7a-([err]-Am noal kyl)-estratrienes, Process for their Production,

Phar maceuti cal Preparations That Contain These

7[err]-([err]-Amnoal kyl)-estratrienes as well as Their Use for

t he Production of Pharmaceutical Agents This invention relates to
substituted 7[err]-([err]-am noal kyl)- estratrienes of general fornula I
[err] _,plR Whic sjde, chain SK is a radical af partial .formla
[err] &ﬁé#é53mlnpaTkglhregts?t%}enes, Procegs qgjaﬁe;f %Fogyctlon,

X is 0, 1 or 2, . .4S hyvdr ogen 0 er, | kyl group,
B and D each are a ﬁ?ﬁFlgagﬁuai‘ ‘cz)?ni ® erPaé)Qons aéf’a;@ngg‘)gqta%net#\ﬂgréare an

al kyl ene group 14£%£fﬂﬁﬂﬂéé¥ﬂJI)%g%g%?HSienestﬁgrwelﬂ §SZTP§§T4UQ£ forand D

is a hydrogen atom o t oge are an a ene group -

(Cg[err])[err]- With  the Productifnof PRaffadeutdtth1Bagerdrydrogen atom
an .

This invention relates to substituted 7¢-(f{-aminoalkyl)-

estratrienes of general formula I

(0

in which
side chain SK is a radical of partial formula

— (CH,) w—N—CH—CH— (CH,) ,—~S0,~ (CH,) ;—FE

A B D
whereby m is 4, 5 or 6,
n is 0, 1 or 2,
b4 is 0, 1 or 2,
A is a hydrogen atom or a C,; alkyl group,

B and D each are a hydrogen atom, or

A and B together are an alkylene group ~—(CHQP—— with
p=2, 3, 4or 5, and D is a hydrogen atom or

A and D together are an alkylene group -— (CH,) ,~ with

g =2, 3 or 4, and B is a hydrogen atom, and



E is an unsubstituted ethyl radical or An et hyl radi cal that
is fluorinated in one to five pl aces, or term nal substituent

-(CHerr])[err]-E in the side chain is replaced by an
optionally substituted aryl or heteroaryl radical, which is
bonded directly or via a nmono-, di- or trimethylene group

to the sulfur atom gR erif anl §ndub¥{Q9eh ala)1 & JHTACH DN Aghaal
with up to 8 carbon atons or a radical of "partial fornula
Rlerr]'--C (0) --, in whighaRbgirthatsif MMHBOGRT AL GA Yned to five places,
hydr ocarbon radical with up to 8 carbon atons or a phenyl radical,

Rlerr] is a hydrogen atonpratéghOg€D @bloet Dfuentni4(CXy-Hrinche sideerr]
Rlerr], Rerr], Rerr], Rerr] and R err] each are a hydrogen atom or
Rlerr] and Rlerr] are an aHldihi baatepbacedrby aretdpt ienmm iy dytstdrtutiederr |
is a nethyl group and Rlerr] is a hydrogen atom or Rerr] and Rerr] in
each case are a nethyl graupl or h&eredrnhdrad]iara], twigatthars danded

met hyl ene bridge, or Rerr] or Rerr] is a halogen atomor Rerr] and
Rlerr] together are a net B}reabhE @r oV arftendre rdiraial g igeddryianengoup
Rlerr], Rerr] , R[err], Rerr] and Rerr] are each a hydrogen atom
Rlerr]' in [err]- or [errfopbhet FBAIVE 3tPdr ogen atom a Jerr] al kyl,

derr] alkenyl g8 A9LrL RBy&iBYentiloR, % Aydfddattdd Tad¥ar vitn o ¥s

carbon atoms or a radical of partial formula
R¥~-C(0)--, in which R¥ is a hydrogen atom or a
hydrocarbon radical with up to 8 carbon atoms or a
phenyl radical,

r" is a hydrogen atom, a halogen atom or a nitrooxy group
—0-NO,,

R, R"¢, R'®, R' and R'* each are a hydrogen atom or

R"Y and R®® are an additional bond or a methylene bridge, or

R is a methyl group and R is a hydrogen atom, or

R and R™® in each case are a methyl group, or

R™ and R'® together are a methylene bridge, or

R'% or R is a halogen atom or

R and R' together are a methylidene group
and the remaining substituents R', R"™?, R™, R' and R'® are
each a hydrogen atom,
R in a- or B-position is a hydrogen atom, a C, alk&l,
C,; alkenyl or C,, alkinyl group or a trifluoromethyl

group and



Rlerr]" is a hydrogen atomor a radical of partial formula

3

Rlerr]" --C(O--, in which Rerr]" is a hydrogen atomor a

hydr ocarbon radical with up to 8 carbon atons, or, if Rlerr]" is
in a-position, Rerr]' together with Rl4 nmeans an et hano bri dge,

provided that unless A and B together stand for -(CHerr])[err]- or A and
D t oget her st ar}gﬁhoEs- Sﬁgﬁ%éé%é 3 ofla !xeaac?‘fcaolneth%)a%ti%tl' teheptsaR1l,

Rlerr], Rerr], Rerr] and err] i's not a rogen atom as wel

as their physiol ogi cgirl'y_co QLLb@% %@HEB!ﬁmpsahgsamh%3r08é939£§ma@ﬂ a
I nor gani ¢ aci ds. In addition, this invention relateS to these

conpounds of  gener al,d,5atror @RI wvAtnt ARl koPBY 8hPbesi &8bky, corFpaifbl e
addition salts with ﬁ%arnaceutlcal preparations that contain organic and

i norgani c acids as vg¥! s frheisposseibar, RHé tpgethet iwitlofRbhreamsean i cal
agents. In the conpounds of general forrmula I, the nitrogen atomin
the side chain is pretiesad|yri®perated by 5 nethyl ene groups from carbon
atom 7 of the steroid skel eton. If A stands for an al kyl group with
up to 5 capbonids@nshattimbess M aret By togettingr, speogdyfori séEHppyl orbét pnd
i sobutyl, tert-butyl, pentyl, isopentyl, or neopentyl group; a methyl,
group is Prebgetkerastand for -(QHdgx, rakakeass ane tafe sibistdtyentsoR 2,
whereby if A is"% h*?ro en atom, gr an al kyl group with up to 5 carbon
atons, val BE, R'Fs Bréf dre@dR' M, 1§on0hat RYRXPFER Rfe?Mat om and t he

sul fur atom are_separated by 3 nethyl ene groups., s )
as well ag their p ysiologf&allyg%omﬂgilble addition salts with

organic and inorganic acids.

In addition, this invention relates to these compounds of
general formula I as well as their physiologically compatible
addition salts with pharmaceutical preparations that contain
organic and inorganic acids as well as their use for the
production of pharmaceutical agents.

In the compounds of general formula I, the nitrogen atom in
the side chain is preferably separated by 5 methylene groups from
carbon atom 7 of the steroid skeleton.

If A stands for an alkyl group with up to 5 carbon atoms,
this is a methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, pentyl, isopentyl, or neopentyl group; a methyl group
is preferred as A.

Index n can assume the value 0, 1 or 2, whereby if A is a
hydrogen atom or an alkyl group with up to 5 carbon atoms, value
1 is preferred for n, so that the nitrogen atom and the sulfur

atom are separated by 3 methylene groups.



4 The nitrogen atom can be a conponent of a 4- to 7-nenbered or
5- to 7-nmenbered heterocycle, which is suBstituted in 2- or 3- position
with the radical of side chain -(CHerr])[err]-SOerr]-(CHerr])[err]-E
Preferably, A and B together are a trinmethylene group, i.e., together with
t he nlhrogen atom and its adjacent carbon atom they forma pyrrolidine
ring that is syfsti.t | %'BO I.tiQn. he:l atjerygca 0
i's pLeferred fglkri‘en naln(feo\c/jgae%rpuea isaéﬁpr%%f &r F(e)E?pPgreni%. Bel &l Tﬁg Zﬁ??%]rgégttg%m
in the si ai QW eIl ?ﬁﬁ LTPLE i iUl EUEuBEL §ig ukfi ge) pras-
sul fone or sﬁff]f 01{)}?8% #ﬁoe sﬁs | eeg%dgrcgleérgﬁéfrﬁeg. uB Agtégdilféaléi Eq,)ra?\
unsubst it ytedi efdyly {adiand QaiRkiedpsigeadhadh theh,) ssblupcigted in one

to five pllaces i's suitable; the perfluorine radical fé‘préferr%a for E
I'f terminal substdgereqdly ( GHd | [Wgethker arkha trdfethglanksgroep| ated. py

an optionally substituted aryl or heteroaryl radical, which is bonded
directly Ofogéthér n@iih ,tith -nitrdgdrmaiton ame igsoagjncenkhecaubburatomm the
aryl radical is preferably a phenyl radical; in the case of a heteroaryl

radi cal , ttheyisomm ed gpyirtglidine fnimd thvat2-ishisabglt itatedalin Aspasition.
substituent to this aryl or heteroaryl radical, for exanple, this can be a
pent af | uor oet hyIn thetlatteoreass hyalygreowp ispipafedeziied £otr nf RNSr YAdRAYP
group, and this in turn will preferably be in the 4-position of a phenyl
ra?;cal. A@EBPU¢§¢rbﬁd2f@hi%nyl radical is preferably separated fromthe
sul fur atom by a nethyl ene group. , . Subst,i t uent err] at the_ 3-oxygen
atomis primariTheaspyfrpgahom Jg"t‘o‘i‘ﬁe T anyrdidgey c@r”oﬁ’g[ (P&‘?L o?shf)‘\/\é%‘%ge

be etherified with a . . .
sulfur bridge (sulfide), as sulfone or sulfoxide. The sulfides

are preferred.

As radical E, an unsubstituted ethyl radical or an ethyl
radical that is fluorinated in one to five places is suitable;
the perfluorine radical is preferred for E.

If terminal substituent -(CH,);-E in the side chain is
replaced by an optionally substituted aryl or heteroaryl radical,
which is bonded directly or via a mono-, di- or trimethylene
group to the sulfur atom, the aryl radical is prgferably a phenyl
radical; in the case of a heteroaryl radical, this is preferably
a 2-furyl or 2-thienyl radical. As a substituent to this aryl or
heterocaryl radical, for example, this can be a pentafluoroethyl
or trifluoromethyl group, preferably a trifluoromethyl group, and
this in turn will preferably be in the 4-position of a phenyl
radical. A 2-furyl or 2-thienyl radical is preferably separated
from the sulfur atom by a methylene group.

Substituent R3 at the 3-oxygen atom is primarily a hydrogen

atom. The hydroxy group can also, however, be etherified with a



5 strai ght-chain or branched-chain, saturated or unsaturated
hydrocarbon radical with up to 8 carbon at®dns, such as, e.g., a nethyl,
et hyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl,
neopentyl, heptyl, hexyl or octyl radical or esterified with an acyl

radi cal R[err]'--cxc»--, in which Rerr]' is a hydrogen atomor a
hydr ocar bon radl arbon at ons henyl radic
SﬁbstltuenF rﬁf? th&&Eﬁegfﬁﬁ?lﬁ h%?% ?F%§tﬁﬁ%§95§gﬂ 14 1) or

a ni trooxy gr(}%%ar%o I%% %%éak"g‘g}élt ?%Blro{: & )%ibon at R\{ rE]S stﬁaqﬂs for

a hydrogen atom or | N ahd [t 19 Ter

or 1T A ang Se'%géﬁltutl 6100 o r# 5,290l 01 c;g&g%w{s sat 1 R i,

exhibits a uble

1431153'”9Fﬂﬂﬁ$ﬁ. h@ﬁben%éllShgb€§ihY$exyl or octyl radical or
err net y ene 6a-

15[err], 16 érr]-hal ogen and of tHese especially

16[err]- f|@@Mé&ifi@@'m&&my%MUQEQIOEaéﬂéa17ﬁ@9LbSO?-—A iﬂ[ﬁﬁi&hﬁﬁ*hxb agroup
or l1l6a-fluorine atom preferably can be nentione Rlerr]" can be in

a- or [errhydddematon or al hydtecagsonotadi€dd wiklylugresipg ddrison atoms
met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,

i sopentyl o angebeeiytly lragricad.. a Cerr] al kenyl group, for exanple, the
vinyl or allyl radical can be nentloned Typi cal representatives of a C25
al ki nyl group arSsmhstd taxemitsy R'hraanl ber ephydirogedi sbs, a halogén%‘emm] (Fjs
in a-position, especially a hydrogen atom a nethyl or trifluoronethyl
group or ar€lot Bano Mr |Q;‘g@ H&Trooxy poPHed ?oéé@ﬁémw apoIR]1Ys sm%mﬂ%mfd

this. For 1(] err]-position, primarily a hydrogen atom and_a
stan s for a hydrogen atom or” if A’ and B together do

not stand for —(CH,) ,— or if A and D together do not stand for
-—(Cﬁgq-, the D~ring exhibits a substitution from the grﬁﬁp
14,15~double bond, 1l4¢,l15a-methylene, 158-methyl, 15,15-dimethyl,
158,16B-methylene, 16c- or 16B~halogen and of these especially
l6a-fluorine, 16-methylidene or 14a,l17a-ethano. A 15B-methyl
group or lé6a-fluorine atom preferably can be mentioned.

R can be in a- or B-position.

In the case of a C,; alkyl group, this is a methyl, ethyl,
propyl, isopropyl, butyl, iscbutyl, tert-butyl, pentyl, iscpentyl
or neopentyl group. As a C,.; alkenyl group, for example, the
vinyl or allyl radical can be mentioned. Typical representatives
of a C,; alkinyl group are the ethinyl and 1l-propinyl radicals.

If R"' is in a-position, especially a hydrogen atom, a
methyl or trifluoromethyl group or an ethano bridge that is
formed together with R' stands for this.

For R'"' in BR-position, primarily a hydrogen atom and a

methyl group can be mentioned.



met hyl group can be nentioned. 6
Especial ly those conmpounds of general forfula | are preferred in which
side chain SKis either a radical of partial fornula

--(CH err][err]5--N(CH err])--(CH err])[err]--SAerr](CHerr])[err]--Cerr]
Fferr] with x =0, 1 or 2 or

--(CH --N(A) - - B) - - --S--(CH 3= F
mﬁgp k?irg)Lerré?3§%¥§¥ﬁgE€3$ﬁQ-qJﬁag¥kpﬁe°ﬁgﬁf ?Eégl%g%@k%acoﬁ%%%nggrr]
bl i bit 17 - hyd . | all i

et ds. “as Rraberred i ot i (e SHBIRI T, i enpr' fOFSRTLAITGE papRDAE

hysi ol ogi gal | i Ql , s Uid~abl _t i d_agdi {i
Calts As YIS Rl SR e SR sshar Fotdlyar S AfrRck ong L' oF
net hanesul f opat es _b DL -CH.--S—-[Bf_capopings thehow are

£o08! <5 680 D ATLIOREH con-o-TeR porey

especi ally prefer ng'fo ' thednventio
14, 17- Et hapordligrLl, { SThNeABt Dyt t &k 3cdde 4. €nd.dompounds preferably exhibit

pent af | uor opent¥/Pt hi o) - pr opyl am no] - pentyl }-estra- 1, 3, 5(10) -
triene-3, 17[ ef&inglipbgen atoml4, 17-ethano- 7[ - {5-[ N-met hyl - N-3- (4, 4,5, 5, 5-
pentafluoropentanesul?inyI)-propyIanino]-pentyl}-estra-1,3,5(10)-
triene-3,17[ errInét@hnic and organic acids, as they are known to one
3, 17B- di acet oxy- 14al 7a- et hano- 7a- { 5- [ N- et hyl - N- 3- )
(4,4,5,5, 5skéntaél inr bhenaytt fion) Epruiyd phivsolclngicgllyesompatible salts,
1,3,5(10)-triene 14, 17- et hano-7a-{5-[ N-net hyl - N-3- (4, 4, 5, 5, 5-
pent af | uor epensantsbleofior) Eprvpyy aat Hd]agbHiian seditisa- 1 A5, 5efgfion salts
with acids, especially hydrochlorides and methanesulfonates can
be mentioned.
The compounds below are especially preferred according to
the invention:
14,17-Ethano-7a-{5-(N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-l,3,5(10)-
triene-3,173-diol
14,17-ethano-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentaf1uoropentanesulfiny1)—propylamino]—pentyl}-estra-l,3,5(10)-
triene-3,17/-diol
3,178-diacetoxy-14a,17a-ethano-7a- {5~ [N-methyl-N-3-
(4,4,5,5,S-pentafluoropentylthio)—propylamino]—pentyl}—estra-
1,3,5(10)-triene
14,17-ethano~7a¢-{5-{N-methyl-N-3-(4,4,5,5,5~
pentaf1uoropentanesulfony1)-propylamino]-pentyl}—estra—1,3,5(10)—

triene-3,178~-diol



triene-3,17B-di ol

17a-trifluoronet hyl -7a-{5-[ N-net hyl -N-3-(4, 4,5, 5, 5-

pent af | uor opentyl t hi 0) - pr opyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17B-di ol

15[err], 16[err]-methano-17[err]-methyl-7[err]-{5-[ N-nethyl-N3-(4,4,5,5,5-

pentaf | uor o pert yL LPL 0} 05 OB Ao PRI ik s 320 40% 5, -

triene-3,17[err

o o uorbagE ?s%esu SELA TS Lol a4 Ba853 5 (10) -

triene-3,1
15[err],16§%§% Z%odﬁferr] {5-[ N-net hyl -N-3-(4, 4,5,5, 5-pent af | uoro-

pentyl thio)- progkams@ e@ﬁ&‘ﬁé/ﬁ?&‘-iﬂé@?ll-@@({%Q?E’[Nt—ﬁdeQB913Nl§[-Qm]4 .5,8i, 8-
15B, 16[ err] - net hano- 7a- { 5- [ N- net hyl 5- pent af | uor o-

pentanesul%éﬂugklﬁaﬁay P&hﬂ@ﬁipﬁ&pfiéﬂﬁhdh4béﬁ&¥ﬁb—bEm&aei 33511B)di ol
15[ err]-methyl -7[err] nethyl N-3-(4,4,5,5, 5-pent af | uor o-

pentylthiOirméﬁaybamvﬂo&1pgntyl} estra-1,3,5(10)-triene-3,17B- diol
15[err],17[err]-dinmethyl-7[err]-{5- [N—nethyl N-3-(4,4,5,5, 5- pentafluoro-
pentylthlo) promyBansﬁehephan9+}7®smethmi{9dﬂﬂiﬁ&ﬁﬁme§h¥l3NT¢rdﬁnﬁq +§ir S
11[err]-fluoro-7a-{5-[Nnethyl -N-3-(4,4,5,5, 5-

pent af | uor ppataglubropeptapgsahf hoyl pepirepy laminal -pentyligestra-1,3,5(10) -

triene-3,17[err]-diol 11[err]-fluoro-7a-{5-[Nnethyl -N-3-(4,4,5,5, 5-
triene-3,17f-diol

158, 16B-methano-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
pentylthio)-propylamino]-pentyl}-estra—l,3,5(10)—triene-3,17B—
diol

153,166-methano—7a-{5-[N-methyl-N-3-(4,4,5,5,5—pentafluoro—
pentanesulfinyl)-propylamino]—pentyl}-estra—l,3,5(10)—triene-
3,17B-diol

158-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
pentylthio)-propylamino]-pentyl}—estra—1,3,5(10)—triene-3,17ﬁ—
diol

158,17a-dimethyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
pentylthio)-propylamino]—pentyl}-estra—l,3,5(10)-triene-3,173-
diol

113~-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra—l,3,5(10)—
triene-3,178-diol

118-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentanesulfinyl)—propylamino]-pentyl}-estra—1,3,5(10)—

triene-3,178-diol



pent af | uor opent anesul fi nyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol 8
11[err]-fluoro-7a-{5-[ Nnethyl -N-3-(4, 4,5, 5, 5-

pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol

16[err]-fluoro-17 &err - met hy I-7aﬁ$ [ NNnethyl -N-3-(4,4,5,5, 5-
pentafluoropent%? hf%?OE?DbWTéﬁT RS AYLE %ﬂﬁ%%%- 1 315(10) -

triene-3,17B-d

16[err] - f|BSFBaE%F%F??GHE?H??“#T%RY}l{E??R@%ﬁﬁ%ﬂﬂ]Wﬁﬁ?ﬁxikle§t§asl r3,5(10)-

pent af | uor gpent h - yl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,1 g %TE L9A-818P

16 fl t L3

peLte;H uor gg;(r)\t %éégép‘{"?ﬁl ?Wf‘)r%%tl§ n%] pe[ryﬂ ynfe}t%é‘]t fa1 @ g('fo
Loa 1 uor of TILEFH1 o RePROFY YERES) TRECRYRaRING) R g2 0
pent af | uor epephanesyhkogybL) - propyl ani no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[éerr]-diol

16[err]-fluoro- {EgEh ub2ol 7 gRhEYhy NP d5 4 e thry1-N (4 4,5,5,5-
pent af | uor opent yl t hi o) - pr opyl am no T pentyl }-estra-1, 3 5( )

triene-3, 1ppatafldoebpentylthibp-pi oy Daw{ws T dpdrocy N-+exitind-1IN335((4,04 -5, 5, 5-
pent af | uor opentyl t hi 0) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3, 1tzidnel3,17a-didka-f|l uoro-7a-{5-[ Nnet hyl -N-3-(4, 4,5, 5, 5-
pentafluoropentanesulfinyI)-propyIanino]-pentyl}-estra-1,3,5(10)-
16a¢-fluoro-17a-methyl-7¢~{5-(N-nethyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,178-diocl
l6éa-fluoro-17a-methyl-7a-{5-{N-methyl-N-3-(4,4,5,5,5~
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17R-diol
l6a-fluoro-7a¢-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,178-diol
l16a~-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17a-diol
16a-fluoro-7a¢—{5—-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-pentyl}-estra-1,3,5(10)~
triene-3,17f-diol
léeg-fluoro-7a-{5-[N~methyl-N-3-(4,4,5,5,5~-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10) -

triene-3,17#-diol



triene-3 ,17[err]-diol 16a-fluoro-7a-{5-[Nnethyl-N-3-(4,4,5,5, 5-
pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol 9
7[err]-{5-[N-methyl -N3-(4,4,5,5, 5-pent af | uoropentyl thio)-

propyl am no] - pentyl }-estra-1, 3,5(10), 14-tetraene-3, 17[ err] - di ol
7[err]-{5-[ Nnethyl-N-3-(4,4,5,5, 5-pentafl uoropentanesul finyl) -

pr opyl am no) - pety{3-= @btm@;HYB-l\E(&(X)%,m-St &t, Sapreetd flipeppentydkthio) -
7[err]-{5-[N-nethy| -N-3-(4,4,5,5,5-pent af | uor opent anesul fonyl ) -
propylan1rRHORX%ﬂ@HQQkEE?QFﬂ}ITQHtHE'lhﬁqﬁﬁﬂ@deﬁé‘3e$¥Péner3dﬂGB-dlol
7a-{5-[(29)- ent af | uor opent yl t hi onet hy

pyrrolidin-1- yI p%'fW'}m%le]a”fL & Loy rt5rv|5eﬁ@nf?afiP@FPPBBtépesulf11'1}’1)‘
7a-{5-[(2 2- afI ropentylth o]
pyrrolid|rﬁﬁ.%éﬁdmﬁﬂﬁfkﬁeikﬁ %ﬂ%m% QQ%Oéné43tf?%€PPF ~dir 617 B-diol

e A S e R aﬁl@'r%%%ta;épesuwowm-

11 fl

pviror |t EEESTY %ﬁ%é@i A ek e
[err]-ni rOOX‘)’OAS% 10§12é19-;£ (3 1,7%555551%3;@ RPN Y bRk ) -

nonyl )-estra-1, 3 triene

11[err] - ppFeo Lifdi met byl y 7 &6'&3}1){-‘%4&%5)1 25(54(1‘6)5&1%:3 -3,178~diol
pent af | uor opentyl t hi onet hyl ) -pyrrolidin-1 yI] pentyl } - est ra-

1,3,5(10)-tri emea3{3~f e2R]-2404,4,5,5,5-pentafluoropentylthiomethyl) -
11[err]-fluoro-17a- et hyl - 7a- {5 [(28) 2-(4,4,5,5,5-

pent af | uor pyene hikint £ +nY] Apéiyy I Fpaetred 4 1di 1-slc) -tpdring-B-, e yR~aiol
1,3,5(10)-triene-3,17[err]-diol
17a-methyl-7a-{5~[2-(4,4,5,5,5-pentafluoropentylthiomethyl) -
pyrrolidin-1-ylj-pentyl}-estra-1,3,5(10)-triene-3,178-diol
113-f1uoro-7a—{5-[2-(4,4,5,5,5-pentafluoropentylthiomethyl)-
pyrrolidin-i-yl]-pentyl}-estra-1,3,5(10)-triene-3,178-diol
118-nitrooxy-7a-(9-[4,4,5,5,5-pentafluoropentanesulfonyl]-
nonyl)-estra-1,3,5(10)-triene-3,178-diol
11p~-fluoro-17a-methyl-70-{5-[ (2S8)-2-(4,4,5,5,5-
pentafluoropentylthiomethyl)-pyrrolidin-1-yl]}-pentyl}-estra-
1,3,5(10)-triene-3,178-diol
118-fluoro-17¢-methyl-7a-{5-[(2S8)-2-(4,4,5,5,5-
pentafluoropentanesulfinylmethyl)-pyrrolidin-1-yl)]-pentyl}-estra-
1,3,5(10)~triene-3,178-diol
iiB-fluoro-17a-methyl-7a-{5~-[(2S)-2-(4,4,5,5,5-
pentafluoropentanesulfonylmethyl) -pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-triene~-3,178-diol
7To-{5-[(28)-2-(4,4,5,5,5-pentafluoropentanesulfinylmethyl) -

pyrrolidin-1-yl]-pentyl-estra-1,3,5(10)-triene-3,17R-diol



11[err]-fluoro-17a-methyl -7a-{5-[(2S)-2-(4,4,5,5, 5-

pent af | uor opent anesul f onyl met hyl ) - pyrrol i dign- 1-yl ] - pentyl } -estra-
1,3,5(10)-triene-3, 17B-di ol
7a-{5-[(2S)-2-(4,4,5,5, 5-pent af | uor opent anesul fi nyl net hyl ) -
pyrrolidin-1-yl]-pentyl-estra-1,3,5(10)-triene-3,17[err]-diol

10 7a-{5-[(2S)-2-(4,4,5,5, 5-pent af | uor opent anesul f onyl net hyl ) -
pyrrolidin-1-yl Pepdatyl(283t-ra(a, 8, 5(310j-pencatl BoAdpentdneiwl fonylmethyl) -
11[err]-fluoro-17a-methyl-7[err]-{5-[NNmethyl-N3-(4,4,5,5,5-

pent af | uor BYERPYAEANOL ~FAdppeaky hopspeat ¥} 3, @él@brﬂ;ﬂeﬁéiﬁ)l?ﬁ -diol
triene-3, 17[err£ di al
11[ err]-f1 uor o- }}&-k2LRYP- 3“{89thﬁe?%y{SBig‘T%tENErE?ET(4 4,5,5,5-

ent af | uor open esul fin r.opyl am no entyl}-estra-1, 3,5(10
Frlene 3,17 % %E 0ropen¥y&tﬁ10?ypropy1imf noj P ntyl}-estra- { 3)5(10)'

11[err]-fl I 7 -7[err]-{5-[N-nethyl-N-3-(4,4,5,5, 5-
pentafluorg%e% éné Pk §§ propylan1no] pentyl} estra 1 3,5(10) -

;;hfgslﬁoréggn?;nesul oﬁVI%% ﬁ ?R%? ? Lg @*@Eégy a- 1 3 %(ﬁd?’? é
bentat uor BpaseE REGpentans é%?%é%lkeﬁ? L6y T8 D0 L ORLDY| 0L 4 5 By

1,3,5(10) - kiiieheld-,anB-diol
ll[err] fl uoro- 7[err] {6-[N-nmethyl -N-3-(4,4,5,5, 5-

pent af | uor opent ghhiraropoenybamcany1besyls- ?ﬁlﬁétﬂy§+§4iﬂl4 4,5,5,5-
triene-3,17[err]-diol

pentafluoropentanesulfonyl)-propylamino)-pentyl}-estra-1,3,5(10)~
triene-3,17B8~diol,

118-fluoro-7a-{5-[N-methyl-N-2-(4,4,5,5,5-
pentafluoropentanesulfonyl)-ethylamino)-pentyl}-estra-1,3,5(10)-
triene-3,178~-diol

11B-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-3~hydroxy-estra-
1,3,5(10)-trien-17-one

113—f1uoro-7a-{6-[N—methyl-N—3—(4,4,5,5;5-
pentafluoropentylthio)-propylamino]-hexyl}-estra-1,3,5(10)-
triene-3,178-diol

1iB-fluoro-7a-{6-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-hexyl}-estra-1,3,5(10)~-
triene-3,178-diol

118-fluoro=-7a=-(5-{[N-3-(furan-2-ylmethylthio)-propyl]-N-
methyl-amino}-pentyl)-estra-1,3,5(10)-triene-3,178-diol

11B-fluoro-7a-(5-{N-methyl-[N-3-(thiophen-2-ylmethylthio)-

propyl]-amino}-pentyl}-estra=-1,3,5(10)~-triene-3,178~-diol



11[err]-fluoro-7[err]-{6-[N-nmethyl-N3-(4,4,5,5,5-

pent af | uor opent anesul fi nyl ) - propyl am no] - hexyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol
11[err]-fluoro-7a-(5-{[ N-3-(furan-2-yl met hyl thio)-propyl]-N

met hyl - am no} - pentyl) - estra 1 3 5(10)-triene-3,17[err]-diol
111-fluoro-7a-(5- h;}net &thlo phen- 2-yl net hyl t hi o) -
propyl | - ami no} - pé ;ﬂ?oégfp 153 5@§®72fﬂﬁeﬁ§1§1ﬁq{%W?Thﬂ1E#enyl‘

11 fI fl th

thl[g;nre%hyl)?‘:}? ([S?HY&]) r%ﬁlﬂéﬂt r “sP?glO{i?gg ‘?[’6? ?e%élo)?,t’ilr%“%rm
1iferr]- fI rr] nmet hyl 7[err] {5-1(29)-2-(4,4,5,5, 5-
pentafluoroﬁ Paﬁ &If|nylnethyl) pyrrolidin-1-yl]-pentyl}-estra-

TiTert] -1 vor o 175 RatRSI T e By 197 (475 (R84 2 (4,455, 5-
Eegtgzhg?r?ﬂf@%gﬁ%@%%g%ﬁ&%hks%ﬁ@ﬁﬂ&hﬂbﬁh}lyLby9§8§¥hlne§1§§] -pentyl}-estra-

11[ err] - f 1 uoros/19) txrlizrle-3Sh78-a4 04, 5. 5, 5-
pentafluoropentylthlonethyl) pyrrolidin-1-yl]-pentyl}-estra-

1, 3,5(10) -tri ena-1P~FikoH®1 7a-methyl-7a-{5-[ (2R) -2-(4,4,5,5, 5-
11[err]-fluoro-7[err]-{5-[(2S)-2-(4,4,5,5,5-

pent af | uor queeTdaailesHdpientyishimethyln) ebydrniidyhlipedt ypeneglyaestra~
1,3,5(10)-triene-3,17[err]-diol

11[ err] - f | Uor3a-SAlEN)rHt i35 7B-44, 5, 5, 5-

pent af | uor opent anesul f onyl met hyl ) - pyrrolidin-1-yl]-pentyl}-estra-

1, 3, 5(10) -t ri ené-3B-AvEN~TidI5-[ (25) -2FHd, éoﬁpéuﬁds of general formula |

represent conmpounds with
pentafluoropentylthiomethyl)-pyrrolidin-1-yl}-pentyl}-estra-

1,3,5(10)-triene-3,178-diol

118-fluoro-7a~-{5-[(28)-2-(4,4,5,5,5-
pentafluoropentanesulfinylmethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)~-triene-3,17f-diol

i11p-flvoro-7a-{5-[(28)-2-(4,4,5,5,5~
pentafluoropentanesulfonylmethyl)-pyrrolidin-1-ylj-pentyl}-estra-
1,3,5(10)~-triene-3,178~-diol.

The compounds of general formula I represent compounds with
very strong antiestrogenic action.

The compounds according to the invention are, on the one
hand, pure antiestrogens, or, on the other hand, so-called
partial antagonists, i.e., antiestrogens with partial estrogenic
action such as tamoxifen or raloxifen. The agonistic, estrogenic
action is clearly less pronounced than in tamoxifen, however, in
the compounds according toc the invention in each case. Unlike

tamoxifen, in the case of the partial antagonists of general



very strong anti estrogenic action. The conpounds according to the

i nvention are, on the one hand, pure antil@strogens, or, on the other hand,
so-called partial antagonists, i.e., antiestrogens with partial estrogenic
action such as tanoxifen or raloxifen. The agonistic, estrogenic action is
clearly | ess pronounced than in tanoxifen, however, in the conpounds

according to the inventiqon in each.case. Unlike tamxifen, in the case of
t he part?aFO WPQGO VSF el 68H8F§F1°' estrogenic action occurs in a tlsgﬂg—

‘ a1 their Latic. . . g )
sel oot ve’ M i Babnh T TheoBiPhisEineAraroy SReef v Bl o ne
car di vaisClﬂofﬂessysitne@h%n‘éa%i!iagﬁﬁg{}@aﬁ-cﬁgé{:% a grygu&lgy%(;ﬁn{)ce al

agoni stic actiof occurs especially on t ut er us. npounds Wit h

anti estr 0ge{u,& ORGSRy, | 1B ag%ﬂ@%‘ci‘@cséti%_tﬁcw?é bidb i 2C1Y UIP the
relative to estrogens, have already been described extensively. As
t he conpourgsrdzat cone closest structurally to the conpounds in question

here of general formula I, on the one hand, the steroid derivatives that

are described i mdrpohndisl 38 th04ntaastbegennsi peopert bdd, of . 4 he dubditdnces
especially 7a-[9-(4,4,5,5, 5-

pent af | uor opient \ilmhilfiitnylg) actiongl retatizeltd, 8£tDpgens prigaBe l¥B-eadly dleen
(EP-A 0 138 504, page 58, penultimate conpound). This compound is
current |y ekmridediesdtiengdwellapnent for hornmone- dependent tunors (breast

cancer) and represents the conpound that is best known at this tine, i.e.
the one with thdsstihehgespounds that come closest structurally to the

compounds in guestion here of general formula I, on the one hand,
the steroid derivatives that are described in EP-A 0 138 504 can
be considered, and of the latter especially 7a-[9-(4,4,5,5,5-
pentafluoropentylsulfinyl)-n-nonyl}-estra-1,3,5(10)-triene-3,178-
diol (EP-A 0 138 504, page 58, penultimate compound). This
compound is currently under clinical development for hormone-
dependent tumors (breast cancer) and represents the compound that
is best known at this time, i.e., the one with the strongest
antiestrogenic activity, of these steroid derivatives.

Pharmaceutical compositions that contain sex steroid
inhibitors and exhibit a steroidal skeleton, which exhibits a 7a-
side chain with the simultaneous presence of at least one other
substituent in 14-, 15- or 16-position, are the subject of EP-A 0
376 576 and are also to be considered as the closest prior art.

A considerable number of the most varied compounds -- i.a.,
those of steroidal origin and those with a 2-phenylindole
skeleton -~ which act as antiestrogens and/or suppress the

estrogen biosynthesis, are disclosed in WO 93/10741.



antiestrogenic activity, of these steroid derivatives. Phar maceuti ca
conpositions that contain sex steroid inRAPbitors and exhibit a steroidal
skel eton, which exhibits a 7[err]- side chain with the sinultaneous
presence of at |east one other substituent in 14-, 15- or 16-position, are
the subject of EP-A 0O 376 576 and are also to be considered as the cl osest

priorart. o AgonsLigs abl e, nunber Of Le DSt varhed: Gampougds o g,

i.a., those of €r ol orlgln phen sRer&ton

- which a@kaasnav\g 835" B9ENSUANIA KaFEPRH BB Heny ALY 12 osynthesi s,

are disclo 13

Qt her ster oi dal Iﬂnthésébﬁ?éﬁﬁdér§cQ§§&{ﬁc?et‘jo'ﬁhézpr&%rﬂ:ﬁﬁf‘ 3k cARd 0 629

635, which have an 1l1[err]-phenyl radica he conmpounds accordi ng

to the inveptieBtrbheh8 @i€h aﬂirbﬁééfomﬁeyudhéw@wuﬁntﬂm R@@eni ¢
action than the already nentioned

7a-[9- (4, 4a3rkabypaehafibnedopant y+sa) 4| 5y )5+pentafluoropentylsulfinyl) -n-
nonyl]-estra-1,3,5(10)-triene-3,17B-diol. The conpounds of genera
formula | acegldregtra-thdss (appttehénens arededsdl.ngui shed in conparison to
the already known steroid derivatives according to EP-A 0 138 504 and EP-A
0 367 576 by n8hrel comngeunfiai A genenabofiormneln 71 cgicadmligterts dhiskel et on.
This structural nodification results in especially greatly

anti est rog@PPddrcpfignt pye 84rbdnadished iascerpdnsiemttl the, adready known
transactivation test. In addition, relative to the conpounds of EP-A

0 138 504, SteKQifoABEINAS LYPSoRREPEAING  hRl BPTA of oL 3 294 QIS HERTAnid 1367

Cesmect 415, SHARAA! 4 ofle5E BAPLLEI S0 o ok 4L

skeleton. This structural modification results in especially
greatly antiestrogenically active compounds, as was demonstrated
in a transactivation test.

In addition, relative to the compounds of EP-A 0 138 504,
the compounds of general formula I are distinguished with respect
to the substitution on carbon atom 11 and/or of the D-ring
(except in the case that A and B together stand for ——(CHQP—— or
A and D together stand for —-(CHQq-). In comparison to the
compounds of EP-A 0 367 576, the compounds of general formula I
on carbon atom 11 and/or in the D ring can carry the same or
other substituents.

By the disclaimer in the definition of general formula I,
compounds that are described from their scope in non-prepublished
DE P 196 22 457 are excluded.

The antiestrogenic action of the compounds according to the
invention was determined in transactivation assays [Demirpence,

E.; Duchesne, M.-J.; Badia, E.; Gagne, D. and Pons, M.: MVLN



(except in the case that A and B together stand for -(CHerr])[err]- or A
and D together stand for - (CHerr]) [err]). In conparison to the
conpounds of EP-A 0 367 576, the conmpounds of general forrmula I on carbon
atom 11 and/or in the Dring can carry the sane or other substituents.

By the disclainmer in the definition of general formula I, conpounds that

are descri bed fy;om gl 59908 L ngas! 56811&@5%%&%9@0?&%5{0 the

excl uded. antl rogeni c ac ion o0 accor

i nvent i on m\ﬁ_%ttq %%dﬁs&ég@aaacgw 00, 255 el LB NBSIGE: pfor. vol.

Duchesne, -J.; |a E

14 Cel |4~°6 /ﬁoB' Qs' ur@gg&g(gqnt(lly@a 7a99ﬁé!§da§eﬂ3érh'( new! o Mitslyed ho. ;
Modul ati on of’ Estrogenlc Activity; "J. Steroid. Mlec. Bi ol . Vo 46," No.

3, 355-364 dhbk3bdn,aP.wel RAe BE the Wio MBLIG&Etind. Dom&werhen, LR ES ey
the Two Activati ng Domai ns of the Estrogen Receptor in the Cell-Type and

Pronot er - Creicpit dpedended ceAgemypel andCbir¥hnbiepfcolite Bt DepSidagen

4- Hydr oxyt anoxi fen; The EMBO Journal Vol. 9, 2811-2818 (1990)]. The
HeLa cel | s yonitstdrs iaettilwi tyr afsftiheednbii thshoogen ésiydgexytamoxifen; The
receptor-expression vector (HEGD and Vit-TK-CAT reporter genes, and the
MVLN cel | s BEMEBD tdhomrsfalxédli.n 9 £i8aB-a81AnlheeOWMth reporter gene
Vit-TK-LUC. The estrogenic active strength was deternmined in the presence

of 0.1 Nm of estTh@difiila cells pxe trspsigntidy FuanshtxeRvWiEMpoumRs lie in

the nanonolar, range. In the HeLa cell line as well as the, MWWLN cell 1ine,
t he estrogen receptor-expression vector (HEGO) and Vit-TK-CAT

reporter genes, and the MVLN cells are transfixed in a stable
manner with reporter gene Vit-TK-LUC. The estrogenic active
strength was determined in the presence of 0.1 Nm of estradiol.
The IC,, values for the new compounds lie in the nanomolar
range. In the HelLa cell line as well as the MVLN cell line, the
following IC;, values are produced for the compounds of Examples
i2, 15, 18, 25, 29, 31 and 36 as well as for 70-([9-(4,4,5,5,5-
pentafluoropentylsulfinyl)-n-nonyl}-estra-1,3,5(10)-triene-3,178-

diol (execution of test according to the above-indicated



followi ng I C50 val ues are produced for the conpounds of Exanples 12, 15,
18, 25, 29, 31 and 36 as well as for 7a-[¥ (4,4,5,5,5-

pent af | uor opentyl sul finyl)-n-nonyl]-estra-1,3,5(10)-triene-3,17B- di ol
(execution of test according to the above-indicated

15 bi bl i ographi c references): Conpound

gkg?rpl e 25 *% compoung 06EXanrpl ° 1 0.15  1Cso [nM Eggrrpl e 29 o1
(I%;(é?rpl e 36 0 0.05 PIE St heta cells D MyIN cells 02
7[err]-[9-(4,4,5,5, 5 A |upr o- 0.50.06 6.0

. 2.4
pent anesul finyl)-nonyl]|-"estra- 1,3,5(10)-triene-3,17[err]-diol
I n-vivo tests al so cgpdihsin t4e superiority ofy.blee conpoundsi,according to
the invention over 7[err]-[9-(4,4,5,5,5-
pent af | uor opent anesugtamyle -1onyl ] -estra-1, 3,05050)-triene-301¥Berr]- diol.

The tests that are described bel ow were perforned: 1. Ut erus
grow h test in infanExdeplatxss p.o. (test for0.06 afAtileéstrogenic
action) 2. Tunor test: Antitunor action on the hornone-dependent
breast cancer Example 29 0.13 0.2

Example 31 0.1 0.2

Example 36 : 0.05 0.4

Reference:

7a-[9~-(4,4,5,5,5-pentafluoro- 0.5 6.0

pentanesulfinyl)-nonyl]-estra-
1,3,5(10)-triene-3,17B~-diol
In-vivo tests also confirm the superiority of the compounds
according to the invention over 7a-[9-(4,4,5,5,5-
pentafluoropentanesulfinyl)-nonyl)-estra-1,3,5(10)-triene-3,178-
diol. The tests that are described below were performed:
1. Uterus growth test in infantile rats, p.o. (test for
antiestrogenic action)
2. Tumor test: Antitumor action on the hormone-dependent
breast cancer
DMBA*-induced breast cancer in rats
* - dimethylbenzanthracene
1. Uterus growth test in infantile rats

(Antiestrogenic action)



DVBA+-i nduced breast cancer in rats + -

di met hyl benzant hr acene 1. Uerus growth test in infantile rats
(Anti estrogenic action) 16 Principle
of the Method In rodents, the uterus reacts to the adm nistration of

estrogens with a weight increase (both proliferation and water retention).

This growt h can, be inhihited, depending on the dose, by sinultaneous
adnln|strégikﬂﬁkﬂ—ﬁ%ﬂﬁﬁﬁﬂﬁkﬁﬁgﬂﬂé have an antlestrogenlc action.
Execution of the Tes

A
35d4idg at the Hedi f hnlgaﬁtﬂ§q§¥ﬁ:r%§° aﬁPnﬁps gngaég Pat 18} omﬁulatlon
an m ni strat t t
subst ances® %ﬁ%?%é@ 3 ﬁ%ﬁeln%ﬁa cfh fﬁ%ﬁbﬁbfﬁ§ §r§11§gghgiéﬁr§%aoﬁa%%€e

peanut oi l Te t
t he not herrs.ég‘?% d%’?)l versi(::diD % e@@%&:@?&tﬁ%% n-gﬁ% ﬁgﬁngd%@&ﬁdh% of»jr@ﬁge@ogy

before thé begi nning of

treat nent ?ﬂds 6q%§%é6@%yééﬁ%ﬁﬂéﬁ%%ﬁ@éﬂ"d&OQ% Eouhﬁghkhbﬁ hBgecage. The

tr eat nent en Is carried out once daily over days in conbination with
0.5 [err] gantisstraegénibesgepsde, (EB). EB is always

Execution of the Test
Animals:
Infantile, female rats that weigh 35-45 g at the beginning

of the test, 5-6 animals per dose.

Formulation and Administration of the Substances:

For p.o. administration, the substances are dissolved in 1

part ethanol (E) and made up with 9 parts peanut oil (EO).

Test Preparation

The young rats just dropped by the mothers are delivered for
acclimation one day before the beginning of treatment and
immediately supplied with food -- right in the cage.- The
treatment then is carried out once daily over 3 days in
combination with 0.5 pug of estradiolbenzoate (EB). EB is always
administered subcutaneously (s.c.), while the test substance is
administered p.o. (perorally). Twenty-four hours after the last
administration, the animals are weighed, sacrificed, and the
uteri are removed. The moist weights (less contents) are

determined from the prepared uteri.



adm ni stered subcutaneously (s.c.), while the test substance is
adm ni stered p.o. (perorally). Twenty-fod# hours after the |ast

adm nistration, the aninmals are wei ghed, sacrificed, and the wuteri are
removed. The npoist weights (less contents) are determined fromthe

prepared uteri. 17 Controls
Negati ve on%ro - vehicle (E/E[err]), 0.2 m/animl/day Positive
control: égg—ngﬁ]g of EB/0.1 m /aninal/day Eval uati on From t he

relative o%gan wei ght s £100. g of. bo L ght), h verage, val ues with
st andard devi a Fgﬁgeye+gg% Fognd Yﬁ%lcg¥gﬁ$?' ahé%'%ﬁﬁiﬁa?%ﬂ%aﬂgﬂghces to

control group PN net e 05) terqu.ned for each
group. The ca El% g’tlpgnggf’t?%gl‘bi{)f%nﬁéiépc’/?g%h%al? e/c?q}%%]]{red% control is

carried out with a program The relative actions of the test substances
are determ ned by co-variance and regressi on anal ysis.

Ant i ut er ogkalldbe 186t | ON on Rats Compound of Exanple 0.1 ng/kg p.o.

| C50 % | nhi bition 12 91
0.01 15 From the rela33ve organ weights (m@/Zd0 g I6¥ body weight),
16 >0. 30 29 80 0.01

the average values with standard deviation (X + SD), and the
significance of the differences to control group (EB) in the
Dunnett test (p < 0.05) are determined for each group. The
calculation of inhibition (in %) compared to the EB control is
carried out with a program. The relative actions of the test

substances are determined by co-variance and regression analysis.

Antiuterotrophic Action on Rats

Compound of Example | 0.1 mg/kg p.o. IC50
% Inhibition

12 21 0.01

15 33 0.24

18 16 >0.30
29 80 0.01

31 71 0.04

36 62 0.03

Reference ZM 182 8 0.39

780

These results demonstrate the much higher antiestrogenic
action of the compounds of general formula I compared to compound

7a-[9-(4,4,5,5,5-pentafluoropentylsulfinyl)-n-nonyl]-estra-



31 71 0.04 36 62

0. 03 Ref erence ZM 182 8 18 0.39 780 These
results denonstrate the nmuch higher antiestrogenic action of the conpounds
of general formula | conpared to conpound

7a-[9-(4,4,5,5, 5-pentafl uoropentyl sul finyl)-n-nonyl)-estra-

18 1, 3,.5¢( ~triene-3 17[err]-digl .in each case after oral

admi ni stratji’o:‘l@(lo) %Fﬁeenceoépgﬂr%glggcépdfaﬁgﬁt8a?%ea Ventidh are

di stinguis ; tter bio-availability after oral adm nistration.

2. Tunor T{a}i??nu@é&alhﬁﬁ Uencing the Tunor Gowh in the DVBA* Model in Rats
(DVBA Tunor Mod 9 10- 1) Y s \VARFI e . Bl '

Basi s Thqu%%JiIm%%uﬁﬁfégﬁggﬁﬁﬁﬁguEéd?ggegéﬁeﬁg%p g%ﬁ?i?ﬁ%%ﬁ%é#%éﬁﬂd
l'argel y depgndeifetde e YiLGRAS 1304 10! aeLbP- ofgli ¥8niRISEEME {HYENS,

anti gestagens and aromatase inhibitorS result in inhibiting tunor grow h.
Subst ances that have anti gonadotrophic and androgenic properties al so
exert a tunor-inhibiting action. Ani mal subj ects 45- 47-day-ol d
femal e rat 2J(Smagie-1esd ey, ZIH or Merr]llegard

Influencing the Tumor Growth in the DMBA® Model in Rats
{(DMBA Tumor Model)

*9,10~Dimethyl-1, 2-benzanthracene

Biological Basis

The growth of the DMBA-induced breast neoplasm in rats is
largely dependent on estrogens and prolactin. Active
antiestrogens, antigestagens and aromatase inhibitors result in
inhibiting tumor growth. Substances that have antigonadotrophic

and androgenic properties also exert a tumor-inhibiting action.

Animal Subjects

45-47-day-o0ld female rats (Sprague—Dawley, ZIH or M6éllegard

strains), 8-10 animals per group.

Tegst Preparation

The animals receive 10 mg of DMBA orally on a one-time
basis. Then, the animals are checked once a week by palpation
for tumor development. Six to ten weeks after the DMBA
treatment, about 1 to 10 tumors develop per animal. The tumor

size is determined once weekly with the aid of a sliding gauge.
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Evaluation

The total tumor size per animal is determined before the
beginning of the treatment (previous values). For each group,
the mean of the percentage changes in tumor size, relative to the
starting values, is then calculated. In addition, the percentage
of animals per group is determined whose tumors in each case (1)
have totally regressed (total regression), have partially
regressed (partial regression), (3) are unchanged (no change) or
(4) have further progressed (increase).

The values that are determined are tested for significance

in the Dunnett Test and are depicted graphically.

Test Result

At an oral dose of 3 mg/kg/day, 11B8-fluoro-7a-{5-[2-
(4,4,5,5,5-pentafluoropentylthionethyl)~pyrrolidin-1-yl]-pentyl}-
estra-1,3,5(10)-triene-3,178-diol (compound of Example 29)
inhibits the tumor growth more greatly than an oral dose of 10
ng/kg/day of 7a-{9-(4,4,5,5,5~-pentafluoropentanesulfinyl)-nonyl]-

estra-1,3,5(10)-triene-3,178-diol, which at this dose exerts only



In the Dunnett Test and are depicted graphically. Test Result At
an oral dose of 3 mg/kg/day, 11[err]-fl uord-7a-{5-[2-

(4,4,5,5, 5-pent af | uoropentyl thi omet hyl)-pyrrolidin-1-yl]-pentyl}-
estra-1,3,5(10)-triene-3,17[err]-diol (conpound of Exanple 29) inhibits
t he tunor growth nor e greatly t han an oral dose of 10 ng/kg/day of
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breast neoplasmcell lines is greater than that of 7[err]-[9-
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triene-3,17B-diol. As pure antiestrogens for the purposes of this

i nvention, thoShecamiiprdd idergeheeabctdvityaof daen roew coompalerdsd itrhat
show no agoni stic action or only a slight agonistic action in the in-
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estradiol). In this case, the partial estrogenic action was al so
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human estrogen receptor-expre55| on vector (HEGD and a
triene-3,17B-diol

As pure antiestrogens for the purposes of this invention,
those compounds of deneral formula I can be considered that show
no agonistic action or only a slight agonistic action in the in-
vitro test on estrogenic action below (up to about 10% of the
action of estradiol).

In this case, the partial estrogenic action was also
determined by transactivation assays. HeLa cells were transfixed
with human estrogen receptor-expression vector (HEGO) and a
reporter gene rPR-TK-CAT. This reporter gene contains the
"estrogen responsive element" of the rabbit progesterone receptor
gene (+698/+729 region) before a TK-CAT gene (Savouret, J. F.;
Bailly, A.; Misrahi, M.; Rauch, C.; Redeuilh, G.; Chauchereau,
A.; Milgrom, E.: Characterization of the Hormone Responsive
Element that is Involved in the Regulation of the Progesterone
Receptor Gene. EMBO J. 10, 1875-1883 (1991).

The estrogenic active strength was determined at a

concentration of 1 uM.



reporter gene rPR-TK-CAT. This reporter gene contains the "estrogen
responsi ve el enent” of the rabbit progestétone receptor gene (+698/+729
regi on) before a TK- CAT gene (Savouret, J. F.; Bailly, A; Msrahi, M;
Rauch, C.; Redeuilh, G ; Chauchereau, A.; MIlgrom E.: Characterization of
t he Hornone Responsive Elenment that is Involved in the Regul ation of the

Progestero ntor Gepe ENMBO J 10 187513833 (1001) The
estrogenic éﬁhgﬁﬁnﬁtﬁ%nﬁkgmﬂﬁé determ ned lajc8ivaPDsENef athonemi-dr [err| M
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*A negative value means suppression of the reporter gene activity
below the values of the controls.

The compounds according to the invention, especially if they
are pure antiestrogens, are suitable for treatment of estrogen-
dependent diseases, for example, breast cancer (second-line
treatment of tamoxifen-resistant breast cancer; for adjuvant
treatment of the breast cancer instead of tamoxifen), endometrial
carcinoma, prostatic hyperplasia, anovulatory infertility and
melanoma.

In addition, the pure antiestrogens of general formula I can
be used as components in the products that are described in EP

346 014 Bl and that contain an estrogen and a pure antiestrogen,



The conpounds according to the invention, especially if they are pure

anti estrogens, are suitable for treatnent2df estrogen- dependent diseases,
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(Hye-Sun OCh and Robert C. Smart. Proc. Natl. Acad. Sci. USA, 93 (1996)
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be used for the production of nedications for the treatment of
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and Robert C. Smart. Proc. Natl. Acad. Sci. USA, 93 (1%96) 12525-
12530).

In addition, the compounds of general formula I can be used
for the production of medications for the treatment of
endometriosis and endometrial carcinomas.

The compounds of general formula I can also be used for the
production of pharmaceutical compositions for male and female
birth control (male birth control: DE-A 195 10 862.0).

The compounds of general formula I with tissue-selective
partial estrogenic action primarily can be used for prophylaxis
and treatment of osteoporosis and for the production of
preparations for substitution therapy in pre-, peri- and post-
menopause (HRT) (Black, L. J.; Sato, M.; Rowley, E. R.; Magee, D.
E.; Bekele, A.; Williams, D. C.; Cullinan, G. J.; Bendele, R.;
Kauffman, R. F.; Bensch, W. R.; Frolik, C. A.; Termine, J. D. and
Bryant, H. U.: Raloxifene [LY 139481 HCl] Prevents Bone Loss and
Reduces Serum Cholesterol without Causing Uterine Hypertrophy in

Ovariectomized Rats; J. Clin. Invest. 93: 63-69, 1994). The



birth control (male birth control: DE-A 195 10 862.0). The conpounds
of general fornula | with tissue-selectives partial estrogenic action
primarily can be used for prophylaxis and treatnment of osteoporosis and
for the production of preparations for substitution therapy in pre-, peri-
and post- nenopause (HRT) (Black, L. J.; Sato, M; Rbmdey, E. R Magee,
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agents for ne reﬁiacenent tréat ment (HRT). The conpounds

accor di ng t&é&l?cﬂlra&?rﬁf Phakhdde iaeild agaddst, | eBpsali&31¢r eosuttaebtndor
t he production of pharmaceutical conpositions and preparations. The

phar naceut | &t r s8R gdritiint @igeaesneadt toabragentisphanhacauticatt agents
I ngredi ent one or nore of the conpounds according to the invention or
their acid for hormone replacement treatment (HRT).

The compounds according to the invention and the acid
addition salts are suitable for the production of pharmaceutical
compositions and preparations. The pharmaceutical compositions
or pharmaceutical agents contain as active ingredient one or more
of the compounds according to the invention or their acid
addition salts, optionally in a mixture with other
pharmacologically or pharmaceutically active substances. The
production of the pharmaceutical agents is carried out in a known
way, whereby the known and commonly used pharmaceutical adjuvants
as well as other commonly used vehicles and diluents can be used.

As such vehicles and adjuvants, for example, those are
suitable which are recommended or indicated in the following
bibliographic references as adjuvants for pharmaceutics,
cosmetics and related fields: Ullmans Encyklopddie der
technischen Chemie [Ullman’s Encyclopedia of Technical
Chemistry], Volume 4 (1953), pp. 1 to 39; Journal of
Pharmaceutical Sciences, Volume 52 (1963), pp. 918 and ff.; H. V.

Czetsch-Lindenwald, Hilfsstoffe fiir Pharmazie und angrenzende



addition salts, optionally in a mxture with other pharnmacologically or
phar maceutical ly active substances. The ﬁ#oduction of the pharmaceuti cal
agents is carried out in a known way, whereby the known and commonly used
pharmmaceutical adjuvants as well as other commonly used vehicles and

di l uents can be used. As such vehicles and adjuvants, for exanple,
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I nd. Nunmber 2, 1961, pp. 72 and ff.; Dr. H P. Fiedler, Lexikon der
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of Adjuvants for Pharmaceutics, Cosmetics and Related Fields], Cantor KG
Aul endorf i n WJThtee toanppub@gl can be adhénishpoedderabhy ber Heprentewd ey,
orally or parenterally, for exanple, intraperitoneally intranuscmEng,
subcut aneousiry e@mpd@':cut@rrémuypn¥ﬁé1&@@6&?}@1@“&‘&‘1‘11%!7%36' HER G AR WE Th
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wei ght, perwithin a wide range and can cover any effective amount.
Depending on the condition to be treated and the type of
administration, the amount of administered compound is 0.1-25
mg/kg of body weight, preferably 0.5-5 mg/kg of body weight, per
day. In humans, this corresponds to a daily dose of 5 to 1250
ng.

The preferred daily dosage in humans is 50 to 200 mg. This
holds true especially for tumor therapy.

For oral administration, capsules, pills, tablets, coated
tablets, etc., are suitable. 1In addition to the active
ingredient, the dosage units can contain a pharmaceutically
compatible vehicle, such as, for example, starch, sugar,
sorbitol, gelatin, lubricant, silicic acid, talc, etc. The
jndividual dosage units for oral administration can contain, for
example, 5 to 500 mg of active ingredient.

To achieve a better bio-availability of the active

ingredient, the compounds can also be formulated as cyclodextrin
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parenteral admnistration, the active'lngredi ents can be dissolved or

suspended h8 a &BYﬁé@{:OQV§ |frW1 |1 14 e or A4 taodit! gBet addétyon
frequently oils with or without the addition of a solubilizer, a

SurfaCtantofaasgspﬂﬂﬂlﬂgeﬁge@tsﬁ&f&ﬁﬁdﬁhiI&HSuspéhdiﬁ@dagEmﬁﬁpkeEmuﬂSQfﬂer
that are used are olive oil, peanut oil, cottonseed oil, soybean oil,
castor oil agedusedaneERahples of diks chpo s W=l alreo dld ves ed 1i, n peheutor m
of a depot injection or an inplant preparation, which can be fornul ated so
that a del ajéd cettesseefl ailjveoybeprdiht dastmdeijosgidisesame oil.

| npl ants can contain, as inert materials, for exanple, biodegradable

pol ymers or synThetFemeppndsnean alee be uget in the form of a depot

injection or an implant preparation, which can be formulated so
that a delayed release of active ingredient is made possible.

Implants can contain, as inert materials, for example,
biodegradable polymers or synthetic silicones, such as, for
example, silicone rubber. In addition, the active ingredients
can be added to, for example, a patch, for percutaneous
administration.

The compounds according to the invention can be produced as
described below. The following examples are used for a more
detailed explanation of the invention. By an analogous approach
using reagents like those in the data that are contained in the
examples, all compounds of general formula I can be obtained.
The saponification of the ester groupings as well as
esterification and etherification of free hydrogen groups is
carried out in each case according to established processes of
organic chemistry. By observing the differing reactivity of the
esterified and free 3- and 17-hydroxy groups, the 3,17-diesters

can be cleaved selectively in 3-position, and the 3-hydroxy-17-



exanpl e, silicone rubber. In addition, the active ingredients can be added
to, for exanple, a patch, for percutaneoué adm nistration. The
conmpounds according to the invention can be produced as described bel ow
The follow ng exanples are used for a nore detailed explanation of the
invention. By an anal ogous approach using reagents like those in the data
that are cont%_ned in the . exa al
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compounds of general formula I.



The exanpl es bel ow are used for a nore detailed explanation of the

i nventi on: Exanple 1 27

14, 17-Et hano-7[err]-{5-[N-net hyl -N-3-(4, 4,5, 5, 5-

pent af [ uor opent yl t hi o) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol a)

7[err]-(5-tert-Butyl dinethylsilyloxypentyl)-estr-4-ene-3,17-djone . In
70 M of absol ufthe: exemplesobeian, a8, usgdofoMp PR dgfa ey lpnation
1- brono-5-tert-butyl -di net hyl silyl oxypentane (Tetrahedron Letters 23,
1982, 40, #faxhel3@vendlofsi ved in 600 nl of absolute tetrahydrofuran, are
reacted to formthe Grignard reagent. 59 g of copper(l) iodide is added to
this solution, cooled to -20[err]C, under a nitrogen stream and then 50 g

of estra- ﬁ&G-giene-3,17-dione [Steroids Vol. 1, 1963, 233-249], dissolved
in 300 M df e THF, is added in drops within one hour. For

wor ki ng-up, 37.5 m o£4a§?%%gh§§$3 %fﬁ%ﬁ%ﬁ?héﬂhﬂylﬁx§_(%QQ.SD%QQLiOn m xture

is diluted with ethyl "atée d sat’urat ed armoni um chl ori de
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that is obtai oncentration by evaporation is chromatographed

on silica gel. 35.4 g of 7a-(5-teriibnergrgtaybsilyl oxypentyl)-
estr-4-ene-3,17-dione is obtained. [a][err] = +52.8[err] (c = 0.535%in

chloroformay <7a-(s-tert-Butyldimethylsilyloxypent§l)-esby-4-ene-3,17-dione
7[err]-(5-Hydroxypentyl)-estr-4-ene-3,17-di one
In 70 ml of absolute tetrahydrofuran, 15.1 g of Mg chips

with 175.6 g of 1-bromo-5-tert-butyl-dimethylsilyloxypentane
[Tetrahedron Letters 23, 1982, 40, 4147-4150], dissolved in 600
ml of absolute tetrahydrofuran, are reacted to form the Grignard
reagent. 59 g of copper(I) iodide is added to this solution,
cooled to -20°C, under a nitrogen stream, and then 50 g of estra-
4,6-diene-3,17-dione [Steroids Vol. 1, 1963, 233-249], dissolved
in 300 ml of absolute THF, is added in drops within one hour.
For working-up, 37.5 ml of acetic acid is added in drops, the
reaction mixture is diluted with ethyl acetate, washed with
saturated ammonium chloride solution, water and sodium
bicarbonate solution and dried. The residue that is obtained
after the concentration by evaporation is chromatographed on
silica gel. 35.4 g of 7a-(5-tert-butyldimethylsilyloxypentyl)-
estr-4-ene-3,17-dione is obtained. ([a],®® = +52.8° (c = 0.535% in

chloroform)



A solution of 125.4 g of 7a-(5-tert-

butyl di et hyl si | yl oxypentyl)-estr-4-ene-3287-dione in 625 nml of methanol
and 347 m of water is stirred with 694 m of glacial acetic acid for 2.5
hours at 50[err]C. After the concentration by evaporation at 60[err]Cin a
vacuum 94.1 g of crude 7a-(5- hydroxypentyl)-estr-4-ene-3,17-dione is
obt ai ned as an oil. c) 7[errl (5- Acet oxypentyl)-estr-4-ene-3, 17-di one
A sol utionbdf 9a-§SoRYEFQUEPERELY ) =eStrrAirengFork Aridiang 1 - 4- ene-

3,17-dione in 620 mM of pyridine is slowy mxed with 310 Ml of acetic
anhﬁdrlde and sﬁlﬁPéHt#BP th6&5s4a$ ?%[%#rﬁ?? eten, it is slowy nixed
with 116 m

h
di et hyl etPBFYlﬁﬁﬁeﬁpﬁéﬁF&Ybﬂﬁg ePEYL}l%%$%Uﬁ#é§§Nﬁﬁﬁéﬁ%fd mﬂthé%E}SﬁLP
gLEﬁL&?ﬁZ?&% B& 8 a ggy ?argonaé% 4f£'é%#£¥hd'ﬁ¥% (%3 lﬁi'é% glacial
7 - 5 1
& T (5 %%%E%Béﬁby%% o315 o8P 3 o SN o RecencaBeighl vy
g of lithi g@ggﬁg@t%%qaa@ 88°83i 9 PIVAARRET Gl ) by &F deugdr 9q.aqded to a

solution o 7a- (5- acet oxypentyl’)-estr-4- ene-3,17-dione in 936

m of aCGt%@h&b&&%eﬂEy@ batkrignpgeat Ui e-@{on80{erétaimdd eds h inut es at
a bath tenmpérature of "80[err]C, the reaction solution is cool ed, extracted

three tines with ethyl acetate, washed with water and sodi um bi car bonat e

solution and dried. The residue that is obtained after the concentration

by ¢) 7a-(5-Acetoxypentyl)-estr-29ene-3,17-dione

A solution of 94 g of crude 7a-(5-hydroxypentyl)-estr-4-ene-

3,17-dione in 620 ml of pyridine is slowly mixed with 310 ml of
acetic anhydride and stirred for 2 hours at 25°C. Then, it is
slowly mixed with 116 ml of water while being cooled with ice,
diluted with 3 1 of diethyl ether, the organic phase is dried and
concentrated by evaporation after washing with sodium bicarbonate
solution. The residue is chromatographed on silica gel, and 84.4

g of 7a-(5-acetoxypentyl)-estr-4-ene-3,17-dione is obtained as an

oil.

d) 7a-(5-Acetoxypentyl)-3-hydroxy-estra-1,3,5(10)-trien-1i7-one
17.8 g of lithium bromide and 92.83 g of copper(II) bromide
are added to a solution of 82.3 g of 7a-(5-acetoxypentyl)-estr-4-
ene-3,17-dione in 936 ml of acetonitrile at a bath temperature of
80°C. After 10 minutes at a bath temperature of 80°C, the
reaction solution is cooled, extracted three times with ethyl
acetate, washed with water and sodium bicarbonate solution and

dried. The residue that is obtained after the concentration by



evaporation is chromatographed on silica gel, and 60.4 g of 7a-

(5-acet oxypentyl)-3-hydroxy-estra-1,3,5(1®strien-17-one is obtained as an
oil. e) 3-Acetoxy-7[err]-(5-acetoxypentyl)-estra-1,35 (10)-trien-10-one
A solution of 60.4 g of 7a-(5-acetoxypentyl)-3-hydroxy-
estra-1,3,5(10)-trien-17-one in 300 mM of pyridine is stirred wth 150 m
of acetlc anhydride for, 1 hour at roomtenperature. Then, it is

preci pi t at &Y%O[I}?fé% iU IcRromatograghes/ eBnfbhica 9} RS o i% okile-
taken up wt aceta neutral _wth od| um bi car bonate and
conmmn sal t(g]c?lcl?t BP eéﬁé'&?d'ﬁmgéf 5ﬁx¥08F%ﬁ’f‘sﬁr?a§ %%dtlé)o?fbeﬁ{r%’ieedl%y
evaporatio vacuum .9 g of 3-acetoxy-7a-(5-acetoxypentyl)-estra-

1, 3,5(10) - {%rléérﬁffl r?eains tai ned as an oil . f)

3- Acet oxy- 7a- (5- acet oxypentyl )-17, 17-ethyl enedi oxy-estra-
1,3,5(10)-triene A sol ution of 63.990f

3- acet 00)- oy (AR Wl nc et ShtBeAci1PLADL L1 00: 371 ONEylfurf S

di chl ororret ane is stirred wt ene g

trimethyl orthof Jodmits Gl 6.9 of ofaka= RQLHEE%HJ(IBQH*&)%)ﬁ-cj%fd’fo%hourS
at a bath tenperature of 50[err]C Then, it is dil

di chl or onetdwiye - Mrm(dom-td’rlssi@w%hbcahbgnatﬁlaaﬁl pPRI@INSalé siSDEkdd on
and dried on sodium sul fate, concentrated by evaporation in a vacuum and

chr omat ogr apiitad 1E0 sl iafa agedtivw imhigaxdde/ ébhyl hauet at eroo3t@mpedture.

3-acetoxy-7[err]-(5-acetoxypentyl)-17,17- _

et hyl enedi Bherestita-ils Prgcip)i-tatiedneiith ebmiaikbvdeaef ahcefvater/common

30
salt/hydrochloric acid, taken up-with ethyl acetate, washed
neutral with sodium bicarbonate and common salt solution, and
dried on sodium sulfate and concentrated by evaporation in a
vacuum., 63.9 g of 3-acetoxy-7a-(5-acetoxypentyl)-estra-

1,3,5(10)~trien-17-one is obtained as an oil.

f) 3-Acetoxy-7a-(5-acetoxypentyl)-17,17-ethylenedioxy-estra~
1,3,5{i0)~triene

A solution of 63.9 g of 3-acetoxy-7a-(5-acetoxypentyl)-
estra-1,3,5(10)~trien-17-one in 460 ml of dichloromethane is
stirred with 460 ml of ethylene glycol, 155 ml of trimethyl
orthoformate and 1.2 g of para-toluenesulfonic acid for 3 hours
at a bath temperature of 50°C. Then, it is diluted with
dichloromethane, washed with éodium bicarbonate and common salt
sclution and dried on sodium sulfate, concentrated by.evaporation
in a vacuum and chromatographed on silica gel with hexane/ethyl
acetate. 63.2 g of 3-acetoxy-7a-(5-acetoxypentyl)-17,17-

ethylenedioxy-estra-1,3,5(10)~triene is obtained as an oil.



g) 3-Acetoxy-7a-(5-acetoxypentyl)-16a-brono-17,17-et hyl enedi oxy-
estra-1,3,5(10)-triene A sol ution oB063.2 g of

3-acet oxy- 7a- (5- acet oxypentyl)- 17, 17-et hyl enedi oxy-estra-1, 3,5(10)-triene
in 630 M of tetrahydrofuran is mxed in portions at O[err]Cwth 61.7 g
of pyridine hydrobrom de perbromde, and it is stirred for 2 hours at

O[err]C. Then, _.a_solutiop of 15 of sodj sul fi | N .7 - s LS
added. di | B3 eq3PERCEIR T2 AT 2e R SRRRREHY Ty TS Bt ey e oy
common salt _solutign dgi n sodi um sul f at d trated b
O oot atsy 40534 G feagn, °g um eulfate - and concentrated by

acetoxy-?[err]-Q5ég§§%?é¥pggtggzzlgg? rQngeégbgikfﬁlwéJ%E%Hd%@béﬁﬁynga

1,3,5(10)-triene s obfained as an

17, 17- Et hyhgngdiaxyyaneRiBygresypani yh ) s 56y adichd(ih0)s kb ml tot r aen- 3- o
A solution of 74.1 5 of 3-acetoxy-7a-(5-acetoxypentyl)-16a-

bromo- 17, 1¢qtAnhareduean st hdxdd3ih(36Ytionenet ioPc74Athl 6af 7 di oEt hyl

sul foxide and 74°m of nethanol is stirred with 74 g of potassium

hydr oxi de s i@inehdiyss odiromibat petbrprias |r endf iB5DC. stifkhery fidr i% hours
precipitated with ice/water/comon salt, taken up wth ethyl acetate,
washed neutgtalotcdri EHenp aosolutson faff €15 o ofc audiamesudyf ideapor 40i B4 PR a

vacuum and chromat ographed on silica gel with hexane/ethyl acetate. 36.12
g of pure WAtEr is added, diluted with ethyl acetate, washed with sodium

et hyl enedi oxy- 7a- ( 5- hydroxypentyl )-estra-1, 3,5(10), 15;tetraen-3: ol
obt gi ned asb]'é:afmgqatey and >é:%mmo%{l )salt solufion(an dried gn sodium su]lfate
and concentrated by evaporation in a vacuum. 74.1 g of 3-

acetoxy—7a-(5—acetoxypenty1)—16a—bromo—17,17—ethy1enedioxy-estra-

1,3,5(10)-triene is obtained as an oil.

h) 17,17-Ethylenedioxy-7a~-(5-hydroxypentyl)-estra-1,3,5(10),15-
tetraen-3-ol

A solution of 74.1 g of 3-acetoxy-7a-(5-acetoxypentyl)-16a-
bromo-17, 17-ethylenedioxy-estra-1,3,5(10)-triene in 740 ml of
dimethyl sulfoxide and 74 ml of methanol is stirred with 74 g of
potassium hydroxide for 7.5 hours at a bath temperature of 85°C.
Then, it is precipitated with ice/water/common salt, taken up
with ethyl acetate, washed neutral, dried on sodium sulfate,
concentrated by evaporation in a vacuum and chromatographied on
silica gel with hexane/ethyl acetate. 36.12 g of pure 17,17-
ethylenedioxy-?a-(5-hydroxypentyl)-estra-l,3,5(10),15-tetraen—3—

ol is obtained as a foan.



i) 3-Hydroxy-7a-(5-hydroxypentyl)-estra-1,3,5(10), 15-tetraen-17- one

A solution of 36.12 g of 17,17- ethylenedlé%y 7a- (5-

hydr oxypentyl)-estra-1, 3, 5(10) 15-tetraen-3-o0l in 958 m of acetone and
111 m of water is stirred for 2 hours at room tenperature with 2.76 g of
par a-t ol uenesul foni c aci d. Then it is concentrated by evaporation in a

vacuumto 1(3 of the vol Lnme e cet at h Labo
dried on sb iu%Hgﬁ:F?’ﬂey%n&s %%"?Poﬁn%&; lgy es\t}:éjgo?'é? i’ %‘q’or)lmggvggﬁg%'lh?»%
g of 3- hygkgxy- 7a- (5- hydroxypentyl)-estra-1, 3,5(10), 15-tetraen-17-one is
obtained aS"Crystals with a nelting point of 194-196[err]C. 1)

3,17-D acet Oxy'§[§5§.]1t$§n BLo¥yPEN Yde fﬁtfﬁ-ébrﬁnlmmol&% (spent aene
A solution of 15.7 g o ydr oxy- 71 err]- ('5- hydr oxypent yl )

estra-1, 3, R;4Pbx¥pehe iﬁeaséﬁaﬂi‘%lﬁl( ﬁ et raeat4 B-anhydrisdenli sf£sti rred

with 4.6 g of para-to uenesul fonic acid for 4 hours at roomtenperature.

Then, it igceteakbPhhat @d1Whihof pyatelt nid vt iarfeednfomn saldurst akemroom i n
et hyI acetate, washed w th sodium bi carbonate and conmon salt sol ution,

dried on sedmnperasurtawtthconzenyraf eshie/-eyhporesubionic aaisdcuufhend it

chromat ographed on silica gel with hexane/ethyl acetate. 11.1 of pure

3, 17- di acetisx gonicentkatbdabyt exgpenayign ebn ra-vaqugn 5'(0101)/ ?l@flg'-hﬁe

obt ai ned as an oil.

3, 17B- Di ac&akep RpewWiEh( Bthydt agopakey| yaghigd meutrgly rqme%éﬁbﬁ@?tlﬁla‘
sulfate and concentrated by evaporation in a vacuum. 31.7 g of
3-hydroxy-7a- (5-hydroxypentyl) -estra-1,3,5(10),15-tetraen-17-one

is obtained as crystals with a melting point of 194-196°C.

j)- 3,17-Diacetoxy-7a-(5-acetoxypentyl)-estra-1,3,5(10),14,16~
pentaene

A solution of 15.7 g of 3-hydroxy-7a-(5-hydroxypentyl)-
estra-1,3,5(10),15-tetraen-17-one in 330 ml of acetic anhydride
is stirred with 4.6 g of para-toluenesulfonic acid for 4 hours at
room temperature. Then, it is precipitated with
pyridine/water/common salt, taken up in ethyl acetate, washed
with sodium bicarbonate and common salt solution, dried on sodium
sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with hexane/ethyl acetate. 11.1 g
of pure 3,17-diacetoxy-7a-(5-acetoxypentyl)-estra-

1,3,5(10),14,16-pentaene is obtained as an oil.



1,3,5(10)-triene 11.0 g of

3,17-di acetoxy-7[err]-(5-acetoxypentyl)- ed2ra- 1, 3,5(10), 14, 16-pentaene in
120 m of benzene is treated at 300 bar and 175[err]C for 6.5 days with
ethene. Then, it is taken up in ethyl acetate, washed wi th sodi um

bi carbonate and conmon salt solution, dried on sodiumsulfate,

cpncentratg? bﬁyiygpgigé%goxy87% b ?§éb’8§¥5%ﬁ¥yf¥3¥4 ﬁggﬁ%&hggoiggkgg_gel

wi t h hexan

3,17[err]- gag g&gg{lg§§%£L (5-acetoxypentyl)-14a,17[err]-

et heno- est rrene is obtained as a foam 1)
3, 17B- Di acet oxy re] =655 acel J74 —REth3~-
TR peit enéﬂs 5l of 2328 u?f%:ﬁ@é‘:%%% 7&-?5@&@6&@;?4&@19

3,17[err] - Q'QCQQQEK heﬁﬁlpéﬁtééﬁéoiﬂpfﬂ@Y$ﬁ -of benzene is treated at 300
l4[err], 17[érf]-ethéno-estfa-1,3,5(10)-triene in 200 ni of ethyl acetate

i s shaken wairhahab1gsed £5&|6¥Blﬁﬁjé“ﬁ%khoatm&mbon foaengnéthder takenr opnin
tenperature with hydrogen. Then, it is suctioned off on Celite, rewashed
with ethyl eatgllabeestate;enasabddwiyhesapbunt bbrarbonate sndimaemmbn salt
chromat ographed on silica gel with hexane/ethyl acetate. 6.0 g of

3, 17[ err] - dicdattiony- drded] opSsadéunxgpifiaye) - Qﬂ?@#mﬂrdﬁﬁdwbx -evaporation in
et hano-estra-1,3,5(10)-triene is obtained as a foam

14[ err], 17[pevakuBrhand- zaroBakpararhednes| 9"1135@@ gal ws%fld)e%arﬁ%/r%thyl

3, 17[err] di ol A solution of 6.0 g

3,17[err]- (ngygﬁgxy ?a4(5 &@e@@%yﬁéﬁ#?P? oxy TJa-(5- acetoxypentyl) -l4a,17a~-
l4[err],17[er]-ethano-estra-1 g Q)-triene g - nol ar

pot assi um IRFHEHA -GS L6 &vloﬁ(lg)alF6ﬁ58 8 ngﬁHn? a% JFS at
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1) 3,178-Diacetoxy-7c-(5-acetoxypentyl)-1l4c,l7a-ethano-estra-
1,3,5(10)~-triene

A solution of 8.4 g of 3,17B-diacetoxy-7a-(5-acetoxypentyl)-
14¢,17a-etheno-estra-1,3,5(10) -triene in 200 ml of ethyl acetate
is shaken with 1.5 g of palladium (10%) on carbon for one hour at
room temperature with hydrogen. Then, it is suctioned off on
Celite, rewashed with ethyl acetate, concentrated by evaporation
in a vacuum and chromatographed on silica gel with hexane/ethyl
acetate. 6.0 g of 3,17B-diacetoxy-7a-(5-acetoxypentyl)-1l4a,l7a~

ethano-estra-1,3,5(10)~triene is obtained as a foam.

m) 14&,17&-Ethano—7a-(s-hydroxypentyl)-estra-l,3,5(10)-triene-
3,178-diol

A solution of 6.0 g of 3,17B-diacetoxy-7a-(5-acetoxypentyl)-
14¢,17a¢-ethano-estra-1,3,5(10)-triene in 100 ml of a i-molar

potassium hydroxide solution is allowed to stand for 7.5 hours at



roomtenperature. Then, it is added to 1-nolar hydrochloric acid,
extracted three tinmes with ethyl acetate, 3vashed with sodi um bi carbonate
and common salt solution, dried on sodium sulfate, concentrated by
evaporation in a vacuum and recrystallized from acetone/ hexane. 4.57 g of
l4[err],17[ err] - et hano- 7a-

Col o I 655" BPYE SPEBRFPRUEL Ll FRRY: pbf niS diides g draar hyfFoenioric™
3-Benzy|ox cié[e%%%r%7 egtgﬁgge7Lgﬁé% é%?% q%}xypenﬂxg%ae%%s ed with

1,3,5(10)-trien err

14[err] 17 e

estra- %%aéhytkﬁgﬁgb§ﬁiggerr? g %%frﬁOl t%ﬁﬂﬁ(ﬂﬁﬁlﬁlﬂ?|§$dlupirred
with 1. 91 gullraRel 283huBherhPagL &ra‘it?»laﬁ A PaRtun M de for 6.5
hours at a bath tenperature of 80 err . Then, 1t 1s concentrated by

evapor at i ofrecyat4agyuent Qréfn?’aeétéﬁé/l\{@&éﬂ@ added tar Waleen,7 o2 etha®oed a-
three tines with ethyl acetate, washed neutral, dri'ed on sodi um sul f at e,

concent r at gd-hydevappeatiyon-eBtra-yas pslm@rrduei&m Qorsaied d YdtaGaecgel
wi th dichloronethane/ acetone. 4.8 g of

3- benzyl oxpsl4pdprlesd| erybtathanbtHaa melting point of 63-65°C.

(5- hydroxypentyl)-estra-1,3,5(10)-trien-17[err]-ol is obtained as a foam
0) 3-Benzyl oxy-14a, 17[err]-ethano-7[err]-(5-tosyl oxypentyl)-estra-
1,3,5(10)-trien-17[err] -ol A solution of 4.8 g of

3- benzyl ox{) 14PeBFPRZYIPEY 40y AdpoeFhane}7¢5(5-hydroxypentyl) -estra-
hydroxypentyl) estra-1,3,5(10)-trien-17B-ol in 50 m of pyridine is
stirred at YoPasHRE@) witEReR-8358594f t ol uenesul foni c acid anhydride

4
3 A solution of 4.5 g of 14c¢,l17a-ethano-7a-(5-hydroxypentyl) -

estra-1,3,5(10)-triene-3,178-diol in 90 ml of acetonitrile is
stirred with 1.91 g of potassium carbonate and 1.53 ml of benzyl
bromide for 6.5 hours at a bath temperature of 80°C. Then, it is
concentrated by evaporation in a vacuum to 1/3 of the volume,
added to water, extracted three times with ethyl acetate, washed
neutral, dried on sodium sulfate, concentrated by evaporation in
a vacuum and chromatographed on silica gel with
dichloromethane/acetone. 4.8 g of 3-benzyloxy-l4a,l7a-ethano-7a-
(5~-hydroxypentyl)-estra-1,3,5(10)-trien-178~0l1 is obtained as a

foam.

o) 3-Benzyloxy-1l4a,17a-ethano-7a-(5-tosyloxypentyl)-estra-
1,3,5(10)-trien-1768-01

A solution of 4.8 g of 3-benzyloxy-l4ca,l1l7a-ethano-7a-(5-
hydroxypentyl)-estra-1,3,5(10}-trien-178-0l1 in 50 ml of pyridine

is stirred at 0°C with 3.63 g of toluenesulfonic acid anhydride



for 4 hours. Then, it is diluted with ethyl acetate, extracted wth
2-nmol ar hydrochloric acid, washed neutral 34dried on sodium sulfate,
concentrated by evaporation in a vacuum and chronat ographed on silica gel
wi th hexane/ethyl acetate. 4.75 g of

3-benzyl oxy-14[err],17[err]-ethano-7[err] - (5- tosyl oxypentyl) estra-
1,3,5(10)-trien- 17[err]-o| I's obtained as a foa

3- Benzylox?DIAPePPPrfT[eFPFRetH§né$7?é}Ffe?5w{$¥rﬁﬁqxﬂ @@%?%QFM1?¥Q?§?th

PEP;ﬁfagfggPent%L%@fgf- %Eggbgg%fgggéyl$%$§é nedtfgg (ered on sodium
3-b I
tossréiygé%ﬁéé%%ﬁgtFﬁn%%%tge%ﬁg EylE%ag9%3§f?no}nl?lﬁiﬁfﬁﬁ e

d hyl f d
pia?ta;f?/uo?r %m eét %5;’ propyl # ant neg?gragt ﬁ&én%ﬁeé@fl asc%lscea}perat ur7e5
S0lerr1C BN ddna Adadd 9.7%E%fxan8x§'&a?gegoé{/‘I@;@ypéﬁt{?ﬁ) vidi-2t hyl

acet at e, dal't solution, dried  on sodi um'sulfate,
concent r at gd Py EFRYAHA 7B 08 Y8CHBERAAEG &8T @MBé&RI aphed on silica gel
wi th di chl or'onet hane/ net hanol”. 3.8 g of

3-benzyl oxy-14a, 17a-et hano-7[err] -{5-[ Nnethyl -N-3- (4, 4,5, 5, 5-

pent af | uor opentyl t hi o) - pr opyl am no] - pentyl }-estra-1,3,5(10)- trien-17B-ol
i s obt ai negjas Bedidyloxy-Qa,17a-ethano-7a~{5-[N-methyl-N-3-(4,4,5,5,5~
l4[err],17[err]-Ethano-7[err]-{5-[ N-nethyl -N-3-(4,4,5,5, 5-

pent af | uor querttaf o rpertyittdo) rpiropyiapihogdspenty] Bresting-1,3,5(10) -

triene-3,17[err]-diol A solution of 3.7 g of

3-benzy|oxytniﬁnﬁkqﬁfpﬂ[err] et hano-7[err]-{5-[ N

met hyl -N-3-(4, 4 5- pent af | uor opent anesul fi nyl ) Eropxlan1n
solutlon of 4.7 g of 3-benzyloxy-l1l4a,l17a-eth no—7a-(5—

tosyloxypentyl)-estra-1,3,5(10)-trien-178-0l1 in 100 ml of
dimethylformamide is stirred with 2.7 g of methyl-([3-(4,4,5,5,5-
pentafluoropentylthio) -propyl]-amine for 4 hours at a bath
temperature of 80°C. Then, it is added to water, extracted three
times with ethyl acetate, washed with common salt solution, dried
on sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with dichloromethane/methanol. 3.8
g of 3-benzyloxy-l4a,l7a-ethano-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~-

trien-178-0l1 is obtained as an oil.

q) 1l4a,l17e-Ethano-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluorcpentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol

A sclution of 3.7 g of 3-benzyloxy-1l4a,l17a-ethano-7a-{5-{N-

methyl-N-3-(4,4,5,5,5~pentafluoropentanesulfinyl)-propylamino]-



35 pentyl }-estra-1, 3,5(10)-trien-17[err]-ol in 65 m of dichloronethane
is stirred at O[err]Cwith 2.1 m of N N#&Pnethylaniline for 5 m nutes,
mxed with 2.75 g of anhydrous al um numchloride and stirred for 3.5 hours
at O[err]C. Then, it is mxed with saturated, aqueous potassium sodi um
tartrate solution, added to water, extracted three tinmes with

di chl th d t | ed di, f d
<0l or oTeL RSy vesbed eyt loy e ST ke endnSencaDtaks

chr omet ogr gafed 0nog! AL GGl dhobloroREhRRehyPRRTohe £5;0P! 2 ned

2.85 g of pure err err] - et’hano- N-3-(4,4,5,5, 5-
pent af | uor Fﬁﬁ&%}j%@?grggﬁ agn 991 g p@f\taﬂr}ycﬁ%dsa-ah,u%ﬁ'ﬁ%@hmor,ide and

triene-3,1/[err ained as crystals wth a nelting point of

63-67[err] geillear kblesrs mousd- 4€ €. (@nhend. 305%si figbhowOERr Sdturated,
Exanple 2 14,17-Ethano-7[err]-{5-[N-nethyl-N3-(4,4,5,5, 5-

pent af | uor agaabaaewtagayhﬂr 86@DPYh A NOtare il dtiest,r adbed, Tol@pter,

triene-3,17B-di ol A solution of 1.0 g of

14a, 17a- et baneadtefSthiNeset bybs NeBth dichloromethane, washed neutral, dried

(4,4,5,5, 5-pent af | uor opentyl t hi 0) - propyl am no] - pentyl }-estra-

1, 3, 5(10) - bni endi8plghéfatedandl congdnbratedfbyreevanriatimn LN7@ Ylacyum.

water is stirred with 381 ng of sodium periodate for 5 hours at _, room

t enper at ur 6.3THenrf Frufe nueddcte waiehr, imxehrenakpararhed aqn sdd igay gel

di chl or onet hane, washed neutral, dried on sodium sulfate and concentrated

by evapor atiiéh Bichlezenakhangsmaghanol, cisRPtR Mkt , awfitw i pure

chromat ogr aphed on silica gel W_t h difhloronetpqygéqythanol, i s obtained.

514.3 ny oﬂ4ﬂuﬂ€aI$F??P°'7 -{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17R-diol is obtained as crystals with a melting point of

63-67°C, [a]Dz2 = +19.4° (c = 0.505% in chloroform).

Example 2
14,17-Ethano~-7a-{5-[{N-methyl-N-3~(4,4,5,5,5~
pentafluoropentanesulfinyl)-propylamino}-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol

A solution of 1.0 g of 14a,17a-ethano-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio)-propylamino}-pentyl}-estra-
1,3,5(10)-triene-3,178-diol in 37.5 ml of methanol and 1.78 ml of
water is stirred with 381 mg of sodium periodate for 5 hours at
room temperature. Then, it is added to water, extracted three
times with dichloromethane, washed neutral, dried on sodium
sulfate and concentrated by evaporation in a vacuum. 985 mg of
crude product, which is chromatographed on silica gel with

dichloromethane/methanol, is obtained. 514.3 mg of pure 14,17-



36 et hano-7[err]-{5-[NNmethyl -N-3-(4, 4,5, 5, 5-pent af | uor opent ane-

sul finyl)-propyl am no]-pentyl }-estra-1, 3,%€10)-triene-3,17[err]-diol is
obtained as crystals with a nelting point of 84-86[err]C, [[err]][err]=
+13.0[err] (c = 0.5%in chloroform. Exampl e 3

3,17[err]-Di acetoxy-14[err],17[err]-ethano-7[err]-{5-[ N net hy- N 3-

(4,5, 5 SR HoL ODERLIN Oy LRy 2 L BRI B2 LB ane-
14a, 17[ errds; ﬂ%??yj - JBQH{ NS a —tri - -d3
(4,4,5,5,5%%§%ta. Luéééé#%éﬁﬁiﬁto-prﬁgﬁl§%Fﬁo }bghPJEf)egf%gPe 3,175-diol
1,3,5(10) -1&1 P€atndd [£& Tdryd1d WidnTa He1RANGOLRBEn@Ndr1gllggic; JGHL 2L =
anhydride is stirred with ng of dli metahyeam' ngg;?ri gi ne for 4.5 fl[gﬁr"s at
room t enpergs Yg®e.(cfhem. sigt inS clliibvbedrithth ethyl acetate, washed with
wat er and conmmon salt solution, dried on sodiumsulfate and concentrated
by evaporation in a vacuum 680 ng of
3,17[err]-di acetoxy-14[err],17[ er]r-ethano-7a-{5-[ N-net hyl - N- 3-
g4é4é?igjSfxgmuté!MOrgPentygthio)-prprIaniEg]-pﬁntzl}-estra-

, 3, -triene is obtained as an oil. anmpl e

14, 17- Et hano- 7a- {3, I \Ne rRi aye tOXB=-Y 4y , A, 7R thano-7¢~- {5~ [ N-methyl-N-3-
pentafluoropentanesulfonylzégropylanino]-QentyI}-estrq-
%, 3,7;3( 10% - él r K'énf» 3, iﬁ'[ewl}] 1’;}E0r0penttz§t§mq7)ﬁm]pafla@suc&gpentyl}-estra-

: err]-di acet oxy- err], err]-ethano-7[err]-
{5-[ N-net hyl - N-3- (4, 4, 5, 5, 5- pent af Ludr 2R yEFRERS - pr opyl ani no] -

A solution of 600 mg of 14¢,l17a-ethano-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-pentyl}-estra-
1,3,5(10)-triene-3,178~diol in 2 ml of pyridine and 1 ml of
acetic anhydride is stirred with 5 mg of dimethylaminopyridine
for 4.5 hours at room temperature. Then, it is diluted with
ethyl acetate, washed with water and common salt solution, dried
on sodium sulfate and concentrated by evaporation in é vacuum,
680 mg of 3,17B-diacetoxy-1l4a,l17a-ethano-7a¢-{5~[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-pentyl}-estra-

1,3,5(10)-triene is obtained as an oil.

Example 4
14,17-Bthano~-7a-{5-[N-methyl-N-3-(4,4,5,5,5~-
pentaflucropentanesulfonyl)-propylamino]-pentyl}-estra-
1,3,5(10)~-triene~3,178-diol
A solution of 650 mg of 3,17BR-diacetoxy-l4a,l7a-ethano-7a-
{5-[N-methyl-N-3-(4,4,5,5,5~pentafluoropentylthio) -propylaminoj~-

pentyl}-estra-1,3,5(10)-triene~in 15 ml of glacial acetic acid is



pentyl }-estra-1, 3,5(10)-triene-in 15 m of glacial acetic acid is

37 stirred with 1.5 g of sodium perboBate tetrahydrate for 3 hours at
roomtenperature. Then, it is added to water, extracted three tinmes with
di chl oronet hane, washed neutral, dried on sodium sulfate, concentrated by
evaporation in a vacuum taken up in 10 m of 0.2-nolar net hanol I C

pot assi um hydr oxi de,sol ution, stirred for 24 ho r.oom t a ure
added to vAFEFTeRx¥HERtLa®thrRe SRTHIY REHIPTH NI &%Sr?%lmaﬁg h@qnours

Cuspended T ] o 200R FoBP SRR OF S n ot ”%eﬂte&aiﬁehdb%@eﬁ?%%am%?r%?tgﬁ@??
sol ution, ﬁéée&h{:ﬁrdlcﬂﬁ?&émﬁhégg#’m&aeéﬂf’eeﬁ Hetf %ald' gﬁ%ﬂ Bht ng‘ihﬁy'

acet at e, ution, dri e on'sodium sulTfat e,

concentrat %51 ﬁtﬁvaeeﬁ@EhQPaBQd ngya&?&ggmom&p%a%%%he@amnshbi ¢a ge!

wi t h hexan acetate ure

14, 17- et hape- 2- 622LhoMBE bt Mo fe doSPras Prum hydrox1de solution, stirred
pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

triene-3, 1¢Brdbal hbGrabhei PedmateRpysd Blise Wdduanl road fiat@roiextrabted three
55-58[err]C, [[err]][err] = +19.4[err] (c = 0 .51%in chloroform.

Exanpl e 5 times witRadTlehfibuonebtrihy) -wasH&d [eutataiy,l -dxtizd £ sod3 uk-

pent af | uor opentyl t hi o) - propyl ami no] - pentyl }-estra-1, 3, 5(10) -

triene-3, 18Bldiatke, epncentrated by evaporation in a vacuum, suspended in 20

17[err]-Acetoxy-7[err]-(5-tert-butyl -dimethylsilyloxypentyl)-estr-4-
en-3-one ml of pfhydoapkptateabwdxedewit 1@mb of FimFohighdaxide 261 g of

solution, stirred for 4 hours at room temperature, diluted with
ethyl acetate, washed with common salt solution, dried on sodium
sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with hexane/ethyl acetate. 300 mg
of pure 14,17-ethano-7¢-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17B8-diol is obtained as crystals with a melting point of

55-58°C; [a],?? = +19.4° (c = 0.51% in chloroform).

Example 5
i7a-Trifluoromethyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino)-pentyl}-estra-1,3,5(10)~-
triene~3,178-diol
a) 17B-Acetoxy-7a-(5-tert-butyl-dimethylsilyloxypentyl)-estr-4-
en-3-one
In 200 ml of absolute THF, 22.9 g of Mg chips with 261 g of

1-bromo-5-tert-butyl-dimethylsilyloxypentane [Tetrahedron Letters

23, 1982, 40, 4147-4150), dissolved in 250 ml of absolute THF is



1- brono-5-tert-butyl - dlnethyI5|Ionxypentane [ Tetrahedron Letters 23,
1982, 40, 4147-4150], dissolved in 250 m 3%f absolute THF is

38 reacted to form the Gignard reagent. 92.9 g of copper(l) iodide is .
added to this solution, cooled to -20[err]C under a nitrogen stream and
then 73.5 g of 17[err]-acetoxyestra-4,6-dien-3-one [J. Am Chem Soc. 80,

1958, Zggg %%%géd 9'S§°'Veéhérbé¥éﬁég%;gﬁa4Qﬁ%°'“b% ;H? 8E$c@ggggé¢y 468R&e

within FOr Worki fig- up, acefi ¢ a is a i n drops,

the reactien ghxbureol onidiLytediuh{ Nailsd @pebabe. unaehed witfosat ur ated

ammoni um <chl oride sol ution, water sodi um bi car bonat e sol uti on and

dried. Thegtpghgue ﬁ&a{:héﬁ @?téﬂ eslfalf"ir?-r ddt@yGRent-13t6-an hy-3 -eviepguat i on
S chronat%grap edaon silica gel § 48 ¢ 05117[err] * & Pe

acet oxy- 7[§ﬁ\r]cﬁ5mt egbcbusyl - ﬂgs@t hyd 554 - 38 oy peXifslol-vest rind-3@0- HioE | s
obt ai ned. b) 17[err]- Acetoxy 7[err]-(5-hydroxypentyl)-estr-4-en-3-one
A sol uti onapgod8te THF]7fer afideseiwxgroferwit(in tare Howtryl - For working-up,
di net hyl si |l yl oxypentyl)-estr-4-en-3-one in 350 mMl of nethanol is allowed
to stand wsth23mlnbfohc8tiol &cidl israddetiih fdrogn thenmesstdon gdxture is
tenperature. The solution is diluted with diethyl ether, washed neutral

wi th wat er didntledr wétth athyl shetatenceashed iwilbysatwpdiag iBMOEAY g of

17[err]-acetoxy-7[err hydr oxypentyl )-estr-4-en-3-one is qobtained
an oil . chjlorigp- A@gvg)wf‘?[E’?‘FFr(Sn‘&c%‘?%k%e‘?ﬂt‘iﬂlj bongte podpitiqn,and 2

A solution of 37.7 of 17B-acetoxy- 7a-(5-hydr ox
dried. T%e residue thatyls oétaPXe505#§§¥“é%2 concentration by
evaporation is chromatographed on silica gel. 48 g of i7B-
acetoxy-?a—(5—tert—butyl-dimethylsilyloxypentyl)-estr-4—en-3-one

is obtained.

b) 17B-Acetoxy~-7a-(5-hydroxypentyl)-estr-4-en-3-one

A solution of 48 g of 17B8-acetoxy-7a-(5-tert-butyl-
dimethylsilyloxypentyl)-estr-4-en-3-one in 350 ml of methanol is
allowed to stand with 35 ml of 8 vol% sulfuric acid for 30
minutes at room temperature. The solution is diluted with
diethyl ether, washed neutral with water, and dried. After the
concentration by evaporation, 37.7 g of 17B-acetoxy-7a-(5-

hydroxypentyl)-estr-4-en-3-one is obtained as an oil.

¢) 17B8-Acetoxy-7a-(5-acetoxypentyl)-estr-4-en-3-one

A solution of 37.7 g of 17B-acetoxy-7a-(5-hydroxypentyl)-
estr-4-en-3-one in 160 ml of pyridine is slowly mixed with 80 ml
of acetic anhydride and stirred for 16 hours at 25°C. Then, it

is diluted with ethyl acetate, and the organic phase, after



estr-4-en-3-one in 160 mM of pyridine is slowy mxed with 80 m of

acetic anhydride and stirred for 16 hours3&t 25[err]C Then, it S
diluted with ethyl acetate, and the organic phase, after
39 washi ng with sodi um bi carbonate solution, is dried and concentrated

by evaporation. The residue is chromatographed on silica gel, and 26.6 g
of 17[err]-acetoxy-7{[err]-(5-acetoxypentyl)-estr- 4-en-3-qne is obtained
as an oi | . YBEBAPE] Férh sledi%.bf%mgrc%té > Kb qry I@n{é&l&ﬁoﬁ?ﬂ d)
17[err] - Acet oxy-7a- (5-acetoxypentyl)-estra-1,3,5(10).-trien-3-al A

sol ut | on oFoBCkRETatRar By PUHPEF oM o0 arile RIS ESIR R aBhsd 88 i n

200,11 of SRRSEALLAA ok, 28 By 4 B%H Lk LAY o hBEAEA) -ootr-

acet oxypent,yl.)-estr-4-en- e kN, 26 . pf enit rjslne qvi i n I {}it es
whil e bein& S i?r%&? Agtggtgﬁgegd%%t?%2$}g'co °etedfbofﬁe g%act?gﬁlgyﬂy
sol ution i gnGRMegderngi | uted with diethyl ether, washed with water and
sodiun1bicanonate solution and dried. The residue that is obtained after
the concentration by evaporation is chromatographed on silica gel, and
21.3 g of 17[err]-acetoxy-7[err]-

(5- acet oxymant W7B—-hcdtokiOyeeybratetonypentyl 5-adbt vd red 5 10) ~taiilen-3-0l

[[err]][err] = +28.9[err] (c = 0.535% in chl oroform e)

17[ err] - Acet oxy A7 [s@lulipn- atebeigpgnof| )iBhitet badwitomndaz@-43 oot

estra-1,3,5(10)-triene ' A solution of 21.3 g of '

17[ er r] - acetapperiId)r prepidectioxgpenny| pf aeeteniyr Blg(i19)addedknlrs.45oRs, to

213 m of tetrahydrofuran is
a solution, heated to 80°C, of 26.6 g of 17B-acetoxy-7a-(5-
acetoxypentyl)-estr-4-en-3-one in 260 ml of acetonitrile within
30 minutes while being stirred. After the addition is completed,
the reaction sclution is cooled, diluted with diethyl ether,
washed with water and sodium bicarbonate solution and dried. The
residue that is obtained after the concentration by evaporation
is chromatographed on silica gel, and 21.3 g of 17B3-acetoxy-7a-
(5-acetoxypentyl)~-1,3,5(10)-estratrien-3-o0l is obtained as an

oil. [a],?2 = +28.9° (c = 0.535% in chloroform)

e) 17B-Acetoxy-7a-(5-acetoxypentyl)-3-(tetrahydropyran-2-yloxy)-
estra-1,3,5(10)-triene

A solution of 21.3 g of 17B-acetoxy-7a-(5-acetoxypentyl)-
estra-1,3,5(10)-trien-3-01 in 213 ml of tetrahydrofuran is
allowed to stand with 21.3 ml of 3,4-dihydro-2H-pyran and 1.065 g
of p-toluenesulfonic acid for 8 hours at room temperature. The
reaction solution is mixed with 3 ml of pyridine, then diluted

with diethyl ether, washed with water and dried. The residue



allowed to stand with 21.3 nml of 3, 4-dihydro-2H pyran and 1.065 g of
p-tol uenesul fonic acid for 8 hours at roomaenperature. The reaction
solution is mxed with 3 m of pyridine, then diluted wth diethyl ether,
washed with water and dried. The residue

40 that is obtained after the concentration by evaporation is

chr onat ogr aphed on silica and 24.3 of 17[err]-acetox err]-(5-
acet oxypgnt%"ﬁ 3§ t‘é? aa’fﬁﬁd’?(ﬁﬁﬁ% i‘eyl‘:&i‘??“tééﬁlanll’g S(i@?gﬁ;i‘éﬂelsi(s
obt ai ned as_.an oil er -+31 err 0. 535 n ch] or of

f) I17[err]S et IWJ%%%AH}'H [' §n%t é?r&h?d? pﬁ%naﬁe ‘I”(f)§’<y§J LQS'
i?{ ;?r] ace% o‘% }T%ée(q'g&lc)et oxg/ﬁéé:fﬁ?l rogrﬁy%%n-g—%lgx% -estra-1,3,5(10)-triene
t et rahyd 20 2 o f f
gt?rigdyw'r? 3%6\:7%#&)1)‘%@50 I U éigde):s% %telggnd(?or(2}13455n§15m0mlj1 ?s?ll%%?brm

15[err]C. Then, it is diluted vmth di ethyl ether, washed with water, dried
on sodium sul fate and concentrated by evaporation in a vacuum 5.6 g of

17B- acet oxygy/[ e173-A&etoxy-7a~ (5-hydroxypentyl) -3- (tetrah dropyran-2-yloxy) -
hydr oxypentyl)-3-(tetrahydropyran-2-yl oxy) estra-1,3,5(10) -triene 1Is
obtai ned. e¢deratd/[®/s{1)tPielerr] (c = 0.505% i n chl orof orm g)

17[ err] - Acet oxy- 3- (tetrahydropyran-2-yl oxy) -7a-(5-p-

t ol uenesul f onyl cxypetiyion st re.2 3 o WOR-tacetnxy-7a- (5Aasetakypanbylb-5-¢
of 17B-acet oxy-7a-(5-hydroxypentyl)- 3-

(tetrahydr obwmlwqﬂrwl;ams&'rﬁqxﬂ sty i3eAd 10N -4¥ igheofin poPiWlnefis
allowed to stand with 5.5 g of p-toluenesul fonic acid anhydride for 45

m nut es at m%*@}hqql@]qup abbkieredrigkth e T adcofogodium hydroxide solution for

45 minutes at 15°C. Then, it is diluted with diethyl ether,
washed with water, dried on sodium sulfate and concentrated by
evaporation in a vacuum. 5.6 g of 17B-acetoxy-7a—(5-
hydroxypentyl) -3-(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-triene

is obtained. [a],®? = +32.2° (c = 0.505% in chloroform)

g) 178-Acetoxy-3-{(tetrahydropyran~2-yloxy)-7a=(5-p-
toluenesulfonyloxypentyl)-estra-1i,3,5(10)~triene

A solution of 5.5 g of 17B-acetoxy-7¢-(5-hydroxypentyl)-3-
(tetrahydropyran-2-yloxy)-estraj1,3,5(10)-triene in 47 ml of
pyridine is allowed to stand with 5.5 g of p-toluenesulfonic acid
anhydride for 45 minutes at room temperature. Then, the reaction
solution is cooled in an ice bath, mixed with 4 ml of water and
stirred for 45 more minutes. It is then diluted with ethyl
acetate, washed with water, dried and concentrated by

evaporation. 8.2 g of 17BR-acetoxy-3-(tetrahydropyran-2-yloxy)-



solution is cooled in an ice bath, mxed with 4 ml of water and stirred
for 45 nore minutes. It is then diluted vith ethyl acetate, washed with
wat er, dried and concentrated by evaporation. 8.2 g of

17[ err] - acet oxy- 3-(tetrahydropyran-2-yl oxy) -

41 7[ err]-(5-p-tol uenesul fonyl oxypentyl)-estra-1,3,5(10)-triene is

obt ai ned I —tri ]
17[err]-Ag§¥o yB#f%g¥ ?ﬁgﬁrkﬁﬂ?|¥§%¥R§B§ %}If?gf?téf?éﬁ§é?%p§$%%?%-ls

yl oxy) - estd@eaimed @D)ar 'dene 6.3 g of nethylam ne is condensed in a
pressure pipe while being cooled with ice in a solution of 8.2 g of
17[err]-acet oxy- 3-
(tetrahydropyran-2-yl oxy) - 7a- ( 5- p-t ol uenesul f onyl oxypentyl) -

estra- 1, 3,15 10)78+acdsoiyA0- (8 -naft iydland hppeatylar3-Thetchhgértopprassar e
pipe is then heated for 6 hours to 60[err]C. After cooling, it is

evapor at edylaxyheesitna <t 4 5 {10 )a-tedemen and the residue is

chromat ographed on silica gel. 5.1 g of 17[err]-acetoxy-7a-(5-

met hyl am nopent§!3 -B-¢f svetiykhmimeg ds Zopidengpdednr 8- Presspre) pipervbhde s
obtained as an oil. [err] = +29.7[err] (c = 0.535%in chloroform 1)
1E[ e; r] - Acee xy-9eted -YE- Ngretify|a godutdon 9f5852pgnPhf LUBrapeRePyY=-3-

t hi o) - propyl am no] - pentyl } - 3- (t et rahydropyran-2-yl oxy)-estra-

1528 B0y Lk e ALY ded A S o oL, G ey WO UpReaRT SRR P eTEY b

AR NIRRT T S G SR 8F SR GRENGHE
pressure pipe is then heated for 6 hours to 60°C. After cooling,
it is evaporated to the dry state in a vacuum, and the residue is
chromatographed on silica gel. 5.1 g of 17B-acetoxy-7a-(5-
methylaminopentyl)~-3-(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-
triene is obtained as an oil. [a@],® = +29.7° (c = 0.535% in

chloroform)

i) 17B8-Acetoxy-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentyl-
thio)-propylaminoc]-pentyl}-3-(tetrahydropyran-2-yloxy)-estra-
1,3,5(10)-triene

A solution of 1.64 g of i7B-acetoxy-7a-(5-
methylaminopentyl)-3-(tetrahydropyran-2-yloxy)-estra-1,3,5(10) -
triene in 25 ml of absolute DMF is stirred with 159 mg of 80%
sodium hydride under nitrogen for 2 hours at room temperature.
1.43 g of 3-chloropropyl-4,4,5,5,5-pentafliuoropentylsulfide in 7
ml of absolute DMF is then added in drops and then stirred for 22
more hours at 80°C. The reaction solution is then diluted with

ethyl acetate, washed with water, dried, concentrated by



sodi um hydri de under nitrogen for 2 hours roomtenperature. 1.43 g of
3-chl oropropyl -4,4,5,5, 5- pentafluoropenty?%ulflde in 7 m of absolute DW
is then added in drops and then stirred for 22 nore hours at 80[err]C. The
reaction solution is then diluted with ethyl acetate, washed with water,
dried, concentrated by 42

evaporati o r f t I dnge 0 of
17BPacet Oxé'v%#ﬂ?% eél\i_')cﬁeué}hé Sr%_lg??{% 1%3g§‘glaﬁﬂt83r§bhb9 ofleki1i880q8W,

pent af | uor gpgnpy! &Ai P?B-F‘éc%’%ﬁnm{'ﬁ'ﬁ-ﬁekh@‘l@hebf-ﬁ\lhydf epgr, 8A- 2-
yl oxy-estra-1,375(10)-triene i's obtained as an oil. [err] =

+21. 5[ err] éﬁtafQu@ﬁ&@éﬁtﬁi&ﬁﬁdﬁ*yﬁﬁpylamﬂno]—pentyl} 3-(tetrahydropyran-2-
7[err]-{5- ?hkwbthyl N3-(4,4,5,5, 5-pent af | uor o- pentyl thio)-

propylaninplopgﬂésttael(zﬁs(IﬁW&hmmynaanqwuammpdeQSranlp3l5(10)-
trien-17[err]-ol A solution of 790 ng of

17[ err] - acet oxy{ @] &f r¥ 451 {9¢ ket HyP. BLB-in chloroform)

(4,4,5,5, 5-pent af | uor o- pent yl t hi o) - propyl am no] - pentyl } - 3-
(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-triene in 8 m of nmethanol and 3

m of THF is stirred with 430 of pot assi um carbonate for 18 hours at
roon1tenpeﬂhtu?@‘{ﬁhéNT%%EBY¥ﬂN'%Rﬂ{nﬁ«ﬁ?54?TﬂqQHQQ}WﬁqﬂTP&P§§H§P189ﬁer

%S?gdwwngg,ﬂ.;g;ﬂm&éafgem?;i’} A VAL IR WG L IR

N-3-(4,4,5 pgppal} uoro pentyl thio)-propyl am no] - pentyl } - 3- _

(tetrahydr&ﬁ??ﬁn 2 %xy)-estra-1,3,5(10)-tr|en-l?[err]-ol is obtained.

k) 7lerr]-{5- [N'Q@EQ¥Loﬁ*§f(49@"$§E%é*fﬁﬁﬁéﬁéégyylﬂyﬂﬁﬂdﬂﬁﬂﬁEkhyl-N-3—
(4,4,5,5,5-pentafluoro-pentylthio)-propylamino)-pentyl}-3-
(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-triene in 8 ml of
methanol and 3 ml of THF is stirred with 430 mg of potassium
carbonate for 18 hours at room temperature. The reaction
solution is diluted with diethyl ether, washed with water, dried
and concentrated by evaporation. 750 mg of crude 7a-{5-N-methyl-
N-3-(4,4,5,5,5-pentafluoro-pentylthio)-propylamino]-pentyl}-3-
(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-trien-178-0l is

obtained.

X) 7a-{5-[N-Methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)~-triene-3,178-diol

A solution of 750 mg of 7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoro-pentylthio)~propylamino]-pentyl}-3-(tetrahydropyran-
2-yloxy)-estra-1,3,5(10)-trien-178-0l1 in 28 ml of methanol and
2.8 ml of water is stirred with 350 mg of oxalic acid for 17

hours at room temperature. It is then diluted with ethyl



propyl am no]-pentyl}-estra-1,3,5(10)-trieé%-&l?[err]-diol A sol ution
of 750 ng of 7a-{5-[N-nethyl-N 3-(4,4,5,55-

pent af | uor o- pent yl t hi 0) - propyl am no] - pentyl }-3-(tetrahydropyran-
2-yloxy)-estra-1,3,5(10)-trien-17[err]-ol in 28 m of nethanol and 2.8 ml
of water is stirred wwth 350 ng of oxalic acid for 17 hours at room

t emperat ur eé&téfsﬁégykdj e doilh 8liB%kbonate solution and water, dried

43 acetate sodi um bi carbonate solution and water, dried
and concendft &shdntaVARY &ty @rapb@tiiesl.duenheSrebiagst ogr apbefiatogr sphéda
gel, and 640 ng of 7a-{5- (N-rrethyl N-3-(4,4,5,5, 5-

pent af | uoren pent y¢d e ICHrQiD)dWﬂmg)]ofpaﬁt—xls]-{ﬁstnéahﬂzleNS(si@; ;4,5,5,5-
triene-3,17B-diol is obt ai ned as an oil . [err] =+24.0[err] (c = 0.515%in
ChlOrOfOrr@entaﬁiuoro-pentylthlo) propylamino]-pentyl} -estra-1,3,5(10) -

[err]-{5-[N-Methyl -N-3-(4,4,5,5, 5-pentafl uoro- pentylthlo-
propyl am notiemeety) 3738-dick rmmma} pnopil-estrdy,t, 3, 52409% (¢ =
trien-17-one A solution of 900 ng of 7a-{5-[N-nethyl-N3-(4,4,5,5,5-

pent af | uor®-pewt yin yoxpipslani no] - pentyl } - 3- (t et r ahydr opyr an-
2-yloxy)-estra-1,3,5(10)-trien-17B-ol is mxed in 30 mM of toluene and 9.6

m of cycl ohexanone with a solution of 900 ng of alum numisopropylate in
16 m of toluene and heated for 30 minute

sl owly. Thi) r e2RT{¥nIRHEROHNTY ey 303 ‘é’&’\ﬁatfﬁ%é? glei%ghgﬁg IT\;shed

ovapor ati %ﬁgés?%@mmgf?é%n”%tf&% S g??ﬁ?%gaéc’%%?hr "2, 8s'tto) -

hei<an_e/ et h cﬁ a&?ﬁ 715 ng of ]

7a-{5-[ N 4555pentaf|uoro

A solution of 900 mg of 7¢—-{5-[N-methyl-N-3-(4,4,5,5,5-

pentafluoro-pentylthio)-propylamino]-pentyl}-3-(tetrahydropyran-
2-yloxy)-estra-1,3,5(10)-trien-178-0l1 is mixed in 30 ml of
toluene and 9.6 ml of cyclohexanone with a solution of 900 mg of
aluminum isopropylate in 16 ml of toluene and heated for 30
minutes while being distilled off slowly. The reaction solution
is then diluted with ethyl acetate, washed with 20% potassium
sodium tartrate solution, dried and concentrated by evaporation.
The residue is chromatographed on silica gel with hexane/ethyl
acetate. 715 mg of 7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
pentylthio) -propylamino]-pentyl}-3-(tetrahydropyran-2-yloxy) -

estra-1,3,5(10)-trien-17-one is obtained as an oil.



pentyl t hi o) - propyl am no] - pentyl } - 3- (tetrahgdropyran 2-yl oxy) -
estra-1,3,5(10)-trien-17-one i s obtained H

an oi l
44 m 17[err]-Trifluoromethyl-3-(tetrahydropyran-2-yloxy)-7a-{5-[ N
met hyl - N-3- (4, 4,5, 5, 5- pent af | uor opentyl t hi o) - pr opyl am no] -
pentyl }-estra-1, 3,5(10)-trien- 17[err] ol A solution of 500 ng of

7 5- N—
o affuoropen#y‘?*%%ﬁ“‘“éﬁ%p YL-3- (tetranydpopyran-g-yloxy) -7a-{s-[N-
yl oxy) - eSt:ﬁé’tﬂ% {3l0)g, t4,)£%, %Lﬂi%a(fiﬁ%réHEWtyﬁ’@hlaaﬁbafﬁlh@] 5 nm of

absolute tetr ydrofuran i's mxed at a tefmperature Oferr]Cwth

0.27 m ofpdityl) Lesareiing )5 (10) Rt ehsiizarer Then, 0.2 m of a 1.1-nolar
tetrabutyl ammoni um fluoride solution is slowy added in drops and stirred

for 45 m nut es,A agsliut oMo 500l mby BF Fe-{etTabneyhgIRNABHL] 4 US| § (8-
solution is added, and it is stirred for another 30 mnutes. Then, it is
di | ut ed wipdéntat hydrguettatlsh wgsipachpyiliaiminat) epentlyil @d3 et sbdabymisopyaser2 -
concentrated by evaporation in a vacuum and chromat ographed on silica gel
with di chlﬂ@mwmmmw)mh@-@ﬂ@n@dsm Ausw.-Pat Example 2a) in
trifluoronethyl-3- (tetrahydropyran rclfyloxy) 7 [err] £5 [ N- et hyl - N- 3-
(4,4,5,5, 5 %ﬁ | RRF VR Vi pma@mlﬁo}“lﬁféﬁt9 } aebpEh- temperature
1,3,5(10)-trien-17B-ol is obtalned as g

17[err] - Tr?ﬁ%&r it 1 27] é‘|lr Pf{ Strkﬂﬁ?ﬁymewyzl)(z pyimpthyglsilane. Then,

pent af | wor poetyl Lh1.0); pr gy A nal-pentul Loestia 1 3939 sorution i

(et ?;Lyéﬁ%%é‘?f B SRRLG7 noms 1 SdRaen foNeg. initess ggain 1 ml of
l1.1-molar tetrabutylammonium fluoride solution is added, and it
is stirred for another 30 minutes. Then, it is diluted with
ethyl acetate, washed with water, dried on sodium sulfate,
concentrated by evaporation in a vacuum and chromatographed on
silica gel with dichloromethane/methanol. 285 mg of 17a-
trifluoromethyl-3-(tetrahydropyran-2-yloxy)-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-pentyl}-estra-

1,3,5(10)-trien-17B8-0l1 is obtained as an oil.

n) 17a-Trifluoromethyl-7¢-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio) -propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol

A solution of 280 mg of 17a-trifluoromethyl-3-
(tetrahydropyran-2-yloxy)-7a¢-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~
trien-178-0l1 in 5.6 ml of methanol and 0.56 ml of water is

stirred with 140 mg of oxalic acid for 18 hours at room



pent af | uor opentyl t hi 0) - propyl am no] - penty] }-estra-1, 3, 5(10) -
trien-17[err]-ol in 5.6 mM of nmethanol ant” 0.56 m of water is stirred
with 140 ng of oxalic acid for 18 hours at room

45 tenperature. Then, it is diluted with ethyl acetate, washed with
sodi um bi carbonate and water, dried on sodiumsulfate, concentrated by
evaporati | um c hyr,ore I d Lhi¢a i t ;

G bl or orer P e renol TN OYS TG ot Hraer) 1t 8thy§aBBtatt] Muashed with

trifluorongddihn Bsdarbd®s g Wated, 4rled 8n sodium sulfate,
pent af | uor opentyl t hi 0) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

triene-3, ldEheeotrd Ce® i bR tdibOiin a vabxamPhadbchromatographed on
15[ err], 16[ err]-Met hano-17a-nmethyl -7[err]-{5-[N-nethyl -N-3-(4, 4,5, 5, 5-

pent af | uor &1 pd ydé hiw) £1prdivH Bod didthasil/yethasbla- 123550400 170~
triene-3,17[err]-diol a)

3- Benzyl oxyriflddr @ty eheth 06~ (N-erathy(lSNyBar(dx ¢pénbyby- est r a-

1, 3,5(10), 15-tetraene A solution of 32.7 g of

17, 17- et hybeneaf brxyraperity 1 thiarpaqryritapinodsreaty13-86top 153 B{18kn- 3- ol
(see Exanple Ih) in 327 m of dinethylformam de is m xed at room

t enper at ur BY LR3I 7B-4ioF 15 tRhAANRAAGKidde Cddd stirred with 15.1 m of
benzyl brom de for 2 hours at 60[err]C Then, it is diluted with ethyl
acetate, washed with water, dried on sodiumsulfate, concentrated by
evaporatiog in f vgcuun1and chr omat ogr aphed on silica gel with

di chl or ometf MBI FeP hanol . 32.8 g of 3-benzyl oxy-17, 17-

ethyl enedi oxy- &3 (YRR VY hetRl 1274+ P52 A Re iy I SHIASOE 4 S5, 5, 5-
pentafluoro-pentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~
triene-3,17p8-diol

a) 3-Benzyloxy-17,17-ethylenedioxy-7¢-(5-hydroxypentyl)-estra-
1,3,5{(10),15~tetraene

A solution of 32.7 g of 17,17-ethylenedioxy-7a-(5-
hydroxypentyl) -estra-1,3,5(10),15-tetraen-3-0l (see Example 1h)
in 327 ml of dimethylformamide is mixed at room temperature with
5.73 g of lithium hydroxide and stirred with 15.1 ml of benzyl
bromide for 2 hours at 60°C. Then, it is diluted with ethyl
acetate, washed with water, dried on sodium sulfate, concentrated
by evaporation in a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 32.8 g of 3-benzyloxy-17,17-
ethylenedioxy-7a~(5-hydroxypentyl)-estra-1,3,5(10),15-tetraene is

obtained.



obt ai ned. 6 46 b)
3-Benzy|oxy-?[err]-(5-hydroxypenty|)-estr§-1,3,5(10),15-tetraen- 17-one

A solution of 32.8 g of 3-benzyl oxy-17, 17-et hyl enedi oxy- 7a-

(5- hydroxypentyl)-estra-1,3,5(10),15-tetraene in 328 nl of acetone and
32.8 m of water is stirred at roomtenperature with 1.033 g of

par a-tol uegesubigohey 5kg- L (- MUE Skypdityl)idedtta-di, by6qd oy, 1B -¢eehyh-
et her, washed w th sodi um bi carbonate 'and “water, dried on sodi um sul fate,
concentr at ggd-Byeevaporation in a vacuum and chromat ographed on silica gel
wi th di chl oronet hane acetone. 25.4 g of
3Bbenzygoxy-7[sArkoiﬁthyﬂr@ﬂyymnsyd)oﬁﬁﬁ4ﬁknzyldkySQﬂQﬁﬂL&thgﬂeaeﬂibiyeme—is
obt ai ned. c

3- Benzyl oxy5+hgdebxbehydl pxggerd vyl )3 15(E0)r |1 5Hedmaleneetiman@sesilr af
1,3,5(10), 15-tetraen-17-one 2.861 g of trinethylsulfoxoniumiodide
wi t h 345 ngcetof8é%andodRudn hidof deater riemciteitriad 68 mooof temperayusel Wakhde
over a period of 2 hours at roomtenperature. 4.44 of 3-benzyl oxy-7a-
(5- hydr oxypefB3| §- eft para-Bobyangsubionri¢ agid Taghe houd@ded Then,t Aits 18
solution, and it is stirred for 45 mnutes at room ¢tenperature. The
settled prédiptedt with dietBybgebher, Hpphed jwithysaddamisaghoaaterpnd
precipitate is taken yp with_ethyl cetate, washe ith water, dried.on
DGt um sul FRter- cBRdei: Pht 0050y Sbitren Inqetr ahad i Svgporation if'a
chromat ogr aphed on_siljca | with -hexane/acetone. ..2. 8.9.Gf
3-benzy|oxyg?gpPSaﬁgdFb%?ﬁgﬁ?9¥?9hed on s1lica ge w1é%5%f%ﬂiorom§thane
150err], 16LeLkbnd®! N380485! b8~ 3+ BerhyPdxy-57d Sl ARy MR y1 ) RUstirard.

1,3,5(10),15-tetraen-17-one is obtained.

c) 3-Benzyloxy-7a-(5-hydroxypentyl)-158,165-methano-estra-
1,3,5(10),15-tetraen-17-one

2.861 g of trimethylsulfoxonium iodide with 345 mg of 80%
sodium hydride is reacted in 65 ml of dimethylsulfoxide over a
period of 2 hours at room temperature. 4.44 g of 3~-benzyloxy-7a-
(5-hydroxypentyl) -estra-1,3,5(10),15-tetraen-17-one is added to
this solution, and it is stirred for 45 minutes at room
temperature. The settled precipitate is filtered off, and it is
washed with water. This precipitate is taken up with ethyl
acetate, washed with water, dried on sodium sulfate, concentrated
by evaporation in a vacuum and chromatographed on silica gel with
hexane/acetone. 2.8 g of 3-benzyloxy-7o-(5-hydroxypentyl)-
1583, 16B3-methano-estra-1,3,5(10) ,15-tetraen-17-one is obtained.

[@],2 = +13.1° (c = 0.525% in chloroform).



[err] = +13.1[err] (c = 0.525%in chloroffyrﬁ.

47 d)
3-Benzyl oxy-15[err], 16[ err]-nmethano-7[err]-(5-tosyl oxypentyl)-estra-
1,3,5(10) , 15-tetraen-17-one A solution of 2.5 g of

3- benzyl oxy-7[err]-(5-hydroxypentyl) -

15[err], 16§ er r{ gl A BeASIIR 1enimet h@hol Ful-¢ 5L 888y 1éxppent P1 LSestrat
pyri di ne ianixéﬁﬁgt rogﬁﬁiengérature wftthSS g o? pg?g-n ?o%uenegulfonic

acid anhyd{jgpsm,aigmgé},gtmef or 30 mnutes, mxed with 1 m of
wat er while being cooled wwth ice and allowed to stand for another 45

m nutes. Then, AtséButhdnited 2.8 th ofi at-behzgtibay-7aagbedydiohypantyl) dri ed
on sodiumsul fate and concentrated by evaporation in a vacuum 3.4 g of
crude 3- DeEmzYsmxye iftdes+ds tht-ar,3, SN ans-tatfsenodyorgpént §5) mésefa-
1,3,5(10), 15-tetraen-17-one i s obtained. e)
3-Benzy|oxgyﬁﬁ@bme];$6@2x¢q-aﬂﬂnﬂnm}tﬁmmefPiPSB[Nlﬁétﬁyﬁ-ﬂ-sf(ﬂ?ﬁ?s,5,5-
pent af | uor o- pentyl t hi o) - propyl am no ;pentyl}-estra-1,3,5g10), 5-

t et r aen- 17toheenesulfgnie|agidramivar ifey Ratliyed] o( #tang %?5- 30

pent af | uoropentylthio)-propyl]-amne in 1 m qf dinethylformgmd .S _added
to a so|utmgnu5¢53_m1 gfwbggdb1§Lthgvﬂgyyy@géglgggngycoolgg w1%h ice ang

met hano-7[ err] - (5-tosyl tyl)-estra-1,3,5(10), 15- -17- '
 of o meAhyPretay Seandior Vadatinn Aaimoteess ARy 38" hopRateel” **
en, it is,dilyte it h_et hyl t at e, i ' i
sul fate, cﬂhg%naiagﬁgib§t§%5%6¥%%§%%‘ﬁﬂ“ﬁﬁﬁwggunﬁﬁgﬁﬁM@%?%ﬁggggngggé%%ﬁ'um
3 bert,FongPapfEREPLRITLUAFIEHER 2 dlun. 3.4 g of orade -
benzyloxy-158, 168-methano-7a-(5-tosyloxypentyl)-estra-

1,3,5(10),15-tetraen-17-one is obtained.

e) 3-Benzyloxy-158,16B8-methano-7a-{5~[N-methyl-N-3-(4,4,5,5,5-
pentafluoro-pentylthio)—propylamino]-pentyl}-estra-l,3,5(10),15-
tetraen-17-one

A solution of 2.1 g of methyl-{3-(4,4,5,5,5-
pentaflucropentylthio)-propyl]-amine in 1 ml of dimethylformamide
is added to a solution of 3.4 g of crude 3-benzyloxy-158,168-
methano-7a-(5-tosyloxypentyl)-estra-1,3,5(10) ,15-tetraen-17-one
in 34 ml of dimethylformamide, and it is stirred for 3.5 hours at
100°C. Then, it is diluted with ethyl acetate, washed with
water, dried on sodium sulfate, concentrated by evaporation in a
vacuum and chromatographed on silica gel with
dichloromethane/methanol. 2.6 g of 3-benzyloxy-158,163-methano-

7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio) -



7a-{5-[N-nethyl -N-3-(4,4,5,5, 5-pent af | uor g, pentyl thio)-

48 pr opyl am no] - pentyl} estra-1, 3, 5(18? 15-tetraen-17-one i s obtained
as an oil. f)

15[ err], 16[err]-Methano-7[err]-{5-[ N-net hyl - N 3-(4, 4,5, 5, 5- pent af | uor o-
pentyl t hi o) - propyl am no] - pentyl ) -3-hydroxy-estra-1, 3, 5(10), 15-

tetraen- 174988y1 SRtV 08sFa 2y 3 0 . 15-tet 17—
3-benzyl oxy- 1§Fe??lno é?net%a%o Tlerr]’ Sbfi Ve etraen-17-one is

met hyl - N- 3pb#a4neada8- BRNbatL | uor o- pentylthlo) propyl am no]j -

pentyl }-estra-1, 3,5(10), 15-tetraen-17-one in 53 m of dichloronethane is
stirred at a bath tenperature of O[err]Cwith 1.12 m of

N, N-di met hyl aniline and 1.64 g of alum num chloride (anhydrous) for 4.5
hours. Thelf) i 583 1dBF-MettanptRae iy N-nethynt aY-3mbhad Suwist/F-Feptafluoro-
potassium sodiumtartrate solution and water, dried on sodiumsulfate,
concent r at énby14hipd-prepilanino] vpewtnd knd-kydranit-witdAtdd 3ok @Nid8gel
wi t h dichl oronet hane/ nmethanol. 1.52 g of

15[ err], 16F@¢¢Fﬁﬂeﬂﬁaﬁéﬁ7[err]-{5 [ N- et hyl - N- 3-

(4,4,5,5, 5- pentafluoro pentyl t hi o) - propyl am no entyl}-3-

hydr oxy- est r a- 123 SEARELOD50F e Ae- g? g ’%e?éy]o%%)g %@3 Jediano-ies i (-
-2.5[err] 05%.i n chl .

15t orr ], L6PEEPEIRBRAAG. 47 He PR VAL PeoPRERET YA o). B P an o] -
pent af | uor o- pent.yl t hi.o) - prqpyl am nolL - -est

triene-3,1ff%& HX eStg% R 3 gfégBhﬁk ?SQ£%£& éﬁe ’gﬁﬁgéﬁ%3|unlbronlde

igg?agg?nét %ﬁﬁ?a?g$f§%a%rogg EelﬁréalH%'an9€h5@éhﬁgkéﬁure of 0°C with 1.12
ml of N,N-dimethylaniline and 1.64 g of aluminum chloride
(anhydrous) for 4.5 hours. Then, it is diluted with ethyl
acetate, washed with 30% potassium-sodium tartrate solution and
water, dried on sodium sulfate, concentrated by evaporation in a
vacuum and chromatographed on silica gel with dichloromethane/
methanol. 1.52 g of 158,163-methano-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoro-pentylthio) -propylamino]-pentyl}-3-
hydroxy-estra-1,3,5(10) ,15-tetraen-17-one is obtained as an oil.

[@],?? = -2.5° (c = 0.505% in chloroform).

g) 158,168-Methano-17a-methyl-7a-{5-[N-methyli-N-3-(4,4,5,5,5-
pentafluoro-pentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~
triene~3,178-diol

1.8 ml of a 3-molar methylmagnesium bromide solution is
added in drops to a solution of 515 mg of 158,16B-methano-7a-{5-
[N-methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio)-propylamino]-

pentyl}-3-hydroxy-estra-1,3,5(10),15-tetraen-17-one in 10 ml of



[ N-met hyl - N-3- (4, 4, 5,5, 5-pent af | uor o- pent yd t hi o) - propyl am no] -
pentyl}-3-hydroxy-estra-1, 3,5(10), 15-tetraen-17-one in 10 m of

49 tetrahydrofuran at a bath tenperature of O[err[C, and it is stirred
for 2 hours at roomtenperature. Then, it is diluted with ethyl acetate,
washed wi th saturated amoni um chloride solution and water, dried on

sodi um sul et PahFdreatdrt £6 DYoLMRAUTYrAtureé af YBCUWRRNLE is stirred
chromat ographed on silica gel with dichloronethane/ nethanol. 395 ng of
15[ err], 16ferr -neiransdt g rfepididure. Then, it is diluted with ethyl
7[err]-{5-[N-methyl-N3-(4,4,5,5, 5-pentafluoro-pentylthio)-

propyl anm nag¢epatey| yasised awilt18, S{thiattad emaocditwBclilokide sobutinvdang an
oil. [err] =-5.1(c =0.52%in chloroform Exanple 7 ) .

15[ err], 16¥atet, Mix hethoon 7$ed iym mulfater[ eaonceptrpRegdebliy PYRPQraklgansiy .
pentafluoro-pentanesulfinylg-propylaninoL-pentyI)-estra-

1, 3, 5( 10) - Yarewa- and 7¢hgppatographed o3 #ildsaomel1¥ikg of
15[err],163errL-nethano-l?a-nethyl-7[errL%§5- N-

met hyl - N- 39§ghosomethane(me¥thanel peddA &,fE&P&@P&Wﬁ&}‘?mﬂ?wmeﬁhﬂ'

tyl}-estra-1,3 5(10)-tr] -3.17 - di ql Ex I . in 5 m f
ot hanol 1 40517 FTPGRAL B G b4 <t \RERSHRE o BERSYSHE) "ac room.
t t . Th dtois dil d_ wit te, W t t
i ed on SBEPERISN: Pal BPoRbvELrT T A bd oy YA sy de sy o A satl At

h t Ll | w di chl g® th t f
Toterr] . torarned, fa afopE:  tayi ot O AOTE DB IRLA 1 0r SO ©
7a-{5-[N-net hyl -N-3-(4, 4,5, 5, 5- pent af | uor o- pent anesul finyl) -
propyl am no] -pentyl }-estra-1, 3,5(10)-triene-3,17[err]-diol is

ExXample 7

158, 16R-Methano~-17a~methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoro-pentanesulfinyl)-propylamino]-pentyl}-estra-
1,3,5(10)~-triene-3,178~-diol

A solution of 115 mg of 158, 16B-methano-17a-methyl-7a-{5-[N-
methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio)-propylamino]-
pentyl}-estra-1,3,5(10)-triene-3,17B8-diol (see Example 6) in 5 ml
of methanol is stirred with 80 mg of sodium periodate for 3 hours
at room temperature. Then, it is diluted with ethyl acetate,
washed with water, dried on sodium sulfate, concentrated by
evaporation in a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 65 mg of 158,168-methano-17a-methyl-
7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-pentanesulfinyl)-
propylamino]-pentyl}-estra-1,3,5(10)-triene-3,178-diol is

obtained as an oil, [oz]D22 = =13.3° (¢ = 0.27% in chloroform)



obtained as an oil. [err] = -13.3[err] (& = 0.27%in chloroform

50 Exanpl e 8

15[ err], 16[err]-Methano-7[err]-{5-[ N-net hyl - N 3-(4, 4,5, 5, 5- pent af | uor o-
pentyl t hi o)-propyl am no] - pentyl }-estra-1,3,5(10)-triene-3,17[err]-

di ol A solution of 500 ng of

15[err], 16&,95,1;[}15&; hano- 7a- { 5- [ N- et hyl - N- 3-

(4,4,5,5, 5-pent af | uor o- pent yl t hi o) - propyl am no] - pentyl } - 3-

hydr oxy- est r axsig 51 &4 -bd t Hand -etd-q@n-[Wrmetdy(iswe sEXapnl, 6, 6f 5-pantaf lubrot

met hanol and 1 m of water is stirred with 100 ng of sodium borohydride
for 3 hourspenhtyaemivgrpevpylanindhepentyl) sesiitar o, 5§ 1) dihienercdatidile,
washed with water, dried on sodiumsulfate, concentrated by evaporation in
a vacuum and chromat ogr aphed on silica &&lwi th dichl oronet hane/ net hanol .
340 ng of 15[err], 16[err]-

met hano- 7a- { 5- [Mmllh’yiom\l-@f (20 18y BF5 U5Entl&Btetbapent ¢r{ Arfi-methyl-N-3-
propyl am no] - pent g estra-1,3,5(10)-triene-3,17[err],-diol is obtalned as
an oil . [ef4]4-5 15-gpenta £ keoropestty lith 1ol I-HroPYLAino) EREREY A H o3~

15 16 Met hano- 7 hyl £l
|oeLte %L]esrl‘f?f ’pr‘?%g‘ifnga%[ et ldbmjsﬁ'}t e '117§°§‘€1c4§)se€— FiaBpIe 62y *1f 10
3,17[err

15[ err], 16‘?% f %’fl}\%ﬁl‘%fﬁ%é frglgfcﬁ{l_ yI . sé:_lrred with 100 mg of sodium

4,4,5,5,5; ] -
15 5010) “POFShBALEEL e BE T MO L)a I AR RS} uiphy St is dilutea
stirred W'w ﬁoe{?ﬂ of aé%@ %]S/R%él?é@tvﬁékprwa?t&ourdsrl%td R0 Hod iLaMBan #hke.

Then, it is |Iute acetate, washed wt
concentrated by evaporation in a vacuum and chromatographed on

silica gel with dichloromethane/methanol. 340 mg of 158,168-
methano-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-triene-3,178-diol is

obtained as an oil. [a],® = +11.9° (c = 0.52% in chloroform)

Example 9
158, 16B-Methano-7a-{5~[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
pentanesulfinyl)-propylamino]-pentyl}-estra-1,3,5(10)~triene-
32,178-diol
A solution of 100 mg of 158,16B-methano-7a¢-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoro-pentylthio)-propylamino]~pentyl}-estra-
1,3,5(10)-triene-3,17B~-diol (see Example 8) in 5 ml of methanol
is stirred with 80 mg of sodium periodate for 3 hours at room
temperature. Then, it is diluted with ethyl acetate, washed with
water, dried on sodium sulfate, concentrated by evaporation in a

vacuum and chromatographed on silica gel with dichloromethane/



wat er, dried on sodium sulfate, concentraéﬁd by evaporation in a vacuum
and chromat ographed on silica gel wth dichl or onet hane/

51 met hanol . 70 ng of 15[err],16[err]-nmethano-7[err]-{5-[ N nethyl - N 3-
(4,4,5,5, 5-pent af | uor o- pent anesul finyl)-propyl am no] - pentyl }-
estra 1,3,5(10)-triene-3,17B-diol is obtained as an oil. [err] =

+12. 2[err] 515 I f el - -3—
15[ err] - Met %‘&Pa %rr 9/?5]‘[1? SP g Pél\lé%meah% 5, 5%%{2‘ngn§ftlhl¥ér§-3

pentyl thi o)g, @rgpylg ent fp@afal ntesid A1l ihya() 1 Prdis 1@&@&]%@&5;]11-
diol a) ):g) enzyl ox§b7a ?5 hydro%g/pentyl) 15 r)r] rretyihyl estra-1, 3,5(10) -

trien-17-oggtra-1,3558209-0f i6nepe/{13-didl des ichtaddrd tas am loda-coc@laqglzz
solution of 11.9 m of a 3-nol ar met hyl magnesi um brom de solution in 68 ni
of tetrahydunaaf afa(c uaderse) titogdhl cxtofeam) . Then, a solution of 4.26 g of
3-benzyl oxy-7[err]-(5-hydroxypentyl)-estra- 1,3,5(10), 15-tetraen-17-one
(see Exanple 6b) in 50 mM of tetrahydrofuran is added in drops and stirred
for 30 mnutes at a bath tenperature of O[err]C. Then, the excess reagent

i s deconpo&xampdiet A0sat ur at ed ammoni um chl oride solution, diluted with
ethyl acetate, washed with amoni um chl ori de sol ution and wat dried on

sodi um sul fate, %ﬁﬁﬂ%ﬁﬁh¥&?ﬁ?1§?1£Nﬂ&ﬁﬁﬂyldﬁ P (4, 6aéuan§aﬂﬁntaglﬁ°r°'

OO o0 e el S SR8 52 Bl o tppera 270-

17-one is obtai ned as an oil. [err] = +6%14c1>[1err] (c = 0.515%in
a) 3-Benzyloxy-7a-(S-hydroxypentyl)~-iS8-methyl-estra-~1,3,5(10)-
trien-17-one

5.35 g of copper(I) iodide is added to an ice-cooled

solution of 11.9 ml of a 3-molar methylmagnesium bromide solution
in 68 ml of tetrahydrofuran under a nitrogen stream. Then, a
solution of 4.26 g of 3-benzyloxy-7a-(5-hydroxypentyl)-estra-
1,3,5(10),15-tetraen-17-one (see Example 6b) in 50 ml of
tetrahydrofuran is added in drops and stirred for 30 minutes at a
bath temperature of 0°C. Then, the excess reagent is decomposed
with saturated ammonium chloride solution, diluted with ethyl
acetate, washed with ammonium chloride solution and water, dried
on sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with hexane/acetone. 3.6 g of 3-
benzyloxy—?a-(5-hydroxypenty1)—1SB-methyl-estra—1,3,5(10)—trien-
17-one is obtained as an oil. [a],® = +66.4° (c = 0.515% in

chloroform) .



chl oroform. 5 52 b)
3-Benzy|oxy-lS[err]-nethyI-7[err]-(5-tosy?oxypenty|)-estra-1,3,5(10)-
trien-17-one A solution of 3.6 g of

3- benzyl oxy- 7a- ( 5- hydr oxypentyl )-15[err] -

met hyl -estra-1, 3,5(10)-trien-17-one is tosylated as described in Exanple

6d. 4.9 g pf CiUslénsy i5%@&ééﬂyﬂuﬂdJﬁgJEUsyi%xgéenty1)-estra-1,3,5(10)—
t osyl oxypentyl)-estra-1,3,5(10)-trien-17-one i s obtained. c)

3-Benzyl oxyriSheitton@t hyl - 7[ err] - (5- N- et hyl am nopentyl ) -estra-
1,3,5(10)-trien-17-one 3.8 g of methylamne is condensed in a

sol ution of 4.9agsefution of 3.6 g of 3-benzyloxy-7a-(5-hydroxypentyl)-158-
3-benzyl oxy-15[err]-nmethyl -7[err]-(5-tosyl oxypentyl)-estra-1 ,3,5(10) -
trien-17- omethpl38sttael, 1 es ( W)y drofan-di7 Hanea igr dosyliazed psadeseriipf| én
bei ng cool ed, the closed reactor is heated for 5.5 hours to 80[err]C,

cool ed andEsaeped. 6dhens -9 tgief druded warneydany-158cmetdy 1 -asHhéd with
wat er, dried on sodiumsulfate, concentrated by evaporation in vacuum
and chr onategyaprEBenhy t) +estrael , thid (L 0)dtehisdt drieoRenFmePh 28R %
triethylamne. 3.15 g of 3-

benzyl oxy- 15B- net hyl - 7a- (5- N- et hyl am nopentyl )-estra-1, 3, 5(10) -
trien-17-one i

L T o0 8 BRIy s Bt tad e sptnpnensyy) -osera-

oL B DRl aRr gt e et el 0L i one

”Ethyla”inOpent¥[§’Ssg%amét§y§£ﬂ9Aét{éE%Bﬂ&%ﬁggaiﬂh:%Léiﬂﬂtﬂyh of 4.9 g of
3-benzyloxy-158-methyl-7a-(5-tosyloxypentyl)-estra-1,3,5(10)~
trien-17-one in 30 ml of tetrahydrofuran in a pressurized reactor
while being cooled, the closed reactor is heated for 5.5 hours to
80°C, cooled and opened. Then, it is diluted with ethyl acetate,
washed with water, dried on sodium sulfate, concentrated by
evaporation in a vacuum and chromatographed on silica gel with
dichloromethane/methanol/1% triethylamine. 3.15 g of 3-
benzyloxy-15B8-methyl-7a-(5-N-methylaminopentyl)-estra-1,3,5(10)-

trien-17-one is obtained as an oil.

d) 3-Benzyloxy-158-methyl-7c-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoro-pentylthio)~-propylamino]-pentyl}-estra-1,3,5(10)~
trien-17-one

A solution of 3.15 g of 3-benzyloxy-15B-methyl-7a-(5-N-
methylaminopentyl)-estra-1,3,5(10)-trien-17-one in 31.5 ml of
absolute dimethylformamide is mixed with 228 mg of 80% sodium

hydride and stirred for 5 hours at room temperature, mixed with



absol ute dinethylformam de is mxed with 8 nmg of 80% sodi um hydride and
stirred for 5 hours at roomtenperature, xed with

53 2.6 g of 3-chloropropyl-4,4,5,5,5-pentafluoropentylsulfide in 2 m
of absol ute dinmethyl formam de and stirred for 24 hours at 80[err]C. Then,
it is diluted with ethyl acetate, washed with sodium bicarbonate and

water, driggsqn i@ﬁii&ﬁﬁ%éﬁt@ymn%@n rs@fse%ehxaf@Map@ﬁaﬁtpnsﬁnfﬁdaamuzn
pne

and chromat ogra on silica gel with dichloronethane/ nethanol. 3.1 g of
3-benzyl oxyr 158-dAEidMite [Eindtyiformamide and stirred for 24 hours at ~

[ N-nmet hyl - N-3-(4, 4,5,5, 5-pent af | uor o- pentyl thio)-propyl am no] -

pentyl }-esgg®.l, ¥hehlO0)litl3st aidatdd- obehi stiop! cacethtas, aregshidd withe)sodium
3- Hydroxy-15[err]-methyl -7a-{5-[ Nnet hyl -N-3-(4, 4,5, 5, 5-

pent af | uoriei geribynate cgndrnatdmridrledem wopiast salfagesr( concentratadibyone
A solution of 3.1 g of 3-benzyloxy-15[err]-nmethyl-7[err]-{5-[N )

net hyl - N- 3eyapdy &t 5o15- e afd abim qyshtogpinonadropeepgtafnngflica gel with
pentyl}-estra-1, 3,5(10)-trien-17-one i s debenzyl ated_as described _in
Exanpl e 6fdigabongmethanemriehanalb] erd L fefy - PeeryLors-LREFPERYY IR/ @~ 15
3-(4,4,5,5, 5-pent af | uoro-pentyl thio)-propyl am no]-pentyl}-estra-__.

1, 3, 5(10) - {NrBethyl o3t é‘P o‘b»t%d et REn lcbiClr.O'Pe]“F)E)/Ei*‘E‘){os ~propylamino]-
15B- Met hyl - 7[ err] -{5-[ N-net hy| - N 3- 4,5, 5, 5-pent.af | uar Q- .

pont y1 t ) oPOREEbYTSRFFRTL pord (101 o e LR AR o) HEedmed a7 £ o4ty

A solution of 460 ng of 3-hydroxy-15[er]-nethyl-7[err]-{5-[N

met hyl - N-3- (4, 4,5, 5, 5-pent af | uor o- pentyl t hi o) - propyl am no] -

e) 3-Hydroxy-1S8-methyl-7o-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoro-pentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
trien-17-one

A solution of 3.1 g of 3-benzyloxy-15B-methyl-7a-{5-[N-
methyl-N-3—(4,4,5,5,S-pentaf1uoro—pentylthio)—propylamino]—
pentyl}-estra-1,3,5(10)-trien-17-one is debenzylated as described
in Example 6f. 830 mg of 3-hydroxy-15B8-methyl-7a~-{5-[N-methyl-N-
3-(4,4,5,5,5—pentafluoro—pentylthio)—propylamino]-pentyl}-estra—

1,3,5(10)-trien-17-one is obtained as an oil.

f) 15B8-Methyl-7a-{5-{N-methyl-N-3-(4,4,5,5,5~-pentafluoro-
pentylthio) -propylamino]-pentyl}-estra-1,3,5(10)~triene-3,178-
diol

A solution of 460 mg of 3-hydroxy-158-methyl-7a-{5-[N-
methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio)-propylamino]-
pentyl}-estra-1,3,5(10)-trien-17-one is reduced as described in
Example 8. 200 mg of 158-methyl-7o-{5-[N-methyl-N-3-(4,4,5,5,5-

pentafluoro-pentylthio) -propylamnino]-pentyl}-estra-1,3,5(10)~



pentyl }-estra-1, 3,5(10)-trien-17-one is r%pluced as described in Exanple 8.
200 ng of 15[err] met hyl - 7[err]-{5-[ N-net N-3-(4,4,5,5, 5-

pent af | uor o- pent yl t hi o) - propyl am no]j - pentyl} estra-1, 3,5(10) -

54 triene-3,17[err]-diol is obtained as an oil. [err] = +4.5[err] (c =
0.51%in chloroform Exampl e 11

15B, 17[ er r¢p fAR@I NV 701 @11 -1 -ddeaBIdY lasNad- 0414, 518) F2 pentf sUQqico=
pentyl thio)-propylam no] -pentyl}-estra-1,3,5(10)-tri ene- 3, 17[err]-

di ol 0l5¥4 Dh adhIbdegbraeriun(l11) chloride is stirred for 2 hours at
roomtenperature in 15 m of tetrahydrofuran, mxed with 3.75 m of a
3-nol ar net hyl magnesi um brom de sol ution while being cooled with ice,
stirred for 15 mnutes while being cooled and for 30 m nutes at room

t enper at urBxampk®l 11 i on of 650 rrg of 3-

hydr oxy- 15[ err]-nmethyl-7[err]-{5-[ I\I—rrethzl-l\l—S (4,4,5,5, 5-pentafl uoro-
pentyl t hi o) - 358p\7arDisetyAryrr{Es{Namet Ry b¢N )= €4 %rﬁrlﬁh%&en‘(asféél%&mpl e
10e) in 7 m of tetrahydrofuran is added in drops, stirred for 2 hours at
room t enper ml%)e‘i?é'é’?ﬁ'h@&@@hrpﬁgtyﬁbt%%%%'e’di%?H%’a‘t’iﬁ’eﬁrﬁﬂ‘wl um
chloride solution. Then, it is diluted g@vé; et hyl acetate, washed with
saturated amoni um chl ori de solution an te dried on sodiumsulfate,

concentrated by_e po;‘g‘%L ]ﬁnjoe;" a vacutj%?rﬁlg[h %:1:]0%%70? a%q%(liegnfog Ei ﬁgugsl

with dichlor oms{’h

di met hyl - gf{é é@*ﬁﬁgg{a@tg (éq 556351 "f/%‘t%f%?% /! bkl with 3.75

propyl am noJ-penty 5{ trlene err
ml of a 3-molar methylmagnesium bromide solution while being
cooled with ice, stirred for 15 minutes while being cooled and
for 30 minutes at room temperature, a solution of 650 mg of 3-
hydroxy~-158-methyl-7a—-{5-[N-methyl1-N-3-(4,4,5,5,5-pentafluoro-
pentylthio) -propylamino]-pentyl}-estra-1,3,5(10)-trien-17-one
(see Example 10e) in 7 ml of tetrahydrofuran is added in drops,
stirred for 2 hours at room temperature, and excess reagent is
decomposed with saturated ammonium chloride solution. Then, it
is diluted with ethyl acetate, washed with saturated ammonium
chloride solution and water, dried on sodium sulfate,
concentrated by evaporation in a vacuum and chromatographed on
silica gel with dichloromethane/methanol. 145 mg of 158,17a-
dimethyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-pentylthio) -
propylamino]-pentyl}-estra-1,3,5(10)-triene-3,178-diol is

obtained as an oil. [oz]D22 = -7.3° (¢ = 0.505% in chloroform).



obtained as an oil. [err] =-7.3[err] (cgg 0.505%in chloroform.
55 Exanple 12

11[err]-Fluoro-7[err]-{5-[N-nmet hyl -N-3-(4, 4,5, 5, 5-pent af | uor opentyl t hi o) -
propyl am no] - pentyl }-estra-1,3,5(10)-triene-3,17[err]-diol a)

11[err]-Fl uoro-estr-4-ene-3,17-di one 4.6 m of

perfl uorobgitaRerd -s2/l fonic acid fluoride is added in drops to 5.0 g of
11[ err]-hydroxy-estr-4-ene-3,17-dione in 100 mM of toluene and 7.3 m of
1, 8- di azabi Ly<F Didrch 1 B -fredtiny 10N -30{(ar, 4], €, SABtpen8Af onbpentyhthio) -
solution is diluted wwth ethyl acetate, washed with saturated sodi um
chlori de sol uti propgiliamdnojrpentyl prestradl by, 2yBporiatiene+ ) 17 Bracdiaim
After the crude product is chronatographed on silica gel with a

hexane- et hy) Bt@tBlwoxp-seltontd-ehed-3g LFf-dione
11[err]-fluoro-estr-4-ene-3,17-dione with a nmelting point of 173 174Lerr
is obtained. 4b§ mhlqiémqrﬁ:lum@@w@@ydémlg- gcidgfenorydgnés a
7.8 g of 1l[err]-fluoro-estr-4-ene-3,17-dione is stirred

2. AT RS T ot Q‘*a”%?t ftar

m‘ : gr e'é%l: CIE? ‘E%’I‘%Rﬁ??\ﬁ%ﬁédﬁqﬂ;%fﬁ Mgg’lc%’& El%’g ﬁglupg ?‘I o%

i%g[e;;]r]fcl ?ﬁ é 0">9y“b1 % 8| ﬁlﬁtf Bhe Wi ?ﬁlute?re‘f’fﬂhge%g nt of
i%@?sogrn39$he %}%ﬂ#&{ﬁggtéa d&uﬁ?%&ﬁo%a@ed%%gﬁtgoﬁz droRa

5mM of a um ace on an I'n portions
and concentrated by evaporation in a vacuum. After the crude

product is chromatographed on silica gel with a hexane-ethyl
acetate gradient, 3.8 g of 11B-fluoro-estr-4-ene-3,17-dione with

a melting point of 173-174°C is obtained.

b} 1i1f-Fluoro-3-methoxy-estra-3,5-dien-17-one

7.8 g of 11B-fluoro-estr-4-ene-3,17-dione is stirred in 40
ml of 2,2-dimethoxypropane with 780 mg of pyridinium-toluene-4-
sulfonate for 5 hours at 80°C. Then, 1.5 ml of triethylamine is
added, it is diluted with ethyl acetate and washed with saturated
sodium chloride solution. After crystallization from methanol,
5.3 g of 118-fluoro-3-methoxy-estra-3,5-dien-17-one with a

melting point of 173°C is obtained.

¢) 1i1B-Fluoro-estra-4,6~diene-3,17-dione
5 ml of a 10% sodium acetate solution and, in portions, 2.5
g of 1,3-dibromo-5,5-dimethylhydantoin are added in succession to

5.0 g of 11B-fluoro-3-methoxy-estra-3,5-dien-17-one in 50 ml of



g of 1, 3-dibrono-5, 5-di net hyl hydantoi n are. added in succession to 5.0 g of
11[err]-fluoro-3-nmethoxy-estra-3,5-dien-1I7-one in 50 m of

56 DMF at O[err]C. After 30 minutes, 2.3 g of sodiumsulfite is added
and then 2.5 g of lithiumbromde and 2.0 g of lithiumcarbonate, and it
is stirred for 2 hours at 100[err]C. The reaction mxture is stirred into

i ce water.pdiedreel.pi hated BHOFURhtES, SHCE i Pned s fum dhbisalteed d rclday|
acetate, washed with water, dried and concentrated by evaporation in a

vacuum Afdmd e ysisld izt iah vy erogtidyl angetabeg 3f61ftivfium carbonate,
11[err]-fluoro-estra-4, 6-diene-3,17- dione with a nelting point of

198[ err] C amd obt aisexstirredd)for 2 hours at 100°C. The reaction mixture is
11[err]-Fluoro-7[err]-(5-tert-butyl-dinmethylsilyloxypentyl)-estr-4-

ene- 3, 17- détoirered intd.iq wiftemgnaddieupriecipd takedf pTpRUEt ieagretiieredor m
the G&Gignard reagent under nitrogen with a solution of 95.3 of 1-

br onp- 5- tecpffbm:ﬁsceﬁmhmsauramlowt@aewwéteﬁawwhowatene §1849812d
4147-4150] in 260 m of THF. At -30[err]C, 32 g of pperg 27 Jc
added, andcemesntaatedby B@Rqralipy dred w&ca&u@:du éﬁ&er ze¢ YaFahélFﬂ PACL6
m of THF is added in dro After the_ reaction is co d m xed
with 20. 4 Rrompse %l%‘?e%%e% S ad PF did- OFQaSFFBﬁ%gt'aFSnFS s??rred
|nt0|ce ter. recipitated pro I suctl ned di ssolved in
ethyl acetiPRe Yk @he‘g ’ﬁeeiu‘{)]rréq R/ﬁltrﬁc \ﬁ«%ﬁ?s 13- PR L0G er "the crude

pr oduct |s chr omat ogr aphed on silica gel vvith a hexane-ethyl acetate
gradient, 23.9 g of 11[err]-fluoro-7[err]-(5-tert-butyl-

di met hyl si jy! oxypepi Ydis Spd L (e bulty AR thy 1288031889 paAt Y1) —estr-4-

ene-3,17-dione
7.9 g of maghesium in 40 ml of THF is reacted to form the

Grignard reagent under nitrogen with a solution of 95.3 g of 1-
bromo-5-tert-butyl-dimethylsilyloxypentane [Tetrahedron Letters
1982, 4147-4150] in 260 ml of THF. At -30°C, 32 g of copper(I)
iodide is added, and then 29 g of 11B-fluoro-estra-4,6-diene-
3,17-dione in 290 ml of THF is added in drops. After the
reaction is completed, it is mixed with 20.4 ml of glacial acetic
acid, and the reaction mixture is stirred into ice water. The
precipitated product is suctioned off, dissolved in ethyl
acetate, washed neutral with water and dried. After the crude
product is chromatographed on silica gel with a hexane-ethyl
acetate gradient, 23.9 g of 11B-fluoro-7a-(5-tert-butyl-
dimethylsilyloxypentyl)-estr-4-ene-3,17-dione is obtained as a

foam.



f oam 57 97 e)
11[err]-Fluoro-7[err]-(5-hydroxypentyl)-estr-4-ene-3,17-di one A
solution of 23.1 g of 11[err]-fluoro-7a-(5-tert-butyl-

di net hyl si | yl oxypentyl)-estr-4-ene-3,17-dione in 115 m of THF and 64 ni

of water are stirred with 128 ml of glacial acetic acid for 2.5 hours at
50[err] C. dhe 1ematiwdrdr7d-fs-Hydroxypentiyaledshy-4eenpesatieaionea vacuum
taken up in ethyl acetate, washed with water and dried. 20.4 g of
11[err]-fl uor o-H[ssXytidn hyfiraswypentofl 11estfluoréd-gne{S,-térti-bukyls obt ai ned
as a foam f) T7a-(5-Acetoxypentyl)-11[err]-fluoro-estr-4-ene-3,17-di one
20 g of 1ldimethyl=zlyvldfyrrdntit)mehtoxtpemey3) 1@stdionechn- 3137ml df oBBFi n
100 m of pyridine can be reacted over a period of 2 hours with 50 m of
acetic anhgudi6le mt @5[watgwc, arma’i:m;eﬂ wifth dagemli efagdagial drekifcacifd
It is stirred for 45 m nutes. s extracted with diethyl ether, shed
wi th 2N sufemir? €5 depwrs %9r5%¢he TheereafllPRMEBEWE oFf | CORRRAYEAY

succession with saturated sodi um bi carbonate s wat er. Afte
dryi ng anﬁV%BﬂE%E%?%I}?NPtﬁ??ﬂﬂﬁﬂn@ﬂﬁ%ﬂ1qﬂ1%9 @gbyhnFCF%QQSVUHESB?SdH&%h i's

8?:3?2& ??%%Jc‘%%fe%’gai HE91 eiﬂ%rq LI are e Lo L S e
t t 4
gl[eeri]rlg(g?i %?%xypg%té/f‘?&li er rl?p% uorossahfcgi%oxy estra-1, 3,5(10) -

trien-17-one 6 of copper(ll) bromde and 3.6 g of 1ithium bronide
are

f) 70c-(S-Acetoxypentyl)-11B-fluoro-estr-4-ene-3,17-dione

20 g of 11B-fluoro-7a-(5-hydroxypentyl)-estr-4-ene-3,17-
dione in 100 ml of pyridine can be reacted over a period of 2
hours with 50 ml of acetic anhydride at 25°C. Then, 5 ml of
water is added at 0°C, and it is stirred for 45 minutes. It is
extracted with diethyl ether, washed with 2N sulfuric acigd,
pyridine-free, and the solution is neutralized in succession with
saturated sodium bicarbonate solution and water. After drying
and concentration by evaporation in a vacuum, the crude product
is chromatographed on silica gel with a hexane-ethyl acetate
gradient. 17 g of 7a~-(5-acetoxypentyl)-118-fluoro-estr-4-ene-

3,17-dione with a melting point of 78.4°C is obtained.

g) 7a-(5-Acetoxypentyl)}=-11f-fluocro-3-hydroxy-estra-1,3,5(10)~-
trien-17-one

18.6 of copper(Ill) bromide and 3.6 g of lithium bromide are
added to 16.5 g of 7a-(5-acetoxypentyl)-11B-fluoro-estr-4-ene-

3,17-dicne in 190 ml of acetonitrile at 80°C. After 15 minutes,



added to 16.5 g of 7[err]-(5-acetoxypentylyd-11[err]-fluoro-estr-4-ene-
3,17-dione in 190 m of acetonitrile at 8 %err]C. After 15 m nutes,

58 the reaction mxture is stirred into sodi um bi carbonate- contai ning
ice water. The precipitated product is suctioned off, dissolved in ethyl
acetate, washed with water, dried and concentrated by evaporation in a
vacuum Aftrs F&ScEiolenpEnatetis it iy aphaddmobisakboaatel with a
hexane-et hyl acetate gradient, 8.5 g of

7[err] - (5-eontakypent g -ddfer r | -Tlaigrecdfitdtedy product is suctioned off,

estra-1,3,5(10)-trien-17-one is obtained as a foam h)
7[ err] - (5- Atssokyedniy| ethy] cacdtdfaommsded atithhyatepyr dnigdypogy) -
estra-1,3,5(10)-trien-17-one 8.2 g of

7[ err] - (5- acecenrypabed| hy 19yapeTatiarin 3 WAy - eé\tfltﬁr the Crude product
1,3,5(10)-trien-17-one in 8 m of THF is stirred with
3, 4- di hydr s 2fhpoRakograPihed oRy %ﬁlkﬁ%(HQkﬂﬂiﬁﬂ @oﬁﬁéaéélﬁtﬁy&réF@taFSr 2.5

hours at room_tenperature. Then, 0. of tri ne i s ag i's

di | uted mngﬁa@%ﬁQ r ageP a¥ Ot mﬁ%ﬁ@érﬁﬁ?q9¥%HQH§¥i§ lgbé SR IR0) Vggoxy'

sol ution, rated ev t.ian cuum After the
crude prodﬁﬁ r?s cﬁ gﬂgﬁ {;ﬁbﬁ%dl nesaf }tgaé“e\ﬂ taﬁ 3 exﬁ‘ne ethyl acetate
gradient, 7.8 g of 7a-(5-

acet oxypentyl)-11[err]-fluoro-3-(tetrahydropyran-2-yl oxy)-estra-

1, 3,5(10) Il epal¥eQ -2 -
11[err] Flhgroggaz?5ﬂﬁig§§ pen?ff-ffﬁf%{gﬁ%ﬁni“&ﬁ%ﬁﬁ;?ydrﬂpyran yloxy)

estra-1, 3, ggt@h=h! 565114y CBRien-17-dné J
7[err]- (5 acetoxypentyl) li[err]- fluoro 3- (tetrahydropyran-

8.2 g of 7a-(5-acetoxypentyl)-118-fluoro-3-hydroxy-estra-
1,3,5(10)-trien-17-one in 86 ml of THF is stirred with 8.6 ml of
3,4-dihydro-2H-pyran and 820 mg of p-toluenesulfonic acid hydrate
for 2.5 hours at room temperature. Then, 0.5 ml of triethylamine
is added, it is diluted with ethyl acetate, washed with saturated
sodium chloride solution, dried and concentrated by evaporation
in a vacuum. After the crude product is chromatographed on
silica gel with a hexane-ethyl acetate gradient, 7.8 g of 7a-(5-
acetoxypentyl)-11B3-fluoro-3-(tetrahydropyran-2-yloxy)-estra-

1,3,5(10)-trien-17-one is obtained as a foam.

i) 11B-Fluoro-7¢~(S5-hydroxypentyl)-3-(tetrahydropyran-2-yloxy)-
estra-1,3,5{10)-trien~17-one

7.4 g of 7a-(5-acetoxypentyl)-118-fluoro-3-(tetrahydropyran-
2-yloxy)-estra-1,3,5(10)-trien-17-one in 370 ml of methanol and
37 ml of water is stirred at room temperature with 1.8 g of

potassium carbonate. After 3 hours, the reaction mixture is



2-yloxy)-estra-1,3,5(10)-trien-17-one in O m of nethanol and 37 m of
water is stirred at roomtenperature with 1.8 g of potassium carbonate.
After 3 hours, the reaction mxture is

59 added to ice water. The precipitated product is suctioned off,

di ssolved in ethyl acetate, washed neutral with water, dried and

concentr at gdady €yapes ahd©dk | N The/ FHHENp i thtRad prbalitierk] shibuabaed| 6£E] -
(5- hydroxypentyl)-3-(tetrahydropyran-2-yl oxy)-estra-1, 3, 5(10) -
trien-17- ofgss61 064 ai negtyg]l aadditdBe, wdshed neutral with water, dried and
11[err] - Fl uoro- 3-(tetrahydropyran-2-yloxy)-7[err]-(5-p-
t ol uenesul éongénkypead yby - esdpaedt, Qb (it0)a tvacamml7- Gn® g of 18pFfJuokro-7a-
11[err]-fluoro-7[err]-(5-hydroxypentyl)-3-(tetrahydropyran-
2-yl oxy) - e$5rhydr8xppantyl y + en( Uetmaty dnopsdr ani—2ofy Loywi) diesérias 1, St PN -at
roomtenperature with 6.0 g of p-toluenesulfonic acid anhydride for 3
hours. Thetsaéntisnone &$|eperiingd Bethyficamcet ate, washed with saturat ed
sodi um chl oride solution, dried and concentrated by evaporation in a
vacuum The crude product is chronmatographed on silica gel with a
hexane-ethég acehate radi en

r

11[err]-f1 dbrot3Br¥LRe ‘Hy%l?Sﬁéﬁﬁ?fizgiﬂ%’!‘ﬂ‘éﬂﬂxf(’&”'(5'9'

B R T

e o oDt L b PR 6L (L W AR Ry aropyran-

11[err] -1 yoy@aRy| LELERRY AT 9PN 26y Ze¥1 QX7 Tl (B Rl of pyridine is
stirred at room temperature with 6.0 g of p-toluenesulfonic acid
anhydride for 3 hours. The solution is diluted with ethyl
acetate, washed with saturated sodium chloride solution, dried
and concentrated by evaporation in a vacuum. The crude product
is chromatographed on silica gel with a hexane-ethyl acetate
gradient. 5.7 g of 11B-fluoro-3-(tetrahydropyran-2-yloxy)-7a-(5-
p-toluenesulfonyloxy-pentyl)-estra-1,3,5(10)-trien-17-one is

cbtained as a foan.

k) 1ig-Fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio)-propylamino]-pentyl}-3-(tetrahydrapyran-2-
yloxy)-estra-1,3,5(10)~trien-17-one

2.0 g of 11B-fluoro-3-(tetrahydropyran-2-yloxy)-7¢-(5-p-
toluenesulfonyloxypentyl)-estra-1,3,5(10)-trien-17-one in 44 ml
of DMF is stirred at 80°C with 1.2 g of methyl-[3-(4,4,5,5,5-
pentafluoropentyl-thio)-propyl]-amine. After 6.5 hours, the

reaction mixture is mixed with water. It is exttacted with ethyl



t ol uenesul f onyl oxypentyl)-estra-1, 3, 5(10) (grl en-17-one in 44 M of DW is
stirred at 80[err]Cwith 1.2 g of nethyl ? (4,4,5,5,5-

pent af | uor opentyl -t hi o) -propyl]-am ne. After 6.5 hours, the reaction

m xture is mxed with water. It is extracted with ethyl

60 acetate, washed with saturated sodium chl oride solution and

concent r at £cb yc £V aRAMEd Qi RALEAHER sobiah ERtogiddesPradichn and
chr omat ogr aphed on silica gel with a nmethylene chloride- nethanol

gradi ent, dorkcdn®fatidd sy levdporraridrerin] of Sachunet hxEték 3the crude product
(4,4,5,5, 5-pent af | uoropentyl thio)-propyl am no] - pentyl }- 3-

(t et r ahydr b yclanera tydgrayhes tora-sli, 13 ca( H@)1- wiitbnalfebhglese chleirhde-as an
oil. 1) 11[err]-Fluoro-7[err]-{5-[Nnethyl-N3-(4,4,5,5,5-

pent af | uorogemydl ddrnpy | lad m]omém%ﬂt}lll@r@réﬂréﬁym‘am?’ﬁhﬁlZN -3-
yloxy)-estra-1,3,5(10)-trien-17[err]-ol 350 ng of sodi u&n bor ohydri de

i s added |(14p@;m@n%-m@tga@hgnrqgentylthlo)—propylamlno] -pentyl}-3-
11[err]-fluoro-7[err]-{5-[N-nmethyl-N 3-(4 5, 5-pent af | uoro

pent hyl t hi 6}915?%%39@%?%%&11%‘}"@ '(et%trraa'ﬂy&rlérﬁroéntﬁlﬁf‘o}y)‘one is

estra-1, 3, 5&10% trien-17-one in 17 mM of THF, 10 mM of ethanol and 4.2 nm
of water PLBRLRPY @S R e?180 ninutes, the reaction mixture is stirred
into ice water, extract ed with ethyl acetate, washed with saturated sodi um
chl ori de sol uti on and concentrated by evaporation in a vacuum 1.7 g of

crude 11[65’1{ ;igogi’gﬁgﬁ 2§ flimetnyl-N-3-(4,4,5,5, 5~

nmet hyl uor opent hi 0) - progyl’am no] -

pentyl }- 3- é&ﬁ&g\eﬁwfaﬁaﬁepx@ny&pzy:)sﬁfarm'lo]&p‘ank@)nusi-qme&bayakagyrahsz-
obt ai ned a am _
yloxy)-estra-1,3,5(10)~-trien-178-01
350 mg of sodium borohydride is added in portions to 2.0 g
of 11B-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro-
penthylthio)-propylamino]pentyl}-3-(tetrahydrapyran-2-yloxy)-
estra-1,3,5(10)-trien-17-one in 17 ml of THF, 10 ml of ethanol
and 4.2 ml of water at 0°C. After 30 minutes, the reaction
mixture is stirred into ice water, extracted with ethyl acetate,
washed with saturated sodium chloride solution and concentrated
by evaporation in a vacuum. 1.7 g of crude 11B-fluoro-7a-{5-[N-
methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-propylamino]-
pentyl}-3-(tetrahydrapyran-z-yloxy)-estra-1,3,5(10)—trien—17B-ol

is obtained as a foan.



61 m 11l[err]-Fluoro-7[err]-{5-[NNnethyl-N-3-(4,4,5,5, 5-

pent af | uor opentyl t hi o) - propyl am no] - pentyl}-estra-1, 3, 5(10) -
triene-3,17[err]-diol A solution of 1.6 g of
11[err]-fluoro-7[err]-{5-[ Nnet hyl - N- 3-

(4,4,5,5, 5-pent af | uoropentyl t hio)-propyl am no] - pentyl }- 3-

(tetrahydrgpyr e Mepds78S¢s - immbthylON-B-i(@p4} [ ey 6}-0l in 20 m  of
met hanol and 2 ml of water is stirred with 1.0 g of oxalic acid. After 3
hours, thepérestivdrapeity rhiojagieplanine Jwpeatyl}-estsaex,Badf{ddnith
met hyl ene chl ori de, washed wth saturated sodiumchloride solution, dried
and concentri¢medyi12¥apioshtion in a vacuum After the crude product is

chromat ographed on silica gel with a nethyl ene chlori de-net hanol gradient,
1.1 g of A solution of 1.6 g of 11R-fluoro-7a-{5-[N-methyl-N-3-

11[err]-fluoro-7a-{5-[ N-net hyl - N-3- (4, 4, 5, 5, 5- pent af | uoropent yl t hi o) -
prppylan1n6}rbeﬁt§}?fE%@?%ﬁhgqfqﬂqﬂb¥thkﬂk;ﬂ?PP?PéF#PQdFBPn%NXh‘é' mel ting
point of 95[err]C is obtained. Exanpl e 13 . .

11- Fl uor o- PFeEF3bYSraRIFRR TR TY I 2S5t u8 15, 3., 5 (10) ~trien-178-0l in 20 ml

F])_egt ?2 l]_(L)I?E 8??13%5?%’81% ]E%ﬁr)]cﬂ% &F{)Fgfllv\?a@enrogi%e t%h:}re_de%ti[t%_ 1.0 g of oxalic
11[err]-fl -7as{5- - -(4 : - . .

pent af} gorggiﬁt y?%%?%%l\%:%%y %m!\l:h}g f%eeaﬁc[tiﬁ]c% g“sﬂxrté{rﬁ iSS(':\fg)E_d to ice water.
triene-3, 17B-dLoL ] . . '
0.5, L2 0Ok ef oy TR brk ), dppikeyighesastiacad o

diluted wi %Bdﬂgﬁhbﬁh%ﬁ&@' 951861 onasdieby Wdd Shderirad 0 dyuBvapoghitden
solution, dried and concentrated
in a vacuum. After the crude product is chromatographed on
silica gel with a methylene chloride-methanol gradient, 1.1 g of
11f-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-triene-3,178-diol with a

melting point of 95°C is obtained.

Example 13
118-Fluoro-7a-{5~[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino}-pentyl}-estra-
1,3,5(10)-triene-3,178-diol

580 mg of 11iB-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino}-pentyl}-estra-1,3,5(10)-
triene-3,178-diol in 24 ml of methanol and 1.1 ml of water are
stirred at room temperature with 350 mg of sodium periodate.
After 1.5 hours, it is diluted with methylene chloride, washed
with saturated sodium chloride solution, dried and concentrated

by evaporation in a vacuum. The crude product is chromatographed



by evaporation in a vacuum The crude progdyct is chromatographed

62 on silica gel with a nethylene chloride-nethanol gradient. 287 ng
of 11[err]-fluoro-7a-{5-[N-nethyl-N3-(4,4,5,5,5-

pent af | uor opent anesul fi nyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) - :
triene-3,17B-diol wth a nelting point of 87[err]C is obtained. Exanpl e
14 on silidhegel - Fivnro-Meciyprdié o Todidé-elthahdi, Gradient. 287
pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-

1, 3,5(10) -mgi efie1dR2¥]leord-deo{5-@y-methyl-N-3-(4,4,5,5,5-
11[err]-Fluoro-7[err]-{5-[NNnmethyl-N3-(4,4,5,5,5-

pent af | uor ppehafiheeubpenpanepubpyhyhi rtopeianino3pentyl}-estra-1,3,5(10) -
(tetrahydrapyran-2-yloxy)-estra-1,3,5(10)-trien-17-one 2.0 g_of

11[ err] - f| toiene=p &7 Pafydl opytlana melieiyg moirs pf 87°C is obtained.

t ol uenesul f onyl oxypentyl)-estra-1,3,5(10)-trien-17-one in 40 M of DW is
stirred with 2.1 g of nmethyl-[3-(4,4,5,5,5-pentafl uoro-

pent anesul fon Ié-propyl]-anine at 80[err]C. After 7 hours, the reaction

m xture isE§8éB et &d4ice water, extracted with ethyl acetate, washed with

d di hl orj | uti ied d d.b i
Th & vacuum A ter tnd i Rs dhide 1 e BRAERS R S he R She ¥ T ca gel i th
?1F§$?{[frﬁorg?bg@?g??ﬂ?%&?Eg#ggéggif%%yl9=ﬂré¥§¥amino]-pentyl}-estra-

gﬁ?Eéﬁ?:h?&?éﬁ}?:ﬂfgf;F8;§??22?52§Y#gfggﬁ%ﬁﬁgf?éﬁaﬁg?gﬁgpfgtyL%Eained as an

oil. a) 11B-Fluoro-7a~-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-3-
(tetrahydrapyran-2-yloxy)-estra-1,3,5(10)-trien-17-one

2.0 g of 11B-fluoro-3-(tetrahydropyran-2-yloxy-7a-(5-p-

toluenesulfonyloxypentyl)-estra-1,3,5(10)-trien-17-one in 40 ml
of DMF is stirred with 2.1 g of methyl-(3-(4,4,5,5,5-pentafluoro-
pentanesulfonyl) -propyl]-amine at 80°C. After 7 hours, the
reaction mixture is added to ice water, extracted with ethyl
acetate, washed with saturated sodium chloride solution, dried
and concentrated by evaporation in a vacuum. After the crude
product is chromatographed on silica gel with a methylene
chloride-methanol gradient, 1.1 g of 11f-fluoro-7a-{5-{N-methyl-
N-3-(4,4,5,5,5-pentafluoropentanesulfonyl)-propylamino}-pentyl}-
3-(tetrahydrapyran-2-yloxy)-estra-1,3,5(10)-trien-17-one is

obtained as an oil.



63 b) 11[err]-Fluoro-7a-{5-[Nnethyl-N-3-(4,4,5,5, 5-

pent af | uor opent anesul f onyl ) - propyl am no] - pent yl } - 3-

(tetrahydrapyran-2-yl oxy)-estra-1, 3,5(10)-trien-17[err]-ol 1.5 g of
11[err]-fluoro-7[err]-{5-[Nmethyl-N3-(4,4,5,5,5-

pent af | uor opent anesul f onyl ) - pr opyl am no] - pentyl } - 3-

(tetrahydrgpyrfis<r Mhéwd7@S{y - NndtHyhn--i(ana} §, epe-i s nixed at O[err]C
ina mxture of 13 mM of THF, 7.5 mM of ethanol and 3.2 mM of water in
portions vpéhtdFDudEopén tentesul funya)y-pricdhs1afinen -gentyiputes, water is
added, it is extracted with ethyl acetate, washed with saturated sodi um
chl ori de s¢tetranydxhpychm2l-ylonerdstataed ,By sdrapetatiporifA-alvacuum 1.5
g of 11f[err]-fluoro-7[err]-

{5-[ N- net hyl - N- B-§ 49 405, Bl &= plamraf{ Jsor{Gpd dt-aes byl f-8np-YX4,4,5,5, 5~
propyl am no] - pentyl }-3-(tetrahydrapyran-2-yl oxy)-estra-1, 3, 5(10) -
trien-17B-B¢n %ftmﬁ%@pﬁnﬁQﬁﬁ%pﬁ%qnx;knnﬁﬂmyﬂamandypentyl}-3-
11[err]-Fluoro-7[err]-{5-[Nnmethyl-N3-(4,4,5,5,5- , , ,

pent af | uor 6pRRF AMESTARPYRRA Y2 PF B JarRStdle Perv I (10dstrdep-375png) is mixed
triene-3,17B-dj ol, . 1.4 g aof

11[err] -flﬁgr%{cﬂlé‘rra] J‘{léf?ﬁ[“rﬂensgh%‘- Ri30f4THFs §.%.ml of ethanol and 3.2 ml
pent af | uor gpent anesul f onyl ) - pr apyl.anjno]l - pe | 3o 3- .

(rot r ahyar by PARCS: Up RN ELaRs PR Bl B Hokidin, poropyariasy;  Agger; 0

18 m of mpihapol Apdid.8;diapledatar A LAYUARIPYIARULE HoelERory Of

oxalic ac ours, the reaction mxture 1s stirr Into I cC

wat er. Theypefich Plieheda QiAIUE dSuidk&hiWrilde JHRURKLENE aehkar kg, washed
with water, dried and concentrated by evaporation in a vacuum After the

crude proddshckitr&bE@MBY OSv AP h Sid iLyv@lunM t h .8 gebifyhanefivoro-7a-
chl ori de- met hano
{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentanesulfonyl) -
propylamino]-pentyl}-3-(tetrahydrapyran-2-yloxy)-estra-1,3,5(10)~-

trien-17B8-0l is obtained as a crude product.

¢) 1iB-Fluore~-7¢a~{S5~[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)~
triene-3,178-diol

1.4 g of 118-fluoro-70-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentanesulfonyl)-propylamino)-pentyl}-3-
(tetrahydrapyran-2-yloxy)-estra-1,3,5(10)-trien-178-0l1 is stirred
in 18 ml of methanol and 1.8 ml of water at room temperature with
900 mg of oxalic acid. After 4 hours, the reaction mixture is
stirred into ice water. The precipitated product is taken up in
methylene chloride, washed with water, dried and concentrated by
evaporation in a vacuum. After the crude product is

chromatographed on silica gel with a methylene chloride-methanol



64 gradient, 325 ng of
11[err]-f|uoro-?[err]-{5-[N—nethyI-N-3-(i?h,5,5,5-

pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol with a nelting point of 70[err]C is obtained.
Exanpl e 15

16[err]-Fl ot er ofre—bh-rsthyl {14n435(b, b;5,5,5-
pent af | uoré(}gge%%?t'hi:{)j)s- prﬁf%% é%hﬁ)f]rl}lgﬁefﬁt 5% ggs??‘a?%%g?abioj)}-( 1790545

triene-3, Igdprd 4 ribhr@perdanetrl(forighl) 6p2Retihine§t peAt gDE-Ss dra €i pRES (10) -
11.6 g of magnesium chips is suspended in 150 ml of anhydrous

t et r ahydr of i ée -3 07 B-REi X ivgidr G meAgdmly peiptepdr 2d°C viig lokdfihed. of

1- brono-5-chl oro-pentane in 40 m of anhydrous tetrahydrofuran. It is
stirred for 30 minutes at room tenperature, diluted with another 100 m of
anhydrous tetrahydrofuran and cooled to -70[err]C. Then, the solution of
3.04 g ofExamqupke (39 -brom de-di methyl sul fide conplex in 72 m of 1, 3-

di et hyl t et rahydr o-2( 1H) - pyri m di none (DVPU) and 150 m of tetrahydrofuran
are added in dr obSeeRlegromt iy mathvdmisrHSmnid-sethydsNrad-(4ofefrP 2~
Utimately, the solution of 50 g of estra-4,6-_ diene-3,17-di one (Steroids
Vol . 1, 1963pemsflyegopsniylihio) rPRePRIARIRQ} RSN B 198 5 E Ry Ini3 g7 (100 =
anhydrous tetrahydrofuran is addqg W thin %.5 hoyrs. The m xture can be
heated slowly to room tenperat ur 548 Pod’iBrg 84t h while being stirred,

e e AR RS- BRSO g b e L D 0 cool e
The organic phage }sqyexfraehe {lf & {dd™®S Widbended in 150 ml of
anhydrous tetrahydrofuran, and the Grignard reagent is prepared
with 58.8 ml of 1l-bromo-5-chloro-pentane in 40 ml of anhydrous
tetrahydrofuran. It is stirred for 30 minutes at room
temperature, diluted with another 100 ml of anhydrous
tetrahydrofuran and cooled to -70°C. Then, the solution of 3.04
g of copper(I)-bromide-dimethylsulfide complex in 72 ml of 1,3-
dimethyltetrahydro-2 (1H) -pyrimidinone (DMPU) and 150 ml of
tetrahydrofuran are added in drops at an internal temperature of
' -65 to -70°C. Ultimately, the solution of 50 g of estra-4,6-
diene-3,17-dione (8teroids Vol. 1, 1963, 223) and 75 ml of
trimethylchlorosilane in 700 ml of anhydrous tetrahydrofuran is
added within 2.5 hours. The mixture can be heated slowly to room
temperature in a cooling bath while being stirred, acidified the
next morning with 48 ml of acetic acid while being cooled with
ice and mixed with ethyl acetate after being stirred for 15
minutes. The organic phase is extracted three times with

saturated ammonium chloride solution, the agqueous phase is



saturated ammoni um chloride solution, the aqueous phase is

65 extracted with ethyl acetate, then the conbi ned organic phases are
washed with sodi um bi carbonate solution, dried with nmagnesium sulfate and
concentrated by evaporation in a vacuum The residue of 53 g is

chromat ographed on silica gel with hexane/ dichloronethane and et hyl
acetate, Viglth3d e athiyl addtarenerhsh) tast EoftbeAgd 3oidationphases
The sane product is obtaine from 8. 05 g of 7[err]-(5-

hydr oxypendyeé Jusida 4riade-shditmdivirarionatel eolbriby, adBisdhwith maguéesbum
with 8.66 g of triphenyl phosphine in 8 m of carbon tetrachloride and 30
m of acetowmitdtd eard cororarntargtedthy evapoeratieactinoa wagtume i Thei Fesddue
wi t h di chl oromet hane, shaken out with saturated bicarbonate sol ution and
Wit h sat uraf esB cpniwrclesdiataptarhiesh ordsiidd cai gelswdkhnhsypnale and
concentrated by evaporation in a vacuum The residue is chromatographed on
silica gel dihhoxipretanerahrathid asebateacatiglld 3@her eby72-68-g of

7a- (5-chl oropentyl)-estr-4-ene-3,17-dione is obtained, [err] = +68[err] (c
= 0.5%in eh qupgntgl)-qur—4-ene-3,17—d10ne

7a- (5-Chl oropentyl)-3-hydroxy-estra-1,3,5(10)-trien-17-one 18.96 g of
7[err]-(5-ch|or%%%n?@W§-R£94&EFe%ﬁ%9?§ﬁﬁnﬁqb Fos 8-8Ps9oPfed® ®350 M of

col Ut on oRVITSRvREREFH TR e breit ab Tt on 3yl opBlr o) ¥ Br8apgeTi n

mixture | sEoRubren THERR 1Ee Sath PSR R, 4 R Rarke oakkeh e
tetrachloride and 30 ml of acetonitrile at room temperature. The
reaction mixture is diluted with dichloromethane, shaken out with
saturated bicarbonate solution and with saturated common salt
solution, dried with sodium sulfate and concentrated by
evaporation in a vacuum. The residue is chromatographed on
silica gel with dichloromethane and ethyl acetate, whereby 4.08 g

of 7a-(5-chloropentyl)-estr-4-ene-3,17-dione is obtained, [a],? =

+68° (c = 0.5% in chloroform)

b) 7a-(5-chloropentyl)-3-hydroxy-estra-1,3,5(10)-trien-l?-one
18.96 g of 7a-(5-chloropentyl)-estr-4-ene-3,17-dione is
dissolved in 350 ml of anhydrous acetonitrile and mixed under
inert gas at 80°C with a solution of 4.36 g of lithium bromide
and 22.5 g of copper(II) bromide in 390 ml of anhydrous
acetonitrile. It is stirred for 5 more minutes, the mixture is
cooled in an ice bath and mixed with water and ethyl acetate.
The organic phase is shaken out with saturated sodium bicarbonate

solution, the agueous phase with ethyl acetate, the combined



The organi ¢ phase is shaken out with sat ted sodi um bi carbonat e

sol ution, the aqueous phase with ethyl acetate, the conbined

66 organi ¢ phases with saturated common salt solution, dried with
sodi um sul fate and concentrated by evaporation in a vacuum The raw yield
of 19.1 g is chromatographed on silica gel in hexane and ethyl acetate,
wher eby 1080 2 %’iééfegauviéi Y IR Yomdn salt solution, dried with
hydr oxy-estra-1, 3,5(10)-trien-17-one is obtained, which can be

crystal | i zesa{ Rrahexare/ £hd sHaumiraaRa. by evapbbhtiog pai at vadGub| er THE,

[err] = +112[err] (c = 0.5%in chloroform C)
Bi s-3, 17- traweybyldidF| DXyt - {S-chivomadpertaphpdeshr ailica gel in hexane
1,3,5(10), 16-tetraene 5.65 g of

7a- (5- chl canpeetlyy) -acetatd, &y thG.dng3ofl oi1ly 7ené5-ghiprepentyl)-3-
triethylamne and 9 m of trifluoronethanesulfonic acid trinethylsilyl
ester are bydsexyeestya7h, hi5 of0)ditdans 17ame jif chtpdppdxeliish Eaﬁoﬁﬁs.
After cooling, it is diluted with hexane, the upper phase is shaken out
with satur@restablized BrenrbRaRey Sahhareieih@nfi-t h saturated common salt
solution, dried with sodiumsulfgte, and,concentyated hy _evaporation.in
vacuum and it V?%Fﬁgng%4@F1ﬁ4%T§ﬁbtﬁ?ﬂg?lﬁlﬁk -%3F15-B‘5‘ $RcB1028z0tn
chl oropentyl)-estra-1, 3,5(10), 16-tetraene as an oil. d)
7[err]-(5-Chloropentyl)-16[err]-fluoro-estra-1, 3,5(10)-trien-3-0l-17- one

11 P10k O ! £9L . BhaNERY S PRoH okl gt oS

1,3,5(10),16~-tetraene
5.65 g of 7a-(5-chloropentyl)-estra-1,3,5(10)-trien-3-0l1-17-

one, 9 ml of triethylamine and 9 ml of trifluoromethanesulfonic
acid trimethylsilyl ester are dissolved in 75 ml of benzene, and
it is refluxed for 2 hours. After cooling, it is diluted with
hexane, the upper phase is shaken out with saturated sodium
bicarbonate solution and with saturated common salt solution,
dried with sodium sulfate, and concentrated by evaporation in a
vacuum, and it yields bis-3,17-trimethylsilyloxy-7a-(5-

chloropentyl)-estra-1,3,5(10),16-tetraene as an oil.

d) 7a-(5-Chloropentyl)-i6a-fluoro-estra-1,3,5(10)-trien-3-0l-17-
one

The product of the test above is dissolved in 150 ml of
anhydrous dichloromethane and mixed with 14.2 g of N-
fluorcbenzenesulfonimide. After 2 hours of stirring at room
temperature, 50 ml of 8% sulfuric acid is added, it is stirred

intensively for another 3 hours, and then the phases are



fl uorobenzenesul foni mde. After 2 hours of_stirring at room tenperature,
50 mM of 8%sulfuric acid is added, it i s®%tirred I ntensively for another
3 hours, and then the phases are 67
separated. The water phase is shaken out twice with dichloronethane, the
organi ¢ phase is shaken out in succession wth saturated sodi um

bi car bonat g.gnd. pag UMMGD! QLLE SRLMN | QD o lid:PGul tyssadimysul fate and

concentrate y evaporatron rn a vacuum The crude product of 15.3 g is

chromat ogr gphRdoPBmethhfhd, ORE d¥ddh il GIHLLONR! haRgled ich@PHPPKuceeleion
whereby 2.92 g of 7a-

(5-chl or opgity! satblated- Eb80ER-EE¢d1bdnakd (Y ddditmr hdlorideom@lution,
obtained as an oil. The substance can be crystallized from diisopropyl

eth Iher . rrelmah_»mgdpwﬁnh éd@lianr @l fies rgngd odricdeindtdd by @vaoration in a

chl oroform. e)

7a- ( 5- Chl ovapanty| ) The[ ernflef pnodwect 7$£r1] -3rey hid -chetamatbosaphed) on silica
triene-3,17B-di ol 3.0 g of

7[ err] - (5- gellowdpbntljchlospeethane (i bsepropyl G IrL0WhenehYe?-92019 PF- dfe
I's dissolved in 300 Ml of anhydrous toluene wunder inert gas and m xed with
3 portions (8Fchdorpreatkldf1aa1f buorepesEraot vt it Of- 31 meRTd 18
lithiumbromde in ether at_ rogmtenperature at an interval, of m nut es.
After anot RPEa3ped PsuaBsOithe FRGCET ﬁti?QﬁLﬁipiQ?sﬁqxéiﬁfxﬁﬁﬁg rom

sem -saturat,ed ammoni umchloride.solutio Ide hei.ng co i fh 1 C6e
acidified QHLERPESPYYl FUPEE 'a}?Fggéﬂ% R1P &“2 Swi Eﬁ‘]ét hWQ!ég&eii \gi‘%a‘ et in
comnbi ned or gnk% %Qa§es are shaken out with sodiumchloride solution,
dried with |u§13u fate and concentrated by

e) 7a-(5-Chloropentyl)-16a-fluoro-l?a-methyl-estra-l,3,5(10}-
triene-3,178-diol

3.0 g of 7a-(5-chloropentyl)-16a-fluoro-estra-1,3,5(10)~-
trien-3-o0l-17-one is dissolved in 300 ml of anhydrous toluene
under inert gas and mixed with 3 portions of 20 ml each of a 1.5-
molar solution of methyllithium and lithium bromide in ether at
room temperature at an interval of 15 minutes. After another 30
minutes, the reaction mixture is stirred into a semi-saturated
ammonium chloride solution while being cooled with ice, acidified
with 8% sulfuric acid and extracted with ethyl acetate. The
combined organic phases are shaken out with sodium chloride
solution, dried with sodium sulfate and concentrated by
evaporation in a vacuum. The crude product of 3.2 g is
chromatographed on silica gel with hexane and methyl-tert-butyl
ether. The polar fraction of 1.21 g is 7a-(5-chloropentyl)-lé6a-

fluoro-17a-methyl-estra-1,3,5(10)-triene-3,178-diol, which



evaporation in a vacuum The crude producé of 3.2 g is chromatographed on
silica gel with hexane and nethyl-tert-butyl ether. The polar fraction of
1.21 g is 7[err]-(5-chloropentyl)-16a-

fluoro-17[err]-nethyl-estra-1, 3,5(10)-triene-3,17[err]-diol, which

68 crystallizes from diisopropyl ether/hexane, nelting point 70[err]C,

[err] = +7{gy ke , melti t 70°C,
16[err] - Fl %%’F%&?i?i[:leﬁQ %e{‘%ﬂr'];t? ﬁ%de%{rl(rgﬁl?ei hez [bexangy mestang Boin

pentafluore ﬁzyithoxcpeopyganhﬂo&hp@ﬁ@ybﬁmpstra 1, 3, 5(10)
triene-3,1 [e r]-diol 40. 8

7a- (5-chl oropentyl)-16a-fl uoro- 17[err] nmet hyl - estr a-
1,3,5(10)-triene-3,17[err]-diol is dissolved in 0.5 m of

di net hyl f of pani e+ F nolr ¢ v17 g-aheth o 1af- 86 Nrreft hy1-N~3-(4,4,5,5,5-

met hyl am no) - propyl -4, 4,5, 5, 5-pent af | uor opentyl -sul fide and 13 ng of
I|th|un1|oﬂedbaftuenqmdntutthmﬂﬁ1nrdnxlimﬁﬂﬂinn9mﬁw1109F§Fﬂr€:émééﬁolrnert
gas. After cooling, the mxture is mxed with ethyl acetate, shaken out in
successi ontwienesd; 47&t@doLodi um bi carbonate and conmon salt sol ution,
dried with sodiumsulfate, and the solvent is evaporated_in a vacuum_ The

residue is chr69&?0@9a®ﬁeﬂ“bﬁ53§h1?%?&ﬁﬂ e A e o A LT
yield 25

16a- fIuorollgféﬂF?)n%?h??e7fe}?? ¢} NgliRrolyes dp £-5 Bl5of

pent o o1 dogai il Pook i 3B A s Byl 3ty Bt Ol

16[ err] - FI YorRy12hent) - pELEYA = 4] £78 ] 5 [P d e Bt M rd¥edidA-4ui A and 13 mg
of lithium iodide is added and heated for 17 hours to 100°C under
inert gas. After cooling, the mixture is mixed with ethyl
acetate, shaken out in succession with saturated sodium
bicarbonate and common salt solution, dried with sodium sulfate,
and the solvent is evaporated in a vacuum. The residue is
chromatographed on silica gel with ethyl acetate/methanol, yield
25 mg of 16a-fluoro-17a-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio) ~-propylamino}-pentyl}-estra-1,3,5(10)-

triene-3,17R8-diol as an oil.

Example 16
16a~-Fluoro-178-methyl-7a~-{5~[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17a-diol

As a nonpolar product of the chromatography in Example 15e),
7a-(5-chloropentyl)-16a-f1uoro—17B-methyl-estra-1,3,5(10)-triene—

3,17¢-diocl accumulates in an amount of 0.48 g. By



pent af | uor opentyl t hi 0) - propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17a-di ol As a nonpol ar protuct of the chromatography in
Exanpl e 15e),

7a- (5-chloropentyl)-16[err]-fluoro-17[err]-nmethyl-estra-1, 3,5(10) -triene-
3,17[err]-diol accunulates in an anount of 0.48 g. By

i ng_ preh A PRt AT FR SNy BRHEDTHBNEne O KAV SR GICE

mel ti ng point of 65[err % i n 0 orm are

obt ai ned. 1ti dthtofod NBscer ¥ghat g1 @ e- rapctgd_ag_ gdeseyi '
15f), mhe#g%y:ggf#a of f%a-fluoroglg[%&r]-Hg?h§ﬁ-7[gr?f-%@-?ﬁfﬁ%§ﬁ§¥@iiéé%

(4, 4,5, 5, Solpeiedd uor opent yl t hi o) - propyl am no] - pentyl }-estra-
1,3,5(10)-triene-3,17a-diol is obtained. Exanpl e 17

16a- Fl uor o- 17[ e4 ¥ [mgredthytihe’ [arysitalls piMeneiclyitel 8s described in Example
(4,4,5,5, 5-pent af | uor opent anesul fi nyl ) - propyl am no] - pentyl }-

estra- 1, 3, Bj1)0) -whemsley 331 Hoeraf] -1dieslf luoro-1Bg-axtHal - va- p6+ [N SRt Ry -N-3 -
peri odate, as described in Exanple 2, 38 ng of

16[ er r] - f | (fordo-S - Frantiafincrepentydthyiio) NpBopy lamins) Spentyl} -estra-
pent af | uor opent anesul fi nyl) - propyl am no] -pentyl }-estra-1, 3, 5(10) -

tri ene- 3, W{erT (14 dirianestit diTed itdois7 2bkg inpdica- f | uor o- 17a-

met hyl - 7a- {5- [ N-net hyl - N- 3- (4, 4, 5, 5, 5- pent af | uoropentyl t hi o) -

propyl am no] -pentyl }-estra-1, 3,5(10)-triene-3,17[err]-diol. Exanpl e 18
16[err]-FHﬁ&géEfJngr]-nethyl-7a-{5-[N—nethyI-N—3-(4,4,5,5,5-

l16a-Fluoro-17a-methyl-7a~{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfinyl)-propylamino]-pentyl}-
estra-1,3,5(10)-triene-3,178-diol

By oxidation with sodium periodate, as described in Example
2, 38 mg of l6a-fluoro-17a-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5~-
pentafluoropentanesulfinyl)-propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,17B8-diol is obtained from 72 mg of 16a-fluoro-17c-
methyl-?a-{S—[N-methyl—N-3-(4,4,5,5,5-pentafluoropentylthio)-

propylamino]-pentyl}-estra-1,3,5(10)-triene-3,178-diol.

Example 18
l6a-Fluoro-i17a-methyl-7a-{5-[{N~-methyl-N-3~(4,4,5,5,5~
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)~
triene-3,178-diol
As described in Example 15f), 40.8 mg of 7a-(5-
chloropentyl)—16a-fluoro-17a-methyl—estra—1,3,5(10)-triene-3,173-
diol in dimethylformamide is reacted with 70 mg of 3-(N-

methylamino)—propyl-4,4,5,5,5-pentafluoropentylsulfone. After



pent af | uor opent anesul f onyl ) - propylanlno],fentyl} estra-1, 3,5(10)-
triene-3,17[err]-diol As descri bed Exanpl e 15f), 40.8 ng of 7a-(5-
chl oropentyl)-16[err]-fluoro-17a-nethyl-estra-1,3,5(10)-triene-3,17[err]-
diol in dinmethylformamde is reacted with 70 ng of 3-(N

nethylanino) propyl -4,4,5,5, 5-pentaf | uoropentyl sul fone. After

70 _ ) _
16a- quoro f??nﬂf] Hbéﬂgfﬁ£[erﬁfa §1Fﬁfﬁe%ﬁ“|?ﬁfgyl 7a-{5-[N-methyl-N-3

(4,4,5,5, 5pepntafd upronantangsy ks b Yho -
estra-1, 3, g%?gfﬁfiﬁgﬁe 3, f%[err Fﬁﬁénkfglggﬁg?ZEQQagygﬂﬁ oi | ! pen%§l} le 19

16[ err] - Flgorea 71 &F 14 ¢ dP-{einaidugl, 1N1s3a(16,14,1§ 5b5a9ﬁ8aa$éué>ﬁ0@ﬁmy|thl 0) -
propyl am no]j - pentyl} estra 1, 3, 5(10) triene-3,17B-diol a)

7[err]-(5-Chloropentyl)-16[err]-fl uoro- estra 1 3,5(10)-triene-3,17[err] -
di ol and 7[err]-(5-ch|oropentyl)-16[err]-fluoro-estra-1,3,5(10)-triene-
3,17[ err] -Bkample 19 392 ngy of

7a- (5-chl oropentyl)-16[err]-fluoro-estra-1,3,5(10)- trien-3-o0l-17-o0ne,
Exanpl e 15x§q-FluQI¢ﬁ7Qﬁ{&nﬂﬂnﬂeﬁhylﬂﬂaﬁrdhyénéﬂévénpﬁatdf%Bgrvedntnhﬁhlphr
m of a 1-nolar solution of lithiumtri-tert-butoxyal um num hydride in

t et r ahydr of ur anPrepPY3andnolnpeatydl nestedt b i hiEh Tt ana13, Y%B-44&iod | owed
to stir for 30 mnutes at O[err]C, then mxed with water and 8% sulfuric

acid unti?®a m%akﬁyc¥&9¥ﬁ394§¥&h|Rﬁ¢|ﬁ§W&Eﬁ|€§§Ja ands PALPL-EXEPRETRYI7 5

Ut TR GO G R E R ) BT

dry state ﬁnlg vaeiym The crude product is

392 mg of 7a-(5-chloropentyl)-l6a-fluoro-estra-1,3,5(10)-

trien-3-ol-17-one, Example 15d), in 2 ml of anhydrous
tetrahydrofuran is dissolved, and 1.1 ml of a l-molar solution of
lithium tri-tert~butoxyaluminum hydride in tetrahydrofuran is
added while being cooled in an ice bath. It is allowed to stir
for 30 minutes at 0°C, then mixed with water and 8% sulfuric acid
until a weakly acidic reaction is achieved, and it is extracted
three times with ethyl acetate. The organic phase is washed with
saturated sodium chloride solution, dried with sodium sulfate and
evaporated to the dry state in a vacuum. The crude product is
chromatographed on silica gel with hexane/ethyl acetate, whereby
118 mg of 7a-(5-chloropentyl)-16a-fluoro-estra-1,3,5(10)-triene-
3,178-diol and 138 mg of 7a-(5-chloropentyl)-16a-fluoro-estra-

1,3,5(10)-triene-3,17a-diol is obtained, both as solid foan.



chromat ographed on silica gel with hexane{ et hyl acetate, whereby 118 ng of
7[err]-(5-chloropentyl)-16[err]-fluoro-es *a-1,3,5(10)-triene- 3,17B-di ol
and 138 ng of 7a-(5-chloropentyl)-16a-fluoro-estra-
1,3,5(10)-triene-3,17[err]-diol is obtained, both as solid foam

71 b) 16a-Fluoro-7a-{5-[ N-nethyl-N-3-(4,4,5,5, 5-

pent af | uor%eqi{%%@f@lmy%W%ﬂggLﬁ_b- 8%’5 %5%;?55( 10) -

triene-3,17[err y Teacti 1

7a- (5- chl gy expadt Mordgdiy 1t ild) ﬁpgqghgggéﬁgeﬁe}m-ragi;ﬁgel ;23 flg f£6y4 - diol

Qh
wi th 3-(N-nethyl am no) - propyl - afl uoropentyl sulfide, as
descri bed t¥idne®) £78-4bifgr 83 ny of
16[err]-fluoro-7a-{5-[Nnethyl -N3-(4,4,5,5, 5-
pent af | uor opentBy tieagtivromsd arinag pEnt7w-}(SeshlardbpdnbylPica-£fluoro-
triene-3,17[err]-diol is obtained as solid foam Exanpl e 20
16[ er r] - Flestrioa 71 63 19 ¢ {®-fit Tegtandl,-1ME3-d16 14w £B, 5-i¥Anathudanpeo} ybrépw) -
propyl am no] -pentyl }-estra-1, 3,5(10)-triene-3,17[err]-di ol
Anal ogous| 4,4 7%, vap tientst fehudranandvd- Budifipe] 5apNdeechjbedl 3n Example
(4,4,5,5, 5-$ent af | uoropentyl t hi o) - propyl -am no] - pentyl }-estra-

1, 3,5(10) -} ﬁ)enefi%,lnw&%ikﬁ/a-tfslmmgd5as£Namre BnlrN-Bhéds4ant, Bad~ from 100

ng of 7[err]-(5-chl oropentyl ,—16[perr]-f|uoro-estra-l,S,S(lOl-
triene- 3, 19€R Fjuorop ojrpropylamino}-pentyl}-estra-1,3,5(10)~

16 - Fl -7 -{5-[N-net hyl -N-3-(4, 4, 7,.5, 5-
peL'?;H uortg%{ﬁoﬂ%%i’gﬁqili%3 -lgsred’%a&rﬂeﬁo%-sp?ﬁi}g} .%Qéfnr a-1, 3, 5(10) -

Example 20
léa-Fluoro-7a-{5-{N-methyl-N-3~-(4,4,5,5,5-pentafluoropentylthio) -
propylamino]-pentyl}~-estra-1,3,5(10)-triene~3,17a~-diol

Analogously, 75 mg of l6a-fluoro-7a~{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propyl~-amino]-pentyl}-estra-
1,3,5(10)-triene~3,17a~-diol is obtained as a foam in the same way
from 100 mg of 7o-(5-chloropentyl)-l6a-fluoro-estra-1,3,5(10)~-

triene-3,17a~diol.

Example 21
l6a~-Fluoro-7a-{5~[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylaminoj-pentyl}-estra-1,3,5(10)~
triene-3,178-diol
By oxidation of 85 mg of 16a-fluoro-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-pentyl}-estra-
1,3,5(10)-triene-3,178~-diol with sodium periodate, as described

in Example 17, 47 mg of 16a-fluoro-7a-{5-[N-methyl-N-3-



triene-3,17[err]-diol By oxidation7%f 85 ng of
16[err]-fluoro-7a-{5-[ Nnethyl - N 3-

(4,4,5,5, 5-pent af | uor opentyl t hi o) - pr opyl am no] - pentyl }-estra-
1,3,5(10)-triene-3,17[err]-diol with sodium periodate, as described in
Exanpl e 17, 47 ng of 16a-fluoro-7[err]-{5-[ N-nmethyl-N 3-

12 (4.¢4,2,5,%, pepeathteuopepbity subfii AVAY 1 PO AENIH o ntyry -
estra-l,S}S(lO)-t(ig%e-S,l?[err?-digl S obt%iﬁgd agﬁgifoagﬁ%ﬂi Eighple 22
16a- Fl uor estrer-1],3{ 5-(L) FretrhigheN331¢4+-4i515i5-obtained as a foam.

pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-
1,3,5(10)-triene-3,17[err]-di ol As described in Exanple 15f), 65 ng
of 7a-5-(chloropentyl)- 16a-fluoro-estra-1,3,5(10)-triene-3,17[err]-diol
is react e®=Ampied@2 ny of 3- ( N-net hyl am no) - propyl -4
,4,5,5,5-pent af |l uoropentyl - sul fone, and 53 ng of

16a-fl uor o- 7[ err] - { 5- 1 benRlwgroNI s {5 N-meshyl -N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylaninol-pentyli-estra-l,3,5(1qg-

triene-3, 17[ er PERFRHLIYOTopEPLAREFUASORKLHTPIOPY I ainp] ety -éstra~-

7[err]-{5-[N-Methyl-N3-(4,4,5.5_5-pentafl uoropen fhjo)-
propylanino]-pentyl}-estra-l}S?SE?é??I%;fEP?é h£?%¥éﬁ$%rr]-diol a)
7[err]-(5-tert-Butyl-di.nethyl silyl oxyp |)-estr-4-ene-3, 17-. dio _
(734 1 of abdl GeSTarEanad: SraPRLe 85y 88 el (IR ¢
of 1-bromoy gy tEN s e FaTRt BY lsth bY LeXYBRBL#NE75-di0l is reacted with 90
mg of 3~ (N-methylamino)-propyl-4,4,5,5,5-pentafluoropentyl-
sulfone, and 53 mg of l6a-fluoro-7¢-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]}-pentyl}-estra-1,3,5(10)-

triene~3,178-diol is obtained as an oil.

Example 23
7¢-{5-[N-Methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)~
propylamino]-pentyl}-estra-1,3,5(10),14-tetraene~-3,178~-diol
a) 7a=-(5-tert-Butyl-dimethylsilyloxypentyl)-estr-4-ene-3,17-
dione

In 34 ml of absolute tetrahydrofuran, 8.9 g of magnesium
chips with 103 g of 1-bromo-5-tert-butyldimethylsilyloxypentane,
dissolved in 110 ml of tetrahydrofuran, are reacted to form the
Grignard reagent. 2.5 g of copper(I) bromide-dimethyl sulfide
complex and a mixture of 60 ml of 1,3-dimethyl-3,4,5,6-
tetrahydro-2 (1H) ~-pyrimidinone and 70 ml of tetrahydrofuran are

added to this solution at -70°C to -65°C, and the resulting



di ssolved in 110 m of tetrahydrofuran, a?] reacted to formthe Gignard
reagent. 2.5 g of copper(l) brom de-di net sulfide conplex and a m xture
of 60 mM of 1,3-dinethyl-3,4,5,6- tetrahydro 2(1H) - pyri m di none and 70 mi
of tetrahydrofuran are added to this solution at -70[err]Cto -65[err]C,
and the resulting 73 suspension is
stirred fosusSfernsmien Maudtebrrdd -fid 30 orenddhudiegoat ayobsphede: argon
Then, at -70[err]Cto -65[err]C, a solution of 50 g of estra-4, 6-

di ene- 3, 17athosphéSteroi ds Vol . 1, 1963, 233-249] in 730 mM of absolute
tetrahydrofuran and 62.7 nl of chI orotrimethylsilane is added in drops,

and the mi xtur eThenstat retP6v&on-§aiC ata -sfudridrCof Ber aworfkiesgraps , 6he
reaction mxture is mxed with 48 ml of glacial acetic acid at -15[err]C,
and, afterd{@%%u%'é‘sdb?n%tﬁfi‘?#lﬁ'glds iMoli.s IpodiPéEd aR3BhLR4 % eApeaPumé Phto a
m xture of saturated , ammoni um chl ori de sol ution and ethyl acetate. The

organi c ph%B%DIVEQSE%%F%H¥QFOQEEPW@§ﬁ%é2n€hﬂﬂapfiﬁh§8€8§§§m6ﬁhﬂﬂ§ﬁlane is
ol ut Lon ﬁﬁgﬁ% g O“véjl%e%s R o Eare. SUPERAGRE AP 5405
chr ot oor SohedBERHEITREL OBt e tf%f@ﬁrxact Bfofﬁgtlﬁaﬁ‘éfse‘e%ﬁéeih n g
obtai ey aSTatiBt o%vt%‘?";@f{ﬁéréillyé"exyggﬁt Vet is fafiiiees e ROOS Iy,

b)  3-Hydrpxyid[$6hted Sat Ve X VPRSI R Maith 3 Hkhrdd o'fetséﬂﬁ?aa:ga one

ammonium chloride solution and ethyl acetate. The organic phase
is separated, and washed neutral in succession with saturated
ammonium chloride solution, saturated sodium bicarbonate solution
and ultimately with saturated common salt solution, dried on
sodium sulfate and concentrated by evaporation.

The residue is chromatographed on silica gel with
dichloromethane/acetone. 47 g of 7a-(5-tert-butyl-
dimethylsilyloxypentyl)-estr-4-ene-3,17-dione is obtained as a

vellow oil. [a],® = +62.2° (c = 0.545 in chloroform).

b) 3-Hydroxy-7¢-(S5-hydroxypentyl)-estra-1,3,5(10),15-tetraen-17-
one

According to the procedure indicated in Example 1b-1i, 62.7
g of 7o-(5-tert-butyl-dimethylsilyloxypentyl)-estr-4-ene-3,17-
dione is reacted to form 15.8 g of 3~hydroxy-7a-(5-

hydroxypentyl)-estra-1,3,5(10),15-tetraen~-17-one.



According to the procedure indicated in Ezgrrple | b-1i, 62.7 g of
7a-(5-tert-butyl-di nethylsilyloxypentyl)-estr-4-ene-3,17- dione is reacted
to form15.8 g of 3-hydroxy-7a-(5-

hydr oxypentyl)-estra-1, 3,5(10), 15-tetraen-17-one.

74 c) 3-Benzyl oxy-7[err]-(5-hydroxypentyl)-estra-1, 3,5(10), 15-tetraen-

17- one c) PaSBbNLY PExPl7d- By dio i yg]gsweé[t%rar-h-,@éshwsQ&W%Eﬁgérzx-

estra-1, 3,5(10), 15-tetraen-17-one in acetone is mxed wth 3.25 g

of cesium gprhgegate and 1.14 m of benzyl bromide, and the mxture is
refluxed for 1 hour. The reaction mxture is concentrated by evaporation,
the residue is R xelluvidh sBtZ2rg5 hakenmidrodyt+7 cet(By-hydeekgbentyne -
organi ¢ phase is dried on sodiumsulfate and concentrated by evaporation.
The resi duestsa-thspsaloy| Apheetaerstl1-ameeln W7t mlhefaackedohnel iscetixed.
3.12 g of 3-benzyloxy-7[err]-(5-hydroxypentyl)-estra-1, 3,5(10), 15-tetraen-
17-one i s whthi Bed5ayg affcamium cafbonate and 1.14 ml of benzyl bromide,

17- Acet oxy-7[err]-(5-acet oxypentyl)-3-benzyl oxy-estra- ) ) )

1, 3, 5(10), and1thpeniybnee is reﬁxfwqum bfh@irl2 Fhef reaction mixture 1is
3-benzyl oxy-7[err] - g5- hydr oxypentyl)- estra-1,3,5(10), 15-tetraen-17-one in
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chromatographed on silica gel with hexane/ethyl acetate. 3.12 g
of 3-benzyloxy-7a-(5-hydroxypentyl)-estra-1,3,5(10),15-tetraen-

17-one is obtained as a foam.

d) 17-Acetoxy-7a-(5-acetoxypentyl)-3-benzyloxy-estra-
1,3,5(10),14,16-pentaene

A solution of 6.12 g of 3-benzyloxy-7a-(5-hydroxypentyl)-
estra-1,3,5(10),15-tetraen-17-one in 717 ml of acetic anhydride
is stirred with 920 mg of p-toluenesulfonic acid for 1 hour at
room temperature. The reaction mixture is worked up according to
the procedure that is indicated in Example 1j, and the crude
product is chromatographed on silica gel with hexane/ethyl
acetate. 4.6 g of 17-acetoxy-7ca-(5-acetoxypentyl)-3-benzyloxy-

estra-1,3,5(10),14,16-pentaene is obtained as an oil.



estra-1, 3,5(10), 14, 16-pentaene i s obtained_as an oil.

75 e) T7[err]-(5-Acetoxypentyl)-3-benzyl oxy-estra-1, 3,5(10), 14-tetraen-
17[err]-ol A solution of 1.25 g of sodium borohydride in 90 m of
ethanol and 18 m of water is added in drops to a solution of 4.58 g of
17- acet oxy- 7a- ( 5- acet oxypentyl ) - 3- benzyl oxy-estra-

1,3,5(10), dft, 195 Ppil RESEokFpeifr Pl Y3 HerRl1loaRyds@idLan338¢186 )10l tebtaen-

et hanol at roomtenperature, and the m xture’is stirred for 1 hour. The
reaction nmyxgLee is mxed with 4 ml of glacial acetic acid, concentrated
by evaporation, and the residue is taken up in ethyl acetate. The organic
phase i s washedawséhusish usE i TRrdaatendidin ddrohyseddemiaubband afd
concentrated by evaporation. The residue is chromatographed on silica gel
with hexaethahbdylandeltitel &f Matpwfis’addedadet dxppentyl p- §olution of
benzyl oxy-estra-1, 3,5(10), 14-tetraen-17[err]-ol is obtained as a foam

f) 3-Benz¥hbRyg 7¢Er 1T -G byxly vkypehtadotaamenty 13 SCbenzydorgreatha-
17[err]-ol 2.16 g of 7a-(5-acetoxypentyl)-3-benzyl oxy-estra-

1, 3, 5(10), 143 B{tQknlarlerpentaens Inphi& idd b ttetyahydrgfurrn aBehafdl M
pot assi um hydr oxi de_sol uti on overni ght at room tenperature. The rﬁa%tion
m xture isoéoﬂFBﬂn?ﬁt%tiE%Q%O$%FP%%E L8 e PN G TS0 Gt FEATTPHRe LOT L
precipitate is suctioned off, faken up in dichl.qronethane, shed with.
sat ur at ed B8HRon Ea?tre%%?h??omféﬁﬂq%xé%np%ﬁﬁﬂ &H&@Ugf eogngwggﬁggn?FSPéﬁ
by acid, concentrated by evaporation, and the residue is taken up in
ethyl acetate. The organic phase is washed with sodium
bicarbonate, dried on sodium sulfate and concentrated by
evaporation. The residue is chromatographed on silica gel with
hexane/ethyl acetate. 2.16 g of 7a-(5-acetoxypentyl)-3-
benzyloxy-estra-1,3,5(10) ,1l4~-tetraen-178-0l is obtained as a

foam.

f) 3-Benzyloxy-7a-(5-hydroxypentyl)-estra-1,3,5(10),14~tetraen-
178-01

2.16 g of 7a-(5-acetoxypentyl)-3-benzyloxy-estra-
1,3,5(10),14-tetraen-178~0l is saponified with 38 ml of 1N
methanolic potassium hydroxide solution overnight at rocom
temperature. The reaction mixture is poured into ice-cold
saturated common salt solution, the precipitate is suctioned off,
taken up in dichloromethane, washed with saturated common salt
solution, dried on sodium sulfate and concentrated by
evaporation. 1.86 g of 3-benzyloxy-7a-(5-hydroxypentyl)-estra-

1,3,5(10),14~-tetraen-178-0l1 is obtained as a foam.



evaporation. 1.86 g of 3-benzyl oxy-7a-( 5-,}]5ydr oxypentyl)-estra-
1,3,5(10),14-tetraen-17[err]-ol is obtained as a foam

76 g) 3-Benzyl oxy-7a-(5-tosyl oxypentyl)-estra-1, 3,5(10), 14-tetraen-
17B- ol Under the conditions of Exanple 1o, 3.03 g of 3-benzyl oxy-
7a- (5- hydroxypentyl)-estra-1, 3,5(10), 14-tetraen-17[err]-ol wth 2.31 g of

p-t ol uenesy)l f oNigemG 1GRUNL (sdeoish 188 Bknq,lgyéséwelw,s [ E@F ] £ ¢ SOF &S
up and chromat ogr aphed on silica gel. g g o -

benzyl oxy-1Am¥g1 - (5-t osyl oxy-pentyl)-estra-1, 3,5(10), 14-tetraen-17[err] -

ol is obtained as a foam h)

3- Benzyl oxy- 7a-YrstdiN-tht lndndit3ond, 6f5ERahple 1o, 3.03 g of 3-benzyloxy-
pent af | uor opentyl t hi o) - propyl am no] - pentyl }-estra-1, 3, 5(10), 14-

t et r aen- 17]{cer {§~-hgtdroxypemtydql-esitoa-af, 325¢10) , 14-tetraen-178-01 with 2.31
3-benzyl oxy-7[er]-(5-tosyl oxypentyl)- estra-1, 3,5(10), 14-tetraen-17B-ol in
28 m of e3pfi pretdilenastdfeoniics astidr pollydiritie1in75§ ol of pyridine is
N-net hyl - 3-(4, 4,5, 5, 5- ent af | uor opentyl t hi o) -propyl amne in the presence
of 950 ny liﬂac%ﬁra%ﬁ]‘rﬁ‘ﬁa%’o@ﬁ@t ehxrnazograghef pbt 63516 99Hi de3 f9Hrob 3-
hours at a bath tenperature of 80{9err C. The reaction m xture i s poured
into comRFNDEIENY (BHOSHUFYCPER LY ACEERFr LadeP AL R)  bASHREF SRR L 7B~
common sal t. sol ution, dried on sodiumsulfate and concentrated by

evapor at i ¢t J“I%eok?te%lirtﬁ?t 3% ac&ro(?‘??at ographed on silica gel with

hexane/ et hyl acetate. 1.93 g of 3-benzyl oxy-7a-{5-[ N nethyl-N-3-

(4,4,5,5, 5-pentaf |l uoropentyl t hi o) -propyl am no] - pentyl }-estra-

1,3, 5(10) . ff- t RIS AER YAy Plo (S -F-Rlel 0 128-3-1(454s, 5[ BLT] =
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10),14~-
tetraen-178-01

A solution of 2 g of 3-benzyloxy-7a-(5-tosyloxypentyl)-
estra-1,3,5(10) ,14~tetraen-178-0l1 in 28 ml of ethyl methyl ketone
is stirred with 1.77 g of N-methyl-3-(4,4,5,5,5~-
pentafluoropentylthio)-propylamine in the presence of 950 mg of
potassium carbonate and 230 mg of potassium iodide for 5 hours at
a bath temperature of 80°C. The reaction mixture is poured into
common salt solution, extracted with eEhyl acetate, washed with
common salt solution, dried on sodium éulfate and concentrated by
evaporation. The residue is chromatographed on silica gel with
hexane/ethyl acetate. 1.93 g of 3-benzyloxy-7¢-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-pentyl}-estra-
1,3,5(10) ,14-tetraen-17B8~0l1 is obtained as a resin. [o.']D22 =

+47.3° (c = 0.505 in chloroform)



+47.3[err] (c = 0.505 in chloroform 77
1) 7[err]-{5-[N-Methyl-N3-(4,4,5,5, 5- pentafluoropentylthlo)

propyl am no] - pentyl }-estra-1, 3,5(10), 14-tetraene-3, 17[ err] - di ol 10. 2
m of a 1.2-nolar solution of diisobutylalumnum hydride in toluene is
added in drops to a solution of 850 ng of

3-benzyl oxy- 7gafpstMvrREBUY 1 D33 £ ¢4 44 D5 P5 PS-pentafluoropentylthio) -
pent af | uor opentyl t hi o) - propyl am no] - pentyl }-estra-1, 3, 5(10), 14-

t etraen- lprepyllaninon-pentyn} -estitat Lenes edo ¥ QoM teiiaramd-ar,a,7 fadd oihe

m xture is heated for 5 hours at a bath tenperature of 120[err]C. \While
being stirred and2undepfaagdn2anabspheskutidre oeatiisombutybalumd iwsa added i n
drops to a m xture of saturated conmon salt solution and 2N sul furic acid,
ext r act edhydrddet inesolieheeiiyhdded eimt drophe orgy@anluplas ofi 850agigedt
twice with 2N sulfuric acid and three tinmes with saturated common salt

sol uti on, 3dberagydaxysaddirdhr sNrratey hnd-2ohtehtT &t & by evaporati on. The
residue is chromatographed on sitica_g wi t h hexane/ et hyl acetate/O 3096
met hanol . Pe?@aﬁgueropsngganpﬁérﬁy?pxﬂ@m{mphr&?qﬁzi} estra-1, 10),
pent af | uor.opent |o) prop an1n en estra-1 5

t et r aene- %f B& rﬂ gBtalﬂ g t%i?%@ﬁnaﬁeﬁQﬁm'Iéhﬁéﬁﬁ%ﬂr?«:and'§h§?0
in chloroforqj
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met hyl - N- 3rit4utedia aaReRt 3h! HPEBREREYA IR RYaPs by | &8 ¥ ted common salt
solution and 2N sulfuric acid, extracted three times with ethyl
acetate, the organic phase is washed twice with 2N sulfuric acid
and three times with saturated common salt solution, dried on
sodium sulfate and concentrated by evaporation. The residue is
chromatographed on silica gel with hexane/ethyl acetate/0-30%
methanol. 670 mg of 7a-{5-[N-methyl-N-3-(4,4,5,5,5~-
pentafluoropentylthio) -propylamino)}-pentyl}-estra-1,3,5(10),14-
tetraene-3,178-diol is obtained as a foam. [a],? = +43° (¢ =

0.520 in chloroform/methanol).

Example 24
7a-{5-[N-Methy1-N-3-(4,4,5,5,5;pentaf1uoropentanesu1finy1)-
propylanino]-pentyl}-estra-1,3,5(10),1l4~-tetraene-3,178-diol

Under the conditions of Example 2, 400 mg of 7a-{5-[N-
methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-propylamino]-
pentyl}-estra-1,3,5(10),14-tetraene~3,17f~diol with 177 mg of

sodium periodate is reacted, worked up, and the crude product is



pentyl}-estra-1,3,5(10), 14-tetraene-3, 17[ggr]-diol with 177 ng of sodium
periodate is reacted, worked up, and the crude product is

78 chromat ographed on silica gel with ethyl acetate/ methanol. 287 ng
of the title conpound is obtained as a foam [err] = +30.7[err] (c = 0.530
I n chl or of or m net hanol ). Exanpl e 25

7[ err]-{5-thrdbabydrdbBed 4o, Si bide RRIY afilthoedpent acesukepigthanol. 287
propyl am no] - pentyl }-estra-1, 3,5(10), 14-tetraene-3, 17[err]-diol a)

3- Benzyl oxyg 7ofi{ h¢ Ne el diytompdur(dt, ib Dbtdined as a foam. [a],2 = +30.7°
pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-

1, 3,5(10), {4-+eb+220- in[enldraform/metHamtdr) .t he conditions of Exanple 23h,
1 g of 3-benzyl oxy- 7a-

(5-tosyl oxypentyl)-estra-1, 3,5(10), 14-tetraen-17[err]-ol is reacted wth
990 ng of N-nethyl-3-(4,4,5,5,5-pentafluoropentanesul fonyl)- propyl-am ne,
wor ked up, EEABP18e28r ude product is chromatographed on silica gel with

et hyl acet at e/ net hanol .

benzyloxy-7[e??If?B£FRﬂﬁ€$§§F§%é§ﬁ%tﬁuﬁ4{4§1§§ntafluoropentanesulfonyl)-
e T oPepESa Sy SoY Lo REPRYL LSl By 85 Scaepess, 1788100 -
gti??][?5?%kfkg%ﬁéﬁ¥xgggfﬁ?2?g?3?¥i%ﬁﬁﬂ%ﬁ7ﬁﬂ%ﬁi&é#ﬂgﬁg§Erfony!)-

R T e o
(4,4,5,5, 51p8nEqibyoigpeatpaesd7/ryl ) - propyl ami no] - pentyl } -

Under the conditions of Example 23h, 1 g of 3-benzyloxy-7a-
(5-tosyloxypentyl)-estra-1,3,5(10),14-tetraen-17f-0l1 is reacted
with 990 mg of N-methyl-3-(4,4,5,5,5-pentafluoropentanesulfonyl)-
propyl-amine, worked up, and the crude product is chromatographed
on silica gel with ethyl acetate/methanol. 960 mg of 3-
benzyloxy-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylaminoj-pentyl}-estra-
1,3,5(10),14-tetraen~17R-0l is obtained as an oil. [a]fz'=

+48.5° (c = 0.535 in chloroform)

b) 7a-{5-[N-Methyl-N-3-(4,4,5,5,5-pentafluoropentanesulfonyl)-
propylamino]-pentyl}-estra-1,3,5(10),14-tetraene~-3,178-diol

A solution of 100 mg of 3-benzyloxy-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfonyl)-propylamino]-pentyl}-
estra-1,3,5(10),1l4-tetraen-17R8-0l1 in 1 ml of dichloromethane is
mixed with 0.2 ml of dimethylaniline and 73 mg of aluminum

chloride while being cooled in an ice bath, and it is stirred for



estra-1,3,5(10), 14-tetraen-17[err]-ol in Jgm of dichloronmethane is m xed
with 0.2 mM of dinmethylaniline and 73 ng o? al um num chloride while being
cooled in an ice bath, and it is stirred for

79 1 hour at this tenperature. The reaction mxture is poured onto 1N
hydrochl oric acid, shaken out with ethyl acetate, washed with sodium

bi carbonat ¢ gehyt sentANd cahperd Qg€ omme saldctienumiaturedisedoaredodntim
sul fate and concentrated by evaporation. The crude product is

chr onat ogr aghRgaeschilbirta geldwi shakeh chitorartet ethg/l0-ateyate  nwabhrdl with
mg of the title conmpound is obtained as a foam [err] = +36[err] (c =
0.525 chl spdfiumnbieahbhoohie sol@xiemplandGaturated common salt solution,
7[err]-{5-[(29)-2-(4,4,5,5,5-Pentafl uoropentylthionmethyl)-pyrrolidin-

1-yl ] - pent frliedspnasedus( 30} fate eand FARERfinitedq )y evaporation. The
7[err]-(5-Acetoxypentyl)-3-benzyl oxy-estra-1,3,5(10)-trien-17-one A
sol uti on ofreds grefuzfeis]chrobreedsarhed A1 -Shlied Gaf #ditha

S -
1,3,5(10)-trien-17-one anple 1d) in 65 aof , di met hyl f or, ide is m.xed
W th 3. 3 nflighipeApotnanedpriet ot mefnaly; 4 Rebasoies Chideass Ry B
sodi umi odi,de, ,and it is stirred vepni ght, at  roomt erature. The
reaction nitet QPEA8eH0fAF 8 %Pﬁ?b mg?ﬁf,'ﬁﬁﬁ en(8ufngi€ ethyl acetate, the

or gani ¢ pha LS i saturated conmon salt solution, dried on
sodi um suF? P§°§ﬁ 2§§ggﬁbgg?éd by evaporation. The residue is

chromat ographed on silica gel with hexane/ethyl acetate. 7.26 g of
7[ err]-(5-acetoxypentyl)-3-benzyl oxy-estra-1,3,5(10)-trien-17-one
Example 26

7a-{5-[(28)-2~(4,4,5,5,5-Pentafluoropentylthiomethyl)-pyrrolidin-
1-yl]}-pentyl}-estra-1,3,5(10)-triene-3,178-diol
a) 7a-(S5-Acetoxypentyl)-3-benzyloxy-estra-1,3,5(10)~-trien-17-one
A solution of 6.5 g of 7a-(5-acetoxypentyl)-3-hydroxy-estra-
1,3,5(10)-trien-17-one (Example 1d) in 65 ml of dimethylformamide
is mixed with 3.3 ml of benzyl chloride, 8.7 g of cesium
carbonate and 400 mg of sodium iodide, and it is stirred
overnight at room temperature. The reaction mixture is poured
into water, shaken out with ethyl acetate, the organic phase is
washed with saturated common salt solution, dried on sodium
sulfate and concentrated by evaporation. The residue is
chromatographed on silica gel with hexane/ethyl acetate. 7.26 g
of 7a-(5-acetoxypentyl)-3-benzyloxy-estra-1,3,5(10)-trien-17~one

is obtained as an oil.



Is obtained as an oil. 80 b)
3-Benzyl oxy-7[err] - (5- hydroxypentyl) - estra 1,3,5(10)-trien-17-one A
solution of 7.26 g of [err]-(5-acetoxypentyl)-3-benzyl oxy-
estra-1,3,5(10)-trien-17-one in 80 m of nmethanol and 3 m of
tetrahydrofuran is saponified with 22.2 m of 2N sodi um hydroxi de sol ution
overni ght @yt rpEEdANRSHAIAYS-a5-harosgpeneplsobstiani} s, s pooy etirienolZ2Pone
hydrochloric acid, shaken out with ethyl acetate, the organic phase is
washed with satmrsaﬂeftmmﬁfn et gs@Ifutzl-co5,—aceltbgplpentgbtirmﬁbenltyh@:ey-and
concentrated by evaporation. 6.7 g of

3- benzyl oxastifaet+y |3 (D10)driodegpentAHoneednr 801n3, 5 10¢thaneh-andopenl jaf
obtai ned as a foam

C)
3- Benzyl oxyetfarydrqBanags yilso@apenifliede wilith- 22325010pLt ?Neﬁo‘i?‘m Rydroxide
Under the conditions of Exanple lo, 6.5 g of 3- benz | oxy -7L
(5- hydr oxygpehttion exvernighs Bt G0N teReers thEScet ea Ri Fﬁa7 iﬂn sojytion is

t ol uen | f d
Dt th Pene ity 2 diaschiopte, seqd” shaken® SLE R B a‘éﬂ? Q0eehtlrca

3-b I 7 (5- I ]

cbra ned.ashs e e 443 %{eé %?‘cSﬁ%?fé‘?%éo#t@ﬁkﬁ?8%2%#8“@85*r
vent ar | uor SEiEy T i SEER A TR SitoResnEages by eyaperation. 6.7 9
1,3,5(10) - LEi el R _of | _

of 3-benzy oxg?bégﬁgﬂfﬁyfgéy H@%ﬁ%f§aﬁﬂg§?3 %%QQ%S?i8$¥$?P%ﬁtfsggng7?§ng

reacted ;5 optained as a foam.

c) 3-Benzyloxy—7a-(s-tosyloxypentyl)-estra-1,3,5(10)-trien-17-
one

Under the conditions of Example 1o, 6.5 g of 3-benzyloxy-7a-
(5-hydroxypentyl) -estra-1,3,5(10)-triene is reacted with 7.14 g
of p-toluenesulfonic acid anhydride, worked up and
chromatographed on silica gel with hexane/ethyl acetate. 7.45 g
of 3-benzyloxy-7a-(5-tosy10xypenty1)—estra—1,3,5(10)—trien—17-one

is obtained as a foam. ([a],? = +80.6° (c = 0.620 in chloroform).

d) 3-Benzyloxy-7a-{5-[(28)~2-(4,4,5,5,5~
pentafluoropentylthiomethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5{(10)~-trien-17-one

Under the conditions of Example 23h, 4.58 g of 3-benzyloxy-
7a-(5-tosyloxypentyl)-estra-1,3,5(10)-trien-17-one is reacted
with 3.17 g of (2S)-2-(4,4,5,5,5-pentafluoropentylthiomethyl)-

pyrrolidine, worked up, and the crude product is chromatographed



with 3.17 g of (2S5)-2-(4,4,5,5,5- pentaflugtopentylthlonethyl)
pyrrolidine, worked up, and the crude pro i's chronatographed

81 on silica gel with hexane/ethyl acetate. 3.9 g of 3-benzyl oxy-
7a-{5-[(2S)-2-(4,4,5,5, 5-pentaf | uoropentyl -t hi onet hyl ) -
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)-trien-17-one is obtained as an

oi l. [err]Oﬁ'gffléiggéi &f%ﬁ'ﬁhi%%@/élﬂyf QURQtd),.. 3.98Y of 3-benzyloxy-

3- Hydr oxy- 7a- { 5- [ 2-(4,4,5,
pent af | uorppepsyt t 516 pret (W) 9 - Py rsllﬁéi"lt%‘f]hwr]opléﬂ'ﬂylLl:h@&hé@hy1%

1,3,5(10)-trien-17-one Under “the conditi ons” of Exampl e 6 2.05 g of
3-benzyl oxyyrrolidin- 1-yl]—penty1} estra-1,3,5(10)-trien-17-one is obtained

7a-{5-[(2S)-2-(4,4,5,5, 5- pentafluoropentylthlonethyl) pyrrolidin-

1-yl] - pentgs}amsoih: 1, Be REAG) -#32i.60- (Z-one. 157 deberitydmatfestm)l. 25 g of

3- hydr oxy- 7a- { 5- [(28) 2 (4 4,5,5, 5-

pentafluoropentylthionethyl)-pyrrolidin-l-yl]-pentyl}-estra-

1,3,5(10)-trien-17-one is obtained as an oil. J[err] =+22.7[err] (c =

0.475 in cﬁ)or%TEYﬁ§°XY'7¢7{5*[(25)-2 (4,4,5,5,5-

7[err]-{5-[(25)-2-(4,4 Pent af | uor opent_yl t hi onet hyl )

pyrrol i di iPqutafl 5%?9?&%%%%9@@@0@?&%léﬁénglrw[lérPFnawau-estra-Under

the conditions ? gxg 500 ng of 3-hydroxy-7a-

{5-[(2S)-2 (A 2150 "Ew LT9RR opent yl t hi omet hyl ) - pyrrolldln 1-

yI]-pentyI}-est sl 3.5 rien-17- IS re th 1 of - sodi um

bor ohydri de. %ro'f'h% g?ﬁsﬁleorbs rfbtg[]ﬁ%?“lpsle% %éys n ggfanz ﬂ@?{}(] =

) 8'7[err]7&9{5-P(§§P-ﬁﬂ(£¢%f§¥§1Qépentafluoropentylth1omethyl)-pyrrolldln—
l1-yl)-pentyl}-estra-1,3,5(10)-trien-17-one is debenzylated. 1.25
g of 3-hydroxy-7a-{5~-[(2S)-2-(4,4,5,5,5-
pentafluoropentylthiomethyl)-pyrrolidin-1-yl)-pentyl}-estra-
1,3,5(10)-trien-17-one is obtained as an oil. [a]® = +22.7° (c

= 0.475 in chloroform).

f) 7a-{5-[(28)-2-(4,4,5,5,5-Pentafluoropentylthiomethyl)-
pyrrolidin-i-ylj-pentyl}-estra-1,3,5(10)-triene-3,178-diol

Under the conditions of Example 8, 500 mg of 3-hydroxy-7a-
{5-[(28)-2-(4,4,5,5,5-pentafluoropentylthiomethyl)-pyrrolidin-1-
yl]-pentyl}-estra-1,3,5(10)~-trien-17-one is reduced with 100 mg
of sodium borohydride. 325 mg of the title compound is obtained

as an oil. [a],® = - 8.7° (¢ = 0.510 in methanol).



82 Exampl e 27
7[err]-{5-[(2R)-2-(4,4,5,5,5-Pentaf|uorod%%tylthionethyl)-
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)-triene-3,17[err]-diol
Simlar to what is described in Exanple 26d-f, 612 ng of the title
compound i s obtained as an oil from2.3 g of 3-benzyl oxy-

7a- (5-tosy. %@§M§E%424) estra-1,3 ,5 (10) -trien-17-one (Exanple 26c) and

1.6 g of ( 4,5,5, 5- pentafluoro pentyl t hiomethyl)- pyrrolidine.
Exanpl e 28,4, -Pentafl tylthiomethyl) -

17[err]- N@t% fs 5‘? [%2&3 2’(4- %?’g pgﬁfg Fﬁo?ope%?ylth?o%ethyl)
pyrrolidin- 1- 'qufih)Un}-‘Le?tlﬁa v8{ 18t il 2)e; S(dol cilentd-o, 17-diol
7[err]-(5-Chl 6ropentyl)-17 err y -estra-1,3,5(10)-triene- 3 17[err]-

di ol A SU§D@ﬂ§é@nt@fwt5at211Q s Anmadr aus Exampue( bbhyfchbaei flg of the

53.2 m of tetrahydrofuran is stirred for 2 hours at room tenperature, 7
n of a netbylevgoesound bionblten fedditdsoran A froti et.Ryl efharpengydd¥ed in
drops at O[err]C, and the mxture is stirred for 30 mnutes at O[err]C and
for 15 ni noke$satospboxypenpet atestra-Then,s (A Joitatiesr 1f-oneg (Bxkample 26c¢)
7/[err]-(5-chloropentyl)-3- hydroxy-estra-1,3,5(10)-trien-17-one

15b) in 24anfl f6 ge@fah%ﬂ}t#tﬁ%uﬁn%,%MﬁnﬁfnQ%ﬂiWQ?°F§e§FVﬂF§d°W8F£§ﬁbfher
30 mnutes at roomtenperature. The reaction mxture is poured onto
i ce-col d, B¥rtPdidéna@mmoni um chl ori de sol ution, shaken out with ethyl
acetate, the organic phase is dried on sodlun1sulfate and concentrated by
evaporation. The residue is chromatographed on silica gel with
hexane/ethﬁl acgta;g. 753 mg of 7[err]-(5-

xample

17a-Methyl-7a-{5-[ (28)-2-(4,4,5,5,5-pentafluoropentylthiomethyl)-

pyrrolidin-1-ylj-pentyl}-estra-1,3,5(10)~-triene-3,178-diol
ajl 7a-(5-Chloropenty1)—17a-methyl-estra—1,3,5(10)-triene-3,173-
diol

A suspension of 5.21 g of anhydrous cerium(III) chloride in

53.2 ml of tetrahydrofuran is stirred for 2 hours at room
temperature, 7 ml of a methylmagnesium bromide solution (3M in
diethyl ether) is added in drops at 0°C, and the mixture is
stirred for 30 minutes at 0°C and for 15 minutes at room
temperature. Then, a solution of 1 g of 7a-(5-chloropentyl}-3-
hydroxy-estra-1,3,5(10)-trien-17-one (Example 15b) in 24 ml of
tetrahydrofuran is added, and it is stirred for another 30
minutes at room temperature. The reaction mixture is poured onto
ice-cold, saturated ammonium chloride solution, shaken out with
ethyl acetate, the organic phase is dried on sodium sulfate and
concentrated by evaporation. The residue is chromatographed on

silica gel with hexane/ethyl acetate. 753 mg of 7a-(5-



83 chIoropentyl)-l?a-nethyl-estra-1,38§(10)-triene-3,17[err]-dio| S
obtained as a foam J[err] = +27.3[err] (C°= 0.515 in chloroform. b)
7a- (5-1odopentyl)-17[err]-methyl-estra-1,3,5(10)-triene-3,17[err]- diol
A solution of 735 ng of 7a-(5-chloropentyl)-17[err]-nethyl -

estra-1,3,5(10)-triene-3,17[err]-diol in 4 mM of ethyl nmethyl ketone is

m xed wt hcﬁl@r@g@ﬁt??ﬂlﬂmi@@im-?é&m,%d, @)Lt fenes 33t 78~-dhathis
tenperature of 80[err]C. The reaction mxture is poured into water, shaken

out with epbyhineatatea tbemor gpdj & phase .38 yashed. 516 tin setf 1owifRskmgonmon
salt solution, dried on sodiumsulfate and concentrated by evaporation.
834 ng of 7[err]-(5-iodopentyl)-17[err]-

nmet hyl -estra-1, 3,5(10)-triene-3,17B-diol is obtained as a foam [err]

=+20. 2[ errb) (c7a-Q5500dopenty by et 2x+Hethylsdstra-1,3,5(10)-triene-3,178~
17[err]-Methyl -7[err]-{5-[(2S5)-2-(4,4,5,5, 5-

pent af | uor pedt yl t hi onet hyl ) -pyrrolidin-1-yl]-pentyl)-estra-
1,3,5(10)-triene-3, 17B-di ol A sol ution of 453 nq:of

7a- (5-i odopent yR) se¥utienngf- 238 g off B5(arhiananfity 773 th¥d ~390 ny

N ot hyl - 285E5r 0Py B ABEEFLERBEd i PTLoN e A IF Y BREE OB

bi car bonat 45 BABRON EBnakErdctr SHE bt o SCarid ae e Brgdn BeSkTas &

e 1ot Bath UeBbedaERREOBe SBhic SOIrHd Phactdoh®ifRuPediMpoHELE! Ened
water, shaken out with ethyl acetate, the organic phase is washed
with saturated common salt solution, dried on sodium sulfate and
concentrated by evaporation. 834 mg of 7a-(5-iodopentyl)-17a-

methyl-estra-1,3,5(10)-triene-3,17B-diol is obtained as a foam.

[@],?% = +20.2° (c = 0.500 in chloroform).

¢) 17a-Methyl-7c-{5-[(28)-2-(4,4,5,5,5-
pentafluoropentylthiomethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)~triene-3,178~-diol

A solution of 453 mg of 7a-(5-iodopentyl)-17a-methyl-estra-
1,3,5(10)~triene-3,178-diol and 390 mg of (2S)-2-(4,4,5,5,5~
pentafluoropentylthiomethyl)-pyrrolidine in 8 ml of N-methyl-2-
pyrrolidinone is heated for 4 hours to a bath temperature of
80°C. The cooled reaction mixture is poured into saturated
sodium bicarbonate solution, shaken out with ethyl acetate, the
organic phase is washed with saturated common salt solution,
dried on sodium sulfate and concentrated by evaporation. The

residue is chromatographed on silica gel with



residue is chronmatographed on silica gel w,th

84 di chl oronet hane/ et hyl acetate. 413 ng of the title conpound is
obtained as a foam [err] =-25.8[err] (c = 0.500 in chloroform.

Exanpl e 29
11[err]-Fluoro-7a-{5-[2-(4,4,5,5, 5-pent af | uoropentyl t hi onet hyl ) -

pyrrolidi naichibrpeetihhepsthfl ladebddd) - t4ieney Hfl Hiry itdiedlcompound is
7[err]-(5-Chloropentyl)-11[err]-fluoro-estr-4-ene-3,17-di one A

sol uti on obbtained et alfeam]-f[uhPd-7a~-AB-dlydcoxypehogl jn chloroform).
estr-4-ene-3,17-di one (Exanple 12e) in 1.4 1 of carbon tetrachloride and
475 m of acetonitrile is stirred wth 71 g of triphenyl phosphine for 8.5
hours at roomtenperature. Then, it 1is extracted with water, agueous
sodi um bi c&¥8dwPdee28nd conmmon salt solution, dried on sodiumsulfate,
concentrated b evaporation in a vacuum and chromat ographed on silica

g gel
with hexane/ BHhyHlueRel ztas {542 o 4y %f5 rPa> ﬁﬁﬁPSQBBEHPﬁRPYEEPé9$ft¥thTo-
estr-4-ene-3,17-dione.js obtained as crystals with_ a n?Itin poiEt of
51-53[err]C. P¥r¥qiidinmlayll-pentyl} ~¢sdga-1/3nPdt89 oFfjene-3pj /8-dicl
7[err]-(5-Chl orgpent yl)-11[ er uor o- 3: hydr oxy-estr a- , 2 1) -
trien-l?-o%g 7a QQA%béPEP%§H£k§518£§4§bu%$°l?%ﬁ?d%ﬂ%h%%%% ¢ and B3, 2 g of
copper(11) brom,de.li cetgritrihl g4 aded, d -
copper (1) bromhigdhed8 i, 9b, 08t 88! hLerac AOHES s fbddhes)

3, 17-di one ddy 440 e -8f, 13CQ4 BRk! r(eksmgiealbé} hi § ePer Btdk ecifporBOl err] C

After 20 Ml 1 s added, the bleaching of the solution is
tetrachloride and 475 ml of acetonitrile is stirred with 71 g of
triphenylphosphine for 8.5 hours at room temperature. Then, it
is extracted with water, aqueous sodium bicarbonate and common
salt solution, dried on sodium sulfate, concentrated by
evaporation in a vacuum and chromatographed on silica gel with
hexane/ethyl acetate. 48.0 g of 7a-{(5-chloropentyl)-118-fluoro-

estr-4-ene-3,17-dione is obtained as crystals with a melting

point of 51-53°C. [a),®? = +78.5° (c = 0.5% in chloroform).

b) 7a-(5-Chloropentyl)-1if-fluoro-3-hydroxy-estra-1,3,5(10)~-
trien-17-one
A solution of 10.34 g of lithium bromide and 53.2 g of

copper (II) bromide in 280 ml of acetonitrile is added in drops to
a solution of 47 g of 7a-(5-chloropentyl)-118-fluoro-estr-4-ene-
3,17-dione in 470 ml of acetonitrile at a bath temperature of
80°C. After 20 ml is added, the bleaching of the solution is
awaited, and the remainder of the solution is added in 12 minutes

and then stirred for 5 more minutes at a bath temperature of



awai ted, and the remai nder of the soluti og is added in 12 mnutes and then
stirred for 5 nore mnutes at a bath tenp Tature of

85 80[err]C. Then, it is cooled to O[err]C, m xed with sodi um

bi carbonate solution, added to water, extracted 4 tinmes with ethyl

acetate, washed neutral, dried on sodiumsulfate, concentrated by

evapor at i 0gigdd) a HREHUMANRE YRt @ar 8RNt BB iviltdR s@RliuM Wlcarbonate
hexane/ et hyl acetate. 25.3 g of 7[err]-(5-chloropentyl)-11[err]-fl uoro-

3- hydr oxy- €6168idn 3, S4d&d -6 i vdicdy; Wi ractdd ai Rdches] @fith sthyllacétate] (c

= 0.5%in chloroform. c) 1li[err]-Fluoro-3-hydroxy-7a-{5-[2-(4,4,5,5,5-
pent af | uorwasnéd | hduorel hydis i @F rewl dali inml -9 ljfarent yiohcestirated by
1,3,5(10)-trien-17-one A solution of 785.9 ng of

7a- (5- chl cevppotrgtiedliera]vdtuan ;argl chrahadbogreghed- on3 s5110p- geilewithi- one
in7mM of NNnethyl-2- pyrrolidinone is mxed with 535.5 ng of lithium
i odi de andh&z@neyjethbyl acetate. 25.3 g of 7a-(5-chloropentyl)-11f-fluoro-

(25)-2-(4,4,5,5,5-pentafl uoropentylthionethyl)-pyrrolidine, and i} is
stirred foB-hydragvreshraal phth(l kRnnld wne 0§ eébtpenedthedelpt Ts
poured onto_water, extracted 3 tinmes with diethyl ether, washed neutral,
dried on sddtanftsulg & &€ Fordere§oBP) -evaporation in a vacuum and
chromat ographed on silica gel with dichloronethane/ nethanol. 525 ng of
pure 11[err]-fl uoro-3-hydroxy-

Lo b Tagoro ORPALAR ORI LI st g sy ol L

(c = 0'5@6b@nEQk?ﬁgzgﬁgltylthiomethyl)-pyrrolidin-l-yl]-pentyl}-estra-
1,3,5(10)-trien-17-one

A solution of 785.9 mg of 7a-(5-chloropentyl)-118-fluocro-3-

hydroxy-estra-1,3,5(10)~trien-17-one in 7 ml of N-methyl-2-
pyrrolidinone is mixed with 535.5 mg of lithium iodide and 520 mg
of (28)-2-(4,4,5,5,5-pentafluoropentylthiomethyl)-pyrrolidine,
and it is stirred for 2.5 hours at a bath temperature of 100°C.
Then, it is poured onto water, extracted 3 times with diethyl
ether, washed neutral, dried on sodium sulfate, concentrdted by
evaporation in a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 525 mg of pure 11B-fluoro-3-hydroxy-
70¢-{5-[2-(4,4,5,5,5-pentafluoropentylthiomethyl)-pyrrolidin-1-
yl]-pentyl}-estra-1,3,5(10)-trien-17-one is obtained. [a],® =

+29.3° (c = 0.5% in chloroform).



86 d)

11[err]-Fluoro-7[err]-{5-[2-(4,4,5,5, 5- peﬁ?afluoro-pentylthionethyl)-
pyrrolidin-1-yl]-pentyl}-estra- 1,3,5(10) triene-3,17-diol 500 ng of
11[err]-fluoro-3-hydroxy-7a-{5-[2-(4,4,5,5,5-

pent af | uor opentyl t hi omet hyl ) - pyrrolidin- 1- yl]-pentyl}-estra-

1,3,5(10) - gy i en1gLr PRErd L7 @~ £14 ahyglr A E 1o te -Pen@ly 1 taliBaBehyayd
1.1 m of vv?ater and 1r00 ?rg g% Es)éodfum bo'?/%hy(?gde |sO gé{t albat vy

tenperatUfﬁy?io@isiﬁ¥EkyﬁpgpéﬁtY§}$ésEfé¥hfsﬂsél&i-dﬁyéheah ,190@iol
tenperature. Then, it is added to water, extracted 3 tinmes wth ethyl

acet ate, washedsoeuigabf W 18- Ehliol et Beh eBWR-7 55— (261 (4t, 14918, 5¢I5S-ed on
sodi um sul fate, concentrated by evaporation in a vacuum and

chr omat ogr pphedfdnosopenty yeh i omé thy 1) gy araniet ihenlefyigt-pendly 1 }44E5t3arg of
11ferr]-fluoro-7[err]-{5-[2-

(4,4,5,5, 51p8nbaiPuotopent §7 tonenst hy )l mf rudtinihydrofiurapeny7h- ml of
estra-l,S,S%lO) triene-3, 17£err] diol is obtained as crystals with a

mel ting poP baapllandlike&em |ef wakey] and 1WOmer qf (S@ v@ boggiopydride is
pyri di ne). 11ferr]- Nltnpoxy 7[err£ ,

[4,4,5,5, 5aﬁéﬁ9aPFu6rBBEht5ﬁ’é€%¥%‘ﬂm]° 0°C, and it is stirred for 0.5

202¥{£rSTtEPHEeP§ gé§%7g£%§2?ﬁ3ﬁ%%[g eé”cqt 1Q added to water, extracted
pent o vor SpeRkaReatkon s "OMLEES Efeed Ot NSRS sacurachi Lot
o) e S, e hal e st il éem%m s S
wat er and Ebﬁﬁoéhkgﬁﬁdihoas§£éuﬁﬂraﬁﬁrEH%éhéﬂoéfEﬁHaﬁQﬁp%ﬁﬁhﬁkﬁgel with
dichloromethane/methanol. 441.3 mg of 11B-fluoro-7a-{5-[2-
(4,4,5,5,5-pentafluoropentylthiomethyl)-pyrrolidin-1-yl]-pentyl}-
estra-1,3,5(10)-triene-3,178~diol is obtained as crystals with a

melting point of 174-176°C. [a],®® = -14.9° (c = 0.5% in

pyridine).

Example 30
11B8~-Nitrooxy~-7a-(9-[4,4,5,5,5-pentafluoropentanesulfonylj-
nonyl)-estra-1,3,5(10)~triene~3,178-diol

a) 3,17BR-Diacetyloxy-7a-(9-[4,4,5,5,5~
pentafluoropentanesulfonyl]-nonyl)-estra-1,3,5(10)~triene

6.28 g of 7a¢~(9-{4,4,5,5,5-pentafluoropentanesulfinyl]-
nonyl) -estra-1,3,5(10)-triene-3,178-diol is dissolved in 30 ml of
pyridine, mixed with 15 ml of acetic anhydride while being cooled
with water and then allowed to stir for 5 hours at room

temperature.



87 For working-up, the reaction golution is poured onto ice
water, the diacetate is extracted wth et ﬁyl acetate, the organic phase is
washed with dilute sulfuric acid, water, saturated comon salt sol ution

and dried on sodiumsulfate. As a crude product, an oil, which is taken up
in 100 mM of acetic acid, is obtained, and it is mxed with 15 g of sodium
perborate. Aftegyf Mﬁﬁktﬂﬂ LapOTeid | FLAS G JPRMBIGHMY YolifrRa LRSS GRel | O
is conplete. fon nmixture is poured onto Ice water t hen

extracted wakBret Byb aggt;at;steTbg SL O € PRASE IstHyeelddta?®, %wed organic
residues with aqueous bi carbonate solution. After drying on sodium

sul fate, iphasef ikt ¥a8HedCONERNET BhEs Hyl AU IDON witdr Cadurategaphed
on silica gel (hexane/ethyl acetate, 7:3). 6.83 ¢ ‘of product i s obtained

as a foam commbh s3)t7Eein}ibhaardydoked Id) esodiu tsnadaterla- @S- [a4 ckuble5, 5-
pent af | uor opent anesul fonyl ] -nonyl )-estra-1, 3,5(10)-tri en-9-ol 18.6 ¢
of cerium pmedpctm aht pale whichides taken sup uin diP®Mml D agedfic acid, is

3, 17B-di acetyl oxy-7a-(9-[4,4,5, 5, 5-

pent af | uor opsaiandsupndnyt] lﬁoﬁ%?d esitln-15 I 5t @ediure perhersde . .n After
aqueous acetic acid (90%, and it is stirred for 4 hours at room |

t enper at ur §ive hourgopfysERFEYDEpat t FROM ckRpas Bt ithe |r§a;5»‘&}r°é7d into ice
water, extracted with ethyl acetate, and the organic phase is washed
neutral wi £R™RdGESus bi carbonate solution. Then, it is washed with

saturated co Qh%akgazgkg%l89x€ﬂ9ed£éegoégg cg%to ice water and then

extracted with ethyl acetate. The organic phase is freed from
acid residues with aqueous bicarbonate solution. After drying on
sodium sulfate, it is filtered, concentrated by evaporation and
chromatographed on silica gel (hexane/ethyl acetate, 7:3). 6.83

g of product is obtained as a foam.

b) 3,17B-Diacetyloxy-il1B-nitrooxy-7¢-(9-[4,4,5,5,5~-
pentafluoropentanesulfonyl]-nonyl)-estra-1,3,5(10)~-trien-9-0l

18.6 g of cerium ammonium nitrate is added to a solution of
3.0 g of 3,178-diacetyloxy-70-(9-[4,4,5,5,5-
pentafluoropentanesulfonyl)}-nonyl)-estra-1,3,5(10)~triene~-in 50
ml of agueous acetic acid (90%), and it is stirred for 4 hours at
room temperature.

For working-up, the reaction solution is poured onto ice
water, extracted with ethyl acetate, and the organic phase is
washed neutral with agqueous bicarbonate solution. Then, it is
washed with saturated common salt solution and dried on sodium

sulfate.



sul fat e. 88 The crude product
I s chromat ographed on silica gel (hexane/gsethyl acetate, 7:3). 2.0 g of
product is obtained as a yellow colored foam c)

3,17[err]-Di acetyl oxy-11[err]-nitrooxy-7[err]-(9-[4,4,5,5,5-
pentafluoropentanesulfonyl] nonyl )-estra-1, 3,5(10)-tri ene

For
reductive renmdvgle Of,§ oxy f?%?é{(?ﬁgﬁ%_ r%g%éheﬁﬁ]éilica gel (hexane/

di acet yl oxy- 11[err] n|tr

pent af | uor gprpi agestatOnys {3 nonyd )g ?Staﬁ p&»o%u%(th)s bbt8An8doks a2yf19owt
starting matetial is dissolved in 25 m of dichl oronethane, cooled to

-15[err] C gatlopexetosmccessively with 15 ml of triethylsilane and 2.2 ni
of boron trifluoride ethorate. After one hour of stirring at -15[err]C,
the cold bath is renoved and allowed to thaw to room tenperature.

For working-up, it is poured onto ice water, extracted with

di chl or onethang, 17 €D ibagety Doxyrelis +rsi tarshae- Mi-t (19 -{duéeds 5,bcar bonat e
solution, saturated common salt solution and dried on sodiumsulfate.

The crude pentatluexopenbapesiat gkl vronyl)i-wstyal-1,Re%438) ~trirpe acet at e,
9:1), yield 1.3 g of foam d)

11[err]-Nit roox?]OV[é?Q‘]'CQQV? fremoyval @%é?h%fﬂ%é}y@ﬁ@ﬁﬂaﬁé@w’f dRypy178-

nonyl )-estra-1, é )-triepe-3,17B- For _saponification, 1.0 g of
3,17[err]- QFQE%Fyi &&‘1&?e?}7r?ﬁ¥¥dH&y(9 (4,4,5,

Tier ] (5-[4,4,55, 5 pent af| uot poen ane: sul € om - 10my1) 165Uy a0,

2.0 g of starting material is dissolved in 25 ml of
dichloromethane, cooled to -15°C and mixed successively with 15
ml of triethylsilane and 2.2 ml of boron trifluoride ethorate.
After one hour of stirring at -15°C, the cold bath is removed and
allowed to thaw to room temperature.

For working-up, it is poured onto ice water, extracted with
dichloromethane, the organic phase is washed with agqueous
bicarbonate solution, saturated common salt solution and dried on
sodium sulfate.

The crude product is chromatographed on silica gel (hexane/

ethyl acetate, 9:1), yield 1.3 g of foam.

d) 11B-Nitrooxy-7c-(9-[4,4,5,5,5-pentafluoropentanesulfonyl]-
nonyl)-estra-1,3,5(10)~triene-3,178-diol

For saponification, 1.0 g of 3,178-diacetyloxy-11f-nitrooxy-
7a¢~(9-[4,4,5,5,5-pentafluoropentane-sulfonyl]-nonyl) -estra-

1,3,5(10)-triene is dissolved in 50 ml of methanol, mixed with 20



1,3,5(10)-triene is dissolved in 50 m of thanol, m xed with 20

89 m of 3% net hanolic potassi um hydroxi de solution and all owed to
stand for 4 hours at room tenperature. The reaction mxture is poured
into citric acid ice water and then extracted with ethyl acetate. After

t he organic phase is washed with water and saturated common salt sol ution,

it is drigd g S0 Dotassium BGAEEUIGe PESTHEL oh Sakdlr STEGWEH apded

on silica gel (hexane/ ethyl "acetate, gradient to 3:2), yield 0.53 g as an

oi l. Eaie R 4 hours at room temperature.
11[err]-Fluoro-17[err]-nmethyl-7[err]-{5-[(2S)-2-(4,4,5,5, 5-

pent af | uor opentyHd HeEiivd ImiRture iigi pobryeb] ipeot gitretstaaid ice water
1,3,5(10)-triene-3,17[err]-diol a)

7[ err] - ( 5-&3d orrome rdsttdacitide iltt lektyd- A¢kéatk- meRfijerethe actgdn ¢ 1phase
triene-3,17[err]-diol Under the conditions of Exanple 28a, 750 ng of
7[err]-(5-is washed with water and saturated common salt solution, 1t 1s

chloropentyl)-11[err]-fl uoro-3-hydroxy-estra-1,3,5(10)-trien-17-one

(Exanpl e ed son egpdiatn viulfated nl of net hyl magnesi um broni de sol ution
(3 Min diethyl ether), worked up and chromat ogr aphed. ,?61 ng ?f b
7a-(5-ch|oropeﬁ?@?)QHHQ%JHHQ§WQRNW§-f?%pW@FﬁﬁFﬁ bepaon silica gel (hexane/
éigig(%g)é%{%f ﬁ%%ﬁ%ﬁgiﬁ'éﬁa f%é%nég %%%)%Sy%e&%aglsge&rLs_aBSg%l§[err] (¢ =

Bxample 31
118-Fluoro-17a-methyl-7a-{5-[ (28)-2-(4,4,5,5,5~
pentafluoropentylthiomethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)~triene-3,1783~-diol
a) 7a-(5-Chloropenty1)-113-f1uoro-17a-methy1-estra-l,3,5(10)-
triene~-3,178-diol
Under the conditions of Example 28a, 750 mg of 7a-(5-

chloropentyl)-118-fluoro-3-hydroxy-estra-1,3,5(10)-trien-17-one
(Example 29b) is reacted with 4.9 ml of methylmagnesium bromide
solution (3 M in diethyl ether), worked up and chromatographed.
561 mg of 7a-(5-chloropentyl)-11R-fluoro-17a-methyl-estra-
1,3,5(10)~triene-3,178-diol is obtained as a foam. [a],?? =

+51.6° (c = 0.515 in chloroform).



b) 1l[err]-Fluoro-17a-nmethyl-7a-{5-[(25gg-(4,4,5,5,5-

pent af | uor opentyl t hi omet hyl ) -pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-triene-3,17[err]-diol Under the conditions of Exanple 15f,
408 ng of 7[err]-(5-

chl oropentyl)-11[err]-fluoro-17[err]-nmethyl-estra-1,3,5(10)-triene-3,17[err

]- diol im5 mﬁdl%mmwﬂ-aw-qlsmmesl)SZLQQQK?Q psthe presence of
130 ng of lithiumiodide with 606 ng of (2S)-2-

(4, 4,5, 5, Spemta ST horopaery Y1 unetaiyy -pyryoldkidi-ney1 yep&nty Up-egbta -
chromat ographed. 326 ng of the title conpound is obtained as crystals with
a nelting boﬁnﬁ(tﬂ)ﬂﬁ!ﬁqnﬁiiykﬂﬂidiol [err] = -5.8[err] (¢ = 0.535%in
chl oroform. Exanpl e 32

11[ err] - Fl uor o- QH%ﬁvmﬁhgwchquuvﬁasﬁ-Zm@mp4e515f5 408 mg of 7a-(5-

pent af | uor opent anesul fi nyl met hyl ) -pyrrolidin-1- }é entél }-estra-

1, 3, 5( 10) -t} repentyl et ¥R tf Bioro-17a-pedby 1res E8ndi Bi A0 bf tEkemet 2, 135~

f fl
ig([)e?? ] Orre 1%?? r% e '} uf{%f NPthy -2 -pysre l4dipppss Fﬁo’f’%ﬁ%ﬁ??l inj ARt hyl ) -
lid 0).- Ex | e 31b
2 act e T IS bt 4 ST o, B S IoRORRED S0P BRCOENFESRTEGr aphed.
129 nyg Of beh % éfb(§HE¥§¥¥Ldf%ﬁgﬁfyf%ﬁqom%%h§e)Qbyrrolldlne worked up

91

3,17 I I r S
(4, 4F grrS] &%gﬁ%ﬁ{%orop }%ea%]egg’{%)#ﬁar?g?tﬁg%) t%?%o{: é?o{lﬁg is Obtained as

crystals with a melting point of 120-121°C.

[@],? = -5.8° (c = 0.535% in chloroform).

Example 32
11B8-Fluoro-17a-methyl-7a-{5-[(28)~2-(4,4,5,5,5~
pentafluoropentanesulfinylmethyl)-pyrrolidin-i-yl]-pentyl}-estra-
1,3,5(10)-triene-3,178~diol

Under the conditions of Example 13, 260 mg of 11f-fluoro-
17a-methyl-7a-{5-[(25)-2-(4,4,5,5,5-pentafluoropentylthiomethyl)-
pyrrolidin—l-yl]-pentyl}-estra-l,3,5(10)-triene-3,17ﬁ-diol
(Example 31b) is reacted with 151 mg of sodium periodate, worked
up and chromatographed. 129 mg of the title compound is obtained

as an oil.



1-yl]-pentyl}-estra-1,3,5(10)-triene 91 Under the conditions of Exanple
3, 65 ng of 1l[err]-fluoro-17a-

met hyl - 7a-{5-[ (2S) - 2- (4, 4,5, 5, 5-pent af | uor opent yl t hi onet hyl ) -
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)-triene-3,17B-diol (Exanple 31b)
Is acetylated with acetic anhydride, and the crude product is oxidized

W th sodiugigﬁﬁﬁ@rgge tetrahydrate, as described in Exanple 4, worked up
and chromat ographed. 27 ng of the title conpound is obtained as an oil.
Exanpl e 34 3,178-Diacetoxy-11B8-fluoro-17c-methyl-7a-{5-[ (28) -2~
7[err]-{5-[(2S)-2-(4,4,5,5, 5-Pent af | uor opent anesul fi nyl met hyl ) -
pyrrolidin-1-yl(4,mgst,pl, s-pehtafludrspénianesehtory vg thyl )} bytrolidinBy
oxi dation with sodium periodate, 66 ng of the title conpound, as descri bed
in Exanple 2, is obtai ned-yd]lapestylirentrasy, hgs 6¥0) -triene

7a-{5-[(29)- 2. (4,4,5,5,5-pentaf | uoropentyl t hi onet hyl )

pyrrolidin-1-yl Yndgent the -eanditions syf @xammlend. 3 6?7F‘SrP]f drsrtipexonpie-
26f). J[err] =+ n net hano

7lerr]-{5- weﬁ@lﬂw& (285 ol 4 i PR ASAHoE RPP L Eppmety1) -
F%érﬁl)'nﬂl Codrbobi Bl L e e L g B e -3 il a9 -aso1 DO
42215, BBl S BPSDS ALY L BBt s crue
ggscrlbggtErgégakcfengxgéigﬁdé@ggb%?%%qugﬁ?§£?%#%%ﬁ§ F%?Q%&%%g' a3
described in Example 4, worked up and chromatographed. 27 mg of

the title compound is obtained as an oil.

Example 34
7a-{5-[(28)-2-(4,4,5,5,5-Pentafluoropentanesulfinylmethyl)-
pyrrolidin-i-yl]-pentyl}-estra-1,3,5(10)~-triene-3,178-diol
By oxidation with sodium periodate, 66 mg of the title
compound, as described in Example 2, is obtained as an oil from
152 mg of 7a-{5-[(28)-2~(4,4,5,5,5-pentafluoropentylthiomethyl)-
pyrrolidin-1-ylj-pentyl}-estra-1,3,5(10)-triene-3,178-diol

(Example 26f). ([@],22 = +11.8° (c = 0.53% in methanol).

Example 35
7a-{5-[(28)-2-(4,4,5,5,5-Pentaflucropentanesulfonylmethyl)-
pyrrolidin-i-ylj-pentyl}-estra-1,3,5(10)~-triene-3,178-diol

Under the conditions of Example 3, 76 mg of 7a-{5-[(2S)-2-
(4,4,5,5,5-pentafluoropentylthiomethyl)-pyrrolidin-1-yl]-pentyl}-

estra-1,3,5(10)-triene-3,17B8~diol (Example 26f) is acetylated



wor ked up
an oil. [
11[err]-Fl
pent af | uor

and chromat ogr aphed. 31 ng of Eﬂg title conpound is obtained as
err] = 30.6[err] (c = 0.515% i n et hanol ). Exanpl e 36
uoro-17[err]-methyl-7a-{5-[ N-nethyl -N-3-(4, 4,5, 5, 5-

opent yl t hi 0) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

triene-3,17[err]-diol a)

11[ err] - Flypaip-a3d il @nnyhiadEt Bvla- €her ehube- phoaBthyis bBdidized, as

(4,4,5,5,5

- pent af | uor opent yl t hi o) - propyl am no] - pentyl }-estra-

1, 3, 5(10) -dgdciblelt Ot ExampleA 450htithoBoafiur. Pegbbtate tetrahydrate,

11[err]-fl

uoro-7[err]-{5-[ Nnet hyl - N 3-

(4, 4,5, 5, vqaeedfup et pdmtoplatigraphedpy| ani ng] pénthe}£8tle compound is

(tetrahydr

apyran-2-yl oxy)-estra-1,3,5(10)-trien-17-one in 20 m of

met hanol aslot@indd ofs vt evili.s dwilpPed a0.6dofm refpd&iduria wethanpl? .g of

oxalic aci

d. After 2.5 hours, it is added to ice water, extracted with

di chl or omet hane, washed with saturated comon salt solution, dried on

sodi um su
chr omat ogr
11[err]-fl

met hyl - 7[ err] - { 5+%

fate, concentrated by evaporation in a vacuum and
®™&ilica gel with dichloronethane/ nmethanol. 1.2 g of

] TR~ R arRaE Y s 8 Sp N RS SNEAT S r By 35"

R

93 b)
pent af | uor

11[err]-Fluoro-17[err]- Nyl - Za-f5- [N ret hyl - N-3-(4,4,5,5, 5-
opent yl t hi 0) - propyl am no }%%%%éijgkkﬁggﬁ,3,5(10)-

triene-3, 17{ erj gtk floro-3-nydrdily A7 metdiyIA- LR Rk nh LRLY Met hyl at e

solution is

(4,4,5,5,5-pentafluoropentylthio) ~-propylamino]-pentyl}-estra=-
1,3,5(10)-trien~17~one

A solution of 2.0 g of 11R-fluoro-7a-{5-[N-methyl-N-3-
(4,4,5,5,5-pentafluoro-pentylthio) -propylamino]pentyl}-3-
(tetrahydrapyran-2-yloxy) -estra-1,3,5(10)-trien-17-one in 20 ml
of methanol and 2 ml of water is stirred at room temperature with
1.2 g of oxalic acid. After 2.5 hours, it is added to ice water,
extracted with dichloromethane, washed with saturated common salt
solution, dried on sodium sulfate, concentrated by evaporation in
a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 1.2 g of 11f-fluoro-3-hydroxy-17c-
methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-trien-17-one is obtained as

a foam. [@],®? = +69° (c = 0.5% in chloroform).



added in drops to 5 g of 11[err]-fluoro-3-hydroxy-17[err]-nethyl-7a-{5-
[NNnethyl -N-3-(4,4,5,5, 5-pentafl uoropentygf% hi o) - pr opyl am no] -

pentyl }-estra-1, 3,5(10)-trien-17-one in 150 m of tetrahydrofuran at room
tenperature. After 2.5 hours, saturated anmonium chloride solution is
added while being cooled with ice, extracted wth ethyl acetate, washed

with saturgf edy LORLSALL diyilyo-5.94-ALeAQILUTYS YA {1 £, apel-

concentrated by evaporation in a” vacu ter r omat ography on silica

el, whi c I ' - 2.0
gf ll[elrr] il uoro %%%ilﬁ#e@rﬁgd%?éﬁwﬂg F%I-mr:rgli‘i ;rsgﬁl_gg%[@;hgﬂgj 5- ’

pent af | uorgpesels MM-dPispyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-diol is obtained as crystals with a mel ti ng point of

83[err] C ExsgmhE & a 1.6-molar ethereal lithium methylate solution is
11[err]-Fluoro-17[err]-nmethyl-7[err]-{5-[NNnmethyl-N3-(4,4,5,5,5-

pent af | uor apeed ahwesdtrdpnyg -Proops amfrdluseot-gHFhydsbru-17 8,7 5¢108Y1-7a~{5~
triene-3,17[err]-diol A solution of 500 ng of

11[err]-fl Wmtﬁ}[’hﬁ-}tiﬂéq M5 q ér-rp]er{taf[lmorOpentyltth) -propylamino]-

met hyl - N-3- (4, 4,5, 5, 5-pent af | uor opent yl t hi o) - pr.opyl am no] -

pentyl } - esP?&tﬁlB‘%%qm } 13 el ®) A iEnL7diome iR ééonﬂlonnﬁ?HﬁﬂBYdraﬁﬁrE“Q
m of water is sti rred at roomtenperature with 355 mg sodi um peri odat e
for 3 hour3t NPER teRPLRAYHR ed MiitSF & NS, satu £84 annonilh

94 t ted h. di chl hed h d.c
sol uti oﬁx 4h ‘égl%%m %%Hﬂ%fﬁ%g’{#)aﬁ‘%ya‘% Slb?ftlé‘\g ES’)‘? \%tgg{’f?géﬁ 6Fie|’nex5reggfﬁﬁm

and Chronatogﬁagggglogcgééégfié% hgg w1th saturated common salt solution,

dried on sodium sulfate and concentrated by evaporation in a
vacuum. After chromatography on silica gel, which contains 2%
triethylamine, with dichloromethane/methanol, 2.0 g of 1183-
fluoro-17¢-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17B8-diol is obtained as crystals with a melting point of

83°C.

Example 37

11B-Fluoro-17c-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluorcpentanesulfinyl)-propylaminoj-pentyl}-estra-1,3,5(10)~-

triene-3,178-diol
A solution of 500 mg of 11B-fluoro-i7a-methyl-7a-{5-[N-

methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-propylamino]-
pentyl}-estra-1,3,5(10)-triene-3,178-diol in 20 ml of methanol
and 0.9 ml of water is stirred at room temperature with 355 mg of

sodium periodate for 3 hours. Then, it is poured onto ice water,



di chl or onet hane/ net hanol . 216 ng of 11fer J fluoro-17[err]-net hyl - 7a- { 5-

[ N-nethyl -N-3-(4, 4,5,5, 5-pent af | uor opent nesulflnyl)

propyl am no] -pentyl }-estra-1, 3,5(10)-triene-3,17[err]-diol is obtained as
crystals with a nelting point of 83.4[err]C. Exanpl e 38
11[err]-Fluoro-17a-methyl-7[err]-{5-[NNnmethyl-N-3-(4,4,5,5,5-

pent af | uorQpe AR Wft@ﬁﬂ])chﬂ%b%ﬁhﬂ@l Q§§B¥&}Wﬁaﬂr§a€u§a1§éé(ﬁommon salt
triene-3,17[err]-diol

11[err]- Fléwxpcl%rhydhq@& b odiuieklyFatker ebncodntPht@d iy -vaporation in
(4,4,5,5,5-pentaf|uoropentanesulfonyl)-propylanino]-pentyl}-
estra-1, 3, uduint i® khreommtographAdsehusidhcaf g8l gwith
7[err]-(5-chloropentyl)-11[err]-fl uoro- 3-
hydr oxy- est ieh ottt @nea /mMenahblone2ild 59 of oiB-flverdyl 7ormethye-T6-{5-
stirred with 1.6 g of lithiumiodide and 6.2 g of
met hyl - [ 3- (MsmetE)s, Sl-genitdafd Forso fepeates biponppptpnepyl finy bhi ne for 22
hours at 100[err]C. Then, it is extracted with ethyl acetate, washed with
sat ur at ed REARIGHABIQ] RANRYIdestriaed / 6m5(§edr‘em§n?rét 27BtdiekntF at ed by
evaporation in a vacuum and chronato% %hed on S|I|%a gel mnth
di chl or oneR ISR ARAYS R LS Wity ing point o
11[err]-fluoro-3-hydroxy-17a-nethyl-7[err]-{5-[ N-nmet hyl - N- 3-
(4,4,5,5, 5-pent af | uor opent anesul f onyl ) - pr opyl am no] - pentyl } -
estra 1, 3, %1@% triqen 17-one is obtained as a foam

}8 3 Uor 0- 17a- met hyl - 7a- {5- [ N- met hyl - N-3- (4, 4, 5, 5, 5-

frei“te a| g?rlgg_egit gﬁ%iﬁ}y@fﬂ&@@mw—-{BerawlmbtﬁﬁLﬁzib%4 2418)s,5-
pentafluoropentanesulfonyl)-propylaminoj-pentyl}-estra-1,3,5(10)~
triene-3,178-diol

a) 1li1B-Fluoro-3-hydroxy-17c-methyl-7¢-{5-[{N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfonyl)-propylaminoj~pentyl}-
estra-1,3,5(10)-trien-17-one

A solution of 3 g of 7a-(5-chloropentyl)-118-fluoro-3-
hydroxy-estra-1,3,5(10)~-trien-17-one in 50 ml of
dimethylformamide is stirred with 1.6 g of lithium iodide and 6.2
g of methyl-[3-(4,4,5,5,5-pentafluoropentanesulfonyl)-propyl]-
amine for 22 hours at 100°C. Then, it is extracted with ethyl
acetate, washed with saturated common salt solution, dried on
sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with dichloromethane/methanol. 4.5
g of 11iB-fluoro-3-hydroxy-17a-methyl-7a-{5-{N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfonyl)-propylamino]-pentyl}-

estra-1,3,5(10)~trien-17-one is obtained as a foam.



A suspension of 11.4 g of anhydrous ceriun{IIl1) chloride in 120 m of
tetrahydrofuran is stirred for 2 hours at”toom tenperature under nitrogen,
m xed at O[err]C drop by drop with 17.5 m of a 3-nolar, ethereal

met hyl magnesi um brom de solution, stirred for 30 mnutes, a solution of
3.5 g of 11f[err]-fluoro-3-

hydr oxy- 1% er ri z §es e r o Aol iR - N(-ﬂie% 15N53-143 674%¢5"

pent af | uor opent anesul fonyl ) - propyl am no] ent y “estra-

trien-17- opéntdr Rfordpdiit drichalPeddf) WpdBpyianddeq ~paityi § - é§tr§w§eﬂ<i9f-

anot her 30 m nutes. Then, saturated amonium chloride solution 1s ad

di luted wti‘uatél-yj,m;a-tﬁtca, washed wth saturated common salt soluti on
dried on sodiumsulfate, concentrated by evaporation in a vacuum and
chr onat ogr aphedA csusindicm gl 1i.14h gdiothlaahgaebhanetretianol) Zh2ogi@é in
11[err]-fluoro- 17[err]-nmethyl-7a-{5-[Nnmethyl-N3-(4,4,5,5,5-

pent af | uor bpem et w4 taralydrafoppnaiisnslt-ipeetly fpregt hauts3at(16pn
triene-3,17B-diol is obtained as crystals with a nelting point of
82.5[err] (temperature under nitrogen, mixed at 0°©Q@rop Wk adysire vBikh 17.5
11[err]-Fluoro-7[err]- {5[N—rrethy| N-2-(4,4,5,5,5-

pent af | uorBbedf #hekIe ATl jetherFdnineshyiasopepiust bronigeseobyption,
triene-3, 17B—d| 0

7[err]-(5-B "p“iert?}% )30 FHidpYEes) GoSQluEion, ofnd- 8, 97°8; dpk-fluorop3-

I-ene 3, LU TH SR Gy AR S Bt HARE s (G ded- éyE)SFZHic i th
28:9 9 Ofoé Q#%?f(nnéggﬁgyﬁgé&T¥$ﬁ?§)7on%§1%% qu—peg£§§?r ra lagdskiois

stirred f
trien-17-one in 24 ml of tetrahydrofuran is added, and it is
stirred for another 30 minutes. Then, saturated ammonium
chloride solution is added, diluted with ethyl acetate, washed
with saturated common salt solution, dried on sodium sulfate,
concentrated by evaporation in a vacuum and chromatographed on
silica gel with dichloromethane/methanol. 2.2 g of 11B-fluoro-
17a-methyl-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,178-diol is obtained as crystals with a melting point of

82.5°.



di chl oronet hane is added, and it is washegwith water, saturated sodium
bi carbonate and common salt solution. The organic phase is dried on sodium
sul fate and concentrated by evaporation in a vacuum Then, the crude
product is chromatographed on silica gel wth a hexane-ethyl acetate
gradient. 28.5 g of 7a-(5-

br onopent ykgampierad - f | uor o-estr-4-ene-3,17-dione with a nelting point of
75-76[err] C i s obtai ned. b)

7] err] - ( 5- Rt prbeort o+ ) o -5 [ N-jnfd thyle-d3-2lvy(dr, @% B, §sbra- 1, 3, 5(10) -
trien-17-one 17.0 g of copper(ll) bromde is added to 27.8 g of

7a- (5- brpembaflydyopa) tandsyl iandewthylaminol -peniydheephrasd, a1 5 610) -
acetonitrile at 80[err]C After 8 hours, the reaction mxture is stirred
into wat ertrigmeatcEBTdiek tines with ethyl acetate, washed twice with
amoni um chl ori de, w th sodi um bicarbonate and commo t,..dried and

n_salt,
concent rat®Y bielapRFORIRENY L )x Wik finororesEr -ArEnerdad pRAGRGt i s
chr omat ogr aphed,_on siljca gel_wth exane-ethyl acetate aradient, 20.4 g
of 7[err]_(5_br%n%%§“§§9§_§€[%&rq_ofilfhjgiuoro-g%-(g—gygrox penkyTS esgr97
fluoro-3-hydroxy-estra- 1. 3,5 striens Li-one | tain oLor|
crystals V\%T?ln% ?reﬁi%’gorb%ilfé]%r)o f“7]8[°3r :a]lf%qoroae%ga%e %g Rixed L\Q 5%
7[err]-(5- yl) = - - -.1.:3, %O%— [ panl7lerr]-
o | BRE ) o Rl dedy HHARE bt ¥ DL b RN L
hydr oxy- est &8r dpBeR{dd) -45d et 1 08 dedl 620 .@f Hogkr.ahysleafuran  as wel |
as 90 m of ethanol and 36 m of water are mxed in
dichloromethane is added, and it is washed with water, saturated
sodium bicarbonate and common salt solution. The organic phase
is dried on sodium sulfate and concentrated by evaporation in a
vacuum. Then, the crude product is chromatographed on silica gel
with a hexane-ethyl acetate gradient. 28.5 g of 7a-(5-

bromopentyl)-11B-fluoro-estr-4-ene-3,17-dione with a melting

point of 75-76°C is obtained.

b) 7¢~(5-Bromopentyl)-1liB-fluoro-3-hydroxy-estra-1,3,5(10)~-
trien-17-one

17.0 g of copper(II) bromide is added to 27.8 g of 7a-(5-
bromopentyl)-11f-fluoro-estr-4-ene-3,17-dione in 190 ml of
acetonitrile at 80°C. After 8 hours, the reaction mixture is
stirred into water, extracted three times with ethyl acetate,
washed twice with ammonium chloride, with sodium bicarbonate and
common salt, dried and concentrated by evaporation in a vacuum.
After the crude product is chromatographed on silica gel with a

hexane-ethyl acetate gradient, 20.4 g of 7a-(5-bromopentyl)-118-



portions at O[err]Cwith 4.7 g of sodium borohydrlde and stirred for 2
hours at O[err]C. Then, it is added to wdt'er, extracted four times with

et hyl acetate, washed with water and common sal t solution, dried on sodium
sul fate and concentrated by evaporation in a vacuum 17.1 g of crude
product is obtained. After chromatography on silica gel wth hexane/ethyl

acet at e,
7[err] (S%argﬁ%benpyﬁ¥ %¥[8FFfafﬁﬂof%(%g{ ﬁ?%f% Set%%egﬁ§alqﬁ%(§i]

diol is ohtg :Q.qgs °
11[ err] - Fluoroo- errc]rq’)f (1rsre¥]ﬁ§'rlam ﬁg)lt?)ré%tgﬁntesotfrawls C,°5(10)-
triene-3,17[err]-diol A solution of 2 g of
7a- (5-bronopentyl)-11[err]-fluoro-estra- 1,3,5(10)-triene-3,17[err]-diol
in 20 M qf) diyget (e prUnspente 1) s118tELaedonesbrs-n] 3 05 (10 Yo0s tepeeciisl 76~
met hyl am ne solution for 3.5 hours at 80[err]C. Then, it is added to
wat er, extgizgted three tinmes wth ethyl acetate, mashed wth water and
comon salt solution, dried on sodiumsulfate and concentrated by
evapor ati on i n 2a soladuigm ofllﬁzzggobf 7a- (5-bromopentyl)-11B8-fluoro-3-
11[err] fluoro-7[err]-[5-(nmethylam no)-pentyl]-estra-

3, 5(10) -nydrmw%s@:[aeﬂr,]l,(ﬁ((340)|-§rél§tﬂailﬁeéne in 162 ml of tetrahydmfura“

98 e) 11[eﬂ§L Fl uoro-7[err] N-net hyl -N-2-(4, 4
pent af | uorasheve Jakh e | FH A )Ofetelmaélr‘ﬁ né}"dpéﬁt W} OESY’?E‘*E %r%(‘_“Lb’fed in
triene-3,17[err]-diol sol ution of

11[err] - f|QRﬁ§}qq§H§q C[g Vﬁﬁ?h§rango?f sodlum égkéhydrlde and stirred for

PR YL e e LT RIS 51T Es kel Sl o! SR L ki

90[err] C Jlkr]etﬁyi%aé§¥§¥g}(%3¥ﬂéﬁfwf%ﬁtkﬁQE?dakar@Smmon salt solution,
dried on sodium sulfate and concentrated by evaporation in a
vacuum. 17.1 g of crude product is obtained. After
chromatography on silica gel with hexane/ethyl acetate, 15.6 g of
pure 7a—(5-bromopenty1)—113—fluoro-estra-1,3,5(10)—triene-3,173—

diol is obtained.

d) 11B-Fluoro-7a-{5-(methylamino)-pentyl]-estra-1,3,5(10)-
triene-3,178~diol

A solution of 2 g of 7a-(5-bromopentyl)-11B-fluoro-estra-
1,3,5(10)-triene-3,17B-diol in 20 ml of dimethylformamide is
stirred with 8 ml of a 40% aqueous methylamine solution for 3.5
hours at 80°C. Then, it is added to water, extracted three times
with ethyl acetate, washed with water and common salt solution,
dried on sodium sulfate and concentrated by evaporation in a
vacuum. 1.77 g of 11B-fluoro-7a-[5-(methylamino)-pentyl]-estra-

1,3,5(10)-triene-3,178-diol is obtained.



times with ethyl acetate, washed with water and conmon salt sol ution,
dried on sodiumsul fate, concentrated by evaporation in a vacuum and
chromat ographed on silica gel with dichloronethane/ methanol. 488 ng of
11[err]-fluoro-7[err]-{5-[Nmethyl-N2-(4,4,5,5,5-

pent af [ uor opent anesul fonyl ) - et hyl am no] - pentyl } -estra-1, 3, 5(10) -

Uriene- 3, 15 dj o #fﬂ]e r-awﬁg-aﬁ%-a@e% -y}, 3, 98kt 50g_poi nt of

74-76[ err] eacted inter i at e stage iZk) has a strong
ant i est r oG £a fGId1Wpentade AN -eth lamlno] -pentyl}-estra-1,3,5(10)~
11[err] - Fl'uoro- 7[err] {5-[ N-net hyl- N—3 (X , 5- penta%l

uoropentyl t hi o) -
A

propyl am ngtiéeely) 37 B=dwglr oxy-estra-1, 3, 5( 10) tri en-17-one
solution of 1.6 g of 11[err]-fluoro-7[err]-{5-[N nethyl-N 3-

(4,4,5,5, 5- pentafsebutnpentyt t44m)meprodpRigrfioprpedty [ p-3nethylamino) -
(tetrahydropyran 2-yloxy)-estra-1,3,5(10)-trien-17-one in 20 m of

met hanol apenyi —edtpat Br3 i B(9) rnieng-th 17 Bodgodf leéﬁl Bl ofchmgthanedris
hours, the reaction mxture is added to ice water. is extracted with
met hyI ene shivredevitiashed 1 t9f shtdnatiod-PesbaifdNeE HPGF‘FM&"éBV&FPéEOT‘Grl ed
and concentrated by evaporation

in a vacuufPr Al theux et ;3 prb&oct 1F31€h?ﬁ%@oﬁ?a‘ﬁ%‘éﬂrorﬁx§7??1&%@ g‘ét}r%ﬁth

a met hyl ene, chl or| de- net hanol tgjradl ent

11[err] - f | Gmes 7‘&1'%15 eN vk aRPtaES. (WLFSLP%Q 8’1%%8’%% B8R0 SFERTYP: RRSF-
F;?Plyl 2m ng%%{;)ﬁ.o & drbe%dr g é/%cﬁf%ﬁ gﬁ%lr%tSe( loc)o cre'n%[}a:l:édog§ e@apggta‘ﬁﬁgﬁdln
a vacuum and chromatographed on silica gel with dichloromethane/
methanol. 488 mg of 11B-fluoro-7a-{5-[N-methyl-N-2-(4,4,5,5,5=
pentafluoropentanesulfonyl)-ethylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol is obtained as crystals with a melting point of
74-76°C.
The reacted intermediate stage 12k} has a strong

antiestrogenic action:

Example 40
11B-Fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio) -
propylamino}-pentyl}~-3-hydroxy-estra-1,3,5(10)~trien-17-one

A solution of 1.6 g of 11B-fluoro-7a-{5-[N-methyl-N~-3~
(4,4,5,5,5-pentafluoropentylthio)-propylamino)-pentyl}-3-
(tetrahydropyran-2-yloxy)-estra-1,3,5(10)-trien-17-one in 20 ml
of methanol and 2 ml of water is stirred with 1.0 g of oxalic
acid. After 3 hours, the reaction mixture is added to ice water.
It is extracted with methylene chloride, washed with saturated

sodium chloride solution, dried and concentrated by evaporation



Exampl e 41
11[err]-FIuoro-?[err]-{6-[N—nethyI-N-3-(i?%,5,5,5-pentafluoropentylthio)-
propyl am no] - hexyl }-estra-1, 3,5(10)-triene-3,17B-di ol a)

7[err]-(6-Chl orohexyl)-11[err]-fluoro-estr-4-ene-3, 17-di one First, 30
m of a solution that consists of 41 m of 1- bronp-6-chl orohexane in 270

moof THF 4,5 added, i @ ASRERHORrlie BrBadce! i BREREShAELSPAPSed Nod00 M

of THF. After the reaction starts, the remaining solution is added in

drops in siichich W1 it 4 hRthiyieneaknterRabahbtBaHOESgRRdiEx€ELed.1 g of
35[err]C. In a second flask, 48.1 g of lithiumbromde is added to a

suspensi om 1 - £2uch o7 b { PRIty 1-Rdizdg 4i, 8, 526, BpehtdFudtoféetyl€hio) ~
whereby the internal tenperature clinbs to 40[err]C. Wthout cooling, 46.4

m of 1, 3oxbpEldyind)enttrlilet3-diyddioayterrpy i, @i, 8i( b0 P-bniensl hovnadiked
and stirred for 30 mnutes at 40[err]C. A clear solution is obtained,
which is aololeatined dr ofgs] £ =t k698 {grar@. Fol it igrladeiorn)s cool ed to
-40[err]C. Then, it is stirred for 30 nore mnutes at - 30[err]C and m xed
drop by drop at -50[err]C with a solution of 23.5 g of
11[err]-fluoro-estra-4,6-diene-3,17-dione in 230 mM of THF, 24.6 m of

1, 3- di net W§¥3mPke 54%_t et r ahydro- (1H) - pyri mi di n-2-one and 55 ml  of

Lrietyl ohl grostl 2 L0 SUGR & et WS NS LILeLIEkn L ETREEEbMEEy FORE "

I KT o S W, ORI LU T G

o L e RSN R e 1 20,

Celite, remasheﬁiyg{p £6 W1 of a solution that consists of 41 ml of 1-
bromo-6-chlorohexane in 270 ml of THF is added to a suspension of
6.8 g of magnesium chips in 100 ml of THF. After the reaction
starts, the remaining solution is added in drops in such a way
that the internal temperature does not exceed 35°C. In a second
flask, 48.1 g of lithium bromide is added to a suspension of 26.4
g of copper(I) iodide in 120 ml of THF at 0°C, whereby the
internal temperature climbs to 40°C. Without cooling, 46.4 ml of
1,3-dimethyl-3,4,5,6-tetrahydro-(1H)-pyrimidin-2-one is now added
and stirred for 30 minutes at 40°C. A clear solution is
obtained, which is added in drops to the Grignard solution that
is cooled to -40°C. Then, it is stirred for 30 more minutes at -
30°C and mixed drop by drop at -50°C with a solution of 23.5 g of
11B8~fluoro-estra-4,6~-diene-3,17-dione in 230 ml of THF, 24.6 ml
of 1,3-dimethyl-3,4,5,6~-tetrahydro-(1H)-pyrimidin-2~one and 55 ml
of trimethylchlorosilane in such a way that the internal

temperature does not exceed -40°C. It is stirred for 1 hour



acetate, the aqueous phase is extracted g {)i mes with ethyl acetate, washed
wi th sodi um bi carbonate and cormon salt 59 ution, dried on nmagnesi um

sul fate and concentrated by evaporation in a vacuum After the crude
product is chromatographed on silica gel wth a hexane-ethyl acetate
gradient, 25.2 g of 7a-(6-

chlor Ohexﬂc)]%dl,l[t‘igern] bl 4ar @reghhedatngede id- dioneid sa@ddi ftedirops Plthe
7a- (6- Chl orohexyl )-11[err]-fl doro- 3-hydroxy-estra-1,3,5(10)- trien-17-one

28.1 g of onpeld Warriemdacyad and gt@brbat hbrm bieré deoumn atlQfoon  of
anhydrous acetonitrile are added to 25.2 g of 7[err]-(6-

chl or ohex Wempelaude.f | Farowesking-ape- 8hé7rdacteon milkture f adddd drous
acetonitrile at 80[err]C. After 15 mnutes, the reaction mxture is cooled
to O[err] Q.snd dSWatdergf ddaued: @dthotihansahe canbaniat ef sethyl aretatrided
in drops. Then, the solution is stirred into 1 liter of water, brought to
pH = 6 wi tthepreuidridatieorisc sapiagatedt pacCediBet i newashed wify|edrel at e,
washed w th common salt solution, dried on magnesium sulfate and
concent r atage At ey dn AJUKPUS) PRaggc d§meXEhRreRa0dr BPRSS of 1EmeetRY Lide
product on silica gel with a hexane-ethyl acetate gradi ent ifl ds ? 7.&of
t solution,

rer) ¢ f-?ﬂfcﬁ“cmﬁm%neﬂ[@tg 504U PICATBPBRY S 2B aeommon <a
y O, -Lrjen- -0one as, a 0 . .
) Lier rﬁtﬁ%g%-@mﬁ%&?.ﬁ%ﬁ G ERPPFPEEE PRl 10 syaRgEetign. it 4
-one . (0) - - -1 - - 3- . _
1, 3, 5(10) - Y3740 13-‘0‘{1%‘*‘??3 i gcsr&%{;%gg?‘?éﬁ“% #%eébLS{“hgﬁ&?r%gﬂ%d&Wlfféé el
with a hexane-ethyl acetate gradient, 25.2 g of 7a-(6-

chlorohexyl)-118-fluoro-estr-4-ene-3,17-dione is obtained.

b) 7a-(6-Chlorohexyl)-11f-fluoro-3-hydroxy-estra-1,3,5(10)~-
trien-17-one

28.1 g of copper(II) bromide and 5.4 g of lithium bromide in
105 ml of anhydrous acetonitrile are added to 25.2 g of 7a-(6-
chlorohexyl)-11B8-fluoro-estr-4-ene-3,17-dione in 175 ml of
anhydrous acetonitrile at 80°C. Affer 15 minutes, the reaction
mixture is cooled to 0°C, and 250 ml of saturated sodium
bicarbonate solution is added in drops. Then, the solution is
stirred into 1 liter of water, brought to pH = 6 with 2N
hydrochloric acid, extracted 3 times with ethyl acetate, washed
with common salt solution, dried on magnesium sulfate and
concentrated by evaporation in a vacuum. Chromatography of the
crude product on silica gel with a hexane-ethyl acetate gradient
yields 5.7 g of 7a-(6-chlorohexyl)-118-fluoro-3-hydroxy-estra-

1,3,5(10)-trien-17-one as a foam.



ketone, mxed with 3.0 g of sodium i odi d? and stirred overnight at a bath
tenperature of 90[er]C. For working-up, %e reaction mxture is cooled to
roomtenperature, stirred into water, extracted 3 tines with ethyl
acetate, washed with common salt solution, dried on magnesium sul fate and
concentrated by evaporation in a vacuum 3.4 g of

11[ err] - f lgyor a1 B3 thgdibxyS7a- (6-iodohexyl) ~estra~1,3,5(10) -trien-

i odohexyl )-estra-1,3,5(10)-trien-17-one is obtained as a crude product,
which is yseedned t hout further purification in the next stage. d)
11[err]-Fluoro-3-hydroxy-7[err]-{6-[ N-nethyl-N3-(4,4,5,5, 5-

pent af | uor opent2.t hj @f- proeps-ahiloebhkeayy) F1a8tf audrg; Sthydroxyegstra7- one
2.5 g of 11[err]-fluoro-3-hydroxy-7a-(6-iodohexyl)-estra-

1, 3, 5( 10) -1 43 U0 enr 17G-ome dfs dibgaived DVF4Psmit of rebhyl metiyal h
tenperature of 100[err]C with 2.0 g of nmethyl -[3-(4,4,5, 5,5- )

pent af | uorkateneyd tHixad sriddy 13- Oa s @8, spPdEm 2ofddesand netireed Qv _igRE i on
is poured into seni-saturated sodi um _bicarbonate, sol uti extracted 3
times wit R RAhEEmRtdEe o %9Con MM HREHR a3 onceht r at ed
by evaporatjon in a vacuum_The residue is chro rapk 0, | Lica gel
wth R ST e an tsmkeratercs. 1ot PeR Pt Lor o 5.
hydr oxy- 7a- { 6- thyl- N 3- 4, 5- flu tykthi QX+ 1t

T2 7 Ak e s e S a0 By B SREE YR R Bdman sare
foam solution, dried on magnesium sulfate and concentrated by
evaporation in a vacuum. 3.4 g of 11B-fluoro-3-hydroxy-7a-(6-—
jodohexyl) -estra-1,3,5(10)-trien-17-one is obtaiped as a crude
product, which is used without further purification in the next

stage.

d) 11B-Fluoro-3-hydroxy-7¢-{6-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-hexyl}-estra-l,3,5(10)-trien-
17-one

2.5 g of 11f-fluoro-3-hydroxy-7a-(6-iodohexyl)-estra-
1,3,5(10)-trien-17-one in 20 ml of anhydrous DMF is stirred at a
bath temperature of 100°C with 2.0 g of methyl-(3-(4,4,5,5,5-
pentafluoropentylthio) -propyl}-amine. After 2 hours, the
reaction solution is poured into semi-saturated sodium
bicarbonate solution, extracted 3 times with methylene chloride,
dried on magnesium sulfate and concentrated by evaporation in a
vacuum. The residue is chromatographed on silica gel with a
methylene chloride-methanol gradient. 3.15 g of 11Bf-fluoro-3-

hydroxy-7a-{6-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio) -



e) 11[err]-FIuoro-?[err]-{6-[N—nethyI-h# -(4,4,5,5, 5-
pent af | uor opentyl t hi o) - pr opyl am no] - hexyt}-estra-1, 3, 5(10) -

triene-3,17-diol 250 ng of -
11[err]-fluoro-3-hydroxy-7[err]-{6-[ N-nmethyl -N 3-

(4,4,5,5, 5-pent af | uor opentyl t hi o) - propyl - am no] - hexyl }-estra-

1,3, 5(10) eyl hS dil Popltpieneinadrd @b R als a
Oferr]C |ﬁhk%§ﬂféﬁgﬁﬂnpﬁ§ 0}n§gg¥gséd?uﬁ$bo¥thydrlde After 3 hours of
stirring godypom tenperature, the solvent is drawn off in a vacuum the
residue is mxed with saturated common salt solution, extracted 3 tines
with methylene chloride, dried on magnesium sulfate and concentrated by
evaporation in a vacuum After chronmatography on silica gel with a

met hyl ene eghl arigPluormi-randlé~JNadiethy 1 -H63- (g, §5,5,5-

11B-fl uoro- 7a- { 6- [ N- et hyl - N- 3-

(4, 4,5, 5, Perarrtiuammpendnthihiie) oprepyppnane hoherekyreserarhe3,5(10) =
1,3,5(10)-triene-3,17-diol is obtained as a foam [err] = +37[err](c =

1. Olllﬁ(ﬂﬂnﬂQﬁQn3ﬁ17'dl°1 103 Exanpl e 42
11[err] - Fl uoro-7a-{6-[ N-net hy 4.4, 5,5, 5-
pentafluoropent%ﬁﬂﬂﬂﬂfQﬁnﬂ531§¥ﬂﬂﬂ°aglhXFrﬁéxyV?fégfF%:ﬁ?%?%%iﬁﬁg_
triene-3,17-diol

11[err]- FIU%w%w%%?w%fRﬁ&F%ﬁ%ﬂﬂ?ﬂﬂ@pﬁggﬁyﬁpmfgyEBYAT%?%?%1_hexyl}-eStra-
pent af | uor né ?P&SLS%I?%IQ.] &Wsa@i@%lggéyli}f §S5" #1108 médfdnol and

trien-17- o

LT gy ot b N St pzonerie. acer

1,3,5(10) -§ rj, &hzd 75 PNeL 1 S Hp SR &Fbnl Qe%%ae'ﬂatQﬁreUEEhangblaéﬁt3i§ drawn off
in a vacuum, the residue is mixed with saturated common salt
solution, extracted 3 times with methylene chloride, dried on
magnesium sulfate and concentrated by evaporation in a vacuum.
After chromatography on silica gel with a methylene chloride-
methanol gradient, 165 mg of 11B-fluoro-7a—{6-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentylthio) -propylamino]-hexyl}-estra-

1,3,5(10)-triene~3,17-diol is obtained as a foam, (a], = +37° (c

= 1.01 in chloroform).



m of water, mxed with 262 ng of sodlunlggrlodate and stirred for 2 hours
at roomtenperature. For working-up, the reaction mxture is mxed wth
sem -saturated common salt solution, extracted 3 tines with nethylene
chloride, dried on nmagnesium sul fate and concentrat ed by evaporation in a
vacuum The residue is purified on silica gel with a nethyl ene

chlori de- gt Q apgradient. 149 ng of
11[err]-fluoro-3-hydroxy-7[err]-{6-[ N-nmethyl - N 3-

(4, 4, 5, 5, rqentnRidrerepqri-gmeaethyayi)-sprepy| 8ps et - hexyl } - estra-
1,3,5(10)-trien-17-one is isolated as a foam [err] = +45[err] (c= 1.015
i n chl or ofpgEYafluorvpehtfamesilFlinglo-propylaftnd N-hexny} -esBr{1 B 5 61O~
pent af | uor opent anesul fi nyl) - propyl am no] - hexyl }-estra-1, 3, 5(10) -

tri ene-3, Keibnmd-3,17-diol49 ny of

11[err]-fluoro-3-hydroxy-7[err]-{6-[ N-nethyl-N-3-

(4,4,5,5, 5apemmﬁmmﬁm-ﬁw){ﬁpwpyptawnﬂr3né&y#}5 15435=
estra-1,3,5(10)-trien-17-one is dissolved in 3 m

104 i Beata FLURKARREANANH S0 YH) -BFORYAPIAPBAT BﬁgmH heSenpThra gp101-

m nutes of stirring at roomtenperature, the solvent is drawn off in a
vacuum tHeEFRRTIEPRY i xed with water, extracted 3 times with net hyl ene

O o e 00 AP U A ALS AV goRnl R i gy oRosat i 0
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3,5(10)-tti1en as a foan1 [err] 4[err] (c = 0.51 in
ml of water, mixed with 262 mg of sodlum periodate and stirred
for 2 hours at room temperature. For working-up, the reaction
mixture is mixed with semi-saturated common salt solution,
extracted 3 times with methylene chloride, dried on magnesium
sulfate and concentrated by evaporation in a vacuum. The residue
is purified on silica gel with a methylene chloride-methanol
gradient. 149 mg of 11B-fluoro-3-hydroxy-7a-{6-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfinyl) -propylamino]-hexyl}-estra-
1,3,5(10)-trien-17-one is isolated as a foam, [a], = +45° (c =

1.015 in chloroform).

b) 1iB-Fluoro-7a~-{6-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-hexyl}-estra-1,3,5(10)-
triene-3,17-diol

149 mg of 1iR-fluoro-3-hydroxy-7a-{6-[N-methyl-N-3-
(4,4,5,5,5-pentafluoropentanesulfinyl)-propyl-amino)-hexyl}-

estra-1,3,5(10)~trien-17-one is dissolved in 3 ml of methanol and



chl oroform. Exanpl e 43

11[err]-Fluoro-7[err]-(5-{[ N-3-(furan-2- y?nnthylthio)-propyl]-N—nethyI-

am no}-pentyl)-estra-1, 3,5(10)-triene-3,17[err]-diol a)
7[err]-(5-Chloropentyl)-11[err]-fluoro-estr-4-ene-3,17-di one First,
20% of a solution of 39 m of 1-brono-5-chloropentane in 300 m of THF is

added t0 &iSdaPeRSHBRtEbnE %18n0EsNRGNES B 1 &hi BSr driy O aerl  off tEdF ander
nitrogen. After the reaction starts, which can be achieved by adding

i odi ne anehiritRicoFRithiaRengt B F66RI Dengest bt pnthe soltathd nisdrdyesr L
such a way that the internal tenperature does not exceed 35 err]C 1In a
second fl dsk.a ¥hciug,ofchlel trleisidubr dsi fiéxed watltedvaten, serspersiash 3 dfingd:s 1 g
of copper(l) iodide in 130 m of THF at O[err]C, whereby the internal
terrper at undittl imehytlenéOfcbdokCdeW Ghbed coohagges igm 4sulfaty and

1, 3-di nethyl -3, 4,5, 6-tetrahydro-(1H)-pyrimdin-2-one is now added and
stirred f@mnpanﬁnmhaﬁshm:emgp@ra @onA1§|@aVa§@pmt|Oﬁrggaratlve thin-layer

105 obt ai ned, which is added in drops_to, the C?lgnard solution that is
cool ed t o CIBUIMEIEaPye Wit mie§h¥t1PPPe8h?~8’f'l§S/%@% e hut e¥/ hitdS -Bo[err] C

d d - d by d
?E[e(anri(ef Ihs?ﬂt)lr"(?? B nodens oF. ﬁrmﬂt{é?é?}lﬁglag bar s Shv gt o
1,3 t -3, 4, 5 6-t t : 2=
tri rre![ Ln;l c&‘]l e Feid é—‘né""lerﬁ’ rz?p%é{;)af'%fﬁ? hEY t%?gg}' eﬁ%‘g} n% )?%1} Aot
exceed - 63] e s](;io%tt:‘lsenzeg' 3 19 %rl 30 O pULGS ¢ b; tfbﬁx §§4 7onb Oin

gl aci al aceti’c rops the cobl i renove and it

is sti ”edcﬂﬂrcj]fﬂ)e. hour at room

Example 43
113-Flucro-7a-(5~{[N-3-(furan-2-ylmethylthio)-propyl]-N-nethyl-
amino}-pentyl)-estra-1,3,5(10)-triene-3,178-diol
a) 7a-(5-Chloropentyl)-iig-fluoro-estr-4-ene-3,17-dione

First, 20% of a solution of 39 ml of 1l-bromo-5-chloropentane
in 300 ml of THF is added to a suspension of 7.2 g of magnesium
chips in 100 ml of THF under nitrogen. After the reaction
starts, which can be achieved by adding iodine and
dibromomethane, the remaining solution is added in drops in such
a way that the internal temperature does not exceed 35°C. In a
second flask, 51.2 g of lithium bromide is added to a suspension
of 28.1 g of copper(I) iodide in 130 ml of THF at 0°C, whereby
the internal temperature climbs to 40°C. Without cooling, 49.4
ml of 1,3-dimethyl-3,4,5,6-tetrahydro-(1H)-pyrimidin-2-one is now

added and stirred for 15 minutes at 40°C. A clear solution is



tenperature. For working-up, the reactio xture is added to 1.5 1 of
water, diluted with the sanme anount of e?%g acetate, the precipitate is
separated on Celite, rewashed with ethyl acetate, the aqueous phase is
extracted 3 tines with ethyl acetate, washed wi th sodi um bi carbonate and
common salt solution, dried on nmagnesium sulfate and concentrated by

evapor at i %ﬁa’ltr%d VaRdem i4f raﬁﬁeﬁh?cncfik'gﬁs PEQEicd ¢§1M%Mﬁmﬁ¢m

silica gel hexane- et hyl acetate gradient, 22.71 of 7a-(5-

chl or openti )eobhleRN o HsidoE 0- ehdn 4-Bers3, th7rxd:|éderS 1(5b'fm@tr@ed1nuteb) at
7[err]-(5-Chloropentyl)-11f[err]- f1uor o- 3- hydr oxy-estra-1, 3, 5(10) -

tri en- 17- oim°c_and mked gt of7 0% @eiopl by Aren detand éoBu'glofh of t2% umof
brom de in 95 mM of anhydrous acetonitrile are added to 22.1 g of 7a-(5-
chl or opentyl§-flijearo-fesftirusig cestiené-ane73d13ndi bme26® MBI THE, 2@mhlydfous
acetonitrile at 80[err]C. After 20 mnutes, the reaction m xture is

cool ed to Vferdinetharid32@Q sni6-tktrahydabed 1Ebdpynini¢iea? toratand AUMbPS s
added in drops. Then, the solution is

106 stinimathykch Is®sHlage iat &uchhpoWgKit tb@t pFhe EntepabNemperature
hydrochl oric acid, extracted 3 tines, with, eth acet ate, washed V\n%gu\en

comon saldoepnAt Gxcend 6@ 50R- melhekf uRt KN e tfé’rar?d) ndWE&T Coled

W TP & hexhd dbnyit BACHAS GRRbEnFeR Sraedagdr iy Groper Ehe Losling? O

Z[ grrS]( 1(())5 I%}’rkg;lﬁ%)engﬁo&edll[a%d’ ]1t l uors%l%re&drfgigyleﬁy}é hour at room
temperature. For working-up, the reaction mixture is added to
1.5 1 of water, diluted with the same amount of ethyl acetate,
the precipitate is separated on Celite, rewashed with ethyl
acetate, the agueous phase is extracted 3 times with ethyl
acetate, washed with sodium bicarbonate and common salt solution,
dried on magnesium sulfate and concentrated by evaporation in a
vacuum. After the crude product is chromatographed on silica gel
with a hexane-ethyl acetate gradient, 22.1 g of 7a-(5-

chloropentyl)-118-fluoro-estr-4-ene-3,17-dione is obtained.

b) 7a-{5-Chloropentyl)-11B-fluoro-3-hydroxy-estra-1,3,5(10)-
trien-17-one

25.4 g of copper(II) bromide and 4.9 g of lithium bromide in
95 ml of anhydrous acetonitrile are added to 22.1 g of 7a-(5-
chloropentyl)-11B8-fluoro-estr-4-ene-3,17-dione in 160 ml of
anhydrous acetonitrile at 80°C. After 20 minutes, the reaction
nixture is cooled to 0°C, and 200 ml of saturated sodium

bicarbonate solution is added in drops. Then, the solution is



c) 11[err]-FIuoro-3-hydroxy-7a-(5-iodopeq%yl)-estra-1,3,5(10)-trien-
17-one 5.0 g of 7a-(5-ch|oropenty|3Q 1[ err]-fluoro-3-hydroxy-estra-
1,3,5(10)-trien-17-one is dissolved in 80 m of ethyl methyl ketone, m xed
with-5.7 g of sodiumiodide and stirred overnight at a bath tenperature of
90[err] C. For working-up, the reaction mxture is cooled to room

tenper at Ug; LT GGAJ BLY HAL B walXL! ALSMR: [idTas: W 1 pldlyIpacetate,

washed wi th common salt ution, dri on” magnesi um sul fate and

soncemra O EONekBrac¥8gUsM ifed Wit ethyl acetate, washed
o Lerm) | F nfarsen10¢3R0RRs HOT el fct i ethyl acetate

i odopent yhpi18S dodmbnd sad 0 kol hik@Bn ] 7a8D&d | 6n obd gheethmsswl fateleandor oduct ,

which is used without further puritication in the next stage. d)
11[ er r] - Fldépicenidacdaoxy- éaapbramebhyiana nedepent yl¢hestattography of the
1,3,5(10)-trien-17-one 5.1 g of methylamne is condensed in a

sol uti on @&fruded pyagfuct on silica gel with a hexane-ethyl acetate gradient
11[err]-fluoro-3-hydroxy-7[err]-(5-iodopentyl)-estra-1, 3,5(10) -trien-17-
one in 35 yileld¥s dhydiows terr(ahrgbilorapantul) - Y8 ef }perozfehyqroxy-estra-
107 stirred overnight at roomtenperature in a pressurized reactor.

Af ter the Jprassiird)zdd iegadi’oonRas opened at -20[err]C, it was allowed to
come to roomtenperature to be able to evaporate excess nethylam ne. Then,
the reaction solution is added to saturated sodium bicarbonate sol uti on,

dr,

oot ed & TRt Sl 5GPk s 8 IDESLHR 214 81 o bk on-
11[erﬂ-flfggéﬁg-hydroxy-7[err]-[5-

5.0 g of 7a-(5-chloropentyl) ~118-fluoro-3-hydroxy-estra-
1,3,5(10)-trien-17-one is dissolved in 80 ml of ethyl methyl
ketone, mixed with-5.7 g of sodium iodide and stirred overnight
at a bath temperature of 90°C. For working-up, the reaction
mixture is cooled to room temperature, stirred into water,
extracted 3 times with ethyl acetate, washed with common salt
solution, dried on maghesium sulfate and concentrated by
evaporation in a vacuum. 6.8 g of 118-fluoro-3-hydroxy-7a-(5-
iodopentyl)-estra-1,3,5(10)-trien-17-one is obtained as a crude

product, which is used without further purification in the next

stage.

d) 11B-Fluoro-3-hydroxy-7c-[5-(methylamino)-pentyl]-estra-
1,3,5(10)~trien-17-one

5.1 g of methylamine is condensed in a solution of 6.8 g of
11B-fluoro-3-hydroxy-7a-(5-iodopentyl)-estra-1,3,5(10)~-trien-17-

one in 35 ml of anhydrous tetrahydrofuran at -78°C, and it is



(met hyl ami no) - pentyl ] -estra-1,3,5(10)-trjgn-17-one is obtained as a crude
pr oduct . e)
11[err]-Fluoro-7[err]-(5-{[ N3-(furan-2-yl nethylthio)-propyl]-N

met hyl - am no} - pentyl ) - 3- hydroxy-estra-1, 3,5(10)-tri en-17-one 526 ny
of 11[err]-fluoro-3-hydroxy-7[err]-[5-(nmethylam no)-pentyl]-

estra-1, 3,3} kat bh@RniéhenatapdofStBlpetalults- LRl drPressurized reactor.
propyl thi omethyl)-furan are dissolved in 5 mM of ethyl methyl ketone,

m xed wi t Afke? mMheofpreeduuizeadirdactod 484 apenéd potexEicymitawasnafldonrd
stirred for 3 hours at a bath tenperature of 90[err]C. For working-up, the
reacti on roXtodme ito added tempseaturessbubat adls otd vevdpesabdexeesd| uti on,
extracted 3 tines with nethylene chloride, washed with comon salt

sol uti on, matilgdlaovinevagMasinumtbel fereting eohebhonate e VERFAFVGHESH a
vacuum  Chromat ography of the crude product on silica ge|] with a

met hyl ene sdiom duoriienadie goddtden, ypetyacsed 3ytbpes 1yLER 1e¥hYbr o-
7[err]-{5-{[N—3-(furan-2-y|nethylthio)-grogyl%-N—neth I-anlqg}-

[iggtyl )g)&gﬁﬁ%@ sgtied Pr3 meanGFium s41fat6n nascan?%’ama ed”by

11 er r] - FISTARREAH I 5.3 VRO |r £n 729y Plet AT ERRST Op7 oy P oRY 72~ (5~

met hyl - am - tvl)-estra-1,3, AR -3, 17k = dj . ;

11 er H Ny G@%@%’{ﬁ?’?‘sﬁé’?‘(ﬁﬁf&%ﬁ% K RyTOn JS?E‘S{‘H” dbfie is obtéidedtad!
propyl]-N- s Y IRiapent yl) - 3- hyd -estra-1,3,5(10)-trien- - i
di ssol ved %T?{?%ﬁégg né?ﬁzzor ;nd n?xggxyne;o;?ions &At% Zalﬁg oflzog?ﬁn;S

borohydride. After 1 hour of stirring at roomtenperature, the solvent is
drawn off in a vacuum the residue is mxed with common salt solution

extracted & ti{Ep-Filucro-7a~-(5-{[N-3-(furan-2-ylmethylthio)-propyl]-N-

methyl-amino}-pentyl)-3-hydroxy-estra-1,3,5(10)-trien-17-one
526 mg of 11f-fluoro-3-hydroxy-7a-[5-(methylamino)-pentyl]-

estra-1,3,5(10)-trien-17-one and 95 mg of 2-(3-chloro-
propylthiomethyl)-furan are dissolved in 5 ml of ethyl methyl
ketone, mixed with 112 mg of sodium iodide and 104 mg of
potassium carbonate and stirred for 3 hours at a bath temperature
of 90°C. For working-up, the reaction mixture is added to semi-
saturated sodium bicarbonate solution, extracted 3 times with
methylene chloride, washed with common salt solution, dried on
magnesium sulfate and concentrated by evaporation in a vacuum.
Chromatography of the crude product on silica gel with a
methylene chloride-methanol gradient yields 229 mg of 11B-fluoro-
7Ja-{5-{[N-3-(furan-2-ylmethylthio)-propyl]-N-methyl-amino}-

pentyl)-3-hydroxy-estra-1,3,5(10)-trien-17-one as a foan.



wi th nethylene chloride, dried on rragnesiélén sul fate and concentrated by
evaporation in a vacuum Preparative colunn chromatography with a

nmet hyl ene chl ori de/ met hanol gradient provides 146 ngy of
11[err]-fluoro-7a-(5-{[ N-3-(furan-2-yl nethylthio)-

propyl ] -N-net hyl -am no}-pentyl)-estra-1, 3,5(10)-triene-3,17[err]-diol as a

foam Ejamlig-44uoro-7¢- (5-{ [N-3- (furan-2-ylmethylthio) -propyl]-N-
11[err]-Fluoro-7[err]-(5-{N-nmethyl-[ N 3-(thi ophen-2-yl net hyl t hi o) -
propyl ] - afetdy1rantito) ~pehte1) ~esbtd ) ; 8| § eney St didmwa+3 , 1l Sidicd)

11[err] - Fl uoro-3-hydroxy-7[err] - (5- {N—nethyl [ N-3-(thi ophen- 2-

yl net hyl t hi 0) - prnagpylg] oFMinal-fpenryplyeessr af i 3- 6{uBn+2+Emethylkhio) -
526 nmg of 11[err]-fluoro-3-hydroxy-7a-[5-(methyl am no)-pentyl]-

estra- 1, 3 iix(ck@)lit-N-srethylonnined -pestyy) of -RydBoxy-estra-1,3,5(10) - -trien-
chl oropropyl t hi onet hyl) -t hi ophene are dissolved in 5 nl of ethyl nethyl
ket one, mikdns tis Hizsed ved §®dﬁunﬂ|QﬁlE@thﬁ6010@n¢mp%ﬁedrﬁﬂzﬁﬂﬁﬁ&ﬁ
carbonate and stirred for 4.5 hours at a bath n?erature of ﬁ%#eﬂr](% For
wor ki ng- upiitthed 4 étgctqfoﬁ%lk%P@rP§Yd§dééd thE%Fn SBRWF RS SUd

bi carbonate solution, extracted 3 109

times witHIRR Wﬂﬁ¥49ﬂ§%u(ﬁ?e\ﬁ%&ﬁ@&twﬂﬁthBWﬂnﬂfga}? RoTITTEh, R ied on

Chr omat 3315”” tiﬁe o RS el SETE) B8 yBFoby St L7 cimes

ghlh%llrgiyn% S%?gh%% mg{%lyre‘[d%! %?jihl opﬁfm%ﬁe%wﬁhyf FRes Ayl ] -

am no} - pent ylds st d@dl 13y YvPorldt ioh 1A BNGad8uf. f OBPeparative column
chromatography with a methylene chloride/methanol gradient
provides 146 mg of 11B-fluoro-7a-(5-{ [N-3-(furan-2-ylmethylthio) -
propyl]-N-methyl—amino}—pentyl)-estra—l,3,5(10)-triene—3,173—diol

as a foam.

Example 44
113-F1uoro-7a-(5-{N-methy1-[N-3-(thiophen-z-ylmethylthio)-
propyl]}-amino}-pentyl)-estra-1,3,5(10)~triene-3,178~-diol
a) 1l1B-Fluoro-3-hydroxy-7a-(5-{N-methyl-[N-3-(thiophen-2-
ylmethylthio)-propyl]-amino}—pentyl)-estra-1,3,5(10)-trien-17-one
526 mg of 118-fluoro-3-hydroxy-7a-[5-(methylamino)-pentyl]-
estra-1,3,5(10)-trien-17-one and 103 mg of 2-(3-
chloropropylthiomethyl)-thiophene are dissolved in 5 ml of ethyl
methyl ketone, mixed with 112 mg of sodium iodide and 104 mg of
potassium carbonate and stirred for 4.5 hours at a bath
temperature of 90°C. For working-up, the reaction mixture is

added to semi-saturated sodium bicarbonate solution, extracted 3



b) 11[err]-Fluoro-7[err]-(5-{N-nethyl-[N3-(thiophen-2-ylnethylthio)-
propyl]-anino}-pentyl)-estra-l,3,5(10)-t}?%ne-3,17[err]-dio| 185 ny
of 11[err]-fluoro-3-hydroxy-7[err]-(5-{Nnethyl-[N 3-

(t hi ophen-2-yl net hyl t hi 0) - propyl ] -am no}-pentyl)-estra-1, 3, 5(10)-
trien-17-one is dissolved in 5 mM of nethanol and mxed in portions with

28 g of %fﬁ“%%ﬂgig%FQ¥ﬁ5&qgn A@Bﬁ&r??e”iQHEﬁ%dO%itﬁtééﬁﬂdﬁléﬁlﬁ‘gﬁmution,

t enper at ur e, vent “I's drawn o for t nost part 1n a vacuum t he

resi due i g, 8d0ed GaEmRnS 3l ragel HhiOBon8EhEtAEEEd %{témﬂ&ﬁibmm)d ene
chloride, dried on rmagnesiumsulfate and concentrated by evaporation in a

vacuum  RrRRAMAL | \Chrolatdy raphgeiroghapbyuiet produet hyh esnelica gel with a
chl ori de/ met hanol gradi ent provides 93 ng of 11[err]-fluoro-7[err]-(5-{ N

net hyl - [ Naget{Hylierph emrldnildseethbhion) gpadpyht - piehas - pehtyd Jof 118-fluoro-
estra-1,3,5(10)-triene-3,17B-diol as a foam

110 Exampidroddy-7a- (5~ {N-methyl-[N-3-(thiophen-2-ylmethylthio) -propyl]-
11[err]-Fluoro-7a-{5-[(2S)-2-(4-trifluoromethyl phenylthionethyl)-
pyrrolidi rering)]-geertiyl )~esdmeerll 33 5500 tripand/30Ng[ @5 r3 - BRI a)

11[ err] - Fl uoro- 3- hydroxy-7[err]-{5-[(2S)-2-(4-

trifluoronethyl phenylthionethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-trien-17-one A sol ution of 0.? g.of hylthio) -
7[err] - (5-Rhl ok HRYRNQ-T kS (N meshy s I N-3~ (thiophen-2-ylmethylthio)

Oy SRy L an o e redtd 1,9, ¥a0) - L TBhRYA prpmglde 1o

o1 soromet b Sl L M) A 0 00 834 Hophyy g 00 ce

SOdiun]biC?{ﬁggﬁﬂé%§§ﬂ§gﬁéﬁhyf%ﬁf&%ﬂﬁ?%p&aﬁe%mﬁhgﬁspenty1)—estra-1,3,5(10)-
trien-17-one is dissolved in 5 ml of methanol and mixed in
portions with 28 mg of sodium borohydride. After 45 minutes of
stirring at room temperature, the solvent is drawn off for the
most part in a vacuum, the residue is added to common salt
solution, extracted 3 times with methylene chloride, dried on
magnesium sulfate and concentrated by evaporation in a vacuum.
Preparative column chromatography with a methylene
chloride/methanol gradient provides 93 mg of 11B-fluoro-7a-(5-{N-
methyl-[N-3-(thiophen-2-ylmethylthio)-propyl]-amino}-pentyl)-

estra-1,3,5(10)~triene-3,178-diol as a foam.



with ethyl acetate, washed with common salf solution, dried on sodium

sul fate, concentrated by evaporation in a vacuum and chromatographed on
silica gel with dichloronmethane/acetone. 0.45 g of
11[err]-fluoro-3-hydroxy-7[err]-{5-[(2S)-2-(4-

trifluoromethyl phenylthionethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)#,@@1—474-50% wth [err] =+t32.7[err] (¢ = 0.51%in chloroform is
obt ai ned. D)

11[ er r] - Flugg-or 141434 264~ -upi s meb byhetiepyb hémphth hymethyl) -
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)-triene-3,17[err]-diol A

sol uti on Qysroiiaimfl-jepentyljoratBahy(Besyiv) etriefis-3( 2H)~¢iol
(4-trifluoronethyl phenylthiomethyl)-pyrrolidin-1-yl]-pentyl}-

estra-1, 3,&) 1@ 18+%orbA~ohydnoxy-Te-d6-{d2Fahgd(éfuran, 2.3 ni of

ethanol and 1 ml of water is mxed in portions at Olerr]Cwth 111 of
sggi gm bortarifkuaronethy inheny Ifhioneshyd) -PYKEaL 131 menyl) -Pentyl}r?sgga'
added to ice water, extracted three tines with ethyl acetate, washed with
common salts o} (AQrET NP B odi um sulfate, concentrated by evaporation
I n a vacuum and. chr onat ographed on si

di chl or omet hané} a%%lf‘btfﬂf.n *BI-% gofoflf:f"la'(r:(s]'-%ﬁllﬁ\émf%gl?gy%%fﬁ%éf-1‘29f273—

L LRSI PP R 9 Bk M) PR ) atabt iy pormante

Tilerr] - H br ATt ioh SN B R4S 24 s 5, 5.
trifluoromethylphenylthiomethyl)-pyrrolidine and 0.32 g of
lithium iodide for 2 hours at a bath temperature of 100°C. Then,
it is added to sodium bicarbonate solution, extracted three times
with ethyl acetate, washed with common salt solution, dried on
sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with dichloromethane/acetone. 0.45
g of 11BR-fluoro-3-hydroxy-7a-{5-{(28)-2-(4-
trifluoromethylphenylthiomethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-trien-17-one with [a],® = +32.7° (c = 0.51% in

chloroform) is obtained.

b) 11B8-Fluoro-7a-{5-[{28)=-2~(4-trifluoromethylphenylthiomethyl)-
pyrrolidin-l-yl]-pentyl}-estra-l,3,5(10)-triene-3,17ﬁ—diol

A solution of 0.43 g of 11B-fluoro-3-hydroxy-7a-{5-[(28)-2-
(4-trifluoromethylphenylthiomethyl)-pyrrolidin-1-yl)-pentyl}-
estra-1,3,5(10)-trien-17-one in 4 ml of tetrahydrofuran, 2.3 ml
of ethanol and 1 ml of water is mixed in portions at 0°C with 111

mg of sodium borohydride, and it is stirred for 2 hours. Then,



pent af | uor opent anesul fi nyl methyl)-pyrrol{g{n-1-yl]-pentyl}-estra-
1,3,5(10)-triene-3,17[err]-di ol A solution of 0.2 g of
11[err]-fluoro-17a-met hyl -7a-{5-[(2S)- 2-

(4,4,5,5, 5-pent af | uoropentyl t hi onet hyl )-pyrrolidin-1-yl]-pentyl}-
estra-1,3,5(10)-triene-3,17[err]-diol in 5.8 mM of nmethanol and 2.9 m of
water is st niiedadeldh t82 ice ahteedi ertpectedatieréort iméwurkth athydom
tenperature. Then, it is added to water, extracted three tinmes with

di chl or oneidenge wa&tmédnmu:habpmnlbnedamb sotiuivn sudf led emdasbngent r at ed
by evaporation in a vacuum 210 ng of crude product, which is
chronatogmmmﬁaieqnunﬂqemargébdwbyheVdpothl@helhameym%%mmuﬁﬂd i s obtained.
105 ng of pure 14,17- ethano-7[err]- &5 [N-nethyl -N-3-(4,4,5,5, 5-
pentafluonﬂpmmn&nﬂgnﬂnha%HQP-ﬁﬁdp?ﬁaﬁ? oylbbn@yF¥1@§?m%FH?QPé39§$°“e' 0.32
triene-3,17[err]-diol IR 1610 and 1190 [cnierr]] is obtained.

112 Bamaf & 14 werayor{iGold 28y a2méfhy| - 7[err] - {5 [(2R)-2-(4,4,5,5,5-

TR N L e LT (T S

(2R . E'ﬁéé@”ﬁ [}érlg&L%edlt WL (AP 5y P10 Vi T P2

tyl t 3,17 diol with = 687 =
0. 7436 | n_ OGBS ijﬁo)eﬁ%%lﬁ?%‘ed Codmple ap o) T s el (e

li[err]- FIuoro-l?a nethyl 7[err]-{5-[(2S5)-2-(4,4,5,5, 5-
pentafluoropentanesulfonylnethyl)-pyrrolidin-l-yl]-pentyl}-estra-

Example 46
118-Fluorc-17a-methyl~-7c¢-{5-{(28)-2-(4,4,5,5,5-
pentafluoropentanesulfinylmethyl)-pyrrolidin—l-yl]-pentyl}-estra-
1,3,5(10)-triene-3,178-diol

A solution of 0.2 g of 11B-fluoro-17a-methyl-7a-{5-[(28)-2-
(4,4,5,5,5-pentaf1uoropentylthiomethyl)-pyrrolidin-l—yl]-pentyl}-
estra-1,3,5(10)-triene-3,178-diol in 5.8 ml of methanol and 2.9
ml of water is stirred with 82 mg of sodium periodate for 5 hours
at room temperature. Then, it is added to water, extracted three
times with dichloromethane, washed neutral, dried on sodium
sulfate and concentrated by evaporation in a vacuum. 210 mg of
crude product, which is chromatographed on silica gel with
dichloromethane/methanol, is obtained. 105 mg of pure 14,17-
ethano-7a~-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]—pentyl}-estra-l,3,5(10)—

triene-3,17B8-diol IR 1610 and 1190 [cm'] is obtained.



1,3,5(10)-triene-3,17[err]-diol A f@ution of 100 ng of
3,17[err]-diacetoxy-11[err]-fluoro-17a- "nethyl-7a-{5-[(2S)-2-(4,4,5,5,5-
pent af | uor opent anesul f onyl met hyl ) - pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-triene in 1.3 m of 0.2 M nethanolic potassium hydroxide
solution is stirred for 2 hours at roomtenperature. Then, it is added to
water, extgaehAd Yhree times with dichloronmethane, washed with common salt
solution, dried on sodiumsulfate, concentrated by evaporation in a vacuum

and chr onaipgnaRes 17%-elthga -gak { 84 [ h2R) €bt 04 parps gyt acet one. 63 ng of
11[err]-fluoro-17a-methyl-7[er]-{5-[(2S)-2-(4,4,5,5, 5-

pent af | uorpEE e dpentylthtibpethyy ) Fpyrdobhidiyt}-pehtyentykkreptra-
1,3,5(10)-triene-3,17[err]-diol is obtained. IR 1710, 1660, 1610
[cr{err]].1,3,5(10)~triene-3,178-diol 113 Exanpl e 49
11[err]-Fluoro-7a-{5-[(2S)-2-(4,4,5,5, 5-

pent af | uor opent2avedsngcisdyl et ByRppper 281 i ditA-Tlypropbhryrethwts2p-{5-
1,3,5(10)-triene-3,17[err]-diol A sol ution of 300 ngyof ‘o 17~
11[ err] - f | LAR-2r (%5-4,(285) Srpeptafiugrgpentylthionethyl) - rrolidin-1-yl]
pent af | uor opentyl t hi onet hyl ) - pyr.roli.di n-1- -pentyll-estraq _ 0
1,3,5(10)-R?ﬁ?ﬁi&?ﬁ%ﬁﬂ%ﬁ%qlnﬁ(&P)F r&?§eﬁ%'g%%ﬁgfﬂ;n%¥tgnba 1 e T wifer

is stirred with 131 of sodiuym.periodate for 4 hours at room
t enper at ure. THe ,1q{gﬁ%$r'&%333t&s %%?}nggfracted three times with ethyl

acetate, washed with conmmon salt solution, dried on sodiumsulfate,
concentrated by evaporation in a vacuum and chronat ographed on silica gel

W th dichlﬁﬁgwgggaﬂglethyl acet at e.

11B8-Fluoro-17a-methyl-7a-{5-[ (28)-2-(4,4,5,5,5-
pentafluoropentanesulfonylmethyl)-pyrrolidin-l—yl]-pentyl}-estra-
1,3,5(10)~triene-3,178-diol

A solution of 100 mg of 3,17R-diacetoxy-118-fluoro-17a-
methyl-7a-{5-{ (258)-2-(4,4,5,5,5~
pentafluoropentanesulfonylmethyl)—pyrrolidin—l—yl]—pentyl}-estra-
1,3,5(10)-triene in 1.3 ml of 0.2 M methanolic potassium
hydroxide solution is stirred for 2 hours at room temperature.
Then, it is added to water, extracted three times with
dichloromethane, washed with common salt solution, dried on
sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with dichloromethane/acetone. 63
mg of 11B-fluoro-17a-methyl-7a-{5-((25)-2-(4,4,5,5,5~
pentafluoropentanesulfonylmethy1)—pyrrolidin-l—yl]—pentyl}-estra-
1,3,5(10)-triene-3,178-diol is obtained.

IR: 1710, 1660, 1610 [cm’'].



203 nmg of 1lf[err]-fluoro-7[err]-{5-[(2S)-2-(4,4,5,5,5-

pent af | uor opent anesul fi nyl net hyl ) -pyrrolidi'n-1-yl]-pentyl}-estra-
1,3,5(10)-triene-3,17[err]-diol is obtained. [err] = +11.8[err] (c = 0.53%
i n met hanol ). Exanpl e 50
11[err]-Fluoro-7[err]-{5-[(2S)-2-(4,4,5,5, 5-pent af | uor opent anesul f onyl -
nethyl)-pyﬁkghbggn4g-yl]-pentyl}-estra-1,3,5(10)-triene-3,17[err]- di ol
Anal ogously to what is described in Exanple 48, 11[err]-fluoro-

7a-{5-[ (2S)18=FHudrb-PaS{pent2é) Lo openiseyH fonyl met hyl ) -
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)-triene-3,17[err]-diol is

obt ai ned. pértafluordpehtenésul £inyThdlinfd)i~pyidid@dnf1~yl]j-pentyl}~estra~-

114 Production of the Starting Conpounds:
N-Met hyl - [ 3, 845418) Stbienetdf LuRrdieht yl t hi 0) - propyl ] -anmi ne a)
3-1odopropyl -4,4,5,5, 5-pent af | uoropentyl sul fi de A solution of 22.8 g

of 3-chl oropr opkl salutsos, 6£ 3@ mafdflick Bhdhtudran 7oi-d& -1 2506 2mi( 46, 8t hy B~
met hyl ketone is_ stirred with 40 g of sodiumiodide for 5 hours at a bath
t enper at ur BeBEafdupEPPPULYhblREORe ER B eTRY RN din- Y-y ldvRsatatlddessrarhe dry
state in a vacuu added to water,, extracted three tines wth ethyl

acet at e, m&sﬁea(gbhfFEF?n%ﬁa'H?@EéﬂQﬁ]%ﬂxﬁ1ﬁn@ﬂnq§ﬂﬂ$tQ%ﬂﬁlcéﬁéeﬁrﬁa@éd°5y
evaporatio n_a,vac

odopr opy| PAEAT 018 SEDBRedrY BN obthi Y <2 (SO ReFitags, for g hours at

N'thhyl_[gbgﬁ’%e%pérgigggEaf&H&ﬁPpP@t§gtggé2érgénwgéé}%nk&%racted three
times with ethyl acetate, washed with common salt solution, dried
on sodium sulfate, concentrated by evaporation in a vacuum and
chromatographed on silica gel with dichloromethane/ethyl acetate.
203 mg of 118-fluoro-7a-{5-[(2S)-2-(4,4,5,5,5-
pentafluoropentanesulfinylmethyl)-pyrrolidin-i-yl]-pentyl}-estra-
1,3,5(10)-triene-3,178-diol is obtained. [a],®® = +11.8° (c =

0.53% in methanol).

Example 50
118-Fluoro-7a-{5-[ (28)-2-(4,4,5,5,5-pentafluoropentanesulfonyl-
methyl)-pyrrolidin-1-ylj-pentyl}-estra-1,3,5(10)~triene-3,178~-
diol

Analogously to what is described in Example 48, 11B-fluoro-
7a-{5-[(28)-2-(4,4,5,5,5-pentafluoropentanesulfonylmethyl) -
pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)~triene-3,178~-diol is

obtained. [a],®® = +30.6° (c = 0.515% in methanol).



In a solution of 30.6 g of 3-iodopropyl-4,4,5,5,5-

pent af [ uoropentyl sul fide in 200 m of ab%éﬂute tetrahydrofuran, 45 g of
nmet hyl am ne i s condensed at a bath tenperature of -78[err]C, and it is

stirred for 1.5 hours at roomtenperature and for 4 hours at 60[er]C in
the pressurized reactor. To open the reactor, it is allowed to cool

overnlgm:ﬁf%éﬁgﬁ%%ggaiqﬁ}U@&aigq ?h%gm%ﬁuPdZS[err]C Then, it is allowed

to cone to room ture, €exces amne is evaporated di |l uted
with ethyl a f%ﬁhW% n ral C t ed
by evapo)r/atig»ﬁlbl?én&% acuumda{%utscﬁr r?git ??Sgg"ggonygﬁ aﬁ%g?pi\f?h%ﬁé

di chl or omgg hangl Feddppsy -6 47 sg50fs-ye%hwhaképéf}t91§u§f§de

pent af | uor opent yl t hi o) - pr opyl ]-an1ne i s obtained as” an oil

115 N- Met hyd -dS3ritdich D5.22-.peqt fl socaperbarepyllfony| 5, propyl | - ani ne
a) 3-Chloropropyl-4,4,5,5, 5-pentafl uoropent anesul f one A sol ution of
23 g of 3-pdmafipiampentylsnlF itie ipesvaf mdoovdpenhylsnethye ket hd of
chloroformis mxed in portions at Oferr]Cwith 41.8 g of 70%
n}chloropestﬁrn&ﬂcwtnh(ﬂoegubfiSDﬁiamsﬁbdddd for 5. Bohpsrataa babm
tenperature. Then, it is diluted with dichloronmethane, washed with sodi um
hydrogen stemperatuxs \aff gif0°Sounder bhibromert ¢ Brgn iidh ishevepenateshlto
sol ution, drled on sodi um sul fate and concentrated by evaporation in a
vacuum Ztheg Cbr)betrﬂF% 131@1|vmp3§ﬁd@d4tg water, extracted three times
pentafluorquntaq$sulfone I s obtained a% crystals with a meltin poi nt of

74-76[ er] 1t L. 3esddropyiashes BestEadanfaf GBFSBeﬂ’E‘aﬁ%‘%H‘ ofgltate

and concentrated by evaporation in a vacuum. 30.6 g of 3-

iodopropyl-4,4,5,5,5-pentafluoropentylsulfide is obtained.

b) N-Methyl-[3-(4,4,5,5,5~pentafluoropentylthio)-propyl]-amine
In a solution of 30.6 g of 3-iodopropyl-4,4,5,5,5~-
pentafluoropentylsulfide in 200 ml of absolute tetrahydrofuran,
45 g of methylamine is condensed at a bath temperature of -78°C,
and it is stirred for 1.5 hours at room temperature and for 4
hours at 60°C in the pressurized reactor. To open the reactor,
it is allowed to cool overnight to room temperature and then to
-78°C. Then, it is allowed to come to room temperature, excess
methylamine is evaporated, diluted with ethyl acetate, washed
neutral, dried on sodium sulfate, concentrated by evaporation in
a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 15.7 g of N-methyl-(3-(4,4,5,5,5-

pentafluoropentylthio)-propyl]~amine is obtained as an oil.



A solution of 23.5 g of 3-chloropropyl-4,4,5,5,5-

pent af | uor opent anesul fone in 500 m of e*H@I nmet hyl ketone is stirred with
40 g of sodiumiodide for 5 hours at a bath tenperature of 100[err] C under
nitrogen. Then, it is evaporated to the dry state in a vacuum added to
water, extracted three tines wth ethyl acetate, washed neutral, and dried

o S Do uonrite - B £ el B GIREAL al slil ey T EFbpy 01 Dl o

i odopr or opent ane one 1s obltalned as “crystals
with a meltin - | 83 qr §'5~ tafluoropentanesulfocne 116
c) N- Met 1R I-?S??igkfg%gﬁg}pe%té }ubro%%%t%négzlf%wwd)-propyl]- am ne

A sol ution of 23..519+Qbn30ic048P50B¥! 34chH18rSpPopy PNt £fd tOrHpent anesul f one
in 200 mM of absolute tetrahydrofuran is condensed at a bath tenperature

of -78[er rﬂe@tta‘k‘itﬁn‘%}e‘ﬁ%ﬁﬂl&h@@ia@, inapdoi kli 6f SthIswsfdmm ils Snihaad sirat r oom
tenperature and for hours at 60[err]Cin a pressurized reactor. To open
the react ordilond aatalocowedth 04 To®|g avier7iight-dd areperibemzeriat acddandndhen
to -78[err]C Then, it is allowed to conme to roomtenperature, excess
met hyl ami niee iis estdporest gobr di.lSuhedrs &b eobpl tavpevatureas HEREN nelft rid |
dried on sodiumsul fate, concentrated by evaporation in a vacuum and _,
chr onat ograighetedwigin iddahjeironethangi, cipshefeY hEhefpdt angydrogen syl fxte
N-met hyl -[3-(4,4,5,5,5- pentafl uoropent anesul fon I)-grogyl;-aninf és
obt ai ned a@ploryiand sodjiumh kicalonagepsPattépnsandzegppee salt solution,
1-Bromo- 5-<§1?iretd- bourE ysloddlirtrfi:nt hs>{1llsfla| eI %)é%p%gtn%ggtrated by evaporation in a
vacuum. 23.8 g of pure 3-chloropropyl-4,4,5,5,5-
pentafluoropentanesulfone is obtained as crystals with a melting

point of 74-76°C.

b) 3-Iodopropyl-4,4,5,5,5-pentafluoropentanesulfone

A solution of 23.5 g of 3-chloropropyl-4,4,5,5,5-
pentafluoropentanesulfone in 500 ml of ethyl methyl ketone is
stirred with 40 g of sodium iodide for 5 hours at a bath
temperature of 100°C under nitrogen. Then, it is evaporated to
the dry state in a vacuum, added to water, extracted three times
with ethyl acetate, washed neutral, and dried on sodium sulfate
and concentrated by evaporation in a vacuum. 30.6 g of 3-
iodopropyl-4,4,5,5,5-pentafluoropentanesulfone is obtained as

crystals with a melting point of 88-89°C.



a) 5-Brono-1-pentanol 50 m of conggptrated sulfuric acid is added in
drops to a solution of 50 g of 5-bronopentyl acetate in 1.6 1 of nethanol,
and the mxture is stirred for 30 hours at roomtenperature. The nethanol
is drawn off in a vacuum the residue is taken up in diethyl ether, washed
neutral with saturated common salt solution, dried on sodiumsulfate and
concentraicdd HyMeewngpeati(ans, B3sgsopehtHf Didrdp et wernl 1 fenyat-Pregd1as- a
crude product. 117 b)

1- Br onp- 5-amdmie- but yl di met hyl si | yl oxypent ane A solution of 28 g of
crude 5-brono-1-pentanol in 144 m of tetrahydrofuran is mxed with 24 g
of imidazole. Bheolufiomobdt Rdn50f 60. 3-jodbprepylbhlitd/)wiiwdhyl chl orosil ane
in 46 m of tetrahydrofuran is added in drops, and it is stirred for 4
hours at Ped¢mfilaeyepenipacsuhgoneatni R0 nikkt of ealpsobois deetinahydirpafaran
shaken out, with diethyl ether, the organic phase is washed 4 tinmes wth
wat er, drid€d SoRdsggedmeSurs REENaRETEBRREVER a®Ed 1Y C e tdpar Ei BRENYREBMEPGde

duct i hr, t h il I ith h / di et hyl her. 42
o oehet | o SR e b BetEl ol hpal SR aY o e 2 9
29)-2-(4,4 5.5-PB fl tylthiomethyl)-pyrrolidin a .
(2o 2 b ot BT 5 PR e T Y A P enctor, st

p-t ol uenesuy £.9RicC,AC kY, %@,%ds&g@n%%gwsdr&&n1%:5%19%@%%@%5%1 % of 10

g of N-tert-butyloxycarbonyl-L- inol r1n err]C,
and the molgdpe | $h8hi r{€dis allowed to come to room temperature, excess

methylamine is evaporated, diluted with ethyl acetate, washed
neutral, dried on sodium sulfate, concentrated by evaporation in
a vacuum and chromatographed on silica gel with
dichloromethane/methanol. 14.8 g of N-methyl-{3-(4,4,5,5,5~-
pentafluoropentanesulfonyl)-propyl)-amine is obtained as crystals

with a melting point of 55-57°C.

1-Bromo-5-tert-butyldimethylsilyloxypentane

a) S5-Bromo-l-pentancl

50 ml of concentrated sulfuric acid is added in drops to a
solution of 50 g of 5-bromopentyl acetate in 1.6 1 of methanol,
and the mixture is stirred for 30 hours at room temperature. The
methanol is drawn off in a vacuum, the residue is taken up in
diethyl ether, washed neutral with saturated common salt
solution, dried on sodium sulfate and concentrated by
evaporation. 28 g of 5-bromo-l1-pentanol is obtained as a crude

product.



for 5 hours at O[err]C. The reaction mxture is poured onto 2N
hydrochloric acid, extracted with ethyl dddtate, the organic phase is
washed with saturated common sal t solution, dried on sodiumsulfate and
concentrated by evaporation. 17.7 g of N

tert-butyloxycarbonyl L-prolinol-p-tosylate is obtained as an oily crude

pr oduct . r g

118 b) ﬁkter%r%n%% %(%/lcctar r?el (ﬂé%)hy% &9}8§%egtane

pent af | uor Opentylém@erfém&é AW A UiRle 5- broﬁoSQLHEhQQanL Bn9848 Ri of
4,4,5,5,5- pentafluoropentylthioacetate in 18 m of nethanol is mxed with

2. _94 M of téc sasyero ARt AN at ceP iitto 4( 30%r AmABhAaMel.) , TaBA, &4t 1S
stirred for 30 mnutes at roomtenperature. This reaction solution is

added to assDhtio®NoPf3B.D @ of rtBPYutylidimethylchlorosilane in 46 ml of
but yl oxycar bonyl -L-prolinol -p-tosylate, and the mxture is stirred for 3
hours at rbetraeyfestivrare bndddrd Armanopsgt apd| étr €. stTheedefioti énhours
m xture is poured into water, extracted with ethyl acetate, washed with
sat ur at ed sbdroemchénperictwod ut iThre mhdad con nissdiremisupparedandto water,
concentrated by evaporation. The residue is chronatographed on silica gel
with hexan%h@kﬁ?lo%%eWhﬁ% d;g@hyk;eﬁﬁer, the organic phase is washed 4
N-tert- but%loxgcarbonyl (2S)-2-(4,4,5,

pent af | uor bpB yV%F?d%%?%?i)dﬁﬁﬁq(ﬂq(ﬁQﬂ9qms%ﬂ%ﬁﬁtﬁe&ngsCSHCSPF?atF@rPY =
-41. 3[err] (c = 0,530 in_chlorofor C) .
(25)-2-(4,ﬁ‘(’%P%r%tb%’ht afT%r%]ﬁ‘é‘#ﬁ ?‘?ﬁ"cﬁfetlri/l‘ﬁh-rﬁ;‘}‘ﬁé?f??a?ﬁ&d on s113ca59gl ¢
N-tert-but ycar bon 2-(,4,4,5, 8 5- . .

pent af | vorSpER SEERTEIAISENIT AN 46 o%adbeatisls soppogpd is

obtained as a colorless liquid.

(28)~-2-(4,4,5,5,5-Pentafluorocpentylthiomethyl) -pyrrolidine

a) N-tert-Butyloxycarbonyl-L-prclinol-p-tosylate
24.2 g of p~toluenesulfonic acid anhydride is added in

portions to a solution of 10 g of N-tert-butyloxycarbonyl-L-
prolinol in 170 ml of pyridine at 0°C, and the mixture is stirred
for 5 hours at 0°C. The reaction mixture is poured onto 2N
hydrochloric acid, extracted with ethyl acetate, the organic
phase is washed with saturated common salt solution, dried on
sodium sulfate and concentrated by evaporation. 17.7 g of N-
tert-butyloxycarbonyl-L~-prolinol-p-tosylate is obtained as an

oily crude product. [&],?2 = -28.0° (c = 0.545 in chloroform).



trifluoroacetic acid, cooled to O[err]C,laBnd the mxture is stirred for
1.5 hours at O[err]C and for 16 hours at"~toomtenperature. The reaction
m xture is poured onto 10% sodi um bi carbonate solution, extracted with
ethyl acetate, washed with saturated common salt solution, dried on sodium
sul fate and concentrated by evaporation. 1.8 g of the title conpound is

obtained gy ag.ebky- SxPERENShy1-(25) -2-(4,4,5,5,5- 119
(2R) - 2-(4?’ , S?S?Eg:éeﬁ?gygu}é?opent y}rt hf orr)et hyﬁ ) - pyrr ol'i di ne Exactly as

descr i bedp’bﬁthbgusszasaﬁt'z@anQémée@;#éﬁfoﬁﬁ@ _ _
pent af | uoropentyl t hi onet hyl )-pyrrolidine, 9.69 g of the title conpound is

obt ai ned as anpokbYugfisdeopr adastgfopm 14, g, HF5N-
tert-butyl oxy-carbonyl -D prolinol.

(4, 4,5, 5, pelearatioropepeytyh)oacaystsuih ob® nh)of methanol is mixed with
(4,4,5,5, 5-Pent af | uoropentyl )-vinyl sulfide A sol ution of 40 g of
4,4,5,5, 52pedt afll ofr apeptjunhinethanalate| sobooien GIOHeiharithaneldti Aney
with 34 m of a 30%sodium nethylate for 1 hour at 25[err]C_ nixed dr.op by
drop withixl il sgfirred? ferbBOnBénHERAS, a8t FPPR AT PR EH Ter F%ﬁ?aﬁtﬁ"gbm

tenperature, mxed drop by drop with another 70 m of 30% sodium nethylate
and stirre®lugion Heupddsd 29[ ar FPEULIRRNOL 2t APt i ¥ hcent rated by

evaporation in a vacuum _added to ter extracted . three ti i th ethyl
acef ate, Y@ XNAE Ry LR, °&&8\§ﬁﬁﬂ"§3ﬂf§%‘?ut?%ﬂt i%]cf‘%&ralrs%\(l)\ilume y

o A SR SRR LB UL P e e s
The reaction mixture is poured into water, extracted with ethyl
acetate, washed with saturated sodium chloride solution, dried on
sodium sulfate and concentrated by evaporation. The residue is
chromatographed on silica gel with hexane/ethyl acetate. 2.59 g
of N-tert-butyloxycarbonyl-(2S)-2-(4,4,5,5,5-
pentafluoropentylthiomethyl)-pyrrolidine is obtained as an oil.

[@],2 = -41.3° (c = 0.530 in chloroform).

c) (28)-2-(4,4,5,5,S-Pentafluoropentylthiomethyl)-pyrrolidine
2.55 g of N-tert-butyloxycarbonyl-(2S)-2-(4,4,5,5,5~
pentafluoropentylthiomethyl)-pyrrolidine is added to 5.4 ml of
trifluorocacetic acid, cooled to 0°C, and the mixture is stirred
for 1.5 hours at 0°C and for 16 hours at room temperature. The
reaction mixture is poured onto 10% sodium bicarbonate solution,
extracted with ethyl acetate, washed with saturated common salt
solution, dried on sodium sulfate and concentrated by
evaporation. 1.8 g of the tiﬁle compound is obtained as an oily

crude product.



b) (4,4,5,5,5-Pentafl uoropentyl)-vinyl i’é f one A solution of 34 g of
(4,4,5,5 5-pentafluoropentyl)-vinyl sulttde in 74 m of glacial acetic
acid is mxed drop by drop with 59 m of 30% hydrogen peroxide in such a
way that the reaction tenperature does not exceed 70[err]C Then, it is
stirred for one hour at a bath tenperature of 70[err]C Then, it is added

to water, exispeledidhee §)sBfedi Ritipentsaaioncenghedpyitblidine
120 sodiumthiosulfate, water and conmon salt solution, dried on

sodi um sul f at e pxeRagNaatiedckY bedapar ehé Oprodudt V& usim ¢gag) -2-(4,4,5,5,5=
chromat ographed on silica gel with hexane/ethyl acetate. 12.3 g of

(4, 4,5, 5, pepanifafdorapeneyiyh) onetiiy 13Hpfonelidinkt &9 el aiofartheititle

2- (3- Chl oro- propyl t hi omet hyl ) - furan 3.3 mM of a 30% sodi um net hyl ate
sol uti on icompetdmndls icbtadsedd asnadr opdyt orudg7pnpde¢t from 10 g of N-
furan-2-yl-nmethanethiol in 18 m of anhydrous acetonitrile at O[err]C.
After 5 nitartteduitHexirepriprnydlop-raedinPén of 2.6 nl of

1- bromo- 3-chl oropropane is carried out. Then, the reaction solution is
allowed to stir for 5 hours at roomtenperature. For working-up, the batch

ried on magnesi um Wi s sa PEBRAETEPEPRANEY by ELBT L PORETRC & vacuum

acetate o s e Fepddesopgne T8 a8T Bi RIS ot hy 1) - furan as an

ol A solution of 40 g of 4,4,5,5,5-pentafluoropentylthioacetate
in 200 ml of methanol is stirred with 34 ml of a 30% sodium
methylate for 1 hour at 25°C, mixed drop by drop with 21 ml of
1,2-dibromoethane, stirred for another 2 hours at room
temperature, mixed drop by drop with another 70 ml of 30% sodium
methylate and stirred for 3 hours at 25°C. Then, methanol is
concentrated by evaporation in a vacuum, added to water,
extracted three times with ethyl acetate, washed with water and
common salt solution, dried on sodium sulfate and concentrated by
evaporation in a vacuum. 34 g of (4,4,5,5,5-pentafluoropentyl) -

vinyl sulfide is obtained.

b) (4,4,5,5,5-Pentafluoropentyl)-vinyl sulfone

A solution of 34 g of (4,4,5,5,5-pentafluoropentyl)-vinyl
sulfide in 74 ml of glacial acetic acid is mixed drop by drop
with 59 ml of 30% hydrogen peroxide in such a way that the
reaction temperature does not exceed 70°C. Then, it is stirred
for one hour at a bath temperature of 70°C. Then, it is added to

water, extracted three times with ethyl acetate, washed with



2- (3- Chl or o- propyl t hi onet hyl ) -t hi ophene 130 1.5 M of a 30% sodi um

net hyl ate solution in nmethanol is added in drops to 1.0 g of

t hi ophen-2-yl -nmethanethiol in 8 m of anhydrous acetonitrile at O[err]C.
After 5 mnutes, the drop-by-drop addition of 1.1 m of

1- brono- 3-chl oropropane is carried out. Then, the reaction solution is

al | owed t sostivm ftbiosuffate, avateyvoand epprnent salt R luipidd ngriged tdre bat ch
is diluted with ethyl acetate, washed with water and common salt sol ution,
dri ed sodium sulfate, concentrated by gpaporatign ngyrfesiafiuuiangt e and

concentrated by evaporation in_a vacuum Chromato ra%g% of the crude
product offPEMAtRIFAPhGA RNaShérsAedel bR Bermng e iyakiasftafisel dd2r33 Y

f 2-(3- I |_t hi | ) -thi . i, .

(25)- - (45h v dorotenyPBRBR L hPBREE Yl ) CBOT} T T ohe 1§ obtained as an
N—_tert-But%é{ oxyear bonyl - (2S) - 2- (4- o _

trifluoro ]Hylphenylthlonethyl)-pyrrol|d|ne A solution of 1.65 g of

4-trifluoronethylthiophenol in 18 m of dinethylformanmide is mxed with 3
g of cesiumcarbonate and 3 g of

N-tert-butyl oxycarbonyl - EzﬁﬁQbhEQEpr%‘gﬁ#@ﬁ%mé’fﬂyi)t-fr.?ra tirred for 8

hours at roomtenperature. The react xture 1s poured into water,

extracted withagthyl agehates waahefl Methylsed usaleei swdinMetiaiddeas
solution, dried on sodiumsulfate and concentrated by evaporation. The

resi due | adqdedonm agopehed an77shili 68 gatai+2 by henetied wdthyioncad atee.m12.689 g
of N-tert- butyl oxycarbonyl-(2S)-2-(4-trifluoronethyl phenylthionethyl)-
anhydrous acetonitrile at 0°C. After 5 minutes, the drop-by-drop
addition of 2.6 ml of 1l-bromo-3-chloropropane is carried out.
Then, the reaction solution is allowed to stir for S hours at
room temperature. For working-up, the batch is diluted with
ethyl acetate, washed with water and common salt solution, dried
on magnesium sulfate and concentrated by evaporation in a vacuum.
Chromatography of the crude product on silica gel with a hexane-

ethyl acetate gradient yields 1.1 g of 2-(3-

chloropropylthiomethyl)-furan as an oil.

2=-(3-Chloro=-propylithiomethyl)~thiophene
1.5 ml of a 30% sodium methylate solution in methanol is
added in drops to 1.0 g of thiophen-2-yl-methanethiol in 8 ml of
anhydrous acetonitrile at 0°C. After 5 minutes, the drop-by-drop
addition of 1.1 ml of 1-bromo-3~chloropropane is carried out.
Then, the reaction solution is allowed to stir for 5 hours at
room temperature. For working-up, the batch is diluted with

ethyl acetate, washed with water and common salt solution, dried



pyrrolidine is obtained as an oil. b) 1
(28)-2-(4-Trif|uoronethylphenylthionethy}f-pyrrolidine A sol ution of
2.55 g of N-tert-butyl oxycarbonyl-(2S)-2-(4-

trifluoromethyl phenylthiomethyl)-pyrrolidine in 5.64 m of trifluoroacetic
acid is stirred for 1 hour at O[err]C and then for 3.5 hours at room

t enper at Urgh mbdhd=tasd is fAlcet Bhe tenBeHtLdte@NbY d¥p&dk 18R Dircaf batahen.
solution, extracted with ethyl acetate, washed twice with 2 M hydrochloric

aci d, the Catonatiaaphy rexheackadewptbdatbesn $bllicdager Wit £ btdne-

bi car bonat e, 122 extracted three
times wt ety lacetsitat gradiehned yielldscondog sl 2—- (36l ution, dried on
sodi um sul fate and concentrated by evaporation. 557 ng of

(29) - 2- ( 4-ahlidraporopySttinilopledhyll) kitbiophenbayéas-ayrobli di ne i s obt ai ned.

123 Cl ai s 1. Substituted 7[err]-([err]-am noal kyl)-estratrienes
of general fornula I [err]

(28)-2-(4-Trifluoromethylphenylthiomethyl)-pyrrolidine
a) N-tert-Butyloxycarbonyl-(28)-2-(4-
trifluoromethylphenylthiomethyl)-pyrrolidine

A solution of 1.65 g of 4-trifluoromethylthiophenol in 18 ml
of dimethylformamide is mixed with 3 g of cesium carbonate and 3
g of N-tert-butyloxycarbonyl-L-prolinol-p-tosylate, and it is
stirred for 8 hours at room temperature. The reaction mixture is
poured into water, extracted with ethyl acetate, washed with
saturated sodium chloride solution, dried on sodium sulfate and
concentrated by evaporation. The residue is chromatographed on
silica gel with hexane/ethyl acetate. 2.59 g of N-tert-
butyloxycarbonyl-(2S)-2-(4~trifluoromethylphenylthiomethyl) -

pyrrolidine is obtained as an oil.

b) (28)-2-(4-Trifluoromethylphenylthiomethyl)-pyrrolidine

A solution of 2.55 g of N-tert-butyloxycarbonyl-(2S)-2-(4-
trifluoromethylphenylthiomethyl)-pyrrolidine in 5.64 ml of
trifluoroacetic acid is stirred for 1 hour at 0°C and then for
3.5 hours at room temperature. The reaction mixture is poured
onto 10% sodium bicarbonate solution, extracted with ethyl
acetate, washed twice with 2 M hydrochloric acid, the water phase

is extracted with ether, made basic with sodium bicarbonate,



in which side chain SK is a radicghyof partial fornula
(CHerr]) [err]-NCHCH (CHerr])[err]-SJerr] (CHerr])[err]-E

A B D whereby m is 4, 5 or 6, n is 0, 1 or 2,

X is 0, 1 or 2 A is a hydrogen atomor a (err] alkyl
group, B and D each are a hydrogen atom or A and B
t oget her extragted kKihmewe tgimas wi-thCldtényl] rcetate; whthed with common sapt=
2, 3, 4or 5 and Dis a hydrogen atom or A and D together are
an al kyl efelytbemp, -dr (e @t rgodianm jsulfafjet And concentrated by = 2, 3 or 4,
and B is a hydrogen atom and E  is an unsubstituted ethyl
radi cal oFVakPEARen. 557 mg of (28)r2di(datrifanorsmethylrhangdthioone to
five pl aces or termnal substituent -(CHerr])[err]-E in

the si de Methyl)-pyrrolidingiis jabtadpedced by an optional |y substit uted
aryl or heteroaryl radical, which is bonded '

124 directly or via a nono-, di- or trinethylene group

to the sulfur atom Rerr] is a hydrogen atom a hydrocarbon radi cal
with up to 8 carbon atons or a radical of partial formula
Rerr]"-C(O-, in which Rerr]'" is a hydrogen atomor a hydr ocar bon

radical with up to 8 carbon atons or a phenyl radi cal,



Rlerr] is a hydrogen atom a hal ogen atpjgor a nitrooxy group

-O-NdJerr], HRerr] , Rerr] , Rerr] , Rerr] and Rerr] each are—a—
hydrogen atomor R err] and R err] are an additional bon ene
bridge, or Rlerr] is a nethyl group and R[err] is a hydr ,,m MM'W"I
Rlerr] and Rlerr] in each case are a nethyl group, or R err]can rlli
t oget her ®maimsnet hyl ene bridge, or KR err] or Rerr] is a hal ogen atom or

Rlerr] and Rlerr] together are a nethylidene group and the remaining
substituents R[lerr pubRitdtutedRfer(f-anRiealtky bnesfmtiienss afageneral

hydr ogen at om err] in [err]- or [er]-position is a hydrogen atom a
derr] al §prmula Cerr] al kenyl or C[err] al ki nyl group or a
trlfluoronethyl group and Rferr]" is a hydrogen atomor a radica
of partial formula Rlerr]""" -QO- , ad?Whigh Rlerr]'"" is a
hydrogen atomor a hydr ocar bon ¥adi cal Lt hRUp to 8 carbon atons,
or, if Rlerr]" is in a-position, N tfagr W th R14 neans an
et hano bri dge, provi ded t hat unlw ~B.k®gether stand for

-(CHerr])[err]- or A and D togethg '

one of substituents Rlerr], Rerr]]l R} Fﬂ%ﬁ k3ssR] err ] and Rlerr] is
not a hydrogen atom as mell C gT'gl odixeal | y conpati bl e addition
salts with organic and inorganic acids. Sk 2, Estratrienes according to

4 (C}q:err]) [ gt {]-, at | east

claiml1, in which mis 5. 3. Estratrienes according to claim1, in
which nis O.
in which

side chain SK is a radical of partial formula

— (CH,) m—-iN--iCH-——?H- (CH,) SO, — (CH,) ;—E

A B D
whereby m is 4, 5 or 6,
n is 0, 1 or 2,
X is 0, 1 or 2,
A is a hydrogen atom or a C, alkyl group,

B and D each are a hydrogen atom, or

A and B together are an alkylene group --(CH,) -- with
P =2, 3, 4 or 5, and D is a hydrogen atom or

A and D together are an alkylene group -- (Cng—- with
q =2, 3 or 4, and B is a hydrogen atom, and

E is an unsubstituted ethyl radical or an ethyl
radical that is fluorinated in one to five places,
or terminal substituent -(CH,);-E in the side
chain is replaced by an optionally substituted

aryl or heteroaryl radical, which is bonded



4. Estratrienes according to claim1l, in,phich nis 1. 5.
Estratrienes according to claim1, in which nis 2. lllllll”lﬂulllﬁﬂmﬂMI enes
according to claiml1, in which Ais a nethyl group. ' i enes

according to claimi, in which x is O. 8. Estratri‘enés Accbrding to
claiml1, in which x is 1. 9. Estratrienes according to claiml, in
which x is 2. 10. dEsiecallyi ereviacaomndhog, t @i€l e Mbimetthylhertd droup
1. 11. Estratrienes according to claiml1, in which A and B together
are - (CHerr])[err]-. to th2 sbifuatrtemegs according to claim1ll, in
which nis O. 13. Estratrienes according to claim12, in which x is 0.
14. Estratriend® acdsy i ydrogenaafoh, anhyfronarbor madpeal |witktlvetmhyto 8
radi cal . 15. Estratrienes according to claim1, in which Rerr] is a
hydr ogen at om Cpg boms tMS) Ofed §égépéi1n§ftﬁa’éthﬂn flormylawhi ch Rl err]

is a nmethyl group. 4, 17. Estratrienes, according to claim1, in which
Rlerr] is an acetyRgrdufP)—, 1n which R{g iss& PYELO8REs 25EF0PEi g t o

IR C AR T LN N = LR, -
Estratrienes accordipr}%ntﬁ (icla%ii@a]l’, in which Rerr] is a nitrooxy group.
r" is a hydrogen atom, a halogen atom or a nitrooxy group
—0-NO,,
R™, RP?, R, R'® and R'®* each are a hydrogen atom or
R"Y and R™ are an additional bond or a methylene bridge, or
R™ is a methyl group and R"™ is a hydrogen atom, or
R™® and R™ in each case are a methyl group, or
and R'®® together are a methylene bridge, or
or R is a halogen atom or
R and R'® together are a methylidene group
and the remaining substituents R', R"%, RV, R and R are
each a hydrogen atom,
R in a- or B-position is a hydrogen atom, a C,.s alkyl,
C,.s alkenyl or C,; alkinyl group or a trifluoromethyl
group and
R'"" is a hydrogen atom or a radical of partial formula
RY'"'-—~C(0)—, in which RY'"' is a hydrogen atom or a
hydrocarbon radical with up to 8 carbon atoms, or, if
R is in a-position, R'' together with R" means an

ethano bridge,



21. Estratrienes according to
22. Estratrienes ac mlmmi
Rlerr] forms an add

1, in which R158 is & fret yI

claim1l1, in which Rerr] and R err]

L

claiml1, iq

group.

24.

ghi ch

err]

Is a hydrogen atom

Rl
|n mhlch R err] together
23. Estratrienes according to claim
Estratrienes according to
together forma nethyl ene bridge.

25. Estra&mwédeﬁ &bedr dnigssoAchadnB liogather cét &fjdridr i -s(CH,)
(F, d, Br, I). 26. Estratrienes according to claim 25,

Rerr] is DatqqmemétaMmfor
which Rler a toget
Estratri erlf’el qg“orR&ﬁ%“ chrd
29. Estratrienes accordlng to
gr oup. as 3¢llegs dhelEnoBYS
met hyl

ou
Estratri eﬁé%%taﬂﬁ%dmﬁgépéf:nﬁ%dsr n which R[ err]

32. Estratrienes to
33. Estratrienés a COF&I d

3. Estratrienes
4, Estratrienes
5. Estratrienes
6. Estratrienes
methyl group.
7. Estratrienes
8. Estratrienes
9. Estratrienes
10. Estratrienes

11. Estratrienes

together are —(CH,),—

12. Estratrienes

13. Estratrienes

14. Estratrienes
perfluoroethyl radica

15. Estratrienes
hydrogen atom.

16. Estratrienes

methyl group.

with

| age amdm
n which

- (CH7\.,~, Estr derstnene aefosabsbiteentaiR'1, in
roup.

he

claim28

er forn1a met hyl i dene %
R 1, iish n@¥i éh hRREPEEN SEPR a-
in which R17 is, a,

28.

posi tion.

trifluoromethyl

éeépailﬁalilb ePmPat Dl e | 3Ad ion Feed §s with

® RsPhfydno; Fouf

according
according
according

according

according
according
according
according
according
according
according
according
1.

according

according

17. Estratrienes according

acetyl group.

to
to
to

to

to
to
to
to

to

to

to

to

to

to

to

127
is a hydrogen atom

31.

ﬂm%er{xl V!Ihlch y}rs %OSl tion.

claim
claim
claim

claim

claim
claim
claim
claim

claim

claim

claim

claim

clainm

claim

claim

12,

in
in
in

in

in
in
in
in

in

group.

which n is 0.

which
which

which

which
which
which
which

which

n

n

A

is 1.
is 2.

is a

is 0.
is 1.
is 2.
is 1.

and B

in which n is 0.

in which x is 0.

in which E is a

in which R® is a

in which R® is a

in which R® is an



34. Estratrienes according to claim 32, 1'% which R17 is a _hy drogen atom
35. Estratrienes according to claim 28,

form an ethano bridge. 36. Estratri enesvmalcggr (Iilﬁga?g MHHWHHM ’m

SKis a radical of partial formula -(CHerr])[err]-N
(CHerr])[err]- SOerr]- (CHerr])[err] (err]Ferr] wthx =0, 1 or 2.
CH err] 36. E%‘.Ts"t%farthﬁﬁ?nésaﬁﬁ%gaﬂﬂgt@océﬁéﬂﬂ\ 18, im M’!ﬂé}hﬂ"—ls'; aElis

a perfluoroethyl radical and the conforfmation of the 2-carbon atom of the
het er ocyclfydrogdn atom.38. Estratrienes according to claim13, in which m=
5 Eis a perfluoroethyl radical and the conformation of the 2-carbon
atom of the halsar o@etiratiriefes accodf@ingEsbratsirnes aeombnR oiglai m 37,
in which RL7 is in a-position and is a hydrogen atom 40.

Estratri ef@uacydewy ditegn.t o claim 1, nanely

14, 17- Et hano- 7a- { 5-[ N- net hyl - N- 3- (4 4,5,5, 5-

pent af | uor operoyl t mayamgmnangprgengytp etaim-1, i3 Wi R" is a

triene-3,17[err]-diol 128

14, 17- etham*-rr{%err]gr{ostp[Nrrethyl N-3-(4,4,5,5, 5-
pentafluoropentanesulflnyI) propylanlno% gent estra 1,3, 5(10)-
triene-3, 17[ %] (ﬁqﬂratrlenes accordin 0o cC a 1, in wh ch is a

3,17[err] - cet oxy-14a, 17a- et hano- 7a- { 5- [ N- met hyI N 3-
(4,4,5,5, ﬁﬁ?ﬂ L?&D entylthlo) propyl am no] - pentyl }-estra-

1’3’5(10) tr'%ﬂﬁ Estratrienes according to claim 1, in which R together

with R™® forms an additional bond.

23. Estratrienes according to claim 1, in which R™® is a
methyl group.

24. Estratrienes according to claim 1, in which R"® and R'"?
together form a methylene bridge.

25. Estratrienes according to claim 1, in which R is a
halogen atom (F, Cl1, Br, I).

26. Estratrienes according to claim 25, in which R'® is a
fluorine atom.

27. Estratrienes according to claim 1, in which R'® and R'®
together form a methylidene group.

28. Estratrienes according to claim 1, in which R is in e-
position.

29. Estratrienes according to claim 28, in which RY is a
trifluoromethyl group.

30. Estratrienes according to claim 28, in which RY is a

methyl group.



14, 17-et hano-7[err]-{5-[ N-net hyl-N-3- (4, 4,9, 5, 5-

pentafluoropentan | m noj - % ntyl}-estra-1, 3,5(10)-
triene-3,17[err]- |m"nm;l .Iﬂlfj[m.r
17a-trifluoronethyl*7[cerk]- hyl -N-3-(4, 4,5, 5, 5-

pent af | uor opent yl t hi 0) - pr opyl am no] - pentyl} estra 1, 3,5(10) -

triene-3,17B-d10! Estratrienes according to claim 28, in which RY is a
15[err], 16[ err]-net hano-17a-net hyl - 7[err] - {5- [N—nethyl N-3-(4,4,5,5, 5-

pent af | uoanqmﬁjgﬂ tdtiow.- pr opyl am no] - pentyl }-estra-1, 3, 5(10) -
triene-3,17B-di ol

15B, 16[ er r ] - nehanEstimtrdtidngds dacprdiNgmebhglaim3: ( 418, 8hbch-RY is in B-
pent af | uor opent anesul fi nyl) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

tri ene- 3, IPdssirrijordi ol

15[err],16[err]-nethano-7[err]-{5-[ N-methyl -N-3-(4,4,5,5, 5- entafluoro-
pentylthlo) prchy| Hatrsitiemed poeording, BOSGl@}mt32enen3wn ¢lerRY-isdaol
15[ err], 16[ err].-nmet hano- 7a-{5-[ Nnet hyl - N- 3-(4, 4,5, 5, 5- pentafluoro-

pent anesulmqwl) W| ani no] - pentyl} estra-1, 3, 5( 10)-triene- 3,17B-diol
15[ err] - met hyl - 7a- N-. net hyl - é‘& 4,5,5,5- entafluoro

pentylthlo) prfpy 4ﬁﬂt ?CE 4ng sosel }mt??enénSWﬁ?f%rR] isgRol
12 5 err] 17 err]-dinmethyl-7a-{5-[ Nnethyl -N3-(4,4,5,5,

5- pent af | Jb\f%ré at IJ

penty! Lhi o) - prpy| A ialeeilal kfBbhiyh, BpSpi0a! 5hoeawAIbR KM and! &Y
pentafluorgg&ggﬁggfgdpm[gﬁﬂ@@ﬂypon%klaggpyl} estra-1, 3,5(10)-

36. Estratrienes according to claim 1, in which SK is a
radical of partial formula

-—(CHQS——F——(CH”S——SOX-(CHQ3~—C§g with x = 0, 1 or 2.

CH,

37. Estratrienes according to claim 13, in which m = 5, E is
a perfluoroethyl radical and the conformation of the 2-carbon
atom of the heterocycle is R.

38. Estratrienes according to claim 13, in which m = 5, E is
a perfluoroethyl radical and the conformation of the 2-carbon
atom of the heterocycle is S.

39. Estratrienes according to claim 37, in which RY is in
a-position and is a hydrogen atom.

40. Estratrienes according to claim 1, namely

14,17-Ethano-7a-{5-(N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]~-pentyl}-estra-1,3,5(10) -

triene-3,178-diol



triene-3,17[err]-diol li[err]- quorQ da- {5-[ N-net hyl =N-3-(4.4.5.5-5----
pent af | uor opent anesul fi nyl ) - propyl am no] - pentyl }-estra-1,

triene-3,17[err]-diol 11[err]-fluoro-7a-{5-[ N net hyI '@ ‘m‘nlﬁllmlml
pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-

triene-3,17B-di ol

16[ err] - f | uor @4, da—enaylo-Teer( s {5 nEhhyetRyb~ 4 34 (9, 9, 5+ 5, 5-

pent af | uor opentyl t hi o) - pr opyl am no] - pentyl }-estra-1, 3, 5(10) -

tri ene- 3, PHrdraf]ludiralpentanesulfinyl) -propylamino}-pentyl}-estra-1,3,5(10) -
16[err]-fluoro-17[err]-nmethyl-7[err]-{5-[N-nethyl-N3-(4,4,5,5,5-

pent af | uortapeme Hi7®~qiredpy| anmi no] - pentyl }-estra-1, 3, 5(10)

triene-3,17[err]-diol,
16[err] - fIuor@-ﬂﬂ@ﬂﬁﬁﬁ?ﬁtﬂxpeﬂﬁpqFBQrR¢hénﬁyVaﬁH3‘(u?meEhEﬂfﬂ 3-

pent af | uor entanesulflnyk) propyl am no] - pentyl }-estra-1, 3, 5(10) -
triene- 3, 1?84ﬁ§ﬂ5 5-pentafluoropentylthio)-propylamino]-pentyl}-estra-

16[err]- quoro(éﬁg nmet.hyl - 7a- {5- [ N-nmet hyl - N-3- (4, 4,5, 5, 5-
pentafluoﬂd m ) - pr opyl am no] - pentyl} estra-1, 3,5(10)-

ot e i TR TR

triene-3,
16a-f | uoré"% erﬁ]“%fpﬁ{ﬁ ARSI IRNY Y 4p£ogy;atag1no]-pentyiLf’—estra 1,3,5(10)-
pent af | uorgpeiad 4 hi-gl-frAPy! ani noj - pentyl }-estra-1, 3, 5(10) -

triene-3,17[err]-diol
16[ err] - f1 uor or7ef-atvilehrd ey o 3= ( fi-fhe®hP15N-3~(4,4,5,5, 5-
pentafluoropentylthio) -propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol
15B8,163-methano-17a-methyl-7a¢~{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoro-pentylthio)-propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,17#-diol
158, 16BR-methano-17a-methyl-7a- {5~ [N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]~pentyl}-estra-1,3,5(10)-
triene-3,17B8-diol
158, 16B-methano-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoro~
pentylthio)-propylamino}-pentyl}-estra-1,3,5(10)-triene-3,178~
diol
158,16Bk-methano-7a-{5-[N-methyl-N-3-(4,4,5,5,5~-pentafluoro-
pentanesulfinyl) -propylamino]-pentyl}-estra-1,3,5(10)-triene-
3,178-diol
15f8-methyl~-7a-{5-[N-nmethyl-N-3-(4,4,5,5,5-pentafluoro-
pentylthio) ~propylamino)-pentyl}-estra-1,3,5(10)-triene-3,173-

diol



pent af | uor opent anesul i nyl) - propylanlno] entyl}-estra-1, 3,5(10)-
triene-3,17[err]- gmmum ”Hﬂmuu oro 7[err] {5- [N-rrethyl N-3-(4,4,5,5, 5-
pent af | uor opent an LII am no] -pentyl }-estra-1, 3, 5(10) -
triene-3,17[err]-dfol® *

7[err]-{5-[Nmethyl -N3-(4,4,5,5, 5-pent af | uoropentyl thio)-

propyl am no] - pept yhg= @ﬁﬁéﬁhﬁaﬁhéﬂgs (NHndtelynasmne~3 41 4, 61, 6], sdbehtafiuoro-
7[err]-{5- [N—nethyl N-3-(4,4,5,5 pent af | uor opent anesul finyl) -

prOpy|3”1ﬁéht?@ﬂhyb}-pﬁ&ﬁﬁ&émfh&ﬂ4§énﬁyﬁﬁ*ﬁsﬁrmma 3, 5{Bogi-tlriene-3,178-
7a-{5-(N-nethyl -N-3-(4, 4,5, 5, 5- pent af | uor opent anesul f onyl ) -

propyl am adpipentyl }-estra-1, 3,5(10), 14-tetraene- 3, 17B- di ol
7a-{5-[(2S)-2-(4,4,5,5, 5-pent af | uoropentyl t hi omet hyl) -

pyrrolidin-1- $LP-penoyd}7es{sat N8 B(IIN1I- @ne-/ 3, B7Per r] - di ol
7[err]-{5-[(2R)-2-(4,4,5,5, 5-pentafl uoropentyl thionethyl)
pyrrol|d|nemt9fﬁu9§ﬂp9n}Yb§h¥@O1PEPEXh§leQ]19%93311TF§FFF~év@hs(lo)‘
17a-met hyl -7[er]-{5- LZ (4 4,5, 5, 5- pent af | uoropentyl t hi onet hyl ) -
pyrrolldlﬁrleyﬁr3péﬁ y#iobstra-1, 3, 5(10)-tri ene- 3, 17B- di ol
11[err]-fluoro-7

pyrrolidin-1-piP- SEHP%P}'g%ngng ‘ge@(ﬁ']ﬁ)'?ﬁ !t3lrj"oé eg)t %Egélr?]nefjrg: -

11 f I I

nonyl ) oo PEREESur3hEhE pRanil1 1y PL bRl Bn A ARG E] 5, 5 10) -
li[err]- fk%gr% 1 [EghLdggahyl 7[err]-{5- [(28) 2-(4,4,5,5,5-
pentafluoropenty ionmet'hyl)-pyrrolidin-1-yl)- pentyl} estra-

L0 L P e sy (43 %
pentafluoropentanesulfonyl)-propylamino)-pentyl}-estra-1,3,5(10)-
triene-3,178-diol

16a-fluoro-17a-methyl-7a-{5-(N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17R8-diol

16a-fluoro-17R-methyl-7a¢~{5-(N-methyl-N~-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17a-diol

16a-fluoro-17a-methyl-7a-{5-(N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-pentyl}-estra-1,3,5(10)~-
triene-3,178-diol

16a-fluoro-17a-methyl-70-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentanesulfonyl)~-propylamino}-pentyl}-estra-1,3,5(10)~-
triene-3,17R-diol

16a-fluoro-7a¢-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-

triene-3,178-diol



pent af | uor opent anesul finyl methyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)-triene-3, 17B-di ol 130

11[err]-fluoro-17[err]-nmethyl-7a-{5-[(2S)-2-(4,4,5,5,5- 'Jmujz

pent af | uor opent anesul f onyl met hyl ) - pyrrolidin-1-yl]-pent JII!M!’ L' ,!””,ls””"’
1,3,5(10)-triene-3,17[err]-diol *
7a-{5-[(2S)- 24,4 S--hemafluor tanesul finyl hyl ) -
pyrrolidin-1-i*#%§2§¥§Flg§iRggfhgﬁg?ﬁgﬁ-ﬁr?e §!§:§7€2$F]-dio

7l err] - { 5erdRe12 4iR§1 a nyLpELhy! ) - i}
pyrrolidin-l-yI]-Sgﬁ¥§?§ggf§§?§,%?%%ygéﬁﬁgﬁ nggégkgfe¥%f§%i%1%’s(lo)

11[ err] - f lgsdreorel-4 arfol-atehihyl - 7[ err] - {5-[ N-net hyl - N-3- (4, 4,5, 5, 5-

pent af | uor opent yl t hi o) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

triene-3,17[ ems]a—(iilﬁﬂoro-n:-{5-[N-—methy1—N-3-3(4 4,5,5,5-
11[err]-fluoro-17a-met hyl - 7a-{5-[ N-net hyl - N- -(4,4,5,5,5-

pent af | uopepetinesddentaneswlddnyay-pebppeanyhbi epbhtyl) 352831, 3,5(10) -
triene-3,17[err]-diol

11[ err] - f lydremet], &7f~ddetlhy| - 7[ err] - {5-[ N-net hyl - N-3- (4, 4, 5, 5, 5-

pent af | uor opent anesul f onyl ) - propyl am no] - pentyl }-estra-1, 3, 5(10) -

triene- 3, 17[ edfefiloro-7a- {pr{[d-mpthydoNo3744{ 5. PNswBthyl - N- 2- (4, 4, 5, 5, 5-
pent af | uor opent anesul f onyl ) - et hyl am nol - pentyl }-estra-1, 3, 5(10) -
triene_31Pﬂﬂ%qﬁlqﬂqﬂpentanesul onyl)-propylamino]-pentyl}-estga2-1,3,5(10)~-

11[err]-fluaro-7[err]-{5-[[NNnmethyl-N3-(4,4,5,5,5-
pentaflquﬁﬁéﬁFVPUﬁi%Fﬁﬂfﬁpylanino]-pentyl}-3-hydroxy-estra- 1,3,5 (10)

pent af | uor oper§1EE) TSRy ARARAf RegyPy SseePEatbospreyL thiey:
propylamino]-pentyl}-estra-l,3,5(10),i4—tetraene-3,173-diol
7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentanesulfinyl) -
propylaminoj-pentyl}-estra-1,3,5(10),14-tetraene~3,178-diol
7a-{5-(N-methyl-N-3-(4,4,5,5,5-pentafluoropentanesulfonyl) -
propylamino]~pentyl}-estra-1,3,5(10),14-tetraene-3,17ﬁ-diol
7a-{5-[(25)-2~(4,4,5,5,5-pentafluoropentylthiomethyl) -
pyrrolidin-1~yl]-pentyl}-estra~1,3,5(10)~-triene-3,178~diol
7a-{5-[(2R)-2~(4,4,5,5,5-pentafluoropentylthiomethyl) -
pyrrolidin-i-yl]-pentyl}-estra-1,3,5(10)~triene-3,178-diol
17a-methyl-7a-{5-[2~(4,4,5,5, 5-pentafluoropentylthiomethyl) ~
pyrrolidin-l-yl]-pentyl}-estra-1,3,5(10)~triene-3,17B8-diol
1if-fluoro-7a-{5-(2-(4,4,5,5,5-pentafluoropentylithiomethyl) -
pyrrolidin-1-yl}-pentyl}-estra-1,3,5(10)~triene-3,178-diol
113-nitrooxy-7a—(9-[4,4,5,5,5-pentafluoropentanesulfonyl]-

nonyl)-estra-1,3,5(10)-triene-3,178-diol



triene-3,17[err]-diol li[err]- quoro 7[err] {6-

&ﬁgprhomge%ﬂmuﬂjﬂ”l“nulnlllNmpyl am no] - hexyl }-estra-1, 3, 5(10) -

triene-3,17[err]™dil *-

11[err]-fluoro-7[err]-(5-{[ N-3-(furan-2- ylnethylthlo) propyl ] - N

met hyl - am no}¢ t ter 17Ler,

11[err]-fl uoroﬂg-gf%- f%ﬁéﬁﬁy&?) (t{l’?l ég%gﬁ 5 ;k 41’% ﬁf%l 0) -
propyl ] - asd A r Deskt &ﬁ ttfl?idk’ne%h(@(l Qprtrfr‘oq%ll%,—].LZ ‘iﬁ"—beﬂ't?h}—estra—
11[err]-fluoro-7[err -[(2S)-2-(4-trifluoronet hyl phenyl -
thionethyi)3py(1@ﬂ+ﬁhibﬂegdjrxguaﬁﬂi} estra-1,3,5(10)-tri ene-
3,17[err]-diol

11 err] - f | uor p2A-f RustorEtdBe tHy 7o & (29)—2—((4,, 4,5, 5, 5-

pent af | uor opent anesul fi nyl met hyl )-pyrrolidin-1-yl]-pentyl}-estra-

1, 3, 5(10)peénmitahku@rdydémtrajeslilfinylmethyl) -pyrrolidin-1-yl]-pentyl}-estra-
11[err]-fluoro-17a-nmethyl-7[err]-{5-[(2R)-2-(4,4,5,5, 5-

pent af | uok openf Y0} +Hiobendyd )1 Brdinl di n- 1-yl | -pentyl } -estra-
1,3,5(10)-triene-3,17[err]-diol

11[ err] - fl uorblFaf {goreo)e-mgthyl -+ o H- [(25) -2-(4,4,5,5,5-

pent af | uor opent yl t hi onet hyl ) rrolidin-1-yl]-pent I} est
1, 3, 5(10)P% ;gﬁéu%rqpf@ﬁgquH onylmethyl)-pyrrolidin- 1-yl]-pentyl}—ef§§a-

ééLngu{) o%eﬁfﬁ’m %*%’ﬁ?’l['%eﬁ@ﬁz‘a( fr(SJI :Sd:sn 1-yl]-pentyl }-estra-

pen a1 uor opertahesbl Fehytnét i 3 Tyr et HE s e ety =
1.3,5(10)¢ §£f89§a§n1{L§1flpé%E@l -estra-1,3,5(10)-triene-3,173-diol

7a-{5-[(28)-2-(4,4,5,5,5~-pentafluoropentanesulfonylmethyl) -

pyrrolidin-1-yl)-pentyl-estra-1,3,5(10)-triene-3,178-diol
11B-fluoro-17a-methyl-70-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio) -propylamino]-pentyl}-estra-1,3,5(10) -
triene~-3,178-diol
118-fluoro-17a-methyl-7a¢-{5-[N-methyl-N-3-(4,4,5,5,5~
pentafluoropentanesulfinyl)-propylamino}-pentyl}-estra-1,3,5(10)-
triene-3,17/8-diol
1iB-fluoro-l17a-methyl-7a-{5-{N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfonyl)-propylamino]-pentyl}-estra-1,3,5(10)-
triene-3,17R-diol
11B3~-fluoro-7a-{5-{N-methyl-N-2-(4,4,5,5,5~
pentafluoropentanesulfonyl)-ethylamino]-pentyl}-estra-1,3,5(10)~-

triene-3,178-diol



41. Pharnmaceutical preparations that contain at |east—one—conpound—of
general formula | according to claim1l a%3%ell as a

conpati bl e vehicle. 42. Use of the conpounds oflﬂi&ﬁﬂﬁg h ﬁml
according to claim1 for the production of pharmceut NS x

11R-fluoro-7a-{5-[N~-methyl-N-3-(4,4,5,5,5~
pentafluoropentylthio) -propylamino]-pentyl}-3-hydroxy-estra-
1,3,5(10)~-trien-17-one

11R-fluoro-70~{6—-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino]-hexyl}-estra-1,3,5(10)-
triene-3,17R-diol

11R-fluoro-7¢-{6-{N-methyl-N-3-(4,4,5,5,5-
pentafluoropentanesulfinyl)-propylamino]-hexyl}-estra-1,3,5(10)~-
triene-3,17B8~-diol

11R8-fluoro-7a-(5-{[N-3~-(furan-2-ylmethylthio)-propyl]-N-
methyl-amino}-pentyl)-estra-1,3,5(10)-triene-3,178-diol

118-fluoro-7a-(5-{N-methyl-[N-3-(thiophen-2-ylmethylthio)-
propyl]-amino}—pentyl}—estra-l,3,5(10)—triene—3,17ﬁ—diol

118-fluoro-7a-{5-[(2S)-2-(4~trifluoromethylphenyl-
thiomethyl)-pyrrolidin-1-yl]-pentyl}-estra-1,3,5(10)~-triene-
3,178-diol

11R-fluoro-17a-methyl-70-{5-( (2S)-2-(4,4,5,5,5~-
pentafluoropentanesulfinylmethyl)—pyrrolidin-l-yl]—pentyl}—estra-
1,3,5(10)~triene-3,178-diol

118-fluoro-17a~-methyl-7a-{5-[ (2R)-2-(4,4,5,5,5~
pentafluoropentylthiomethyl)-pyrrolidin-i-yl]-pentyl}-estra-
1,3,5(10)~triene-3,178-diol

11B-fluoro-7a-{5-{ (2S)-2-(4,4,5,5,5~-
pentafluoropentylthiomethyl)-pyrrolidin-1-yl)]-pentyl}-estra-

1,3,5(10)~-triene-3,178-diol
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11B8-fluoro-7a~-{5-((28)-2~(4,4,5,5,5~
pentafluoropentanesulfinylmethyl)-pyrrolidin-1-yl]-pentyl}-estra-
1,3,5(10)~triene~3,178~-diol

11B-fluoro-7a-{5-{ (28)-2~(4,4,5,5,5~
pentafluoropentanesulfonylmethyl)-pyrrolidin-i1-yl}-pentyl}-estra-
1,3,5(10)~triene-3,17f-diol.

41. Pharmaceutical preparations that contain at least one
compound of general formula I according to claim 1 as well as a
pharmaceutically compatible vehicle.

42. Use of the compounds of general formula I according to

claim 1 for the production of pharmaceutical agents.

I



