(A) and 7 B-Ethyl-17 B-hydroxy-15 3,16 B-methylene-19-nor-
17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone (B)

35
Similarly to Example 4, 250 mg of the compound prep ared
according to Example 20 using ethylmagnesium chlori de
was reacted, and after processing and purification,



ppm. - 55 - Example 18: 4-Chloro-173-hydroxy-15cc,16a-methylene-19-nor-17a- pregna-4,
20(2)-dien-3-one-2l-carboxylic acid y-lactone 5 Similarly to Example 8, 80 mg of the compound prepared
according to Example 12 was reacted, and after processing and purification, 28 mg of the title compound
was isolated. 10 1 H-NMR (CDC13): 6= 0.72-0.91 (388,-0.99 (1H), 1.11 (1H), 1.17-1.40 (3H), 1.33 (3H),
1.48 (1H), 1.52-1.79713h), of .82 (1itth, chbbahd (BHn@.83 (d)pf3thd (itH), 6.02 (1H), 7.3& (1H) ppm. 15
Example 19: 173-HyraxyidePB. wWedcmeliydgne-19-nor-17a-pregna- 4,20(2)-dien-3-one-21-carboxylic acid

y-lactone Similarly { 2,9 g of the g0 ccoxdi Example 19a was
reacted, and after 2 oces@m % ﬁ)d p?uglflcaténnqp%;rjg(ﬁ teﬁ) %té@b%é%l?— lé\jvas isolated. 3H-NMR
(CDC13): 6= 0.54 (ilr‘%*b é81€12®“‘)_h 84.9-58%9457)1 1193 81y) 12722H), 1.90 (1H), 2. 051§ 46 (6H), 2.56
(1H), 5.86 (1H)5 6.02NHY, 204344 H¥ Hprd. 625 [Ekriply 194D, 6.02 (1

17a(2)-(3'-Hydroxygrapentl) pipii 53,163-methylene- 173 hydroxyestra -4-en-3-one 30 Slmllarly to
Example 9a, 14.2 oy f ?lglgepr}dofpgepareg_z%pgg W_zs reacted, and after

d f tio f the {itl I 19b
processmg an purlll%% I1 g Ol 14? | comLP(&H \:Il.V%SQ IS . mpie
2.37 (1H), 2.60 (1H), 5.84 (1H), 6.01 (1H), 7.41 (1 H)

10  ppm.

Example 25:

17B3-Hydroxy-15 [3,16 B-methylene-7  a-vinyl-19-nor-17 a-

pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
15 (A) and 17 [-Hydroxy-15 f3,16 B-methylene-7  B-vinyl-19-nor-

17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-

lactone (B)

Similarly to Example 4, 250 mg of the compound prep ared
20 according to Example 20 using vinylmagnesium chlori de
was reacted, and after processing and purification,
29 mg of the title compound A was isolated along wi th a
still contaminated mixture, which contained proport ions
of the title compound B.
25 H-NMR (CDCI 3) of A: 5= 0.56 (1H), 1.07 (1H), 1.12 (3H),

1.18-1.31 (4H), 1.39 (1H), 1.49-1.60 (2H), 1.79-1.8 7
(2H), 1.92 (1H), 2.12 (1H), 2.21-2.33 (2H), 2.43 (1 H),
2.51 (1H), 2.66 (1H), 2.83 (1H), 5.17 (1H), 5.22 (1 H),
5.85 (1H), 5.87 (1H), 6.01 (1H), 7.43 (1H) ppm.

30
Example 26:
7a-Cyclopropyl-17 B-hydroxy-15 [3,16 [B-methylene-19-nor-
17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-

lactone (A) and 7 B-Cyclopropyl-17 B-hydroxy-15 3,16 (3-
35 methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-
carboxylic acid y-lactone (B)

Similarly to Example 4, 250 mg of the compound prep ared
according to Example 20 was reacted, and after



17a(Z)-(3'-Hydroxypropen-1'-yl)-3-methoxy-153,163- methylene-173-hydroxyestra-3,5-diene - 56
Similarly to Example Ic, 23.8 g of the compound prepared according to Example 19c was reacted, and
after processing and purification, 23.7 g of the tittle compound was isolated. 5 Example 19c:
17a(Z)-(3'-Hydroxypropyn-1'-yl)-3-methoxy-153,163-Gfethylene-173-hydroxyestra-3,5-diene 10 Similarly
to Example Id, 38 gmbaessitioxyrih 3,463 caidhyleoe-estradd, 5-then-lileone was reacted, and after
processing and purfigafieng92 gagatl'gejt,iﬁg eempeuptwasisiatrd-d5kerample 20:
173-Hydroxy-153,1§s3-lenl?et ylene-19-nor-17CC-pregna- 4,6,20(Z)-trien-3-one-21-carboxylic acid y-lactone
Similarly to Example ﬂ) 69 g of the compound prepared 20 according to Example 20a was reacted, and
after processing an@ﬂﬁmz@%@?gﬂ Bt the SO PN FELEbIREd: %ﬁfNMR (CDC-13): 6= 0.66
(1H), 1.11-1.755(8H)4H)19.BH4H).8821H)32. (8H1 H) 33:232.481)4H), 2.59 (1H), 5.86 38-{1H), 6.09 (1H),
6.33 (1H), 6.48 (1H), 324 2EhH PppM(1 EXappies28R(3H), 2.39-2.49 (2H ),

173-Hydroxy-3-met9%>§/d.,5]j,%%@(ﬂ yée&e(}ﬁ)n%%? - ypgna-3,5,20(2)-triene-21-carboxylic acid
y-lactone 30 Similair}l_}: to EXam Ie"pé3 ,6.549 (;%t‘ne' co \lj\%%#pefiaired accarding to Example 19 was

reacted and 6.9g o Wﬁi@néjﬁ% as i =IaQe2r?, & RtR& without purification.

(3H), 0.78-1.12 (4H), 1.14 (3H), 1.21-1.51 (5H), 1. 59-
10  1.67 (2H), 1.83 (1H), 1.99-2.30 (5H), 2.39 (1H), 2. 57
(1H), 5.82 (1H), 6.02 (1H), 7.43 (1H) ppm.

Example 27:
4-Chloro-17  (B-hydroxy-15 3,16 B-methylene-19-nor-17 o-

15 pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
Similarly to Example 8, 100 mg of the compound prep ared

according to Example 19 was reacted, and after
processing and purification, 70mg of the title
20 compound was isolated.
'H-NMR (CDCl3): &= 0.61 (1H), 1.01 (1H), 1.11-1.73 (9H),
1.17 (3H), 1.83 (1H), 1.94 (1H), 2.17-2.50 (5H), 2. 69
(1H), 3.48 (1H), 6.07 (1H), 7.48 (1H) ppm.

25 Example 28:

6,6-(1,2-Ethanediyl)-17 B-hydroxy-15 a,16 a-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone

30 Similarly to Example 11, 115mg of the compound
prepared according to Example 28a was reacted, and
after processing and purification, 25 mg of the tit le
compound was isolated.
'H-NMR (CDCl3): &= 0.44 (1H), 0.60 (1H), 0.69-1.11 (6H),

35 1.20-1.53 (6H), 1.35 (3H), 1.65-1.97 (4H), 2.15-2.3 1
(3H), 2.41 (1H), 5.70 (1H), 6.02 (1H), 7.36 (1H) pp m.

Example 28a:



35 - 57 - Example 21: 173-Hydroxy-63-hydroxymethylene-153,163-methylene-19-
nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y- lactone 5 Similarly to Example 10, 727 mg of the
compound prepared according to Example 21a was reacted, and after processing and purification, 266
mg of the titte compound was isolated. 10 1 H-NMREEDC-13): 6= 0.60 (1H), 0.93 (1H), 1.09-1.95 (12H),
1.16 (3H), 2.13-2.53 1BHydr@4dy(161), 3,80 (RhiptHyle8dHH), B-@7 (1H), 7.47 (1H) ppm. Example 21a: 15
173-Hydroxy-153, 163186ionRney Ay elicinydil 7nor- 17u-pregnagdeL96nUigsr-21-carboxylic acid y-
lactone Similarly to g_é%qa?_c%%\o?q% mngf the compol nd 20 prepared according to Example 19 was
reacted, and after processing an(f%uri ICation, 734 Yng o1 the title compound was isolated. Example 22:
25 6,6-(1,2-Ethanediyl)-173-hydroxy-153,163-methylene-19-

nor-17u-pregna4,28(D)katign-B ortex@batarbbkylic 8200y lactortkeeSigolagpuod=xample 11, 136 mg of the
compound 30 prepgreshass OEliEe dhE xasnpiRatrAevamreagted, ragetedfteamiocessing and purification, 40
mg of the title comgﬂgp% as gﬂ@@@%ﬂﬁ%&@@%ﬁ% ?f:tﬂed'ﬁ (1H), 0.52 (1H), Ogg_, (1H), 0.80

(1H), 0.98 (1H), 1.11-1.52 (9 3 1. % , H),

3H), 1.71-1.93 35 ( 2.15-2.28 (3H), 2.41 (1H), 5.71 (1H), 6.02
(1H) compound was isolate

10 Example 28b:

17 B-Hydroxy-6-hydroxymethylene-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone

15 Similarly to Example 10, 895 mg of the compound
prepared according to Example 28c was reacted, and
after processing, 1.1g of the title compound was
isolated as raw product, and was reacted further
without purification.
20
Example 28c:
17B3-Hydroxy-15 a,16 a-methylene-3-pyrrolidinyl-19-nor-
17 a-pregna-3,5,20(Z)-triene-21-carboxylic acid Y-
lactone
25
Similarly to Example 10a, 858 mg of the compound
prepared according to Example 12 was reacted, and a fter
processing and purification, 895mg of the title
compound was isolated.
30
Example 29:
6[3,7 B;15 (3,16 B-Bismethylene-17 B-hydroxy-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
(A) and 6 a,7 a;15 (3,16 B-Bismethylene-17 B-hydroxy-19-nor-
35 17a-pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone (B)

Similarly to Example 1a, 1.0 g of the compound prep ared
according to Example 20 was reacted, and after



7.43 (1H) ppm. - 58 - Example 22a: 173-Hydroxy-153,163-methylene-63-(p-
tolylsulfonyloxymethyl)-19-nor-17CC-pregna-4,20(Z)-dien- 3-one-21-carboxylic acid y-lactone 5 Similarly
to Example lla, 730 mg of the compound prepared according to Example 21 was reacted, and after
processing and purification, 143 mg of the title comp@nd was isolated. 10 Example 23:

173-Hydroxy-7 CC-mpeityssing, La3dmethfieadebd-ndad mGC-gpregrea-4i2d(Z)-dien-3-one-21-carboxylic

acid y-lactone (A) aehbédnidyAroxa’ 34peHY kS thé SardedBBBERHI BOeR:

17u-pregna—4,20(Z)i-(g%?é§-one-21-carboxy|ic acid y- lactone (B) Similarly to Example 4, 250 mg of the
compound prepare accor'din%to Example 20 was reacted, and after 20 processing and purification, 76

mg of the title compSUhtR WalS i slatéd alond® w4 St ritanitSét nixfife, which contained
proportions of the tiflel cdarhouna9B(BH-NMR- ICIDA 8BS ofl 4265 TI56HLH), 0.91 (3H), 1.02-1.58 25 (8H),
1.13 (3H), 1.73-1.87 @H)1 49 % (1o, 2108 MHY 2.2012)45 65H)113)5 % (1H), 5.87 (1H), 6.03 (LH), 7.45

(1H) ppm. Example 243 3047 YE 403y -153,163-methylene-19-nor-17CC- pregna-4,
20(Z)-dien-3-one-2l$—ca hox fg N I3gt r?g A) and Zl3l_-|55t8yl-173-h;(%{_%x%-%%&163-methylene-19-nor-

acld 7-lacto
17u-pregna—4,20(Z)-'E,|' IR IE I‘é)apf ylic al Td(%z-58 76-0.86

(1H), 1.04-1.21 (2H), 1.15 (3H), 1.25-1.45 (4H), 1. 62-

10 1.69 (2H), 1.76 (1H), 1.87 (1H), 1.98-2.14 (4H), 2. 26
(1H), 2.50 (1H), 6.03 (1H), 6.05 (1H), 7.46 (1H) pp m.
Example 30:
Inert depot systems amenable to intrauterine

15 implantation and composed of a biodegradable polyme ror
a synthetic silicone polymer consisting of an activ e
ingredient-containing core in the appropriate polym er-
active ingredient mixing ratio, surrounded by a pol ymer
membrane ensuring the desired daily release rate, a re

20 introduced into the lumen of the rat uterus. The fe male
animals are castrated beforehand and pretreated wit h

estradiol for three days. The implants of different
length (5-20 mm) and a restricted diameter (1.1 to
2 mm) remain for between 4 and 14 days in the rat
25 uterus in order to investigate the local and system ic
progestational effect of the released active ingred ient
on the basis of various parameters in different
tissues. The following parameters are measured: 1)
local progestational effect on the uterus on the ba sis
30 of the weight of the uterus, the histologically
detectable epithelial height and the expression of

progestogen-regulated marker genes (e.g. IGFBP-1); 2)
systemic progestational effect on the mammary gland on
the basis of the expression of progestogen-regulate d
35 marker genes (e.g. RankL), 3) systemic progestation al
effect on the pituitary on the basis of the LH leve I
(reduction in the estrogen-induced elevation of the LH

level).



lactone (B) 35 Similarly to Example 4, 250 mg of the compound prepared according to Example 20 using
ethylmagnesium chloride was reacted, and after processing and purification, - 59 57 mg of the title
compound A and 23 mg of the title compound B were isolated. 3H-NMR (CDC13) of A: 6= 0.56 (1H),
0.95 (3H), 1.02-1.55 (10H), 1.12 (3H), 1.76-1.86 (2+931.93 (1H), 2.02-2.10 5 (2H), 2.20-2.44 (4H), 2.62
(1H), 5.87 (1H), 6.02Hd H)compduids) ppf. 8té-NiiesEDbd CiRjeatien 6shm3 (XH), 0.96 (3H), 1.00 (1H),

106-1.68 (11H), 1. W fidhol. Bfodladofi A5, 172 376A. A0 (L. 5.84 (1H), L (1H), 7.41
(1) 10 ppm. Example g3, JLREVAOY 135403 MelhyIeng: faninyi-gor-17CC-
pregna-4,20(Z)-dien-3-6ne-* -car%oxyli_c _ac:ldr y-?gctoneng @\ and
173-Hydroxy-153, 1 YHBtAGRIR-SAIARNG GRAL SYRERISYAR 25 A2 dien-3-one-21-¥4tboxylic acid y-
lactone (B) Similarly to Example 4, 250 mg of the compound prepared 20 according to Example 20 using
vinylmagnesium chloride was reacted, and after processing and purification, 29 mg of the title compound
A was isolated along with a still contaminated mixture, which contained proportions of the title compound
B. 25 3H-NMR (CDC-13) of A: 6= 0.56 (1H), 1.07 (1H), 1.12 (3H), 1.18-1.31 (4H), 1.39 (1H), 1.49-1.60
(2H), 1.79-1.87 (2H), 1.92 (1H), 2.12 (1H), 2.21-2.33 (2H), 2.43 (1H), 2.51 (1H), 2.66 (1H), 2.83 (1H),

5.17 (1H), 5.22 (1H), 5.85 (1H), 5.87 (1H), 6.01 (1H), 7.43 (1H) ppm.



30 Example 26: 7a-Cyclopropyl-173-hydroxy-153,163-methylene-19-nor-
17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y- lactone (A) and
73-Cyclopropyl-173-hydroxy-153,163 35
methylene-19-nor-17CC-pregna-4,20(Z)-dien-3-one-21- carboxylic acid 7-lactone (B) Similarly
to Example 4, 250 mg of the compound prepared according to Exafithte 20 was reacted, and
after - 60 processing and purification, 91 mg of the title compound A and 25 mg of the title
compound B were isolated. 3H-NMR (CDC13) of A: 6= 0.07 (1H), 0.39 (1H), 0.47-0.68 5

(4H), 1.]@ (4]—% 1.21-1 320%'_%%'35_1'61 (5H), 1.83- 1.92 (2H), 2.11 (1H), 2.20-2.33 (3H),

2.39-3 HIQ 415 eSO RITNEDHANES, 6.03 (1H), 7.48 (1H) ppm. 3H-NMR (CDC13) of B: 6=

0.28 (1H), 0.35 (1H), 0.53-0.67 (3H), 0.78-1.12 (4H), 1.14 (3H), 1.21-1.51 (5H), 1.59- 10 1.67

(2H),]1.83 (1H), 1.99-2.30 (5H R&%%Mna-r 5 (1H), 5.82 (1H), 6.02 (1H), 7.43 (1H) ppm.

Example-27—4-Chloro-173-hydroxy-153,163-methylene-19-nor-17CC- 15

pregna-4,20(Z)-dien-3-one-21E4096sigi®aeid yceiiine SimMingralcErdiopie 8, 103&;& ofthe ior

compound prepared accordingp®RiExample 19 was reacted, rapdpadiefMpocessing an g P

01 (3, 1,111 @i 1 LIGIMB (14 D84 (1L, F LB EA A, 2.60 (IL] g | COMPOUon | CF PRICF

(1H),|6.07-(1H), 7.48 (1!7')(10);}-.'7‘.. 25 Example %:tor' fractor - fiha?*® | factor MR

6,6-(1 ,AZ-Ethanedl )ﬁ%Scc,lGa-n%(??thylene-19- 0.5 630 37 5.40
1 41 0.76 1.6 280 30.6 0.48
2 630 24.37 4.4 450 49.6 5.54
3 72 2.72 15 1300 62.9 1.81
4A 48 2.66 0.6 60 2.6 4.43
5A 300 12.00 1.0 110 4.1 12.00




nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y- lactone 30 Similarly to Example 11,
115 mg of the compound prepared according to Example 28a was reacted, and after
processing and purification, 25 mg of the title compound was isolated. 3H-NMR (CDC13): 6=
0.44 (1H), 0.60 (1H), 0.69-1.11 (6H), 35 1.20-1.53 (6H), 1.35 (3H), 1.65-1.97 (4H), 2.15-2.31
(3H), 2.41 (1H), 5.70 (1H), 6.02 (1H), 7.36 (1H) ppm. Example 28a6561 -
173-Hydroxy-15cc,16a-methylene-63-(p-
tolylsulfonyloxymethyl)-19-nor-17CC-pregna-4,20(Z)-dien- 3-one-21-carboxylic acid y-lactone
5 Simjilarly to Example II% 890 mg of the compound prepaned according to Example 28b was
reacte and afte

OJ

r prsmg g purificatioﬁ,SJslS mg of th=1\ gtle compound was ﬁglated. 10, 5 323
Exam pfa‘ 28b: 173 ‘roxy -6 ?% roxymethylene-15cc,16armethylene-19- ' '
nor-17CC-pregna-4, zo(éwﬂlen -3-one-21-carboxylic acid y- Jactone 15 Similarly o Example
10, 8954ng of the ound psgpared accorging to Examplg 28c was reacted, and gfter |5 o 3.03
processing, 1.1 g f thie ympound was | isolated as raw product, and was reacted further
without purification. le 28c: 173-Hydroxy-15cc,16a-methylene-3-pyrrolidinyl-19-nor-
17u-prggna-3,5,2 1-carboxylic acid y- lactone 25
740 31.12 29.0 4300 240.0 1.07
78.5 1.65 11 0 5.6 1.50
167 4000.00 2.7 1000 1000.0 inactive
49 1.50 2.9 200 16.5 0.52
190 7.89 1.6 5100 163.2 4.93
49 2.04 1.3 74 2.3 1.57




Similarly to Example 10a, 858 mg of the compound prepared according to Example 12 was

reacted, and after processing and purification, 895 mg of the title compound was isolated. 30

Example 29: 63,73;153,163-Bismethylene-173-hydroxy-19-nor-17a-
pregna-4,20(Z)-dien-3-one-2I-carboxylic acid 7-lactone (A) and 6cc,7a;
153,163-Bismethylene-173-hydroxy-19-nor 35 17u-pregna-4,20(Z)-8en-3-one-21-carboxylic
acid y- lactone (B) Similarly to Example la, 1.0 g of the compound prepared according to
Example 20 was reacted, and after - 62 processing and purification, 143 mg of the title

compound A and|182 mg of the title compound B were isolated. 3H-NMR (CDC13) of A: 6=
i\
0.57-321%%(2H), 0,9*”1'04? 1.17 (2H) %219&9 (3H), 1.26~1,35 (3H), 1.42-1.77 _7#?7 1.88,, 10.45
(1H),|2.10-2.21 (2H);2:27 (1H), 2.42 (1H), 6.04 (1H), 6.12 ), 7.44 (1H) ppm. 3H-NMR
(CDQI3) of B 6= 0.58 (1M}, 0[76-0.86 (2H)[1.00 (IH), T.OA-1.21 (2H), .15 (3H), [1.25-1.45
(4H), 1.6R- 10 1.69 (2H),4.76 (d41), 1.87 (1H) 4498-2.14 (4H),2.26 (1H), 2.50 (1H)38.03 (1H), ¢ 1.88
6.05 (1H), 7.46 (1H)ppi ample 30: Inert depot systems amenable to intrauterine 15
implantation and a biodegradable polymer or a synthetic silicone polymer
consisfig of an a ent-containing core in the appropriate polymer- active
ingredient mixing nded by a polymer membrane ensuring the desired daily
release rate, are ] into the lumen of the rat uterus. The female
17A 280 12.24 2.6 77 5.2 4.71
17B
18 400 17.24 35.0 140 7.3 0.49
19 25 1.70 187.0 52 6.4 0.01
20
21 4800 159.27 1000 1000.0 ‘




animals are castrated beforehand and pretreated with estradiol for three days. The implants
of different length (5-20 mm) and a restricted diameter (1.1 to 2 mm) remain for between 4
and 14 days in the rat 25 uterus in order to investigate the local and systemic progestational
effect of the released active ingredient on the basis of various parameters in different
tissues. The following parameters are measured: 1) local progestatfohal effect on the uterus
on the basis 30 of the weight of the uterus, the histologically detectable epithelial height and
the expression of progestogen-regulated marker genes (e.g. IGFBP-1); 2) systemic

progestational effect on the-mammary gland on the basis of the expression of
progesfogen-regu ) genes (e. gl.lagnkL), 3) sy%t%mic progestational effect on 20 1.30
the pituitary on th > LH level (reduction in the estrogen-induced elevation of the
LH level). - 63 1 (S of the present invention show a significant progestational
effect yyphe uteru Digparable to aLegresponding frgatment with a 81 4.2 1.99
levonprgestrel-co 0t system such as MIRENA(r). - 64 - Table 1: Receptor binding
values Receptor osterone receptor Mineralocorticoid Androgen receptor (PR)
receptgn AMR) Ex {Zompetition |gb8g-ompetition & F PR/CF Structure 1650 [NM] g.1 21.87
factor factor [nM] 43.32.7 0.5 630 37 5.40
25A 150 6.14 9.4 37 14 0.65
27 2900 101.93 47.0 810 36.4 2.17




1410.76 1.6 280 30.6 0.48 2 630 24.37 4.4 45049.65.54 3722.721.5130062.91.81 4A
48 2.66 0.6 60 2.6 4.43 5A 300 12.00 1.0 1104.1 12.00 65 6A 1204.851.5451.7 3.23 7A
380 14.22 4.7 170 5.2 3.03 7B 740 31.12 29.0 4300 240.01.07 978.51.651.105.6 1.50
10 167 4000.00 2.7 1000 1000.0 inactive 12 49 1.50 2.9 200 16.5 0.52 13 190 7.89 1.6 5100
163.2 4.93 14A 49 2.04 1.3 74 2.3 1.57 66 15A 200 8.36 0.8 60 2.880.45 16A 85 3.76 2.0
392.61.88 16B 17A 280 12.242.6 775.24.7117B 18 400 17.24 35.0 140 7.3 0.49 19 25
17018705264001 20 21 4800 159.27 1000 1000.0 67 22 30 1.04 0.8 2.0 1.30 23A 120

379192?142 4A 1300.41.551.9160 8.1 21.87 25A 1506.149.437 1.40.65 27
2900 169 99% 4\§a %?L 86.42.17764 tﬁ'gbféaﬂs%‘gm%téofbr in vitro transactivation In vitro

transactivation
I n vitro transactivation
Progesterone Mineralocorticoid
Androgen receptor
receptor receptor
Agonism | Agonism _ Antagonism | Agonism | Agonism _ Antagonism
i Antagonism i i Antagonism !
EX. Structure ECS50 efficacy efficacy ECS50 efficacy efficacy
IC50 [nM] IC50 [nM]
[nM] [%] [%] [nM] [%] [%]
88 72.2 3.3 64.1 112.5 24.26 27 54.58
15 62.8 10 79.5 100 46.3 1000 5
230 111.9 130 32.6 1000 5
1.4 34.2 22 97.6 120 25.39 1000 5
39.0 71.1 3 99.9 3 97.55 1000 5




Progesterone Mineralocorticoid Androgen receptor receptor receptor Agonism Agonism
Antagonism Agonism Agonism Antagonism Antagonism Antagonism Ex. Structure EC50
efficacy 1C50 [nM] efficacy EC50 efficacy IC50 [nM] efficacy [nM] [%1 [%1 [nM] [%1 [%] 88
72.23.364.1112.524.26 27 5T.8 11.562.8 10 79.510046.3 10005 2230 111.9 130 32.6
10005 3n"_1.434.22297.612025.39 10005 4A 39.0 71.1 3 998 3 97.55 1000 5 69 5A
99.0 35.78.3 7310005 6A 140.035.29101.80.98 117.61 10005 7A 1000.05.0 77 101.9
3362.57 10005 7B 0 8 1000.0 9.8 960 31.1 250 32.89 130 22.88 9 1.6 56.0 3 27.8 4.7

06.19 1000 5 10 inactive|110 92.7 130 17.87 160-15-58120-475-5100-71.4 130 14,86 86

61.71 .13 150.0 3721 Ji% 120 .Lgﬁ 100 47.37 - 70 14A 16.0 86.3 3 Esg.g 13 41.8%031.5 1000

20.98 “15A 9p.0- 311 49271000 5 16A 140.0 59.3 95 103.1 13'82.56 1000°5

16B 17A 970, 146 2340.7/7 11 9o./Z2 1/b 1o oclU.UZo.7 6ol aV.o 12 /1.4 1000

S 19/g92.8 D049 @0 {393 9 101.8 0.98 117.61  |1000
7A 1000.0 |5.0 77 101.9 33 62.57 1000
7B
8 1000.0 9.8 960 31.1 250 32.89 130 22.88
9 1.6 56.0 3 27.8 4.7 96.19 1000 5
10 inactive 110 92.7 130 17.87 160 15.58
12 0.4 755 100 714 130 14.86 86 61.71
13 150.0 37.1 12 116.2 120 14.39 100 47.37




21 780.0 21.0 160 68.0 1000 5 500 15.68 0. ~a22 1.1 126.34991.2 1.7 98.61 1000 5 23A

21.0 140.4 290 105.3 19 63.59 1000 5 24A 140.0 42.7 160 81.1 52 36.79 11 22.48 25A

560.0 46.591084.1 1.83 73.32 1000 5 27 330.0 49.6 1000 5.0 69.5 66.94 10005 - 72 -
Patent claims: 1. A 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic 5 acid-steroid

y-lactone derivative with the general chemical formulal: O R18 O WZ R7 R4 R6b Rsa 10 in
which Z is selected from the group comprising oxygen, two hydrogen atoms, NOR' and
NNHSOZ2R', in which R' is hydrogen, C1-Clo- alkyl, aryl or C7-020-aralkyl, 15 R4 is selected

from the group comprising hydrogen and halogen, furthermore either: R6a, R6b in each|case

indepelrlaintly of fanotfi o 20 are s ted fropg the group rising hydlrggen, 41.82 15 2098

C1-Clo-alkyl,| ¢ m-“alkeny%'and Cz- Clo-alkynyl, or together farm methylene|or ' ' '

1,2-efhanediyl and R7-is selected from|the group ¢omprising 25 hydrogen, CIL-Clo-alkyl,

C3-Chrycloalkyl Lz 1920 395 12 112.3 11 49.42  |1000 5
16A 140.0 59.3 95 103.1 12 62.56 1000 5
16B
17A 970.0 71.8 89 114.8 23 40.77 11 33.72
17B
18 810.0 25.7 830 37.3 12 71.47 1000 5
19 62 92.8 5.3 87.5 1000 5
20




Clo-alkenyl and Cz-Clo-alkynyl, or: - 73 R6a, R7 together form an oxygen atom or methylene
or drop out with formation of a double bond between C6 and C7 and R6b is selected from the
group comprising 5 hydrogen, C1-Clo-alkyl, Cz-Clo-alkenyl and Cz- C18-alkynyl and R18 is
10 and their solvates, hydrates, stereocisomers and salts. 2. The
15,16-Methylene-17-hydroxy-19-nor-21-carboxylic 15 acid-steroid-y*lactone derivative as
claimed in claim 1, characterized in that Z is selected from the group comprising oxygen,
NOR' and NNHSO2R'. 3. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic 20

hydrogen or C1-C3-alkyl,

acid-steroid y-lacto -. der'vatlve as claimed in clajm 1, characterlzed in that Z stands for
0Xygen, . 17- hydﬁ»@y Dr-21-carbox cid-sterojq yslactone 5 500 15.68
deriva%ve as |claimé ne 2rgeof the orebeding glaims, characterized in that R4'is hydrogen '
or chlorine. 5[ ethylene-17-hydroxy-18-nor-21-carboxylic acid-steroid y-lactpne
derivatye as e 130 of the pyegegling dlggms, characggrized in that R6a, R6b | gg g1 1000 5
together form liyl or are each hydrogen. 6. The
15,16-Methylene 17&§rydr bxy-19-nor-21-carboxylig 35 acid-steroid y-lactone derivative as
claimeghig on 18- preceding claims,jgppgacter(zeg in that R7 ig; selected frogn the grogp 59 1000 5
comprising hy: rog
24A 140.0 42.7 160 52 36.79 11 22.48
25A 560.0 46.5 910 1.83 73. 32 1000 5
27 330.0 49.6 1000 69.5 66. 94 1000 5




methyl, ethyl and vinyl. - 74 7. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic acid-steroid
y-lactone derivative as claimed in one of claims 1 - 4, characterized in that R6a, R7 together form
methylene. 5 8. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic acid-steroid y-lactone derivative
as claimed in one of claims 1 - 4, characterized in th& R6a and R7 drop out with formation of a double
bond between C6 10 and C7. 9. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic acid-steroid
y-lactone derivative@gGlagngddn one of the preceding claims, characterized in that R18 15 is hydrogen
or methyl. 10. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic acid-steroid y-lactone derivative as
claimed in one of the preceding claims, selected from the group 20 _
173-Hydroxy-15a,1éa-méthylé‘r%lfg'%mﬂ%@p%@dﬁﬁir%ie'?%ﬂeféﬁﬁ%rﬁ@@ﬂ-Ccarboxylic acid y-lactone
173-Hydroxy-153,163-medtinAsiresitd-nor- Ylacpegnderd,2i(Z ) vdibntBeogertatarboxylic acid y-lactone
173-Hydroxy-73-methyl-¢hasditar raathyene-19-nor-17a 25 pregna-4,20(2)-dien-3-one-21-carboxylic acid
7- lactone 173-Hydroxy-7a-methyl-153,163-methylene-19-nor-17a-
pregna-4,20(Z)-dien-3-one-21-carboxylic acid & lactone 30
173-Hydroxy-73-methyl-153,163-methylene-19thor-17a- pregna-4,20(Z)-dien-3-one-21-carboxylic acid 7-
lactone 173-Hydroxy-7a-ethyl-15a,16a-mgthyle

10 in which
Z is selected from the group comprising
oxygen, two hydrogen atoms, NOR' and
NNHSGER', in which R' is hydrogen, C 1-C 10-
alkyl, aryl or C 7-C yp-aralkyl,
15 R is selected from the group comprising

hydrogen and halogen,

furthermore either:
R R ° in each case independently of one another,
20 are selected from the group comprising
hydrogen, C 1-Cp-alkyl, C  ,-Cp-alkenyl and C 2"
Cio-alkynyl, or together form methylene or
1,2-ethanediyl and
R’ is selected from the group comprising
25 hydrogen, C ;-Cyp-alkyl, C 3-Ce-cycloalkyl, C -
Cip-alkenyl and C 2-C 1p-alkynyl,

or:



pregna-4,20(Z)-dien-3-one-2l-carboxylic acid 7- 35 lactone
173-Hydroxy-73-ethyl-15a,16a-methylene-19-nor-17a- pregna-4,20(Z)-dien-3-one-2I-carboxylic acid 7-
lactone - 75 - 7a-Ethyl-173-hydroxy-153,163-methylene-19-nor-17CC- pregna-4,
20(2)-dien-3-one-2I-carboxylic acid y- lactone 73-Eth{®173-hydroxy-153,163-methylene-19-nor-17CC- 5
pregna-4,20(Z)-dien-3-omé: 2&-Cartupyeytieratithy- dactmygen atom or methylene

173-Hydroxy-7CC-vinyl-15cc, 16a-mediy|e B 1R 9rkfaionr 88 Bt iléZoign-3-one-2l-carboxylic acid y-
lactone 10 173-Hydroxy-73-vinyl-lg(e:{: % 0a- egrg%(]lgrg-l%hndor-ﬂa-
xy\ﬁc acid y-

pregna-4,20(Z)-dien-3-one-2l-carbo actone

173-Hydroxy-153,163-mBthylene-FC SRR - AT 7 EE- pBERiHRA-4°8MNPHEh -3-0ne-2l-carboxylic acid
y- 15 lactone 133-Hydroxy-153,168ydesthgterie-73-inydk9hnor-17aC 0-alkenyl and C -
pregna-4,20(Z)-dien-3-one-2l-carboxyligkgsid dndactone
173-Hydroxy-7CC-cyclopropyl-15cc,16a-methylene-19- 20
nor-17u-pregna-4,20(Z)-dign-3-one-21-carboxylic acid 7-lacton
173-Hydroxy-73-cyclopr yI-15cc!i é{qrr?&ﬂ@/l rn§-19- n’dgi‘ﬂﬁfﬁiegna—4,20(Z)-dien-3-one-21-carboxy|ic
acid 7-lactone 25 7a-Cyclopropyl-173-hydroxy-153,163-methylene-19-
nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid 7-lactone

and their solvates, hydrates, stereoisomers and

salts.

2. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
15 acid-steroid y-lactone derivative as claimed in
claim 1, characterized in that Z is selected from
the group comprising oxygen, NOR' and NNHSO 2R’

3. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
20 acid-steroid y-lactone derivative as claimed in
claim 1, characterized in that Z stands for oxygen.

4. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
acid-steroid y-lactone derivative as claimed in one
25 of the preceding claims, characterized in that R
hydrogen or chlorine.

5. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
acid-steroid y-lactone derivative as claimed in one
30 of the preceding claims, characterized in that R éa,
R® together form 1,2-ethanediyl or are each
hydrogen.

6. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
35 acid-steroid y-lactone derivative as claimed in one
of the preceding claims, characterized in that R is
selected from the group comprising hydrogen,
methyl, ethyl and vinyl.



173-Hydroxy-73-cyclopropyl-153,163-methylene-19-nor- 17u-pregna-4,20(2)-dien-3-one-21-carboxylic
acid y- 30 lactone 173-Hydroxy-6-methylene-15a,16a-methylene-19-nor-
17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y- lactone
173-Hydroxy-6-methylene-153,163-methylene-19-nof435 17u-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y- lactone 173-Hydroky-6I5C-6ndisthglenetiiyieyerbxpd dGammdtvpdusylic
19-nor-17CC-pregna-4, 2@« B-one-alaerinoudit A dslafiRREd iffone

173-Hydroxy-63-hydroxymethylene-15a,16a-methylene- . 6a 7
19-nor-17u-pregna—4,20(_%)-8?%}{rm§-olne-2%—’0&&)%)%%%”%80% ')r/]-la{g (§neR R

173-Hydroxy-6CC-hydro!gg ¥R ierB 1541y 688nethylene- 5
19-nor-17u-pregna-4,20(2)-dien-3-one-21-carboxylic acid y-lactone
173-Hydroxy-63-hydroxymethyb:ne-hiethiedenetngarsy-19-nor-21-carboxylic

19-nor-17CC-pregna-4, 20(g) flieg;3-one-1;6ihoxdi, AU YJIHAREAM one

6,6-(1,2-Ethanediyl)-173- y%roxy-lSa,chc-meth lene- . 6a 7
19-nor-17u-pregna-4,20(2)- ?éW—ss-JorTe-[blg@é’f%%chdaéﬁh W—%%ne and R
6,6-(1,2-Ethanediyl)-173diarexiitBfogratigfiéndouble bond between C °
19-nor-17CC-poegna-4,26{d adien-3-one-21-carboxylic 15 acid y-lactone 173-Hydroxy-6¢ c,7a;
15a,16a-bismethylene-19-nor-17a- pregna-4, 20(Z)-dien-3-one-21-carboxylic acid y- lactone
173-Hydroxy-63,73,15 a,r%ga-{q&i)’s%g\t@ﬂ?ngﬁ%g)i99@%?& g_%;)_rneo(;r[lﬁ-%g%@))ﬁ(i:en-3-one-21-carboxy|ic acid

y . . o . .
acid-steroid y-lactone derivative as claimed in one

of the preceding claims, characterized in that R
15 is hydrogen or methyl.

18

10. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic

acid-steroid y-lactone derivative as claimed in one
of the preceding claims, selected from the group
20 17B3-Hydroxy-15 0,16 a-methylene-19-nor-17 o-pregna-
4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
17B3-Hydroxy-15 [3,16 B-methylene-19-nor-17 o-pregna-
4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
17B3-Hydroxy-7 [B-methyl-15 «a,16 a-methylene-19-nor-17 a-
25 pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone
17B3-Hydroxy-7 a-methyl-15 (3,16 B-methylene-19-nor-17 o-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
30 17B3-Hydroxy-7 [B-methyl-15 (3,16 -methylene-19-nor-17 o-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
17B-Hydroxy-7 a-ethyl-15 a,16 a-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
35 lactone
17B3-Hydroxy-7 [-ethyl-15 0,16 a-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-

lactone



lactone 173-Hydroxy-6CC,7a; 153,163-bismethylene-19-nor-17CC-
pregna-4,20(Z)-dien-3-one-21-carboxylic acid y- lactone 25 173-Hydroxy-63,73;
153,163-bismethylene-19-nor-17CC- pregna-4,20(Z)-dien-3-one-2l-carboxylic acid y- lactone
173-Hydroxy-15cc,16a-methylene-19-nor-17a-pregna>4,6,20(2)-trien-3-one-21-carboxylic acid 7-lactone
30 173-Hydroxy-153,163rméethyletie-1-hgthbrGTopre@na 4omad{detieodone721-cashoxylic acid
/-lactone (E/ Z)'3'(Hydr%¥§ﬂ5‘—@2@%§ felox e 1184 boxylic  acid Y-
methylene-19-nor-17CC:pregna-4,2 &)-dlene-21- carboxylic acid 7-lactone 35
(E/Z)-3-(Hydroxyimino)-i%’;?- Xedrox -153,163- methylene-19-nor-17CC-pregna-4,20(Z)-diene-21-
carboxylic acid 7-lactone’ P74 -%@%-3%%%&%no?-’ﬁl%-rﬁﬁgwﬁﬂef S a-
15a,16a-methyfene-19-noiedia-h2Y Axde682)rdicHec@baalsoxyliacitid y-lactone y-
(E/Z)-3-(Hydroxyimino)-31ddt3rfaydroxy-713-methyl 5

1513,1613-methylene-1 -1 7a-pregng.4, die = ic agid y:-lactone
(E/Z)-3-(Hydroxyimino)-%jgﬁ(fp& ﬂ? adrﬁ’e%tﬁ%)s %Figja %WXH% 197 ’
1513,1613-methylene-lé’-rﬁgﬁi‘flagaééﬁée-ﬂ] T%ﬁ:ailéﬁ%r-b%yeﬁrbo%ﬁig acid y-lactone 10Y°
(E/Z)-3-(Hydroxyimino)-13at818ydroxy-713-methyl-
1513,1613-mathylene-19-1@H+i/decpyetnd4ia0Id )5 dienet & b-oastoiytie-aditgr-ldztone a-
(E/Z)-3-(Hydroxyimino)-1£d 3r-Rvalmsim (@it breail amasinglenesd@-nor-17a-pregna-4,20(2)-diene 15

21-carboxylic acid y-Iact?ap

ctone
17B3-Hydroxy-15 [3,16 B-methylene-7  a-vinyl-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-

15 lactone
17B3-Hydroxy-15 [3,16 B-methylene-7  B-vinyl-19-nor-17 o-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
17B3-Hydroxy-7 a-cyclopropyl-15 a,16 a-methylene-19-

20 nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic

acid y-lactone
17B3-Hydroxy-7 [-cyclopropyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
25 7a-Cyclopropyl-17 B-hydroxy-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-7 B-cyclopropyl-15 3,16 B-methylene-19-nor-

17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
30 lactone
17B3-Hydroxy-6-methylene-15 0,16 a-methylene-19-nor-
17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone
17B3-Hydroxy-6-methylene-15 3,16 B-methylene-19-nor-
35 17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic acid V-
lactone

17B3-Hydroxy-6 a-hydroxymethylene-15 0,16 a-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone



(E/Z)-3-(Hydroxyimino)-1713-hydroxy-713-ethyl- 15a,16a-methylene-19-nor-17a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-1713-hydroxy-7a-ethyl 20
1513,1613-methylene-19-nor-17a-pregna-4,20(Z)-diene- 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1713-hydroxy-713-ethyl-15138613-
methylene-19-nor-I7a-pregn@-4yaegxy-dierehydiraarnerylleasiby-lactohe @5methylene-
(5/12)-3-(Hydroxyimino)- W6l Adhigr xgafiavk: A LRrmeindenedgmaita-pregna-4,20(2)-diene-
21-carboxylic acid y-Iact%ee (E/-Qé?o'r(u ydroxyimino)-1713-hydroxy-713-vinyl-
15a,16a—methylene-|9-nor-| a- regna-%f,zo Z)-diene 30 21-carboxylic acid y-lactone
(E/2)-3-(Hydroxyimino)- £ KHRNE7 a Sinyr s meiitiengidihylen-38-Roneiaviesna-4,20(2)-diene-
21-carboxylic aeid y-lactdAenqELZ)- 3¢ pigadsciniid)-dirh33BryuraddrcarBouirlig-1513,1613 35
methylene-19-nor-17a-peggna-¢iae{ghediene-21- carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-1; Hl‘gcpr sy ﬁzﬁgﬁw&h lene-15 _methviene-
15a,16a—methylene-|9-noz7-;:§’a- reEgﬁgA,Z@%- e e) gfl-ggfboxylic ét 4#&?0 ee_n% -
(E/Z)-3-(Hydroxyimino)-f%%ﬂr%xﬂ?@%@/&%ﬁ%% -dien-3-one-21-carboxylic
15a,16a-methylene-19-rfid 7y Re§n&-4,20(2)-diene- 21-carboxylic acid y-lactone
(E/Z)-3-(Hydragyimino)-1/6-{1yehBthardedoystopropyl 5B-hydroxy-15  a,16 a-methylene-

153,163-methylene-19-npg:AdapreqnardHy4) Mienedied-samesylicasidyntactone
(E/Z)-3-(Hydroxyimino)-173-hyd_rI((gl)&/O-n 3-cyclopropyl-

153,163-methylene-19- %?'-(17aYpregn§-4,20(Z)-diene-

6,6-(1,2-Ethanediyl)-17 B-hydroxy-15 [3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic

15 acid y-lactone
17B3-Hydroxy-6 a,7 a;150,16 a-bismethylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
17B3-Hydroxy-6 (3,7 B;150,16 a-bismethylene-19-nor-17 o-

20 pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone
17B3-Hydroxy-6 a,7 a; 15 [,16 B-bismethylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone

25 17B3-Hydroxy-6 3,7 [3;15[3,16 B-bismethylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
17B3-Hydroxy-15 0,16 a-methylene-19-nor-17 o-pregna-
4,6,20(2)-trien-3-one-21-carboxylic acid y-lactone

30 17B3-Hydroxy-15 [3,16 B-methylene-19-nor-17 o-pregna-
4,6,20(Z)-trien-3-one-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-15 a,16 a-
methylene-19-nor-17 a-pregna-4,20(Z)-diene-21-
carboxylic acid y-lactone

35 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-15 3,16 (-

methylene-19-nor-17 a-pregna-4,20(Z)-diene-21-
carboxylic acid y-lactone



21-carboxylic acid y-lactone 10 (E/Z)-3-(Hydroxyimino)-173-hydroxy-6-methylene-
15a,16a-methylene-19-nor-17a-pregna-4,20(Z)-diene- 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-173-hydroxy-6-methylene- 153,163-methylene-19-nor-17a-pregna-4,20(Z)-diene
15 21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimir{d)=173-hydroxy-6a-

hydroxymethylene-15a, 1&#2n8i{iyenedlierina)-17a- pregpfaavidi28(Z)-dienmathydarboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-]ig*ﬁh)gj@%yéﬁ@%g@xgt%ymgthyleaq;,;le%gf_@f@z@g%tml&q@-19-nor-17a- pregna-4,
20(2)-diene-21-carboxyli q%g%l-)l(aﬁtonée @(E/Z)B'(E gorr(])é(yimmo)-173-hy roxy-6a-

hydroxymethylene-153,163-met ené18-nor-174- pregna-4, 20(Z)-diene-21-carboxylic acid y-lactone 25

(E/Z)-3-(Hydroxyimino)- E&halioXg ey MR btymethy 8B 653 -nfsthG Mk -19-nor-17a- pregna-4,
20(2)-diene-215carboxylitcatitbyslanathge (B/ZP-BgHYdroxyimiprel 6e64(2 X Bth@mmnediyl)-173-
hydroxy-15a,16a-methylene-4@digiid daipregna g=4¢30eZ)-diene-21-carboxylic acid y-lactone

(E/Z)-3-(Hydroxyimino)-Q%,i)‘L_eg_ I-@%%?M%g 7hydrox?-_warag}%_-fne@mﬁﬂ_9-nor-173-pregna—
4320(2)-d|ene-21-carbox | acugya tone (E/Z)-3-(Hydrox mm%_l?é-?gd_r xx-@a,?a; 15U,16u 35
blsmethylene-lQ-nor-l?i?jPeJQGn ?E%foe}% “darbox§i58 y4| g P]éﬂe €
(E/Z)-3-(Hydroxyimino)-2A3CR{RREYNCEEIY3: 15a, 16lcHSMethylene-19-nor-17u-pregna-4,20(Z)-diene-21-
carboxylic acidoy-lactone(E/Z)-3{EyJr3x{fityumxyimino)-1BABAiycsexy-GERaetiS; 1513,1613-
153,16 B-methylene-19-nor-17 a-pregna-4,20(2)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-ethyl-
150,16 a-methylene-19-nor-17 o-pregna-4,20(2)-diene-
15 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  [-ethyl-
150,16 a-methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-ethyl-
20 153,16 pB-methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7 [B-ethyl-15 (3,16 -
methylene-19-nor-17 a-pregna-4,20(Z)-diene-21-
carboxylic acid y-lactone
25 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
150,16 a-methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-
150,16 a-methylene-19-nor-17 o-pregna-4,20(2)-diene-
30 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-
153,16 B-methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-15 (3,16 (-
35 methylene-19-nor-17 o-pregna-4,20(2)-diene-21-
carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-cyclopropyl-
150,16 a-methylene-19-nor-17 o-pregna-4,20(2)-diene-
21-carboxylic acid y-lactone



bismethylene-19-nor-17CC-pregna-4,20(Z)-diene-21- carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1713-hydroxy-613,713:1513,1613- 5
bismethylene-19-nor-17CC-pregna-4,20(Z)-diene-21- carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1713-hydroxy-15U,16CC- méthylene-19-nor-17a-pregna-4,6,20(2)-triene-21-
carboxylic acid y-lactone(EQZ{B{hi(biydntrp)rlino)-171B-hydroxy-1518.a¥d8sropyl-

methylene-19-nor-17CCyg r’eacﬁrﬁeg%g@nglggg]grllﬁarbowbg@qg AP Mene-
1713-Hydroxy-18- methyE?ccé} eth ene-19- nors 17a- pregna-4 20(Z -dien-3-one-21-carboxylic acid

y- 15 lactone 1713-Hydr 13,1615 A% lene-19-nor-17CC-
pregna-4,20(Z)-dien-3- oﬁ%y@le’cﬁ'l‘%mwrﬁﬁ@yl%ctoneﬁ hydroxy-7  a-cyclopropyl-
1713-Hydroxy-3CC-metHyi Bl 86nflethglhyins 1Banoeihyleneaddegna-4,20(2)-diene-
19-nor-17u-pregna-4,20(4)-chehoRyRbecid -carboxylietaedd 7-lactone

Lot sy SRR g sicomon
1713-Hydroxy-7CC-mét El %f%‘i?fég thlen‘é pregna- 4 20 Z)-diene-
19-nor-17u-pregna-4,20@A- @ﬁébpgybﬁé%i carbo¥iReteRed 7-lactone
1713-Hydroxyt@13-methy/Z3-8agihsitakyirBid6)t BZ7methylghaydroxy-6-methylene-

19-nor-17u-pregna-4,20(7 i 3 1RBeddneaiaoiie 730 acilfdghieneo(2)-diene-
1713-Hydroxy-7a-ethyl- -met@gl I?cc 1% a-meth I[an -
19-nor-17u-pregna-4,20 A-sY onecé carbo I|c aC|d 7-lactone

1713-Hydroxy-713-ethyl %W%B&f”f&?)ﬁ&hweneﬁ hydroxy-6-methylene-
1SB 16 B-methylene-19-nor-17 a-pregna-4,20(Z)-diene-

15 21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 a-
hydroxymethylene-15 0,16 a-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  [3-

20 hydroxymethylene-15 0,16 a-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-15 3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone

25 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-15 3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-17 B-
hydroxy-15 a,16 a-methylene-19-nor-17 o-pregna-

30 4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-17 B-
hydroxy-15 [3,16 B-methylene-19-nor-17 a-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 a,7 a; 15 a,16 Q-

35 bismethylene-19-nor-17 o-pregna-4,20(2)-diene-21-
carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 (3,7 B;150,16 a-
bismethylene-19-nor-17 o-pregna-4,20(2)-diene-21-
carboxylic acid y-lactone



35 19-nor-17u-pregna-4,20(2)-dien-3-one-21-carboxylic acid 7-lactone
1713-Hydroxy-7CC-ethyl-18-methyl-1513,1613-methylene-
19-nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid 7-lactone - 80 -
173-Hydroxy-73-ethyl-18-methyl-153,163-methylene/£9-
nor-17u-pregna-4,20(2)-(tieny3-grgd2dxgamibeyylic acid ygagidney-6 o,7 a; 15 (,16 B-
173-Hydroxy-7a-vinyl-18:uefkwlyier-h0angiethyleneudpregna-4,20(2)-diene-21-
19-nor-17u-pregna—4,20%23;61|()e(nﬁ3-088-21-car%$él%llnce acid y-lactone
173-Hydroxy-73-vinyI-lS-meﬂwé\Zl-_chcc,16_a-_m(¥t ene-

19-nor-17u-pregna-4,20(& 4ien 'ﬂygﬁ@%i’lw)o%iylic achrirfiene 14,7 B:15 B,16 B-
173-Hydroxy-7&C-vinyl- bmesthybis3 3-68+réthylermepregna-4,20(Z)-diene-21-
19-nor-17u-pregna-4,20(&xisirplid-aie-21-cayhaxdife acid y-lactone

173-Hydroxy-73-vinyl-18 hy ﬁm}gfﬁ 1".]?'??5- ne-19-, : )
nor-17CC-pregna-4,20(2)-di h‘yg’%n -21-car J(qg(lyf/elic 15 c%yd[é(tlr?e %16 o
173-Hydroxy-7a—cyc|oprﬁb‘iﬁh{g’?ﬁé}ﬁwqga?16a-%ﬁﬂﬂ@ﬁ%%& ‘{}%:['?&?f-zp}r'egna-4,20(2)-dien-3-one-21-
carboxylic acid y-lactoneCR7BXWigraig 73-cy shafeR@-18-methyl-15cc, 16a- 20

methylene-19100r-17 CC{pr2iH3ad4y20¢yiahien)3tone-21- Berpaxyic Hcid FAscRne
73-Hydroxy-7CC-cycIopr,ggmf-A§ﬁg1ngMb,l§$,163urg§gamgq,eg1 IdeiisBregna-4,20(2)-dien-3-one-21-
carboxylic acid y-Iac:toneC%SD 73:-Hydr xy-73-q}éc%:lpcg1ropyl-18-met yl-153,163-

methylene-19-nor-17u-prle7(£i3n%)5§'5 “dien-3one-21- carboxylic acid y-lactone

Hydroxy-18-methyl-15 0,16 d-methylene-19-nor-17 o-

pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
15 lactone
17 B-Hydroxy-18-methyl-15 3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
17B3-Hydroxy-7 a-methyl-18-methyl-15 0,16 a-methylene-
20 19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic

acid y-lactone
17B3-Hydroxy-7 [-methyl-18-methyl-15 0,16 a-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
25 17B-Hydroxy-7 a-methyl-18-methyl-15 3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-7 B-methyl-18-methyl-15 B,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
30 acid y-lactone
173-Hydroxy-7 a-ethyl-18-methyl-15 0,16 a-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-7 [B-ethyl-18-methyl-15 0,16 a-methylene-
35 19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-7 a-ethyl-18-methyl-15 3,16 B-methylene-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone



173-Hydroxy-6-methylene-18-methyl-15cc,16a- methylene-19-nor-17u-pregna-4,20(Z)-dien-3-one-21 30
carboxylic acid y-lactone 173-Hydroxy-6-methylene-18-methyl-153,163-methylene-
19-nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone
173-Hydroxy-6CC-hydroxymethylene-18-methyl-15c8A6a- 35

methylene-19-nor-17a-puatrehd 20¢ZY-di@reBralris 2iettgtidaxylic afid ¢/fpactethglene-19-

173-Hydroxy-63-hydroxyfggety |%Pgré AR AREeAE0ne-21-carboxylic
methylene-19-nor-17u- pregna- -4.2 dlen 3-one-21- carboxylic acid y-lactone - 81 -

1713-Hydroxy-6a-hydro meth ene-18-methyl-1513,1613-

methylene-19-nor-17u- pé&ﬂ@%{tyd|€nV§‘~3Aﬁé9ﬂe@¥Fﬂ&yllc abid §-picasHy/lene-

1713-Hydroxy-613-hydrd8nmetiylertepi8gme thyl0( B Gidi B3orke-21-carboxylic

methylene-19-nor-17a-peggina- gua@(&)edien -3-one-21- carboxylic acid y-lactone

6,6-(1,2-ethanediyl)-1713 F’IWX Wﬁﬁﬁ%m&h -15 &6 f( methgllene—
lic aci acton

methylene-19-nor-17u-pregna-4,20 ) d| n-3-one-21- car 0X \6

6,6-(1,2-ethanediyl)- 1713 y%fr&vzy ﬁ%ﬂ@lﬁ%‘i@ gipg-3-one-21-carboxylic
methylene-19-nor-17u-pR&ifha-%120@")edien-3-one-21- carboxylic acid y-lactone 1713-Hydroxy-6a,7a;15a,
16a-bismethylene-18-methgHipdrory-T 7 uepragmna-ghae{ydien-3-orge 1Bl Readthyidite-15 acid y-lactone
1713-Hydroxy-63,713,15g }R3-pismgth bﬂ?ﬂﬁ =AS01EMin-3-one-21-carboxylic

19-nor-17u-pregna-4, 20 Z‘I)@dlen 3 ne 2 carboxyllc acid y-lactone 1713-Hydroxy-6a,7a;
1513,1613-bismethylene- - 18 20 nor-17u- -pregna-4,20(Z)-dien-3-one-21-carboxylic

173- Hydroxy 7 B-vinyl-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic

15 acid y-lactone
17B3-Hydroxy-7 a-cyclopropyl-18-methyl-15 a,16 a-
methylene-19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone
17B3-Hydroxy-7 [B-cyclopropyl-18-methyl-15 a,16 a-

20 methylene-19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone
7B-Hydroxy-7 a-cyclopropyl-18-methyl-15 3,16 B-
methylene-19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone

25 173-Hydroxy-7 B-cyclopropyl-18-methyl-15 3,16 B-
methylene-19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone
17 B3-Hydroxy-6-methylene-18-methyl-15 a,16 a-
methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-

30 carboxylic acid y-lactone
17 3-Hydroxy-6-methylene-18-methyl-15 B,16 B-methylene-

19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone

17B3-Hydroxy-6 a-hydroxymethylene-18-methyl-15 0,16 a-
35 methylene-19-nor-17 o-pregna-4,20(2)-dien-3-one-21-

carboxylic acid y-lactone

17B3-Hydroxy-6 [B-hydroxymethylene-18-methyl-15 a,16 a-

methylene-19-nor-17 a-pregna-4,20(2)-dien-3-one-21-
carboxylic acid y-lactone



acid y-lactone 1713-Hydroxy-613,713;1513,1613-bismethylene-18-methyl-19-
nor-17u-pregna-4,20(Z)-dien-3-one-21-carboxylic acid y-lactone 25
1713-Hydroxy-18-methyl-15a,16a-methylene-19-nor-17a- pregna-4,6,20(Z)-trien-3-one-21-carboxylic acid
y- lactone 1713-Hydroxy-18-methyl-1513,1613-meth§fene-19-nor-17a-

pregna-4,6,20(Z)-trien-3-0i e Aldoapexy kc lacicoyyde tiadtorel8-methyl-15 B,16 B-
(E/Z)-3-(Hydroxyimino)-14dx é{géoj_(g ,Jrgrmﬁthyl alé% mm%@wﬂﬂa-pregna—4,20(Z)-diene-
21-carboxylic acid 7- Iactone0 %E/ZC) -3- Q—|ydrox |m|p 13-hydroxy-18-methyl 35
1513,1613-methylene- 165107

a-pregna léne- 21-carboxylic acid 7-lactone
(E/2)-3-(Hydroxyimino)- 713 FB%/‘% I}T{mxyg\ethylene 18-methyl-15 B,16 B-
methyl-15a, 16é3methylen”€—l119lem 19aprdgna-4 MEP@ien20)-cigbekghe &did 7-lactone - 82 -
(E/Z)-3-(Hydroxyimino)-a@dryaiecadid (3-mejmgktBne
methyl-15a,16a-methyleg J(% @g&%@@{ﬁg{ﬁ -4 20(Zf\_{ P\WS&%%W“E@C” y&al%tqpe
et

(E/Z)-3-(Hydroxyimino)-17/ drox
methyl-15(3,16(3-methyl H8r na ZPZ?T&%”EH%RQKQ %Sﬂﬁgﬂf‘c 2tid y-lactone

(E/Z)-3-(Hydroxyimino)-P?’(@m%Fo@@‘W(S me‘miylmene
methyl-15a,18® methylesg G /moethZaeoigia-4,20(Z) g digdesRi-Tawhetyllclacid y-pateope 10

(E/Z)-3-(Hydroxyimino)- }ﬁé%pbéq]@m-ﬂ@rqbyl 185 @y& 15 EHaq081B\RRE1.9-nor-17a-pregna-4,20(Z)-

diene-21-carboxylic acid &4 Igg)t((g/pc agEAZ) -3- (Wdr?XXImInO) 17( -hydroxy-7(3-ethyl-18-

17B-Hydroxy-6 o,7 o;150,16 a-bismethylene-18-methyl-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
15 acid y-lactone
17B3-Hydroxy-6 (3,7 B,15 a,16 a-bismethylene-18-methyl-
19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-6 a,7 a;153,16 B-bismethylene-18-methyl-19-
20 nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
17B3-Hydroxy-6 (3,7 B;15[3,16 B-bismethylene-18-methyl-19-
nor-17 a-pregna-4,20(Z)-dien-3-one-21-carboxylic
acid y-lactone
25 173-Hydroxy-18-methyl-15 0,16 a-methylene-19-nor-17 a-
pregna-4,6,20(Z)-trien-3-one-21-carboxylic acid Y-
lactone
17B3-Hydroxy-18-methyl-15 3,16 B-methylene-19-nor-17 a-
pregna-4,6,20(2)-trien-3-one-21-carboxylic acid Y-
30 lactone
(E/Z)-3-(Hydroxyimino)-17 -hydroxy-18-methyl-
150,16 a-methylene-19-nor-17 o-pregna-4,20(2)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 -hydroxy-18-methyl-
35 153,16 B-methylene-19-nor-17 a-pregna-4,20(Z)-diene-
21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-methyl-18-
methyl-15 «,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone



methyl-15a,16a-methylene-19-nor-17a-pregna-4,20(Z) 15 diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7a-ethyl-18- methyl-15a,16a-methylene-19-nor-17a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone (E/Z)-3-(Hydroxyimino)-17(3-hydroxy-7(3-ethyl-18 20
methyl-15(3,16(3-methylene-19-nor-17a-pregna-4,2082)- diene-2I-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-XE(2)8diryxlyoxgiviimpH87 methyl g idy-metigyieagn8a8or-17a-pregna-4,20(2)-
diene-2l-carboxylic acid y;laa{pne 2%, (FdZ)-AréhyiREyiBuRS 2 (3-hYRXynA(3- iny)lL8-
methyl-15U,16u-methylene-| :Eg-rG%Zba' rﬁggal-4,20(2)- diﬁélcet-ZIécarboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-f} RGarexXy a?_(w_ny(f-PS- methyl-yl a,%a—methylene-l9-nor-17a—pregna—4,20(Z)
30 diene-21-carboxylic a %@T’dﬁy XN dy droxyifiRe) @A hy e EmnyI-Is-
methyl-15a,16& methylems{8yhdb-1 TalprSematayR(@)L Hiznel 2|-carlsorytioracitl 38(@xtone
(E/Z)-3-(Hydroxyimino)-i¢adydrexdpdayiyelenropyl 35 {Gametyl-15a,16a-methylene-19-nor-17a-pregna-
4,20(Z)-diene-2l-carboxylic-acid yrl (EA73-3-(Hydraxyiming)-1 7 (3] (3-cyclopropyl-
18-methyl-15a,16a-meth %Z%ef-%ﬁ@?-zf(yi%re 73 4,2%%%@I?ca%2ﬁgﬁ%y§%é-lactone - 83 -
(E/Z)-3-(Hydroxyimino)- %tWOJr%xyﬁﬂaGc%/ Q&\?- -| fﬂgl-153ﬂ'@§@ﬁ{i%@?e [9-nor-17CC-pregna-
4,20(2)-diene-21-carbox§iRN&ctd FARIWMEC BEIF)-3-(HydoRERPIG0)-173-hydroxy-73-cyclopropyl 5
18-methyl-153,163-methiEenestgHeirdxi@iinpietna- 4,2084)ydrery-21-casodylig-acid y-lactone

methyl-15 «,16 a-methylene-19-nor-17 a-pregna-4,20(2)-

diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  [-ethyl-18-
methyl-15 «,16 a-methylene-19-nor-17 a-pregna-4,20(2)-

15 diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-ethyl-18-
methyl-15 (3,16 B-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  [-ethyl-18-

20 methyl-15 3,16 B-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-18-
methyl-15 «,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone

25 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-18-
methyl-15 «,16 a-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-vinyl-18-
methyl-15 3,16 B-methylene-19-nor-17 a-pregna-4,20(2)-

30 diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  B-vinyl-18-
methyl-15 3,16 B-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  a-cyclopropyl-

35 18-methyl-15 a,16 a-methylene-19-nor-17 a-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-7  [B-cyclopropyl-

18-methyl-15 a,16 a-methylene-19-nor-17 o-pregna-
4,20(Z)-diene-21-carboxylic acid y-lactone



(E/Z)-3-(Hydroxyimino)-173-hydroxy-6-methylene-I8-
methyl-15U,16u-methylene-19-nor-173-pregna-4,20(Z)- diene-2l-carboxylic acid y-lactone 10
(E/Z)-3-(Hydroxyimino)-173-hydroxy-6-methylene-18-
methyl-153,163-methylene-19-nor-17a-pregna-4,20(8% diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-XERZ e fiays-oryitmespaymethylefunyiBaxethy-d-saclé@arapgthylene-19 15
nor-17u-pregna-4,20(Z)-gligRgsdiroarbopylis ?%mgmn@ﬁ.zi—ﬁ-(w@r%m i0)-173-hydroxy-63-
hydroxymethylene-lB-tht%#PEgem?ﬂ%t% g)p(@-cl éigor-lm-preqér]%g?z e(Z -diene-21-carboxylic acid y-
20 lactone (E/Z)-3-(HydroXyimino 174 _yalroxyy a-ahydroxymethyl ne- é‘-methyl-153,163-methylene-19-
nor-l?u-pregna—4,20(Z)-(ﬁé>é-32( N dipORTE A v- lactdiEEQEZ)-3 R 1GyalRigimino)-173-hydroxy-63-
hydroxymethyl&ne-18-méthpelBB;163-nfictbyfenethgleneriBrooprEgna-4@20(Eytiene-21-carboxylic acid y-
lactone (E/Z)-3-(HydroxyAmo@)-gi6rid-2t aihaesdiv)aditd- 30 y-lactone

hydroxy-18-methyl-15a,é(§6 ; q@t@#}g%&%—@%ﬁa pregg$-g?nr§9gg;mgm?@&é%poxylic acid 7-lactone

(E/Z)-3-(Hydroxyimino)- F ethanedi hydroxy-18-methyl-153,163-methylene-19-nor-17a-
pregna-4, 20(2)-diene-21& }Séjféllicaa?:?dxf-%% & 51&M3§%Hydr8i%ﬁﬂﬂa)412%-‘¥)ydroxy-6u,7u;
15U,16u- bismethylene- B&Reeiyrabesylicraciskegna-4, 20(@08Rne-21-carboxylic acid 7-lactone - 84 -
(E/Z)-3-(Hydragyimino)-XE1B3-BygHodsekithindP;1Ba, 16a- B-hydroxy-6-methylene-18-
methyl-15 3,16 B-methylene-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-18-methyl-15 a,16 a-methylene-19-

15 nor-17 a-pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  [3-
hydroxymethylene-18-methyl-15 0,16 a-methylene-19-
nor-17 a-pregna-4,20(2)-diene-21-carboxylic acid V-

20 lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 -
hydroxymethylene-18-methyl-15 3,16 B-methylene-19-
nor-17 a-pregna-4,20(Z)-diene-21-carboxylic acid Y-
lactone

25 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6  [3-
hydroxymethylene-18-methyl-15 3,16 -methylene-19-
nor-17 a-pregna-4,20(2)-diene-21-carboxylic acid V-
lactone
(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-17 B-

30 hydroxy-18-methyl-15 a,16 a-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-6,6-(1,2-ethanediyl)-17 B-
hydroxy-18-methyl-15 B,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-diene-21-carboxylic acid y-lactone

35 (E/Z)-3-(Hydroxyimino)-17 B-hydroxy-6 a,7 a;15 a,16 a-
bismethylene-18-methyl-19-nor-17 a-pregna-4,20(2)-
diene-21-carboxylic acid y-lactone



bismethylene-I8-methyl-19-nor-17CC-pregna-4,20(Z)- diene-2l-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1713-hydroxy-6a,7a;1513,1613 5
bismethylene-I8-methyl-19-nor-1713-pregna-4,20(2)- diene-2I-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-1713-hydroxy-613,713;1513 3%13-
bismethylene-18-methyl-IErR)r3LFyprexyimidd)(Z)- dieng-Rlydeske:6ylicari@;ydacioher10

(E/Z)-3-(Hydroxyimino)-kyd 3eiriene 18- mgﬂWl-_L@,ﬁHrl@yl methylen f R bigypregna-4,6,20(2)-
triene-2l-carboxylic acid ¥ Iact(z'%gél?b/ZQ Hé/% OXyiminQ); 1713 hy roxy-18- met yI-
1

1513,1613-methylene-19-nor- 0(2) 15 tri ene -carboxgllc acid g@lactone 613,713;

15[3,16[3-Bismethylene- ﬁ@?r&é‘%i@ﬁ%myl% methﬁ Y4811 613 Pregn2B; 26 ®)-dien-3-one-21-
carboxylic acid9/-lactonebigrGitytere718-hgtirgx{91806 116 a-methylepred0anbi20(@)-20

pregna-4,20(Z)-dien-3- oaﬂaﬁéﬂ:@mm@m.m- lactone y-lactone

4-Chloro-1713-hydroxy Bk I%nor 17 e HB)1di 13-Qne- -2l-carboxylic acid

y- lactone 25 11. The 153(16£k/l L%;ane 19 n% i?ca box Eg aéc&j ;ftﬁrm 7-lactone derivative
8[&%@? &%tﬂceptlon 6918 gpﬂwé%r%( ment of pre-, peri- and

as claimed in one of the _
postmenopausal 30 conﬁiﬂﬂaﬁ'n%l -carbyligRCk the 15,16/a%@R¢lene-17-hydroxy-19-nor- 21-carboxylic
acid-steroid y4actone detfi/a)a2(biydebaiyimithd)}- one of clgrhydréeyt 18iondtte/lroduction 35 of a medicinal

product for oral contracepggn aNelmethylene-19-nor-17 a-pregna-4,6,20(2)-
triene-21-carboxylic acid y-lactone
(E/Z)-3-(Hydroxyimino)-17 B-hydroxy-18-methyl-
153,16 B-methylene-19-nor-17 a-pregna-4,6,20(2)-
15 triene-21-carboxylic acid y-lactone
6[,7 B;15 (3,16 B-Bismethylene-4-chloro-17 B-hydroxy-18-
methyl-19-nor-17 a-pregna-4,20(Z)-dien-3-one-21-
carboxylic acid y-lactone
4-Chloro-17  B-hydroxy-15 a,16 a-methylene-19-nor-17 o-
20 pregna-4,20(Z)-dien-3-one-21-carboxylic acid Y-
lactone
4-Chloro-17  (B-hydroxy-15 [3,16 B-methylene-19-nor-17 a-
pregna-4,20(Z)-dien-3-one-21-carboxylic  acid Y-
lactone
25
11. The 15,16-Methylene-17-hydroxy-19-nor-21-carboxylic
acid-steroid y-lactone derivative as claimed in one
of the preceding claims for oral contraception and
for the treatment of pre-, peri- and postmenopausal
30 complaints.

12. The use of the 15,16-methylene-17-hydroxy-19-nor-
21-carboxylic acid-steroid y-lactone derivative as
claimed in one of claims 1 to 11 for the production

35 of a medicinal product for oral contraception and
for the treatment of pre-, peri- and postmenopausal
complaints.



for the treatment of pre-, peri- and postmenopausal complaints. - 85 13. The use as claimed in claim 12,
characterized in that the medicinal product has progestational, antimineralocorticoid and neutral to
slightly androgenic action. 5 14. A medicinal product containing at least one 15,16-
methylene-17-hydroxy-19-nor-21-carboxylic acid- ste#@id y-lactone derivative as claimed in one of claims
1to 11 and at leastiB)e Jhdabke H3 phaimeatduticially ez miessaadslitree. &b. The medicinal product as

claimed in claim 14, addjfignali coptaiping at Jesdl QAneasirogepediatikhral Ne medicinal product as
claimed in claim 15, Charagﬁiﬂ%?ggg tHIat?:EQe eas%ogen istraelthiqg estr%ﬂk?l. 17. The medicinal product as
' S

claimed in claim 15, 20 Bharactenzed in-that the naturar ea rogen iS tadiol valerate. 18. The medicinal

product as claimed in cl#RIT29ERIR8%Brized in that the estrogen is a natural 25 estrogen. 19. The
medicinal prodbct as claimed in claim 18, characterized in that the natural estrogen is estradiol. 30 20.

The medicinal produat ag chadanerhan gtatctGoekaiakeitzradn dhat kergatural estrogen is a conjugated
estrogen. 35 21. The us%%f[m%H@_,}ﬁﬁp&}&&@{@_—ﬂ;%d{g&%ﬁ@or- Zléﬁ%boxylic acid steroid y-lactone
derivative as . . . :
steroid v-lactone derivative as claimed in one of
claims 1 to 11 and at least one suitable
10 pharmaceutically harmless additive.

15. The medicinal product as claimed in claim 14,
additionally containing at least one estrogen.

15 16. The medicinal product as claimed in claim 15,
characterized in that the estrogen is
ethinylestradiol.

17. The medicinal product as claimed in claim 15,
20 characterized in that the natural estrogen is
estradiol valerate.

18. The medicinal product as claimed in claim 15,
characterized in that the estrogen is a natural
25 estrogen.

19. The medicinal product as claimed in claim 18,
characterized in that the natural estrogen is

estradiol.
30
20. The medicinal product as claimed in claim 18,
characterized in that the natural estrogen is a
conjugated estrogen.
35 21. The use of the 15,16-methylene-17-hydroxy-19-no r-

21-carboxylic acid steroid v-lactone derivative as
claimed in any of claims 1-9 for the production of
a medicinal product for intrauterine use.



claimed in any of claims 1-9 for the production of a medicinal product for intrauterine use. - 86 22. The
use as claimed in claim 21 for the production of an intrauterine system (IUS). 23. Medicinal containing at
least one 15,16-methylene- 5 17-hydroxy-19-nor-21-carboxylic acid steroid y- lactone derivative according
to one of claims 1 - 9 and at least one suitable phar®@ceutically harmless additive, characterized in that
it is designed for inpauErinesssasldaidhedhia iemcalfprabdaghasiataimed in claim 23, aharacterized in

that itis an intrauterine sygt@Mntrauterine system (IUS).

23. Medicinal containing at least one 15,16-methyle ne-
5 17-hydroxy-19-nor-21-carboxylic acid steroid V-
lactone derivative according to one of claims 1 - 9
and at least one suitable pharmaceutically harmless
additive, characterized in that it is designed for
intrauterine use.
10

24. The medicinal product as claimed in claim 23,

characterized in that it is an intrauterine system.



