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'#11- (SUBSTI TUTED PHENYL) - ESTRA- 4, 9- DI ENE DERI VATI VES The |nvent|on rel ates

.sto a 1 1-(substituted phenyl)-estra-4,9-diene derivative, a QLQHB&%
preparation thereof, a pharnaceutical conposition containing the sane, a
wel | as the use of said derivative for the manufacture of a nedi canent.
Various 1 1-(substituted phenyl)-estra-4,9-diene derivatives are known in
the art. For exanple in German Patent DE 3307143 steroids are described
which nmay carry a variety of substituents at the 11-, 13-, 16- and
17-position. According to DE 3307143 these steroid derivatives have marked

affinity to the gl qqqg@ﬁsmwfﬂpﬁweﬁe A ?%%E%R%é%g%ﬁﬁ@b AT[’Q/Esadd' tion,

t hey have reasonabl e ‘a urthernofe, in DE
3307143 it is shown that the steroid derivatives have anti-glucocorticoid
activity. Hovvever Phi libert et al. [Agarwal MK (ed): Antihornones in
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di 2cgve?2d t ha elinv<e§1 §12£ H(g‘“tsg]ﬁ’ Bﬁzhﬁuf’l tggﬁepa%{)oqsg’ﬁe“l%éiﬁ'\?ag @é‘eg
di scl osed i n DFFogds forn heapreparation \thernof, a/ph@rnmcutmel aomposjtiorc containingothe
steroids (e.g.sahfee ad WeflBs TR WW& atid fbr khd mafu RN bE R ngédﬁ%.m@nl'

derivatives) or have a rel at hi gh progesterone receptor binding
affinity (such as the 11-(p- nethoxyphenyl) and 11-(p- nethylthiophenyl)-
derivatives). Vadows bl-Gmbstitured phenylpestrard/Sdiene derivatives hare knowhiin thetarnt i al

of e _CoMpOUngs: ettt ln ‘GikhafiChin PECS 07183 RIrblA! L SBuDRREP i iy "°

adm ni strati on of 'S ve

likely that tH&HH |vae¢.weofowbaemrrt§ et medbl-ef foclé; and %?r@%g‘;n i Amﬁ@sdo
Furt hernore, hDHfB:im@g:esmé QRpoidedetivativesthavdi marked faffinity tamye rg_ﬁﬁ:bl:dmbdiid

- (ant i) pr ogest a 0 S +

" Nore L han ane S bloghibioll shoepllh o0, TRARRROR" e e PO B o)
especi al | y forandsegent monpmnefawenrmg,s in (€ 3307443 inds shown ﬁ’@m!hﬁtlrstbsmd
havi ng hi gh gl gGRaAVES ke @nti SheddkrticBiduétivgy.af finity and, in addition, high

RO it g o gD RIS
' Disease. Front Horm. Res. Basel, Karger, 1991, vol. 19, pp 1-17] discovered that
, 11-(substituted phenyl)-estra-4,9-diene derivatives disclosed in DE 3307143 are in
vivo not very active anti-glucocorticoid steroids (e.g. the 11-(m-methoxyphenyl)-
- and 11-(m-methylthiophenyl)- derivatives) or have a relatively high progesterone
receptor binding affinity (such as the 11-(p-methoxyphenyl)- and 11-(p--
methylthiophenyl)- derivatives). These properties seriously restrict the therapeutic
potential of the compounds. Low-in vivo activity of the derivatives necessitates the
) ) a_dministréti_oh of high dosages when they are used in therapy. It is very likely that _ -
- " “the incidénce of adverse sideeffects is thereby incréased. Furthermore, high
progesterone receptor binding affinity may result in (anti)progestagenic activity,
which means that the compound may display more than one (anti)hormonal
activity, which limits its clinical use, especially for long-term therapy.
Thus, there is a need for compounds having high glucocorticoid receptor binding
affinity and, in addition, high in vivo anti-glucocorticoid activity, whereas other
hormonal activities, such as androgenic and progestagenic activities, are low.

It has now been found that 11-(substituted phenyl)-estra-4,9-diene derivatives of
formula I



't has now been found that 11-(substituted phenyl)-estra-4,9-di ene
derivatives of fornula I 2 [err] [err] wherein Ais a residue of a 5- or
6- menbered ring containing 2 heteroatons which are not connected to each
et her and independently selected fromO and S, the ring being optionally
substituted with one or nore hal ogen atons, or Ais a residue of a 5- or
6- menbered ring wherein no double CC bonds are present, containing 1
het eroat om sel ected from O and S, which heteroatomis connected to the
phenyl group at the position indicated with an asterisk, the ring being
optionally substituted with one or nore hal ogen atons; [err] is H or
1-oxo(1-4C)al kyl; [err] is H, hal ogen orfzerr]; X is selected
from(H OH), 0, and NOH, and{the %?mresents an optiona
bond, show specific and higHAgIU1 e gﬁ% r binding affinity and
are highly active in vivo showrig predoswnasy—anti - gl ucocorticoid
activity. The conpounds | ack appreci abl ¢ lﬂi} for m neral ocorti coid,
progest erone, oestrogen and andr Qgem s/ i ndicating a clean side
)-estra-4, 9-di ene derivatives of

effect profile. The 11-(substitu
the invention can be used in t VS én and treatnent of glucocorticoid
e CuShi ng syndrone, dDabetes, gl aucomm,

dependent di seases or syrrptom?,( |

sl eep di sturbances, depression, anxiety, atherosclerosis, hypertension,
adi posity, osteoporosis and w thdrawal synptons fromnarcotics and their

m xt ur es. wherein
| A is a residue of a 5- or 6-membered ring containing 2 heteroatoms which are not

“-. -~ ¥ connected to each ether and indepéndently selected from ‘O and S, the ring being -
optionally substituted with one or more halogen atoms, or A is a residue of a 5- or
6-membered ring wherein no double C-C bonds are present, containing 1
heteroatom selected from O and S, which heteroatom is connected to the phenyl
group at the position indicated with an asterisk, the ring being optionally
substituted with one or more halogen atoms; R is H or 1-oxo(1-4C)alkyl; Rz is H,
(1-8C)alkyl, halogen or CFs; X is selected from (H,OH), O, and NOH; and the
interrupted line represents an optional bond, show specific and high glucocorticoid
receptor binding affinity and are highly active in vivo showing predominant anti-
glucocorticoid activity.
The compounds lack appreciable affinity for mineralocorticoid, progesterone,

~ oestrogen and androgen receptors, indicating a clean side effect profile. .

_The 11-(substituted phenyl)-estra-4,9-diene derivatives of the invention can be
used in the prevention and treatment of glucocorticoid dependent dlseasesgr
symptoms, like Cushing syndrome, diabetes, glaucoma, sleep disturbances,
depression, anxiety, atherosclerosis, hypertension, adiposity, osteoporosis and
withdrawal symptoms from narcotics and their mixtures.

Preferred compounds according to this invention are 11-(substituted phenyl) estra-
4,9-diene derivatives, wherein the heteroatom(s) are (is) O, the 5- or 6-membered
ring being optionally substituted with one or more fluorine atoms; Riis H; and X
is O or NOH.

More preferred compounds are 11-(substituted phenyl) estra-4,9-diene derivatives
wherein A is a residue of a S-membered ring. Particularly preferred are 11-

(substituted phenyl) estra-4,9-diene derivatives wherein A contains 2 heteroatoms
being O.



‘Preferred conpounds according to this invention are 11-(substituted phenyl)
estra- 4,9-diene derivatives, wherein the heteroaton(s) are (is) 0, the 5-
.or 6-menbered ring being optionally substituted with one or nore fluorine
atons; [err] is H and Xis Oor NOH Mre preferred conmpounds are |
1- (substituted phenyl) estra-4,9-diene derivatives wherein Ais a residue
of a 5-nmenbered ring. Particularly prefermded are 11- (substituted phenyl)
estra-4, 9-di ene derivatives wherein A contains 2 heteroatons being O. 3
Especially preferred are 11-(substituted phenyl) estra-4,9-diene
derivatives wherein [err] is methyl and the interrupted I|ne represents a
bond. The nodJtspesigiyer peefierrexbngreurid-(substitutddl [ piienlyl) estra-4,9-diene derivatives
Lrbert]) - 11- (Wheein g et land 1id intel Aiptdl fsbrebéack A inaPyny!)

estra 4, 9-di eth?’ one t'er m hal ogen "nea chl grine, bromne

or i odine at oniHer| MER nereferTad ccompausty o8 Halbddl ik (F rhprzodnrold el 1% | <

hal ogen, chl orhydeoxys1 (kP fgl) eait’@4tgealaﬁ3(&m4C) al kyl and (1-8C)al kyI ‘as
used in the defl nitions of pP,err and [err], respectively, nean al kyl groups

having 1-4 and 1-8 carbon atons, respectlvely, for exanple nethyl, ethyl,
propyl, i sopr obh# term balggen swanta flporine cetoting, ;urompsmtylodlmmeni/’woriméxyl
?ﬁtw Thet 111&5??‘!‘&&&@&@ dﬁhﬁ&ﬁlg}A%ﬁHﬁﬂfeﬂl&thﬂBﬁelﬂhﬁhﬁfﬂk‘ i¥ prefefred! di n]g to
e present i ntion r 0Ccess Lb 3 o 0
formula Il nﬁ‘% terms (f%)a do& g&)@ﬂmg f"l% .y mf’e nitong ng 3%
interrupted | |rﬂwemY,t meanrabkyl rggmxpashapnmvl-dumidylfseéarbeni atq:ns,rl]espa:tllvblyand P
s a protect edoketdnglé Mhttayl] SE HIpAL ‘?Q)p?(ﬂﬂ'l dﬁ\RS'Pts%Etbﬁg'l ae‘ri.sﬁtym&,h?yl
neopentyl hexyl 00qu - . - B

The 1}-(substituted phenyl)-estra-4,9-diene derivatives according to the present
invention can be prepared by a process wherein a compound of formula I

wherein A, Rzand the interrupted line have the meanings as previously defined, R:
is H, and P is a protected keto-group, is dehydrated and deprotected, after which
the 17B8-OH is optionally esterified by reaction with an appropriate carboxylic acid
to give a derivative wherein R: is 1-oxo(1-4C)alkyl, and optionally the 3-oxo
group is converted into the corresponding 3-hydroxy- or 3-oxime derivative. The
3-oxo group can be reduced to form the 3-hydroxy-derivative by using a suitable
reducing agent, such as sodium borohydride. The 3-oxime derivatives can be
prepared by hydroxylamine treatment in a suitable solvent, like pyridine.

The derivatives of formula II may be prepared according to well known methods
described and used for the preparation of steroids.

A suitable process for the preparation of derivatives of formula II starts from
estra-4,9-diene-3,17-dione. Selective reduction of the 17-keto group to 178-OH,



“the 17[err]-OH is optionally esterified by reaction with an appropriate
carboxylic acid to give a derivative wherein [err] is 1-oxo(1-4C)al kyl, and
.optionally the 3-oxo group is converted into the corresponding 3- hydroxy-
“or 3-oxime derivative. The 3-oxo group can be reduced to formthe
3- hydroxy-derivative by using a suitable reduci ng agent, such as sodi um
borohydri de. The 3-oxine derivatives cangbe prepared by hydroxyl am ne
treatment in a suitable solvent, like pyridine. The derivatives of formula
Il may be prepared according to well known net hods descri bed and used for
the preparation of steroids. A suitable process for the preparation of

derivatives of7d-#f,nrug.awith s§d|axhtlﬁ)r6liﬂﬁ'ldesfdllﬂwéd %yqu@ta&éﬁ Jf7th€i30Kketo ghdlpgcti ve
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ket al i sation %idh andhyloxsidagoycof, the i ¢7-hydmoxy hcgrouprat e.gandmth pyridinium
p-t ol uenesul féiﬂbf‘ocﬁFan’ate 2Prbvides ¢ b%h@fr%&gsd %Ztrmgw? LG detid-3, 97%ond, L h

di h t t t t 10 (1
DYt e, ARG Ao b | R pashon, Crinding, s 320 ool TBH  eativs)
é?abﬁl k% ny 11 1ﬂ:[|bm]d WyHepbxidavion iof ahe 5(10) Idousle boyd £pgxiwidi hedrogén pemxidel 0)

oubl e bon 4 n@n
pyri dine in d?'c'gj°5¥“‘o°%§s’ﬁéﬁ“e"9§§€%9§ﬁ9ﬁ% 15 dichidronbfiafe SELAMIG @ iy Abtlod
Eur opean pat eft displgsed: i Eurppemn oauzmsamnqs\r EPi 41298 1028, m@?ﬁ é‘ﬂ‘é@r ed
S[err], 10[ er plotepsad<So, 10&2pb y-w&-hnayhyllmeﬁydkoiwekt@m 19‘-%hé—3%e _
1) ene S’e?PSS@%HQ&nﬂﬁf%éwﬁagﬁﬁ“&ﬂiﬁﬁ 855 it gipm J9/8 chBKDE defibave. ' ©
conpound. of -t 08 examplel by reacticar with winorganomptaliic Q»n(p@ukdbf)heetbmulal ike - - -
-1ithium -or a magnesi unhal i ge aferably

whe_rein X is a (alkali)metal, like lithium, or a magnesiumhalide, preferably
i magnesium bromide.

Suitable protective groups and methods to remove these groups are known in the
art, for exarﬁple from T.W. Green: Protective Groups in Organic Synthesis
(Wlley, NY, 1981). Particularly suitable protective groups for the protectlon of
keto groups are acetals, e.g. 1 2-ethylene ketal.

The compounds of the invention may be admmlstered enterally or parenterally,
and for humans preferably in a daily dosage of 0.001-100 mg per kg body weight,
preferably 0.01-10 mg per kg body weight. Mixed with pharmaceutically suitable
auxiliaries, e.g. as described in the standard reference, Gennaro et al.,
Remington's Pharmaceutical Sciences, (18th ed., Mack Publishing Company,
1990, see especially Part 8: Pharmaceutical Preparations and Their Manufacture)
the compounds may be compressed into solid dosage units, such as pills, tablets,
or be processed into capsules or suppositories. By means of pharmaceutically
suitable liquids the compounds can also be applied in the form of a solution,
suspension, emulsion, e.g. for use as an injection preparation or eye drops, or as a
spray, €.g. for use as a nasal spray.
For making dosage units, e.g. tablets, the use of conventional additives such as
fillers, colorants, polymeric binders and the like is contemplated. In general any



*magnesi um brom de. Suitable protective groups and nethods to renove these
groups are known in the art, for exanple fromT.W Geen: Protective G oups
in Organic Synthesis (Wley, NY, 1981). Particularly suitable protective

"groups for the protection of keto groups are acetals, e.g. 1,2-ethylene
ketal. The conpounds of the invention may be adm nistered enterally .or
parenterally, and for humans preferably iB a daily dosage of 0.001-100 ng
per kg body wei ght, preferably 0.01-10 ng per kg body weight. Mxed with
pharmaceutically suitable auxiliaries, e.g. as described in the standard
reference, Gennaro et al., Rem ngton's Pharnaceutical Sciences, (18th ed.,
Mack Publ i shi rphaGoageaticallyl28éhtable additipe aihidh Jodsaiot ifter fEiRawith elRiifuncdbn of
Preparations apdadihRido 'UHEQE##E§Q &he conmpounds nmay be conpressed into
solid dosage u Ltg such as pi Js,sfdblet§L or be processed into capsules.
or supposi t or i Witablsycagsiers wigr which the eempositionsycan betadministereg inglnde tactose,
conpounds can strgh, belligie! dethatives Bfd iR k&S o nFiRtured BbredsTy RSN $h Ghitable
enul si on, e.g.mﬁgﬁlyse as an injection preparation or eye drops, or as a

.spray, e.g. for -as a nasal spray. For maki ng dosage units, e.qg.
tabl ets, the use of conventional additives such as fillers, colorants,
pol ymeri c bi nOpEKeSi i ' i tﬁﬂﬁ : al any -5
phar maceut.i cal | yégggtggtngglﬁheﬁﬁéegé'ilﬁt@ga [ chq@ﬂ?nk%%gﬁﬁﬁgrfer e with the
function of the active conpounds can be used. Suitable carriers wth which
t he conpositions can be adm nistered include | actose, starch, ~cellul ose

derivatives and the like, or mxtures tﬂﬁﬁﬁfgl used in suitable anounts.

(11B,178)-11-(1,3-Benzodioxol-5-yi)-17-hydroxy-17-(1-propynylestra-4,9-dien-3-
" one - - -7 i

a) A solution of ethyl magnesium bromide (prepared by reacting 19.3 g of Mg
(788 mmol) and 58 mi of ethylbromide (775 mmol) in 1 | of THF was cooled to 0-
5 °C. 83 ml (1.46 mol) of propyn (previously condensed in a dry-ice/acetone-
cooled cylinder) was bubbled slowly through this Grignird solution. Subsequently,
50 g (159 mmol) of estra-5(10),9(11)-diene-3,17-dione-3-(cyclic 1,2-ethanediy!
acetal) (see EP 0683172), dissolved in 200 ml of THF, was added dropwise to the
solution with ice-cooling. Stirring was continued for one hour at ambient
temperature. Work-up was accomplished by pouring the mixture into a saturated
_ aqueous ammonium chloride _solution, followed by ethyl acetate extraction (2 - -
" times). The organic layers were washed with brine, dried with anhydrous
magnesium sulfate, filtered and evaporated to give 58.4 g of crude 17a-propynyl-
178-hydroxy-estra-5(10),9(11)-diene-3-one-3-(cyclic-1,2-ethanediyl acetal).

b) The product obtained under a) was dissolved in 809 ml of dichloromethane.
Subsequently 4.8 ml of pyridine, 15.2 ml of trifluoroacetophenone and 219 ml of
30% hydrogen peroxide were added and the resulting two-phase system was
vigorously stirred at ambient temperature for 36 hours. The mixture was pbured
into water and the organic layer was separated and washed twice with a saturated
sodium thiosulfate solution. Drying with anhydrous magnesium sulfate, filtering
and evaporation provided a semi-solid residue. Crystallisation from diethyl ether
provided 29.4 g of 5c.,10a-epoxy-17a-propynyl-178-hydroxy-estr-9(11)-ene-3-
one-3-(cyclic-1,2-ethanediyl acetal), m.p. 191 °C.



The invention is further illustrated by the follow ng exanples. Exanple 1
(11[err], 17[err])-11-(1, 3- Benzodi oxol -5-yl)-17-hydroxy-17(

Jd-propynyl )estra-4,9-dien-3- one. a) A solution of ethyl magnesi um brom de
(prepared by reacting 19.3 g of My (788 nmol) and 58 ml of ethyl brom de
(775 mmol) in 11 of THF was cooled to O- 5 [err] 83 m (1.46 nol) of propyn
(previously condensed in a dry-ice/acetong- cooled cylinder) was bubbl ed
slowy through this Gignard solution. Subsequently, 50 g (159 nmol) of
estra-5(10), 9(11)-di ene-3,17-di one-3-(cyclic 1, 2-ethanediyl acetal) (see EP
0683172), dissolved in 200 mM of THF, was added dropwi se to the._solution
with ice-cool Icmgssist imig | B8 @aelcwetd nagiddf @ O hoURoatk awhitent of 3,4-

t t h

saturated aqudBetopedaRRERBEpRae, BirRigh Grded deth oS 7yre Rufiibeg
extraction (2 Mgraed)9.27md (87 Qanmol)l afyebomet 2- @mlmslehedmm)ﬁmnm indk25am1 wi t h
anhydrous magr}ﬁ.? ’PﬁFSLﬂffe’t‘tﬁmﬁé 86 AN d: BYSPE! 3L EG {23, Pinifiod bfi5d, 106-

crude 17[err]
17[ err] - hydr o@oémlFa-xyemwl@7ﬂil)vdmxerrrétrf§!(bwem—?(-e%we!chf-lzzéfﬁr?aﬁ%'éﬂ yl
3peL Ftl ). b) hTFneﬂDQddisioliéﬁ an n? undef doy VFHF dwe&olgda&ﬂ while Okedping the
i chl or onet ha
trifluoroacet (r)‘gﬂggﬁne aﬂgg‘&léoméosﬂégé/% ﬁf gg ért(.)oil Ci{our at 3’“ le(:llrtld
the resul ting tempershiree Wer ttmwwmgcomwmﬂdswmrmgw mané% saturated
lterrper ature f%m?ﬁmhﬁﬂgﬁlorfﬁﬁesdl@[tiﬂnuﬁﬁd \étﬁfradlwrﬁﬂh' fthgl ‘ﬂgiijtﬂtb @“Eilﬁd@)i Thegani c
ayer was separa e nd was W ce W urate i,um. hi e
‘sol ution. Dryi?P" AEAYVE rsrm‘&?‘f&sﬁ?rtﬂhe?ul‘\" eorinGs) élf’f' ig‘no&‘ﬁ%&ﬁg _
'evapor at i on prmagmmna sulfaue; Sitered aadi dmeenttatgtkt'ﬁtlmmn of: the oresidnet Wifh_.
EE 2?;] prlg\[/;??] I oQ{ded 12, 25 of 511 17 -dlhydrox -11% )El _Ziélﬁnrz?(goxol-S—yl]-l7a-
one-3- (cyclic- 1108 'é{l eﬁFgA‘a"&EEBa&;c “’rﬂ %—et ?L ), pure en ué\)mebe
| in thc next step.

d) 5 g (10.2 mmol) of the compound obtained under 1c) was dissolved in 150 m!
of aoetone The solution was cooled to 0-5 °C and after addition of 10 ml of 6N
H2SO4, the mixture was stirred for one hour. Then, the 'cold solution was poured
into a saturated sodium bicarbonate solution and the mixture was extracted with
i ethyl acetate (2 times). The combined organic layers were washed with brine,
dried with anhydrous magnesium sulfate, filtered and concentrated.
: Chromatography, with heptane/ethylacetate (8/2 viv %) as eluent, provided 3 g of
- - -7 = (11B;17B)-11-(1,3-benzodioxol-5-y)-17-hydroxy-17-(1-propynyl)esira-4,9-dien-3-
' | ' one. Crystallisation from diethyl ether afforded 2.4 g of crystals, m.p. 212.6-214
°C.

Example 2

3E- and 3Z-(11B,17B)-11-(1,3-benzodioxol-5-yl)-17-hydroxy-17-(1-propynyl)
estra-4,9-dien-3-one oxime

1.3 g (3 mmol) of the product obtained under example 1d) was dissolved in 33 mi
of pyridihe. Subsequently, 1.05 g (15 mmol) of hydroxylamine hydrochloride was
added and the mixture was stirred at room temperature for 2 hours. The mixture
was poured into water, neutralized with dilute hydrochloric acid and extracted
with ethyl acetate. The organic layer was washed with brine, dried with



“6 c) 534 ng of Cud were added at 0-5 Cto a solution of 3,4-

(met hyl enedi oxo) phenyl nagnesi um brom de (prepared from1.9 g (77.6 nmol) of
My and 9.27 m (77.0 mol ) of 4-brono-1, 2-(nethyl enedi oxo) benzene in 125 n
"dry THF. After stirring for 30 min. at 0-5 [err], 9.5 g (25.7 mmol) of

5[err],10[err]- epoxy-1l7a-propynyl -

17[ err]-hydroxy-estr-9(11)-ene-3-one-3-(cydlic-1, 2-ethanediyl acetal),

dissolved in 125 mM of dry THF were added, while keeping the tenperature

bel ow 10 [err]. Stirring was continued for one hour at anbient tenperature.

Wor k-up was acconplished by pouring the mxture into a saturated ammoni um

chl ori de sol uti mageesiime suifatet ifdtered tahd etvhgdramdetoatdeyr(eds.t The SrudeT loxime vasned

organic |ayers

sulfte . filter %ﬁ*f‘é@%ﬂf@ﬁ‘%&dﬁm " Sepaldioft g SUBIERY £h8 plRERan) Hrate

hept ane provi de gs gluent. This resulted in 1 g of (3E,118,17pB)-11-(1,3-benzodioxol-5-

Slerr], |17[ e[ r]- Sll)hlwdhﬁmﬂxyﬂ-l?-ﬂ-{)l‘odyﬁyﬁeshﬁmzwié?ﬁ%né bkimélﬂ[lﬁirfnh- a specific
ropynyl -estr-9: (cviclb ned

Ee Egeé in the hextosfe O?] Y"Cd“ %ﬁ ?%&? e)taﬁ'g @n%éu%fdg%fgygggﬂgnder
1c) was di ssol vék3then &ﬂl-5olf|)g dueay- 17Hd-propynylsstrands9-disot3=-ene o @®xine,

[err] and af t er havidlg ispecifié roidtioH ofofo8N < er3de. (10, 5] dbkd)Mas stirred for
one hour. Then, the cold solution was poured into a saturated sodi um

bi carbonate sol ution and the mxture was extracted with et hyl acetate (2
times). The conbi ned organic |ayers were washed with brine , dried with
anhydrous magnesium sul fate, filtered angy ggntrated. Chromatography,
with heptane/ethylacetate (8/2 v/iv %9 as el denf, provided 3 g of (1
[err],17[®rrrl)- 11-(1, 3-benzdi oxaql -5-yl)-17- hydroxy 17- (1- :

propynyl ) estT a- @19, HIpri13Q2, mhydfoﬂﬁ-hédmdmkim&ﬁ)ﬁmwmkﬁm-(et her afforded_

.4 g of crysta ?bpyﬁ&ﬂestn%h%%‘&%—ohg r]. Exanple -7 )
a) According to the procedure described in example 1c), 6.02 g (28 mmol) of.
6-bromo-1,4-benzodioxane, 729 mg (30 mmiol) of Mg, 90 mg of CuCl and 2.5 g
(7 mmol) of the epoxide prepared under example 1b), provided 2.8 g of 5c,17B-

dihydroxy-11p-[2,3-dihydro-1 4-benzod|oxm-6-yl] l7a-propynyl—estr-9—ene—3-one
3-(cyclic 1,2-ethanediyl acetal).

b) According to the procedure described in example 1d), hydrolysis ‘of the
previously obtained material followed by chromatographic purification provided
222 g of (1lB,l7B)-1l-(2,3'-dih§dro-1,4-benzodioxin—6—yl):i7-hydroxy—17-(1—

-~ propynyl)estra-4.9-dien-3-one. Crystallisation from diethyl ether/diisopropyl ether
gave 1.78 g of crystals, m.p. 200-202 °C. '.

Example 4

(11B,17B)-11-(2,2-Difluoro-1,3-benzodioxol-5-yl)-17-hydroxy-17-(1-propynyl)
estra-4,9-dien-3-one

a) Accordiné to the procedure described in example 1c), the Cu-catalyzed
Grignard reaction. of 5.2 g of 2,2-(difluoromethylene-dioxo)phenylmagnesium
bromide {see J. Org. Chem. 37, 673 (1972)] with 2 g of Sa,10a-epoxy-17a-
propynyl-17B-hydroxy-estr-9(11)-ene-3-one  3-(cyclic  1,2-ethanediyl acetal)



"3E- and 3Z-(11f[err],

17[err])-11-(1, 3- benzodi oxol -5-yl )-17-hydroxy-17-(1- propynyl)
.estra-4,9-dien-3-one oxine 1.3 g (3 nmol ) of the product obtained under
exanpl e 1d) was dissolved in 33 nl of pyridine. Subsequently, 1.05 g (15
mmol ) of hydroxyl am ne hydrochl ori de was added and the m xture was stirred
at roomtenperature for 2 hours. The m xtuwe was poured into water,
neutralized with dilute hydrochloric acid and extracted with ethyl acetate.
The organic | ayer was washed wi th brine, dried with 7 magnesi um sul f at e,
filtered and evaporated to dryness. The crude oxine was subj ected to

chr onmat ogr aphi proveRar &.7 og w | 0Ep- 61,2 id0rRaRb- 1201 8eqRBioRBRA S5, 12BSliRY Goky-3

vv/. % as el ue

(3E 11[err], 17?2:‘?&‘}”1? "‘ ‘%‘8 %‘Eﬁl%&‘é(f’ lig;1,2-¢thanediyl acetal).
yl)-17-hydroxy-17-(1- propynyl)estra 4, 9-di en- 3 one oxinme, having a
specific rotat r e 6 5 ) f
(32, 11[err], 17?;%&:&:[15 e Bédncggl;ﬁoé%sf:ﬁge ?991?%%2 1afoifsls St
17- (1- pr opyny| PE¥Iqusly, ol erf“%teﬁﬂe llowgd hy, Chfsmamgr@lacp@enﬁp@ﬂmbpmldﬂd of
E[l ﬁ{r] ] ][ er1 r7 ][ =1:836[gr r éf ((13pA76)- 104(2;2amﬂhoroEmraehﬁmﬁoxol-5 1&{ 17-hydrox 17-I
err er OXY-
propynyl ) est rahlﬂfi’g’l’é @2‘&‘ jﬁﬂ{n '%g%rga%? é)ptéﬁgicp'f%‘%%%f’g é s"cr—bé*dl#
exanpl e 1c), 6(@F b I) of 6-brono-1, 4- benzodi oxane, 729 ng (30 nnDI)
of My, 90 ny of CUCI and 2.5 g (7 nmmol) of the epoxide prepared under
exanpl e 1b), provided 2.8 g of 5[err], 17[err]- dihydroxy-
11[err]-[2, 3-di hydro- 1, 4-benzodi oxi n-6-yl]-
_17[ err]-propynyl - estr-9-ene- 3-one. 3- (cycl“nE«xarixp[é—Sat hanedlyr acetal).-b) =—:-
" According to the procedure described in exanple 1d), hydroly5|s of the

(118,17B)-11-]6-(2,3- Dlhydrobenzofuranyl)]-17—hydroxy-1‘7—(l-propynyl)estra-
4,9-dien-3-one

a) According to the procedure described in example 1c), 4.8 g (24 mmol) of 6-
bromo-2,3—dihydrobenzo%uran (vide infra), 583 mg (24 mmol) of Mg, 120 mg of
CuCl and 2.22 g (6 mmol) of the epoxide prepared under example 1b), provided
2.1 g of 5a,17B-dihydroxy-11B-(2,3-dihydrobenzofuran-6-yl)-17c-propynyl-estr-
9-ene-3-one 3-(cyclic 1,2-ethanediyl abetal), as a white amorphous material which
could be crystallized from diethyl ether.

L b)" According 1o theé procedure desciibed -in-example 1d), hydrolysis .of the _~
previously obtained material followed by chromatographic purification provided
146 g of (11B,17B)-11-[6-(2,3-dihydrobenzofuranyl)]-17-hydroxy-17-(1-
propynyl)estra-4,9—dien-3-oné as white amorphous material; [a]*> = +48
(C = 1, dioxane).

6-bromo-2,3-dihydrobenzofuran

a) 2,3-dihydro-6-trifluoromethylsulfonyloxy-benzene

4.8 g (10 mmol) of 6-hydroxycoumaran [J. Am. Chem. Soc. 70, 3620 (1948)] and
23.6 g (192 mmol) of N,N-dimethylaminopyridine were dissolved in 400 ml of
dry dichloromethane. The solution was cooled to -60 °C and slowly 8.52 ml of
triflic anhydride, dissolved in 120 ml of dry dichloromethane, was added
dropwise. After stirring at -60 °C for 45 min, the reaction was quenched by
pouring it on a saturated sodium hydrogen carbonate solution. Extraction with



‘previously obtained material followed by chromatographic purification
provided 2.22 g of

(11[err],17[err])-11-(2, 3-di hydro-1, 4-benzodi oxi n-6-yl ) - 17-hydr oxy-17- (1-
propynyl ) estra-4, 9-di en-3-one. Crystallisation fromdiethyl

et her/diisopropyl ether gave 1.78 g of crystals, mp. 200-202 C. Exanple 4
(11[err],17[err])-11-(2,2-Di fl uoro- 9

1, 3- benzodi oxol -5-yl)-17- hydroxy-17-(1- propynyl) estra-4, 9-di en-3-o0ne a)
According to the procedure described in exanple Ic), the Cu-catal yzed
Gignard reaction of 5.2 g of 2,2-(difluoronethyl ene-di oxo)phenyl nagnesi um
broni de [see J.dicblgromethane Bid, déyifg (A0 A@ljunwi sulfae, gaffiérded the crude triflate.

5[err], 10[err] i ol le = Iekits = B85 :one .
3 (eyclic 1, zi;%“‘mh@n"%"i ufieé %L‘f%f??“&“*%ﬁ?@%i%gﬁéf 0 Whmg hepralelclity1 et
11[err]-(2, 2- di¥ | ¥or -%,eéuflf@rﬁ F‘%ﬂ<%+4-830€1h?wf¢‘e?rf a®.7[ err] - di hydr oxy-

%Eg; (rj} hgr?py?ﬁl -estr-9-ene-3-one 3-(cyclic 1|, 2- ié?anﬁdgyl I acet al ]2 . t ﬁ)

' to g re i npl e , hydrolysis o e
previ ously obt a?%gjgﬁg&ériégﬂg%gﬂs%ﬁ&d t%{/l%c;'%r omat ogr aphi c_purification
provided 1.5 §-04 gf(30 mmol} of the previously prepared triflate was dissolved in 135 ml of
17[err])-11- (2 dioxdhé; 150§ 6f hexdmeeiddiflh P hmivly,!3.8 1 g-(b0 MirAsY of Tithium chlori
(1- propynyl )estr&- @QQ- [ ri, -Bp‘e b_avi@fl a syec' flgc( r%at?o& oflumc oride
[[err]][err] 2nd7 ["é$r°‘f (’Z"”_ 1 mB@FQﬁQ)"."e‘}éﬁﬁ‘Fﬁ?é"‘g ¢ mixture was refluxed
§11[ err], 17] Sr f¢r) 17 1h.[ An¢thes pbitiond 061560 zm g Lefa Rd(PsR)« 1 Wash addesk and 7reflup rwas/ ny |

estra- 4,9-di ) 2p1&di B9 g ik b ' | e
BN it oty el o
. Tmol) o gk Th) e 2 O A o v pOIASSItIR rRenide . :

- ~  solution in water, stirring for 1 h and filtration over celite. Evaporation and
purification by column chromatography afforded 8.1 g of 2,3-dihydro-6-

trimethylstannyl-benzene.

¢) 6-bromo-2,3-dihydrobenzofuran

8.1 g (28.5 mmol) of 2,3-dihydro-6-trimethylstannyl-benzene was" dissolved in 100
ml of dry dichloromethane. The mixture was cooled in ice and slowly a Brz-
solution in dichloromethane was added until the orange colour remained (ca. 1 eq.
added). The mixture was concentrated and purified using column chromatography
using heptane/ethyl acetate 95/5 v/v % as eluent, yielding 4.5 g of 6-bromo-2,3-
dihydrobenzofuran as a colourless oil. ' S

‘Ex_ample 6

118,17a-11-(1,3-Benzodioxol-5-y1)-17-hydroxy-19,21,27-trinorcholesta-4,9-dien-
20(22)-yn-3-one

a) A solution of 3,4-(methylenedioxo)phenylmagnesium bromide, prepared from
11.52 g (473 mmol) magnesiurh and 57.64 ml (465 mmol) of 4-bromo-1,2-
methylenedioxobenzene in 230 ml of THF, was added dropwise to a solution of
46 g (139.5 mmol) of Sa,loa-eponyestr-9(l1)-ene-3,17—dione 3-(cyclic-1,2-
ethanediylacetal) and 2.1 g of CuCl in 465 ml of dry THF at 0-5 °C. After stirring
for 1 h at 0-5 °C, work-up was accomplished by pouring the mixture onto a '
saturated ammonium chloride solution. Extraction with ethyl acetate and drying
with magnesium sulfate afforded the crude 5a-hydroxy-11B-(1,3-benzodioxol-5-



“Qud and 2.22 g (6 mol) of the epoxi de prepared under exanple | b),

provided 2.1 g of

. ba, 17[ err] -di hydroxy-11[err]- (2, 3-di hydrobenzof uran-6-yl)-17[err] - propynyl -
estr- 9-ene-3-one 3-(cyclic 1,2-ethanediyl acetal), as a white anorphous
mat eri al which could be crystallized fromdiethyl ether. b) According to
the procedure described - in- exanple 1d),1dwydrolysis of the previously
obtained material followed by chromatographic purification provided 1.46

g of (11f[err],17[err])- 11-[6-(2, 3-di hydrobenzofuranyl)]-17-hydroxy-
17-(1- propynyl)estra-4,9-dien-3-one as white anorphous materi al ;
[[err]][err]  ¥)-est89(10Q)- enel3, Ididigmnel-(cye hbnozrethamé’myih&uﬂ;obmzmban with

2, 3-di hydr o- 6- M enz

6- hydr oxycournalg:lélinh'|fJelli&rﬁﬁ‘ﬁ@‘{;e‘?‘ﬁHJ é@g%le%%g F(“%QR%SC] %5@05%931?&@ Olr'r‘?*ml)
of N, N-di nmet hylf%ﬁﬁl-nopyrl di ne were dissolved in 400 m of dry .

di chl oronet hane. The solution was cooled to -60 C and slowy 8.52 m of

trifli hydr | de, di I ' Om of d di dded
cr opui se- Al eP & 1ot 1 mbotiexsre ¢ mimoh im0 Bt Ao T RELwaS BREFLA: by
pouring it on a5&2C witt 3518 midofuind M a-Beip foliovwed int &r@dnsetaddtt:orﬁxﬁa salufiom

i th 9 dich d
triflate. Puri P??%%K“ﬂg?'ﬁmﬁﬁwnﬁ“’dﬂ%‘n%hmﬁw i ‘-ﬁ.sng‘n Of Upg TP, Phelce
hept ane/ et hyl Selution @’aQP!Llo\YF‘?/ tavagn ¢ n2hiQ aada ﬂ@g@“é“ to

trifl atel b) * 2b8- corlyyldeeo- Osial i waﬂ&;mb sdfeoraed -Q9n eaﬁ S, m_g,l(yaﬁ,mm_(m_ t he
it o R e A Ay iy b

cetal), pure enough to be used _in the next step.” N

Similarly were prepared: bl) Sct,17-dihydroxy-11B-(1,3-benzodioxol-5-yl)-17c-
pentynyl-estr-9(10)-ene-3,17-dione 3-(cyclic-1,2-ethanediylacetal); b2) S, 178-
dihydroxy-11B-(1,3-benzodioxol-5-yl)-17a:-octynyl-estr-9(10)-ene-3,17-dione ~ 3-
(cyclic-1,2-ethanediylacetal) and b3) 5a,l7B-d|hydroxy-IIB-(l 3-benzodioxol-5-
yl)-17a-isopentynyl-estr-9(10)-ene-3,17-dione 3- (cychc-l 2-ethanediylacetal).

¢) 1.2 g of the product obtained under b) was dissolved in 60 ml of acetone. The
solution was cooled to 0-5 °C and 2.4 ml of a 6N H2SO« solution was added. After
1h, the mixture was neutralized with a 1IN NaOH solution, followed by ethyl
acetate extraction, drying and evaporation of the solvents. Purification with

-~.. - chromatography afforded 660 mg of the pure (11B,170)-115(1,3-benzodioxol-5=
yl)-17-hydroxy-19,21,27-trinorcholesta-4,9-dien-20(22)-yn-3-one; fa]*®» = 26° (C
= 1, dioxane).

Similarly were prepared: cl) (11B,178)-11«(1,3-benzodioxol-5-yl)-17-hydroxy-17-
(1-pentynyl)estra—4,9-dien-3-one, [0 = 25.8° (C = 1, dioxane); c2)
(11B,17B)-11-(1,3-benzodioxol-5-yl)-17-hydroxy-17-(1-octynyl)estra-4,9-dien-3-
one, [a]*p = 13.4° (C = 0.5, dioxane); ¢3) (11B,17B)-11-(1,3-benzodioxol-5-yl)-
17-hydroxy-19,21-dinorcholesta-4,9-dien-20(22)-yn-3-one, [a]* = 22.7° (C =
0.5, dioxane). '



“and 700 ng of Pd([err]P)[err] ([err] = phenyl) were added and the mixture
was refluxed for 17 h. Another portion of 500 ng of Pd([err]P)[err] was
.added and reflux was continued for another 15 h; GC-anal ysis indicated
conpl etion of the reaction. Wrk-up was acconplished by addition of 45 ni
of a 1M potassiumfluoride solution in water, stirring for 1 h and
filtration over celite. Evaporation and pgiification by col um
chronatography afforded 8.1 g of 2,3-di hydro-6- trinethylstannyl-benzene.
c) 6-brono-2, 3-di hydrobenzofuran 8.1 g (28.5 mml ) of

2, 3-di hydro- 6- trimethyl stannyl - benzene was di ssolved in 100 m of dry

dlchloronethane The m xture was cooleq%?n cg and slowy a Br2- solution
i n di chl oronet hane was added until the %'col our remai ned (ca. 1 eq.

added). The mi xture was concentrated and purlfled usi ng col um

Zhr5 ogag ]99[3 ag% , Ml DOE)- 8¢l SIBMMbod6R)-BLA)-2P/hy dix fé@ﬁz?ltﬂﬁ&khonémﬁl dI ng

li[err],
17[err]-11- (1, 8) B42aongi(8xnmoH- yiA)lmKwdsysi&pmyledQnEB il -ofr doyoTEIR; | warden-ide-9- di
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to a sol ution aidifion f( 1.33. minebDla) sfidirated magnesmm sulfate solution; stirring was
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0-5 [err], wor kiltarednaver aeedisep leobyanﬂopumﬁ@tlonewlﬂlxm!ﬂmﬂ(ﬁhf@mamﬂ&R!Wat ed
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b) According to the procedure described in example 1d), the previously obtained
material was converted into (11B,17c,20E)-11-(1,3-benzodioxol-5-yl)-17-
hydroxy-19,21,27-trinorcholesta-4,9,20(22)-trien-3-one, which was obtained as an
amorphous solid; [¢*®p] = 75.7 (C = 1, dioxane).

Example 8

(11[3,17a 202)-1 1-(1,3-} Benzodloxol-S l)—l? hydroxy-l9 21 27-trmorcholesta-
12,20(22)-tnen—3-one s - .

a) 1.9 g of the material obtained in example 6b) was dissolved in 50 mi of ethyl
acetate; 171 mg Lindlar catalyst was added and the mixture was shaken in a
hydrogen atmosphere untill the absorption stopped. The mixture was filtered over
celite and evaporated, giving the almost pure 20Z,5«,17B-dihydroxy-11p-{1,3-

benzodioxol-5-yl}-17a-(1- hexenyl)-estr-9(10)-ene-3 17-dione 3-(cyclic-1,2-ethane-
diylacetal).

b) According to the procedure described in example 1d), the previously obtained
material was converted into the desired-(118,170,20Z)-11-(1,3-benzodioxol-5-y!)-
17-hydroxy-19,21,27-trinorcholesta-4,9,20(22)-trien-3-one, which was obtained as
an amorphous solid; [a]*> = 107° (C = 0.5, dioxane).



- 10 yl)-estr-9(10)-ene-3,17-dione 3-(cyclic-1, 2-ethanediyl acetal).
Purification wth colum chronatography afforded 56.3 g of the pure
product as an anorphous foam b) A solution of 7.1 ml of hexyne (60 mmol)

“in 100 M of dry THF was treated at -50 [err] with 35.8 mM of 1.4 M n-BulLi
foll owed by dropw se addition of a solution of 4.52 g (10 mmol ) of the
product obtained under a) in 50 ml of dry;3HF. The solution was allowed to
warmto -20 [err] and after 2 h TLC showed the reaction to be conplete.
Usual work-up afforded 4.9 g of 5[err],17[err]-di hydroxy-11[err]-(1, 3-
benzodi oxol -5-yl)-17[err]-hexynyl -estr-9( 10)-ene-3, 17-dione
3-(cyclic-1, 2-ethanediyl - acetal), pureEﬁgﬂﬂg@ to be used in the next step.
Simlarly were prepared: bl)
5[err],17[err]-di hydroxy-11[err]-(1, 3-benzodi oxol -5-yl)-17[err] -
pent ynyI estr - eI 7eREL-81 ,3-Bet\zodioxad-Scy-2 1 ichickoA 7yl 9-naggit sila-4,902)

5[err], 17[err] '{W LI, 11 Jerr]- (1 ?benzodl oxol -b-yl)y-1I7/Terr]-
octynyl estr- 9@1%;—49—5#7-d| one clic-1,2-ethanediylacetal) and
b3) S[err], 17[ e} i J@lﬁﬁ?@XMﬂ?mqﬁmﬁ B mnmm@kﬁbyb&erwgs-oooled to 0 °C.

17[err]-i SODEHW%BG%&MI% 19)32e13e-0f, trangll Qﬂﬁcﬁbfd‘eﬂféehc dissolved in 5.5 ml

di ssol ved | n GOvIEHer cHes aédé’ﬂrﬁgw&m whieBY Wik %8, Bh daeEais BTG 5
m of a 6N [ er iStirsiog was contisuedfdddch h/at ambichi tem:lmamre;tdurmgv\&s nmata whnt& ed

wth a 1N Naq"sﬁﬂﬂeHilbﬁ"M rfiey 'fg‘i‘ﬁ‘&l bihefi! )4 a&%@tsf‘erﬁ?&t Sﬁﬁitnh
evapor ati on of uri fi-cat} on hr omat ogra 660
my of the pured sﬂ‘["éﬁ? Ap, ‘Q’Y[‘BP’FP?’- Was pdded. maxtare. yas re uxed f°" ' hrs.

_yl)=17- hydr oxy AL ﬂﬂdl&fedmnﬁpleﬁﬁobédkae&tﬁndmkaﬁ(ﬂié acmmﬁﬂﬂhal by poul’lng
er s 1 ert 6‘@&%%%20 @Pﬁ%“ﬁt' "eptdtide! st PEXIRREA' wit by
(1= pent ynyl ) estacefat, girging rang. Qmorapp@,r yie dpzs A} & qfsﬂvs[@ndf S5e¢12B-dihydroxy-
di oxane); c2) (IJIBL[QFZ{-herﬂzEBlﬁkbi-S yl]h’(oﬂ-clﬂohﬁﬂ@ﬁ?l—é@é@b(‘l@)%hé—3 17Zdiaue Basyclic-
17-(1-octynyl) elsﬁ-eg)aneg ygcetgl), as white glass.

b) The material obtained in the previous experiment was converted into the crude
(11B,17a)-11-(1,3-benzodioxol-5-yl)-21-chloro-17-hydroxy-19-norpregna-4,9-
dien-20-yn-3-one according to the procedure described in example 1d).
Crystallization from diethyl ether afforded 464 mg of the pure compound m.p.:
209 °C.

Example 10

(118,17a)-11-(1,3-Benzodioxol-5-yl)-2 1-trifluoromethyl-17-hydroxy-19-
norpregna-4,9-dien-20-yn-3-one

a) According to the procedure described in J. Org. Chem. 19, 6051 (1995), 2 g

(4.4 mmol) of the steroid prepared in example 6a), 1.94 g (11 mmol) of 1-bromo-

1-trifluoromethylethene and 20 mmol LDA (prepared from 12.5 ml n-BuLi, 1.6
M. solution and 3.1 ml N,N-diisopropylamine) were converted into Sa,17B-
dihydroxy-118-[1 ,3-benzodioxol-5-yl]'— 17a-trifluoropropynyi-estr-9(10)-ene-3,17-

dione 3-(cyclic-1,2-ethanediylacetal); yield after purification. with column
chromatography (heptane/ethyl acetate 1/1 viv %): 2 g



<one, [[err]][err] = 13.4[err] (C = 0.5, dioxane); c3)
(11[err],17[err])-11-(1, 3- benzodi oxol -5-yl) -

. 17-hydroxy- 19, 21-di norchol est a- 4, 9-di en-20(22) -yn-3-one, [[err]][err] =
22.7[err] (C = 0.5, dioxane). Example 7 (11[err],17[err], 20E)-11

- (1, 3-Benzodi oxol -5-yl)- 17-hydroxy-19, 21, 27-tri nor chol est a-
4,9,20(22)-trien-3-one a) 342 ngy (9 nm)l)1 err] was suspended in 35 nm of
dry THF;, under ice- cooling a solution of 1.6 g of the material obtained in
exanpl e 6b) was added and the m xture was refluxed for 24 h. Wrk-up was
acconpl i shed by cautious addition of 1.75 m of a saturated nmagnesi um

sl Tate %Lu;%“ém‘ﬁ‘?ﬁﬂg°”§?’S?3”‘tm£“$uf’?ﬁ‘)§§{seé‘eﬁ;v‘é’?9 netied sROBES P and
purification ﬂ’@nﬁ‘gﬂﬂﬂ?%ﬁfﬁ@é?bﬁb@-ﬂpﬁf dluoteracthpbl FryydroxyHd-cr ude
20E- 5[ err], 17[ norptegria-dy2tdizny20Lly-8Lonk n[:doramg%itﬁ@iﬁ?ﬁ&ld'u% ¥iskribed in exam

17a- (1-h | ) - ene- 3. 17- di TV et hanedi yCaample, \
b s cordnng L pbster ttitka 68w hn chr G Brapiy, 4O e thes e sompoung Was

obt ai ned mat er plfpinedasan awapdouemateriat. da®’s] = 38.1 (C = 0.5, dioxane).
(11[err],17[err], 20E)-11-(1, 3-benzodi oxol -5-yl)-17- :

hydr oxy- 19, 21, 27-tri norchol esta-4,9, 20(22)-tri en-3-one, which was obtai ned
as an anorphous solid; [[err]] 75.7 (C =1, dioxane). Exanple 8
(11ferr],17[err],202)-1 - Example 11

1- (1, 3- Benzodi oxol -5-yl)-17- hydroxy-19, 21, 27-tri nor chol est a-
4,9,20(22)-trign-3-0ne a) . 1.9 of the material obtained in exanple 6b) was
di ssol ved in 5t the folfowdng Jlablethe seceptor affinity of thelcompounds of thevinvertiduichibr and

the-ni xt ur e wagluedvaktiooid receptbis(GR)relafdd te pRoiVsRrofit! febdptbRPRY $Opfadritéd.
stopped. The migd WBodRtcdil ' deRhify of kL comipounds was measured for glucocorticoid
: : receptors present in intact human multiple my_eloma cells and compared with the
affinity of dexameth_asone (according to the procedure described by H.J.
Kloosterboer et al., J. Steroid Biochem., Vol. 31, 567-571 (1988)). The
progesterone affinity of the compounds was measured for cytoplasmic
- progesterone receptors present in human breast tumor cells and compared with the
affinity of (16a)—l6-ethyl-2l-hydroxy-l9-norpreg-4-ene—3,20—dione (according to

-the procedu:re described by E.W. Bergink et al., J. Steroid Biochem., Vol. 19,

1563-1570 (1983)).

GR

PR

- example _ ' _ _ GR/PR
o ) 189 6.4 - 30
3 312 5.9 53

From this Table it can be concluded that the 11-(substituted phenyl) estra-4,9-

diene derivatives of the invention show specific and high glucocorticoid receptor
- affinity.

Example 12

The antiglucocorticoid activity of the compounds of the invention has been
demonstrated by several tests, e.g. according to the procedure described by H.J.
- Kloosterboer et al., J. Steroid Biochem., Vol. 31, 567-571 (1988). Body weight,
adrenal, thymus and spleen weights were the parameters used. Results of this latter



celite and evaporated, giving the al nost pure

20Z,5[err],17[err]-di hydroxy-11[err]-[1, 3-

kenzodi oxol -5-yl]-17[err]-(1-hexenyl)-estr-9(10)-ene-3, 17-di one

 3-(cyclic-1, 2-ethane- diylacetal). b) According to the procedure descri bed

"in exanple 1d), the previously obtained material was converted into the
desired (1l[err],17[err],20Z)-11-(1, 3- benzogdijoxol -5-yl) -

17- hydr oxy- 19, 21, 27- trinor chol est a- 4,9, 20(22) trien-3-o0ne, which was

obt ai ned as an anorphous solid; [[err]][err] = 107[err] (C = 0.5, dioxane).

12 Exanple 9 ( 11[err], 17[err]) 11- (1, 3- Benzodi oxol -5-yl)-2

1-chl oro-17- hydrtestyaﬂﬂdawm’m Aee/Kg Qhe

sol ution of met h@ft tapb r}?dl et h ﬁden?ﬂbvl\lég &cfo%é?mgn'tb %” %‘?ﬂ'g"*ﬁsarftm the

solution 1.32 g of transs %ﬁQﬂm Mf pyametegs.ssol ved in 5.5

di et hyl ether, was added slowy, thereby keeping the tenperature bel ow 10

[err]. Stirring was continued for 1.5 h at anbient tenperature; during this

time a white suspension of Lid formed. Then, 1.5 g of the steroid obtained

in exanple 6a), dissolved in dry toluene, was added and the m xture was

refluxed for 2.5 hrs. TLC indicate conpletion of the reaction. Wrk-up

-was acconplished by pouring the m xture onto a saturated amoni um chl ori de

solution, extraction with ethyl acetate, drying and evaporation, Yyielding

1.5 g of the crude 5[err],17[err]-di hydroxy- 11 [err]-[1

, 3- benzodi oxol -5-yl]-17[err]-chl oroet hynyl -estr-9(10)-ene-3, 17-dione

3-(cyclic- 1,2-ethanediylacetal), as white glass. b) The materi al obtained

in the previous experinment was converted into the crude (11 [err]

17[err])- 11-(1., 3-benzodi oxol-5- yla 2=

1-chl oro- 17- hydroxy 19- nor pr egna- 4, 9-



“di en- 20-yn- 3-one according to the procedure described in exanple 1d).
Crystal lization fromdiethyl ether afforded 464 ng of conpound;
smp.: 209 [err]. Exarrple 10 (11f[err], 17[err])- 11-(1

, 3-Benzodi oxol -5-yl)-2 1-trifl uor omet hyl - 17- hydr oxy- 19- JM{' m
norpregna 4, 9-di en- 20 yn-3-one a) According to the proc Jm }!ﬂ:ﬂ"ﬁ
J. Og. Chem 19, 6051 (1995), 2 g (4.4 mwl) of the steroid ptephr
exanple 6a), 1.94 g (11 mmol) of 1-brom)- 1-trifluoronethyl ethene and 20
mmol LDA (prepared from12.5 mM n-BuLi, 1.6 M solution and 3.1 m

N, N-di i sopropyl am ne) were converted into 5[err],17[err]- dihydroxy- 11
[err]-[ 1 [3-benzodioxol-5-yl] -17[err]CLAIMBuUoropropynyl -estr-9(

10) - ene- 3, 17- dione 3-(cyclic- 1 ,2-ethanediylacetal); yield after
purlflcatlon wi th col um chromat ography hept ane/ et hyl acetate 1/1 v/iv 9%:
2 g 13 b) TheA tdi(sutistitutestphenyld @steard Ordiens darivative of EggmpdasI converted into
the crude (11[err] ,17[err])- 11-( 1

, 3- benzodi oxol - 5- yI) 21-trifluoronethyl- 17- hyd|i-‘oxy- 19-

nor pregna- 4, 9- di en- 20- yp—8& ggnaccor di nggio &rocedure described in
exanpl e 1d). After purjfic3 i raphy, 800 ng of the pure
conpound was obtai ned ag ay NeYial. [[err]D] = 38.1 (C = 0.5,
di oxane). Exanple 11 In the e the receptor affinity of the
conpounds of the invention fQ Z0i d receptors (GR) related to
progest erone receptors (PR) I col I ni

t he conmpounds was neasured) ocorticoid receptors present in intact
human mul tiple nyel oma cg ' :

- : -t L

wherein
A is a residue of a 5- or 6-membered ring containing 2 heteroatoms which are
not connected to each other and independently selected from O and S, the ring
being optionally substituted with one or more halogen atoms,
or A is a residue of a 5- or 6-membered ring wherein no double C-C bonds are
present, containing 1 heteroatom selected from O and S, which heteroatom is
connected to the phenyl group at the position indicated with an asterisk, the
ring being optionally substituted with one or more halogen atoms;
Riis H or 1-oxo(1-4C)alkyl;
Rz is H, (1-8C)alkyl, halogen or CFs;

- -7~ " Xis selected from (H,OH), O,-and NOH;
and the interrupted line represents an optional bond.

2. The 11-(substituted phenyl) estra-4,9-diene derivative of claim 1, wherein the
heteroatom(s) are (is) O, the 5- or 6-membered ring being optionally
substituted with one or more fluorine atoms; Riis H; and X is O or NOH.

3. The 11-(substituted phenyl) estra-4,9-diene derivative of claim 1 or 2, wherein
A is a residue of a S-membered ring.

4. The 11-(substituted phenyl) estra-4,9-diene derivative of any one of claims 1-3,
wherein A contains 2 heteroatoms being O.

5. The 11-(substituted phenyl) estra-4,9-diene derivative of any one of claims 1-4,
wherein Rz is methyl and the interrupted line represents a bond.



“affinity of dexamet has accord| ng to t he procedure described by H. J.
Kl oost erboer et al. )Hi) u ﬁﬂm Vol . 31, 567-571 (1988)). The
progesterone affi n|t s was nmeasured for cyt opI asm.c

progest erone receptors present i n° huhan breast tunor cells_asd mar ed

with the affinity of (16a)- 16-ethyl-21-hydroxy-18 -di one
(according to the procedure described by,E W Berg oid
Bi ochem, Vol. 19, 1563-1570 (1983)). exarrpl e ——F
PR GRIPR 1 189 6.4 -
- 30 3 312 53 Fromth| s Tabl e

it can be cong| tmecm(&%suﬁ%‘d &HenS/Blé'@t?& 'ttthBi%ﬂe Q&ﬁ%@s q?sc‘iaﬁﬁn 1 mvir} /0

derivatives of specific a Corticol receptor
affinity. Exarrpl‘éml‘t‘am g’?ﬂ] bhﬁc%rée'moﬂ@espm-a&rwﬁya}row-lt 7Hd-Rrepydibhds of

t he i nventi on hastrdé®adidm3oomet r ated by several tests, e.g. according to the
procedure described by H J. Kloosterboer et al., J. Steroi d Bi ochem, Vol.
31, 567-571 (1988) Body wei ght, adrenal, thyrrus and spl een wei ghts were
the paraneter’d ds@gthokof preparasiontafithe | bf substituted phenyl) estrané,Sadidnse of 20

ng/ kg the conpodedvalivefany ofie bf LRl -6elatickiztd ﬁﬁﬂ.fatxcbxhso.ﬁ{cf@pt of
dexarret hasone | B rﬂl Il H)ur par aneters.

wherein A, R2and the interrupted line have the meanings as defined in claim 1,
Riis H, and P is a protected keto-group, is dehydrated and deprotected, after
which the 178-OH is optionally esterified to give a derivative wherein Ru is 1-
oxo(1-4C)alkyl, and optionally the 3-oxo group is converted into the
corresponding 3-hydroxy- or 3-oxime derivative.

8. A pharmaceutical composition comprising the 1 1-(subsmuted phenyl)—estra—4 9-
diene derivative of any one of claims 1-6 and pharmaceutically suitable
auxiliaries.

9. The 11-(substituted phenyl)-estra-4,9-diene derivative of any one of claims 1-6
for use in therapy. :

10. Use of the 11-(substituted phenyl)-estra-4,9-diene derivative of any one of
claims 1-6 for the manufacture of a medicament for treating or preventing
glucocorticoid-dependent diseases.
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15 CLAIMS 1. A 1 1-(substituted phenyl) estra-4,9-diene derivative of
~formula | [err] wherein Ais a residue of a 5- or 6-nenbered ring
containing 2 heteroatons-which are not connected to each other and

i ndependently selected fromO and S, ‘the ring being optionally substituted
with one or nore hal ogen atons, or Ais a residue of a 5- or 6-nenbered

. ring wherein no double C- C bonds are present, containing 1 heteroatom
selected fromO and S, which heteroatomis connected to the phenyl group at
the position indicated with an asterisky; the ring being optionally
substituted with one or nore halogen atons; [err] is H or 1-oxo(1-4C) alkyl;
[err] is H (1-8C alkyl, halogen or [err]; X is selected from (H OH),

O -and NOH, and t1he(swsq11wm@ipimﬂw)wmt9mBNm§ERmAThmsi 2. The 1
1- (substituted phenyl) estra-4,9-diene derivative of claiml1, wherein the
het eroaton(s) are (is) 0, the 5 or 6-nmenbered ring being optionally
substituted with one or nore fluorine aABSBRALAYr] is H and X is 0 or NOH
3. The 1 1-(substituted phenyl) estra-4, 9-di ene derivative of claim1l or 2,
wherein Ais a.i-gg o tx\j@f -menbered rin 4. The | 1-(substituted
phenyl ) estra- 4,8 JI"&W 35 4p il -Grbssinedophenyl)-estraids@-dieng devitvativsi of A
contains 2 het efomutart being 0. 5. The 1 1-(substituted phenyl)
estra-4,9-di ene derivative of any one of clains 1-4, wherein R2 is rrethyl
and the interrupted Iine represents a bond. '

m

wherein

A is a residue of a 5- or 6-membered ring containing 2, heteroatoms which are not
connected to each other and independently selected from O and S, the ring being
optionally substituted with one or more halogen atoms, ‘or A is a residue of a 5- or
6-membered ring wherein no double C-C bonds are present, containing 1
heteroatom selected from O and S, which heieroatom is connected to the phenyl
- . group “at the posmon indicated- with an -asterisk,- the- ring being. optxonally
substituted with one or more halogen atoms; Ruis H or 1-oxo( 1-4C)alkyl; Ra is H,
(1-8C)alkyl, halogen or CFs: X is selected from {(H,OH), O, and NOH; and the
interrupted line represents an optional bond.
The compounds of the invention have anti-glucocorticoid activity and can be used
in treating or preventing glucocorticoid-dependent diseases.



ﬁgv?ng t;I]'Qe#m\m“ﬂ“)m“““ﬁm\phenyl) estra-4,9-di ene derivative of claim1,

(11[err],17[errk)-t1-¥1,B- benzodi oxol - S-y§) - 17- hydroxy-17-(1- propynyl)

t 4, 9-di bsti tuted t 4,
nglr\ellat ive Iofe rlﬁcl alrﬁq Ilﬁ%\?ﬁ%teﬁhé’egg'ﬁlcjﬁsﬁﬁ% ~diene %t;reur} t&x)e f claitn 1 hav{negnt?xe
(11[err], Yofreula] JH1B1FAB);13-di I Yelzodibxol-5-y1)-17-hydroxy-17-(1-propynyl) estra-4,9-dien-
, 4- benzod| {5111 d1- 6- yl)-17-hydroxy-17-(1-propynyl)- estra-4,9-di en-3-one. 8.
A met hod of preparation of the 1 |-(substituted phenyl) estra 4, 9-di ene

derivative of Jany Hheelbfsubstituied phepyl rmtrardﬁ%rhe@ealenﬁatma@f elaity ip daningothe
forml a L—Ifohﬁmra] (d1l1?3 117@ Mf&@ dihﬁdroEiZMﬁidzddh@cmmﬁ)" (7B &bxY i 17e(1 5By yIe
meani ngs as CA%_B aiml, [err] is H and Pis a protected

ket o- gr oufFStR fﬁ?d*&f“’éd and deprotected, after which the 17[err]-CH is
optional | y est&ri fAethetlipdgiof e peepaeation abf vthewhb{mbsut[mdr Iphemsyl) estra-4,9-diene

1-oxo(1-4 e?ivﬁéiz%ofgﬂgr S tdt"éi%hlsyl ?Qﬁgec&ié’etd%%ﬂéa' c%nﬁ%‘il}éﬁ oF ?&nﬂ:ﬁ‘% fi the

rrva

I'Ve nmaceut 1 cal
phenyI}testra- 15 4, 9-di ene

QT tlcaIIy sui t abl e
‘-estra4 9-di ene derivative of
Use of the |l-(substituted
¢ of clains 1-7 for the
preventing glucocorticoid- 20

correspon
conposi tion conprising the

auxiliaries. 10. The 11-(subsiyt# DG
any one of clainms 1-7 for use in the
phenyl ) -estra-4, 9-di ene derivatjve m@
manuf acture of a nedi cament fG

Sl

| . P H
\/ OH

dependent di seases.

m

10 wherein A, Ry and the interrupted line have the meanings as defined in claim 1, Ry is H,
and P is a protected keto-group, is dehydrated and deprotected, after which the 17p-OH is
optionally esterified to give a derivative wherein R, is 1-0xo(1-4C)alkyl, and optionally
the 3-oxo group is converted into the corresponding 3-hydroxy- or 3-oxime derivative.

9. A pharmaceutical composition comprising the 11-(substituted phenyl)-estra-
15 4,9-diene derivative of any one of claims 1-7 and pharmaceutically suitable auxiliaries.
10. The 11-(substituted phenyl)-estra-4,9-diene derivative of any one of claims 1-7
for use in therapy.
11. Use of the ll~(substituted phenyl)-estra-4,9-diene derivative of any one of
claims 1-7 for the manufacture of a medicament for treating or preventing glucocorticoid-
" 20 dependent diseases.
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