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Anti gestagenically Active Steroids with a Fl uori nat ed
17[err]-A kyl Chain This invention relates to antigestagenically
active steroids wth a fluorinated 17[err]-al kyl chain, process for their
production, pharnmaceutical preparations that contain the latter and their

use forwohesysdad4adti on of pharnaceutical agents. PO /ER98/00352
relates to 17[err]-fluoroal kyl steroids of general fornula I

[err] i n which R err] stands for a nethyl or ethyl group,

R err] stands for a radical of fornmula errIF[err H[err], whereby n is
2, 3, 4,Antigestagenically e S'Wiﬁﬂ r] stands
for a free etherified or esterified hydro y oup, Rl err]
and Rerr] each stand for aFlporddated d1e-pI¥Idnchaiy, an

addi ti onal bond or a nethyl ene group, St stands for a steroidal
ABC-ring systemof parti al 2

This invention relates to antigestagenically active sterocids
with a fluorinated 17a-alkyl chain, process for their production,
pharmaceutical preparations that contain the latter and their use
for the production of pharmaceutical agents.

The invention relates to 17a-fluoroalkyl steroids of general

formula I

in which

R! stands for a methyl or ethyl group,

R? stands for a radical of formula CF,H , whereby n is 2,
3, 4, 50r 6, m > 1 and m+0o = 2n+l1,

R® stands for a free etherified or esterified hydroxy
group,

R* and R’ each stand for a hydrogen atom, together for an
additional bond or a methylene group,

st stands for a steroidal ABC-ring system of partial



2

formula A, Bor C [Jerr] [err] [err]

A ; i B C I n which R err] nmeans a
hydrogen atom a straight-chain Clerr]-Cerr] alkyl group or
branched Cerr]-Cerr] al kyl group or a hal ogen atom Rl err] means
a hydrogen atom aféthalghh;cBaph € err]-Clerr] alkyl group or
a branched C3-C4 al kyl group, or If St stands for a steroidal
ABC-ring systemA or B, in addi tion Rlerr] and Rl err]

t oget her mean an addigi onal bond, R X means an @xygep atom a

hydr oxyi mi no gr oupi nd"~?NYOH or QA two hydrogenTat dns

R err] nmeans a radi cak 0 aryl rasy t is opt

substituted in several th a group reby Y is a
hydrogen atom a hal oge an -OH, -&KOMY -Nerr], - CN,
-NRlerr]Rlerr], -NHS( ¢ ], -CJ e ] B} , 0 al_kyl,
Clerr]-derr] X® oxy, CerX]-T erf} &l kanoyfoxy, benzZdyl oxy,
Cerr]-Cerr] al kanoyl, R’ C[err]-C[%?rr] hydr oxyal kyl® or benzoyl
group, and R err] and R[erA] are B the same or dif€erent and in
the sane way as R err] represent a hydrogen atom or a

Cerr]-Cerr] alkyl group,
in which

R® means a hydrogen atom, a straight-chain C,-C, alkyl
group or branched C;-C, alkyl group or a halogen atonm,

R means a hydrogen atom, a straight-chain C,-C, alkyl
group or a branched C;-C, alkyl group, or

if St stands for a steroidal ABC-ring system A or B, in
addition

R® and R’ together mean an additional bond,

X means an oxygen atom, a hydroxyimino grouping = N~OH or
two hydrogen atoms,

R® means a radical Y or an aryl radical that is optionally
substituted in several places with a group Y, whereby Y
is a hydrogen atom, a halogen atom, an -OH, -NO,, -N;,
-CN, -NR*R®, -NHSO,R°, -CO,R’, C,-C,, alkyl, C,-C,,
alkoxy, €,-C,, alkanoyloxy, benzoyloxy, C,-C,, alkanoyl,
C,-C,, hydroxyalkyl or benzoyl group, and R* and R® are
the same or different and in the same way as R®

represent a hydrogen atom or a C,~C,, alkyl group,



3 and for -NRerr]R err] radicaBs, as well as their
physikologically conpatible salts with acids and for -CJerr]R err]
radicals with Rlerr] neaning hydrogen, as well as their physiologically
conpatible salts with bases. The wavy lines that are indicated for
radicals R err] and R[erlr:uJﬁ19 mean that the substituent, in _question can be in
a- or B-positPBf. for ~NRIR’f radiqads grisupekihas aﬁt@%my(ﬁiai%qqlém
and Rlerr] within the scope of this invention, t ese ar t he t gyl

et hyl, n”B‘Patnl?&epﬁé ¥, with P§6dsoPn eEPTHTFPRg J1 s Wltg‘? 4 ot her

Clert] - el gl ke aaups Yy efhent) o Bler BLYFﬁéisg%??Yngsmpaﬁéﬁﬁﬁ

hexyl to gﬁggl LAURBSses Cerr]-Clerr] alkyl groups are to be
under st 088 10 al so enconpass, however, carbocyclic or al kyl cycl oal kyl

groups wth Uﬁ‘hhowﬁggpty?ng%ntﬁh@_”ﬁref %d%Q'EBhefEEyFS&%Q@EORV'and R’

cycl opentyl, cycloh | cycl opr opyl cycl opentyl or
met hyl cyﬁbaheuhtr eC Bupbsh iFRERY! 1A gBbBYiod eHR b& Bheherb QdB-—EJQEJ.%llbn.

cases above. Cerr]-Cerr] al koxy groups are the radicals that are
| engt hened by Inonmeozmtw n¢heer ayedmbheivhba akkrf fMduR’s witliinar e
nment i oned above, thus, t he met hoxy, ethoxy, n- or iso- propoxy, n-,

i so- or thetsbupexpfraﬂusahnventlonC[ehebeCheerth&Ihenhyﬂ,ietdgﬂhnad ar t he
acyl radicals of straight- chain and branched Cerr]-Cerr]

al kanecadsoxpiropydsi @s, tsos, orotersxbugyd, growpser nyl , acetyl, propionyl,
butyryl or iso-butyryl radical, etc. _

The other C,-C,, alkyl groups, Y, R’, R®, R®, have the higher
homologues in addition, such as, for example, the pentyl, neo-
pentyl, hexyl to decyl groups.

C,~C,; alkyl groups are to be understood to also encompass,
however, carbocyclic or alkylcycloalkyl groups with up to 10
carbon atoms, for example the cyclopropyl, cyclopentyl,
cycloheptyl, methylcyclopropyl, methylcyclopentyl or
methylcyclohexyl radical. A methyl or ethyl group is preferred
for all cases above.

C,-C,, alkoxy groups are the radicals that are lengthened by
one oxygen atom and derived from the alkyl groups that are
mentioned above, thus, e.g., the methoxy, ethoxy, n- or iso-
propoxy, n-, iso- or tert-butoxy radical.

C,~C,, alkanoyl is defined as the acyl radicals of straight-
chain and branched C,-C,, alkanecarboxylic acids, thus, for
example, the formyl, acetyl, propionyl, butyryl or iso-butyryl

radical, etc.



4 Cerr]-Cerr] Al kanoyloxy radgcals are the radicals of the above
al kanoyl radicals that are | engthened by one oxygen atom thus, e.g., the

acet yl oxy, propionyloxy, and butyryl oxy radical. If a halogen atomis
mentioned as a substituent, this can be a fluorine, chlorine or brom ne
atom Fluorine is preferred. For radicals R2, perfluorinated side
chai ns of |eng{t€,p Alkanoylexy radirels cire rithe arad gy ahdhetakove i n
turn the entafl uoroethyl unit is especiallg to be preferred. Rl err]
stands pRikarey} radigalsckhaldabeylengthened by one:PRYFeR A%pmgnthus,

s e R iR oy, A W, O
ST 5 b RuEhToat e o REPRLOBAE o SientHird Tl S
coter {16210 thel "En DU ALY of" gtk £ELG] SRRl BRECLY BpbOctlS,

f : o f : - 5
Rlerr] pre er?gi'yrﬁaﬁga;:ﬁ%a iésgraﬁgﬁ%% ﬁélﬁa (Hhaltr%g% fi;eﬂad)d'h H= 2

addi ti onal bon S 1s prefera

Jerr]-Cheard abkae0§£eeérréa-Qﬁéramah?ciﬁérlaéiefr]iﬁJkufngﬁeép, wher eby
anong these radicals, the acetyl and the proplonyf group are especially to

be prefepéeptlafluoroethglicunttl £8r8spyeiatlprtbeberpegtereedalyl radicals are
phenyl, 1- or 2-naphthalinyl, 2- or 3-furanyl, 2- or 3- benzofuranyl, 2-

or 3-thienyl,R2-stahdorprinmrili for a\fremilistdrasyedyraug. radical Rerr],

primarily 4-cyanophenyl and a 4- hal ophenyl radical, especially the

4-fl uor ophenyInr tbecaeasecafi BB etherified or esterified hydroxy group as
a 178-substituent, the latter is preferably etherified with a C,-
C,, alkyl group or esterified with a C,-C,, alkanoyl group. For
this alkyl or alkanoyl group, the same meanings as above hold
true. The etherification or esterification of the hydroxy group
is carried out according to the methods that are familiar to one
skilled in the art.

R* and R® preferably each stand for a hydrogen atom or
together for an additional bond.

If R® is a group Y, this is preferably a C,~C,, alkanoyl or
(1-hydroxy)~-C,~C,, alkyl group, whereby among these radicals, the
acetyl and the propionyl group are especially to be preferred.

Preferred carbocyclic or heterocyclic aryl radicals are
phenyl, 1- or 2-naphthalinyl, 2- or 3-furanyl, 2- or 3~
benzofuranyl, 2- or 3-thienyl, 2-, 3- or 4-pyridinyl. As
substituted aryl radical R®, primarily 4-cyanophenyl and a 4~
halophenyl radical, especially the 4-fluorophenyl radical, can be

cited.



cited. 5 5 Anong all the
radicals that are nentioned as preferred for Rerr], Rerr] in the neaning
of Yand Y in turn equal to acetyl is especially to be preferred.

The conpounds that are nentioned below are especially preferred according
to the invention:

11B- (4- Acet y| ARERYI pli7Ehgy updigals| that. pre;menbioned as preferred for
t af | | 4- en- 3-

Ioen[ i?BEJ 5 %‘hy '% %For b o°( eYl apd, ¥, in. furn egrad: ko pestyl is

4- en- 11B- bi_ph tril

113?(4' F%E%%&F#l¥ B %%gh%F%e%%$??n37E[hgdroxy 17a-

(511222 Pl AgesRoay LSt abccBoBtdBhoa, peny pre ospeciaity

pyrldlnygkg ﬁ%& %Eﬁoﬁdﬁﬁ t8the_invention:

11B-(4-a 1/B-hydroxy-17a-(1,1, 2, 2, 2-

pent af | uor oet hi's)—‘i&t-h%e‘ﬂ:yi hdhe)319BShydroxy-17a-(1,1, 2-
-[ 17B- hydr oxy- 3-oxo-17a-(1, 1, 2, 2, 2- pentafluoroethyl) a-

4 15- di epehtBfiubirbethyli) p&wh]-eﬁ-aabhem trile;
IIB—(4'-f|uoro[1,1'-biphenyl]-4-y|)-17B—hydroxy-I7[err]-

(1,1, 2, 2, 2- peat’ % 1a6-bydirpkyest-oxo4118~(iled, 2,82 -pentafluoroethyl) estr-
17B—hydroxy 17[err]-(1,1, 2,2, 2-pentafl uoroethyl)-11B-[4-(3-

pyri di ny éyrenedBraydidd, 4, r@:t@ihenys]crﬁecarbomtrlle.

11B- (4- acetyl phenyl) - 17B—hydroxy 17[err] - Sl 1, 2-
pentafluoroetH}ﬁrd§fﬁilﬁogﬂdﬂeﬁf3b@§@enyl ‘4'31) ~178-hydroxy-17a-

[17B—hydrox% oxo l7a-(1,1,2,2, 2- pentafluoroethyl)estra-
1 2-pentafluoroethyl)estr-4-en-3-one;

178-hydroxy-17e¢-(1,1,2,2,2-pentafluoroethyl)-118-[{4-(3~-
pyridinyl)phenyl]estr-4-en-3-~-one;
118-(4-acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2~
pentafluoroethyl)estra-4,15-dien-3-one;
4/-{178-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estra-
4,15-dien-118-yl1l][1,1’-biphenyl]-4-carbonitrile;
118-(4’-fluoro[l,1’-biphenyl}-4-yl)~178-hydroxy-17a-
(1,1,2,2,2-pentafluoroethyl)estra-4,15-dien-3-one;
178-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-118-{4~ (3~
pyridinyl)phenyl)estra-4,15-dien-3-one;
118-(4-acetylphenyl)-178-hydroxy-17¢-(1,1,2,2,2~
pentafluoroethyl)estra-4,9-dien-3-one;
- 4’=[178-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estra-
4,9-dien-118-yl1][1,1’~biphenyl)-4-carbonitrile;
118-(4’-fluoro(l,1’~-biphenyl]-4~yl)-178-hydroxy-17a-

(1,1,2,2,2-pentafluoroethyl)estra-4,9~-dien-3-one;



4,9-dien-118-yl][1,1" - bi phenyl ] -4-carbonétrile;
11B-(4'-fluoro[ 1, 1' - bi phenyl ] -4-yl)-17B- hydr oxy-17a-

(1,1, 2, 2, 2-pent af | uor oet hyl ) estra-4, 9-di en- 3- one;

17B- hydroxy-17[err]-(1,1, 2,2, 2- pentafluoroethyl)-llB—[4-(3-
pyridinyh)phegﬁl]estra 4, 9- di en- 3- on

11B- (4- acet y| bh&n Y9r9¥3-ﬁ?6r6%y11?[%r?Tpf&tifkuerqethyl)-116-[4-(3-

o 175 RYRLoApy T Bheny ) 86 FRaTe, S-319R03 5eRR A | uor oet hyl ) estr a-

118 (4 - 11 aor SEE- e Bt sheighBRs Y- A-RPRE R 1Sy 222

{7b hyar BDCEABGEURERTL TYLLIERN & $53eipencisttnd; OC)

B Loty bt Bl bRy andx 2aLbkEl1Fa00EL 2,2, 3 pengatiyoroethy]) estra-

pentafluargeibytfiénhhmBPERWti 12-piphéfA lel}esfboﬁieﬁiﬁepne
4-19, II[errf—dlhydro 17B- drox - 3- oxo0- 1% (1,1, 2,2, 2-

pF?LafluoroepF!B}(4'#EmaahbhhSi'2b1ﬁheﬁ919-44}£;L17ﬂ-npdﬁoxy-17a-

y enzonitrile;

9,1l [errfidihgdeozepentatluorophbp}) ) edtBahy (e px§-trien-3-one;

(1,1, 2,2, 2-pentafluoroethyl)-4"Hnaphth[3 ,2",1":10,9,11]estr-4- en-3-o0ne;

9 l1[err]- dihyaBUhIdBOHydlaﬂy(l7a1@12122penta§bnoa¢ebbebthy5?[4'(3'
-(3-pyridinyl)-4'"Hna hthLS 2',1':10,9, 11Lestr-4-en-3-one;

6 acetypygldnpﬁibphanﬁ des E¢B4h9di§xyr1$pe rPnei 1,2, 2, 2-

pentafluoroethylg 4 H-naphth[3 2' 10,9,11] estra-4, 15-di en-3- one;
-acetyl-9 11a-d1hydro-173-hydr xy-17a-(1,1,2,2,2-

pentafluoroethyl)-4’/H-naphth{3/,27,17:10,9,11)estr-4-en-3-one;
4-[9,1la-dihydro-17f8-hydroxy-3-oxo-17a-(1,1,2,2,2-
pentafluoroethyl)-4/H-naphth{3’/,2’,17:10,9,11]estr-4~-en-6’~-
yllbenzonitrile;
9,11e-dihydro-6’-(4-fluorophenyl)-178-hydroxy-17a-
(1,1,2,2,2-pentafluoroethyl)-4’/H-naphth{3/,2/,1’:10,9,11]estr-4-
en-3-one;
9,11a-dihydro-178-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl) -
6’~(3-pyridinyl)-4’H-naphth[3’,2/,17:10,9,11]estr-4~-en-3-one;
6’-acetyl-9,1l1la-dihydro-178-hydroxy-17e¢-(1,1,2,2,2-
pentafluoroethyl)-4’/H-naphth{3/,2/,17:10,9,11)estra-4,15-dien~3~-
one;
4-[9,11a-dihydro-173—hydroxy—3-oxoél7a-(1,1,2,2,2-
pentafluoroethyl)-4/H-naphth{3/,2/,17:10,9,11]estra-4,15~-dien~6’~

yllbenzonitrile;



4-19,11[err]-di hydro-17B- hydr oxy- 3-oxo-17a-(1, 1, 2, 2, 2-
pent af | uor oet hyl )-4'H naphth[3',2',1"':10,9, 11] estra-4, 15-di en-6' -

yl ] benzonitrile; 7
9, 11[ err]-di hydro-6'-(4-fl uorophenyl)-17B- hydr oxy- 17[err]

1,1, 2,2,2- fl hyl)-4' H h h 2" 1 -
(112,22 pept af Lugr ety ko4 4 B3R0L A Reng1) La7A hgatskget has

o - (3 pyltatnyrrs 3 AREBRERPEOCERY L frsnaphBRER S, 3 147G B 011 1R Era
17B—hydrgxx 1%@ 4xhydeaxyphenyl) - 17a- (1 1, 2, 2 2-
pent af | uor oét estra 4, 9-di en- 3- one;

17B- hydr oxy- 13}B phepy (194.27242 _ _
pentafluoroet%yﬁﬁésgﬁﬂgagé_a?g h&alzﬁy 74 %1 1¢2,2,2-pentafluoroethyl)

9, Il [errjg+difhy Qin}15-diBydapryn §Pebﬁ 1¢11%,3,213estra-4,15-dien-3-

pentafluoroeth%?g14 H?ngphth[3'9h£ } 11]estr 43en 3-oneé;

| 1 B-[ 4- (@@et;yl oxy) phenyl ] - 17B- hydr oxy- 17[err] (1,1,2,2,2-

pentafluoroethyl)estra-4,9-dien-3-one;

| | B-[ 4- (acet yho8yhydeoxy-11BB-(Ay-tydrpxiphea¥yl)~278-21,1,2,2,2-

pent af | uor oet hyl ) estr-4-en- 3-one
-(acet9Eokyﬁlgorpp¢hNPJ@BhydrévQ?Bihydﬁonyel7[err] (1,1,2, 2, 2-

pentafluoroeth% ' H naphth[ 3", 2 : 10, 9, 11£estr - en- 3- one;

17B- hydr oxy- 1% BrhyéﬁyawciﬁﬁgﬂHyhyéﬁeﬁyppenyp rafec{111222222-

pentafluoroethél)estra 9-di en- 3-on

17B- hydr 88pefgupxog #éﬁ?ﬁﬁrﬁyﬁrpﬁeﬁyﬁy 17a- (1, 1,2, 2, 2-
pentafl uoroet gyl ) st 3a88-372998-ainyaroxy-17a-(1,1, 2,2, 2-

pentafluoroethyl)=-4’H-naphth{3’/,2/,17:10,9,11]estr-4-en-3-one;
118-[4~-(acetyloxy)phenyl]-178-hydroxy-17a-(1,1,2,2,2~
pentafluoroethyl)estra-4,9-dien~-3-one;
118-[4-(acetyloxy)phenyl]-178-hydroxy-17a-(1,1,2,2,2-
pentafluorocethyl)estr-4-en-3-one
6’~(acetyloxy)-9,1lla-dihydro~178-hydroxy-17a~-(1,1,2,2,2~-
pentafluoroethyl)-4’H-naphth([3’,27,1’:10,9,11)estr-4-en~-3~-one;
178~-hydroxy-118-[4- (hydroxymethyl)phenyl]-17a-(1,1,2,2,2~
pentafluoroethyl)estra-4,9-dien-3-one;
178-hydroxy-118-[ 4- (hydroxymethyl)phenyl]-17a-(1,1,2,2,2-
pentafluoroethyl)estr-4-en-3-one;
9,11la-dihydro-178-hydroxy-6’- (hydroxymethyl)-17e¢-(1,1,2, 2,2~
pentafluoroethyl)-4’H-naphth([3’,27,17:10,9,11]estr-4-en-3-one;
4-{178-hydroxy-3-oxo-17a-(1,1,2,2,2~pentafluoroethyl)estra-
4,9-dien-118-yl]benzaldehyde;



9,11 [err]-dihydro-17B-hydroxy-6'-(hydro&nethyl)-17[err]-(1,1,2, 2, 2-
pentafl uoroet hyl)-4'Hnaphth[3',2",1':10,9, 11] estr-4-en- 3-one,

4-[ 17B- hydr oxy- 3-oxo-17[err]-(1, 1, 2, 2, 2- pent af | uor oet hyl ) estr a-
4,9-di en-11B-yl ] benzal dehyde;

4-[ 17B- hydr ox 'ﬁg@%@@é&@5§§z;;g&gif%@fpif{!i?gffﬂsgggé¥iﬂéf%ethyl)estr—4-

en- 11B-yl ] benza

9, 'l a- di Ly ds 05 1785 3o x0-17[err]-(1,1, 2, 2, 2-
pentafld%%o%?%§¥§i€¥€é%g%ﬁg%§§',2',1':10,9,11]estr-4-en-6'-a|;

4-[17[er r] - hygll oxys @10y e d1 276 Inparory 25 RoKS A1 Jai0( 051 )2 e 1 2-
4,9-d|en-llB-yT]ben20|c acid net’hyl ester;

4-[17B- é‘ﬁ@&fl@o%@t%]ﬁ) £418~Rapheh penjaf | Loy pefdyll psétrM-en-6/-al;
en-11B-yl ] benzoi c acid nethyl ester;

9, I [err]-di hyd( p7 8-y dyoxpxy-SxoxD7d~ea (1,4, 2, Z-gentafluoroethyl)estra-
pent af | uoroet hyl )-4'H naphth[3',2',1"',:10,9,11]estr-4-en-6'- carboxylic
aci d netéy9-dsenrliB-yllbenzoic acid methyl ester;

17B- hydr oxy- 11B- [ 4- (1- hydr oxyet hyl ) phenyl ] -17a- (1, 1, 2, 2, 2-

pent af | uor oet Ay[}28thydrogydieoxe-bher(1,1,2,2,2-pentafluoroethyl)estr-4-
17B—hydroxy-|IB—£4-(1-hydroxyethyI%phenyI]-17[err]-(1,1,2,2,2-

pent af | uBRDEIAYY ) Ekepzaignagi@dnpethyl ester;

(1.1, 2. 2, 2" pehe SERTOTBERAOTS A R R TE oXa 1oL (b 5303 RTr- 4 en-3- one.
Lerr] pentafluoroethyl)-4’H-naphth[3’,2',1':10,9,11]estr-4-en-6'-
carboxylic acid methyl ester;
17B-hydroxy-118-[4-(1-hydroxyethyl)phenyl]-17a-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one;
178-hydroxy~118-{4-(1-hydroxyethyl)phenyl}-17a-(1,1,2,2,2~
pentafluoroethyl)estr-4-en-3-one;
| 9,1lla-dihydro-178-hydroxy-6’-(1-hydroxyethyl)-17a-
(1,1,2,2,2-pentafluoroethyl)-4’H-naphth([3/,27,17:10,9,11)estr-4-

en-3-~one.

The establishment of fluorinated side chains in the 17a-
position is carried out analogously to processes that have been
described in many cases for other side chains by nucleophilic

addition of an organometallic compound of formula MC FH to a 17-



The establishment of fluorinated side chgins in the 17a- position is
carrjed out anal ogously to processes that have been described in many
cases for other side chains by nucleophilic addition of an organonetallic
conpound of forrmula MJerr]F[err]Herr] to a 17-

9 . ketoone of general fornula Il, whereby Mstands for a netal in the
meani Nng Rétoredof GenedNal KorbjlhakdgewhéhebpoMnstafidls Bor &)metaloihethe
netals, and n, mand o have the nmeaning that is already indicated in
gener al heanihg o0f, Te.ge,pLéfeNagdK| sMghbahddeni (halofers +g@hy dBr cafEnok
(derr]Flerr]H err] M- hal ogen) or the |lithiumorganic conmpounds such as

Li J err] Fther| pptads, and nhemj andodubaventbe meaningobhatt &8 alyeadyai ns,

t he generation of |ithiumorganic _reagents starting fromthe correspondi ng
i odi des BpdaeakRgdoinageRerad EPTARLAI ki t hTAnPerBRefierEedplexths. adfditionem
1987, 52, 2481 and Tetrahedron lett. 1985, 26, 5243) js especially, well
suited of EIgHATH: RRRPatRy L BAgTIRIooehioy i LtRRT-orertifri oncd

[ | f I h . | h I dy i ndi d
095" BhpabeY kb, B84SR Bl Rt 10 e
oPLonel by EaTORSBERACEIAL 56SEdL NnhouBhaRELS] bECISchRmEaERRALL) o 11

et 0 gr oupi ngs,
are prot ' : ASEPyeh SH| €; 841 e fog of a
Corr CopeShioks EPALCSRBCRELR, SncPibssfbgoHInge1Gatall bpcnldytres

conver si gatA{11 itAiuky d5 XY ufl B¥Bmi8bOcafip R TOr OL§L €Chem. 1987, 52,
2481 and Tetrahedron Lett. 1985, 26, 5243) is especially well
suited.

Substituents R', R*, R’ and St that are mentioned in general
formula II have the meanings that are already indicated in
general formula I, whereby functional groups that are present in
St optionally can be protected according to processes known to
one skilled in the art. Especially carbonyl groups, such as,
e.g., the 3-keto groupings, are protected in most cases in a
suitable way, e.g., by the formation of a corresponding ketal or
reduction to a hydroxy group and optionally conversion of this
hydroxy group into an ether or ester.

As a ketal protective group, for example, the ethylenedioxy
or the 2,2-dimethlpropylene-1,3~-dioxy group can be mentioned.
Other standard keto protective groups are also considered. 1In
the case of a protected hydroxy group, the latter can be
protected, for example, in the form of methoxymethyl,

methoxyethyl, tetrahydroxypyranyl or silyl ether. By cleavage of



As a ketal protective group, for exanpl a0 the ethyl enedioxy or the

2, 2-di net hl propyl ene- 1, 3-di oxy group can be nentioned. Oher standard keto
protective groups are also considered. In the case of a protected hydroxy
group, the latter can be protected, for exanple, in the form of

met hoxynet hyl ,  net hoxyet hyl, tetrahydroxypyranyl or silyl ether. By
C|eavagét@¢ protective group and oxidation Of the fyree hy¢@pfydgggqpvethe

group and oxi dation,of the, free hydroxy group, the Kketo group is obtained.
I'n a sui¥8bPeItPuBeissPRFAEN@A17[ err]-side chain has been added, the

' d_j Kk ' | |
O oup 1 5 oxi FDCH ?Q?P%ﬁf%o$$€§%§aﬁkﬁﬁaﬁg”8*?ﬁ¥%%éé”@5afﬁtﬁ%%a%a%???@%g%?xy
roup i s oxi drdel T8 . o . ,
novever . -Ph PRACeRLLl GP0nPa HER tGEh  HBo PR oo DeiGuTChal B R

3-keto g Ty t} ri : ; e
used forPrRenally, 2 REareRy, gESuBTLE bRIA1ELDERT R COLIBphIAg Kets
descri begrbpa Whol e series of patents, patent applications and

publ i cations: EP-A 0 057 115, EP-A 0 129 499, EP-A 0 259 2489, EP-A O

186 834, EP-Ph@ 4ddifidn &P-th@ 116-8ide &ainOcdR0a¥SO, b&FPedrPidd /oudbl,
EP- A 192 598, EP-A 0 283 428, EP-A 0 404 283, WO A 89/00578, WO A

91/ 18917inV® seDéctBVéSpakiied, OR6WEYEY, IW thé2ptdR&Bce \GE fotBEY 280E8,
Steroids 44 (1984), 349 as well as other relevant bibliographic references
t hat ar ecanbenyloguoupski et gd,i Alshethet 3-keto group.

The starting materials of general formula II that are used
for the production of the compounds of general formula I are
described in a whole series of patents, patent applications and
publications:

EP-A O 057 115, EP-A 0 129 499, EP;A 0 259 2489, EP-A 0 186
834, EP-A 0 447 014, EP-A 0 116 974, EP-A 0 190 759, EP-A 0 147
361, EP-A 192 598, EP-A O 283 428, EP-A O 404 283, WO-A 89/00578,
WO-A 91/18917, WO-A 91/18918, WO-A 92/11277, WO-A 92/11278, WO-A
93/23020, Steroids 44 (1984), 349 as well as other relevant
bibliographic references that are known to one skilled in the art
who is active in this field.

| In the above-mentioned industrial-property rights, the
introduction of radicals RY, R°, R, R’ and R®?, which occur there
analogously to the radicals that are to be claimed here, is also
described.

In general, the addition of the side chain with a free 17-

keto group can be done at any intermediate stage in synthesis.



who is active in this field. In thq above-nentioned

i ndustrial -property rights, the introduction of radicals Rerr], Rerr],
Rlerr], Rerr] and R err], which occur there analogously to the radicals
that are to be clainmed here, is also described. In general, the
addition of the side chain with a free 17- keto group can be done at any
I nt er medi at e sfagkei bntyoietion of the fluorinatédtira+alkyliusidencihainhe
fluorinated 17a-al kyl side chain 1is carried out .in an early synthesis

i nt er nediat eaxragd, ouheinesnabhr tpneyntbés hedintermediatie catags] ethe,
Rlerr] and Rerr] that are nentioned in St can bg performed in the
presenceestabhllshme{ltrpf sddétionalnradicals B’ R'kavdnRprihat e as t hey
were described in, i.a., the above-nentioned patents, patent applications
and pubRepbippad in St C?ﬁebﬁeRPESﬁﬁﬁﬁﬁdsnthgeH§¢%?n$%rﬂﬁIEh%saiéa‘51de
val uabl e har maceut i, cal acglve I ngredients. They are dis uji sh d,by a
very strﬁhglﬁnPF§8§?é§@nFe BPYD| PYOCERBEE! oR8 E%ﬁ%eV???v eSngB té?one
antagonlsts S di splace.t he este S rece

fhe Sameitfne. thEnabOTkaBEREAESEn BseBhPEy, bELERE  ~pbPTket oha ERACL,:
estrogenbﬁb @9§hglucocort|00|dal activity are present if at all, onIy to
a small*ex en? € conpounds can therefore be used for nedicinal

oSS one ThtCRARCUBpothAd S8, LORSLERCELEBTL ) Lo fRFREHYL e
pharmaceutical active ingredients. They are distinguished by a
very stroné antigestagenic activity. These are competitive
progesterone antagonists, since they displace the progesterone
from its receptor. At the same time, other endocrine side
effects, such as, e.g., androgenic, estrogenic or
antiglucocorticoidal activity are present if at all, only to a
small extent. The compounds can therefore be used for medicinal
purposes.

Compounds with antigestagenic activity (competitive
progesterone antagonists) became known for the first time in 1982
(RU 486 = EP-A 0 057 115) and have since been described
extensively in, i.a., the already mentioned patent and
bibliographic citations found.

Among the previously disclosed compounds, there are none
with a multiply fluorinated 17a-alkyl side chain that contains at
least 2 carbon atoms. Only in W083/03099 is it stated that the
3-keto-a%%-19-nor steroids disclosed there can carry a 17a-alkyl
side chain, which optionally can be substituted with a halogen

atom. Fluorine is not mentioned as a halogen. Concrete examples



(RU 486 = EP-A 0 057 115) and have si ncd2een descri bed extensively in,
i.a., the already nentioned patent and bibliographic citations found.
Among the previously disclosed compounds, there are none with a nultiply
fluorinated 17a-al kyl side chain that contains at |east 2 carbon atons.

Only. in W83/ 03 L $1el d t €at 3 -4 € 5 S
disglose%wgﬁegegggﬁbggyéyéég&g[g%r -%%%y?t %%%%ec a%%%ﬁéﬁ?gﬁé%%%ggﬁﬁ Ielgan
be substhggtggig&tgtaaﬂgLogen atom Fluorine is not nentioned as a

hal ogen. Concrete exanpl es 12

with a 17a-al hﬁtiﬁaahiéglkéaiehﬁé ot tRi#S! t¥péawDERSsPreng odht Ygditlagendt
exist at all. 1 100 729A and the Journal of Fluorine Chem stry,

69(1994) activitydarel sagtabler Ebr[ fpalchng apohyians pogpheaythey}7@bsplace

trifluonmethyl-estra- [err]-17[err]-hydroxy-3-one and its preparation.

Det ai | edfpbar theokegeptbrdihe progesteronepbthatl is netcessarpotoemaintain

Active ingredients of this type with strong antigestagenic activity are

sui t abl ether pregnanay.abBheyoase therefoheyvailupbleecandradvantageouptvithhe

progesterone that is necessary to maintain_ the pregnanc They are

t her ef or e§RPEELEE §h§1§dV§ﬁt§§§OB§SEF?htale§b§E FG“FH@ ¢ use for

postcoital birth control nBounds of ener for

according to LRE cPﬂ?@HPﬁﬁn°£rQe§F§6156 rapte fop FﬂEdbPﬁdEEt ﬁ of

preparations . for fenmale contrac n A 93/.23020 A 93/ 21

I hda t FBRenERB) BER BaSHoBHIEBORBUACE: HoP REPABRALoR OF Preparadiths
for female contraception (WO-A 93/23020, WO-A 93/21927).

In addition, they can be used to counteract hormonal
irregularities, for triggering menstruation and for inducing
labor. Other types of indications in the field of gynecology are
the hormone replacement therapy (WO-A 94/18983), treatment of
symptoms that accompany dysmenorrhea and endometriosis (EP-A ©
266 303) as well as myomas.

The compounds according to the invention exert a strong
anti-tumor action in progesterone receptor-positive rodent and
human breast cancer models.

Antiproliferative action was observed in vitro in the human
T47D-breast cell line. Tumor-inhibiting effects in the MXT-
breast neoplasm of the mouse and in the breast carcinoma models
of the rat that are chemically induced with NMU (N-
nitrosomethylurea) or DMBA (dimethylbenzanthrazene) were detected

in viveo.

The compounds according to the invention are therefore

This Sheet Has Been Rei laced

lmts SHEET HAS BEEN
REPLACED




irregularities, for triggering nenstruatgzon and for inducing |abor. O her
types of jndications in the field of gynecology are the hornone

repl acenent therapy (WO A 94/18983), treatnent of synptons that acconpany
dysnenorrhea and endonetriosis (EP-A 0O 266 303) as well as nyonas.

The conpounds according to the invention exert strong antitunor activity in
progesteh@9b1Yesupt@blgo§brlVberbneatmeahdoﬁuhenmgneaéepeaﬂeet model s.
Antiproliferative activity was observed in vitro in the human T47D, br east
cancer c€prcippeas,|fughyvas, ufiey eNARBLE; nBreyeetesonavEeseRROBrBOBAtiVet he

MXT-  mapma é carcinoma of the nouse and in the chemcally induces mammary
car ci nonB*RBEE| SAEFIPABArat  (NMJ N-nitroso nethyl urea; DVBA:

di met hyl bezant hr n The, conpounds ace ing_to the inyention are

t her ef ore 11" 85&"Enerapy i horﬁgne-gepen grcﬁ?@ﬂ?? ﬁﬁ?able for

the trea&HﬁgBuRBshg&@BQﬁlﬂngBdﬁgé 189&8£98Haéan538hu§3d £8§ﬁeéggp%frst-

progesterone-rece east car er apy

hor none- gﬁa£?§gr5hao §’sEESndCQQHQUﬁggféggggﬁgﬁﬁciQIi eafgYgNtion can

be used st - I ne therapy and I ne therapy,

espeC|alhama§§§én_§amgﬁfgen failure. The antigestagenically active
compounds of general formula | according to the invention can also be used

in conbinati ophwi hAtigektagkhoeanlgahtyivet tufip6anaguedsgéneraierpraduat ron

of pharmaceutical preparations for the treatnent of hornone-
according to the invention can also be used in combination with
antiestrogenically active compounds for the production of
pharmaceutical preparations for the treatment of hormone-
dependent tumors (EP-A 0 310 542), for inducing labor, for
termination of pregnancy and for treatment of gynecological
disorders (EP-A 0 310 541) and for female contraception (WO
96/19997). |

In the treatment of hormone-dependent tumors, the
antigestagen and the antiestrogen can be provided for
simultaneous or else for sequential administration. In
sequential administration, preferably first the antiestrogen and
then the antigestagen is adminsitered.

For combination with the antigestagens according to the
invention, in this case, for example, the following antiestrogens
are considered: tamoxifen, ICI 182,780 (= 7a-[9-(4,4,5,5,5-
pentaf1uoropentylsulfinyl)-nonyl]estra—i,3,5(10)-triene-3,173-
diol), the antiestrogenic compounds that are described in
PCT/EP97/04517 and aromatase inhibitors, for example fadrozole,

formestane, letrozole, anastrozole or atamestane.



dependent tunors (EP-A 0 310 542), for iyvaducing |abor, for termnation of
pregnancy, and for treatnent of gynecol ogical disorders (EP-A 0 310 541)
and for fenmal e contraception (WO 96/19997). In the treatnment of

hor none- dependent tunors, the antigestagen and the antiestrogen can be
provi ded -f or S|nultaneous or else for sequential admnistration. In
sequenti al adﬁXﬁﬂSﬂ?@ta%nan§¥§¢%t®9$95fv¢§@-the anti estrogen and then the
antigestagen is adm nsitered or_conbination with the antigestagens

according to Bhe Fﬁ@éﬁﬁréﬁetY%PPﬂpﬁlbé%%ﬁ'kﬁgr%&%nfﬂ%?(%h%'?o?t%mnng
SQELS??LS?ﬁBZm?{Ea%% s5ofanghy LReptETanenrante brtametosh) (4l i) e
romt ase’ s nhPbi {ob o KA REvaPReRERT S P ehY EraREtraR( fef 358 e
Eggifagéogg g;tlg:g?ggggguagoethyl)essfa-é 9-dien-3-one (Examplé43)

11B- (4- ACGtY'éhe“yk)-iZEt?!déOiYalaiﬁ§&}oii7é—ﬁy3rgfy-17a-(1 1,2,2,2-

pent af | uor oet hyl ) estr-4-en- 3-one

11B- (4- Acetylphenytén£351hM§68KM%17¥E'H¥né§hﬁh?32 2¢,17:10,9,11]estr-4-
pent af | uor oet hyl ) estra-4, 9-di en one (Exanple 5 C

6' - Acetyl -9, 11[ err gndBhpdeo- 1EBahpMQosy 17[err]-(1,1, 2,2, 2-
pent af | uor oet hyl )-4" H napht h[ 3", 2 10,9, 11] estr-4- en- 3- one
(Exanmpl e 5) D: [nB-[4-(Dimethylamino)phenyl]-17ﬂ-hydroxy-17a-(1-
11B-[ 4- ( Di net hyl am no) phenyl ] - 17B- hydroxy-17[err]-(1-
propinyl)estra-4,9-dien-3-one (RU 38 486)
E: 11f-(4-Acetylphenyl)-19,24-dinor-17,23-epoxy-17a-chola-
4,9,20~trien-3~one (Org 33 628)
The tests below were all performed.on rats according to
known methods.
Abortive test s.c. and p.o.: See, for example, EP-A 0 283
428 '
Androgen test p.o.: Stimulation of the prostate weight with
the test compound, vehicle: s.c. benzylbenzoate/castor oil
(1+4); p.o. NaCl-myrj; reference compound testosterone
propionate. Virtually no stimulation of the prostate weight is
observed up to é dose of 10 mg of test compound/animal/day.
Uterus growth test p.o. for estrogenic action: Stimulation
of uterus weight with the test compound, vehicle: s.c.
benzylbenzoate/castor oil (1+4); p. o. NaCl-myrj; 3-day treatment
of ovariectomized animals; parameters: uterus weight and

endometrial epithelium height; vaginal smear negative; reference

compound: estradiol 0.1 ug.



propi nyl)estra-4, 9-

di en- 3-one

(RU 38 4§

E.

1l B-( 4- Acetylphenyl) 19, 24-di nor- 17, 23- epoxy-17[err]-chol a-

4,9,20-trien-3-one (Org 33 628)
known net hods.

rats according to
for exanple, EP-A O

prostate wei gRhtWehimolls

benzyl benzoat e/ cast

283 428

or oil

1Ee%bs€0§PBUn3n 48
(1+4); Na

a-nyrj;

The tests bel ow were al
Abortive test s.c.
Andr ogen test p.o.

Eh@hﬁcoéo?tlcOLd action:
ref erence conpound

an
Sti nul

performed on
d p.o.: See,
ation of the

t est ost efere exph@lieQnEpea U'Qesahbg no stinmulation of the prostate wei ght

S

observed up to a dose of 10 ng of test conpound/ani mal/day.

U erus gffowtmm tEsi .
wei ght C@@ Enﬂd Cempeyrd 4. QPmPQ}E?&y @é’lﬁmcﬁmwpld
(1+4); p | -day ltreat®ent of oﬁbtlechonlzéﬁanl
par anet e I gh | LGRt; V |naI
negatlve%rb ter&v{l]%émﬁ X 4?}@2 estr@o‘ 0 1 [ F‘i) @%ﬂh %Q3
Antithynplpedss test| p.o. on antiglucocortyicoid acti¢n: See, f r exanpl
EP-A 0 2B%.428. Compound Compound Compound Oorrpoun
Conpoundj dose 0.1 (4M) |0.1 (4P) | 0.1 (4/ |1 (374) D
Abortivell [(ns/anid 4) 0.3 (4/4 0.3 (4/4) 3 (444) 0.3 t=su3qm)
(4/4) rphwal/day] | dose 0.1 (4/4)}) 0.1 (4/4) 0.1 (4/¢) 1 (3/
0.1 [rolfami - 0.03 0.03 0.03 0.3 (0/6) | 0.03/ 4)
!Jabortion (4/4) (4/4) (4/4) (0/4)

/n

total)

Abortive | 0.3 (4/4) [ 0.3 (4/4) | 0. 3 (4/4) 3 (4/4)

test on (4/4)

rats

p.o.

dose 0.1 (4/4) | 0.1 (4/4) | 0.1 (4/4) |1 (2/4)

[mg/ani- (4/4)

mal/day]

(n 0.03 0.03 0.03 0.3 (0/4) {0.03

abortion (4/4) (4/4) (4/4) (0/4)

/n 0.01

total) (4/4)

0.003
(4/4)

Androgen |3 (3.3) 3 (0) n.d. 10 (7.2) 10 (4.4)

test on

rats

p.o.

dose 1 (4.8) 1 (2.1) 3 (2.9) 3 (5.6)

(mg/ani-

mal/day]

(% 1 (1.6) 1 (4.0)

prostate

stimu-

lation)




mal / day] (n 0. 03 0.03 16 0.03 0.3 (0/6) 0.03

abortion ., (4/4) (4/4) (4/4) (0/4) In
total) Abortive 0.3 (4/4) 0.3 (4/4) 0.3 (4/4) 3 (4/4) 0.3 test
on (4/4) rats p.o.
dose- » 0.1 (4/4) 0.1 (4/4) 0.1 (4/4) 1 2/4) 0.1 [ny/ani-
(4/4) a (n - 0. .Q3 3 3,604 4)
0.03 a ?§§§ﬁ% Y% 4637 %%h/%5°6’ 1%(4ﬂ4f) 18°(6.4) | %o (%0?2)

/n Sest on 0.01 [total)

(4/4) ats 0. 003

(4/4) gqg[ogen 3 (3.3 3 (0) n. d. 10 (74 2) 10 (444)
test on !l gake P. O] dose 1 (4.8 1(2.1) 3 (1.3)
(2.9) (mg/8hi-(1M0/ ani - mall/day] (%

1 (1.6)]§ malkaa4)0)] prostate| stimu- |ation)

16 &r us 40 (3.7) 19 (2.6) 10 (4.4) 10§(6.4) 10|(2.4) groyth
test on | ng&egxusP. 0.| dose

(1.3) [lhwedght ndl/day] uﬁerus wei ght stinulal tion) Antithy- 1

J)

(11.5) {ietdmslay [22 (18.8)
(44.7) gdondn rdts P. O

Antithy- |10 (11.5) {10 (18.2) | 22 (18.8) | 10 (76) 10
molysis (44.7)
test on
rats
p.o. .
dose 3 (7.4) 3 (21.6) | 6.7 3 (79) 3 (19.1)
[mg/ani- (31.6)
mal/day]
(% elim- |1 (6.0) 1 (1.2) 2.2 (7.2) |1 (19) 1 (4.3)
ination
of dexa-
metha-
sone-
induced
thymus
suppres-
sion) -
n.d.: not determined

10 (76) 10 nol ysi

The invention thus also relates to pharmaceutical agents
that are based on pharmaceutically compatible compounds of
general formula I, i.e., compounds that are nontoxic in the doses
used, optionally in connection with an antiestrogen together with
commonly used adjuvants and vehicles.

Finally, this invention also relates to the use of compounds
of general formula I, optionally together with an antiestrogen,
for the production of pharmaceutical agents. -

‘The compounds according to the invention can be processed

into pharmaceutical preparations for enteral, percutaneous,



dose 3 (7.4 3 (21.6) 6.7 173 (79) 3 (19.1) [ny/ani-
(31.8) nml/day] (%elim 1 (6.0) 1 (1.2) 2.2 (7.2) 1 (19) 1

(4.3) i nation of dexa- metha- sone- induced thynus suppres- sion)

n.d.: not determ ned The invention thus also relates to pharnaceutical
q h : :

Agents  pHBbngEEad oS8 80s0"ALRAELLEILY, SONRRALRL Cel OGRIURIEAS molatE

i conne bNa¥b! RngineBhi EALT AFEN | AELNEENbLNaaROATRELY ol oPH eﬂéuyapas

and vehi c this itnventfon also re ates to the use o

conpoundgg - QEbQEEQraboﬁﬁéﬁutabhetgptb@ﬂabhﬁsﬁQEBthqiaﬂhiatég antiestrogen,
for the production of pharnaceutlca agents he conpounds accordi ng

to the IBuppbsﬁﬁoedasbe1ﬂpQﬁﬁ&§¢d1nba&ﬁaﬁmarﬁﬁﬁﬁﬂlécahuﬁéﬁﬁabﬁtbQM? for
enteral , percutaneous, 17 par ent er a

or IocalsadntdbnSGasuspeasdondlog enulsiensgabintmbntls, theémaranéngehsi n
the art. They can be admnistered in the form of tablets, coated tablets,
gel capsoreby meansl afeiptrsupgépalosystemsmieag: s, vaginalabings) eorl e
aqueous or oily solutions, suspensions or emulsions, ointnments, creans and
gel s or ipprapsezsise Eﬁﬁﬁ&mﬁgKH&ESstﬁénsspérgls)vaglnaI ri ngs) or

intrauterine sgstens pessaries, spirals The active ingredient  or
active ingredf ﬁt§cE&NebénﬁF§§&ePﬁ orhp€ éH§e1Rﬁ¥ﬁd%ﬁét§dfﬂvahﬁsm%ﬁ&§ &Pe

connnnlytgigdcgge with the adjuvants that are commonly used in

galenicals, such as, e.g., gum arabic, talc, starch, mannitol,
methyl cellulose, lactose, surfactants such as Tweens or Myrj,
magnesium stearate, agqueous or non-aqueous vehicles, paraffin
derivatives, wetting agents, dispersing agents, emulsifiers,
preservatives and flavoring substances for taste correction
(e.g., ethereal oils).

A dosage unit contains about 0.1-100 mg of active
ingredient(s). The dosage of the compounds according to the
invention is approximately 0.1-400 mg per day in humans.

The examples below are used to provide a more detailed

explanation of this invention:



gal enical s, such as, e.g., gun1arabic,té#c, starch, mannitol, nethyl
cel lul ose, | actose, surfactants such as "Tweens or Myrj, nmagnesi um

st earate, aqueous or non-aqueous vehicles, paraffin derivatives, wetting
agents, dispersing agents, emulsifiers, preservatives and flavoring
substances for taste correction (e.g., ethereal oils). A dosage unit

cont ai nsy@bedly3@e47100 ny of active ingredient(per/Ebesgfosnge of the
conpounds according to the invention is approximtely 0.1-400 ng per day

i n humans. The exanpl es bel ow are used to provide a nore detailed
expl anation of this invention: 18
W) 98/ 348%&mple 1 PCT/ EP98/ 00752 Exampl e 1
11[err]-(4-Acetylphenyl)-17[err]-hydroxy- 17[err] (1 1 2 2, 2-

pentafl u =4@8=-h

17,17- BIS[l 2- ethanedlylbls oxy)] 11B-[ 4-
BN . RN B B

sul fonyl ] oxy] phenyl ] estr-5-ene

9.2 n1 of al. solutlon of but& Lthiumin_hexane is added to a
sol uti oni8# 63 3@#741F333811 E?eshépf zylbls oxy) 1-118-[4-

ot haned 10 soru) begt -5 gl XL Lsuclc g oroauston ¢ descr e
2}eg¥]f 1|5 2§§a§5§&§qzkﬁaﬁhkﬁaéﬁEsgg'gogﬁe mnutes at O[err]C, and then 5
9.2 ml1 of a 1.6 molar solution of butyllithium in hexane is
added to a solution of 6 g of 4-[3,3;17,17-bis[1,2~
ethanediylbis (oxy) Jestr-5~-en-118~-yl]phenol, whose production is
described in WO 91/18917 and WO 91718918, in 100 ml of absolute
tetrahydrofuran at 0°C. It is allowed to stir for 30 more
minutes at 0°C, and then 5 ml of 1,1,2,2,3,3,4,4,4-nonafluoro-1-
butanesulfonyl fluoride is added. It is stirred for one more
hour at 0°C. Then, the reaction mixture is poured onto saturated
agqueous sodium bicarbonate solution. It is extracted with ethyl
acetate, washed with saturated aqueous sodium chloride solution,
dried on sodium sulfate and evaporated to the dry state in a
vacuum. Column chromatography of the crude product on silica gel
with a mixture of hexane/ethyl acetate yields 8.2 g of la) as a
white foam.
'H-NMR (CDCl;): 6 = 7.45 @ (J=9Hz, 2H, aryl); 7.17 4
(J=9Hz, 2H, aryl); 5.55 dbr (J=5Hz, 1H, H-6); 4.00-3.80 m (8H,

ketal); 3.50 ddbr (J=7Hz + 5Hz, 1H, H-11); 0.53 s (3H, H-18).



but anesul fonyl fluoride is added. It is¥irred for one nore hour at
Oferr]C. Then, the reaction mxture is poured onto saturated aqueous
sodi um bi carbonate solution. It is extracted with ethyl acetate, washed
wi th saturated aqueous sodi um chloride solution, dried on sodiumsulfate

crude. pr St Jor S AcEchePeasy ks ey i T (R RRacls 2 doaededgre di
(1=ote, 2k aforpe fBebbyeyd iy onyan 8 bl 4Rk Srbhias Bhe) T, 65 1%
4/00:380 1 (g gBiskhe Soboll thit 16 fgstivdll uHedd) 1a). 53 sekdbea

H-18) .
3,3-(1, ZWEEQQQdeybhl%GQ&EE]FélBahﬁ bl &l $f253t§r3t4d4aﬁueous oxalic acid

nonaf | uor obut yl ) sul f onyl ] oxy] phenyl ] estr-5-en-17-one 8.2 g of the

conpound gohaitioh des@s @ad ofnddchleromethaner €dr B hbuzé @tokodil i ca gel
and 2 m of saturated aqueous oxalic acid solution in 85 m of

di chl or otreperatiere .5 Thens dt disoffiltemrpdr ahucelitken, Itt isscbnkeatedted
Celite. It is concentrated by evaporation in a vacuum and the crude
product by pwepbretiop i psvacuumat apd thencdhdsopropybteﬁbepurifieg by

I b) is obtained_ as white crystals. err]HHNVR (CDCl[err]) LE

7.45 d (srymEalijzagipn) frpm dijsopyopml etheraryb)r3 & 96 ab) ds-9 aiped .
H6); 4.00-3.88 m (4H, _ketal); 3.52 ddbr (J=7Hz + 5Hz, 1H, H11); 0.55 s
(3H H 185 whltfcfrystals.

- 3-L L 2-Ethangdir Prabetyd - S8 LAs G etz 2ok, Yatyly ; 7.19 @
(J=9Hz, 2H, aryl); 5.59 dbr (J=5Hz, 1H, H-6); 4.00-3.88 m (4H,

ketal); 3.52 ddbr (J=7Hz + 5Hz, 1H, H-11); 0.55 s (3H, H-18).

ic) 3,3-[1,2-Ethanediylbis(oxy)]-118-[4-[[(1,1,2,2,3,3,4,4,4~

nonafluorcbutyl)sulfonyl]oxyjphenyl]-17a-(1,1,2,2,2~-

pentafluoroethyl)estr-5-en-178-0l

1 ml of condensed pentafluoroethyl iodide is mixed with a
solution of 691 mg of 1b) in 10 ml1l of absolute diethyl ether at
-78°C. 4.77 ml of a 1.5 moiar solution of methyllithium-lithium
bromide complex in diethyl ether is added at this temperature.
Then, it is stirred for one more hour at -78°C. Then, the
reaction mixture is poured ontb saturated aqueous sodium
bicarbonate solution. It is extracted with ethyl acetate, washed
with saturated aqueous sodium chloride solution, dried on sodium
sulfate and concentrated by evaporation in a vacuun.

Chromatography of the crude product that is obtained on silica



nonafluorobutyl)sulfonyl]oxy]phenyl] 17Eﬁyr] (1,1, 2,2, 2-

pent af [ uor oet hyl ) estr-5-en-17B- ol m of condensed pent af | uor oet hyl
iodide is mxed with a solution of 691 ng of I'b) in 10 m of absolute
diethyl ether at -78[err]C 4.77 ml of a 1.5 nolar solution of

met hyl i thiumlithium brom de conplex in diethyl ether is added at this

t enper atget. withea, miktusesdfrhexrahe)ethyl nacetaberybeldsg 87 2% ri@. offhde) t he
reaction mxture is poured onto saturated agqueous sodi um bicarbonate

sol uti onasla whibet faamed with ethyl acetate, washed w th saturated
aqueous sodlup1chlor|de solution, dried on sodium sulfate and concentrated
by evapor at i orH MR (GRGAyh: @hFoﬁaﬂégﬂaﬁHv98F:tﬁ@:cﬁﬁﬁé)ﬁr@d&@tdthat i s

obtai ned on silica with a

mi xt ure &F=ﬂ§%an§ﬂetﬂyylbée§a§é 9P§IG§’§H§cnﬁHofﬂT€) issﬁ'ﬁh??emf6$ﬂ1
H- d J | . ,
EﬁrrgryﬁgRtggECIgbﬁ3]éd§£2(a ?ﬁzkﬁ6 H§$8 dHy BD%ib( 'gﬂe?a 33'35ggsgdbr

(J=7Hz + 5 Hz, 1H, H11); 0.60 s (3H H 18). | d)
11B- ( 4- Acetylphenyl)-3,3-[1,2-ethanediy|bis(oxy)] 17a-

(112,213 Py LI UOROBLINbhERDY) 5328= 11P2 Obehaneds f1 89k (blepf1 047419 M of

lc), | st annane
tetrakls(trlpanxI@hgsghbgﬁigghhagbgeﬁgi)eg§§ §0eflihRtByum chloride and

0.1 m of pyrldlne I'n dioxane 1S refluxed for 1.5 hours. Then,

the reaction K‘ébﬂﬁ%lbﬁ BQUWQ§ fAgt BEVWREF! - 0.45 ml of (1-
ethoxyethenyl)tributylstannane, 41 mg of
tetrakis(triphenylphosphine)palladium(0), 263 mg of lithium
chloride and 0.1 ml of pyridine in 12 ml of dioxane is refluxed
for 1.5 hours. Then, the reaction mixture is poured onto water.
It is extracted with ethyl acetate, and saturated agueous
ammonium chloride solution as well as 3 ml of saturated aqueous
oxalic acid solution are added to the organic phase. It is
stirred for 30 more minutes at room temperature. Then, the
organic phase is separated and washed with satufated agqueous
sodium bicarbonate solution as well as with saturated agueous
sodium chloride solution. It is dried on sodium sulfate and
concentrated by evaporation in a vacuum. Ceclumn chromatography
of the crude product that is obtained on silica gel with a
mixture of hexane/ethyl acetate yields 440 mg of 1d).

'H-NMR (CDCl;): & = 7.88 4 (J=9Hz, 2H, aryl); 7.47 d

(J=9Hz, 2H, aryl); 5.55 dbr (J=5Hz, 1H, H-6); 3.88-4.00 m (4H,
ketal); 3.55 ddbr (J=7Hz + 5Hz, 1H, H-11l); 2.61 s (3H, acetyl);

0.62 s (3H, H-18).



It is extracted wth ethyl acetate, and &laturated aqueous amoni um
chloride solution as well as 3 m of saturated aqueous oxalic acid
solution are added to the organic phase. It is stirred for 30 nore m nutes
at roomtenperature. Then, the organic phase is separated and washed with
sat urat ed- aqueoys, .sodi um bj carbonate sol ution_as Il as_with saturated
aqueous 1§gdia ENF6PFBEY§BPEP¥ hflyg'PXdﬁP?Xalgﬁ’ﬁgd?uﬁrgu?Tate and
concentrat ed b% gv%ﬁoratigﬁ ES a vgsuunl3gblunn chromat ography of the
crude product PEREPIABOERELPYEASBRTSITPRE3G8 P ®with a mixture of

oLy, BB S atindtin o SEALEEME (Riche i
(J=5FE,2;gEegn?éhyérééhiP??c”8§§§’%srggﬁhéﬁ1§?55i€d?é EdTfteateak?y . 3H

H 11); acety
21 | fibrelhButd- AcetybRhea¥prratBrBYdr #X¥nl 78nelréadtioR- mixture is
pent af | uor oet hyl ) estr-4-en- 3-one 440 nmg of 1d) is dissolved in 10 n

of acet opeurédnbneb 4btusgteausolydnobliibarbonatedsbiutddad, @adist is
stirred for 1.5 nore hours at roomtenperature. Then, the reaction m xture
is pouredtvactedawitht ddchddronebhanehothecosghnicophase is washedcwdth

wi th di chl oronet hane, the organic phase is washed wth saturated aqueous
sodi um cehturdsedohgueons epddumochiotide selition, addiednovnsediva by
evaporation in a vacuum Colum chromatography of the crude product that

i s obt ai Budfagespndcgongentyptrdabli RVaperatipdxinepeVAghulecet §Pdupne| ds

311 ng of |e) ) ) o,
chromatography of the crude product that is obtained on silica

gel with a mixture of hexane/ethyl acetate yields 311 mg of 1le)
as a white foam.

'H-NMR (CDCl,): 6 = 7.89 d (J=9Hz, 2H, aryl); 7.53 d
(J=9Hz, 2H, aryl); 5.89 sbr (1H, H-4); 3.50 ddbr (J=7Hz + S5Hz,
1H, H-11); 2.84 m (1H, H~-10); 2.60 s (3H, acetyl); 0.70 s (3H, H-

i8).

Example 2

11B~-(4-Acetylphenyl)~-178-hydroxy=-17g=- 1,2,2,3,3,4,4,4~

nonafluorobutyl)estr-4-en-3-one

2a) 3,3-[1,2-Ethanediylbis(oxy)]-17e¢-(1,1,2,2,3,3,4,4,4~-
nonafluorobutyl)-118-{4-([((1,1,2,2,3,3,4,4,4~
nonafluorobutyl)sulfonyl)oxy)phenyl]lestr-5-en~178-01
‘Analogously to Example 1c), 691 mg of 1b) in 15 ml of

absolute diethyl ether is reacted with the reagent that is formed

from 0.52 ml of 1-iodo-1,1,2,2,3,3,4,4,4-nonafluorobutane and

1.67 ml of a 1.5 molar solution of a methyllithium-lithium



as a white foam [err]HNVR (CDCl [22r]): [err] = 7.
aryl); 7.53 d (J=9Hz, 2H, aryl); 5.89 sbr (1H H4); 3.5
5Hz, 1H, H11); 2.84 m(1H H10); 2.60 s (3H, acetyl);
18) . Exampl e 2

11B- (4- Acet yl phenyl ) -17B- hy droxg 17[err]-(21,1,2,2,3,3,4,4, 4-
nonaf|uongmng)ggmplgxeﬁngdéﬁg Y}apther. After chromatography on silica

3,3-[1,2-Eth | bi 1 1,1,2.2.3,3,4,4,4-
nona&luogs ugggg %lBa% %%%flz?x%"§}§thyi agcetate, 838 mg of 2a) is

nonaf | uor obut sul fon xylLphenyl ] estr-5-en-17B- ol Anal ogously to
Exanpl e ?§$ é§§ %Fﬁg kgfg m of absolute diethyl ether is reacted

B f
1 iodors, ie";_‘g%?%*@‘% aﬁélﬂon;"?"uoro%utg 355%42% 287 AFY3) 127128 ot a
sol “.“0” S‘f-g z ek 5‘»:?2')“”“5' thﬂ (J”SHﬁforrafograE)hy £8854000 m (41,

bron1de ex Indie fter I ca
a ni xturﬁeeawexgnslseaa sat:ﬁ&e+ §ﬁ§ nmnofn2§i;l-80 abt sl s aﬁ—i‘s?"“' te

89 d (J=9Hz, 2H
ddbr (J=7Hz +

0
0.70 s (3H, H

f oam [errTH NMR (CDCL[err] [érr]’= d (J=9Hz, 2H, ar
d (J=9Hz, 2H, aryl): 5.55 iy (J “5Hz, 1H, H-6), "3 88 2. 00 m (4H ketal):
3.53 ddbr (J=7Hz + 5Hz, 1H, H11); 0.61 s (3H, H18).  2b)

11B- (4- Aebhyl pheryfihyABeByiphenglhadedi-yihbRséthahbdiylbis(oxy) }~17a-
(1,1,2,2,3,3,4,4, 4-nonaf | uorobutyl ) estr-5-en-17B- ol
(1,1,2,2,3,3,4,4,4-nonafluorobutyl)estr-5-en-178-0l
. Analogously to Example 1d), 838 mg of 2a) is reacted with
0.46 ml of (l-ethoxyethenyl)tributylstannane, 43 mg of
tetrakis(triphenylphosphine)palladium(0), 272 mg of lithium
chloride and 0.1 ml of pyridine in 12 ml of dioxane. After
working-up as well as treatment with saturated agueous ammonium
chloride solution as well as saturated agueous oxalic acid
solution and column chromatography on silica gel with a mixture
of hexane/ethyl acetate, 505 mg of 2b) ié obtained as a white
foan.
'H-NMR (CDCl;): & = 7.85 d (J=9Hz, 2H, aryl); 7.46 d
(J=9Hz, 2H, aryl); 5.55 dbr (J=5Hz, 1H, H-6); 3.88-4.00 m (4H,
ketal); 3.55 ddbr (J=7Hz + S5Hz, 1H, H-11); 2.61 s (3H, acetyl);

0.63 s (3H, H-18).

2c) 118-(4-Acetylphenyl)-1i78-hydroxy-i7a-(1,1,2,2,3,3,4,4,4~
nonafluorobutyl)estr-4-en-3-one
Analogously to Example le), 505 mg of 2b) is reacted with 4N

hydrochloric acid in acetone. After column chromatography on

7.18



Anal ogously to Exanple 1d), 838 ng of 2a)3is reacted with 0.46 nl of

(1- et hoxyet henyl ) tri butyl stannane, 43 ng of

tetraki s(triphenyl phosphi ne) pal | adi um(0), 272 ng of lithium chloride and
0.1 mM of pyridine in 12 ml of dioxane. After working-up as well as
treatment- with saturated aqueous anmoni um chloride solution as well as

sat ur at ediddoaogelowdthcaamigtusel ofi hexand/ethylmacétate} og72phy ofi 28¢)ica
gel with a mxture of hexane/ethyl acetate, 505 ng of 2b) is obtained as a
white féanpbtained[esrPHWNWHe(CDEmEerr]) [err] = 7.85 d (J=9Hz, 2H,
aryl); 7.46 d1 (J=9Hz, 2H, aryl); 5.55 dbr (J=5Hz, 1H, H-6); 3.88-4.00 m
(4H, ketal); Erﬁxkcﬁﬁﬁcxsrf7Hﬁ * B89 dH(JROHR): 2H,68ry1)3H7.88eflyl ) 0. 63
s (3H, H 18

11B- (4- Aé& ﬁﬁheﬁ?k)aIY&JhyérﬁﬁySEYaléﬁc1ﬂz4ia3335l ddbr (J"7HZ + SHz,

20) i r dlet BNTHS £ 25 Ry ARBentoto) i ofr B0) A Aabt ongeERET s Sefl o (38, TH-"

chronatﬁgéﬁphy on 23 silica ge
with a are of hexane/ethyl acetate, 372 ng of 2c) is obtained as a
white foam [err]HHNWR (CDCl[err]): [err] = 7.89 d (J=9Hz, 2H, aryl);

7.55 d (J=9Hz, 2H, aryl); 5.88 sbr (1H, H4); 3.51 ddbr (J=7Hz + 5Hz, 1H,
H 11); 2E§5m5lg15, H 10); 2.60 s (3H, acetyl); 0.70 s (3H H 18).

~(4=-Ace henyl)=178-hydroxy-=17c- 1,2,2,2=

pentafluoroethyl)estra-4,9-dien-3-one
3a) 3,3-[2,2-Dimethyl-l,3-propanediylbis(oxy)]=-17¢-(1,1,2,2,2~

pentafluorocethyl)-118-(4-(2,5,5-trinmethyl-1,3~dioxolan~-2~-

yl)phenyl]-5a-estr-9-ene-5,178-diol

Analogously to Example 1c), 1.08 g of 3,3-[2,2-dimethyl-1,3~-
propanediylbis (oxy) ]-5-hydroxy-118-{4-(2,5,5-trimethyl-1, 3~
dioxolan-2-yl)phenyl]-5a~estr-9-en-17-one, whose production is
described in EP 0190759, Example 6c), is reacted in 19 ml of
absolute diethyl ether with the reagent that is formed from 1.9
ml of 1-iodo-1,1,2,2,2-pentafluoroethane and 8.7 ml of a 1.5
molar solution of methyllithium-lithium bromide complex in
diethyl ether. After column chromatography on silica gel with a
mixture of hexane/ethyl acetate, 644 mg of the title compound is
obtained as a colorless foan.

'H-NMR (CDCl;): 6 = 7.29 @ (J=9Hz, 2H, aryl); 7.23 d
(J=SHz, 2H, aryl); 4.42 s (1H, 5-OH); 4.35 dbr (J=7Hz, 1H, H-11);

1.52 s (3H, arylketal); 1.26 s (3H, arylketal); 1.04 s (3H, 3-



Exanple 3 11B-(4-Acetyl phenyl)-17B-hydrgxy-17[err]-(1,1, 2, 2, 2-

pent af | uor oet hyl )estra-4, 9-di en-3-one 3a)

3,3-[2,2-Di et hyl -1, 3- propanedi yl bi s(oxy)]-17[err]-(1,1, 2, 2, 2-

pent af | uoroet hyl )-11B-[4-(2, 5, 5-tri met hyl - 1, 3- di oxol an- 2-

yl ) phenyl{-5[err]-estr-9-ene-5, 17B-di ol Anal ogously to Exanple 1c),

1. 08 g okeBal)[;20284di seybHl,- 3~-Retal); 0.57 s (3H, arylketal); 0.51 s (3H,

propanedi yl bi s(oxy)]-5-hydroxy-11B-[4-(2,5,5-trimethyl-1, 3-

di oxol anB21g) )phenyl ] - 5a-estr-9-en-17-one, whose production is described
in EP 0190759, Exanple 6c¢), is reacted in 19 m of absolute diethyl ether
with the reagent that is formed from1.9 m of

| -iodo-1,1,2,2,2-pentafl uoroet hane and. 8. nol ar sol ution of

nethylI|PPDunﬂﬂﬁrﬂﬁﬁ#PSFH%PB§n¥éﬁﬁP@ﬁ'hﬁdr83¥rﬁ§F é%hér (27 28r col um

chronatograph |ica a mxtyre of hexane/ethyl acetate, 644
my of the t|t B%ﬁBBHBe%gylgéﬁﬁFﬁeﬂ 2591eR5P5PN8ss f oam [err] H NMR

(ChC[err]): ar, 7.2 2K, aryl);
4.42 s (1H 5k§h)hg4 §S%§ﬁr Fp?ﬁ?a %Eat i%l esciléﬁg éﬁFng} k8t al):
1.26 s ( I I 0
24 QE%F?E& 1508 %63hf Be} %ﬁp} with 0 4(BL °f, SAREPYR) . 0.51 s (3H,
H-18). seﬁahonéhﬁtQQtéﬁe g@ﬁ%ﬂﬁlLclanQ¥d£96yhézE§r5L tdoth %eﬁpgrature.
pent af | uoroet hyl ) estra-4 | en- 3- one e conpounhd that is
descri begnengeqt3as b%ured onto saturated agueous sodium bicarbonate
solution and extracted with ethyl acetafe. The organic phase is
washed with saturated aqueous sodium chloride solution, dried on
sodium sulfate, filtered and concentrated by evaporation in a
vacuum. Column chromatography on silica gel with a mixture of
hexane/ethyl acetate yields 428 mg of the title compound as a
colorless foamn.

Flash point: 260.4°C (diisopropyl ether), (al]®?) = +181.3°

(CHCl;, c = 0.535)

Example 4
1ip=-(4-Acetylphenyl)-178-hydro --170- 1,1,2,2,2-
pentafluoroethyl)estra-4,9,15~trien-3-one
4a) 3,3-[2,2-Dimethyl-1,3-propanediylbis(oxy))-17e-(1,1,2,2,2-
pentafluoroethyl)-118-[{4-(2,5,5-trimethyl~-1,3~dioxolan-2~
yl)-phenyl]-5a-estra-9,15~diene-~5,178-dicl
Analogously to Example 1lc), 1.15 g of 3,3-[2,2-dimethyl-1,3-
propanediylbis(oxY)]-5-hydroxy-113-[4-(2,5,5-trimethy1-1,3-

dioxolan-2-yl)phenyl]-5a-estra-9,15-dien-17-one, whose production



stirred in 9 m of nethanol with 0.4 ml 28 aqueous sem concentrated
sulfuric acid for two hours at roomtenperature. Then, it is poured onto
sat urat ed aqueous sodi um bi carbonate solution and extracted with ethyl
acetate. The organic phase is washed with saturated aqueous sodi um

chl oride,solution, dried on_ sodiumsulfate, filtered and_concentrated by
evapor at i-8n9escxibedc dnOC8PYRRSIRr o FERBEL&pAY) oniBi PPcBIgRE abeEAlyte

e B U U B SEiSEE TR BApl SRR SETERERLA” °
: Fn£181, . =50 le_4

115 (4 ARBED BhEnSPROEA o gy BSyEd) SPPR. p10 3 "BR 8-Tod0-1,1,2,2,2-

505 (2, 2B Ay e pestafe, iR by pERT B 119 mplay gojugion of

pent af | UQERH lﬁkhﬁﬁﬁ=h&tﬁau§,5rbhﬁﬁ€tEbhpieﬁ'QhO&Qbﬁﬁyi'ether. After
yl ) -phenyl]-5a-estra-9, 15-di ene-5, 17B-di o Anal ogously to Exanpl e

1c), 1.1l%cluéh ZhfohdtdgttapBin¥n &idica gel with a mixture of

propanedi yl bi s(oxy)]-5-hydroxy-11B-[4-(2,5,5-trinmethyl-1, 3-

di oxol anhaxghepethyll] atetatle,cil.18- §, 6F- ¢thentitieneompband fpsodbthined as

25 I's described in WO 89/00578, Exanple Ib), in 20 m of absolute

di et hyl at ceodoaless0 fivamef absol ute tetrahydrofuran is reacted wth the

reagent that Ls formed from2.0 m of 1-iodo-1,1,2,2,2- pentafluoroethane

and 9.3 nm of B-NMBR (@PGl;)sol & 7.3 d (J=9Hz, 2H, aryl); 7.24 d
(J=9Hz, 2H, aryl); 6.31 dbr (J=6Hz, 1H, H-15); 5.58 dddbr (J=6Hz
+ 3.5 Hz + 1.5 Hz, 1H, H-16); 4.49 s (1H, 5~-OH); 4.40 dbr (J=8Hz,
1H, H-11); 1.52 s (3H, arylketal); 1.26 s (3H, arylketal); 1.03 s
(3H, 3-ketal); 0.89 s (3H, 3-ketal); 0.68 s (3H, H-18); 0.58 s

{3H, arylketal).

4b) 11B-(4-Acetylphenyl)-178-hydroxy-i7ae-(1,1,2,2,2-
pentafluoroethyl)estra-4,9,15-trien-3-one

Analcocgously to the process that is described in 3b), 1.15 g
of the compound that is described under 4a) in 16.5 ml of
methanol is reacted with 0.73 ml of aqueous semiconcentrated
sulfuric aqid to 572 mg of the title compound as a colorless
foan.

Flash point: 213.9°C (diisopropyl ether), [a]?) = +210.5°

(CHCl;, © = 0.615)



methyl lithium|lithiumbrom de conplex inpgliethyl ether. After colum
chromat ography on silica gel with a m xture of hexane/ethyl acetate, 1.16
g of the title conpound is obtained as a colorless foam [ err] H NVR
(cbCiferr]): [err] =7.31 d (J=9Hz, 2H, aryl); 7.24 d (J=9Hz, 2H, aryl);
6. 31.dbr (J=6Hz, 1H, H15); 5.58 dddbr (J=6Hz + 3.5 Hz + 1.5 Hz, 1H,

H 16); 4E#amplelB, 5-OH); 4.40 dbr (J=8Hz, 1H, H11); 1.52 s (3H

aryl ketal ); 1. 26 s (3H, arylketal) 1. 03 S (3H 3 ketal) 0.89 s (3H,
3-ketal ) 2.01€ Aro-i8 , BEOPh . hadnt jL,1,2,2,2=

11B- (4- Acet

pent af | UBEBEARIMOZ H-paphthf3fp27,1' pBaldjest 8 BRocess
that is descrlbed in t.he conppound t hat crlbed under
40y in 1898 e, afla-mw)aﬁers.'e ?@aareamﬁtwlc17§-nr°aans§ax§§§-<°xy 5"

f 572 f
ol or | ess {odtLs1v2. 4ppgana, g, anonseToPoptn) s EoBRRISNIE-R2e
[[err]][err] 31+§19 3l 6" bknt&@@§$L8EELy1?-z'ﬁ-ﬁéghtho[s' 27,17:10,9,11]-
9, - fel 1)-17 hyd -17 -(1,1,2,2, 2-
peﬁ%gf{LLroetﬁ9F%sgrﬁ§$ 5 H@F%BH%&V ) 10[Sr5£]egt;02yen EELLL (5a)

9,1l [err]-Di h!ﬁ"eos%1§t[1%n2di" Aot '41m3. a&oe@mﬁﬂh%é&wﬂo@me in 20
[[(1,1,2,2,3,3,4,4,4-nonafl uorobutyl)sul fonyl ] oxy] -17a-

nl of anhydrous ether is mixed at ~78°C under an atmosphere of
dry argon with 13.4 ml of a 1.7 molar solution of tert-
butyllithium in hexane, and it is stirred for 30 minutes. Then,
the solution of 2.0 g (2.62 mmol) of 9,1la-dihydro-~3,3-(2,2-
dimethyl-1, 3-propanediylbis (oxy) ]=-5-hydroxy-6’-
[[(1,1,2,2,3,3,4,4,4-nonaf1uorobutyi)sulfonyl]oxy]-4'H-
naphtho[3/,2/,1/:10,9,11]-5a~estran-17-one, which has been
produced analogously to the process that is described in DE
4216003 (Example 1b), in 60 ml of anhydrous toluene is added in
drops and allowed to heat to -10°C within 2 hours. It is poured
into a saturated agueous sodium bicarbonate solution, extracted
several times with ethyl acetate, the combined organic extracts
are washed with a saturated aqueous sodium chloride solution and
dried on sodium sulfate. The residue that is obtained after
filtration and removal of the solvent is purified by
chromatography on about 300 ml of fine silica gel with a gradient
system of hexane and ethyl acetate. 1.40 g £1.59 mmol, 61%) of
the titlé compound is isolated as a coclorless solid as well as

730 mg (0.96 mmol, 36%) of starting material.



(1,1, 2, 2, 2-pent af | uor oet hyl ) - 4' H napht hgg8' ,2',1': 10, 9, 11] -

5a- estrane-5, 17B- di ol The solution of about 4 m of

pent af l uoroethyliodide in 20 m of anhydrous ether is mxed at -78[err]C
under an atnosphere of dry argon with 13.4 m of a 1.7 nolar solution of
tert- butyllgthiun1in hexane, and it is stirred for 30 m nutes. Then, the

sol ution of 2. BWMR2(EDPClITl ) dof= PR 3H)-dihPdr (33)3- 2200 (3H), 1.20-
dinethyl-l,S-pr%Panediylbis&gxy) -5-hydrox§-6'-

[[(1,1,21238 428)4, A-ASmarBlor3BH#)y| Le 9Pt §8H)y oRyP77228 (3H), 2.31-2.48
naphtho(3' ,2',1':10,9,11]-5[err]-estran-17-qne, whi ch has_been rodyced
o bgoudt o 2823 Sle 2B - 15" daB0i Bedl K 1BE- 3248033 coniaRr o 11 8P,
in 60 m anhydr.o ol ue [ dded ,i,n rops._and allowed to heat to
-10[err] éq\fﬁ)t'hi%ngf Rg‘ﬁ‘bs L}I'?ﬁ‘i éi&‘gmgdhi r‘llg)aggg‘t'ur at ed aqueous sodi um
bi carbonate solution, extracted several tinmes with ethyl acetate, the
conbi ned organic extracts are washed with a saturated aqueous sodi um

chl ori de | ulgi gA aRY ' R r$0ai tg. 7L ' te ol —G ! =
obt ai ned & te?'qpiltrggggﬁﬁgﬁg J?ﬁ%vggh%#h&%eaéglggﬁPsﬁgégggl ?é&kg}] ®

chr omat ogr aphy 40% 1826phdN 17-19%-(1Na , 21, ki, 2apaaltadl lbraethydi catr H-syst em
of hexane andxethyl acetate.qk 40 é (1.5§ WWDF? 61% of thgqeitle conpound

i s isolated ama@utwothess,aahﬁ@,asquhbaa&stiaaewg,Qesgaiﬁuol, 36% of
starting material . 27

[err] H NVR ( Chile solution e@fr 400 Mgl 463Humol)98£( He, compoupdHthat. 46

1.36 (2H), 1.42-1.81 (1l H), 1.93 (2H), 2.07-2.28 (3H), 2.31-2.48 (1H)

2. 61- 2. 7Prezentegd. pecording: tol Examples 54518 edxedHin 4 mdxture of 7 ml
of anhydrous toluene and 3 ml of anhydrous ethanol in succession
with 43 mg of lithium chloride, 0.66 ml of a 2M sodium carbonate
solution, 82 mg of (4-fluorophenyl)boronic acid, and 50 mg of
tetrakis(triphenylphosphine)palladium(0) and heated under an
atmosphere of argon for 1.5 hours to 95°C. The reaction mixture
is diluted with water, extracted with ethyl acetate, the combined
organic extracts are washed with a saturated aqueous sodium
chloride solution and dried on sodium sulfate. The residue that
is obtained after filtration and removal of the solvent is
purified by chromatography on about 150 ml of fine silica gel
with a gradient system of hexane and ethyl acetate. 264 mg (389
pmol, 86%) of the title compound is isolated as a colorless
solid.

'H-NMR (CDCl;): & = 0.49 (3H), 0.93 (3H), 0.99 (3H), 1.21-
2.28 (18H), 2.30-2.47 (1H), 2.76 (2H), 3.17 (1H), 3.26 (1H),
3.47-3.66 (4H), 4.48 (1H), 7.11 (2H), 7.23 (1H), 7.33 (1H), 7.45
(1H), 7.54 (2H) ppn.



(1H), 6.98 (1H), 7.04 (1H), 7.47 (1H) pRa 5b)
9,11 err]:D hydro-3, 3-[ 2, 2-di net hyl - 1, 3- propanedi yl bi s(oxy)]-6"-
(4-fluorophenyl)-17a-(1, 1, 2, 2, 2-pent af | uoroet hyl )-4' H
naphtho[3',2',1':10,9, 11]-5[err] -estrane-5, 17B-di ol The sol ution of
400 ng (453 [err]nol) of the conmpound that is presented according to
Exanpl e 5e)i s9piiedDihydro-6t ¢{d-Gludrophenfyl anhy8rbvdroyddhe-and 3 ml of
anhydrous ethanol in succession wth 43 ng of lithiumchloride, 0.66 m of
a 2M sodi um cdibadna;, @, 2spentaddno8ethydd ~¢AH+| uor ophenyl ) boroni ¢ aci d, and
50 ng of tetraklsgtrlphenylphosphlne)palIadlu O and heated under an
at rospher e of naphshifér21,3'8dQr 8,23 )198EErATEN-FNONReact i ON nlxture
diluted with water, extracted with ethéa acetate, the conbi ned ganlc

e

extracts are WB€h8QLlWtiRn,ofa2aPaNg (3 8891%oBﬁuﬁFecﬁPBPPHstoPH Fentedd

dried di | f T dye that . i bt d,aft filtrat d
réhﬁvafnaigph 1261 venexpee Eu%ﬁiLeﬁﬁb;sinAo'  BgFERRS 4R Abser vabh7OR °"

fine sili Wt h stem h a ngy

(385 "L el o8 aaglb A RRCEEEha YTk gkRg. | 8RS 2 B8 Red¥aal By hebgte

sol i d. bRrr] e 3H), 0.99

(3. 1. 58 5% #1% Betiga iﬁ%a(iﬁ%r%&%%‘g‘gﬁiﬁ?‘ﬁ# 3.26 (1H),

3. 47-3. 683cAifbonat#8 soildkioh, lexteEbted gdvelE) tim%% &&Eh 7.45 (1H),

7.54 (2H) ppm 5c)

9,11 a-D Qi¢hdofomethbndQr énBedinbihed- Bydaaty- &eracts are washed with a
saturated aqueous sodium chloride solution and dried on sodium
sulfate. The residue that is obtained after filtration and
removal of the solvent is purified by chromatography on about 100
ml of fine silica gel with a gradient system of hexane and ethyl
acetate. 206 mg (359 umol, 94%) of the title compound is
isolated as a crystalline solid.

'H-NMR (CDCl;): & = 0.55 (3H), 1.22 (1H), 1.33-1.50 (2H),
1.54-1.89 (5H), 1.92-2.54 (8H), 2.66 (1H), 2.81 (1H), 2.87 (1H),
3.31 (1H), 3.43 (1H), 5.90 (1H), 7.12 (2H), 7.27 (1H), 7.37 {(1H),

7.45-7.60 (3H) ppm.

Example 6

6’-Acetyl-9,11a-dihydro~178~hydroxy=-17a=- i,2 2=

pentafluorcethyl)-4’H-naphthi3’,2?,17:310,9,11]jestr-4-en-3-one
The solution of 600 mg (680 umol) of the compound, presented

according to Example 5a), in 7 ml of anhydrous N,N-

dimethylformamide is mixed under an atmosphere of dry argon in

succession with 69 mg of lithium chloride, 381 ul of (1-



(1,1, 2,2, 2-pentafl uoroethyl)-4"H 29

napht.h3' ,2',1':10,9, 11] estr-4-en- 3-one The solution of 260 ng (383
[err]mol) of the compound, presented according to Exanple 5b), in 13 m of
acetone is mxed with 700 [err]1 of aqueous 4N hydrochloric acid, and it

I's heated:for 4 hours tq 50[err]C It is poured into a saturated agueous
sodi um BtgaﬁﬁéﬁaﬁéyééFE@PHﬁYléﬁﬁpaéPSd 3pdcrdl Mgj ffs mnth

glﬂ_32|0820§§% Pakie kel Pﬁ%?&&nﬁl? sehiaR)Patiaaibntola; ane k! 25 i éﬁa%es%fgf%{ 32?
by chr omie5gPanks” SR°aa0ne | ShHER: Aoy LRV RE £ Alfed Gy 10 P Ue T ©
SySte”]Ofcgﬁé% iﬂ% %Phﬁk %Bﬁ%e4N2g§ngcS§§? %eéﬁhaolaﬂgéﬂ%ﬂ?EﬁRggact

title conpoun ated a cryst I ne So
( CDCL[ er i) of %ﬁlrs ag: 23°¢3kha €nex ﬁé&&ea legs-3- é&ré %t&urs %54569-;89 @)
1.92-2.54 (8H), 2.66 (1H), 2.81 (1H), 2.87 (1H), 3.3 .43 (1H),

5.90 (1Hhe Zzed2ihto’ a2 satbifhted dduebds: sodidhr Elﬁgrbﬁﬂhtﬁpﬁblutlshqnp|e'
6 6'-Acetyl-9,lI[err]-dihydro-17B-hydroxy-17[err]-(I, , 2,

pent af | uexteaktied dedetaihitimds, With, di&h&okbheshané-enha-eamblned The
solution of 600 ng (680 [err]nol) of the conpound, presented according to
Exanpl e Sapganic extractsaaredwashel, Mithdarsatyrbtedsahueous sodddmunder an
at nosphere of dry argon in succession with 69 ng of lithiumchloride, 381
[err]1 otherde solution and dried on sodium sulfage. From the residue
that is obtained after filtration and removal of the solvent, 206
mg of the title compound that is still contaminated and that is
further purified on 10 analytic thin-layer plates is obtained by
crystallization from dichloromethane and acetone. A mixture of
hexane and ethyl acetate is used as a mobile solvent; a mixture
of dichloromethane and methanol is used as an eluant. 160 ng
(306 umol, 45%) of the title compound is isclated as a colorless
solid.
TH-NMR (CbCl;): &6 = 0.47 (3H), 1.21 (1H), 1.31-1.51 (2H),
1.53-1.85 (5H), 1.98 (2H), 2.12-2.52 (6H), 2.54 (3H), 2.64 (1H),
2.82 (1H), 2.88 (1H), 3.31 (1H), 3.42 (1H), 5.91 (1H), 7.54 (1H),

7.71 (1H), 7.77 (1H) ppmn.



et hoxyet henyl ) tri butyl stannane, and 25 rap of

tetraki s(tri phenyl phosphi ne)pal | adiun( O, and it is heated for 1.5 hours
to 110[err]C. After cooling, it is mxed with 10 mMl of acetone, 1.5 m of
aqueous 4N hydrochloric acid, allowed to react for 2 hours at 23[err]C and
then.heated for 3 nore hours to 50[err]C. It 1is poured into a saturated
agueous ES&PE%Fcharbonate solution, extracted several times with

di chl or onet hane, : > anic extracts are mashed with a saturated
agueous 56&¢ SR-cHe . Hg2 1 d ; +ate. Fromthe
residue _ ' ' | ' ' _ o%yent 206
ng of th ot t her

purified @gh£gz%ﬁgk¥&5% th|n Iayer plates i's obtalned by crystalllzatlon

fromdic acetone. A mxture of hexane and ethyl acetate is

used as QaWDthﬁ?SQ%égﬂﬁhyﬁfngt errrggrgkghboﬁQEE{Eaaﬁméﬂﬂ yieahanol is

used as an’el ua e title compound is

| at ed | oSk - - *yQ. 47
'(gﬂ) a i 2?3(? 1 31 1&%(2 H?’” %7a3[(qr &%b* BivR b@Q@&E‘:‘Qﬁb}:beth?M]-l; H

(6H). 2.54 (3iaphn§a«(tH)1’:3088,61 Saze%%r(aiaHb'-§1§ibeh&l’iha.t§i4% (1H)
5.91 (1H), 7.54 (1H), 7.71 (1H), 7.77 (1H) ppm

30 Exanpl @00 mg (453 umol) of the compound that is presented

4-19, 1l [err]-D hydro-17B- hydr oxy- 3-oxo-17[err]-(1,1, 2, 2, 2-

pent af | uaceeriding- £oHExapipilie] $b)2'is]1 reagted] ahedpgousdy- §o- Example 5b)

with use of 4-(5,5~dimethyl-1,3,2~dioxaborinan-2-yl)benzonitrile,
and after working-up and purification, 301 mg (439 umol, 97%) of

the title compound is isolated as a crystalline solid.

7b) 4-[9,11a-Dihydro-178-hydroxy-3-oxo-17a-(1,1,2,2,2-

pentafluoroethyl)-4’H-naphth{3’,27,17:10,9,11]estr-4-en-6’~

yllbenzonitrile

296 mg (431 pmol) of the compound that is presented
according to Example 7a) is reacted analogously to Example 5c),
and after working-up and purification, 228 mg (392 umol, 91%) of
the title compound is isolated as a crystalline solid.

'H-NMR (CDCl;): & = 0.53 (3H), 1.22 (1H), 1.35-1.51 (2H),
1.55-1.88 (5H), 1.92-2.14 (3H), 2.14-2.53 (5H), 2.65 (1H), 2.81
(1H), 2.88 (1H), 3.32 (1H), 3.45 (1H), 5.91 (1H), 7.32 (1H), 7.42

(1H), 7.55 (1H), 7.70 (4H) ppm.



yl] benzonitrile 7a)

4-19,.11[ err]-Di hydro-5, 17B- hydr oxy- 3, 3- [2 2-di net hyl -1, 3-
propanedi yl bi s(oxy)]-17a- (1,1, 2,2, 2-pentafluoroethyl)-4"H
naphth[3',2',1':10,9,11]-5[err]-estran-6'-yI]benzonitriIe 400 nmg (453
[err]lmol):-of the conmpound that is presented according to Exanple 5b) is
react ed ggampgeusly to Exanple 5b) wth use of

4-(5,5-dimethyl -1, 3, 2- dloxaborlnan 2- yI)benzonltrlle ~and after working-up
and puri izéaE - - : k1,008,208 compound is

I solated as a crystalllne SO|Id 7b)

4[9||[a xoethy \.-A;‘ < q - 1222_
pentafluoroethyl) 4' K napht h[ 3", : 10, 9, 11£estr 4-en-

yl 1 benzof@dri Be3-[2, 2-§é@e#5Y@4313r§rppﬁﬁﬁth b@ﬁéowmoénay@nggyrgm-[4-

presented according to Exa e 7a% s reacted analogousl to Exanple 5c),
and after morKPH& gm&ﬁ3°§¥9 ERYLi 5GR-858 7Y BB 7TBPR ol , 91% of the
title conpoun? P |solated as .a cr§stalllne oI|d

é

(o (o R SN T NI 4211 S
TURER otk A %ﬂ(%&%@ s5triyatDysan’ing *%g viEn| bb: gRoplor
ggFgrr] ﬁygrolbrffgeffaﬁydro%§§ﬁ§n§Ff f%ﬁer%f (¥a§X§E§ f a solution of

pegtaf|UQ@Othybkeithécﬁogad'gﬂeﬁ B8thé )benzene (for production, see

[ 2, 2- Di net'hyl - 1, 3- propanedi yl s(oxy) 5- hydr oxy- 1| 1B- ( 4-
J. Amer. Chem. Soc. 42, 657 (1920)) in 80 ml of absolute
tetrahydrofuran is slowly added in drops. The reaction mixture
is refluxed until the magnesium has reacted completely. Then, it
is cooled to 0°C, and mixed with 2.39 g of copper(I) chloride. A
solution of 3 g of 3,3-{2,2-dimethyl-1,3-propanediylbis(oxy)]-
5,10-epoxy-5a, 1l0a-estr-9(11)-en-17-one {(for production, see
Tetrahedron Lett. 26, 2069-2072 (1985)) in 80 ml of absolute
tetrahydrofuran is slowly added in drops. The reaction mixture
is stirred overnight at room temperature and then poured onto
saturated agueous ammonium chloride solution. The aqueous phase
is extracted with ethyl acetate, the organic phases are combined,
washed with saturated aqueous sodium chloride solution and dried
on sodium sulfate. It is filtered and concentrated by
evaporation in a vacuum. Column chromatography on silica gel
with a mixture of hexane/ethyl acetate yields 3.7 g of the title
compound as a colorless foamn.

'H-NMR (CDCl;): & = 7.50-7.27 m (5H, benzyl); 7.13 d

(J=9Hz, 2H, aryl); 6.88 d (J=%Hz, 2H, aryl); 5.02 s (2H, benzyl);



(phenyl met hoxy) phenyl ] - 5a- estr-9-en-17- ¥ 1.17 g of magnesi um chi ps
I's introduced under protective gas into 4 m of absolute tetrahydrofuran

and m xed with one drop of 1,2-dibronoethane. After the reaction has set

in, a solution of 12.7 g of 1-brono-4-(phenyl nethoxy)benzene (for

product i

tetr?hyﬂgg%éfgﬁ(ﬂé}sfg§h97agggé aﬁgdfgégfgg%e(igigk%éh?ﬁ?gtgkeffKg ?g Fhied
[ ' T ol ' 0 C,
ggélni;ege&%gﬁ%;bg gggﬁggggéggfﬁ%qgﬁféﬁgﬁeg RSBSOP%}PB; 8?03eg L? Lerrl

3,3-[2, 2-di net hyl - 1, 3- propanedi yl bi s(oxy)] -
5, 10- epoxy-5a, 10[ err]-estr-9(11)-en-17-one (for production, see

Tetrahedggy Let - 362-2162tR izlﬁ%9§§Lbah@d§glﬁ&sQBx§?§Oh#Be(1,1,2,2,2-

tetrahydrofuran is slowy added in drops. Thé reaction"m xture is stirred

overni ght at peaairailiotoaithiq )a1dat-125 (pAshedmethexy)phehglgdsadeaeso-
anmoni um chl ori de solution. The agueous phase is extracted wth ethyl

acetate, the ehga5,da7p+dded are conbi ned, washed with saturated aqueous
sodium chl oride solution and dried on sodiumsulfate. It is filtered and
concentrat ed RBpalegopslyt ton Eanpleadeyn 1C35ugnofhtheatonpaphnd,on silica
gel wth a mxture of hexane/ethyl acetate yields 3.7 g of the title
conpound dgscx ibefomnnder Bedm in 48 mlepf] AbERRUtEDtPLuenk) is Fepcted with
7.50-7.27 m (5H, benzyl); 7.13 d (J=9Hz, 2H, aryl); 6.88 d (J=9Hz, 2H,
aryl); 5the ge@gﬁptb§£@$|y§ formed from 1.18 g of 1-iodo-1,1,2,232~ 4. 4%
s (1H, 5-OH); .4.27 dbr (J=6.5Hz, 1H_ H[1); 1.06_s (3H, 3- ketal); 0.87 s
(3H, 3-kPERtpilgozeethapg and @4 ml of a 1.5 molar solution of

methyllithium-lithium bromide complex in diethyl ether. After
column chromatography on silica gel with a mixture of
hexane/ethyl acetate, 730 mg of the title compound is obtained as
a colorless foam.

'H-NMR (CDCl,): § = 7.50-7.30 m (5H, benzyl); 7.12 d
(J=9Hz, 2H, aryl); 6.88 d (J=9Hz, 2H, aryl); 5.02 s (2H, benzyl);
4.45 s (1H, 5-OH); 4.29 dbr (J=6Hz, 1H, H-11); 1.06 s (3H, 3-

ketal); 0.87 s (3H, 3-ketal); 0.56 s (3H, H-18).

8c) 3,3-[2,2-Dimethyl~1,3~propanediylbis{oxy)]-17a-(1,1,2,2,2~
pentafluoroethyl)-118-(4-hydroxyphenyl)-5a-estr-9-ene-5, 178~
'diol
730 mg of the compound that is produced under 8b) is
dissolved in 11 ml of methanol and mixed with 341 mg of ammonium
formate and 73 mg of 10% palladium on activated carbon. The
reaction mixture is stirred for two hours at room temperature,

then filtered on Celite®. The residue is thoroughly rewashed



/
/

8b) 3,3-[2,2-D nethyl -1, 3- propanedi yl bisg(oxy)]-17a-(1,1, 2, 2, 2-
pent af | uor, oet hyl ) - 11B-[ 4- ( phenyl net hoxy) phenyl ] -5[err]-estr-9-
ene-5, 17B- di ol Anal ogously to Exanple 1c), 1.35 g of the conpound,
descri bed under 8a), in 48 m of absolute toluene is reacted with the
reagent that is formed from1.18 g of 1-iodo-1,1,2,2,2- pentafl uoroethane
and 2.4 Hitbfeﬁh115aﬁﬁtatesolﬂheoglbtraﬁéth§l¢¢m%¢%ﬁ¥¢t@®|hﬁ1%¥%ﬁ¢§%t1°n
complex in diethyl ether. After columm_chromatography on silica gel with a
nlxture bn ah%?ﬁﬁémeth931aﬁgtﬁfe°°msﬁuﬂﬁ 8F) ¢ nehich | S cEpbhaen Feashedi ned
a coIoLIes; Lgrr]H—NNR (CDCi[err]): [err] = 7.50-7.30 m
(5H benYpryrea edp 45 phtaipeds aryl): 6.88 d (J=9Hz, 2H, aryl): 5.02 s
(2H, benzyl); 4.45 s (1H, 5-OH); 4.29 dbr (J=6Hz, 1H, HI11); 1.06 s (3H,
3- ketal); 0.87 s (3H, 3-ketal); 0.56 s (3H, H-18) 8c)

geﬁtgflﬁogx %9F)H§§% ?goﬁfgeg§§%gg%§??¥%%n§fi§ ehe % %78— di ol
730 nmg of thepSHggfﬂﬁgﬁBBEByl?eQ?PQUEeg-&ﬂQﬁLBBBAe'5 dissolved in 11 m of

met hanol and amoni um formate and 73 ng of 10%

pal I adi um on ggii mgt ¢ ﬁﬁébeampshﬁd tRat! i8NadbykUbeal endétraey fer two
hours at roomtenperature, then filtered on Cellte[err] The residue is

t hor oughtgatteasfdlogously to the process that is descriBéd in ®bj hint byl
acetate. The filtrate is concentrated by evaporation
ml of methanol with 0.48 ml of aqueous semiconcentrated sulfuric
acid to 428 mg of the title compound as a colorless foam.
'H-NMR (CDCl,): 6 = 7.00 d (J=9Hz, 2H, aryl); 6.75 d
(J=9Hz, 2H, aryl); 5.94 sbr (1H, OH); 5.80 s (1H, H-4); 4.38 dbr

(J=7Hz, 1H, H-11); 0.61 s (3H, H-18).

Example 9
118-f4~(Acetylo henyl -1?B—h droxy=-17a-(1 2,2,2~
pentafluoroethyl)estra-4,9-dien-3-one

300 mg of the compound that is described under 8d) is
dissolved in 12 ml of pyridine and stirred for four hours with 61
41 of acetic anhydride at room temperature. The reaction mixture
is poured onto saturated agqueous ammonium chloride solution. The
agueous phase is extracted with ethyl acetate, the organic phases
are combined, washed with saturated aqueous sodium chloride
solution and dried on sodium sulfate. It is filtered and
concentrated by evaporation in a vacuum. Column chromatography
on silica gel with a mixture of hexane/ethyl acetate yields 248

mg of the title compound as a colorless foam.



in a vacuum 631 ng of conpound 8c), % I's further reacted untreated,
I S obtai ned. 8d) 17B- Hydr oxy-11B- (4-hydroxyphenyl)-17[err]-(1,1, 2, 2, 2-
pent af | uor oet hyl ) estra- 4, 9-di en- 3-one 631 ng of the conpound that is

described under 8c) is reacted anal ogously to the process that is
described:in 3b) in 11 m of nethanol with 0.48 m of aqueous

sen concent r atlgdNmgR| tgncm y Acig £ o 428 qyeford)e 2H,t IaQ-yqqr;pmrub aF a

col orl ess foam [err]H—NNR (ChC[err]): [err] = 7.00 d (J=9Hz, 2H,
aryl); 6.(0%s@iz,( 2Haryahl; &.yo) s 194 ﬁbM)QIH"4GHﬁbr5(8&6&201HH Ha4n1)4.38
dbr (J=7Hz, 1H, HI11); 0.61 s (3H, H 18). Exanpl e 9

11B- [ 4- ( Rcet9y IsoxBihematy1) 7B-ohdr ex\(3H;[ &-1B8)(1, 1, 2, 2, 2-

pent af | uor oet hyl ) estra-4. 9-di en- 3-one 300 nmg of the conpound that is
descri bed under 8d) is dissolved in 12 m of pyridine and stirred for four
hours with 61 [err]l of acetic anhydride at roomtenperature. The reaction
m xture 33?%&%5%%9 onto saturated aqueous ammoni um chloride solution. The

aqueous phase i S extracted mnth erh I are
Corrbl ned '.’7.- Arhijeh '”"l 3 . HVarY. ‘_.!/Jl{t ndd ¥ d PALE ch > L and drl ed
on sodlunrs | fate. .Lt ' fiIt%Led a d eqtrated by evaporatlon in a

vacuum th a mxture of hexane/ethyl

gzet ate 3&'0%')0'53 %48t2 @-ﬁfmetéh‘in“ 3= p%%'ﬂ%%‘é’&iﬁ%ﬁ(%?!y‘h-%s%ﬁd‘%%@?y ~118-[4~
{ {methoxymethoxy)methyl]phenyl]-5a-estr-9-en-17-one
Analogously to the process described under 8a) and after
column chromatography on silica gel with a mixture of
hexane/ethyl acetate, 7.14 g of the title compound is obtained as
a colorless foam from 6.0 g of 3,3-[{2,2~dimethyl-1,3~
propanediylbis (oxy) 1-5,10-epoxy-5a, 10a-estr-9(11) -en-17~one in
160 ml of absolute tetrahydrofuran, 22.32 g of l-bromo-4-
[ (methoxymethoxy)methyl]benzene (for production, see Synth.
Commun. 20, 1469-1472 (1990)) in 160 ml of absolute
tetrahydrofuran, 2.35 g of magnesium chips in 10 ml of absolute
tetrahydrofuran and 4.78 g of copper (I) chloride.
'H-NMR (CDCl;): & = 7.27 4 (J=9Hz, 2H, aryl); 7.24 4
(J=9Hz, 2H, aryl); 4.72 s (2H, acetal); 4.56 s (2H, benzyl); 4.48
s (1H, 5-0OH); 4.33 dbr (J=6.5Hz, 1H, H~11); 3.42 s (3H, methoxy);

1.07 s (3H, 3-ketal); 0.87 s (3H, 3-keta1); 0.49 s (3H, H-18).



[err]H-NVR (CDCl[err]): [err] = 7.18 d4g)=9Hz, 2H, aryl); 7.02 d (J=9Hz,

2H, aryl);, 5.79 s (1H, H4); 4.45 dbr (J=6Hz, 1H, H11); 2.29 s (3H,

acetyl); 0.61 s (3H, H 18). Exanpl e 10

17B- Hydr oxy- 1l [err] -[4- (hydr oxymet hyl ) phenyl ]-17[err]-(1,1, 2, 2, 2-

pent af | uor oet hyl ) estra-4, 9-di en-3-one 10a)

3, 3-[2, 21DbhethgH{2, 23-pinpihydr1| DFpropahkdiyhpils fuxy) 181yd-(1,1,2,2,2~-

[ (et hoxynet hoxy) met hyl ) phenyl ] -5[err]-estr-9-en-17-one Anal ogousl y:

to the procespenseflubrdethiyd) -8aB-§Ad [ ifethoxynethoxyhmethybjrhphylinsSa-

silica gel with a mxture of hexane/ethyl acetate, 7.14 g of the title

conpound i s oBﬁ&Fn@de§§‘5a18§r§#Péss foamfrom 6.0 g of

3,3-[2,2-dinmeth i

propanedlylbléPé 9?P9§}¥0;8p§¥9m89§rFF?lOFePP]geQFrtgﬁlﬁ?mEH“E§lone in 160
of abgol ute.tetrahydrofuran, 2 2 of. 1:

(ot hox JREERIRSFrePAYE) SOR)ansn 280 Biofe FPERIUEEEHERe eoRRaREeS0,

ragnesi i pae) keBgtR® Shol, B BBLiR ke TP4EL SETRA 14092010 2B

I hl o, H. ( : 7 2H, I
%Mﬁ%w%wﬁ%%%%ﬁ%%%@é#%%%nT&
S (1H  SyEkh; 1&1%§1GEL1ﬁ%n§u§H5rokHdeHcahb1e§ 44 alééhblnaﬁhefy) AtteP’ S
(3H, 3- ketaly s (3H, 3-ketal) ) s (3H, H1

35 1ebnuan3ch%o&aabqehbh& an3sﬂmaaangdnyhbtn(EXﬁiktﬁZéebf] (1,1,2,2,2-

hexane/ethyl acetate, 4.13 g of the title compound is obtained as
a colorless foam.

'H-NMR (€DCl,): & = 7.25 d (J=9Hz, 2H, aryl); 7.20 d
(J=9Hz, 2H, aryl); 4.71 s (2H, acetal); 4.54 s (2H, benzyl); 4.46
s (1H, 5-OH); 4.32 dbr (J=6Hz, 1H, H-11); 3.41 s (3H, methoxy);

1.06 s (3H, 3-ketal); 0.86 s (3H, 3-ketal); 0.52 s (3H, H-18).

10c) 178-Hydroxy-118-{4-(hydroxymethyl)phenyl]-17e¢-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one.

4.13 g of the compound that is described under 10b) is
reacted analogously to the process that is described in 3b) in 65
ml of methanol with 2.84 ml of agqueocus semiconcentrated sulfuric
acid to 2.26 g of the fitle compound as a colorless foam.

'H-NMR (CDCl3): & = 7.27 d (J=9Hz, 2H, aryl); 7.17 d
(J=9Hz, 2H, aryl); 5.78 s (1H, H-4); 4.64 s (2H, benzyl); 4.45

dbr (J=6.5Hz, 1H, H-11); 0.59 s (3H, H-18).



pent af | uoroet hyl ) -1 1B-[ 4- [ (met hoxymet hoxgg net hyl | phenyl ] -5[err] -

estr-.9-ene-5, 17B-di ol Anal ogously to Exanple Ic), 4.85 g of the

conpound, described under 10a), in 200 m of absolute toluene is reacted

with the reagent that is formed from18.2 g of 1-iodo-1,1,2, 2, 2-

pent af | uoroet hane and 43.3 ml of a 1.5 nolar solution of

met hyl | | Exampllel @1 um brom de conplex in diethyl ether. After colum

chr omat ogr aphy on silica gel with a nlxture of hexane/ethya acetate 4.13
78 AroXYt 3] : 2ape :

[err] . oHz, 2M, aryl): 7.20 d (J=9Hz, 2H, aryl):
4.71 s ( ; e benzyl); 4.46 s (1H, 5-OH); 4.32 dbr

(J=6Hz, 1H, H11); 3.41 S (3H nethox% 1.06 s (3H, 3-ketal), Q.86 s (3H
3-ketal); 0.529 g@HOQ4t he) compoupg) t at is produced under 10c) is

égg;gyﬁL ﬁalﬁ&#gi Oé%ﬂe ¥§%§ﬁé LY ££39 §b§r8paFﬁe180&Boaﬁd°Fhat i s
descri be%ﬂé’i‘x k%tﬁ)nba{g\% tro‘%a%z%d % e ?ﬁ\’:gt %én%r%?:ﬁ%%s S+hidl skSig

descri be of ne aqdeous

iﬁ?‘off’QE?qflé%%% e t°cée%F rhefiul e HoFGaRY eyaRa

(Chd [err]):

aryl): 7hend ethi19Ecetdte.ar Yhe éﬂ:%a%e( 1= cHh@enti-a%dS dvapRRation
4.45 dbr (J=6.5Fz, 1H, H—ll) 0.59°s (3H, H1I by’
36 Bidal &atbum. After column chromatography on silica gel with a

nixture of hexane/ethyl acetate, 415 mg of the title compound is
obtained as a colorless foam.

'H-NMR (CDCl,): 6 = 9.97 s (1H, formyl); 7.81 d (J=9Hz, 2H,
aryl); 7.39 4 (J=9Hz, 2H, aryl); 5.81 s (1H, H-4); 4.52 dbr

(J=7Hz, 1H, H-11); 0.58 s (3H, H~18).

Example 12
4-{178-Hydroxy-3-oxo-17a-(1,3,2,2,2-pentafluoroethyl)estra-4,9-
dien-118- benzoic acid methyl ester

A solution of 125 mg of the compound, produced under 11, in
2.5 ml of methanol is added to 81.4 mg of potassium cyanide in
1.25 ml of methanol. 390 mg of manganese(IV) oxide and 22 ml of
glacial acetic acid are added to the reaction mixture, which then
is stirred for one hour at room temperature. It is filtered with
celite®, the filtrate is taken up in ethyl acetate/water, and
the aqueous phase is extracted with ethyl acetate. The combined
organic phases are washed with water and saturated aqueous sodium

chloride solution, dried on sodium sulfate, filtered and



4-[ 17B- Hydr oxy- 3-oxo-17[err]-(1, 1, 2, 2, 2-pent af | uor oet hyl ) estr a- 4, 9-

di en--11B- yl ] benzal dehyde 497 ng of the conmpound that is produced
under 10c) is stirred with 431 ng of pyridiniumchlorochromate in 10 m of
di chl oronet hane for two hours at roomtenperature, thenit is filtered
with:silica gel. The residue is thoroughly rewashed w th ethyl acetate.
The filtesheensratedebyr evagobutivapdhahi vacuum. a xgearncodhhar col um
chromat ography on silica gel with a mxture of hexane/ethyl acetate, 415
ng of thehromhe¢ographyndn sildbhageddwidshaacnlintheesofonexane/ethidrr] H NVR
(CDCl[err]): J[err] =9.97 s (1H, fornyl); 7.81 d (J=9Hz, 2H, aryl); 7.39
d (J=9Hz ac2Hate,ylp0 BgSbfsthéHtiEle) compbindbis Obtdknedlds & colerdess s
(3H, H 18). Exanpl e 12

4-[ 17B- Hf@ABxy- 3- oxo0- 17a- (1, 1, 2, 2, 2- pentafluoroethyl)estra 4, 9-

di en- 11B-yl ] bgnzoi ¢ aci d mnet yI est e sol ution of 125 mg of the
conpound, prod%ﬁ%@Ruh ?%ﬂr i6h= 7. §4WF dp'ﬁgﬁhaﬁﬁo AEYddded 93 8.4 ny of

Bnd 22 nit? =¥ﬁ”g| Boareaddsi 8-28 8 Gl ahasat: §-Bbeadbrahen dbal B2Lahsch

Cor 1 0] 0P P2 End i mPane a9, B2t By PRIGRRIPY acet at ef wat or, and 1 he

aqueous phase is extracted mnth et hyl acetate. The conbi ned organic phases
are washed with water and saturated aqueous sodium chloride solution,

dried onpga@pi® g4/ fate, filtered and

> 178-Hydroxy=-118-[4-(1-hydroxyethyl)phenyl}-17¢~-(1,31,2,2,2=

pentafiuoroethyl)estra-4,9-dien-3-one
13a) 3,3-[2,2-Dimethyl-1,3-propanediylbis(oxy) ]-5-hydroxy~-118-[{4~

[1-{ (tetrahydro-2H-pyran-2-yl)oxylethyl]phenyl]~-5a-estr-9-

en-17-one

Analogously to the process described under 8a) and after
column chromatography on silica gel with a mixture of
hexane/ethyl acetate, 2.06 g of the title compound is obtained as
a diastereomer mixture in the acetal and the benzyl positions
from 1.6 g of 3,3-[2,2-dimethyl-1,3-propanediylbis (oxy)]-5,10-
epoxy-5a,10a-estr-9(11)~en-17-one in 40 ml of absolute
tetrahydrofuran, 7.4 g of 2-(1-(4-bromophenyl)ethoxy]tetrahydro-
2H-pyran (for production see Argzneim. Forsch. 25, 1495-1501
(1975)) in 40 ml of absolute tetrahydrofuran, 1.3 g of magnesium
chips in 2 ml of absolute tetrahydrofuran and 1.3 g of copper (I)
chloride.

'H-NMR (CDC1;): & = 7.28 d (J=9Hz, 2H, aryl); 7.18 d

(J=9Hz, 2H, aryl); 4.90-4.72 m (2H, acetal and benzyl ether);



concentrated by evaporation in a vacuum3sgAfter columm chromat ography on
silica gel. with a m xture of hexane/ethyl acetate, 120 ng of the title
conpound is obtained as a colorless foam [err]H-NVMR (CDCl [err]):
[err] = 7.94 d (J=9Hz, 2H, aryl); 7.27 d (J=9Hz, 2H, aryl); 5.79 s (1H,
H4); 4.49 dbr (J=6Hz, 1H, H 11) 3.89 s éSH, nmet hox ;; 0.57 s §3H H 18) ..
Exanpl e 434418B N?dr§x9H1154[aﬂ(ébﬁyﬂaoﬁyé ﬁyl}Bheﬁyi¥ i7hefPr1¢42192 2 2-
pentafluoroethyl estra-4, 9-di en-3-o0n

3, 3-[ 2, 24BrhBEny PH, §e§h¥&&mear95b§366§y)? “kehpd) 6x§-PY e[ 43H, 3-ketal);

[1-[ (tetrahydro- p 2-yl)oxy]ethyl ] phenyl]-5[err]-estr-9-
en-17-on8- Q% s (iﬁéléﬁggéry to the process described under 8a) and after
col um chr omat ography on silica gel with a m xture of hexane/ et hyl
acetate, 2.06 g of the title compound is obtained as a diastereoner

TXtUre hAphng 000as-BItethg108NAYbrBASLY KL (BRI 0190011, 1,2,2,2-

3,3-[2,2 iyl propan |yV

epoxy- 5a, 10[ebéht§%&hb963%hy§T 1ZBQTQ i -$QtBtrahyabsobilgyran-2-
tetrahydrofuran, 7.4 g o -bronnphenyl)ethoxy]tetra ydro- 2H pyran

(for prOdUCtl?ﬂ)&ﬁ? AtRYe) eEQaqcba-aétr1995n659}17613151) in 40 m of
absol ute tetrahydro uran, 1.3 g of magnesium chips in 2 m of absolute
tetrahydrofurAnaaDQoﬁsaygtofE&anpee it) , abksergdef the compouhd NVR
(cbCiferr]): [err] =7.28 d (J=9Hz, 2H, aryl); 7.18 d (J=9Hz, 2H, aryl);
4.90- 4. 78esctibedauntier add)hednybOemiepf; absolute toluene is reacted
with the reagent that is formed from 4.9 g of 1-iodo-1,1,2,2,2~
pentafluoroethane and 11.7 ml of a 1.5 molar solution of
methyllithium-lithium bromide complex in diethyl ether. After
column chromatography on silica gel with a mixture of
hexane/ethyl acetate, 1.22 g of the title compound is obtained as
a diastereomeric mixture in the acetyl and benzyl positions.
'H-NMR (CDCl,): & = 7.28 d (J=9Hz, 2H, aryl); 7.18 d
(J=9Hz, 2H, aryl); 4.90-4.74 m (2H), acetal and benzylether);
4.42 s (1H, 5-OH); 4.31 dbr (J=6.5Hz, 1H, H-11); 1.46/1.42 d
(J=6Hz, 3H, methyl); 1.05 s (3H, 3-ketal); 0.87 s (3H, 3-ketal);

0.51 s (3H, H-18).

13c) 178-Hydroxy=-11B8-[4-(1-hydroxyethyl)phenyl]-17a¢~(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one
Analogously to the process that is described in 3b), 1.22 g
of the compound that is described under 13b) is reacted in 18 ml

of methanol with 778 pl of aqueous semiconcentrated sulfuric acid



38 4.44 s (1H, 5-OH); 4.30 dbr (J=6.34z, 1H, H11); 1.45/1.42 d
(J=6Hz, 3H, nethyl); 1.05 s (3H, 3-ketal); 0.87 s (3H, 3-ketal); 0.46 s
(3H, H18). 13b)

3,3-[2,2-Di net hyl -1, 3- propanedi yl bi s(oxy)]-17[err]-(1,1, 2, 2, 2-

y
o] oERORbIY b pEOthé: kit ELhBRUAROag aP¥b Br Tega foan,  An epimer

1c), 1.4pigrabel B8 6RERIHRH ond9§ﬁ&§;beqru@ﬂs&.l3a), in 50 nml of absolute

toluene 1s reacted wth the reagent that 1s formed from4.9 g of

1-iodo-1,1, 2, y2ymr Peth@] Jyuor gethgnegagd (blofizl 28, aryiy;ml.as gol ution of
nethylI|th|un}llth|un1brdh1de conplex in diethyl ether. fter colum
chromat oquaphy ,0rHSi birga)geb.wot B 1M1, XHWa§ ;08 , sbeybe/(gtbik,agrtate, 1.22
g of the title conpound is obtained as a diastereoneric mxture in the
acetyl abenizgdlyl 4pasi dbengI=6Hz, 1Her HFHINYR1(E€BDCA[ ¢O0=bHz, BH;rhethyl}?$ d
(J=9Hz, 2H, aryl); 7.18 d (J=9Hz, 2H, aryl); 4.90-4.74 m(2H), acetal and
benzyl et Be6P; s 4383 #-A8H. 5-OH); 4.31 dbr (J=6.5Hz, 1H, HI11); 1.46/1.42 d
(J=6Hz, 3H, nethyl); 1.05 s (3H, 3-ketal); 0.87 s (3H, 3-ketal); 0.51 s

(3H, H 18). 13c)
17B- Hydr oxy- 11B-[ 4- ( 1- hydr oxyet hyl ) phenyl ] -17[err]-(1, 1, 2, 2, 2-
pent af | uor oet hyl ) estra- 4, 9-di en- 3-one Anal ogously to the process that

is described in 3b), 1.22 g of the conpound that is described under 13b)
is reacted in 18 m of methanol with 778 [err]| of aqueous
sem concentrated sulfuric acid



39 to 693 ng of the title conpound as a colorless foam An epinmer

m xture is .obtained on benzylcarbinol. 49 [err]H NMVR ( l

=7.28 d (J=9Hz, 2H, aryl); 7.15 d (J=9Hz, 2H, aryl) Mﬁmnmmmm
4.88 gbr (J=6Hz, 1H, benzyl); 4.45 dbr (J=6Hz, 1H,

3H, nethyl)y; 0.60 s (3H H 18).

98/ 34947 PCT/ EP98/ 00752 c ai

17[err]-F uo?gé?ﬁ§f steroids of general fornula I [err]nﬁCTlgpgglﬂoﬂﬂ?ch
R1 stands for a nmethyl or ethyl group, R2 stands for a radical of
formula CJerr]Flerr]Herr], whereby n is 2, 3, 4, 50or 6, m>1
and mro =c2aihs R err] stands for a free etherified or esterified
hydr oxy group,

1. 17a-Fluoroalkyl steroids of general formula I

R R

in which

R’ stands for a methyl or ethyl group,

R? stands for a radical of formula.c:FI%, whereby n is 2,
3, 4, 50r 6, m > 1 and m+0 = 2n+1,

R stands for a free etherified or esterified hydroxy
group,

R* and R® each stand for a hydrogen atom, together for an
additional bond or a methylene group,

St stands for a steroidal ABC-ring system of partial

formula A, B or C



Rlerr] and R err] each stand for a hydrggen atom together for an
ABC ring system of partial O Formia A Bor C - [er ﬂﬁlﬂ!lﬂlflllﬂ"lll!ﬂlll

whi ch Rl err] means a hydrogen atom a straight-chain” ernr
al kyl : group or branched Cerr]-Cerr] alkyl group or a hal ogen
atom in wRiehr] neans a hydrogen atom a straight-chain CJerr]- C[err]

al kyl group or a branched (err]- CIerr%raJkyl roup,

if St stands Ror am§@E$o¢dbyd¢em§F|%Eo@ys@eﬁ¥¢§¥ﬁh chain C,-C, 1

addi tion Rlerr] and ﬁLerr t oget her nean an addltlonal bond X
nmeans an oxygen atB up A¥d Bﬂ??h?ﬂocgFbuﬁiﬁgl—gﬁPEPiBF alogen atoRy

hyd di Y | ,th '
opti onal 1y ¥ meansigkyaradEn 5&3@23@%’?%%@%-%%% “eongry " '

“Nerr), aroupypf. %é?é?ﬂ?ﬁf R e c cg[*er}]N%SiH’

Cerr]-Cerr];al kyl %% - r er

al kanoyl oxy, Bgnéﬁy 8§§€£ errf %?? d% k%%% ffﬁéqéyStéaei $rC§ ? derr]
hydr oxyal kyl or begdQytigpoup, and Rlerr] and R err] are t he
sane or different and in the sane way as R err] represent a

hydrogen at onrérarl @’etoheChet heahkh @889Rional bofdg for -NRlerr] R err]
radi cals, also their physiologically
X means an oxygen atom, a hydroxyimino grouping = N~OH or
two hydrogen atoms,
R® means a radical Y or an aryl radical that is optionally
substituted in several places with a group Y, whereby Y
is a hydrogen atom, a halogen atom, an ~OH, -NO,, -N;,
-CN, -NR®¥R%®, -NHSO,R’, -CO,R’, €,~C,, alkyl, C;~C,,
alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C,;-C,, alkanoyl,
C,~-C,, hydroxyalkyl or benzoyl group, and R* and R® are
the same or different and in the same way as R’
represent a hydrogen atom or a C,~C,, alkyl group,
and for -NR"R%® radicals, also their physiologically
compatible salts with acids and for -CO,R’ radicals with R’
meaning hydrogen, and also their physiélogically compatible salts
with bases.
2. 17a-Fluoroalkyl steroids according to claim 1, in which
St stands for a steroidal ring system of partial formula A.

3. 17a-Fluoroalkyl steroids according to claim 1, in which

St stands for a steroidal ring system of partial formula B.



conpatible salts with acids and for -CIIQ?I} R err] rad|
meani ng hydrogen, and al so their physiologically conpati ﬂlwm, ' j ",S
bases. 2. 17a-Fluoroal kyl steroids according to cl ai+

stands for a steroidal ring systemof partial fornula A

L7 Fluoroal ky, Stofids AEe0idn 8 el Hcborkitnd"t6 c18in syands, Lt

steroidal ring’ systemo r il

42 St Atahf¥ Eldioraogt@ﬂoﬁiraqr Q":L?l% _ Fll PQ‘ kgrﬁliﬁilmﬂ:mh'ia""@!'ﬁh St

stands for a steroidal ring systemo

17a- Fl uor oal ky, st1erromrcls;o&%m@1n%tb&oqh@ abéoraanghteh clBim a,, anowich
6. 17a-Fluoroal kyl steroids according to claim5, in which o 7

17[ err] - B worqal3kyr t.eroi ds according to claim6, in which n = 2.

8. 1l7a-Fluoroal kyl steroids according to claiml1, in which Rerr] is a
free hydroxy @r.oup7a~Fluor®alkyd- Etemoddsk pccetrdingdtoacdaidi 5y tia whdicim 1
in which Rerr] stands for radical Y. 10. 17[err]-Fl uoroal kyl

steroi ds@&t®-ding to claim9, in which Y stands for a (Jerr]- Clerr] acyl
group. 11. 17a- Fluoroag;& steroids according to claim 10, in which Y

stands for a flor mj7a-Fddopoadikyd: Gtermidsgaseerding t92°1§19-ﬁhuépo&mﬂﬁh

steroids according to claim9, in which Y stands for a (Jerr]-(err]
hydroxyamkilzgroup 13. 17a- Fl uoroal kyl steroids according to claim

12, in which 8. 17a-Fluorcalkyl steroids according to claim 1, in which

R® is a free hydroxy group.

9. 17a-Fluoroalkyl steroids according to claim 1, in which
R® stands for radical Y.

10. 17a-Fluoroalkyl steroids according to claim 9, in which
¥ stands for a C,-C,, acyl group.

11. 17a-Fluoroalkyl steroids according to claim 10, in which
¥ stands for a formyl, acetyl or propionyl group.

12. 17a-Fluoroalkyl steroids according to claim 9, in which
Y stands for a C,~C,, hydroxyalkyl group.

13. 17e-Fluoroalkyl steroids according to claim 12, in which
Y stands for a hydroxymethyl or l-hydroxyethyl group.

14. 17a-Fluoroalkyl steroids according to claim 9, in which
Y stands for a hydroxy group.

15. 17a-Fluoroalkyl steroids according to claim 9, in which
Y stands for an acetyloxy group.

16. 17a-Fluoroalkyl steroids according to claim 9, in which

Y stands for a methoxycarbonyl group.



Y stands for a hydroxynethyl or 1- hydro‘%fthyl group )
17[ err]-Fluoroal kyl steroids according t®claim9, i n annlmmmmmﬂ
hydr oxy group. 15. 17[err]-Fluoroal kyl steroids ac ’ 9,

in which Y stands for an acetyl oxy group. 16. 17a-Fl ubrdal Ryl s~
steroids according to claim9, in which Y stands for a nethoxycarbonyl

gr oup. . . .
17[err]- FIuo}géIk%Fas %PgF alk &OF il 8 & g?%ﬁing oW%Za%m &re%P]Wh%gﬁds
for an agy h t é%%ﬁ

17a- Fl uoroaf&gﬁagfg?foi %%?‘é\%&%%%%# m&l?m915 %d v e ary r?% |caI :
is a phenyl, 1@aphhh&LTthroEﬂk§ﬁyEter@&ﬁéoﬁﬁbéﬁﬁhngt@beﬁlhlﬁrlﬁyrhﬂ'Qﬁ&ch
radi cal . 19. 17[err]-Fluoroal kyl steroids according to ciaim18, in

whi ch  Rider briyd aagiesandghenyphengdi, calaphthaanl ¥ékanyll, Fl uoroal kyl
steroids according to claim18, in whi ch Rlerr] is a 4- halophenyl radi cal .

21. 17[ denzofturanydl,kthiengloiods pyeddiaylg radieadi.m 20, in which R8 is a

4-fl uorophenyl radical. 22. 17a-Fluoroal kyl steroids according to

clain11 i n \9i.ch 17@~Flupraad kRle steredds sceoddiiog &ohgdmdgen8at dm which
17[ ] - Fl uoroal kyl steroids according to claim1, in which Rerr]

and R[erﬁ* isget feeyanophenyt wadiealtii onal bond. 24,

17[err]-Fluoroal kyl steroids according to claim1, in which R6 and R7 are

each a hydro@dn afd@—Fluoroadkyl) gherpideoaceprding: §°dS1admoddi ndn whdck m

1, nanel ¥§8 is a 4-halophenyl radical.

21. 17a-Fluoroalkyl steroids according to claim 20, in which
R® is a 4-fluorophenyl radical.

22. 17a-Fluoroalkyl steroids according to claim 1, in which
R* and R’ each stand for a hydrogen atom.

23. 1l1l7a-Fluoroalkyl steroids according to claim 1, in which
R* and R’ together stand for an additional bond.

24. 1l17a-Fluoroalkyl steroids according to claim 1, in which
R® and R’ are each a hydrogen atom.

25. 17a-Fluoroalkyl steroids according to claim 1, namely

113-(4-Acetylphenyl)-1?B-hydroxy-17a-(1,1,2,2,2—
pentafluoroethyl)estr-4-en-3-one;

4’-[178-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estr-4-
en-118-yl][1,1’-biphenyl]j-4-carbonitrile;

11B8-(4’-fluoro(l,1’~biphenyl]-4-yl)-178-hydroxy-17a~
(1,1,2,2,2-pentafluorcethyl)estr-4-en-3-one;

178-hydroxy-17a-(1,1,2,2,2-pentafluorcethyl)-118-[4-(3-

pyridinyl)phenyl]estr-4-en-3-one;



118—(4-Acety oxy-1l7a- (1,44 2, 2, 2-
pent af | uoroe m lﬂﬁw ,lone
-[ 17B- hydr 0%y~ (1,1, 2,2, 2-pent af | uoroet hyl )estr-4-

en 11B-yl ][ 1, 1' - bi phenyl ]-4-carbonitrile;
11B- (-4’ -quoroEl 1' - bi henﬁl ]-4- yI} 178—hydrox¥-17a-
(1,1, 2,2, 2-pdh aKﬁuan YhpheR¥l) =178nbydpary-17e-(1,1,2,2,2-

e b b g bR s 10 L

ééﬁ{g?|3g$gglpDE?ZELPXé£°f§d59§%OIZZﬁL%111222222 -pentafluoroethyl)estra-

-L178 Qy Oéxﬁﬁ[%ig }éﬁé&é l%zﬁh ggggt@fhﬁfﬁgﬁié¥kié§tra‘

4 15-di en? nitr

LB (411 uogghlke: phabeayh] 14-)65#1%@?5?ﬁg_ﬁgﬁ;yheﬁﬂfoxy-na-

(1,1, 2,2, 2- penta I"'uor oet hyl")éstra

17B—hyerl¥11§azfé e%tafiuBQBE%hgﬁ?éQEEH¥h}1glaigﬁ;§3°ne;
pyridi nyl’) phenyl ra-4, 15- di en- 3- one;

11B- (4- acet yhpBeRykYrokyBilwei(ayy, 272, e+péntaZldoroethyl)-118-[4~(3~
pent af | uor oet hyl ) estra- 4, 9-di en- 3- one;
-[ 17B- pydidiny3) phenyijectra-2,252dpentaf-bne;oet hyl ) estra-
4,9-dien-11B-yl ][I, 1" - bi phenyl]-4-carbonitrile;
11B- (4' - f | uoidpt,(2-apesydphpehyl) yLysthpdnpayotyetifieds B+2,2~
(1,1, 2,2, 2-pentafl uoroethyl)estra-4, 9-di en- 3- one;
17B—hydr§ﬁ9t§f&uPI°§t2¥2)EsﬁﬁﬁréﬁPuéﬂéérﬁypﬁellB-[4 (3-
pyrldlnyl)phenylhestra 4, 9-di_en- 3-0n
|l B- (4- acet yBpnd yﬁrhyﬁgoHyapogyorigaCi111222222-pentaf1uoroethy1)estra-
4,9-dien-118-y1){1,1’-biphenylj-4~-carbonitrile;
118-(4/~fluorofl,1’~-biphenyl]}-4~yl)-178-hydroxy-17c~
(1,1,2,2,2-pentafluoroethyl)estra-4,9-dien-3-one;
178-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-118-[4~-(3~-
pyridinyl)phenyl]estra-4,9~dien-3-one;
11B-(4-acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2~
pentafluoroethyl)estra-4,9,15~-trien~3~-one;
4’-[{178~-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estra~
4,9,15-trien-118-y1][1,1’-biphenyl]-4-carbonitrile;
118-(4’-fluorofl,1’~-biphenyl]-4-yl)-178~-hydroxy~17a-
(1,1,2,2,2-pentafluoroethyl) )estra-4,9,15-trien-3-one;
178-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)~118-(4-(3-
pyridinyl)phenyl]estra-4,9,15-trien-3~-cone;
6’~acetyl-9,1lla-dihydro-178-hydroxy-17a-(1,1,2,2,2~

pentafluoroethyl)-4’/H-naphth{3’,2/,1’:10,9,11]estr-4~-en-3-one;



pentafluoroethﬁ estra-4,9,15-trien-3-0

et ﬁﬂﬂﬂﬂﬁﬂtﬂﬂ 2,220 or ot st

4,9,15-trien
11B- (4’ -quoro 1, 1 |p enyl] 4-yl)-17B- hydroxy-17[err] -
(1,1,:2, 2, 2- pentafluoroethyl))estra 4,9,15-tri en- 3-one;

17B- hyd L - £ byLysblBrh4743 -
pyr|dYn;F§%h%n$F}%g%rglﬁyarggﬁy§lé 8£8§g 3 bxb E%L 22,2

-acetyl - Behté@&ﬁbrdéﬁh?&?-l7ﬁ—ﬁ¥gheﬁ¥3172’(i!ila Q 21jestr-4-en-6/-
pent af | uor oet hyl ) - 4' H napht h[ 3' 10, 9 11] estr-4-en- 3-one;

4-19, 11] ganbedebndteilél- hydr oxy- 3-oxo-17[err]-(1, 1, 2, 2, 2-
pentafluoroethyl)-4'FFnaphth[S',2',1':10,9,11]estr-4-en-6'-
yl ] benzoni trbsl,@le-dihydro-6’~(4-fluorophenyl)-178-hydroxy-17e-(1,1,2,2,2-
9,II[err]-dihydro-6'-(4-f|uorophenyl)-17B—hydroxy-17a-(1,1,2,2,2-
pent af | upeoselfyuproechydprtiHESnaphth(318/911110659412]eatg-4nen-3-one;
9 Il [err]-dihydro-17B-hydroxy-17[err]-(1,1,2,2, 2- gentafluoroethyl%
_(3-pyri di ByRjesrdihydsRrAfS-hydroxytd7g-11) 252y 425neateﬁéuor°e hyl) -
6 -acetyl -9, llgerr -d|h dro-17B- zd oxy-1 17[err b %1
pentafluéroé?ﬁ Vflﬂlﬂyﬂ pA{ Hrpapbthi3’38'91 1} glleEEraﬁeﬁn33'°Bﬁe
4-19, 11[ err] - gi hydr ox - hydr.q 1 (
pentafluoroe? P%eﬁyﬁ-é &H %ﬁ¥5r01§9§UK%8£T gsi?ﬁfillélann?E'-
yl ] benzo - -3~
9,II[errP-h% ' roygeFPX}P uo?oaﬁgﬁtpf317% hydroxygi}ﬂéﬁﬁfr?l411§ Qlfn 3
pentaflughggthyl)-4'H—naphth[3 2',1':10,9, 11] estra-4, 15-di en-3- one;
4-[9,11la-dihydro-178-hydroxy~-3-oxo-i7e-(1,1,2,2, 2~
pentafluoroethyl)-4’H-naphth(3/,2/,17:10,9,11]estra~4,15-dien-6'-
yljbenzonitrile;
9,11la-dihydro=-6’-(4-fluorophenyl)-178-hydroxy~17c-(1,1,2,2,2~-
pentafluoroethyl)~-4/H~-naphth{3/,2/,1/:10,9,11]estra-4,15-dien-3-
one;
9,11a-dihydro~178-hydroxy-17a-(1,1,2,2,2~-pentafluorcethyl) -
6’~(3-pyridinyl)-4’H-naphth{3’,2’,17:10,9,11)estra~4,15~dien-3~
one;
17B8~hydroxy-118-(4~-hydroxyphenyl)-17a¢-(1,1,2,2,2~
pentafluoroethyl)estra-4,9~dien-3-one;
178-hydroxy-118-(4-hydroxyphenyl)-17a-{1,1,2,2,2-
pentafluoroethyl)estr-4-en~-3-one;
9,11a-dihydro-6‘,178-dihydroxy-17a-(1,1,2,2,2-
pentafluoroethyl)-4/H-naphth(3/,2/,17:10,9,11]estr-4~en-3-one;
118-[4-(acetyloxy)phenyl}-178~-hydroxy-i7a-(1,1,2,2,2~-

pentafluoroethyl)estra-4,9-dien-3-one;



9,11[err]-dihydro-17B—hydroxy-17[err]-(lﬁl,2,2,2-pe nt
6' - (3-pyridinyl)-4"Hnaphth[3',2",1':10,9, 11] est ra-4 m{m ﬂ mnm”ﬂ",
17B- hydr oxy- 11B- ( 4- hydr oxyphenyl )-17a-(1, 1, 2, 2, 2-

pent af | uor oet hyl ) estra- 4, 9-di en- 3- one;

17B- hydroxy-11B-(4-h drox hen |)-17a-
penta?luorge}ﬁQTﬁésf cqt %x gyb%@gnyl]- 7B-hydroxy—17a-(1 1,2,2,2-

it ?fat?ﬁgv?raepﬁ%ﬁbﬁfﬂ%{dﬁ%x-i7a Lot estr- 4- en- 3- one:
11B-[4- (aCEt § ?§g§%}51351f¥ &fﬁéaﬁgifﬁélh§dr3x§¥f5&1(1 1,2,2,2-

pentafluoroe

11B-[ 4- ( ﬁ&XtQﬁ?QB@EﬂgiL-&7ﬁLﬂ¥ﬂﬁ€KY317£eri} :1d; 9, 21 fedtr-4~en-3-one;

pentaflu oet estr n- 3-

b -
(acety|0Xi)59h}é£8£§l1ﬁ?hFdL?n?&ﬁbﬁ%ﬂé@ﬁ% T% @ﬁfi]4ﬂ7é~?12122 2,2

pentafluoroethyl) 4' Hnhap str-4-en-3-o0ne;

17B- hydr peiithf Bubdobbigl pegtrh Ry | 9 phacent+I~dreprr] - (1, 1, 2 2, 2-
pent af | uor oet hyl ) estra- 4, 9-di en- 3- one;

17B- hydr oxy- 118~hﬁdtbxyme3ﬁ?uhYhyﬁhenyhétﬁylpphénfl]41?a2(2;1,2,2,2-
pent af | uor oet hyl ) estr - 4-en- 3- one;

9, II[errpedthimuoraéﬁhylﬁesty-@-eﬂhydoneynethyI)-17[err]-(1,1,2,2,2-
pent af | uoroet hyl )-4"H naphth[ 3" ,2",1':10,9, 11] estr-4-en- 3-one;

4- [17B-hydroaylsaoﬁahxdfer173tny4rgx2-é’péhyéxo&ﬁmeéhhy)7b§@rél 1,2,2,2-
4,9-di en-11B-yl ] benzal dehy

4- [17B—h9ﬁP5§¥199596tEY$)(i ﬁ paphthpdfy af 167 @1 Pyl teetra4-en-3-one;
en-11B-yl ] benz

o1 acdl hydr 8- L+ ABRUTERYY 32500 THAeT (14192 p2 p2-Pentat luorosthyl) estra-

4,9-dien-118-yllbenzaldehyde;
4-{178-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estr-4-
en-llﬁ-yl]benzaldehydé;
9,1la~dihydro-178-hydroxy-3-oxo-17a-(1,1,2,2,2-
pentaflﬁoroethyl)-4’H-naphth[3',2',1’:10,9,11]estr—4-en-6’-a1;
4-[178-hydroxy-3-oxo-17¢-(1,1,2,2,2-pentafluoroethyl)estra~
4,9-dien-11R-yl]lbenzoic acid methyl ester;
4-{178-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)estr-4-
en-11B8~yllbenzoic acid methyl ester;
9,1lla-dihydro-178-hydroxy-3-oxo-17a-(1,1,2,2,2-
pentafluorcethyl)-4’H-naphth(3/,2/,1’:10,9,11)estr-4~-en-6/~
carboxylic acid methyl ester;
17B—hydroxy-113-[4-(1-hydroxyethy1)phenyl]-17a-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one;
178-hydroxy-118-{4-(1-hydroxyethyl)phenyl}-17a-(1,1,2,2,2~-

pentafluoroethyl)estr-4-en-3-one;



pent af | uor oet hy 1':1#%, 11]) estr-4-en-6' -al ;
4-[ 178- hydr oxy- F!mm“mnumm“h 2,2, 2-pentafl uoroet hyl )estra-
4,9-dien-11B-y engzoiic a&cid nethyl ester;

4-[17B—hydroxy 3-oxo-17[err]-(1,1, 2,2, 2-pent af | uoroet hyl ) estr-4-

STt o AR BT pssopretorn) e,

I OXy- 5= 0X0-

pent af | ug,gpfesmb-réuéhs}aphk Ph3naphth[34029, 121 81 6; #1§8sbr=4-6ALROZHLL C

acid net

17B—hydroxy i%B'[ﬁhﬁ%mﬁb@ﬁ@i&ﬁhhgkbﬁﬁﬁﬁfhbné7£ﬁéﬁ]c6ﬁtéiﬁ,3t21east one
pent af | uor oet hyl ) estra- 4, 9-di en- 3- one;

17B- hydr @7g~1Bokéalkyhydeexpethypl) ghnayhl - #ékaalh- {ladcdrdindg to claim 1
pent af | uor oet hyl ) estr - 4- en- 3- one;

9, 11[errhsdhhydraslaBphpﬂmanguﬁleéliyydbmpaeibyé)véﬁiene} (1,1, 2,2, 2-

pent af [ uoroet hyl ) - 4" Hnaphth[ 3", 2" ,1":10, 9, 11] estr - 4- en- 3- one. 26.
Phar maceut i caf. prepamacensmaat pcepaaanlanSI sacording tP[ elaimf RGotbatkyl
steroid of general fornula | according to claiml as well as a

phar macedni agdiiyiepnpentpin ashilerst one compopndr withuantapspreganifi ons
according tqQ claim 26 that |n addltlon contain at | east one conpound w th
antlestr3§§ﬁPB action. Use of the 17[err]- quoroaIkyI st eroi ds
of gener al 1.for the ucti o

I di t I
pharnaceutlcggngggﬁﬁs°%c the égg @ngﬁgé H?nﬁtFS°&PE{O depﬁrﬁgdﬁPFﬁﬁlﬁ|Fh
a conpouggcoghan @%‘%ﬁ% ogin %ra%hlogroductlon of pharmaceutical agents.

29. Use according to claim 28 in addition with a compound

with antiestrogenic action.



