1 6,7-Dihydro-5H-benzo[7]annulene derivatives, methods of production thereof, pharmaceutical
preparations containing them, and use thereof for the production of medicinal products 5The invention
relates to selective oestrogen receptor modulators (SERMs) and methods of production thereof, use
thereof for the treatment and/or prophylaxis of disease$ and use thereof for the production of medicinal
products for the treatment 10 and/or prophylaxis of diseases, in particular of bleeding disorders,
OSteOpOI’OSiS, endorfet} RIS AY S m2ta PEEFR A A FRINMRRS t FE5 YRS 18 Fior N2 | 9 ment therapy
and for contraception. SERM3uwreicompbands fhabhavsassueisalbchvelyaibteithes an
anti-oestrogenic/oestiggesinkikiting. emn ANLREHRGE N6 OF Heftidlhir0e ko gerigwrdinsh ferrexample in the
case of the uterus they inhibit the action of %%%E%Q?&lb%xlgé e case of bone they have a neutral or
oestrogen-like action. Tamoxifen, 20 raloxifere and bazedoxitene may be mentioned as examples of such
compounds. SERMs aretthde difierentiated fremlpuresanticeestrogeas swiich hayera pieely antagonistic
action, inhibiting the-action of ogsiregen.dp.all tissugs and.de net display ary 23 0gstrogenic or partially
oestrogenic action (iﬁjae ]t_js%%e. SELB%S (sg@cti\ég toestrp en r%%egptor tdfowr&rgg}lj{atorg)n §IC())Pg to the
anti-oestrogens an ead at the.proiein Ieveﬂo complete degradation of the oestrogen receptor in the
target cells. The coRTTORIMGL3E Hilvestrant aF BeSmentidfled BS%an exsinpiof £ptre &ftf-oestrogen or
SERD. 6,7-Dihydros8Hcbernzo[79dnnuledederalativiesdiave-beehdescribed dlreadynastSERMs and
use thereof inithe treatment ofblegding:disordess, osteaparasis, 35 endainetriasis,anyomata,

hormone-dependent tumeurs, for hgrmone replacement therapy. and for conptracention (cf. WO 00/03979).
2 SK (WO 09/47343)  Further information_on structurally more distantly related substances, SERMs or

the use of particulaFSERME in thé tFeATRERT GPSPEETt diseatidEYiven 53br exAMPICTHTEP 0584952,
WO 96/21656; J. ERGECHT6ne094 t14123352RP (124369 WWSBBALIB1; Bioorg. Med. Chem. Lett. 2006,
14, 4803 - 4819; US 6153768; Bioorganic & Medicinal Chemistry Letters 14 (2004) 4659 - 4663; DE
19521646 Al, Archiv der $afmaziee333M(2000) 80531 ¢S 6147305, DEL£0L1744Y, EP 138504, DE
19622457; DHE 19636625 \WQr98/877 400 ¥WOr39/338550 WWO(24104h Mol :Pharmacolaf991, 39: 421 -
428; J. Med. Chem 1986, 29,2053 - 2059, 1, Med, Chem, 1988, 31,1316 5 1326, WO Q0/55137, US
20030105148, WO elga%oq9047343 Indian Jourrcl%l o] hemistr;y Vol 5€B, Allljrau:lgl% 85?12 - 837;
W004/58682 or Bioorg. .é?n 6 %8) 95 Y e protblem %o be solved by

T Madicina Chetistry 16 | .
the present inventioiFiste"make av4italesiterRativesubstancesactiiy 8520 SERKML AR improved
physicochemical prepertiesitralhe presenviaventiorrelatés to cantpounds oftformuld<h).

20 raloxifene and Dbazedoxifene may be mentioned as
examples of such compounds . SERMs are to be
differentiated from pure anti-oestrogens, which have a
purely antagonistic action, inhibiting the action of
oestrogen, 1in all tissues and do not display any

25 oestrogenic or partially oestrogenic action 1in a
tissue. SERDs (selective oestrogen receptor
downregulators) belong to the anti-oestrogens and lead
at the protein level to complete degradation of the
oestrogen receptor in the target cells. The compound

30 fulvestrant may be mentioned as an example of a pure

anti-oestrogen or SERD.

6,7-Dihydro-5H-benzo[7]annulene derivatives have
been described already as SERMs and use thereof in the
treatment of bleeding disorders, osteoporosis,
35 endometriosis, myomata, hormone-dependent tumours, for
hormone replacement therapy and for contraception (cf.

WO 00/03979) .



3 inwhich R2, R2, R3 and R4independently of one another stand for hydrogen or
fluorine, wherein at 5least one substituent selected from R,R2,R3 and R4 standsfor fluorine, R5, R4 and
R5independently of one another stand for hydrogen, fluorine, chlorine,
10bromine,methyl,ethyl, trifluoromethyl or nitrile Xisseléctedfromthegroup comprising hydrogen,
C1-C8-alkyl-, C3-C8-cycloalkyl-, C2-C8-alkenyl, C2- 15C6-alkynyl,C1-C8-alkyl-S(0)2-,C1-
C8-alkylcarbonyl-, phenyl-C1-C6- alkyl-, which optionally can be substituted once, twice or multiply with
-OH, halogen, -CN, -NR3R3, 20C(0)NR133R11,-LTHha JC(0)NR133R11,-C1-
C8-haloalkoky,-C1-C8-alkoky, C(0)0H,-C(0)0C1-C8-a f)0Benzyl,andoptionally hydrogen atoms
can also be replaced 25with deuterium atoms, 4.F dforC3-C7- cycloalkyl, phenyl or benzyl,
optionally substituted with halogen or deutegwu

(WO 09/47343)

Further information on structurally more distantly
related substances, SERMs or the wuse of particular
SERMs in the treatment of specific diseases 1s given

5 for example in EP 0584952, WO 96/21656; J. Endocrinol.
1994, 141, 335; EP 0124369; US 6645951; Bioorg. Med.
Chem. Lett. 2006, 14, 4803 - 4819; US 6153768;
Bioorganic & Medicinal Chemistry Letters 14 (2004) 4659
- 4663; DE 19521646 Al, Archiv der Pharmazie 333,

10 (2000) 305-311; US 6147105, DE 10117441, EP 138504, DE
19622457; DE 19636625, WO 98/07740, WO 99/33855, WO
00/14104, Mol. Pharmacol. 1991, 39: 421 - 428; J. Med.
Chem. 1986, 29, 2053 - 2059; J. Med. Chem. 1988, 31,

1316 - 1326; WO 00/55137, Us 20030105148, WO
15 2009047343, Indian Journal of Chemistry, Vol 25B, Aug.
1986, 832 - 837; WO004/58682 or Bioorg. and Medicinal

Chemistry 16 (2008) 9554-9573.

The problem to be solved by the present invention
is to make available alternative substances acting as

20 SERMs with improved physicochemical properties.

The present invention relates to compounds of

formula (I):



5 Rl and R11stand for hydrogen or C1-C8-alkyl, C3-C7-cycloalkyl, phenyl or benzyl optionally substituted
with halogen or deuterium, stands for a per- or partially-fluorinated -C1-C4- 10alkyl or per- or
partially-fluorinated C3-C8- cycloalkyl, stands for 4, 5, 6 or 7, stands for 2, 3, 4, 5 or 6, stands for O, 1 or
2, 15gstands for 0, 1, 2, 3, 4, 5 or 6 and their salts, solvVates or solvates of the salts, including all crystal
modifications. It was found that 6,7-dihydro-5H-benzo[7]Jannulene derivatives (1), which are linked in
the 8-position to 20 a fluorinated aromatic substituant and which are linked in position 9 to an optionally
substituted aliphatic chain, act as SERMs. Many of Hid:Claimed 6,7-dihydro5H-benzo[7]annulene
derivatives display - in contrast to the currently kno ERMs such as tamoxifen, 25 raloxifenes or
similar compounds - additionally a destabilizing action orfthe ERa content (residual relative ERa content
less than or equal to 30%). Over the entire structuratrange, these compounds display a high
anti-oestrogenic action in vitro (ICH values belo ﬂ),lpﬁ micromolar) and primarily even double-digit or
single-digit nanomolar ICH values for the inhibition 01\ estragiol-inguced luciferase activity). Compounds
according to the invention are the compounds of forpmHg) (1) aRd h eir salts, solvates and 35 solvates of
Véted by formula () and their salts,
solvates and solvates of the salts and the R mpQuridsRresented below as examples, which are
covered by formula (1), and their salts, solvatg @@ of the salts, provided that the compounds
stated below that are covered by formula (l)&re N z 6ady salts, solvates and solvates of the salts.
The compounds according to the invention can, eper‘ﬁding on their structure, exist in stereoisomeric
forms (enantiomers, diastereomers). In compounds of formula (1), there can be stereocentres on the
sulphur 10 atom (for p = 1) and/or in the residue X. Tthe invention therefore comprises the enantiomers
and/or diastereomeis andirespective mixtures thereof. The stereoisomerically uniform constituents can be
isolated in a known way from said mixtures of enantiomers and/or diastereomers. 15 Within the scope of
the present invention,'a compoufitds nantioeREAI Hlife &t ah erdHtioferic &Xcess dF thore than 90%
(> 90% ee). If the compounds accordingftetheYAvesiion ean 20eecmein tabesinericFsrms, the
present invention comprises all tautomeric formsst Bhysielogicallyukarmless saltsdf thexaompounds
according to the invention are preferred as salts within thegscopgf the;present jnuention. However, salts
that 25 are not suitable in themselves for phafr u%cr%u&ié:al uses but can be used for example for isolation
or purification of the compounds according to the invention are also covered.

&

R°, R® and R’ independently of one another stand
for hydrogen, fluorine, chlorine,
10 bromine, methyl, ethyl,

trifluoromethyl or nitrile

X is selected from the group
comprising hydrogen, C1-Cg—alkyl-,
C3-Cg-cycloalkyl-, Cy-Cg-alkenyl, Cy-
15 Cs—alkynyl, C1-Cs-alkyl-S(0),-, Cqi-
Cs—alkylcarbonyl-, phenyl-C,-Cg-
alkyl-, which optionally can be
substituted once, twice or multiply
with -OH, halogen, -CN, -NR®R?,
20 Cc(0)NRY"R™, -N(R')C(0)NR'R'", -C3-
Cs—haloalkoxy, -C1-Cg-alkoxy, -
C(0)OH, -C(0)0C1-Cg-alkyl or -
C(0)OBenzyl, and optionally
hydrogen atoms can also be replaced

25 with deuterium atoms,



Physiologically harmless salts of the compounds 30 according to the invention comprise salts of acid
addition of mineral acids, carboxylic acids and sulphonic acids, e.g. salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesulphonic acid, 33
toluenesulphonic acid, benzenesulphonic acid, acetic 6 acid, formic acid, trifluoroacetic acid, propionic
acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and benzoic acid.
Physiologically harfiles®8aks of the compoufieR™ accofdifig to the fwertdbh-also comprise salts of usual
bases, such as for example and preferably atkatilmeiatshalts (eighsodium and potassiumlsalts), salts of

alkaline-earth metals (e.g. calcium and magngsiumsalts) andinmanidm saltsy derivied; from ammonia or

organic 10 amines with 1 to 16 carbon atomsdlsuggu%se}‘_plruexample and preferably ethylamine,

diethylamine, trieth%gmine ethyldiisopropylamine, monoetﬁénolamine, diethanolamine, triethanolamine,
dicyclohexylarine, X diridfhyfaminoethanol, Stotaihe faiberZianta NI5 nethyiniotiidline, arginine,
lysine, ethylenediamine and N-methylpiperidifie.C7-Thoseddiwis of theearmpownds tHeatdorm a complex in
the solid or liquid state by coordination with seitentroleculesmareidesignatedtas solvatgswithin the
scope of 20 the invention. Hydrates are a spggiakform. of gplvates, in which coordination takes place with
water. Hydrates are Ypreferrgd as so vates within the scoapetof %e Qrfelsent invetntic?n._lciu_r hermore, the
present invention also corprses 25 prodrugs of the coimpounds’according to the invéntion. The term
"prodrugs" cokfprises confidtifds Which PRy thethiselves bedidlogicatRractiv/eSsr indetive; however,
during their residence timeijrrthexbbdy they are converted to compounds according to the invention (for
30 example metabaglically of hiydeolytically). s, Within the scope of the present invention, the substituents
have, unless stated otherwise g%e following meaning: | . Alkyl per se and "alk” and "alkyl" in alkoxy,
33 alkylcarbonyl,alkylamino,aﬁl( aminocarbonyl, 7 “alkoxycarbonyl,alkoxycarbonylaminoand
alkylcarbonylamino'stand f6P& %iRe P br Brarictidd alkyl residue with as a rule 1 to 6, preferably 1 to 4,
especially preférablg 1 to 8tearbeon &ems,; for-example 3 and preférably for methyl, ethyl, n-propyl,

isopropyl, tert-butyl,a rr'cherEWe"{‘Qd n- xgll. < (ﬁl\@)t% gtagds fs% f\)f(aagéfle algd p%rkrle)éeratélﬁgr methoxy,
ethoxy, n-propoxy, ISOPropoxy, tert-bu oxy, npentoxy and 1 n-hexoxy. %Alﬂylcar ony? stands for example

and preferably for faryl acee/1&hd p Im&fkiAdmiid Stsids for an alkylamino residue with one or

two (selected independently of one another) alkyl
It was found that 6,7-dihydro-5H-benzo[7]annulene

derivatives (I), which are linked in the 8-position to
20 a fluorinated aromatic substituent and which are linked
in position 9 to an optionally substituted aliphatic
chain, act as SERMs. Many of the claimed 6,7-dihydro-
5H-benzo[7]annulene derivatives display - 1in contrast

to the currently known SERMs such as tamoxifen,

25 raloxifenes or similar compounds - additionally a
destabilizing action on the ERo content (residual
relative ERO content less than or equal to 30%). Over

the entire structural range, these compounds display a
high anti-oestrogenic action in vitro (ICsy values below
30 0.6 micromolar) and primarily even double-digit or
single-digit nanomolar ICsy values for the inhibition of

estradiol-induced luciferase activity).

Compounds according to the i1nvention are the
compounds of formula (I) and their salts, solvates and

35 solvates of the salts, the compounds of the formulae
given below that are covered by formula (I) and their

salts, solvates and solvates of the salts and the



substituents. (C1-C3)-alkylamino stands for example for 15 a monoalkylamino residue with 1 to 3 carbon
atoms or for a dialkylamino residue with in each case 1 to 3 carbon atoms per alkyl substituent. For
example and preferably, we may mention: methylamino, ethylamino, n- propylamino, 20 pentylamino,
diethylamino, propyl amino, methylamino, methylaming. isopropyl amino,tert-butylamino,n-
n-hexylamino,N,N-dimethylamino,N, N- Nuethyl-Numethylamino, Numethyl-NunNuisopropy! N n
propylamino, Nut-bGRRRINEethyP REEFeR§famiPd &t Neh-hexyiRRl SHAlkyIaffrocatsenyl stands for
an alkylaminocarbonytresidueowittf onewdratwoI(seleetet] independenthysof onelanother)sallyl substituents.

(C1-C3)-alkylaminogaikemd stagds fenexample for agngnoalkylaminacarpeay! residye:with 1 to 3 carbon
atoms or for a dialkglgmig c rgggfw %%Q%Sidéﬂ?ew%ho@e%%%h case.l to, §1caarbm atoms %eortalkyl

. at or
substituent. For example and preferably, we may mention: me}fhy aminocarbonyl, ethylaminocarbonyl, n-
ﬁ‘@é}ﬁinocarbonyl,n- 35

propylaminocarbon§i56pBpytamirtocatBORGILTt- Bty RiReE&bdtyl, e
hexylaminocarbonyl,N,Nudimethylaminocarbonyl, diethylaminocarbonyl, .
Nuethyl-Numethylaminoc&bon§ R TR B e thyi4ah propylahtino&rbony NG o BpyIIRtin-

depending on their structure, exist 1in stereoisomeric

forms (enantiomers, diastereomers) . In compounds of
formula (I), there can be stereocentres on the sulphur
10 atom (for p = 1) and/or in the residue X. The invention

therefore comprises the enantiomers and/or diastereomers
and respective mixtures thereof. The stereoisomerically
uniform constituents can be isolated in a known way from
said mixtures of enantiomers and/or diastereomers.
15 Within the scope of the present invention, a compound
is enantiomerically pure at an enantiomeric excess of

more than 90% (> 90% ee).

If the compounds according to the invention can
20 occur in tautomeric forms, the present invention

comprises all tautomeric forms.

Physiologically harmless salts of the compounds

according to the invention are preferred as salts within

the scope of the present invention. However, salts that
25 are not suitable in themselves for pharmaceutical uses
but can be used for example for isolation or
purification of the compounds according to the invention

are also covered.

Physiologically harmless salts of the compounds

30 according to the invention comprise salts of acid

addition of mineral acids, carboxylic acids and
sulphonic acids, e.qg. salts of  Thydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, ethanesulphonic acid,

35 toluenesulphonic acid, benzenesulphonic acid, acetic



propylaminocarbonyl, Nut-butyl -Numethylaminocarbonyl, Nethyl-Nun-pentylamino-carbonyl and
Nun-hexyl-Nu methylaminocarbonyl. 5Alkoxycarbonyl stands for example and preferably for
methoxycarbonyl,ethoxycarbonyl,n-propoxycarbonyl, isopropoxycarbonyl,tert-butoxycarbonyl,n-
pentoxycarbonyl and n-hexoxycarbonyl. Alkoxycarbonylaminostandsforexampleand 10
preferablyformethoxycarbonyl amino, ethoxycarbonylamino,n-propoxycarbonylamino,
isopropoxycarbonylafiifio, té ABttBxFEabonyIEM e hO pERtOE carbBEny B iRG hexERjcarbonylamino,
methoxycarbonyl-Nimethylaminojethoxycarbonyl-d:i1h methylamino;ripropoxydarbenyldN-methylamino,

isopropoxycarbonylsNmmethylamiao, test-butoxycarbanyl-Naethylaming .
n-pentoxycarbonyl-N-methylamino and nhexoxycarbonyl-N-methylamino. Alkylcarbonylamino stands

for example and preferably,20 foracetdamino asetyl-N-methylamina, ethylgarbanylamingiand

ethylcarbonyl-l\g-megh Clgg_,négo t%yctlgglk%/}nsftar@lsofr(l)r al%:l%%l% I Iqroupsvgi{r% as afrullle 3 1o 8, preferably 5
to 7 carbon atoms, wherein the ring can also be partlal?y unsatur tef, for exampfé and 25 preferably for
cyclopropyl, cyclob&§FaS/clopentyl 36y cfdHex§ian & clobepRY e f e Rt stardS Fora HidHd- to tricyclic
aromatic, carbocyclizfgsidud wvith as sodie6 toahd caryorr atoms; faraeXample and pseferdbly for phenyl,
naphthyl and 30 phenasthreaykietereaiyh stands.for ansawnatic,inonagoe vicyelis4esigue with as a

rule 5 to 10, preferably; 5 tg 6 ring atoms and up{0,3. preferably up o 4 hetergatoms from the series S. 0
and N, for example and 33 preferably for thienyl, furyl, pyrrolyl, thiazoll%l,89 oxazolyl, imidazolyl, pyridyl,
yl,

pyrimidyl, pyridazingf iRSiyl“indazolyls BensofGranyi- behzathiopRghyl, Glinofity T5888molinyl.
Heuyocydy|gandgﬁgﬁa@ﬁ@ﬁ@r@bb&wgyax%amine, diethylamine, triethylamine,

ethyldiisopropylamine, monoethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-
15 methylmorpholine, arginine, 1lysine, ethylenediamine and

N-methylpiperidine.

Those forms of the compounds that form a complex in
the solid or liquid state by coordination with solvent
molecules are designated as solvates within the scope of

20 the invention. Hydrates are a special form of solvates,
in which coordination takes place with water. Hydrates
are preferred as solvates within the scope of the

present invention.

Furthermore, the present invention also comprises

25 prodrugs of the compounds according to the invention.
The term ‘"prodrugs" comprises compounds which may
themselves be biologically active or inactive, however,
during their residence time in the body they are
converted to compounds according to the invention (for

30 example metabolically or hydrolytically).

Within the scope of the present invention, the
substituents have, unless stated otherwise, the

following meaning:

Alkyl per se and "alk" and "alkyl" in alkoxy,

35 alkylcarbonyl, alkylamino, alkylaminocarbonyl,




5 preferably mono- or bicyclic, non-aromatic heterocyclic residue with as a rule 4 to 10, preferably 5 to 8
ring atoms and up to 3, preferably up to 2 heteroatoms and/or hetero groups from the series N, 0, S. SO,
SO2. The heterocyclyl residues can be saturated or partially 10 unsaturated. Five- to 8-membered,
monocyclic saturated heterocyclyl residues with up to tvo heteroatoms from the series 0, N and S are
preferred. For example and preferably, we may mention: tetrahydrofuranyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, morpho A laPrReMhalin nerhvdtea2epiny Ml q $6¥ine, chlorine,
bromine and iodinealkDeuteriomy tarld 19 usechmireference Torseastancesnawhie, mlthelrespective
position, the proportiag Qf20 deuteriugyis greatly dncreased relatiye ta the magurally ggcuiring isotopic
ratio, for example cgrsrg)ec)cu.na@ﬁwith Ianfig]ggc%@g; pEritg of 10 ;.100%, ig %%réicul IS Witthn Iijsloéopic purity of
50, 60, 70, 80, 90% or higher. 25Perfluorinatéd -C1- 4-alkyal stands for a éompfet&yafmonnated linear or
branched alkyl Tesidi& with Ss"A 171 (P4, Jreférably £10'% carBbiPatshis; for EXBRIE and preferably
for trifluoromethyl, tepentaffucroethytchéptaffuatoprdyhahnd 30 heptafluoroisopropyl.  Partially
fluorinated -C1-C4-alkyl stands for a partially fluorinated linear or branched alkyl residue with as a rule 1
to 4 carbon atoms - seleétéebfrgm, baenderesfricted tosalR 1z 2-tetraflucroethsatablly2,2£33
tetrafluoroethyl, 2,2 2<¢ifluero- 1= b {ifluerosmethyberhyl dob3odSxpentatiueropropyl;, n-
1,1,2,3,3,3-hexaﬂucggggg,g< ,]aledZ,gL%gx%ﬁfpctafluorobutyl, 1,2,2,3,3,3-hexafluoro-1-methylpropyl,
1,1,3,3,3-pentafluoro-2-(triffuoromethyl)propyl, 2,2,2- 3 trifluoro-1-methy1-1-(trifluoromethyl)ethyl,2-fluoro-
1,1-bis(fluoromethylethyl 1,2.2.2;3etrafluoreethyl, L1,3.3,3:pentafiugrontonyl.t. 1,2.3.3:3:
hexafluoropropyland2,2,2- -I-(trifluoromethyl)ethylarepreferred,and2,2,2-
10trifluoro-1-(trifluorothBtyl)etiyiaht 1213, B 328k ix fluoropropyl are especially preferred. Perfluorinated
-C3-C7-cycloalkylstandsfora completely fluorinated cycloalkyl group with as a rule 3 - 7, preferably 5 - 6

carbon atoms, for example 2P TS BreferaBTorpetdorodye RnEFerfusratyclolresy!.

or two (selected independently of one another) alkyl

substituents. (C;-C3)-alkylamino stands for example for
15 a monoalkylamino residue with 1 to 3 carbon atoms or
for a dialkylamino residue with in each case 1 to 3
carbon atoms per alkyl substituent. For example and

preferably, we may mention: methylamino, ethylamino, n-

propylamino, isopropylamino, tert-butylamino, n-
20 pentylamino, n-hexylamino, N, N-dimethylamino, N, N-
diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-

propylamino, N-isopropyl-N-n-propylamino, N-t-butyl-N-
methylamino, N-ethyl-N-n-pentylamino and N-n-hexyl-N-

methylamino.

25 Alkylaminocarbonyl stands for an alkylaminocarbonyl

residue with one or two (selected independently of one
another) alkyl substituents. (C;-C3)-alkylaminocarbonyl
stands for example for a monoalkylaminocarbonyl residue
with 1 to 3 carbon atoms or for a dialkylaminocarbonyl
30 residue with in each case 1 to 3 carbon atoms per alkyl
substituent. For example and preferably, we may
mention: methylaminocarbonyl, ethylaminocarbonyl, n-
propylaminocarbonyl, isopropylaminocarbonyl, tert-
butylaminocarbonyl, n-pentylaminocarbonyl, n-
35 hexylaminocarbonyl, N, N-dimethylaminocarbonyl, N, N-
diethylaminocarbonyl, N-ethyl-N-methylaminocarbonyl, N-



Partially fluorinated -C3-C7-cycloalkyl stands for a 3 partially fluorinated cycloalkyl group with as a rule to
7carbon atoms -selected from,but not restricted 20 to:2,2-difluorocycloheptyl,2-fluorocycloheptyl, 3,3-
difluorocycloheptyl, 3-fluorocycloheptyl, 4,4- difluorocycloheptyl, 4-fluorocycloheptyl, 4,4-
difluorocyclohexyl, 4-fluorocyclohexyl, 3,3- difluorocycfohexyl, 3-fluorocyclohexyl, 2,2- 23
difluorocyclohexyl,
methyl-N-n-propylaminocarbonyl, N-isopropyl-N-n-
propylaminocarbonyl, N-t-butyl-N-methylaminocarbonyl, N-
ethyl-N-n-pentylamino-carbonyl and N-n-hexyl-N-

methylaminocarbonyl.

5 Alkoxycarbonyl stands for example and preferably for
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, tert-butoxycarbonyl, n-

pentoxycarbonyl and n-hexoxycarbonyl.

Alkoxycarbonylamino stands for example and

10 preferably for methoxycarbonylamino,
ethoxycarbonylamino, n-propoxycarbonylamino,
isopropoxycarbonylamino, tert-butoxycarbonylamino, n-
pentoxycarbonylamino, n-hexoxycarbonylamino,
methoxycarbonyl-N-methylamino, ethoxycarbonyl-N-

15 methylamino, n-propoxycarbonyl-N-methylamino,

isopropoxycarbonyl-N-methylamino, tert-butoxycarbonyl-N-
methylamino, n-pentoxycarbonyl-N-methylamino and n-

hexoxycarbonyl-N-methylamino.

Alkylcarbonylamino stands for example and preferably

20 for acetylamino, acetyl-N-methylamino,

ethylcarbonylamino and ethylcarbonyl-N-methylamino

Cycloalkyl stands for a cycloalkyl group with as a
rule 3 to 8, preferably 5 to 7 carbon atoms, wherein the
ring can also be partially unsaturated, for example and

25 preferably for cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl.

Aryl stands for a mono- to tricyclic aromatic,
carbocyclic residue with as a rule 6 to 14 carbon atoms;
for example and preferably for phenyl, naphthyl and

30 phenanthrenyl.

Heteroaryl stands for an aromatic, mono- or
bicyclic residue with as a rule 5 to 10, preferably 5
to 6 ring atoms and up to 5, preferably up to 4
heterocatoms from the series S, O and N, for example and

35 preferably for thienyl, furyl, pyrrolyl, thiazolyl,



2-difluorocyclohexyl, 3,3- difluorocyclopentyl, 3-fluorocyclopentyl, 2,2- difluorocyclopentyl,
2-fluorocyclopentyl, 3,3- difluorocyclobutyl, 3-fluorocyclobutyl, 2,2- difluorocyclobutyl, 2-fluorocyclobutyl,
2,2- 30 difluorocyclopropyl, 2-fluorocyclopropyl. 4,4- D|fluorocyclohexyl 4-fluorocyclohexyl, 3,3-
difluorocyclohexyl,

oxazolyl, imidazolyl, pyridyl, pyrimidyl, pyridazinyl,
indolyl, indazolyl, benzofuranyl, benzothiophenyl,

quinolinyl, isoquinolinyl.

Heterocyclyl stands for a mono- or polycyclic,

5 preferably mono- or bicyclic, non-aromatic heterocyclic
residue with as a rule 4 to 10, preferably 5 to 8 ring
atoms and up to 3, preferably up to 2 heteroatoms
and/or hetero groups from the series N, 0O, S, SO, SO,.
The heterocyclyl residues can be saturated or partially

10 unsaturated. Five- to 8-membered, monocyclic saturated
heterocyclyl residues with up to two heterocatoms from
the series O, N and S are preferred. For example and
preferably, we may mention: tetrahydrofuranyl,
pyrrolidinyl, pyrrolinyl, piperidinyl, morpholinyl,

15 thiomorpholinyl, perhydroazepinyl.

Halogen stands for fluorine, chlorine, bromine and

iodine.

Deuterium or D is used in reference to substances

in which, in the respective position, the proportion of

20 deuterium is greatly increased relative to the
naturally occurring isotopic ratio, for example
compounds with an isotopic purity of 10 - 100%, 1in
particular with an isotopic purity of 50, 60, 70, 80,
90% or higher.

25 Perfluorinated -C;-Cs-alkyl stands for a completely

fluorinated linear or branched alkyl residue with as a

rule 1 to 4, preferably 1 to 3 carbon atoms, for

example and preferably for trifluoromethyl,

pentafluoroethyl, heptafluoropropyl and
30 heptafluoroisopropyl.

Partially fluorinated -C;-Cs-alkyl stands for a

partially fluorinated linear or branched alkyl residue
with as a rule 1 to 4 carbon atoms - selected from, but
not restricted to, 1,2,2,2-tetrafluorcethyl, 1,1,2,2-
35 tetrafluoroethyl, 2,2,2-trifluoro-1-



3,3-difluorocyclopentyl, 3,3- difluorocyclobutyl and2,2-difluorocyclopropyl are
preferred.4,4-Difluorocyclohexylisespecially 35 preferred. Asymbol*onabonddenotesthepositionof

attachment in the molecule. 11

When residues in the compounds according to the invention are
substituted, unless stated otherwise, the residues cande monosubstituted or polysubstituted. Within the
scope of the present invention, for all 5 residues that occur more than once, their meaning is independent

of one another. A substitGlisAVEHE bRE L AF5 BY three identical of différent 3GbRERNEST preferred.

Substitution with ong, Sulsstiiuéntistgtitetéspecialtypréferred. 10Compbunds, of formuta ¢} are preferred,

in which R2, R2, R9,R4,:R5-RERILRY indepensently of ane.anather stand femhydregspior fluorine,

wherein at least one substituent R2, R2,R9 and, R4
comprisinghydrogen,C_#igésgjﬁyﬁ?%%% L-lcoy;fc(f i

oalkyl-

which optionally carrbefsubstftiatkd Gihee, twice bf * £

10

15

20

25

30

35

1,1-bis(fluoromethyl)ethyl.
1,1,3,3,3-pentafluoropropyl,

hexafluoropropyl

(trifluoromethyl)ethyl

%5 %ng%ogl orine. Xis
ELCe220 al

1uoromethylyéthyl,

fcarbonyr

sielec£e frgm the group

-ghef

y[-c1-C6- alkyl-,

uoro-

1,2,2,2-Tetrafluoroethyl,
1,1,2,3,3,3-

and 2,2,2-trifluoro-1-

are preferred, and 2,2,2-

trifluoro-1-(trifluoromethyl)ethyl and 1,1,3,3,3-
pentafluoropropyl are especially preferred.

-C3-Cy-cycloalkyl stands for a

Perfluorinated

completely fluorinated cycloalkyl group with as a rule

3 7,
preferably

for

perfluorocyclohexyl.

preferably 5

6 carbon atoms,

perfluorocyclopentyl

for example and

and

Partially fluorinated -C3-C;-cycloalkyl stands for a

partially fluorinated cycloalkyl group with as a rule 3

to 7 carbon atoms
to:
difluorocycloheptyl,
difluorocycloheptyl,
difluorocyclohexyl,
difluorocyclohexyl,
difluorocyclohexyl,
difluorocyclopentyl,
difluorocyclopentyl,
difluorocyclobutyl,
difluorocyclobutyl,
difluorocyclopropyl,
Difluorocyclohexyl,
difluorocyclohexyl,
difluorocyclobutyl
preferred.

preferred.

*

A symbol on

selected from,

2,2-difluorocycloheptyl,

2

3-fluorocycloheptyl,
4-fluorocycloheptvyl,
4-fluorocyclohexyl,
3-fluorocyclohexyl,
-difluorocyclohexyl,
3-fluorocyclopentvyl,
2-fluorocyclopentyl,
3-fluorocyclobutyl,
2-fluorocyclobutyl,
2-fluorocyclopropyl.
4-fluorocyclohexyl,

2-fluorocycloheptvyl,

3,3-difluorocyclopentyl,

and

4,4-Difluorocyclohexyl

a bond denotes

2,2-difluorocyclopropyl

is

attachment in the molecule.

the position

but not restricted

3,3-
4,4-
4,4-
3,3-
2,2-
3,3-
2,2-
3,3-
2,2-
2,2~
4,4-
3,3-
3,3-

are

especially

of



multiply with -OH,halogen, deuterium,-CN,-NR8R9, 25C(0) NR1R11,-N(R1)C(0) NR1R11,
alkoxy,-C(0)0H,-C(0)0C1-Cs- alkyl or -C(0)0OBenzyl, R6 and R9stand for C1-C6-alkyl or benzyl, Rl and
R11stand for hydrogen, C1-C6-alkyl 30or benzyl, stands for -CF3, -C2F55, -C3F7, - C4F3 or
-C3-C7-cycloalkyl with 2- 4 fluorine atoms, stands for 413 or 6, 12 stands for 2, 3, stands for 0, 1

stands for O, 1,
When residues 1in the compounds according to the

invention are substituted, unless stated otherwise, the
residues can be monosubstituted or polysubstituted.
Within the scope of the present invention, for all
5 residues that occur more than once, their meaning 1is
independent of one another. A substitution with one,
two or three identical or different substituents is
preferred. Substitution with one substituent is quite

especially preferred.
10 Compounds of formula (I) are preferred, in which

Rl,If, R3,I#, RS,If or R7independently of one another

stand for hydrogen or fluorine,

wherein at least one
substituent R', R?, R’ and R*
15 stands for fluorine.

X is selected from the group
comprising hydrogen, C1-Cg-
alkyl-, Ci;-Cg-cycloalkyl-, C1-Cg-
alkyl-S(0),—, C1-Cq-

20 alkylcarbonyl-, phenyl-C;-Cg-

alkyl-, which optionally can be
substituted once, twice or

multiply with -0H, halogen,

deuterium, -CN, -NR®R’, -
25 C (0)NRIR!?, -N(R'%)C (0)NR'’R!?,
alkoxy, -C(0)OH, -C(0)0C;-Cg-

alkyl or -C(0)OBenzyl,

R® and R’ stand for C;-Cs¢-alkyl or benzyl,

R’ and R stand for hydrogen, Ci;-Cg-alkyl
30 or benzvl,

Y stands for -CF3;, -CyFs, -C3F7, -

C4F9 or -C3-Cy-cycloalkyl with 2-

4 fluorine atoms,

m stands for 4, 5 or 6,



4,50r6,0r2,2,3,4,50r 65 and their salts, solvates or solvates of the salts, including all crystal
modifications.  Compounds of formula (1) are also preferred, in which R2, R3, R4independently of one
another 10stand for hydrogen or fluorine, wherein at least one and at most two fluorine atoms should be
contained, R6 and R6independently of one another 15stand for hydrogen or fluorine, R7stands for
hydrogen, Xis selected from the group comprising hydrogen,-C1-C4- alkyl, cyclopropyl-, which can 20
optionally be substituted singly with -OH, -CN, methox§29e(HBH, 2C(6)0CH3 or&(0)0Benzylorsinglyor
multiply with -F or deuterium, 250r X is selected from methyl- S(0)2- or methylcarbonyl- standsfor -C2F5 |
CF2CF2CF3, -CF(®F3)2 or stands for 5 or 6, 30 nstridsifor34 8r 51 23 2.

q stands for 0, 1, 2, 3, 4, 5 or
6

5 and their salts, solvates or solvates of the salts,

including all crystal modifications.

Compounds of formula (I) are also preferred, in
which

independently of one another
10 stand for hydrogen or fluorine,
wherein at least one and at
most two fluorine atoms should

be contained,

R° and R® independently of one another

15 stand for hydrogen or fluorine,
stands for hydrogen,

X is selected from the group
comprising hydrogen, -C1-Cy-
alkyl, cyclopropyl-, which can

20 optionally be substituted
singly with -0OH, -CN, methoxy,
-C(0)OH, -C(0O) OCH; or -
C(0)OBenzyl or singly or
multiply with -F or deuterium,

25 or X is selected from methyl-
S(0);- or methylcarbonyl-

Y stands for -CFs, -CyFs, -
CF,CF,CF3, -CF(CF3); or - ,

m stands for 5 or 6,

30 n stands for 3, 4 or 5,



stands for O, 1 or 2, stands for 0, 1, 2, 3, 4 or 5 and their salts, solvates or solvates of the salts, including
all crystal modifications. 5Furthermore, compounds of formula (1) are preferred in which R2, R2, R4 and
R4independently of one another stand for hydrogen or fluorine, wherein at least one and at 10most two
fluorine atoms should be contained, R6 and R6indepehtlently of one another stand for hydrogen or
fluorine, with the restriction that R6 15and R6 do not mean fluorine simultaneously,
XstandsforC1-C4-akkyl-, optionally substituted with déafefieint 20 ¥stahd’forf -CF4, -C2F5,4,4-
difluorocyclohexyl, stands for 5 or 6, stands for 3 or 4, stands for 1 or 2, 25 gstands for 2, 3, 4 or 5 or in
the special case in Which Y stands for 4,4- difluorocyeRtéxyf Stafds for ¢ or 1 14 &id their salts,
solvates or solvates of the salts, including all crystal modifications.

and their salts, solvates or solvates of the salts,
including all crystal modifications.

5 Furthermore, compounds of formula (I) are preferred
in which
R', R?, R’ and R? independently of one another

stand for hydrogen or fluorine,

wherein at 1least one and at
10 most two fluorine atoms should
be contained,

R° and R® independently of one another
stand for hydrogen or fluorine,
with the restriction that R’

15 and R® do not mean fluorine
simultaneously,

X stands for C1-Cs-alkyl-,
optionally substituted with
deuterium,

20 Y stands for -CF3  -C,Fs, 4,4-
difluorocyclohexyl,

m stands for 5 or 6,

n stands for 3 or 4,

P stands for 1 or 2,

25 a stands for 2, 3, 4 or 5
or 1in the special case 1n which Y stands for 4,4-

difluorocyclohexyl,

a stands for

0 or 1



Compounds of formula (1) are especially preferred, as a subset of formula (I) in which
R12standsfor3,5-difluorophenyl-,3,4- difluorophenyl,2,4-difluorophenyl-,4- fluorophenyl, 10 R6 and R6
independently of one another stand for hydrogen or fluorine, wherein R6 and R6 do not mean fluorine
simultaneously, Xstands for C1-C4-alkyl- optionally substituted with deuterium, 15 Ystands for -CF3,
-C2F5, 4,4-difluorocyclohexyl, stands for 6, stands for 3 or 4, stands for 1 or 2, stands for 2, 3, 4 or 5 15
stands for 0 or 1 anéftAeir§5its, s6vAtEs orsolatesof fie saftsVmeRfdingfall rystaidnbaifications.  The
invention further relates tei¢ompoundsetforutad(hi rewhicts R1, R2, R3 and R4 independently of one
another stand for hydrogen or fluorine, wherein at least one substituent R2, R2, R4 and R4 stands for
fluorine. 10 The inventiondukihenselaies ta compaundsrof fermulasbb{bdhwhich &&R8and R2

independently ofongangthgrstand forhydragen, flyesine,chlorine,

\
( (|3H2)q
T(O)p
( ?H2)n
~
. ( H,C )y oz
HO |Ili"'li'}
: Lo (I
in which
R*? stands for 3,5-difluorophenyl-, 3,4-
difluorophenyl, 2,4-difluorophenyl-, 4-
fluorophenvyl,

10 R® and R® independently of one another stand for
hydrogen or fluorine, wherein R’ and R® do not

mean fluorine simultaneously,

X stands for C;-Cs-alkyl- optionally substituted

with deuterium,

15 Y stands for -CF;, -CyFs, 4,4-difluorocyclohexyl,
m stands for 6,
n stands for 3 or 4,
je) stands for 1 or 2,
a stands for 2, 3, 4 or 5

20 or 1in the special case 1n which Y stands for 4,4-

difluorocyclohexyl,



bromine,methyl,ethyl, trifluoromethyl or nitrile. The invention further relatesto compoundsofformula
(,in which X isselectedfromthegroup comprisingH,C1-C6-alkyl-,C3-C8- 20 25
cycloalkyl-,C2-C6-alkenyl,C2-Cs- alkynyl,C1-C6-alkyl-S(0)2-,Ci-as- alkylcarbonyl-, phenyl-C1-C6-alkyl-,
which optionally can be substituted once, twice or multiply with -OH, halogen,-CN,-NR8R8,-C(0)NR1R11,-
N(R1)C(0)NR18R11,-C1-C6-haloalkoky, -C1-C6- alkoxy, C(0)OH,-C(0)0C1-as- alkylor-C(0)0OBenzyl,and
optionally hydrogen@tomscanalsgtands for 0 or

and their salts, solvates or solvates of the salts,

including all crystal modifications.

The invention further relates to compounds of formula
5 (I), in which

Rl, R2, R’ and R*? independently of one another stand
for hydrogen or fluorine, wherein at
least one substituent Rl, R2, R’ and

R* stands for fluorine.

10 The invention further relates to compounds of formula

(I), in which
R°, R® and R’ independently of one another stand
for hydrogen, fluorine, chlorine,
bromine, methyl, ethyl,
15 trifluoromethyl or nitrile.

The invention further relates to compounds of formula
(I), in which
X is selected from the group
comprising H, C;-Cg-alkyl-, C3-Cg-
20 cycloalkyl-, C,-Cs—alkenyl, C,-Cs-
alkynyl, C1-Cs-alkyl-S(0),—, C1-Ce-
alkylcarbonyl-, phenyl-C;-Cs-alkyl-,
which optionally can be substituted
once, twice or multiply with -O0H,
25 halogen, -CN, -NR°R’, -C(0)NR'R'?,
N(R')C(0)NR'R",  -C;-Cs-haloalkoxy,
-C1-Cg-alkoxy, -C(O)OH, -C(0)0OC.:-Cg-
alkyl or -C(0)OBenzyl, and
optionally hydrogen atoms can also
30 be replaced with deuterium atoms.

The invention further relates to compounds of formula

(I), in which
R® and R’ stand for C1-Cg-alkyl, C3-Cq-
cycloalkyl, phenyl or benzyl
35 optionally substituted with halogen

and/or deuterium.



30 be replaced with deuterium atoms. The invention further relatesto compoundsofformula (I),in which
R8 and R8 standforC3 -C7 - cycloalkyl,phenylorbenzyl 35 optionally substituted with halogen and/or
deuterium. 16 The invention further relates to compounds of formula (), in which Rl andstand for
hydrogen or C1-C6-alkyl,
and/or deuterium. The invention further relates to compounds of formula (1) in which

The invention further relates to compounds of formula

(I), in which

10

15

20

25

30

35

10

R'® and rY

C3-C7-cycloalkyl, pHenyl or benzyl Soptionally substituted with halogen

stand for hydrogen or C;-Cg-alkyl,
C3-Cy-cycloalkyl, phenyl or benzyl
optionally substituted with halogen

and/or deuterium.

The invention further relates to compounds of formula

(I), in which

Y stands for a per- or partially-fluorinated -C;-C4-
alkyl or per- or partially-fluorinated C3-Cg-
cycloalkyl.

The invention further relates to compounds of formula

(I), in which

m stands for 4, 5, 6 or 7.

The invention further relates to compounds of formula
(I), in which
n stands for 2, 3, 4, 5 or 6.

The invention further relates to compounds of formula

(I), in which

o) stands for 0, 1 or 2.

The invention further relates to compounds of formula
(I), in which

a stands for 0, 1, 2, 3, 4, 5 or 6.

The invention further relates to compounds of formula
(I), in which

Rl, R2, R3, R4, R5, R® or R’ independently of one another

stand for hydrogen or fluorine,

wherein at least one substituent R?,

R?, R® and R? stands for fluorine.

The invention further relates to compounds of formula

(I), in which

X

is selected from the group
comprising H, Ci;-Cg-alkyl-, C3-Cg-
cycloalkyl-, C;-Cg-alkyl-S(0),-, Ci-
Cg—alkylcarbonyl-, phenyl-C;-Cg-
alkyl-, which optionally can be



stands for a per- or partially-fluorinated -C1-C4- 10alkyl or per- or partially-fluorinated C3-C8- cycloalkyl.
The invention further relates to compounds of formula (1) in which stands for 4, 5, 6 or 7. 15 The invention
further relates to compounds of formula (I) in which stands for 2, 3, 4, 5 or 6. The invention further relates
to compounds of formula (1) in which 20 pstands for 0,1 or 2. The invention further relates to compounds
of formula (1) in which stands for 0, 1, 2, 3,4, 50r 6.  The invention further relates to compounds of
formula 25(1) in which RI, R2, R3, R4, R5, R6bPRdeprhdentl§ of bhé&hoftierstand®eéihydrogen or
fluorine, wherein at least one substituent RIl, R2; 1IR3 and R4 Stards forflucrine80 FThe invention further

relates to compounds of formula (1), in whichptisselectegdfamthegroupycamprising ik GLCo-alkyl-,

C3-C8- 35cycloalkyl-, C1-C6-alkyl-S(0)2-, Ci- Eg-alkylcar_ I- Eheny_l- -C6- alkyl- ﬂhigh optionally
can be 17 substituted once, twice or multiplyawitﬁx-%jH, hgi%{gér? : deuteﬁl})rﬁ%?céL%Rang

-c(0)NRR-N(RDC(0)NR1R11, alkoxy,-C(0)0H=C(B)6C X6 21Kyl 50r -C(0)0Benzyl. The invention further
relates to compound@b®f forrna {Dnin Whith<R6 ard RIstaricbfor TRO6dIKyITr beprylla
(I), in which

R® and R’ stand for C;-Cgs-alkyl or benzyl.

The invention further relates to compounds of formula
10 (I), in which

10

R!® and R stand for hydrogen, C;-Cs-alkyl or

benzyl.

The invention further relates to compounds of formula
(I), in which
15 Y stands for -CF;3, -CyFs5, -C3Fy7, -C4F9
or -C3-Cy-cycloalkyl with 2-4
fluorine atoms.
The invention further relates to compounds of formula
(I), in which
200 m stands for 4, 5 or 6.
The invention further relates to compounds of formula
(I), in which
n stands for 2, 3, 4, 5 or 6.
The invention further relates to compounds of formula
25 (I), in which

independently of one another stand
for hydrogen or fluorine, wherein at
least one and at most two fluorine

atoms should be contained.

30 The invention further relates to compounds of formula
(I), in which

R° and R°® independently of one another stand

for hydrogen or fluorine.

The invention further relates to compounds of formula
35 (I), 1in which

7

R stands for hydrogen.



benzyl. The invention further relates to compounds of formula (I), in which 15Ystands for -CF3 fC2F 5 f
-C3F 7 f9 or-C3-C7-cycloalkylwith2-4 fluorine atoms. The invention further relates to compounds of
formula (1) in which 20 mstands for 4, 5 or 6. The invention further relates to compounds of formula (1) in
which stands for 2, 3,4, 50r 6.  The invention furthéfrelates to compounds of formula 25(1) in which
RI, R2, R9, R4independently of one another stand for hydrogen or fluorine, wherein at least one and at
most two fluorine atbhfs SHBIRE beCEontAiRESB0 Therirventich faffiepYeldtestd coRPFBUTds of formula
(I, in which R6 and R6independéently of one another stand for hydrogen or fluorine.  The invention

further relates to cognpounds affosmda; 356hHn whichyR7stands.for hydregen,s18 Jde, invention further
relates to compounds of formula (1), in which Xjs selected from the group comprising hydrogen, -
C1-C4-alkyl, cyclopropyl-,gépt&lléné%/qgubstift}/té%ogrs?ﬁgly with q%ﬁfg—l&aN, rlr/wetﬁg)%ﬁ{%( (()el§ -C(0)OCHS or
-C(0)0Bn or simyly or multipy With 51 detitBriumthet RSO or afethyidarboryl-O THeihvention further
relates to compounds of fermule£(())iRRhichrl 0 ¥stambs for=CR81LERFR; -CFRAXCF2EF3,oCF(CF3)2 or

deuterium, methyl-S(0),- or methylcarbonyl-.
The invention further relates to compounds of formula
(I), in which
10 Y stands for -CF3;, -CyFs5, -CF,CF,;CF3, -CF(CF3); or

JoN
The invention further relates to compounds of formula
(I), in which
m stands for 5 or 6.

15 The invention further relates to compounds of formula
(I), in which
n stands for 3, 4 or 5.

The invention further relates to compounds of formula

(I), in which
20 a stands for 0, 1, 2, 3, 4 or 5.
The invention further relates to compounds of formula
(I), in which
R° and R® independently of one another stand
for hydrogen or fluorine, with the
25 restriction that R° and R® do not

mean fluorine simultaneously.

The invention further relates to compounds of formula

(I), in which
X stands for C;-Cs-alkyl-.

30 The invention further relates to compounds of formula
(I), in which
Y stands for -CF;, -CyFs, 4,4-difluorocyclohexyl.
The invention further relates to compounds of formula
(I), in which

35 m stands for 5 or 6.

The invention further relates to compounds of formula

(I), in which



The invention further relates to compounds of formula (1), in which stands for 5 or 6. 15 The invention
further relates to compounds of formula (1), in which stands for 3, 4 or 5. The invention further relates to
compounds of formula (1), in which 20gstands for 0, 1, 2, 3, 4 or 5 The invention further relates to
compounds of formula (1), in which R6 and R6indepentfently of one another stand for
hydrogen or fluorine, with the 25restriction that R6 and R6 do not mean fluorine simultaneously. The
invention further relates to>éGmpouhe’s of feFméla (1), in which Xstands for C1-C4-alkyl-. 30 The invention
further relates to compoundsefformulabtirewhichlstands for -CEBpeGRES, 4 4-diftuarotyclohexyl. The
invention further relates to; gomposAds of formula (1), in which 35 mstands for 5 or 6. The invention further

relates to compounds of f%rtrnalulgs(l)fci)r%mihi%h 19 stands for 3 or 4. The invention further relates to
compounds of formula (I), In which stands for 1 or 2. 5 The invention further relates to compounds of

formula (1), in which™ 2fanteor 21 3% 4 B 55 4%ie iRVertisi fultheFRETRRS O confpotint€bfFormula (1), in

which (I), in which
a stands for 2, 3, 4 or 5.
The invention further relates to compounds of formula
(I), in which
10 in the special case 1in which Y stands for 4,4-

difluorocyclohexyl, g stands for 0 or 1.

The invention further relates to compounds of formula

(II), in which

15 RY stands for 3,5-difluorophenyl-, 3,4-
difluorophenyl, 2,4-difluorophenyl-,
4-fluorophenyl.

The invention further relates to compounds of formula
(IT), in which

20 R° and R® independently of one another stand
for hydrogen or fluorine, with the
restriction that R°> and R® do not

mean fluorine simultaneously.

The invention further relates to compounds of formula
25 (IT), in which
X stands for C;-Cs-alkyl-.
The invention further relates to compounds of formula
(IT), in which
Y stands for -CFi3;, -CyFs, 4,4-difluorocyclohexyl.
30 The invention further relates to compounds of formula
(IT), in which
m stands for 6.
The invention further relates to compounds of formula
(IT), in which
35 n stands for 3 or 4.
The invention further relates to compounds of formula
(IT), in which



10 in the special case in which Y stands for 4,4- difluorocyclohexyl, q stands for 0 or 1. The invention
further relates to compounds of formula (ll), in which 15 R12stands for 3,5-difluorophenyl-, 3,4-
difluorophenyl, 2,4-difluorophenyl-, 4-fluorophenyl. The invention further relates to compounds of formula
(1), in which 20 R6 and R6independently of one anoth&t stand for hydrogen or fluorine, with the
restriction that R6 and R6 do not mean fluorine simultaneously.  The invention further relates to
compounds of formBla 25@P2whict Xtatids’for C1-C4-alkyl-. The invention further relates to
compounds of formutae(ll},ninanthichn standsdor -CH34gbsdiflaorooyclohexyl. 3@ Thexinvémrtion further
relates to compounds of formula{1l3nin which stands for 6. The invention further relates to compounds of

formula (I1), in which 35 nstands for.3 or.4. The invention further relates to compounds of formula (l1), in
g nas for. 2 e 9.

which 20 stands foF 1 or f e invention further refates to compounds of formula (I1), in which stands for
2, 3, 4 or 5. 5 The invéntioNfiRther el dtes $8 onfiouHdof FormmiER Ay AR wWHich ihth&%fecial case in
which Y stands for 4 4% difliaroeyélohexyl, g stands for 0 or 1. The definitions of residues stated
individually in 10 the particidar epmbinationsserprefarredicormbinations heesiddes are jfdesired also

replaced with definitions of residues;af another combinatiqn ingdependently of the particular stated

combinations of the residues.
The definitions of residues stated individually in

10 the particular combinations or preferred combinations
of residues are if desired also replaced with
definitions of residues of another combination
independently of the particular stated combinations of

the residues.

15 Combinations of two or more of the preferred ranges

stated above are quite especially preferred.

The definitions of residues given above generally
or in preferred ranges apply both to the end products
of formula (I) and correspondingly to the raw materials

20 or intermediates required for production in each case.

The invention further relates to a method of
production of the compounds according to the invention.

The production of the compounds according to the
invention (I) or the compounds (II) as a subset of

25 formula (I) can be explained by the following synthesis

scheme.

Intermediates 5, which were prepared as 1in patent
specification WO 03/033461 Al, are shown 1in the
following general scheme (Synthesis Scheme 1), where

30 Rl, R2, R3, R4, R5, R® and R’ have the meanings given in

formula (I).



15Combinations of two or more of the preferred ranges stated above are quite especially preferred.
The definitions of residues given above generally or in preferred ranges apply both to the end products of
formula (1) and correspondingly to the raw materials 20 or intermediates required for production in each
case. The invention further relates to a method of prbduction of the compounds according to the
invention. The production of the compounds accordlng to the |nvent|on (D) or the comounds (II) as a

are shown in the foowm
5 30 R2! ?& R4, R4, Rs, Rs R7 have the meaings

(Synthesis Scheme 1), e
pikesis Seheme, ) Intermedia thesized by the conﬂensatlon

CH3 R6 Intermediate 5

(commercially availabte e.§’ from Aldrich, ABCR) undetthasi catalysison water with or without addition of
an organlc solvent that is ﬁt‘abmclﬁmér these conditions Intm@m@ Reactlons 1968, 18, 1; Justus

Reaction with potassmm

preferred. Intermedtes 3 age
person skilled in the art @
Reactions 1967, 15, g94;-Fe

Intermediate 4A

Intermediate 5

(Synthesis Scheme 1)

Intermediates 2 are synthesized by the condensation
reactions of acetaldehyde known by a person skilled in
5 the art with one of the intermediates 1 (commercially
available e.g. from Aldrich, ABCR) under basic
catalysis in water with or without addition of an
organic solvent that is stable under these conditions
(Organic Reactions 1968, 16, 1; Justus Liebigs Ann.
10 Chem. 1917, 412, 322; J. Org. Chem. 1951, 16, 1519;
Helv. Chim. Acta 1993, 76, 1901). Reaction with
potassium hydroxide with addition of dichloromethane
between 1 - 30°C is especially preferred. Intermediates
3 are then reacted according to the Knoevenagel
15 conditions known by a person skilled in the art with an
arylacetic acid (commercially available from e.g.
Aldrich, ABCR) (Organic Reactions 1967, 15, 204;
Tetrahedron Lett. 1998, 39, 8013). Reaction with acetic



22 anhydride and triethylamine at a temperature of 90C under reflux is especially preferred. Intermediates
4 are synthesized by catalytic hydrogenations, as known by a person skilled in the art (Houben Weyl,
"Methoden 5 der organischen Chemie" [Methods of organic chemistry], Vol. 4/1c Part 1, p. 14 ff. (1980),
Georg Thieme Verlag Stuttgart, New York). Intermedidtés 5 are prepared by the Friedel-Crafts
ring-closure methods that are familiar to a person skilled in the art (Chem. Rev. 101970, 70, 553; J.
Org. Chem. 1958, 23,5789, OIg). Therhr 1981Y46M29742F. MebCRm L1986 029 °P615). The use of
phosphorus pentoxiderinemethanesulphonicaeid eft irifluoremetihade sulphenicegdidtrthe

_temperadt_ure r«'isnge 0a§Q%M%M@w¢§§mm 'é5§§a%5'@gﬁaog@@[&%?sR fﬂgmfgizeg, 6 and
intermediates 5 can he produced according to .Synthesis Sc wherein R| , Rs R6 an
R7 have the meaning%/ g?vepnelrnsﬁ))rﬁ %%al I .gélergrk%H?ﬁ%g}%{gggﬁ,ﬁtﬁ%}g&ateMI%Itrﬁgﬁﬁgdiate 5
(Synthesis Scheme 9520 93fteriretiateShteTmediges R Strelat (F2RM CHEM S0y 2002, 5 can be
prepared by arylationcdf thé/dsakakiiown vy algfersén skilkdlin Chenr $38: 1997, 199144 108; J. Am.
124, 15168; J. Am. Chentt56e:t]9%6w25319) 12382 dmAat £hems Soce 1898p423314¥3; J. Am.

the Friedel-Crafts ring-closure methods that are
familiar to a person skilled in the art (Chem. Rev.
10 1970, 70, 553; J. Org. Chem. 1958, 23, 789, J. Org.
Chem. 1981, 46, 2974; J. Med. Chem. 1986, 29, 1615).
The use of phosphorus pentoxide in methanesulphonic

acid or trifluoromethanesulphonic acid in the

temperature range 0 - 30°C may be mentioned as being
15 especially preferred.
Alternatively, intermediates 5 <can Dbe produced

according to Synthesis Scheme 2, wherein R', R?, R?®, R%,

R°, R® and R’ have the meanings given in formula (I).

R
1
R R
R” O

5 R4
R Br
(l) Palladium catalysis
CH, R°

Intermediate 5

Intermediate K
(Synthesis Scheme 2)

20

Intermediates 5 can be prepared by arylation of the
intermediates K, as are known by a person skilled in
the art (J. Am. Chem. Soc. 1997, 119, 11108; J. Am.
Chem. Soc. 2002, 124, 15168; J. Am. Chem. Soc. 1997,

25 119, 12382; J. Am. Chem. Soc. 1999, 121, 1473; J. Am.
Chem. Soc. 2000, 122, 1360; Tetrahedron 2001, 57, 5967;
J. Org. Chem. 2001, 66, 3284; J. Org. Chem. 2006, 71,
3816; Org. Lett. 2002, 4, 4053; J. Organomet. Chem.



Chem. Soc. 2000, 122, 1360; Tetrahedron 2001, 57, 5967; J. Org. Chem. 2001, 66, 3284, J. Org. Chem.
2006, 71, 3816; Org. Lett. 2002, 4, 4053; J. Organomet. Chem. 23 2005, 690, 5832; Org. Lett. 2003, 5,
1479; J. Org. Chem. 2006, 71, 685; Tetrahedron 2005, 61, 9716; Angew. Chem. 2005, 117, 2497,
Angew. Chem. 2005, 117, 407; Angew. Chem. 2006, 218, 7789). For this, a palladium 5 compound (e.g.
Pd(OAc)2, Pd2(dba)3) is reacted with a ligand (e.g. EINAP, 2,2'-bis(diphenylphosphino)-1,1'- binaphthyl,
xantphos, triphenylp&sphine? DTPFS 421 '- Bis@i-o6yiphospttino)fetrocéde 21,3-di-teRtlsuty 1-2-
chloro-1,3,2-diazaphbspholiding, 2'7 10(diéyclonexylphesphina)-N,N-dinethylbiphenyt@~amine) in a
solvent (e.g. toluenepxylene; detsahydiafuragy dioxane digethaxygthapey tert-qutyl-methryl ether) with a

base (g.g. sodium t g-?bld}_anca te, po%&%u}m rg)lutaﬂ(g@t)e_,sochi}%m@ﬁdris(%e,potapsacsi[lirggygrrgde_, 15 _
potassium hexamethy disilazi e, tripotassium phosphate, caesium (;arl%onate and an aromatic halide or

triflate at a temperafit&SI A6t 166C IThe teifiperature"iee d4ida depend<Sar t sdivért. The palladium
compound used can agsofavéaleadyBb¥éR joinedto-doredspanding ligapdsi2oo) -1, 1" -
beforehand,forexampleéithu}Rd(allylde i pdPs)Pd(acaac il Patdpphed, [PaEmRtEu]2, Especially
preferably, palladiumijagetate with EINAEoF; xantphpsgrallylchlofoGl.3is(@,6-dis, 1 o -
|sopropylphenyl)|mlgﬁgl-z-ﬂldgng_%alladlugg ar%luie%ZS for the reactions. An alkali s%lt, of an alcohol as
base in THF at 60 - 80C IS espécially préferred, Reaction with palladium(ll) acetate, xaftphos, sodium
tertbutanolatelit THFhAYMEL FETRIRISG AT BSpEcially Preferridiviie ekedss of affi Hafidle is to be kept as
30 low as possible, preferably justrane eguivalentlofeary|, halige e, onesequiatént Diketone are used.
Intermediates 10 cayy be syathesized aseouing t@ Sypthesis,Scheme ShwheseinR), R2R3 RO RS -6 Ic
and R7 and m haveath%géeeanipg;ggivesnoigif&gml@gr(plgg%rr%ei%ig@ 8Igtoetrg15e§ili§(l}g 9. Intermediate 10
(Synthesis Scheme 3) Intermediate 6 can be gre(%a,re according to the con h|ti8n:~;dgown by a person

skilled in the art 5 (PEtraREAfON: AsynitRet 1990 Y %675 Org. BHetis 10 ydride,
15

potassium hexamethyldisilazide, tripotassium phosphate,
caesium carbonate) and an aromatic halide or triflate
at a temperature of 40-160°C. The temperature used also
depends on the solvent. The palladium compound used can

also have already been joined to corresponding ligands

20 beforehand, for example (ItBu)Pd(allyl)Cl,
(IPr)Pd(acaac)Cl, Pd(dppf)Cl, [PdBrPtBu],. Especially
preferably, palladium(II) acetate with BINAP or
xantphos or allylchloro(l,3-bis(2,6-di-

isopropylphenyl)imidazol-2-ylidene)palladium are wused
25 for the reactions. An alkali salt of an alcohol as base
in THF at 60 - 80°C is especially preferred. Reaction
with palladium(II) acetate, xantphos, sodium tert-
butanolate in THF under reflux 1s quite especially
preferred. The excess of aryl halide is to be kept as
30 low as possible, preferably just one equivalent of aryl

halide and one equivalent of ketone are used.

Intermediates 10 can be synthesized according to
Synthesis Scheme 3, wherein R', R?, R’, R*, R’, R® and R’

and m have the meanings given in formula (I).



1996, 61, 8536; Synthesis 2002, 2064). Analogous perfluorinated sulphonylenol ethers can also be
produced, with the nonafluorobutyl residue being replaced with e.g. trifluoromethyl. Reaction in the 10
presence of organic amines in ethers or halogenated solvents is especially preferred for the production of
intermediate 6. Reaction with nonafluorobutylsulphonyl4 25 fluoride in tetrahydrofuran/methyl tert-butyl
ether with 2,3,4,5,7,8,9,10-octahydropyrido[1,2- 41[1,3]diazepine as base and with cooling at 0-15C is
quite especially preferred. Intermediates 7 can be 5 prepared acc drqg to Sonogasr}@ with a palladium
catalyst (e.g. Pd(PPh3)4, Pd(C1)2(PPh3)2 and the same ¢ grCl talysts) and‘an SFhino base in an
aprotic solvent (Chem. Rev 200; 107, 874 Synthesis 198@ 0; Angew. Chem. 1994, 106, 1568), as

ped: J. OrgriChemi,15 1964, 29,
L. Hy dlum is

ther must be cleavedr byamsethods that are
known by a person skrllenitg HA Iaaerts("Protectrve Groupe ln Orgﬁngc Synthesis" 3rd edition, P- 250 ff.
(21999), John Wiley & Sons NE)ALYOI’k) Cleavage with boron tribromide is especially preferred 25 and
methyl ether cleavage with boron tribmsmide with addition oba pyrldfne derivative (e.g. ldfidine) with
cooling in an inert solvent (e.g, cﬂ iorqmethane) at 0-10C is'ﬁr' e egpecially preferred. IFd™y
Snediate 20 jn the side 3 €HAIR i§ tragsformed to an actiate
known by a person skilled|in the a 7 Afh. Chem. Sog. ¢ 64f‘ Tetrahedron Let}. 19
Angew. Chem. Int. Ed: i@@ SO , 92,
Chem. Soc., Perkin 35 ¥raps D80, 2_866 J Org en 86, 51, 5291; J. O¥g. £h 962, 27,
349). Conversion to fﬁe bromine compound with f?rphe lylphiosphine and carl5'8n tetrabromide in an inert
solvent (e.g. tetrahydrdfurdh) at 0 - 10C is especifily p‘?eferred 26 Intermediatés 11 can be prepared
according to Synthesis Sehem&d,)wherein halogen stands for chlorine, bromine or iodine, n has the
meaning given in formuld¢¥andXd:is selected from"tHEYRUD 5 comprising H, ¢MeCO8IAKII-,
C3-C8-cycloalkyl-, phenyi€@t@Biglkyl-, which optionally can be substituted once, twice or multiply with
-OH, halogen, -CN, alkoxy. xI11 Halogen( CH2 )( yN(CH2)nyO00 Intermediate 11
(Synthesis Scheme 4) 10The intermedigtgs 11 can be prepared according to the conditions known by a
person skilled in the art (J. Chem. Sog, 3 9RJ. Am. Chem. Soc. 1953, 75, 3700). Intermediates 16
can be prepared according to 15 $ d eme 5, where Y, q n have the meanrngs grven in formula

Intermediate 10

(Synthesis Scheme 3)

Intermediate 6 can be prepared according to the
conditions known by a person skilled 1in the art

5 (Tetrahedron: Asymmetry 1990, 1, 97; J. Org. Chem.
1996, 61, 8536; Synthesis 2002, 2064) . Analogous
perfluorinated sulphonylenol ethers can also be
produced, with the nonafluorobutyl residue Dbeing
replaced with e.g. trifluoromethyl. Reaction 1in the

10 presence of organic amines in ethers or halogenated
solvents 1s especially preferred for the production of

intermediate 6. Reaction with nonafluorobutylsulphonyl



27 YO H3K+ ( TH2)210 OH ( CHZ2 g O Intermediate 13 Intermediate 12 S /' ( CH2 CH2) n)(2
Intermediate 16 (Synthesis Scheme 5)  The commercial intermediates 12 (e.g. Aldrich) are converted
by the methods known by a person skilled in 5 the art to the intermediates 13 (J. Chem. Soc. 1939, 1248;
Synthesis 1996, 594; Hely. Chim. Acta 1946, 29, 671)2termediates 14 can be synthesized by the
methods known by a person skilled in the art (J. Chem. Soc. 1950, 579; J. Am. Chem. Soc. 1953, 75,
3700). 10 Intermediate®15%te prepared by e rrdthbas GfsyhtHesis RAGWPHY & petsbfskilled in the art
(Pharm. Chem. J. 1880h 23, 998). Intermediatés 4 65are, syrithésizeddahthrmethdds khodn by a person

skilled in the art (Orgy Bynth Galokd, 1021341 Lrg. 1pSynth, Gethoval£2,0290,0k943; Org. Synth.
Coll. Vol. 28 3, 256, 1953; J, Am, Chem, Soc. 1952, 74 5?% J.Am. Chem. Soc, 1954, 76, 658).
C

. £ . ved T o .
Intermediates 18 can’ e%resgPee %mcor,ollné:)%c()e (%tﬁesns eme 6, where Y, g, nhave the meanings 5

given in formula (1), BESREEER ctéf FORA grétp comfstng Hac11E6aIkg-, E3-E8Htbalkyl-,
phenyl-C1- C6-alkyFawhicts optibhatly cardléBubstitut@d ohtk; tWide lor naditiplycvith <@kedeuterium,
halogen, -CN, alkoxyommercial catalysts) and an amino base in an aprotic
solvent (Chem. Rev. 2007, 107, 874; Synthesis 1986,
320; Angew. Chem. 1994, 106, 1568), as known by a
10 person skilled in the art. Reaction with palladium
tetrakistriphenylphosphine and triethylamine in DMF at
60-100°C is especially preferred. Intermediates 8 can
be synthesized by the methods known by a person skilled
in the art (J. Org. Chem. 1990, 55, 3484; J. Org. Chem.
15 1964, 29, 3660; Chem. Ber. 1959, 92, 541) with a
transition catalyst and hydrogen. Hydrogenation with
palladium 1is especially preferred. Hydrogenation in
methanol with addition of base e.g. potassium
hydroxide, 1s quite especially preferred. To obtain
20 intermediate 9, methyl ether must be cleaved by methods
that are known by a person skilled in the art
("Protective Groups in Organic Synthesis" 3rd edition,
p. 250 ff. (1999), John Wiley & Sons New York).
Cleavage with boron tribromide is especially preferred
25 and methyl ether cleavage with boron tribromide with
addition of a pyridine derivative (e.g. lutidine) with
cooling in an inert solvent (e.g. dichloromethane) at
0-10°C is quite especially preferred. For preparation
of the example compounds, intermediate 10 in the side
30 chain is transformed to an activated form, as is known
by a person skilled in the art (J. Am. Chem. Soc. 1964,
86, 964; Tetrahedron Lett. 1973, 3937; Angew. Chem.
Int. Ed. 1975, 14, 801; J. Org. Chem. 1969, 34, 212; J.
Am. Chem. Soc. 1970, 92, 2139; J. Chem. Soc., Perkin
35 Trans. 1, 1980, 2866; J. Org. Chem. 1986, 51, 5291; J.
Org. Chem. 1962, 27, 349). Conversion to the bromine
compound with triphenylphosphine and carbon
tetrabromide in an inert solvent (e.g. tetrahydrofuran)

at 0 - 10°C is especially preferred.



011\s...C100/-3" (CH2)CI(CH2 CH 2)n)( CH2) n Intermediate 17 Intermediate 150 s ( CH2 )C H2
) NNx3 Intermediate 18 10(Synthesis Scheme 6) Intermediates 17 can be prepared by the methods
known by a person skilled in the art (Org. Prep. Proced. Int. 1982, 14, 45; J. Org. Chem. 1962, 27, 15
282). Oxidation with metaperiodate is especially prefefed. Oxidation with sodium metaperiodate is quite
especially preferred. Intermediates 18 can be prepared as described for intermediates 16. Intermediates
20 can be prepared accor@ifff e 20 Bhfithesis Schgime 7e wHEFEPARES have Bié nganiigs given in
formula (1), X4 is sefectetd drom thesgtopecomiprisinghidr €1-C6-alkybg &3-C8-cyalvalkylE ophenyl-C1-
C6-alkyl-, which optignally; can bg.substituted onge; twice-ommyltiply: with.-QHgdgutesium shalogen, -CN,
23 alkory. 29 C-OCLLGHI2 RPH LelPHayn Ingmedie [5iermigglated 0 14,02 ) CONX 0

5 comprising H, C;-Cg-alkyl-, C3-Cg-cycloalkyl-, phenyl-C;-

Ce-alkyl-, which optionally can be substituted once,

twice or multiply with -OH, halogen, -CN, alkoxy.

X1 )T1
| s N _O
Halogen N _O — N (cH )
~ / ( 2
(CH,) T n
2'n o) o)
(0]
Intermediate 11
(Synthesis Scheme 4)

10 The intermediates 11 can be prepared according to

the conditions known by a person skilled in the art (J.
Chem. Soc. 1950, 579; J. Am. Chem. Soc. 1953, 75,
3700) .

Intermediates 16 can be prepared according to
15 Synthesis Scheme 5, where Y, g, n have the meanings
given in formula (I), X2 is selected from the group
comprising H, C;-Cg-alkyl-, C3-Cg-cycloalkyl-, phenyl-C;-
Ce-alkyl-, which optionally can be substituted once,
twice or multiply with -0H, deuterium, halogen, -CN,

20 alkoxy.



Intermediate 20 (Synthesis Scheme 7)  Intermediates 19 can be prepared by the methods known by a
person skilled in the art (J. Org. Chem. 5 1957, 22, 241; J. Org. Chem. 2004, 69, 3824; J. Am. Chem.
Soc. 1941, 63, 2939; Org. Lett. 1999, 1, 189). Oxidation with per acids is especially preferred.
Intermediates 20 can be prepared as described for intéfmediates 16. 10Intermediates 14 can also be
prepared according to Synthesis Scheme 8, where Y and g have the meanings given in fornayla M. n+30
K ( TH2 )q Halogen scH3/( cH2 );,,- O Intermediate 14 (Synthesis Scheme 8) Gtiermegdiates [14 can also
be prepared from the 15 cotresponding halogen compounds by thg ethoc}l known by aéae'ian skilled in
the art (J. Am. Chem. Soc' 1853 @75-37663-0rg. CA ]')1384) 40,3231)7 30  +ntermediates#6, 18
and 20 can alternatively als@he prepared via Synthes é%% eme { where Y, p, g, n have the meanings
given in formula (1), X5 is selected from the group comprising H, G2-C6-alkyl-, 03-C8- 5 cycloalkyl-,
phenyl-C1-C6-alkyl-, whigh @ptiopally can be substituted ombe)rtedieésdBmultiply with -OH, deuterium,
halogen, -CN, alkoxy. VV \\ I V Intermediate 11SI (0) 110

Y Y
CI(CH
CH - (CH,),B s _c X2-NH,
T > ( CH2 )q (CH2 )n —_—

Intermediate 14 Intermediate 15

Y |
S
(CH, g™ ™ CHz)n/ Nx2

Intermediate 16

(Synthesis Scheme 5)

The commercial intermediates 12 (e.g. Aldrich) are
converted by the methods known by a person skilled in

5 the art to the intermediates 13 (J. Chem. Soc. 1939,
1248; Synthesis 1996, 594; Helv. Chim. Acta 1946, 29,
671). Intermediates 14 can be synthesized by the
methods known by a person skilled in the art (J. Chem.
Soc. 1950, 579; J. Am. Chem. Soc. 1953, 75, 3700).

10 Intermediates 15 are prepared by the methods of
synthesis known by a person skilled in the art (Pharm.
Chem. J. 1989, 23, 998) . Intermediates 16 are
synthesized by the methods known by a person skilled in

the art (Org. Synth. Coll. Vol. 1, 102, 1941; Org.

15 Synth. Coll. Vol. 2, 290, 1943; Org. Synth. Coll. Vol.



(CH2)---- S----A.-—--)w gl 10 (i HO n (:( 0 iIHO n 1-0' X5X5 Intermediate 13"--- N'7- N ) Intermediate
Intermediate 21Intermediate 22 V _00 Halogen (CH2 )'11\1 V(CH2)q (0) (CH2) In
Intermediates 16, 18,20 (Synthesis Scheme 9) 10Intermediates 21 are synthesized by reacting the
tosylates 13 or the corresponding halogen compounds Wwith an intermediate 11 by the methods known by
a person skilled in the art, as described for intermediate 15. Conversion to the intermediates 22 15 takes
place similarly to thé méthdds ¥8P prodlictibf of ieFmedrites 17%hd 19. CéAvérsioh to™termediates 16,
18 and 20 starting fidranintetmediatesi2] 06 22668 take place by the methods known by a person skilled
in the art (e.g. "Protective Groups in Organic Synthesis" 20 3rd edition, p. 320 ff. (1999), John Wiley &

Sons New 31
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Intermediates 18 can be prepared according to
Synthesis Scheme 6, where Y, g, n have the meanings
given in formula (I), X3 1s selected from the group
comprising H, C;-Cg-alkyl-, C3-Cg-cycloalkyl-, phenyl-C;-
C¢-alkyl-, which optionally can be substituted once,
twice or multiply with -0H, deuterium, halogen, -CN,

alkoxy.

Y Y
N\ s Cl N\ Cl
(CH )¢ N (cH) o (CH, &> (cH,)

n n

w

Intermediate 17

\

0]

Y I

N S
(CH, )¢

Intermediate 15

( CH, )n
Intermediate 18

(Synthesis Scheme 6)

Intermediates 17 can be prepared by the methods
known by a person skilled in the art (Org. Prep.
Proced. Int. 1982, 14, 45; J. Org. Chem. 1962, 27,
282) . Oxidation with metaperiodate 1is especially
preferred. Oxidation with sodium metaperiodate 1s quite
especially preferred. Intermediates 18 can be prepared

as described for intermediates 16.

Intermediates 20 can be prepared according to
Synthesis Scheme 7, where Y, g, n have the meanings
given in formula (I), X4 1is selected from the group
comprising H, C;-Cg-alkyl-, C3-Cg-cycloalkyl-, phenyl-C;-
C¢-alkyl-, which optionally can be substituted once,
twice or multiply with -0H, deuterium, halogen, -CN,

alkoxy.

N

X5

H

N
X3



York). Cleavage with acids is especially preferred and cleavage with trifluoroacetic acid is quite especially
preferred. The example compounds can be synthesized according 5 to Synthesis Scheme 10 by reaction
of intermediates 16, 18 or 20 with intermediate 10, where R2, R2, R4, R4, R6, R6, R7, m, n, p, g, Y have
the meanings given in formula (1), X6 is selected from4HAe group comprising H, C1-C6- alkyl-,
C3-C8-cycloalkyl-, phenyl-C1-C6-alkyl-, which 10 optionally can be éubstituted once, twice or multiply with
-OH, deuterium, hal8gen, -CN, alkoxy. Example compour{ds (Synthéisis Scheme 10) The example
compounds were syn%r\gsiz)ed'ﬁeqo %WQ)te/l 'Smh?ﬁs St@lafpmg&Q\byr %t'on/o(f:'intermediates 16, 18
or 20 with intermediate 1G. The reaé joAsrcan be carried out by’th rmthg%s2 mown by a person skilled in
the art as described for the conversion of intermediate 15 to intermedjate 16. The reaction in the presence
of 20 an alkali metal iodide S¥IRe€&8dRate of the alkali metal% A 4R &¥otic solvent such as DMF or NP
is especially preferred. 32 with the meaning X6 = H to example compounds with X7 selected from the
group comprising C1-C6-alkyl-, C3-C8- cycloalkyl-, C1-C6-alkyl-S(0)2-, C}§C6-alkylcarbonyl-,
phenyl-C1-C6-alkyl-, which optionally can be substituted 5 once, twice opmultiply with HOH, deuterium,
halogen, CN, NRR, -C(0) NR9R1, -N(R9)C(0)NR9R1, alkoxy Kr\C(O)OCJHCG-aIkyI. (Syhthesis Scheme
11) 10The reaction according to Synthesis Scheme 11 can be cagiigd \‘by(tr&meﬂf&jﬁ\as described
for the conversion of intermediate 15 to intermediate 16.  Further ex%m@le conipounds &h be obtained
according to Synthesis Scheme 12 by reaction of example compounld%lS \cﬁYgth %e meaning X7 =
C1-Cé6-alkyl-, C3-C8-cycloalkyl-, C1-C6-alkylcarbonyl-, phenyI-Cl-Cé]-amﬁ-, which have been substituted
once, twice or multiply with -C(0)0C1- C6-gHyhiieeléis Saiape ggmpounds with the meaning X8 =
C3-C8-cycloalkyl-, C1-C6-alkylcarbonyl-, 20 phenyl-C1-C6-alkyl-, which have been substituted once,

twice or multiply with -C(0)0OH. 33 Example compounds
Intermediates 19 can be prepared by the methods
known by a person skilled in the art (J. Org. Chem.
5 1957, 22, 241; J. Org. Chem. 2004, 69, 3824; J. Amn.
Chem. Soc. 1941, 63, 2939; Org. Lett. 1999, 1, 189).
Oxidation with per acids 1is especially preferred.
Intermediates 20 can be prepared as described for

intermediates 16.

10 Intermediates 14 can also be prepared according to
Synthesis Scheme 8, where Y and g have the meanings

given in formula (I).

S CH,
. Y
Y\ O K (\CH ) S~ ~CHy
('CH,) > 29 Y
[ 2 0
Halogen

Intermediate 14

(Synthesis Scheme 8)

Intermediates 14 can also be prepared from the
15 corresponding halogen compounds by the methods known by
a person skilled in the art (J. Am. Chem. Soc. 1953,

75, 3700; J. Org. Chem. 1984, 49, 3231).



(Synthesis Scheme 12)  Hydrolysis of the example compounds with the meaning X7 = C1-C8-alkyl-,
C3-C8-cycloalkyl-, CI-C8- 5 alkylcarbonyl-, phenyl-C1-C8-alkyl-, which have been substituted once, twice
or multiply with -C(0)0C1-C8- alkyl, to example compounds with the meaning X8 = CI-C8- alkyl-,
C3-C8-cycloalkyl-, C1-C8-alkylcarbonyl-, phenylC1-C8-alkyl-, which have been substituted once, twice or
10 multiply with -C(0)OH, can be effected by methods that are known by a person skilled in the art
("Protective Groups in OfgarfiE"SYHtRESS" 3fd edifiod st 250 f£31 999}, JorHWirel& SbHR New York; J.
Am. Chem. Soc. 1946, 68c185%d). Org. ChenhdB59, 24h2867)9 15 Reactiods with agueaus alkaline
solution and an aIclqﬁg}@r%}%pﬁg@ﬂﬁgfeémgqqpti@glsn\{wﬂgiar@.ﬁjlgal'b@et:-lafl hygﬁ@gggcﬁe.g. NaOH,
KOH, LiOH) are quitg especially preferr%d. Tgemcg_,rpgg}ljgds ﬁlccorg{rlgggatmg IT\[GI’]U% g&glay an 20

rou . & Yi=,
unforeseeable, valuable pharmacological and Cgﬁarmacoklnetlc spectrum of action. They are therefore

suitable for use’as MediAarproductst6Pthe 34 tredthient and!6t FropHiaxis st tiseas88 in humans and
animals. Within thelseopewdftiie present inveation,thetermctreatment tihgludesyrophYkaxis. The
pharmaceutical efficreytef-thengompougds aceondingitedxthe invention can be explained by their action
as SERMs.  The present invention further relates to the use of the compounds according to the
invention for the treatment and/or prophylaxis of diseases, pre\‘e\rably of gynaecologiéQI diseases, for
alleviating the symptoms 10 of the andropguse and menopause, . )fpr male and fematethgrmone
replacement therapy (HAT), namelybog for’ plrrgv%gg!otngnd for treatment; for the treatnhe(g)t of problems
accompanying dysménorrrpeﬁ\;ﬂr atment of dysefuncﬁ(%nal utering bleeding; treatment Sfadhe; 15

prevention and treatmé&h of car{jiovascular diseases; treatrgent(afrhypercholesterglaentia,apd

hyperlipidaemia; prevention and’treatment of atherosclergsi plinhibiting pralif ra}im f arterial smooth
muscle cells; for the treatf&RE ¥ tdpiratory distress 20 rome ofithe new[t%ir@ treatmeat of primary
pulmonary hypertension; fgr prevention and treatment of osteoporosis (Black,L.J., Sato, M., Rowley,
E.R., Magee, D.E., Bekele, A., Williams, D.C., Cullinan, G.dis/Bendete, R., Kauffméam®id= 2Bensch, W.A.,
25 Frolik, C.A., Termi\r(re, J.D. apgd Bryant, H.U.: Aaloxifene ELY 139481 HC1) prevents bone loss and
reduces serum cholestéfot Wijthout causing uterine hypertrophy in ovatectomized rats; J. Clin. Invest. 93:
63 - 69, 1994); for preventing bone loss in 30 postmenopausal women, inNpysterectognized women or in
women who have been treated with LHAH agonists or antagonists; inhibitioh of sperr maturation;
treatment of rheumatoid arthritis; for the prevention of Alzheimer'sdisease;treatmentofendometriosis; 35
treatment of myomata; treatment of myomata and endometriosis in combination L+HAH analogues;
treatment of hormone-dependent tumours (also in premenopausal women), e.g. okbgeast cancer or e.g.
of 35 endometrial carcinoma, treatment of prostatic diseases, treatment of benign|dis§ases of the breast
e.g. mastopathy. Moreover, based on their pharmacological profile, the compoun‘d%“ab,cording to the
invention are 5 suitable both for male and for female contraception.  The prgsent invention further
relates to the use of the compounds according to the invention for the treatment of irfertility and for
induction of ovulation. 10The present invention further relates to the use of fHE&dMdGnds8ccording to
the invention for the treatment and prophylaxByothasikEchemhARheimer's and other diseases of the central
nervous system, which is accompanied by cellular death of neurons. 15The present invention further
relates to the use of the compounds according to the invention for the production of a medicinal product
for the treatment and/or propiwiaxis Of giseasesa repasticne the aforementioned:diseases.

tosylates 13 or the corresponding halogen compounds

with an intermediate 11 by the methods known by a
person skilled in the art, as described for
intermediate 15. Conversion to the intermediates 22
15 takes place similarly to the methods for production of
intermediates 17 and 19. Conversion to intermediates
16, 18 and 20 starting from intermediates 21 or 22 can
take place by the methods known by a person skilled in
the art (e.g. "Protective Groups in Organic Synthesis"
20 3rd edition, p. 520 ff. (1999), John Wiley & Sons New



20The present invention further relates to a method of treatment and/or prophylaxis of diseases, in
particular the aforementioned diseases, using an effective amount of the compounds according to the
invention. 25The present invention further relates to the use of the compounds according to the invention
for the treatment and/or prophylaxis of diseases, in pafticular the aforementioned diseases. The present
invention further relates to the 30 compounds according to the invention for use in a method of treatment
and/or prophylaxis P afofeifighifigfed’ diseales I861the ARRATIoh akd B REXT e dHiflore other
active substances, inlparticutar farthe ttreatmentandfon prophitaxisofthéaforementienidd diseases. For
example and prefergbly; ¢he following may be mentioned as 5 suitable combination active substances:
oestrogens, gestagens and progesterone receptor antagonists.  Oestrogens are compounds (naturally
occurring or synthetic, sterQidalang, nan-steraidal.compaunds) that display qestreggpig; efficacy. Such
compounds ar%for 1}8 %(arggpllgé leéhigg eéc,ltnrgd'iod, %stradioldtes(t)@d(i)cg syrIRhee}mg% etsetrsadi'%l valerate,

estradiol benzoate, estro%es, mestranol, estriol, es}’rioﬁes%ccfnate and con szgat(%da oestrogen, including

conjugated equine 08stfBgerts &idH as BEFoReSpRate? 176%stfadiol 15 sulphatet 17a&estradiol
sulphate, equilin sulphate, 170-dihydroequilifisiiphate; hZastihydroes uilinvsalphate; equilenin sulphate,
170-dihydroequileninzsylphateiands d7adibydroeguilenia sutphatec Especiallygnteresting pestrogens are
ethinylestradiol, estgqu% 20 esé;ge_t@é)_l gy@t&mg&q _e,stralgilggﬁ/ 1(—:'_@1[(_3@?_55@9@1_-,15- benzgate, estrone,

mestranol and estrone sulphate. Ethinylestradiol, estradiol and mestranol are preferred as oestrogens,
and ethinylestlrgdiololgtels%e%%K/ p?sférr}éa SECEStagens ar8 tinderst¥56 f?{g JBhsk! %ﬁﬁe present
invention either as Mattifal P¥dgestarbpelitself sesyithBtic (Stroriakaid non-steroidal) derivatives, which
like progesterone itself bind to the progesterone receptor and, in dosages that are above the ovulation 30
inhibiting dose, inhibit ovulation. The following may be mentioned as examples of gestagens:
levonorgestrel, norgestimate, norethisterone, dydrogesterone, drospiré 5né13-beta—hydroxydesogestrel,3-
1R )
ketodesoges.treI(:etonoges.trel),17-H Ir’,n déacetylnorgestimate,19-norpro gsferone,

acetoxypregnenolone,allylestresiol,afngestone hforomggier&%ng, cyproterone, demegestone, desogestrel,
37 dienogest,dihydrogestgrone/dimethisteros Rethist%p@%@ﬁynodiolﬁfﬁéétate,ﬂurogestone

acetate,gastrinone,gestoden 8 A X6— T
; (CHy)m

Intermediate 10

Example compounds

(Synthesis Scheme 10)

The example compounds were synthesized according to

15 Synthesis Scheme 10 by reaction of intermediates 16, 18
or 20 with intermediate 10. The reactions can be
carried out by the methods known by a person skilled in

the art as described for the conversion of intermediate

15 to intermediate 16. The reaction in the presence of

20 an alkali metal iodide and a carbonate of the alkali
metals in an aprotic solvent such as DMF or NMP is

especially preferred.

Further example compounds can be obtained according

to Synthesis Scheme 11 by reaction of example compounds



hydroxymethylprogesterone,hydroxyprogesterone, 5 lynestrenol(=lynoestrenol),mecirogestone,
medroxyprogesterone,megestrol,melengestrol, nomegestrol, norethindrone (= norethisterone),
norethynodrel, norgestrel (including d-norgestrel and dI-norgestrel), norgestrienone, normethisterone, 10
progesterone, quingestanol, (17alpha)-17-hydroxy-11-methylene-19-norpregna-4,15-dien-20-yn-3-one,
tibolone, trimegestone, algestone acetophenide, nestorone, promegestone, 17-hydroxyprogesterone
ester, 19-nor- 17hydfoxyprotestetene 1T alfhasethinyidestostérofe, cirrounds  with X7
17alpha-ethiny1-19snrdrtestostefone d-d7deta-acetoxynb3hetanethgl-TZafpliaséthinyd-gon-4-en-3-onoxime
or the _compounds (ﬁ%@ggq]@wg) OO@G@ZDaier@ttg:wa;rz Ia}naptqg@gJaqmcggggggypo,rgestimgte,
norethlste_rone,drothrgn%g 1¥gr6q%eﬁ;[§e/rlo_n,eawr}gi%9 dcl)% olg)%satﬁr}e/ pcrg}‘lergeed.S[L)lrig)ss&reggn%_and dlen_ogest
are especially preferreoﬁ rogesterone receptor antagonists are compounds whic inhibit the action of
progesterone on its TREEptar"AS examples Wweé may’mehtion RUMBE, 5 BlapfstbreSTonaprisan
(110-(4-acetylpheny)- 1708\ droxy A F@-[R R202 2- penfafl Go@ ey Bestra-a19-eien3-one cf. WO
98/34947) and the compounds;ckaimed.in WO 08/58767. The invention also relates to pharmaceutical 30
preparations that contain at least one compound of general formula | (or physiologically compatible salts
of addition with organic and inorganic acids thereof) and the use of these compounds for the production of
medicinal products, in particular fqr the indications 33 mentioned above¢H38, The compounds can be
used for the indications mentiondd®baoye, both by oral and parenteral a r('g'nistration. The compounds
can also be used in combination with, the natural vitamin D3 or with ca| citribl analogues for osteogenesis
or as supporting therapy for therapjes that cause loss of bone mass (forcexample therapy with
glucocorticoids, chemotherapy). Trfé‘ﬁqmpounds of general formulg, | alsﬁo begsed 10 in combination
with progesterone receptor antagenists er inggombinationwith pure oestrogemnyagd in particular for use in
hormone replacement therapy ancq_{f)omrt & T : ¢ dfor controlling female
fertility. A therapeutic pI‘OCSiUC'[,FﬂZé @ nfoestrogen anda pure apti ooen for simultaneous,

ontai
sequential or separate use foriseleetivg oestragen therapy of pe

is already described in EP- @@ The compounds of genetalfe

combination with gestages S with gestagenic action or COCs (combined oral contraceptives),
in particular for use in premengpausal women for the treatment of dqynaecolo ical diseases such as
endometriosis, myomata or disturbances of 25 menstruation e.&."?ﬂ%‘?ﬁ%’ﬁ?ﬁ’ dea or hypermenorrhoea or
for the treatment of hormone-dependent tumours, e.g. breast cancer. The compounds of general formula |

can be administered both continuously (fyinthesisiehsmse1daily)

10 The reaction according to Synthesis Scheme 11 can
be carried out by the methods as described for the

conversion of intermediate 15 to intermediate 16.

Further example compounds can be obtained according

to Synthesis Scheme 12 by reaction of example compounds

15 with the meaning X7 = C;-Cg-alkyl-, C3-Cg-cycloalkyl-,

C,-Cg-alkylcarbonyl-, phenyl-C;-Cg-alkyl-, which Thave

been substituted once, twice or multiply with -C(0)0C.-

Cs-alkyl, to the example compounds with the meaning X8

= (C1-Cg-alkyl-, C3-Cg-cycloalkyl-, C;-Cg-alkylcarbonyl-,

20 phenyl-C;-Cg-alkyl-, which have been substituted once,
twice or multiply with -C(O)OH.



30 and in intermittent regimens. We may mention for example (but not exclusively) treatment regimes
such as once weekly, once monthly, daily for a period of several days, on particular days of the female
menstrual cycle (e.g. on 14 consecutive days of the 35 secretory phase or several days in the middle of
the menstrual cycle). The compounds of general forméfa | 39 can also be administered continuously over
a longer treatment period (e.g. 14-168 successive days) followed by a treatment pause, which is either
established (e.g. 14-84 days) or is flexible and lasts until the next 5 menstrual bleed. In these intermittent
treatment regimens the compounds of general formula | can be administered alone or in combination with
the aforementioned combination therapies, and these in their turn can be administered continuously or
also 10 intermittently. Thé(gompounds according to the invention can have systemic and/or local
action. For this purpose, they(can, bg administered in a suitable way, e.g. oral, parenteral, pulmonary,
nasal, sublingual, lingual, 15 b clg%)zl, rectal, dermal, transd?—:-gpa’, conjunctival, otic or as implant or stent.
For these routes of application,|st ftcompounds according to| thefnvention can be administered in suitable
dosage forms. 20Dosage forms:that function according to th%@r,i,or art, with rapid and/or modified release
of the compounds accordigg-togheinveRtion, containing th(eccrpr)npounds according to the invention in
crystalline and/or amorphized and/ogdiSsolyed form, are suitablé 25 fer oral application, for example

tablets (uncoated or coateq t4Bd € §mple with eﬁﬁTcog Rgg or coatings with delayed dissolution
or insoluble coatings,Rwhicl contralthe rélease of the compeyn ihg to the invention), tablets that
disintegrate 30 rapidly in ayity or films/wag [ ates, capsules (for example
hard-gelatin or soft-gelatiq ca %), coated tablets) ellets, powders, emulsions, suspensions,

aerosols or solutions. 40 infraarterial,intracardial,intra ralumbar) or with inclusion of absorption

(e.g. intramuscular,subcutdheous,intracutaneoustpércufaneeus or intggeeritgneal). Suitable dosage

forms 5 for parenteral applicafion, axe among others injection and INtGSioR Bréparations in the form of
solutions, suspensions, emulsions, lyophilizates or sterile powders. Suitable dosage forms for the other
routes of 10 administration are e.g. in{®aless Pttammatlutical forms (e.g. powder inhalers, nebulizers),
nasal drops, solutions, and sprays; tablets for lingual, sublingual or buccal administration, films/wafers or
capsules, suppositories, ear or eye preparations, vaginal 15 capsules, aqueous suspensions (lotions,
shaking mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems (for
example patches), milk, pastes] jeams, dustinghrowdseiaibplants;dntsauteiine systems tdS for drug

rdease(eg- meaning X7 = (C1-Cg-alkyl-, C3-Cg-cycloalkyl-, C1-Cg-
5 alkylcarbonyl-, phenyl-C;-Cs-alkyl-, which have been
substituted once, twice or multiply with -C(0)0C;-Cg-
alkyl, to example compounds with the meaning X8 = C;-Cg-
alkyl-, Ci3-Cg-cycloalkyl-, C;-Ce¢-alkylcarbonyl-, phenyl-
C1-C¢-alkyl-, which have been substituted once, twice or

10 multiply with -C(O)OH, can be effected by methods that
are known by a person skilled in the art ("Protective
Groups in Organic Synthesis" 3rd edition, p. 250 ff.
(1999), John Wiley & Sons New York; J. Am. Chem. Soc.
1946, 68, 1855; J. Org. Chem. 1959, 24, 1367).

15 Reactions with aqueous alkaline solution and an alcohol
are especially preferred. Reactions with an alkali
metal hydroxide (e.g. NaOH, KOH, LiOH) are dquite

especially preferred.

The compounds according to the invention display an
20 unforeseeable, valuable pharmacological and
pharmacokinetic spectrum of action. They are therefore

suitable for use as medicinal products for the



20 intrauterine coils), vaginal rings or stents.  The compounds according to the invention can be
transformed into the stated dosage forms. This can take place in a manner that is known per se by mixing
with inert, non-toxic, pharmaceutically suitable excipients. 25 These excipients include inter alia vehicles
(for example microcrystalline cellulose, lactose, mannitél), solvents (e.g. liquid polyethylene glycols),
emulsifiers and dispersing or wetting agents (for example sodium dodecylsulphate, polyoxysorbitan 30
oleate), binders (for‘&eahpRpolgHiny iy rivtitBheY,syhthétic aHERafRal polyrmersfor ekdmple albumin),
stabilizers (e.g. antiexidents,.suchcas ascorbic acidh, odlorarisgedsy ¢norgamepigimentstsach as iron

oxides) and taste apd/ay odour ceuegetasts.-35The; present inventign further relates to medicinal products
that contain at least one comeo(%und fccgfg@gatco the %nvg%tion usugllxéggeé@ecrc)\]/fvggnone or more 41 inert,

. pharmaceurica 34 e ¢omp g, t

non-toxic, pharmaceutlcgi?y suitable excipients, ind’ uset ereo?IFor the purposes stated above. Inthe
case of oral adrinisti&tion tHe aMourtper day R @it B b 06 nig/kg BodPweights The amount 5 of
a compound of general formula | to be administered varies over a wide range and can cover every
effective amount. Dependitiy 8/ $REonditiGir{o B tredtéd Endthedhethddof-ddmitistratfon, the amount
of the compound admnisteretbeandse 004co100mmig/kgchodyne0 weigktperday.forNeveértheless, it may
optionally be necessagstandeviatfipprthersiated aricunis, ramelsdependingarnbody yeight, route of
_admlnlst_ratlor_1, mdag?Hgl_erceg,pg&ga@ thﬁggg\é%ggb%qceagw&gggrlefp&ra&gg lgyg%q fime point or
interval in Whl%h app %catl%n takes place. Thus, in some cases it may be s%fflment tlo use less than the
aforementioned minimurm amdui Fwhereas it Bthel'CASES HvE StatledeUppeIQ fimit*Aitfst 58 8xceeded. In the
case of administratibffsiarge P aRBItS, SPARYBHERD ablvivabiRy to (@ilite thes&mits seégéfal individual
doses throughout thedayrevdheipercentagés:in thefoltowing tests aritdeexarpples<are, ufiless stated
otherwise, percentagesf:weight Rasts-are, paks byweaight. Prapedions ef sglvests, 25 gilution ratios
and information on 8%%%ntr%ti%rﬁ£qr quluéglli%iéj S%Ttei%éis r%Iate £n %%%pnggge t%%;lolum%. 42 List of
abbreviations, chemistry Ebcb_rewatlons an&acronyms: I:E%eh"lic.alrionlzatlon (@in N\ S)a"FLét'hin layer
chromatography DMESiREthyornfdide BRMSEHihethylIsUTBROXia8 Bt tHer of tHeGTtigsr (relating to
yield) ESlelectrospraydeniration ih M®8)<SChivBeisctrbasatography doupted witlhamssa

prevention and treatment of atherosclerosis; for

inhibiting proliferation of arterial smooth muscle

cells; for the treatment of respiratory distress

20 syndrome of the newborn; treatment of primary pulmonary

hypertension; for prevention and treatment of
osteoporosis (Black, L.J., Sato, M., Rowley, E.R.,
Magee, D.E., Bekele, A., Williams, D.C., Cullinan,
G.J., Bendele, R., Kauffman, R.F., Bensch, W.R.,
25 Frolik, C.A., Termine, J.D. and Bryant, H.U.:

Raloxifene [LY 139481 HC1l] prevents bone 1loss and
reduces serum cholesterol without causing uterine
hypertrophy in ovariectomized rats; J. Clin. Invest.
93: 63 - 69, 1994) ; for preventing bone 1loss in
30 postmenopausal women, 1in hysterectomized women or 1in
women who have been treated with LHRH agonists or

antagonists; inhibition of sperm maturation; treatment

of rheumatoid arthritis; for the prevention of
Alzheimer's disease; treatment of endometriosis;
35 treatment of myomata; treatment of myomata and

endometriosis 1n combination with LHRH analogues;
treatment of hormone-dependent tumours (also in

premenopausal women), e.g. of breast cancer or e.g. of



spectroscopy hour(s) HPLChigh-performance(high-pressure)liquid chromatography LC-MSliquid
chromatography coupled with mass spectroscopy Mass foundmass found in the mass spectrum
minminute(s) MSmass spectroscopy NRnuclear magnetic resonance Rfretention index (in TLC)
Rtretention time (in HPLC) RTroom temperature TFAtfifluoroacetic acid THFtetrahydrofuran 5 Purification
of the compounds according to the invention In some cases the compounds according to the invention
could be purified byspréparative HPIE forexamplerGsint eIt af aubspliifidr dpparafASf6m the company
Waters (detection of the compounds bydd¥idetectids anslealectsdsprajidéonizatéer®)in combination with

commercially available,dqrepacked HBLL calvmMNns {for examnple XBridge colump {freg: Waters), C18,
Sum, 30 x 15 100 mmg).fAEetonittiille [ water + %1% TEA .0.1%tforrg'g: acid was, used as the solvent
profile t nas rain O

’ t o
system. Instead of acetonitrile, methanol for examp e could also be used. 43 The flow 36ﬁng purification

was 50 mL / min. InSom@tasedthe déthpBangs delofding t6the nvEhtidAwaré Pffified by the following
method (HPLC-Method 1): Waters HPLC autopurification system Pump 2525, Sample 5 Manager 2767,
CFO, DAD 2996, ELSD 2884 PZ&°£800, '¢biGmn: ¥Bridte €38, 53R £60 53¢ RFmU86 ri/min, solvent:
water with 0.1% forirtie aciccapetonitrile €949 041 mainutey; 9%:he> 1:99eh7.6mMmintes; 1599, 7.5-10

minutes, detection perRAR:sean range 2HF400iNMeFLSRRAOMS &SI (Hn&Slilescandange 160-1000
m/z. In some cases fhe,campgunds according to the invention were purified by the following method
(HPLC-Method 2): XBridge C18, 5 um, 100 x 30 mm, 50 mL/min, solvent: 15 water with 0.1% formic
acid-methano} 70:30, -1, minyte; 70;30 5. 1:99 157 S minytes: 1:99,7.5-10, minytes, gther conditions
were similar to Method 1. , , ,

the compounds according to the invention for the

treatment and prophylaxis of stroke and Alzheimer's and

other diseases of the central nervous system, which is

accompanied by cellular death of neurons.

15 The present invention further relates to the use of
the compounds according to the invention for the
production of a medicinal product for the treatment
and/or prophylaxis of diseases, in particular the

aforementioned diseases.

20 The present invention further relates to a method
of treatment and/or prophylaxis of diseases, in
particular the aforementioned diseases, using an

effective amount of the compounds according to the

invention.

25 The present invention further relates to the use of
the compounds according to the invention for the
treatment and/or prophylaxis of diseases, 1in particular

the aforementioned diseases.

The present invention further relates to the
30 compounds according to the invention for use i1in a
method of treatment and/or prophylaxis of the

aforementioned diseases.

The present invention further relates to medicinal

products containing at least one compound according to



Freeze-drying or vacuum centrifugation was used for 20 removing the HPLC solvent mixture. The
compounds thus obtained could be in the form of TFA salts or formate salts and could be transformed to
the respective free bases by standard laboratory procedures that are known by a person skilled in the art.
25 In some cases the compounds according to the invention could be purified by silica gel
chromatography. For this, it would be possible for example to use prepacked silica gel cartridges (for
example from the cbffpany 8erSepartisidolate(r} Fiash silita gel) imesmbiaiion active
withtheFlashmastersicheomategraphifArgoaaut/Bidtage) and chromatogeapmesolveatsiopsolvent mixtures
such as for example hexaneaathyl aeetate anddichloremsthane andpethanel.and: additions 35 of

agueous ammonia solgtion could aﬂ)slo be Us ed. Str ch'[uraI anal}{lsis of the com[;goundsdaccording to the
. . an preterably, e &g ow1n% ay .be mentione as i
invention: 44 In some cases the compounds according to the invention were analysed by LC-MS: One

method of analysis G8&83WaS baSEGdN the Iolowity pafamEters: 55 SyRtem Watkrs A&ty UPLC-MS:
Binary Solvent ManageraSantpleMamagertOrgamzer, Colephe MamdgeroPDASELSD, SQD 3001, column:
Acquity BEH C18, 1.7 um, 50x2.1 mm. Water with 0.1% TFA or with 0.1% formic acid was used as
solvent A. Solvent B conQstéd eferetonitrile. 10"Gradieat 04L& 1199% B 118 11200 min 99% B, flow
0.8 mL/min, temperaiurertQG csarplersalation d{imgénLdnacetenitrile/watens s injeetion 2.0 I,
detection per DAD aq%ﬁ%nﬂegé&%ggg}m&_té@i%%;s' g@cgs|Cglgpgﬁgra£ang§el69§rooo m/z. 15 In

some cases trie comgoun?s accordin}(l),to the mvegtjon were analysed b}/ LC-MS: retention times Rt from
LC-MS analysig: deté&ibh Uv = 260450 it GRSy HPLE S5@&M rom the CoMSARY Waters)/MS
100-800 dalton; 20 SM20RficYetassSPNVEREECZQ AT0G) A TESIposThode (fdr progténsrh ®f positively
charged molecular insyoHPEC cokwmmaXBridge fMaters), 2dsx 500mm sBEH batkm; solvent: A:

water/0.05% formicagid,.Baacgtonityile - Gradignt: 10:90% 8 iy 1.7 sy 99%6 Bifor QZ.mir, 98-2% 25 B in
0.6 min; flow rate: 1.3 mL / min. In some cases a Waters ZQS4 quinstrumeln; or a tSin%!e Quadrupol API

. . “oestrogens éuc 6\/ estrone ate, .. g—es Tradlo
(atomic pressure |on|zat|on2mass etectora( aters) was used for recording a mass spectrum. 30 The

following symbadls afé tRea5A the NIMIREGATEOF the cotpBaAdS acciing t6 the IVeibR: s singlet d

doublet t triplet g 17B-dihydroequilin sulphate, 17a-dihydroequilin
sulphate, equilenin sulphate, 17p-dihydroequilenin

sulphate and 1l17o-dihydroequilenin sulphate. Especially

interesting oestrogens are ethinylestradiol, estradiol,

20 estradiol sulphamate, estradiol valerate, estradiol-15-

benzoate, estrone, mestranol and estrone sulphate.

Ethinylestradiol, estradiol and mestranol are preferred

as oestrogens, and ethinylestradiol is especially
preferred.
25 Gestagens are understood in the sense of the

present invention either as natural progesterone itself
or synthetic (steroidal and non-steroidal) derivatives,
which like progesterone itself bind to the progesterone
receptor and, 1in dosages that are above the ovulation
30 inhibiting dose, inhibit ovulation. The following may
be mentioned as examples of gestagens: levonorgestrel,
norgestimate, norethisterone, dydrogesterone,
drospirenone, 3-beta-hydroxydesogestrel, 3-
ketodesogestrel (= etonogestrel), 17-
35 deacetylnorgestimate, 19-norprogesterone,
acetoxypregnenolone, allylestrenol, amgestone,

chloromadinone, cyproterone, demegestone, desogestrel,



guadruplet quin quintuplet m multiplet 45 br broad mc centred multiplet Intermediate 1-2
(2E)-3-(2-Fluoro-3-methoxyphenyl)acrylaldehyde 50 g of potassium hydroxide was dissolved in 250 mL
water, and 50 g (0.324 mol) of 2-fluoro-3- methoxybenzaldehyde in 200 mL dichloromethane was added.
57.16 g acetaldehyde in 250 mL water was added 10 éfopwise in 3 hours. Stirring was continued
overnight and for 1 day at room temperature. 15 g acetaldehyde in 60 mL water was added dropwise. It
was stirred for a furfhe¥ 2 Rdtirs at roomtéehijseratiiret #Was shaken thfe@ s Withdiehloromethane.
The combined orgaaithi5s phases were adjusted with acetic acidewater 1:4 tolapbbebbdgavashed with

water, dried over magpegium sulphaé%gaglqgg}g@ntrated by evaporation. It wasqaurified an Silica Gel 60
(solvent: hexane, h Xane-e eﬂ%f efate 955, and 90:10). 38 g (65% ftheor of 20 %roduct was obtained.

'H-NR (400 MHz, chidroform-di): 8 = 3.99 (s, §H3n8 77 (dd, &é 7 10-7.18 (m, 2H),
7.69 (d, 1H), 9.73 (4195 T THtérmediate 2-2 (2EJPLEAHN é'metho%ﬁbﬁ%ﬁﬁﬁﬁ&ﬂehyde cH 46
250 mLdichloromethade P23/ ¢4 298rrolef. acetaldehgde st 210 mL watehwasaddéd efopwise at below
30C in 2 hours. Stirfingawas eontinued oxernight atrasta temperature..Qr eachsafdfoundays, 1 mol-

norethynodrel, norgestrel (including d-norgestrel and
dl-norgestrel), norgestrienone, normethisterone,
10 progesterone, guingestanol, (17alpha)-17-hydroxy-11-
methylene-19-norpregna-4,15-dien-20-yn-3-one, tibolone,
trimegestone, algestone acetophenide, nestorone,
promegestone, 17-hydroxyprogesterone ester, 19-nor-
17hydroxyprogesterone, l7alpha-ethinyl-testosterone,
15 l17alpha-ethinyl-19-nortestosterone, d-17beta-acetoxy-
13beta-ethyl-17alpha-ethinyl-gon-4-en-3-onoxime or the
compounds disclosed in WO 00/66570, 1in particular
tanaproget. Levonorgestrel, norgestimate,
norethisterone, drospirenone, dydrogesterone and
20 dienogest are preferred. Drospirenone and dienogest are

especially preferred.

Progesterone receptor antagonists are compounds
which inhibit the action of progesterone on its
receptor. As examples we may mention RU 486,

25 onapristone, lonaprisan (11R- (4-acetylphenyl)-173-
hydroxy-17p-(1,1,2,2,2-pentafluoroethyl)estra-4,9-dien-
3-one cf. WO 98/34947) and the compounds claimed in WO
08/58767.

The invention also relates to pharmaceutical

30 preparations that contain at least one compound of
general formula I (or physiologically compatible salts

of addition with organic and inorganic acids thereof)

and the use of these compounds for the production of
medicinal products, in particular for the indications

35 mentioned above.



5 equivalent of acetaldehyde was added dropwise in 3 portions of 6 mL and stirring was continued
overnight or over the weekend. The reaction mixture was shaken three times with dichloromethane. The
combined organic phases were adjusted to a pH of 5-6 with acetic acid- 10 water 1:3, washed with water,
dried over magnesium sulphate and concentrated by é¥aporation. It was purified on Silica Gel 60
(solvent: hexane, hexane-ethyl acetate 95:5, 90:10, 85:15, 80:20 and 70:30). 17.56 g (30% of theor.) of
product was obtained. 15'FRNREQABPMIIE, chldFofoRfi-dif:se< 3.93Ys, Br, 6i64i@at1A)S7.11-7.17 (m,
3H), 7.42(d, 1H), 9.66r(dj dkBdinterrhediate 1-82{2E,4k)-5-(@-kluoro3:methpxypheryE)i2-(4-
fluorophenyl)penta-2#4:digngic acid,, 17.88 g (0.116 mol) of (4-fluorophenyl)acetic acid and 32.2 mL
(0.232 mol) of triethylamine were added to 25 19.00 g (0.105 mol) of (2E)-3-(2-fluoro-3-

methoxyphenyl)acrylaldefiyse g 2.2 mL 0,232 mol)ef acetic anhydsids: itwas stigred for 10 hours at
100C and overnpigh atroom Jlerrgfe{,algyg%ﬂh%geqjcrﬂ%nylxtugel\évag ﬁ%‘iregno to igl%/gvaggg_, with 5 vol.%
concentrated 30 hy rochloric acid and extracted with cjhforo?:orm three times. The combined organic
phases were wash&FWRRASTART thic@ dried overTRaghésRim 'Sufsliaté an@ra7therapies
concentratedbyevaporstionDiisoplopyletherhexaneds ¢ wasaddeduwive tEsiduefilteredhwith suction

and driedinadryingcgbireicsk:-01a(63%e0fthern)of preduct)was isolated. 5
1H-N1'E(400MHz,chloroform-di):principal isomer: 8 =

The compounds of general formula I can also be used

10 in combination with progesterone receptor antagonists
or 1n combination with pure oestrogen, and 1in
particular for use in hormone replacement therapy and

for the treatment of gynaecological disorders and for
controlling female fertility. A therapeutic product,

15 containing an oestrogen and a pure anti-oestrogen for
simultaneous, sequential or separate use for selective
oestrogen therapy of perimenopausal or postmenopausal

states is already described in EP-A 0 346 014.

The compounds of general formula I can also be

20 given 1in combination with gestagens, substances with
gestagenic action or COCs (combined oral
contraceptives), in particular for use in premenopausal
women for the treatment of gynaecological diseases such

as endometriosis, myomata or disturbances of

25 menstruation e.g. dysmenorrhoea or hypermenorrhoea or
for the treatment of hormone-dependent tumours, e.g.

breast cancer.

The compounds of general formula I can be
administered both continuously (for example once daily)

30 and 1n intermittent regimens. We may mention for
example (but not exclusively) treatment regimes such as
once weekly, once monthly, daily for a period of
several days, on particular days of the female
menstrual cycle (e.g. on 14 consecutive days of the

35 secretory phase or several days in the middle of the

menstrual cycle). The compounds of general formula I



3.88(s, 3H), 6.82-6.96(m, 3H), 6.99(d, 1H), 7.08- 7.13(m, 1H). 2H), 7.20 (d,1H),7.27-7.32 (m,2H), 7.76 (d,
10 Intermediate 2-3 (2E,4E)-5-(4-Fluoro-3-methoxypheny1)-2-(4- fluorophenyl)penta-2,4-dienoic
acid
39

can also be administered continuously over a longer

treatment period (e.g. 14-168 successive days) followed

by a treatment pause, which is either established (e.g.

14-84 days) or 1s flexible and lasts until the next

5 menstrual Dbleed. In these intermittent  treatment

regimens the compounds of general formula I can be

administered alone or in combination with the

aforementioned combination therapies, and these 1in

their turn can be administered continuously or also

10 intermittently.

The compounds according to the invention can have
systemic and/or local action. For this purpose, they
can be administered 1in a suitable way, e.g. oral,
parenteral, pulmonary, nasal, sublingual, lingual,

15 buccal, rectal, dermal, transdermal, conjunctival, otic

or as implant or stent.

For these routes of application, the compounds
according to the invention can be administered in

suitable dosage forms.

20 Dosage forms that function according to the prior
art, with rapid and/or modified release of the
compounds according to the invention, containing the
compounds according to the invention in c¢rystalline
and/or amorphized and/or dissolved form, are suitable

25 for oral application, for example tablets (uncoated or
coated tablets, for example with enteric coatings or
coatings with delayed dissolution or insoluble
coatings, which control the release of the compound
according to the invention), tablets that disintegrate

30 rapidly in the oral cavity or films/wafers,
films/lyophilizates, capsules (for example hard-gelatin
or soft-gelatin capsules), coated tablets, granules,
pellets, powders, emulsions, suspensions, aerosols or

solutions.

35 Parenteral application can take place with

avoidance of an absorption step (e.g. 1intravenous,



15.3 mL (162.2 mmol) of acetic anhydride and 22.5 mL 15(162.3 mmol) of triethylamine were added to
15.2 g (84.4 mmol) of (2E)-3-(4-fluoro-3- methoxyphenyl)acrylaldehyde and 13 g (84.3 mmol) of (4-
fluorophenyl)acetic acid. It was stirred for 8 hours at 100C. This reaction mixture, together with a second
20mixture(15.95 g(88.5 mmol)of(E)-3-(4-fluoro-3- meth®xypheny1l)-propenal) was poured onto 800 mL
ice/water with 5 vol.% concentrated hydrochloric acid, and stirred. It was extracted twice with 300 mL
dichloromethane anklfwige ety 580 mL chloreféit.arke 25 .combinedGrganic'phases wefe heated until
all solids had dissolvedrthenmivasheddthreerfintes with1200 mL wafer, dsiegroveromagnesiim sulphate and

concentrated by evaperatigns Jhesresidue wassstiyred im adnixture of n-hexane-and,diilsepropyl ether 1:1

for 1 hour under 30 ggﬁg)&.tgrﬁe?ﬁgggctloorn mi t%é% (\év]glstcoolego f_m@l{yilg an ice bathg éhefgggg was filtered

with suction, washed again with n-hexane- ||$opro.pyf)gﬁ1%r 1:1and rlefind%f%éa vacuum drying cabinet.
38.67 g (71% of theldr}) oPpréttict Wds i€BRted >t O-NIE (3B RS ERforfori i prifitipal isomer: 8
= 3.87 (s, 3H), 6.6850d, 1) 658647.181@pa6HY, I02?37133 (M2HFo72 ¢, 1E).1Exampies for
intermediate 4 Generadispecification 4 fartheipreparation obdi 1ig of dienecarboxylicacidewas dissolved
in 20 mL 10 tetrahyggqjgéqrg; and was hydrogenated with 0.1 g of 10 wt.% palladium on activated charcoal
at normal pressure until the hydrogen had been absorbed completely. The catalyst was filtered on

kieselguhr and washgd with getraggg%granfgplggiltraggyvaséﬁeeva@gﬁgged to dryness. The product was
formed quanti{ativel . Intermediate 1- 5-(2-FIuoro-3-methoxyphe%gli)-z-é}%- fluoro hengg?entanoic acid
22-(4k

20 OH 21.0 g(66.4MMBISHEE 4Es-(3Hftiors-F methdsgpheny {ropheRvjHénta-2,4-dienoic
acid was reacted adctriing 6 geneparspretificatioh™s. SLH-NIE {300 MMz, elordfoffithif 8 = 1.45-1.68
(m, 2H), 25 1.72-1.89 (m: 1b4)s 2.02:2.1Z(maviH), 254-2023 (i 2H)i 13,55 1t, 16)b3:865(s8H), 6.69 (mc,
lH), 6.79 (dt, 1H)’ 6391-%954571, 3|3)in7i-g¥'s*,7b§9t(%nz,H)-films/wafers or capsules,

suppositories, ear or eye preparations, vaginal
15 capsules, agqueous suspensions (lotions, shaking
mixtures), lipophilic suspensions, ointments, creams,

transdermal therapeutic systems (for example patches),
milk, pastes, foams, dusting powder, implants,
intrauterine systems 1US for drug release (e.qg.

20 intrauterine coils), vaginal rings or stents.

The compounds according to the invention can be
transformed into the stated dosage forms. This can take
place in a manner that is known per se by mixing with
inert, non-toxic, pharmaceutically suitable excipients.

25 These excipients 1include inter alia vehicles (for

example microcrystalline cellulose, lactose, mannitol),

solvents (e.qg. liquid polyethylene glycols),
emulsifiers and dispersing or wetting agents (for
example sodium dodecylsulphate, polyoxysorbitan
30 oleate), Dbinders (for example polyvinylpyrrolidone),

synthetic and natural polymers (for example albumin),
stabilizers (e.g. antioxidants, such as ascorbic acid),
colorants (e.qg. inorganic pigments, such as iron

oxides) and taste and/or odour correctants.

35 The present invention further relates to medicinal
products that contain at least one compound according

to the invention, wusually together with one or more



Intermediate 2-4 30 5-(4-Fluoro-3-methoxypheny1)-2-(4- fluorophenyl)pentanoic acid 38.9 g(123.0
mmol)of(2E,4E)-5-(4-fluoro-3- methoxypheny1)-2-(4-fluorophenyl)penta-2,4-dienoic acid was reacted
according to general specification 4. 5 39.5 g (100% of theor.) of product was obtained. 1H-N1'E (300
MHz, chloroform-di): 8 = 1.45-1.68 (m, 2H), 1.71-1.89(th, 1H), 2.00-2.14 (m, 1H), 2.48-2.65 (m, 2H), 3.54
(t, 1H), 3.84 (s, 3H), 6.62 (ddd, 1H), 6.70 (dd, 1H), 6.90-7.05 (m, 3H), 7.22-7.29 (m, 2H). 10 Examples for
intermediate 5 GenéfstSpecifidatibf*s for tRepraparitiohcsr s Withvexcdidn Df hiimiehty of the air: 1 g
carboxylic acid wasadissolvedtih&=é2mioof methanesulphonictacidantba7e2.8 equivalents of
phosphorus pentoxide were added 15 in portions, with cooling. It was stirred for 3-16 hours at room
temperature. The reactiommixierecaas potiret-ito diwaterand shaken withaethylhacetate three times.
The combined orgagic phasesjwgre washed withpdMspdigmdaydroxidesolutian untilthewash water 20
had a pH of 7-8, washed wit saturaped sodium,chiorids sqlyton, drisd gver spdiim suphste and
concentrated by evapor.ation.ngeneral spe(%ﬁcatlon 5-A for the preparation o with exclusion of humidity
of the air: 1 g carboX§fic 88id 0% Wad diestived P approx. 5210 MVEFriftiGrométhaResulfhonic acid. 2.8
equivalents of phosphowus peritericledwete addethin 3qortions @t 320C I&tirfngaeasicomtiniued overnight.
The reaction mixturensas peureshinte ice/water anskstirred fgr a 38durthe3d@ minoFhe ageleous phase
was shaken with etggkgg&g@tag%mrgggggggghgaqpmg@eq) Ofganic pﬁw%&e@ w%%rgﬁp with water,
saturated sodium chloride solution and sodium carbonate solution until the wash water had a pH of 7-8,
dried over magnesillf-SHphRE ad’s concentrated by evaporation. Intermediate 1-5
1-Fluoro-6-(4-fluoropheny1)-2-methoxy-6,7,8,9- tetrahydro-5H-benzo[7)annulen-5-one 10 21.0 g (65.6
mmol) of 5-(2-fluoro-3-metheRyphehy1-2- @ubfoph&misditandic £6id WasF888éted at 8-10C according
to general specificaieri 51 Ae AftePatiriivg fo? befurthe P80 WIRS thelreeibitatéewas diltegedarith suction and
washed with water fauttimese Tdetresiduedibewas driechaind @Csna diying cabinet.\1i816:91(94% of theor.)
(1), 304327 (D, 506 (5, 426,08, 400, 0521 (o, 30 7 25 P02 30 (. 20, 736 (do,
m, m, .86 (s, 4. , 7.05-7.14 (m m, , 7. :
1H). Intermediaie 228 3-FItt B Roioneh T et b7 GorLacaci e

teHahydmrSFLbenZBﬁ%%ﬁnuEﬁM@@n%ﬁ some cases 1t may be sufficient to use
less than the aforementioned minimum amount, whereas in

other cases the stated upper limit must be exceeded. In
the case of administration of larger amounts, it may be
20 advisable to divide these into several individual doses

throughout the day.

The percentages in the following tests and examples
are, unless stated otherwise, percentages by weight;
parts are parts by weight. Proportions of solvents,

25 dilution ratios and information on concentration for

liguid/liquid solutions relate in each case to volume.



51 37.5 g (117 mmol) of 5-(4-fluoro-3-methoxypheny1)-2-(4- fluorophenyl)pentanoic acid was reacted
according to general specification 5. After stirring for a further 3 5 hours at room temperature, it was
poured into ice/water and stirred again. It was extracted with 1 L dichloromethane. The organic phase
was washed three times with saturated sodium hydrodgén carbonate solution and three times with water,
and concentrated by 10 evaporation. The residue was dissolved in 700 mL chloroform and dried over
magnesium sulphate. After filtering, activated charcoal was added, filtered on a PTFE filter and
evaporated to dryn@sss 3415 apbldtSs Githeos) otpraduntmyas obtained. 15'H-NR (300 MHz,
chloroform-di): 8 = AfiRrb-3622 HSn2. 28niN a3dnd-A6 :(ddd, 1H), 3.13 (mc, (s, 3H), 4.04 (dd, 1H), 6.81 (d,
1H), 7.03 7.18-7.25(§£n, 2H), 7.48 (d, 1H). Prejfoaration of int?grlqelngtes 5 using palladium 20 catalysis

L hemical tIon. )
General specification 5-vPd for the prcepaIFellﬁgn o} n\ﬁg%ajﬂ%lalum catalysis under argon atmosphere: 1.3

equivalents of sodiUh%ert-butanolate™ 005 &g¥RAIEE BIIAIRURITIN) acetate and 0.024 equivalent of 25
xantphos were put iPMétrahydrofuranq209nbil § ketemeX@nder argon. 1 equivalent of 2-methoxy-6,7,8,9-

tetrahydro-5H-benzofidannulen-5-ongitketona)dissokveddn tetrahydrofuran (5 mL/1 g ketone) was added
dropwise. After stirring fara further 10 mipytes, 1 30 equivalent of aryl bromide, jn tetrahydrofuran (5 mL/1
g 52 aryl bromide) was added dropwisle. Ittwas stirred under reflux for 10-% hours. The reaction mixture

was cooled and pourad into potassium phosphate Buffsr pH 7~ 1t was

extracted with ethyl acetate four
times. The combinée5%fganic phas&serecdieddves hraiiesiurr $bittate 8$6diumastiphate and
concentrated by evaporation. The resigee wasspurifred using Silica Gel 60. Intermediate 3-5
6-(3,4-Difluoropheny1)-2-methoxy-6, 4,8,3-tetrahydro-5H10 benzo[7)annulen-5-one 29.55 g (155.3 mmol)
of 2-methoxy-6,7,8, gﬁ)gahydroSH-b%qlz%(%q)%nrrpolg%ﬁﬁgge wag irgggterdeg%%c%rg;ng to gene al specification
5-vPd with 29.98 g (155.4 mmol) 15 of 4- romo-l,Z-ﬁuorobenzene. IPwas stirred under reflux for 24
hours. The residue was purified using STiF&*GPEB88Ivent: hexane, hexane-acetone 95:5; second
column, solvent: hek&n¥Shexane-ethylaEetdte 95BMaA04 (REPB26 cfahrde of prdductwas isolated. 20
'H-NR (400 MHz, chloroform-di): 8 = &=t 88 @apiH), 2.04-2.24 (m, 3H), 2.96 (ddd, 1H), 3.07-3.17 (m,

1H), 3.87 (s, 3H), 4,02.(dds JH); 6.77,(d s 1H) 6,83 (dd, LHD), £:93-6.98 (m,- 1H), 7.07-7.15 (m, 2H), 7.71 (d,
1H). 25 Intermediate 4-5 6-(3,5-Dif|uor%]gn)élb-z-methoxyﬁ,7,8,9-tetrahydro-5Hbenzo[?)annulen-S-one

53 23 g (120.9 mm%bnof 2-methoxy-& 8, <t ?ahydro-SH- benzo[7]annulen-5-one was reacted
according to generaf° mass spectroscopy

NMR nuclear magnetic resonance

Rs retention index (in TLC)

R¢ retention time (in HPLC)

RT room temperature

TFA trifluoroacetic acid

THF tetrahydrofuran

5 Purification of the compounds according to the

invention

In some cases the compounds according to the invention
could be purified by preparative HPLC for example using
10 an autopurifier apparatus from the company Waters

(detection of the compounds by UV-detection and

electrospray ionization) in combination with
commercially available, prepacked HPLC columns (for
example XBridge column (from Waters), C18, 5um, 30 x

15 100 mm). Acetonitrile / water + 0.1% TFA or 0.1% formic
acid was wused as the solvent system. Instead of

acetonitrile, methanol for example could also be used.



specification 5-vPd with 23.33 g (120.9 mmol) of 1- 3 bromo-3,5-fluorobenzene. It was stirred under reflux
for 16 hours. The residue was purified using Silica Gel 60 (solvent: hexane, hexane-acetone 95:5). 21 g
(57% of theor.) of product was isolated. 'H-NR (400 MHz, chloroform-di): 8 = 1.76-1.91 (m, 1H), 10
2.06-2.24 (m, 3H), 2.90-2.99 (m, 1H), 3.06-3.15 (m, 14, 3.86 (s, 3H), 4.02 (dd, 1H), 6.68-6.85 (m, 5H),
7.72 (d, 1H). Intermediate 5-5 6-(2,5-Difluorophenyl)-2-methoxy-6,7,8,9-tetrahydro-5H15
benzo[7)annulen-5-Bf@ 2483 §Y129%5 Mol istr-riathoRy-677,8"9-tétrafhydro-
5H-benzo[7]annulen:5-coewasaeastechaccordimgtodige nerabspecificationcbw Pawith 250g (129.5 mmol)
of 20 1-bromo-2,5-fliorabgnzens ol was stirced dan 3Q hoyrs sndes retlss,coverpight at yoom temperature
and again for 3 ho nder r. . The residue was purified 54 using Silic | 60(solvent: hexane,
hexane-ethyl :slcetr:ljt‘{gEl gfrss 9§%ﬂé3%u%%p§1r (%i%aztn% %O%é&%ﬂs%% 4%35? t éors.gagg\gsoduct was

isolated. The interm&aFactiory wer& HirifiedRyaif iiding SHELs G4Péo (sélent: Hekane-ethyl
acetate 95:5, 93:7 ard 90110). ABfurthes 7.655y (19%0f theldt)) ofpraductrivas obtaihédiH-NR (300 MHz,
chloroform-di): 8 = 576vE:92: (Mrakkd); 1v9912.27 (M, 8294 (dta1 k)3 5: (re,1EH) B.86 10(s, 3H), 4.23

(dd, 1H), 6.76 (d, 11).16.84 (dd.LH) 6.87-7.08,(m,53H); 7576 (dy L The following jntermediates were
prepared similarly by.reaction zéz-methoxy-6,7,8 9-tetraha}/dro-5Hbe oé? )éwlen-S-one with aryl

halides. Interm ediate Ayl halide Namact intermediate EXAMpIasT Structure Analytical tata
10 MS ESI (+), ESI (-), scan range 160-1000 m/z.

In some cases the compounds according to the invention
were purified by the following method (HPLC-Method 2):
XBridge C18, 5 um, 100 x 30 mm, 50 mL/min, solvent:
15 water with 0.1% formic acid-methanol 70:30, 0-1 minute;
70:30 -> 1:99, 1-7.5 minutes; 1:99, 7.5-10 minutes,

other conditions were similar to Method 1.

Freeze-drying or vacuum centrifugation was wused for

20 removing the HPLC solvent mixture. The compounds thus
obtained could be in the form of TFA salts or formate
salts and could be transformed to the respective free
bases by standard laboratory procedures that are known
by a person skilled in the art.

25
In some cases the compounds according to the invention
could be purified by silica gel chromatography. For
this, 1t would be possible for example to use prepacked
silica gel cartridges (for example from the company

30 Separtis, Isolute® Flash silica gel) 1in combination
with the Flashmaster IT chromatograph
(Argonaut/Biotage) and chromatography solvents or
solvent mixtures such as for example hexane, ethyl
acetate and dichloromethane and methanol, and additions

35 of agqueous ammonia solution could also be used.

Structural analysis of the compounds according to the

invention:



6-5 1- bromo- 4- fluoro benzen e 6-(4- fluorophenyl )-2-methoxy- 6,7,8,9- tetrahydro- 5H- benzo[7]annu
len-5-one ilk Sill CieHdF02(284.3). 1H-N1'E(300MHz, chloroform-di):8 =1.74-1.91(m, 1H),2.01-2.25
(m,3H),2.89- 3.01(m,1H), 3.06-3.14(m, 1H),3.86(s, 3H),4.04(dd, 1H),6.74-6.78 (m,1H),6.78- 6.85(m,1H),
6.98-7.07(m, 2H),7.19-7.26 (m,2H),7.71(d, 1H). 7-5 1-45romo- 3- fluoro benzen

In some cases the compounds according to the invention
were analysed by LC-MS:
One method of analysis used was based on the following
parameters:

5 System Waters Acquity UPLC-MS: Binary Solvent Manager,
Sample Manager/Organizer, Column Manager, PDA, ELSD,
SOD 3001, column: Acquity BEH C18, 1.7 um, 50x2.1 mm.
Water with 0.1% TFA or with 0.1% formic acid was used
as solvent A. Solvent B consisted of acetonitrile.

10 Gradient 0-1.6 min 1-99% B, 1.6 - 2.0 min 99% B, flow
0.8 mL/min, temperature 60°C, sample solution 1.0 mg/mL
in acetonitrile/water 7:3, injection 2.0 ul, detection
per DAD scan range 210-400 nm, ELSD, MS ESI (+), ESI (-
), scan range 160-1000 m/z.

15
In some cases the compounds according to the invention
were analysed by LC-MS: retention times Ry from LC-MS
analysis: detection: UV = 200 - 400 nm (Acquity HPLC
system from the company Waters)/MS 100-800 dalton; 20 V

20 (Micromass / Waters ZQ 4000) in ESIpos mode (for
production of positively charged molecular ions); HPLC
column: X Bridge (Waters), 2.1 x 50 mm, BEH 1.7 um;
solvent: A: water/0.05% formic acid, B: acetonitrile.
Gradient: 10-90% B in 1.7 min, 90% B for 0.2 min, 98-2%

25 B in 0.6 min; flow rate: 1.3 mL / min.

In some cases a Waters ZQ4000 instrument or a Single

Quadrupol APT (atomic pressure ionization) mass
detector (Waters) was used for recording a mass
spectrum.

30
The following symbols are used in the NMR data of the

compounds according to the invention:

S singlet
d doublet
t triplet
aq quadruplet
quin quintuplet
m multiplet




6-(3- fluorophenyl )-2-methoxy- 6,7,8,9- tetrahydro- . 4 H3c.ISO C1eH17F02(284.3). 1H-N1'E(raw

product,selected signals,400 MHz, DMSO-d):8= 55 e 5H- benzo[7]annu len-5-one 1.55-1.68(m,

1H),2.87-2.95 (m,1H),3.09-  3.20(m,1H), 3.79(s,3H), 4.22(dd,1H), 6.84-6.91(m, 2H),7.27-7.34
45

br broad

mc centred multiplet

Intermediate 1-2

(2E) -3-(2-Fluoro-3-methoxyphenyl)acrylaldehyde

~_-0

50 g of potassium hydroxide was dissolved in 250 mL
water, and 50 g (0.324 mol) of 2-fluoro-3-
methoxybenzaldehyde in 200 mL dichloromethane was
added. 57.16 g acetaldehyde in 250 mL water was added
10 dropwise in 3 hours. Stirring was continued overnight
and for 1 day at room temperature. 15 g acetaldehyde in
60 mL water was added dropwise. It was stirred for a
further 24 hours at room temperature. It was shaken
three times with dichloromethane. The combined organic
15 phases were adjusted with acetic acid-water 1:4 to a pH
of 5-6, washed with water, dried over magnesium
sulphate and concentrated by evaporation. It was
purified on Silica Gel 60 (solvent: hexane, hexane-
ethyl acetate 95:5 and 90:10). 38 g (65% of theor.) of
20 product was obtained.
TH-NMR (400 MHz, chloroform-d;): 6 = 3.92 (s, 3H), 6.77
(ad, 1H), 7.02-7.07 (m, 1H), 7.10-7.18 (m, 2H), 7.69
(d, 1H), 9.73 (d, 1H).

25 Intermediate 2-2

(2E) -3-(4-Fluoro-3-methoxyphenyl)acrylaldehyde
F

~_-0

142 mL of 20% potassium hydroxide solution was added to

50 g (0.324 mol) of 4-fluoro-3-methoxybenzaldehyde in



(m,1H),7.54(d, 1H). 8-5 1- 6-(2- . 4i CieHdF02(284.3). bromo- fluorophenyl 'H-R(raw 2- )-2-methoxy-
00411 product,selected fluoro benzen 6,7,8,9- tetrahydro- signals,300 MHz, DMSO-d):8=
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250 mL dichloromethane. 73 mL (1.298 mol) of
acetaldehyde 1in 210 mL water was added dropwise at
below 30°C in 2 hours. Stirring was continued overnight
at room temperature. On each of four days, 1 mol-

5 equivalent of acetaldehyde was added dropwise in 3
portions of 6 mL and stirring was continued overnight
or over the weekend. The reaction mixture was shaken
three times with dichloromethane. The combined organic
phases were adjusted to a pH of 5-6 with acetic acid-

10 water 1:3, washed with water, dried over magnesium
sulphate and concentrated by evaporation. It was
purified on Silica Gel 60 (solvent: hexane, hexane-
ethyl acetate 95:5, 90:10, 85:15, 80:20 and 70:30).
17.56 g (30% of theor.) of product was obtained.

15 TH-NMR (400 MHz, chloroform-d;): 6 = 3.93 (s, 3H), 6.64
(dd, 1H), 7.11-7.17 (m, 3H), 7.42 (4, 1H), 9.69 (d,
1H) .

Intermediate 1-3
20 (2E,4E) -5- (2-Fluoro-3-methoxyphenyl) -2- (4-

fluorophenyl)penta-2,4-dienoic acid
F

O o
0

CH, F O

3

17.88 g (0.116 mol) of (4-fluorophenyl)acetic acid and
32.2 mL (0.232 mol) of triethylamine were added to
25 19.00 g (0.105 mol) of (2E)-3-(2-fluoro-3-
methoxyphenyl)acrylaldehyde and 21.9 mL (0.232 mol) of
acetic anhydride. It was stirred for 10 hours at 100°C
and overnight at room temperature. The reaction mixture
was poured onto ice/water with 5 wvol.% concentrated
30 hydrochloric acid and extracted with chloroform three
times. The combined organic phases were washed with

water twice, dried over magnesium sulphate and



e 5H- benzo[7]annu len-5-one 3.79(s,3H), 4.21(dd,1H). 9-5 1- bromo- 2,4- 6-(2,4- difluorophen y1)-2- 4IP
F 'H-NR(300MHz, DMSO-d):8= 1.60-1.70(m, difluo robenz methoxy- 6,7,8,9- Oil 1H),1.87-1.95
(m,1H),2.00- ene tetrahydro- 5H- benzo[7]annu len-5-one 2.14(m,2H),
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concentrated by evaporation. Diisopropyl ether-hexane
1:1 was added to the residue, filtered with suction and
dried in a drying cabinet. 21.0 g (63% of theor.) of
product was isolated.

5 lH_NMR (400 MHz, chloroform-d;): principal isomer: & =
3.88 (s, 3H), 6.82-6.96 (m, 3H), 6.99 (d, 1H), 7.08-
7.15 (m, 2H), 7.20 (4, 1H), 7.27-7.32 (m, 2H), 7.76 (d,
1H) .

10 Intermediate 2-3
(2E,4E) -5- (4-Fluoro-3-methoxyphenyl) -2- (4-

fluorophenyl)penta-2,4-dienoic acid
F

: ®
O P A~ OH
O

@)

15.3 mL (162.2 mmol) of acetic anhydride and 22.5 mL
15 (162.3 mmol) of triethylamine were added to 15.2 g
(84.4 mmol) of (2E) -3-(4-fluoro-3-
methoxyphenyl)acrylaldehyde and 13 g (84.3 mmol) of (4-
fluorophenyl)acetic acid. It was stirred for 8 hours at
100°C. This reaction mixture, together with a second
20 mixture (15.95 g (88.5 mmol) of (E)-3-(4-fluoro-3-
methoxyphenyl) -propenal) was poured onto 800 mL
ice/water with 5 vol.% concentrated hydrochloric acid,
and stirred. It was extracted twice with 300 mL
dichloromethane and twice with 500 mL chloroform. The
25 combined organic phases were heated until all solids
had dissolved; then washed three times with 200 mL
water, dried over magnesium sulphate and concentrated
by evaporation. The residue was stirred in a mixture of
n-hexane and diisopropyl ether 1:1 for 1 hour under
30 reflux. The reaction mixture was cooled, finally in an
ice bath, the solid was filtered with suction, washed

again with n-hexane-diisopropyl ether 1:1 and dried in



2.87-2.92(m, 1H),3.11-3.19 (m,1H),3.79(s, 3H),4.20-4.24  (m,1H),6.86- 6.88(m,2H), 7.00-7.05(m,
1H),7.10-7.16  (m,1H),7.34-  7.40(m,1H), 7.55-7.58(m, 1H)
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a vacuum drying cabinet. 38.67 g (71% of theor.) of

product was isolated.

lH_NMR (300 MHz, chloroform-d;): principal isomer: & =

3.87 (s, 3H), 6.68 (dd, 1H), 6.86-7.18 (m, 6H), 7.27-
5 7.33 (m, 2H), 7.72 (4, 1H).

Examples for intermediate 4

General specification 4 for the preparation of 4: 1 g
of dienecarboxylic acid was dissolved in 20 mL
10 tetrahydrofuran and was hydrogenated with 0.1 g of
10 wt.% palladium on activated charcoal at normal
pressure until the hydrogen had been absorbed

completely. The catalyst was filtered on kieselguhr and

washed with tetrahydrofuran. The filtrate was
15 evaporated to dryness. The product was formed
gquantitatively.

Intermediate 1-4
5-(2-Fluoro-3-methoxyphenyl)-2-(4-

fluorophenyl)pentanoic acid
F

® on
@)

CH

20 s F O

21.0 g (66.4 mmol) of (2E,4E) -5- (2-fluoro-3-

methoxyphenyl) -2- (4-fluorophenyl)penta-2,4-dienoic acid

was reacted according to general specification 4.

TH-NMR (300 MHz, chloroform-d;): & = 1.45-1.68 (m, 2H),
25 1.72-1.89 (m, 1H), 2.02-2.17 (m, 1H), 2.54-2.73 (m,

2H), 3.55 (t, 1H), 3.86 (s, 3H), 6.69 (mc, 1H), 6.79

(dt, 1H), 6.91-7.05 (m, 3H), 7.22-7.30 (m, 2H).

Intermediate 2-4
30 5-(4-Fluoro-3-methoxyphenyl)-2-(4-

fluorophenyl)pentanoic acid



56 General specification 6-1 for the preparation of 6 under argon atmosphere: 1 g ketone was dissolved
in 4.5-12.5 mL of anhydrous tetrahydrofuran and 1.2 equivalent of 2,3,4,6,7,8,9,10-octahydropyrimido[1,2-
5 atazepine was added at 3C. At this temperature, 1.2 equivalent of 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-
sulphonyl fluoride in anhydrous tetrahydrofuran (1 g int8.6-4.5 mL) was added dropwise. It was stirred for
a further 2 hours at 3C and overnight at rpom 10 temperature. Then it was poured into saturated sodium
hydrogen carbonate solution (10-20 mL splution per 1 g ketone) and extracted three times with methyl

15 saturated sodium chlorlde solution pppro
and evaporated to drynesssPentane was aéded to the residue and it was stirred for one hour at room
temperature. It was filtg ashed again with pentane 20 and dried in a drying cabinet at
room temperature. c ' ‘ e preparation of 6 under argon atmosphere: 1 g ketone
was dissolved in 37.3 mL of anhydrous tetranydrofuran/tert-butyl methyl ether (1:1 to 4:3) and 2.4
equivalents of 252,3:46,7,8,9,10-octahydrofyrimido[1.2-aJazepinewere added. At this temperature, 2.4
equivalents of 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonyl fluoride in anhydrous tetrahydrofuran (1 g

in 1 mL) were addeddropwise. It was stirrgddoy a furthgr 3 hours@at36.-30 uwas allewed to reach room
temperature, satur%%qlp&%%g%%rbgnae §9J&g (gk | flog%e&ggei)hgsg%\%rlecseggg%ped and the
yl et

aqueous phase was shaken twice with tert-butyl er. The combined organic ph%ses were dried

over sodium sulphatéand e?fa‘bto?gteoat%cﬁ%??ﬁesst?nteﬁ%%ﬁfaﬁé 1-8Pg7ification
8-(3,4-Difluoropheny)-3-meti&¥dz 6 T diyeirs-SHIvén 26]7aiTHuleR<0-9lT A1 2903 3 4,4, 4-
nonafluorobutane-1*sulpionat® 0 512240 gdbBahoael)af6r(3,8-difluorophenygk)-2m, 2H),

?;th;;)é-gj,g,g-/tetiaﬁ}id@ @Ifd bqazo[?ﬂgpnul@n-@oloaedy\gas (ﬁactqq@ccogdi@%jg gyriﬁer@}{1 spe(}lci)ficsatiozn23
g (99% eor.) of raw _prodyct was isolate 0 |

(t, 2H), 2.39 10(qU|cr’1£ H), 3g 21 Eﬁg 3 83 d{lH 6]%% (g%g%)ﬁ? ‘;0386?:11 3H), 7.44
(d, 1H). Intermediatéte 8“(13 5- @ﬁ%rapﬂényﬂ 331Jﬁétho7xy2@7 dﬁ@/d G5HH) -

15benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4- nonafluorobutane-1-sulphonate FF
10 Examples 'for intermediate 5

General specification 5 for the preparation of 5 with
exclusion of humidity of the air: 1 g carboxylic acid
was dissolved in 5-7.2 mL of methanesulphonic acid and
2.7-2.8 equivalents of phosphorus pentoxide were added
15 in portions, with cooling. It was stirred for 3-16
hours at room temperature. The reaction mixture was
poured into ice/water and shaken with ethyl acetate
three times. The combined organic phases were washed
with 2M sodium hydroxide solution until the wash water
20 had a pH of 7-8, washed with saturated sodium chloride
solution, dried over sodium sulphate and concentrated

by evaporation.

General specification 5-A for the preparation of 5 with
exclusion of humidity of the air: 1 g carboxylic acid
25 was dissolved in approx. 5-10 mL of
trifluoromethanesulphonic acid. 2.8 equivalents of
phosphorus pentoxide were added in 3 portions at 5-
20°C. Stirring was continued overnight. The reaction
mixture was poured into ice/water and stirred for a

30 further 30 min. The agueous phase was shaken with ethyl



F F O 58 reacted according to general specification 6-2. 24.00 g (99% of theor.) of raw product was
isolated. 1H-N1'R (400 MHz, chloroform-di): 8 = 2.23 (t, 2H), 2.40 (quin, 2H), 2.84 (t, 2H), 3.86 (s, 3H),
6.75-6.85 (m, 52H), 6.89 (dd, 1H), 6.93-7.00 (m, 2H), 7.45 (d, 1H). Intermediate 3-6
4-Fluoro-8-(4-fluoropheny1)-3-methoxy-6,7-dihydro-5HBenzo[7]annulen-9-yl-1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-sulphonate 10 19.00 g (62.8 mmol) of 1-fluoro-6-(4-fluorophenyl)-2-
methoxy-6,7,8,9-tetPalRfdrbS H-BERZ o[ 7]drfulerf-Beore ias tedcted Heording 36 genatlf Specification
6-1. 36.00 g (98% ofdkeer) ofiraw preduct was isotatedd 15HdiNT'R (A00:M Bz, chidroform-di): 8 = 2.24 (t,

2H), 2.37 (quin, 2H), 2494 {at; 2H1) <3 -940k8s 8E) B B3t ohH) . 07-7: 13 (Wa 2hl) if282 7 BA(M, 1H),
7.37-7.44 (m, 2H). Iargterrrhedlatg 4@—? drie ove magnesiu lphate and
8-(2,5-Dif|uorophenyl)-g-met%oxy-G -'dihydrro-gHbenzo]ﬁ]annu en- ﬂlf%5%§444
nonafluorobutane-1-8MPRBAAE 155 g BB MAoNII6-(2,5-difluoropheny1)-2-methoxy-

6,7,8,9-tetrahydro-5H-benzo[7]Jannulen-5-one wasreacted accordingtogeneralspecification6-1,butwithout
5 treating with pent&i‘?é'f. . b?ffs%’éftheor.) product was isolated. of raw 10
1H-N1'R(300MHz,chidtoforne-df):8 £2f20: ¢aqainl 2H#), 2 J86{t, 2 13:86(s53H),8 9 -

tetrahydro-5H-benzo[7]annulen-5-one

F

o) I l

CH, F

3

10 21.0 g (65.6 mmol) of 5-(2-fluoro-3-methoxyphenyl)-2-
(4-fluorophenyl)pentanoic acid was reacted at 5-10°C
according to general specification 5-A. After stirring
for a further 30 min, the precipitate was filtered with
suction and washed with water four times. The residue

15 was dried at 40°C in a drying cabinet. 18.6 g (94% of
theor.) of product was obtained.

'H-NMR (300 MHz, DMSO-dg): & = 1.48-1.65 (m, 1H), 1.88-

2.21 (m, 3H), 2.81-2.95 (m, 1H), 3.14-3.27 (m, 1H),

3.86 (s, 3H), 4.26 (dd, 1H), 7.05-7.14 (m, 3H), 7.23-
20 7.30 (m, 2H), 7.36 (dd, 1H).

Intermediate 2-5
3-Fluoro-6-(4-fluorophenyl) -2-methoxy-6,7,8, 9-

tetrahydro-5H-benzo[7]annulen-5-one



6.88(dd,1H),6.97-7.14(m,3H),7.46(d, (t,2H), 6.84(d, 1H). 2.39 1H), Intermediate 5-6
2-Fluoro-8-(4-fluorophenyl)-3-methoxy-6,7-dihydro-5Hbenzo[7]annulen-9-yl-1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-sulphonate 15 32.1 g (106.2 mmol) of 3-fluoro-6-(4-fluoropheny1)-2-
methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-onéwas reacted according to general specification
6-1. It was stirred for a further 3 days at room temperature. A 20further0.42equivalentof2,3,4,6,7,8,9,10-
60 octahydropyrimido[1,2-a]azepine and 0,40 equivalent of
1,1,2,2,3,3,4,4,4-nonafluorobutane-14ulpRonyl fluoride were added and it was stirred for a further 2 hours
at room temperature It was wapked up_as described in 5 specification 6-1, but without treating with
Aw product was isolated. 1H-N1'R (400 MHz, chloroform-di): 8 = 2.24
.95 (s, 3H), 6.87 (d, 1H), 7.10 (tt, 2H), 7.22 (d, 1H), 7.40 (mc, 2H).
10 Intermedlate 6 6 8-(4 y1)-3-methoxy-6,7-dihydro-5Hbenzo[7]annulen-9-yl-1,1,2,2,3,3,4,4,4-
csUlph 2 13.5 g(47 mmol)of6-(4-fluoro-phenyl)-2-methoxy-
6,7,8,9- tetrahydro benzocyclohepten 5-one was put in

37.5 g (117 mmol) of 5-(4-fluoro-3-methoxyphenyl)-2-(4-
fluorophenyl)pentanoic acid was reacted according to
general specification 5. After stirring for a further 3

5 hours at room temperature, it was poured into ice/water
and stirred again. It was extracted with 1 L
dichloromethane. The organic phase was washed three
times with saturated sodium hydrogen carbonate solution
and three times with water, and concentrated by

10 evaporation. The residue was dissolved in 700 mL
chloroform and dried over magnesium sulphate. After
filtering, activated charcoal was added, filtered on a
PTFE filter and evaporated to dryness. 34.15 g (96% of
theor.) of product was obtained.

15 TH-NMR (300 MHz, chloroform-d;): & = 1.72-1.88 (m, 1H),
2.03-2.28 (m, 3H), 2.96 (ddd, ), 3.13 (mc, 1H), 3.95
(s, 3H), 4.04 (d4d, 1H), 6.81 (4, 1H), 7.03 (tt, 1H),
7.18-7.25 (m, 2H), 7.48 (d, 1H).

Preparation of intermediates 5 using palladium

20 catalysis

General specification 5-vPd for the preparation of 5
via palladium catalysis under argon atmosphere: 1.3
equivalents of sodium tert-butanolate, 0.05 equivalents
of palladium(ITI) acetate and 0.024 equivalent of
25 xantphos were put in tetrahydrofuran (20 mL/1 g ketone)
under argon. 1 equivalent of 2-methoxy-6,7,8,9-
tetrahydro-5H-benzo[7]annulen-5-one (ketone) dissolved
in tetrahydrofuran (5 mL/1 g ketone) was added
dropwise. After stirring for a further 10 minutes, 1

30 equivalent of aryl bromide in tetrahydrofuran (5 mL/1 g



100 mLTHF,and10.6 mL:ABU(1,8- diazabicyclo[5.4.0]undec-7-ene)and12.8 mL 20
perfluorobutane-1-sulphonic acid fluoride diluted with 20 mL THF were added dropwise, with cooling on
an ice bath. It was stirred for 2 hours with cooling on an ice bath and for 19 hours at room temperature.
Saturated sodium hydrogen carbonate solution was adéed, the 25 phases were separated and the
aqueous phase was extracted twice with ethyl acetate. The combined organic phases were washed with
water and saturated*$gdiuRt eRfofitle selgticidedastriRdicrer sbdiomsufghateefitéeredSEoncentrated by
evaporation and 30drted:iin VFacuum -3B ghofua sesitiie was:obtained,iwhichevas seactetl<fdarther without
gnalysis. (fSl The foggwi@?)ﬁ%ggnﬁgi@ées%w@% %gga@ﬁggméag%ﬁmtfﬂ@gd@; eyNagrLe Qg@tergneldiate
tructureof intermediate 7-6 8-(3-flugropheny1)-3- methoxy-6,7-dihydro-5H-benzo[7]annulen-9-yl-
15233444 norGorobanL SUHonats 700 V< 4 o1 B8 B oM arapheny1)-3-
methoxy-6, 7-diRydr85514-bEn 2 PRANUBRIGYIST ES 2 3784, 4 R9RGRAfITbrobuaRREE: stiphonate F F

HG sodium sulphate and concentrated by evaporation. The

residue was purified using Silica Gel 60.

Intermediate 3-5
6-(3,4-Difluorophenyl)-2-methoxy-6,7,8,9-tetrahydro-5H-

10 benzo[7]annulen-5-one

F

@
ol

I
CH

3

29.55 g (155.3 mmol) of 2-methoxy-6,7,8,9-tetrahydro-
S5H-benzo[7]annulen-5-one was reacted according to
general specification 5-vPd with 29.98 g (155.4 mmol)

15 of 4-bromo-1,2-fluorobenzene. It was stirred under
reflux for 24 hours. The residue was purified wusing
Silica Gel 60 (solvent: hexane, hexane-acetone 95:5;
second column, solvent: hexane, hexane-ethyl acetate
95:5). 12.4 g (26% of theor.) of product was isolated.

20 lH-NMR (400 MHz, chloroform-d;): & = 1.75-1.88 (m, 1H),
2.04-2.24 (m, 3H), 2.96 (ddd, 1H), 3.07-3.17 (m, 1H),
3.87 (s, 3H), 4.02 (dd, 1H), 6.77 (d, 1H), 6.83 (dd,
1H), 6.93-6.98 (m, 1H), 7.07-7.15 (m, 2H), 7.71 (4,
1H) .

25 Intermediate 4-5
6-(3,5-Difluorophenyl)-2-methoxy-6,7,8,9-tetrahydro-5H-

benzo[7]annulen-5-one



FFFFFI?111010 9-6 8-(2,4-difluoropheny1)-3- methoxy-6,7-dihydro-5Hbenzo[7]annulen-9-yl-
1,1,2,2,3,3,4,4,4- nonafluorobutane-1- sulphonate F F F F F 0,g-* 00 IP* Intermediates for 7 5 General
specification 7 for the preparation of 7 under argon atmosphere and with exclusion of moisture: 1 g
nonaflatenol ether was dissolved in approx. 8-13 mL ofZanhydrous N,N-dimethylformamide. 2.5-2.6
equivalents of alkynol, 4.1 equivalen1i§ of triethylamine and 0.033 10 equivalent of
tetrakis-(triphenylphosphine)- palladium(0) were added. It was stirred for 0.5-1.5 hours at 80C. The
reaction mixture was cooled and the {le constituents were removed in oil pump vacuum on a rotary
evaporator. The residue was ta(l)<en s
over magnesium sulphate or soglium gtiphate and evaporated to dryness. The residue was purified using
Silica Gel 60. 5 Intermediatg

6-[8-(3,4-Dif|uoropheny

mmol) of 8-(3,4-diflu(5) Py

|
CH,

6,7-dihydro-5Hbenzo[7)annulen-9-yllhex-5-yn-1-ol 23.8 g (40.7

OPRESL

23 g (120.9 mmol) of 2-methoxy-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-one was reacted according to general
specification 5-vPd with 23.33 g (120.9 mmol) of 1-
5 bromo-3,5-fluorobenzene. It was stirred under reflux
for 16 hours. The residue was purified using Silica Gel
60 (solvent: hexane, hexane-acetone 95:5). 21 g (57% of
theor.) of product was isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.76-1.91 (m, 1H),
10 2.06-2.24 (m, 3H), 2.90-2.99 (m, 1H), 3.06-3.15 (m,
1H), 3.86 (s, 3H), 4.02 (dd, 1H), 6.68-6.85 (m, 5H),
7.72 (d, 1H).

Intermediate 5-5
6-(2,5-Difluorophenyl)-2-methoxy-6,7,8,9-tetrahydro-5H-

15 benzo[7]annulen-5-one

24.63 g (129.5 mmol) of 2-methoxy-6,7,8,9-tetrahydro-
5H-benzo[7]annulen-5-one was reacted according to
general specification 5-vPd with 25 g (129.5 mmol) of
20 l-bromo-2,5-fluorobenzene. It was stirred for 30 hours
under reflux, overnight at room temperature and again

for 3 hours under reflux. The residue was purified



106,7-dihydro-5H-benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4- nonafluorobutane-1-sulphonate and 11.3 mL
(102.5 mmol) hex-5-yn-1-ol was reacted according to general specification 7. The residue was purified
using Silica Gel 60 (solvent: hexane, hexane-ethyl acetate 8:2, 6:4 15and 1:1). 12.9 g (83% of theor.) of
product was isolated. 'H-NR (300 MHz, chloroform-di)®8 = 1.47-1.65 (m, 4H), 2.15-2.37(m, 6H), 2.66 (t,
2H), 3.54-3.67 (m, 2H), 3.84 (s, 3H), 6.75 (d, 1H), 6.84 (dd, 1H), 7.13 (mc, 201H), 7.27-7.34 (m, 1H),
1464157(WL2FD.Mﬁé@ﬁed@ﬂ%?cﬁ Gel 60 (solvent: hexane, hexane-ethyl
6-[8-(3,5-Difluorophenyt38=methoxy-6, 2-4iltydrosSHBenzof7)annulen: 34/ hexss-ydiel-0 )63 24.0 g (41.1
mmol) of 8-(3,5-diflyarophenyl)z3-methoxyed-dinydre-5ki-Banzel 7lrasulendryiil,2:#:3,3,4,4,4-
nonafluorobutane-li-%%lgrhroﬂgggeaggd 40.15 94 103.4 mmo_l% g5i g)é—é-%n-l.-ol was rea(‘st§giacc§ord|ng to

‘g . S, were aln us1lng
general specification 7. The residue was purified usin el 60 ?so]lvent: ﬁexane, hexane-ethyl

ilica
acetate 8:2, 6:£and$:1).50.6' {6756 bf thB6FJBf product wasSitigted> 2 183:7 and
1H-N1'R(400MHz,chforbform-8li)Bi=1t82-1 64 fmg (19% of theor.) of product was

obtained.

lH-NMR (300 MHz, chloroform-d;): & = 1.76-1.92 (m, 1H),

1.99-2.27 (m, 3H), 2.94 (dt, 1H), 3.15 (mc, 1H), 3.86
10 (s, 3H), 4.23 (dd, 1H), 6.76 (4, 1H), 6.84 (d4dd, 1H),

6.87-7.08 (m, 3H), 7.76 (d, 1H).

The following intermediates were prepared similarly by

reaction of 2-methoxy-6,7,8,9-tetrahydro-5H-
benzo[7]annulen-5-one with aryl halides.
Interm |Aryl Name of | Example of | Analytical data
ediate |halide | intermediate | structure
6-5 1- 6-(4- C1gH17FO, (284.3).
bromo- | fluorophenyl TH-NMR (300 MHz,
4- ) -2-methoxy- chloroform-d;): o
fluoro | 6,7,8,9- =1.74 - 1.91 (m,
benzen | tetrahydro- 1H), 2.01 - 2.25
e 5H- (m, 3H), 2.89 -
benzo[7]annu 3.01 (m, 1H) ,
len-5-one 3.06 - 3.14 (m,
1H), 3.86 (s,
3H), 4.04 (dd,
1H), 6.74 - 6.78
(m, 1H), 6.78 -
6.85 (m, 1H),
6.98 - 7.07 (m,
2H), 7.19 - 7.26
(m, 2H), 7.71 (d,
1H) .
7-5 1- 6-(3- C1gH17FO,  (284.3).
bromo- | fluorophenyl 'H-NMR (raw
3- ) —2-methoxy- product, selected
fluoro | 6,7,8,9- signals, 400 MHz,
benzen | tetrahydro- DMSO-dg) : ) =




4H), 2.18-2.39 (m,6H), 2.67 (t, 2H), 3.62 (mc, 2H), 3.84 (s,3H), 6.69-6.77 (m, 2H), 6.84 (dd, 1H), 7.18

(mc, 2H), 7.49 (d, 1H). Intermediate 3-7 15

6-[4-Fluoro-8-(4-fluorophenyl)-3-methoxy-6,7-dihydro5H-benzo[7]annulen-9-yl)hex-5-yn-1-ol OH H3C,0
55

e 5H- 1.55 - 1.68 (m,
benzo[7]annu 1H), 2.87 - 2.95
len-5-one (m, 1H), 3.09 -

3.20 (m, 1H),
3.79 (s, 3H),
4.22 (dd, 1H),
6.84 - 6.91 (m,
2H), 7.27 - 7.34

(m, 1H), 7.54 (d,
1H) .

8-5 1- 6-(2- C1gH17FO, (284.3).
bromo- | fluorophenyl lH-NMR (raw
2- ) —2-methoxy- product, selected
fluoro | 6,7,8,9- signals, 300 MHz,
benzen | tetrahydro- DMSO-dg) : o =
e 5H- 3.79 (s, 3H) ,
benzo[7]annu 4.21 (dd, 1H).
len-5-one
9-5 1- 6-(2,4- 'H-NMR (300 MHz,
bromo- | difluorophen DMSO-dg) : ) =
2,4- v1l)-2- 1.60 - 1.70 (m,
difluo | methoxy- 1H), 1.87 - 1.95
robenz | 6,7,8,9- (m, 1H), 2.00 -
ene tetrahydro- 2.14 (m, 2H) ,
5H- 2.87 - 2.92 (m,
benzo[7]annu 1H), 3.11 - 3.19
len-5-one (m, 1H), 3.79 (s,

3H), 4.20 - 4.24
(m, 1H), 6.86 -
6.88 (m, 2H) ,
7.00 - 7.05 (m,
1H), 7.10 - 7.16
(m, 1H), 7.34 -

7.40 (m, 1H),
7.55 - 7.58 (m,
1H)

Examples for intermediate 6



64 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonateand 15.22 g(155.1 mmol)hex-5-yn-1-olwasreacted
according to general specification 7. The residue was purified using Silica Gel 60 (solvent: hexane,
hexane- 5ethyl acetate 8:2, 6:4 and 1:1). 10.1 g (43% of theor.) of product was isolated. 'H-NR (400 MHz,
chloroform-di): 8 = 1.17 (mc, 1H), 1.48-1.60 (m, 4H), 220 (quin, 2H), 2.26-2.35 (m, 4H), 2.78 (dt, 2H),
3.60 (mc, 2H), 3.91 (s, 3H), 6.88 (t, 101H), 7.02-7.08 (m, 2H), 7.30 (dd, 1H), 7.55-7.61 (m, 2H).
Intermediate 4-7 68X 25-DifG6ropheny1P:3-nfethoxy 6, 7-dihgdrestppsation of 6
benzo[7]annulen-9-ylkdex-5-ynebol GHd3C1E:88.0 gL(56.5kmmolofwas dissolved in
8-(2,?l-diflugrophenlﬂl)gls}l]rgewqm%?dfhydggﬁdﬂgggo[?)@yy#gg?—y;ilﬁgi@,z,§I§i4,4,§f;2 i
nonafluorobutane-1-sulphonate an : .8.m _hex-5:yn=1-ol was r iccording to
general specificatioﬁ%gﬁfhae?%gcldueo\%vasz%b%ifi]%d%u%ﬁ 5 ili(;:)-a? Goeﬁ)%%%%?\%rﬁ;ﬁéﬂi%aﬁ)g?ﬁgane-ethyl

acetate 9:1, 8:2 and* 1202255 §'f5894 0F B0y of plodubiwds isdlated SR NER (306 MHz,
chloroform-di): 8 = £49i(me,eaH), 2. PF-2.321(n, 63, 2.70). (nd, 218188 Y, 2t 384 {s, 3H), 6.77 (d,
1H), 6.84 (dd, 1H), 690698/ (M1t 1S (cit, Hrih 72128 émy di)d A nLH) 39 Intermediate 5-7
715 g (122.3 mmol) of 24fluoror§-(4;fluoropheRy ;3,5 methoxy:6,7-dihydro:5H-benzol7lannulen-9-yl-
1,1,2,2,3,3,4,4,4-n0 aflggrobutabne- -suLphonaEeangOCO.% g 14.4 mmog%gx-S- n-1-olwasreacted
according to general Specification 7.°Thé Tesidte was purified usiig Sificd Gel 60 (solVért: hexane,
hexane- 10etiyl acéife 9 £ t8:pand LAYy, 13-:947§30wpefed into saturated sodium

hydrogen carbonate solution (10-20 mL solution per 1 g
ketone), and extracted three times with methyl tert-
butyl ether (approx. 10-20 mL. per 1 g ketone). The
combined organic phases were  washed twice with
15 saturated sodium chloride solution (approx. 5-20 mL per
1 g ketone) , dried over magnesium sulphate and
evaporated to dryness. Pentane was added to the residue
and it was stirred for one hour at room temperature. It
was filtered with suction, washed again with pentane

20 and dried in a drying cabinet at room temperature.

General specification 6-2 for the preparation of 6
under argon atmosphere: 1 g ketone was dissolved in 5-
7.5 mLk of anhydrous tetrahydrofuran/tert-butyl methyl
ether (1:1 to 4:3) and 2.4 equivalents of
25 2,3,4,6,7,8,9,10-octahydropyrimido[l.2-alazepine were
added. At this temperature, 2.4 equivalents of
1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonyl fluoride
in anhydrous tetrahydrofuran (1 g in 1 mL) were added
dropwise. It was stirred for a further 3 hours at 3°C.
30 It was allowed to reach room temperature, saturated
potassium carbonate solution was added, the phases were
separated and the aqueous phase was shaken twice with
tert-butyl methyl ether. The combined organic phases
were dried over sodium sulphate and evaporated to

35 dryness.

Intermediate 1-6



theor.) of product was isolated. 1H-NMR (300 MHz, chloroform-di): 8 = 1.46-1.63 (m, 4H), 2.16-2.37 (m,
6H), 2.64 (t, 2H), 3.60 (mc, 2H), 3.92 (s, 3H), 6.79 (d, 1H), 7.05 (mc, 2H), 7.30 (d, 1H), 157.58 (mc, 2H).
The following intermediates were prepared similarly to general specification 7, optionally with addition of
0.4 equivalent of copper(l) iodide: Intermediate Nameéfintermediate Structureof intermediate Analytical
data 6-7 6-[8-(4- fluoropheny1)-3- methoxy-6,7- dihydro-5H- benzo[7]annulen- 9-yllhex-5-yn-1- ol HO F \
4 H3C00. C24H25E02 $364 %) FHINFpPSElRE el Sigha s F00MHZ - ERlBYefePmR1#i): 8= 1.58-1.76 66

(m),2.17-

10

15

benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-

nonafluorobutane-l-sulphonate

12.40 g (41.0 mmol) of 6-(3,4-difluorophenyl) -2-
methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one was
reacted according to general specification 6-2. 23.80 g
(99% of theor.) of raw product was isolated.

TH-NMR (300 MHz, chloroform-d;): 6 = 2.23 (t, 2H), 2.39
(quin, 2H), 2.84 (t, 2H), 3.86 (s, 3H), 6.83 (d, 1H),
6.88 (dd, 1H), 7.15-7.30 (m, 3H), 7.44 (4, 1H).

Intermediate 2-6
8-(3,5-Difluorophenyl)-3-methoxy-6, 7-dihydro-5H-
benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-
nonafluorobutane-l-sulphonate

ROF

12.50 g (41.3 mmol) of 6-(3,5-difluorophenyl)-2-

methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one was



2.36(m), 2.67(t, 3H),3.56- 3.61(m, 2H),3.68 (t,1H), 3.38(s, 3H),6.76 (d,1H), 6.83(dd, 1H),7.01-
7.09(m, 2H),7.01-

58

reacted according to general specification 6-2. 24.00 g

(99% of theor.) of raw product was isolated.

TH-NMR (400 MHz, chloroform-d;): 6 = 2.23 (t, 2H), 2.40

(quin, 2H), 2.84 (t, 2H), 3.86 (s, 3H), 6.75-6.85 (m,
5 2H), 6.89 (dd, 1H), 6.93-7.00 (m, 2H), 7.45 (d, 1H).

Intermediate 3-6
4-Fluoro-8-(4-fluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-

nonafluorobutane-l-sulphonate

10

19.00 g (62.8 mmol) of 1-fluoro-6-(4-fluorophenyl)-2-
methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one was
reacted according to general specification 6-1. 36.00 g
(98% of theor.) of raw product was isolated.

15 'H-NMR (400 MHz, chloroform-d;): & = 2.24 (t, 2H), 2.37
(quin, 2H), 2.94 (dt, 2H), 3.94 (s, 3H), 6.93 (t, 1H),
7.07-7.13 (m, 2H), 7.25-7.30 (m, 1H), 7.37-7.44 (m,

2H) .

Intermediate 4-6
20 8-(2,5-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-

nonafluorobutane-l-sulphonate



7.09(m, 2H),7.49 (d,1H), 7.56-7.63 (m,2H). 7-7 6-[8-(3- fluorophenyl1)-3- MS (ESIpos):
methoxy-6,7- Massfound dihydro-5H- benzo[7]annulen9-yllhex-5-yn-1ol\\ 4 1011. , 364.00

59

15.5 g (51.3 mmol) of 6-(2,5-difluorophenyl)-2-methoxy-
6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one was reacted
according to general specification 6-1, but without
5 treating with pentane. 33.81 g (113% of theor.) of raw
product was isolated.
TH-NMR (300 MHz, chloroform-d;): 6 = 2.20 (t, 2H), 2.39
(quin, 2H), 2.86 (t, 2H), 3.86 (s, 3H), 6.84 (d, 1H),
6.88 (dd, 1H), 6.97-7.14 (m, 3H), 7.46 (4, 1H).

10
Intermediate 5-6
2-Fluoro-8- (4-fluorophenyl) -3-methoxy-6, 7-dihydro-5H-
benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-
nonafluorobutane-l-sulphonate

15

32.1 g (106.2 mmol) of 3-fluoro-6-(4-fluorophenyl)-2-
methoxy-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one was
reacted according to general specification 6-1. It was
stirred for a further 3 days at room temperature. A
20 further 0.42 equivalent of 2,3,4,6,7,8,9,10-



HO 8-7 6-[8-(2- fluoropheny1)-3- methoxy-6,7- C24H25F02 (364.5). 'H-NR dihydro-5H-
benzo[7]annulen- 9-yllhex-5-yn-1- ol 4 Oil (selected signals, 300MHz, DMSO-d):8 =1.21-

4H),2.06-
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octahydropyrimido[l,2-alazepine and 0.40 equivalent of
1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonyl fluoride
were added and it was stirred for a further 2 hours at
room temperature. It was worked up as described in
specification 6-1, but without treating with pentane.
71.5 g (115% of theor.) of raw product was isolated.
TH-NMR (400 MHz, chloroform-d;): 6 = 2.24 (t, 2H), 2.40
(quin, 2H), 2.83 (t, 2H), 3.95 (s, 3H), 6.87 (d, 1H),
7.10 (tt, 2H), 7.22 (d, 1H), 7.40 (mc, 2H).

Intermediate 6-6
8- (4-Fluorophenyl)-3-methoxy-6, 7-dihydro-5H-
benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-

nonafluorobutane-l-sulphonate

F
F

FF

13.5 g (47 mmol) of 6-(4-fluoro-phenyl)-2-methoxy-
6,7,8,9-tetrahydro-benzocyclohepten-5-one was put in
100 mL THF, and 10.6 mL DBU (1,8-
diazabicyclo[5.4.0]undec-7-ene) and 12.8 mL

perfluorobutane-1l-sulphonic acid fluoride diluted with
20 mLk THF were added dropwise, with cooling on an ice
bath. It was stirred for 2 hours with cooling on an ice
bath and for 19 hours at room temperature. Saturated
sodium hydrogen carbonate solution was added, the
phases were separated and the aqueous phase was
extracted twice with ethyl acetate. The combined
organic phases were washed with water and saturated
sodium chloride solution. It was dried over sodium
sulphate, filtered, concentrated by evaporation and
dried in vacuum. 37 g of a residue was obtained, which

was reacted further without analysis.

1.35(m,



2.20(m, 6H),2.55- 67  2.66(m, 2H),3.74 (s, 3H), 4.28(t, 1H),6.80-  6.88(2H),  7.15-7.23

61

The following intermediates were prepared similarly:

Intermediat | Name of intermediate Structure of
e intermediate

F
7-6 8- (3-fluorophenyl)-3- F~CF ¢

methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-y1-
1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-

sulphonate

8-6 8- (2-fluorophenyl) -3-
methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-y1-
1,1,2,2,3,3,4,4,4-

nonafluorobutane-1-

sulphonate

9-6 8-(2,4-difluorophenyl)-3- F~¢
methoxy-6, 7-dihydro-5H-
benzo[7]annulen-9-y1-
1,1,2,2,3,3,4,4,4-

nonafluorobutane-1-

sulphonate

Intermediates for 7

5 General specification 7 for the preparation of 7 under
argon atmosphere and with exclusion of moisture: 1 g
nonaflatenol ether was dissolved in approx. 8-13 mL of
anhydrous N,N-dimethylformamide. 2.5-2.6 equivalents of
alkynol, 4.1 equivalents of triethylamine and 0.033

10 equivalent of tetrakis- (triphenylphosphine) -
palladium(0) were added. It was stirred for 0.5-1.5
hours at 80°C. The reaction mixture was cooled and the
volatile constituents were removed in oil pump wvacuum

on a rotary evaporator. The residue was taken up in



(m,2H),

7.27-7.37  (m2H),  7.45(mc,

10

15

20
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ethyl acetate and washed three times with water. It was
dried over magnesium sulphate or sodium sulphate and
evaporated to dryness. The residue was purified using
Silica Gel 60.

Intermediate 1-7
6-[8-(3,4-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhex-5-yn-1-0l

OH

23.8 g (40.7 mmol) of 8-(3,4-difluorophenyl)-3-methoxy-
6,7-dihydro-5H-benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-
nonafluorobutane-l-sulphonate and 11.3 mL (102.5 mmol)
hex-5-yn-1-o0l was reacted according to general
specification 7. The residue was purified using Silica
Gel 60 (solvent: hexane, hexane-ethyl acetate 8:2, 6:4
and 1:1). 12.9 g (83% of theor.) of product was
isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.47-1.65 (m, 4H),
2.15-2.37 (m, 6H), 2.66 (t, 2H), 3.54-3.67 (m, 2H),
3.84 (s, 3H), 6.75 (4, 1H), 6.84 (dd, 1H), 7.13 (mc,
1H), 7.27-7.34 (m, 1H), 7.46-7.57 (m, 2H).

Intermediate 2-7
6-[8-(3,5-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhex-5-yn-1-0l



1H). OH 9-75-[8-(4- C23H23F02 fluorophenyl)-3- F (350.4).MS methoxy-6,7- \41 (ESIpos):
dihydro-5H-

63

-
HSC\O O

24.0 g (41.1 mmol) of 8-(3,5-difluorophenyl)-3-methoxy-
6,7-dihydro-5H-benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-
nonafluorobutane-l-sulphonate and 10.15 g (103.4 mmol)
5 hex-5-yn-1-0l was reacted according to general
specification 7. The residue was purified using Silica
Gel 60 (solvent: hexane, hexane-ethyl acetate 8:2, 6:4
and 1:1). 10.6 g (67% of theor.) of product was

isolated.

10 lH-NMR (400 MHz, chloroform-d;): & = 1.52-1.64 (m, 4H),
2.18-2.39 (m, 6H), 2.67 (t, 2H), 3.62 (mc, 2H), 3.84
(s, 3H), 6.69-6.77 (m, 2H), 6.84 (dd, 1H), 7.18 (mc,
2H), 7.49 (4, 1H).

Intermediate 3-7
15 6-[4-Fluoro-8- (4-fluorophenyl)-3-methoxy-6, 7-dihydro-
5H-benzo[7]annulen-9-yl]hex-5-yn-1-o0l
OH

F

\

36.00 g (61.6 mmol) of 4-fluoro-8-(4-fluorophenyl)-3-
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl-



Massfound benzo[7]annulen- SO ,350.0. 9-yl]pent-4-yn-  1-ol HO 10-7
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1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonate and
15.22 g (155.1 mmol) hex-5-yn-1-o0l was reacted

according to general specification 7. The residue was
purified using Silica Gel 60 (solvent: hexane, hexane-
ethyl acetate 8:2, 6:4 and 1:1). 10.1 g (43% of theor.)
of product was isolated.

TH-NMR (400 MHz, chloroform-d;): 6 = 1.17 (mc, 1H),
1.48-1.60 (m, 4H), 2.20 (quin, 2H), 2.26-2.35 (m, 4H),
2.78 (dt, 2H), 3.60 (mc, 2H), 3.91 (s, 3H), 6.88 (t,
1H), 7.02-7.08 (m, 2H), 7.30 (dd, 1H), 7.55-7.61 (m,
2H) .

Intermediate 4-7
6-[8-(2,5-Difluorophenyl)-3-methoxy-6, 7-dihydro-5H-
benzo[7]annulen-9-yllhex-5-yn-1-0l

33.0 g (56.5 mmol) of 8-(2,5-difluorophenyl)-3-methoxy-
6,7-dihydro-5H-benzo[7]annulen-9-y1-1,1,2,2,3,3,4,4,4-

nonafluorobutane-l-sulphonate and 14.21 g (144.8 mmol)
hex-5-yn-1-01 was reacted according to general
specification 7. The residue was purified using Silica

Gel 60 (solvent: hexane, hexane-ethyl acetate 9:1, 8:2

and 1:1). 12.55 g (58% of theor.) of product was
isolated.
TH-NMR (300 MHz, chloroform-d;): &6 = 1.49 (mc, 4H),

2.17-2.32 (m, 6H), 2.70 (mc, 2H), 3.58 (mc, 2H), 3.84
(s, 3H), 6.77 (4, 1H), 6.84 (dd, 1H), 6.90-6.99 (m,
lH), 7.04 (dt, 1H), 7.21-7.28 (m, 1H), 7.49 (4, 1H).

Intermediate 5-7



5-[8-(2,4-

'H-NR(300 difluoropheny1)-

1.22-1.33 benzo[7]annulen- 9-yllhex-5-yn- HO

10

15
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MHz,DMSO0O- 3-methoxy-6,7-

dd:8= dihydro-5H- \ilp

6-[2-Fluoro-8- (4-fluorophenyl)-3-methoxy-6, 7-dihydro-

5H-benzo[7]annulen-9-yl]hex-5-yn-1-o0l

71.5 g

(122.3 mmol) of
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl1-

OH

F

\

1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulphonate

30.86 g

purified using Silica Gel 60 (solvent: hexane,
ethyl acetate 9:1, 8:2 and 1:1). 13.94 g
theor.) of product was isolated.

'H-NMR (300 MHz, chloroform-d;): & = 1.46-1.63
2.16-2.37 (m, 6H), 2.64 (t, 2H), 3.60 (mc,
(s, 3H), 6.79 (d, 1H), 7.05 (mc, 2H), 7.30
7.58 (mc, 2H).

(314.4 mmol)

according to general specification 7.

hex-5-yn-1-0l

was

2H),
(d,

(m,

2-fluoro-8-(4-fluorophenyl)-3-

and

reacted

The residue was

hexane-

(30% of

4H) ,
3.92
1H),

The following intermediates were prepared similarly to

general specification 7, optionally with addition of

0.4 equivalent of copper(I) iodide:

Intermediate | Name of | Structure of | Analytical
intermediate intermediate data

6-7 6-[8-(4- C,4Hy5FO,
fluorophenyl) -3- (364.5) .
methoxy-6,7- lH-NMR
dihydro-5H- (selected
benzo[7]annulen- signals,
9-yvl]lhex-5-yn-1- 400 MHzZ,
ol chloroform-

dp) : i) =

1.58 - 1.76




Oil (m,4H), 2.09-2.17 1-01 (m,6H), 2.58-2.61  (m,2H),
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3.24-3.29

(m), 2.17 -
2.36 (m),
2.67 (t,
3H), 3.56 -
3.61 (m,
2H) , 3.68
(t, 1H),
3.38 (s,
3H), 6.76
(d, 1H),
6.83 (dd,
1H), 7.01 -
7.09 (m,
2H), 7.01 -
7.09 (m,
2H) , 7.49
(4, 1H),

7.56 - 7.63
(m, 2H).

HO

ol

7-17 6-[8-(3- MS
fluorophenyl) -3- (ESIpos) :
methoxy-6,7- Mass found
dihydro-5H- = 364.00
benzo[7]annulen-
9-yllhex-5-yn-1-

ol

8-7 6-[8-(2- C24H3s5FO;
fluorophenyl) -3- (364.5) .
methoxy-6,7- TH-NMR
dihydro-5H- (selected
benzo[7]annulen- signals,
9-yvl]lhex-5-yn-1- 300 MHzZ,

DMSO-dg) : O
=1.21 -

1.35 (m,
4H), 2.06 -
2.20 (m,

6H), 2.55 -




(m,2H),

3.74(s,

3H),4.31 (t, 1H),
67

2.66 (m,
2H) , 3.74
(s, 3H),
4.28 (t,
1H), 6.80 -
6.88 (2H),
7.15 - 7.23
(m, 2H) ,
7.27 = 7.37
(m, 2H) ,
7.45 (mc,
1H) .

9-7 5-[8-(4- o C33Hy3FO,
fluorophenyl) -3- (350.4). MS
methoxy-6,7- (ESIpos) :
dihydro-5H- Mass found
benzo[7]annulen- = 350.0.
9-vl]lpent-4-yn-

1-o01l

10-7 5-[8-(2,4- 'H-NMR (300
difluorophenyl) - MHz, DMSO-
3-methoxy-6,7- de) : ) =
dihydro-5H- 1.22 - 1.33
benzo[7]annulen- (m, 4H) ,
9-v1] hex-5-yn- 2.09 - 2.17
1-o0l (m, 6H) ,

2.58 - 2.61
(m, 2H) ,
3.24 - 3.29
(m, 2H) ,
3.74 (s,
3H), 4.31
(t, 1H),
6.82 - 6.85
(m, 2H) ,
7.04 - 7.08
(m, 1H),

7.19 - 7.25




6.82-6.85

(m2H), 7.04-7.08 (m,H), 7.19-7.25 68
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(m,

7.34
1H) ,
7.52
1H) .

1H),
(d,
7.46 -

(m,

Intermediates for 8

Intermediate 1-8
6-[8-(3,4-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhexan-1-o0l

OH

F

e

11.8 g (30.9 mmol) of 6-[8-(3,4-difluorophenyl)-3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-yllhex-5-yn-1-

ol and 1.41g of 5 wt.% palladium on activated charcoal

in 300 mL of 0.2% methanolic solution of potassium

hydroxide were hydrogenated at room temperature and

normal pressure. It was filtered on Celite with

suction, washed with methanol again and concentrated by

evaporation. The residue was taken up

in

dichloromethane and washed three times with water,

dried over magnesium sulphate and concentrated

evaporation. 11.3 g was obtained (83% of theor.)

by

TH-NMR (300 MHz, chloroform-d;): & = 1.09-1.29 (m, 6H),

1.43 (quin, 2H), 2.01-2.18 (m, 4H), 2.37 (t, 2H), 2

.64

(¢, 2H), 3.54 (mc, 2H), 3.84 (s, 3H), 6.77 (4, 1H),

6.82 (dd, 1H), 6.92-6.98 (m, 1H), 7.05 (ddd, 1H), 7
(mc, 1H), 7.22 (4, 1H).

Intermediate 2-8

.13




(m, 1H),

7.34 (d,

10

15

20

1H), 7.46- 7.52 (m, 1H). Intermediates for 8

69

6-[8-(3,5-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-
benzo[7]annulen-9-yl]lhexan-1-o0l:
OH

F

e
O

10.0 g (26.1 mmol) of 6-[8-(3,5-difluorophenyl) -3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-yllhex-5-yn-1-
ol and 1.195 g of 5 wt.% palladium on activated
charcoal in 300 mL of 0.2% methanolic solution of
potassium hydroxide were hydrogenated at room
temperature and normal pressure. It was filtered on
Celite with suction, washed with methanol again and
concentrated by evaporation. The residue was taken up
in dichloromethane and washed three times with water,
dried over magnesium sulphate and concentrated by
evaporation. 10.1 g (100% of theor.) of product was
obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.10-1.31 (m, 6H),
1.44 (quin, 2H), 2.01-2.18 (m, 4H), 2.38 (t, 2H), 2.64
(t, 2H), 3.55 (mc, 2H), 3.84 (s, 3H), 6.66-6.85 (m,
5H), 7.22 (d, 1H).

Intermediate 3-8
6-[4-Fluoro-8- (4-fluorophenyl) -3-methoxy-6, 7-dihydro-

5H-benzo[7]annulen-9-yl]hexan-1-o0l



Intermediate 1-8 6-[8-(3,4-Difluorophenyl)-3-methoxy-6,7-dihydro-5H5 benzo[7]annulen-9-ylihexan-1-ol
11.8 g(30.9 mmol)of6-[8-(3,4-difluorophenyl)-3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-yl)hex-5-yn-1- ol and 1.41g of 5 wt.% palladium on activated
charcoal 10 in 300 mL of 0.2% methanolic solution of pbtassium hydroxide were hydrogenated at room
temperature and normal pressure. It was filtered on Celite with suction, washed with methanol again and
concentrated by evaporation. The residy€ waSkhken up in 15 dichloromethane and washed three times
with water, dried over magnesium sulphdte and concentrated by evaporation. 11.3 g was obtained (83%
of theor.) 'H-NR (300 MHz, chloroformxdi): 8 = 1.89-1.29 1.43 (quin, 2H), 2.01-2.18 (m, 4H), 2.37 (t, 20 (t,
2H), 3.54 (mc, 2H), 3.84 (s, 3H), 6.77 §. dd,1H), 6.92-6.98 (m, 1H), 7.05 (ddd, (mc, 1H), 7.22 (d, 1H).
Intermediate 2-8 10.0 g(26.1 mmol)ofk difluoropheny1)-3- 5 methoxy-6,7-dihydro-5H-benzo[7]
annulen-9-yllhex-5-yn-1- ol and 1.19% g of 5w palladium on activated charcoal in 300 mL of 0.2%

yd i Xide were hydrogenated at room temperature and normal

suction, washed with methanol again and concentrated by
evaporatlon The reﬁugje W3S dichloromethane and washed three times with water, dried over
magnesium sulphate’antéoncentrateeHsly evaporation. 10.1 g (100% of theor.) of product was 15
obtained. 'H-NR (300 MHz, chlgroform-di): 8 = 1.10-1.31 (m, 6H), 1.44 (quin, 2H), 2.01-2.18 (m, 4H), 2.38
(t, 2H), 2.64 (t, 2H), 3.55 (mc, 2H), 3.84 (s, 3H), 6.66-6.85 (m, 5H), 7.22 (d, 1H) 20 Intermediate 3-8

6-[4-Fluoro-8-(4-flugropheny etho 6 7 dihy benzo[7]annulen- 9 hex 1- 10.0g (26.1
mmol) of 6-[4- quorc?g) oj%ghrgn -3- met o}é;q 7%;13 dro% % e%fo L hex 5-yn-1- ol
iti

and 1.2 g of 5 wt.9%"}54t %ﬁi)’m%r? aéﬁt?é(t@ﬁ%ﬁc@ﬁ%?ﬁ éb@%ﬂlﬁrb 294 ﬁénér‘é’ Yolution of potassium
hydroxide were hydrdgenated at raomitemperatureahtasomral pressureviiveas filteredosrd Celite with
suction, washed with-methanelagain and zoncestiated byevaparationn Therresidue yvas.taken up in 10
dichloromethane a%wgggegéhr%pgte%%%ggﬁe& dred qver magnesiy g\élélpggge angd.concentrated
by evaporation. 10. 1 g $h99% of theor.) of product was ob%alned 'H NR 30 MHz chloroform -di): 8 =

1. 07 1. 29 (m 6H) pressure. It was tered

suction, washed with methanol again and concentrated by
evaporation. The residue was taken up in
10 dichloromethane and washed three times with water,
dried over magnesium sulphate and concentrated by
evaporation. 10.1 g (99% of theor.) of product was
obtained.
'H-NMR (300 MHz, chloroform-d;): & = 1.07-1.29 (m, 6H),
15 1.37-1.50 (m, 2H), 2.02-2.17 (m, 4H), 2.31-2.41 (m,
2H), 2.70-2.81 (m, 2H), 3.49-3.60 (m, 2H), 3.91 (s,
3H), 6.86 (t, 1H), 6.99-7.10 (m, 3H), 7.14-7.23 (m,
2H) .

20 Intermediate 4-8
6-[8-(2,5-Difluorophenyl)-3-methoxy-6,7-dihydro-5H-

benzo[7]annulen-9-yl]lhexan-1-o0l



20 Intermediate 4-8 6-[8-(2,5-Difluoropheny1)-3-methoxy-6,7-dihydro-5Hbenzo[7)annulen-9-yllhexan-1-ol
71 12.5 g(36.7 mmol)of6-[8-(2,5-difluorophenyl)-3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-yl)hex-5-yn-1- ol and 1.2 g of 5 wt.% palladium on activated
charcoal 5 in 250 mL of 0.2% methanolic solution of pdtassium hydroxide were hydrogenated at room
temperature and normal pressure. It was filtered on Celite with suction, washed with methanol again and
concentrated by evaporation. The residy& waSMthken up in 10 dichloromethane and washed three times
with water, dried over magnesium sulphate and concentrated by evaporation. 10.62 g (84% of theor.) of
product was obtained. 'H-NR (300 MHz/chloroform-di): 8 = 1.08-1.25 (m, 6H), 15 1.42 (m, 2H), 2.00-2.21
(m, 4H), 2.32 (t, 2H), 2.68 (t, 2H), 3.53\(t, 2 .84 (s, 3H), 6.77-6.84 (m, 2H), 6.87-6.97 (m, 2H),
A 3 20
6-[2-Fluoro-8-(4-fluoropheny1)-3-me hoxy

methoxy-6,7-dihydro-5H-be

charcoal in 275 mL gf ©.2%

temperature and norfhal pfessue. Itwas’filtered on Celite with suction and hydrogenated further with 0.5

g of 5 wt.% palladium on activated charcoal. It was filtered on Celite with suction, washed with methanol

again and evaporated tg 19 drynass; Theoresidue was taken up i dichtaromethiaae, washed three times

with water, dried ovgt pagnesium suiphaleasd soncentiaied by RuaRrgIan A1 22,9 (124% of theor.) of
'H-NR (400 MH | 8-1.28 (

product was obtained. . z, chloroform-di); 8 = 1.0 m, 6H), 151.43 (mc, 2H),
2.04-2.18 (m, 4H), 232305 2H)? 2%2° {1, 2HY 3:54(B 21 3 938, 35, 682 T 7 0127 &, 3H), 7.19
Onc,ZH).Hﬂenﬁed%@aG&?@OmL of 0.2% methanolic solution of potassium
6-[8-(4-Fluorophenyil)e3-meathoxywe 7editydia<sHbenze] 7)annulerna-ylthexan-2 0l HO £H3

normal pressure. It was filtered on Celite with

suction, washed with methanol again and concentrated by
evaporation. The residue was taken up in
10 dichloromethane and washed three times with water,
dried over magnesium sulphate and concentrated by
evaporation. 10.62 g (84% of theor.) of product was
obtained.
'H-NMR (300 MHz, chloroform-d;): & = 1.08-1.25 (m, 6H),
15 1.42 (m, 2H), 2.00-2.21 (m, 4H), 2.32 (t, 2H), 2.68 (t,
2H), 3.53 (t, 2H), 3.84 (s, 3H), 6.77-6.84 (m, 2H),
6.87-6.97 (m, 2H), 6.99-7.08 (m, 1H), 7.23 (d, 1H).

Intermediate 5-8
20 6-[2-Fluoro-8- (4-fluorophenyl)-3-methoxy-6, 7-dihydro-
S5H-benzo[7]annulen-9-yl]hexan-1-o0l
OH



90 mg palladium on calcium carbonate (10%) was added to 25 870 mg of
6-[8-(4-fluorophenyl)-3-methoxy-6,7-dihydro- 5H-benzo[7]annulen-9-yl)hex-5-yn-1-ol in 30 mL THF and
stirred under a hydrogen atmosphere. Then it was 73 filtered on Celite, concentrated by evaporation and
THF and 87 mg palladium on activated charcoal (10%)4vere added. Hydrogen was supplied. After
filtration on Celite and removal of the solvent, the title compound 5 was isolated as raw product.
C241-129F02 (368.53.- M (ESIpos) e+ 36D. tHIN1R (selected $ighako 300 emZ DMSO-d): 8 1.89 -
2.09 (m, 4H), 2.25 2 8ddxny,-2HY, 2154263 MY, Bl 18 ard 25 n, 2H)] B3 {S,-31),14.22 (t, 1H), 6.77
- 6.83 (M, 2H), 7.12517.284m, 5H). 1 Q. Fhe followingdntermediates were: prapatedisimilady: Intermediate
Nameof intermediatlenStr%gurI%:gf intermediate Ana tircl:g%data 7-8 6:[85(3- fluoro Cbearl%%%-& methoxy-6,7-
dihydro-5H- benzo[7tannulen- -ylﬁ1exan'-1-°ol HO'it F H30IWO T24H29F02 (3 §) E%Ipos =368.0
(mass found). 8-8 66 fibToplieh§1) B hetHG 6 7- difydre8H- BETRSTT Hrtien8iflihexan-1-ol 41D

normal pressure. It was filtered on Celite with suction
and hydrogenated further with 0.5 g of 5 wt.$%$ palladium
on activated charcoal. It was filtered on Celite with
suction, washed with methanol again and evaporated to
10 dryness. The residue was taken up in dichloromethane,
washed three times with water, dried over magnesium
sulphate and concentrated by evaporation. 17.22 g (124%
of theor.) of product was obtained.
'H-NMR (400 MHz, chloroform-d;): & = 1.08-1.28 (m, 6H),
15 1.43 (mc, 2H), 2.04-2.18 (m, 4H), 2.32 (m, 2H), 2.62
(t, 2H), 3.54 (t, 2H), 3.93 (s, 3H), 6.82 (d, 1H),
7.01-7.08 (m, 3H), 7.19 (mc, 2H).

Intermediate 6-8
20 6-[8-(4-Fluorophenyl)-3-methoxy-6, 7-dihydro-5H-

benzo[7]annulen-9-yl]hexan-1-o0l

HO

o) I

I
CH

3
90 mg palladium on calcium carbonate (10%) was added to
25 870 mg of 6-[8-(4-fluorophenyl)-3-methoxy-6,7-dihydro-
S5H-benzo[7]annulen-9-yllhex-5-yn-1-ol in 30 mL THF and

stirred under a hydrogen atmosphere. Then 1t was



SOO 'H-NR (selected signals, 300MHz, DMSO-d) : 8 =1.87- 1.97(m, 2H),1.97 -2.10(m, 2H),2.17 -2.28(m,
2H),2.57 -2.66(m, 2H),3.16 -3.25(m, 2H),3.74 (s,3H), 4.20(t, 1H),6.78 74

5H).

10

filtered on Celite,

and 87 mg palladium on activated charcoal

73

-6.85(m, 2H),7.14 -7.35(m,

concentrated by evaporation and THF
(10%)

were

added. Hydrogen was supplied. After filtration on
Celite and removal of the solvent, the title compound
was 1solated as raw product. CyHy9FO; (368.5). MS
(ESIpos): m/z = 369. 'H-NMR (selected signals, 300 MHz,
DMSO-dg): & 1.89 - 2.09 (m, 4H), 2.25 - 2.34 (m, 2H),
2.54 - 2.63 (m, 2H), 3.18 - 3.25 (m, 2H), 3.73 (s, 3H),
4.22 (t, 1H), 6.77 - 6.83 (m, 2H), 7.12 - 7.28 (m, 5H).
The following intermediates were prepared similarly:
Intermediate | Name of | Structure of | Analytical
intermediate intermediate data
7-8 6-18-(3- " C24H,5FO,
fluorophenyl) -3- (368.5).
methoxy-6,7- MS ESIpos
dihydro-5H- Q Fl= 368.0
benzo[7]annulen- (mass
9-yl]lhexan-1-o0l found) .
8-8 6-[8-(2- '"H-NMR
fluorophenyl) -3- (selected
methoxy-6,7- signals,
dihydro-5H- 300 MHz,
benzo[7]annulen- DMSO-dg) :
9-yvllhexan-1-o0l 0 = 1.87 -
1.97 (m,
2H), 1.97
- 2.10 (m,
2H), 2.17
- 2.28 (m,
2H), 2.57
- 2.66 (m,
2H), 3.16
- 3.25 (m,
2H), 3.74
(s, 3H),
4.20 (t,
1H), 6.78




OH 9-8 5-[8-(4- 'H-NR fluorophenyl)-3- F (selected methoxy-6,7- 41" signals, dihydro-
benzo[7]annulen- SOO Dmsm_dd:8 9-yl]pentan-1-ol =2.58(t,
74
- 6.85 (m,
2H), 7.14
- 7.35 (m,
5H) .

9-8 5-[8- (4- > 'H-NMR
fluorophenyl) -3- (selected
methoxy-6,7- Q signals,
dihydro-5H- 300 MHz,
benzo[7]annulen- | o< O‘ DMSO-dg) : 0
9-vyvl]lpentan-1-ol = 2.58 (t,

2H), 3.15
- 3.23 (m,
2H), 3.73
(s, 3H),
4.20 (t,
1H), 6.77
- 6.82 (m,
2H), 7.12
- 7.28 (m,
5H) .

10-8 6-[8-(2,4- "H-NMR
difluorophenyl) - (300 MHz,
3-methoxy-6,7- DMSO-ds) :
dihydro-5H- 0 = 1.03 -
benzo[7]annulen- 1.11 (m,
9-yllhexan-1-o0l 6H) , 1.20

- 1.26 (m,
2H), 1.91
- 1.95 (m,
2H), 2.03
- 2.10 (m,
2H), 2.23
- 2.26 (m,
2H), 2.62
- 2.64 (m,
2H), 3.23
- 3.27 (m,
2H), 3.77

S5H- 300MHz,




2H),3.15

-3.23(m,

2H),3.73  (s,3H),

4.20(t,

1H),6.77

75

-6.82(m,

(s,
4.25
1H),

- 6.85
2H),
- 7.13
1H),
- 7.35
3H)

3H),

6.

7.

7.

(t,
83
(m,
08
(m,
24

(m,




2H),7.12 -7.28(m, 5H). HO 10-8 6-[8-(2,4- 'H-NR difluorophenyl)- (300MHz, 3-methoxy-6,7-ilp
DMSO-d):

76

Intermediates for 9

General specification 9 for the preparation of 9 under
protective gas atmosphere and with exclusion of

5 moisture: 3.5 equivalents of 2,6-dimethylpyridine in
dichloromethane (approx. 4.4-5.5 mL/g) were added at 3-

5°C to 3.5 equivalents of boron tribromide (1 mmol
boron tribromide in 1.5-4 mL dichloromethane). 1
equivalent of methyl ether dissolved in dichloromethane

10 (4.3-6.1 mL/g) was added dropwise at 3-5°C and stirred
overnight at room temperature. It was poured onto ice
water, the phases were separated and the agueous phase

was shaken three times with dichloromethane. The
combined organic phases were washed with water, dried

15 over magnesium sulphate and concentrated by

evaporation.

Intermediate 1-9
8-(3,4-Difluorophenyl)-9- (6-hydroxyhexyl) -6, 7-dihydro-
5H-benzo[7]annulen-3-ol

OH

F

()
Hol

11.5 g (29.76 mmol) of 6-[8-(3,4-difluorophenyl)-3-
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexan-1-ol

20

was reacted according to general specification 9.
11.16 g (99% of theor.) of product was obtained.

25 lH-NMR (300 MHz, chloroform-d;): & = 1.07-1.29 (m, 6H),
1.44 (quin, 2H), 2.00-2.17 (m, 4H), 2.35 (t, 2H), 2.60
(t, 2H), 3.56 (t, 2H), 6.71 (4, 1H), 6.74 (dd, 1H),
6.91-6.98 (m, 1H), 7.04 (ddd, 1H), 7.08-7.18 (m, 2H).



dihydro-5H- benzo[7]annulen9-ylhexan-1-ol Hp0OSOO 8 =1.03_ m 1.1,(, 6H),1.20 -1.26(m,

-1.95(m, 2H),2.03

10

15

20

-2.10(m,

77

Intermediate 2-9
8-(3,5-Difluorophenyl)-9- (6-hydroxyhexyl) -6, 7-dihydro-
5H-benzo[7]annulen-3-ol

OH

F

(=
HO

10.0 g (25.87 mmol) of 6-[8-(3,5-difluorophenyl)-3-
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexan-1-ol
was reacted according to general specification 9.
Hexane was added to the residue and it was filtered
with suction. 9.3 g (97% of theor.) of product was
obtained.

lH-NMR (300 MHz, chloroform-d;): & = 1.09-1.26 (m, 6H),
1.44 (mc, 2H), 2.02-2.18 (m, 4H), 2.37 (t, 2H), 2.61
(t, 2H), 3.55 (t, 2H), 6.66-6.80 (m, 5H), 7.16 (d, 1H).

Intermediate 3-9
4-Fluoro-8-(4-fluorophenyl)-9- (6-hydroxyhexyl) -6, 7-
dihydro-5H-benzo[7]annulen-3-o0l

OH

F

&
As

F
10.0 g (25.87 mmol) of 6-[4-fluoro-8-(4-fluorophenyl)-
3-methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]hexan-1-
ol was reacted according to general specification 9.

The precipitate was filtered with suction and washed

2H),1.91



2H),2.23

-2.26(m, 2H),2.62 -2.64(m, 2H),3.23 -3.27(m, 2H),3.77 75

10

15

20

25

30
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with water. It was dried at 40°C in a drying cabinet.
The filtrate was shaken three times with
dichloromethane. The combined organic phases were
washed with water twice, dried over magnesium sulphate
and concentrated by evaporation. Diisopropyl ether was
added to the residue and it was filtered with suction.
A total of 6.1 g (62% of theor.) of product was
obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.06-1.27 (m, 6H),
1.43 (mc, 2H), 2.01-2.17 (m, 4H), 2.28-2.41 (m, 2H),
2.65-2.79 (m, 2H), 3.55 (t, 2H), 5.22 (s, 1H), 6.88 (t,
1H), 6.95-7.09 (m, 3H), 7.14-7.23 (m, 2H).

Intermediate 4-9
8-(2,5-Difluorophenyl)-9- (6-hydroxyhexyl) -6, 7-dihydro-

5H-benzo[7]annulen-3-ol

HO

10.6 g (27 .4 mmol) of 6-[8-(2,5-difluorophenyl)-3-
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexan-1-ol
was reacted according to general specification 9. It
was stirred overnight at room temperature, poured into
ice/water and stirred for a further 1 hour. It was
filtered with suction, and washed with a 1little
dichloromethane and with water five times. It was dried
at 40°C in a drying cabinet. 9.55 g (93% of theor.) of
product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.06-1.30 (m, 6H),
1.43 (mc, 2H), 1.99-2.19 (m, 4H), 2.31 (mc, 2H), 2.64
(t, 2H), 3.54 (t, 2H), 6.69-6.77 (m, 2H), 6.86-6.97 (m,
2H), 7.04 (dt, 1H), 7.17 (d, 1H).



(s, 4.25 3H), (t,

10

15

1H), 6.83 -6.85(m, 2H),7.08 -7.13 (m,

79

Intermediate 5-9

2-Fluoro-8- (4-fluorophenyl)-9- (6-hydroxyhexyl) -6, 7-

dihydro-5H-benzo[7]annulen-3-o0l
OH

F

T
HO

12.38 g (32.0 mmol) of 6-[2-fluoro-8-(4-fluorophenyl) -
3-methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]hexan-1-
ol was reacted with 4.0 equivalents according to

general specification 9.
room temperature, poured into ice/water,
further 2 hours,
1 litre of dichloromethane.
with dried

concentrated by evaporation.

water, magnesium

12.75 g

over

of product was obtained.

'H-NMR (300 MHz, chloroform-d;): & = 1.07-1.27
1.44 (mc, 2H), 2.02-2.16 (m, 4H), 2.31 (m,
(m, 2H), 3.55 (t, 2H), 5.38 (s, 1H), 6.84
6.98-7.09 (m, 3H), 7.14-7.22 (m, 2H).

sulphate

(107% of theor.)

It was stirred overnight at
stirred for a
filtered with suction and taken up in

It was washed three times

and

(m, 6H),
2H), 2.58
(d, 1H),

The following intermediates were prepared similarly

Intermediate | Name of | Structure of | Analytical
intermediate intermediate data

6-9 8- (4- " Cy3HyFO, (M
fluorophenyl) -9- = 354.5).
(6- " |'H-NMR (raw
hydroxyhexyl) - Q product,
6,7-dihydro-5H- O‘ selected
benzo[7]annulen- | HO signals,
3-0l 400 MHz,

chloroform-

d]_): 8 =




1H), 7.24 -7.35(

dichloromethane 1

m, 3H) 76 Intermediates for 9 General specification 9 for the preparation of 9 under
protective gas atmosphere and with exclusion of 5 moisture: 3.5 equivalents of 2,6-dimethylpyridine in
dichloromethane (approx. 4.4-5.5 mL/g) were added at 3- 5C to 3.5 equivalents of boron tribromide (1
mmol boron tribromide in 1.5-4 mL dichloromethane). 4%quivalent of methyl ether dissolved in

04261 ml/
\vJ

rac added
VT

dramwnwico-n 3 EC and-<tirred-o\

arniah

temperature. It wa
shaken three time
15 overmagnesiun
8-(3,4-Difluorophe
mmol)of6-[8-(3,4-d

")
(o0 Thiryg)

s poured onto ice
5 with dichlorome
nsulphateandcon

o AauUuUTU Urupwiot o™

water, the phases we
thane. The combined ¢
centratedby evaporatig

ny1)-9-(6-hydroxyhexyl)-6,7-dihydro5H-

ifluoropheny1)-3-

JOo Arnuga osuarrcu v

re separated and the
brganic phases were
n. Intermediate 1-9
benzo[7] annulen-3-

a2t room
CIIIIBIII. acTourni

> AgRiéous piiake

washed wsith w.

2.40 (m)

0} 200 115

> was
ater, dried

9(29.76

(m, 2H) ,
7.00 - 7.08
(m, 2H) ,
7.15 - 7.23

(m, 3H).
7-9 8- (3- " Cy3HFO, (M
fluorophenyl) -9- = 354.5).
(6- '"H-NMR (600
hydroxyhexyl) - Q FIMHz, DMSO-
6,7-dihydro-5H- de) : o =

benzo[7]annulen-
3-0l1

HO O‘

1.02 - 1.10

(4H), 1.10
- 1.18
(2H), 1.21
- 1.29
(2H), 1.97
- 2.01
(2H), 2.01
- 2.08
(2H), 2.32
(t, 2H) ,
2.55 (t,
2H) , 3.26
(t, 2H) ,
4.24 (t,
1H), 6.64 -
6.69 (2H),
7.01 - 7.05
(1H), 7.05
- 7.12
(2H), 7.12
- 7.15
(1H), 7.39
- 7.44




methoxy-6,7-dihydro-5H-benzo[7] annulen-9-yllhexan-1-ol was reacted according to general specification
9. 11.16 g (99% of theor.) of product was obtained. 25 'H-NR (300 MHz, chloroform-di): 8 = 1.07-1.29 (m,
6H), 1.44 (quin, 2H), 2.00-2.17 (m, 4H), 2.35 (t, 2H), 2.60 (t, 2H), 3.56 (t, 2H), 6.71 (d, 1H), 6.74 (dd, 1H),
6.91-6.98 (m, 1H), 7.04 (ddd 1H), 7.08-7.18 (m, 2H). 827 Intermediate 2-9

8-(3,5-Difluorophe

mmol)of6-[8-(3,5-d
reacted according

suction. 9.3 g (97%of theor.) of pro

2H), 2.02-2.18 (m,
4-Fluoro-8-(4-fluor
mmol) of 6-[4-fluor
was reacted accor
with water. It was
dichloromethane.
sulphate 5 and cot
filtered with suctio
chloroform-di): 8 =
(m, 2H), 3.55 (t, 2k
8-(2,5-Difluorophe
mmol)of6-[8-(2,5-d

y1H)-9-(6-hydroxyhexyl)-6.7-dinydroSH-penzefflannulen-3-e-OH-HO-516.6,9(25.87
ifluoropheny1)-31 methoxy-6,7-dihydro-5H- benzo[?]annulen 191]>hexa?1 3-bl was
to general specification 9. Hexane was jadded to the residue and it was filtefed with
dglct(was 10 obtained. leroformydi): 5 1.44 (mc,
4H), (t, 2H), 3.55 6.66-6
oph)erfyl)-Q)-(G-hy xﬁhef;}?) 3 d.%"d lén-3-0 “ 100 g (25.87
0-8-(4-fluoropheny 1§ 20 3-methoxy-6,7 71&hAUBN-9-ylhexan-1- ol
ding to general spécification &<irhepreci vits suetiord@nd \washed 78
dried at 40C in a degyjng gakineto Thefilt e timesiwith
The combined orq%réiﬁé)(p S Wekhe washgewi icesdrjed ovgr magnesium
ncentrated by eva poratlon iisopropyl ether was added to the residue and.it was
n. Atotal of 6.1 g (é29/o of theor.) of product was obtained. 'HWE?E@E)) MHZ,
1.06-1.27 (m, 6H), 10 1.43 (mc, 2H), 2/01-2.17 (m, 4H), 2.28:2.44 (h¥, 2H),|2.65-2.79
d), 5.22 (s, 1H), 6.88 (t, 1H), 6.95-7.09 (m, 3H), 7.14-7.23 (M22Bfj. Intenmediate 4-9
ny1)-9-(6-hydroxyhexyl)-6,7-dihydro15 $H-benzo[7] annulen-gql OK HE 10.6 g(27.4
ifluoropheny1)-3- 5 59 (m,
2H), 3.17 -
3.25 (m,
2H) , 4.20
(t, 1H) ,
6.60 — 6.67
(m, 2H) ,
7.08 - 7.13
(m, 1H) ,
7.13 - 7.34
(m, 4H) ,
9.30 (s,
1H) .
9-9 8- (4- o 'H-NMR (500
fluorophenyl) -9- F MHz, DMSO-
(5- Q dg) : i) =
hydroxypentyl) - 1.04 - 1.24
6,7-dihydro-5H- o O‘ (m, 6H) ,
benzo[7]annulen- 1.96 - 2.06
3-ol (m, 4H) ,
2.30 (dd,
2H), 2.55
(t, 2H),
3.20 - 3.26
(m, 2H) ,
4.24 (t,




methoxy-6,7-dihydro-5H-benzo[7] annulen-9-yllhexan-1-ol was reacted according to general specification
9. It 20 was stirred overnight at room temperature, poured into ice/water and stirred for a further 1 hour. It
was filtered with suction, and washed with a little dichloromethane and with water five times. It was dried
at 40C in a drying cabinet. 9.55 g (93% of theor.) of 2% product was obtained. 'H-NR (300 MHz,

chloroform-di): 8 =
(t, 2H), 6.69-6.77
2-Fluoro-8-(4-fluor
(32.0 mmol) of 6-[1
ol was reacted wit
temperature, pour
litre of dichloromet
concentrated by e
chloroform-di): 8 5
(t, 2H), 5.38 (s, 1H
prepared similarly

fluoropheny1)-9- (6-

1:06-130-(m-6H); 1-43{(me; 2H),1:99-2-319-(m4H); 231 {me, 2H), 2:64-(t; 2H), 3.54
m, 2H), 6.86-6.97 (m, 2H), 7.04 (dt, 1H), 7.17 (d, 1H). 79 Intéfmedfaté 5-9
opheny1)-9-(6-hydroxyhexyl)-6,7- dihydro-5H-benzoP1 annukere3-ol Ok 512.38 g
2-fluoro-8-(4-fluorppheny1)- 3-methoxy-6,7-dihydro-5H-benzof gjannulgn-gsyllhexan-1-
N 4_.0 equivalents aqcording to general specificatio_n 9.1t was gr,rgd oV, r)1ilght at room
ed into ice/water, |stirred for a 10 further|2 hours, filtered with suction and taken up in 1
hane. It was washed three times with water, dried over magn%sﬁﬁn‘su]pﬁ&te and
yaporation. 12.75/g (107% of theor.) of product was obtained.(©51H-NR(300 MHz,
1.07-1.27 (m, 6H), 1.44 (mc, 2H), 2.0242.16 (m, 4H), 2.31 (hv, 2H),2.58 {m| 2H), 3.55
), 6.84 (d, 1H), 6/98-7.09 (m, 3H), 7.14+7.22 (m, 2H). The fall |ng intermediates were
Intermediate Nameof ir_1termediate Structureof intermediate An? tical data 6-9 8-(4-

hydroxyhexyl)-|6,7-dihydro-5H- benzo[7]annulen- 3-ol HO 4 O Se %23H27F02(M

10-9 8-(2,4- '"H-NMR (300

difluorophenyl) - MHz, DMSO-

9-(6- dg): O =

hydroxyhexyl) - 1.03 - 1.12

6,7-dihydro-5H- (m, 6H) ,

benzo[7]annulen- 1.20 - 1.25

3-o0l (m, 2H) ,
1.93 (t,
2H), 2.01 -
2.07 (m,
2H), 2.22
(t, 2H) ,
2.57 (t,
1H), 3.25
(a, 2H) ,
4.24 (t,
1H), 6.66 -
6.68 (m,
2H), 7.07 -
7.12 (m,
1H), 7.14
(a, 1H),
7.23 - 7.28
(m, 1H),
7.29 - 7.33
(m, 1H),
9.35 (br,
1H) .




=354.5). 1H-NRIR(raw product, selected signals, 400MHz, chloroform- di):8= 80 2.57-2.67 (m),2.30-
2.40(m), 6.69-6.77 (m,2H), 7.00-7.08 (m,2H), 7.15-7.23
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Intermediates for 10

General specification 10 for the preparation of 10
under protective gas atmosphere and with exclusion of

5 moisture: 1 g alcohol was dissolved in approx. 13-33 mL
dichloromethane, a mixture of dichloromethane and
tetrahydrofuran or pure tetrahydrofuran. 1.5-1.6
equivalents of triphenylphosphine and 1.5-1.6
equivalents of carbon tetrabromide were added in

10 portions at 0-5°C. It was stirred at 3-5°C for a
further 2-3 hours, unless described otherwise. The
reaction mixture was diluted with dichloromethane oxr
methyl tert-butyl ether, washed with saturated sodium
hydrogen carbonate solution and saturated sodium

15 chloride solution, dried over magnesium sulphate or
sodium sulphate and concentrated by evaporation. Then

it was chromatographed using Silica Gel 60.

Intermediate 1-10
9- (6-Bromohexyl)-8-(3,4-difluorophenyl) -6, 7-dihydro-5H-
20 benzo[7]annulen-3-o0l
Br

F

()
HO

11.0 g (29.53 mmol) of 6-[8-(3,4-difluorophenyl)-3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-y1llhexan-1-ol
was reacted with 11.85 g triphenylphosphine and 14.99 g
25 carbon tetrabromide according to general specification
10. The residue was chromatographed using Silica Gel 60
(solvent: hexane, hexane-ethyl acetate 95:5, 9:1 and
8:2). 11.2 g (78% of theor.) of product was obtained.



(m,3H). 7-9 8-(3- C23H27F02(M fluorophenyl)-9- =354.5). (6- 1H-NMR(600 hydroxyhexyl)- 4IDF
MHz,DMSO- 6,7-dihydro-5H-.1111. dd:8=

10

15

20
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TH-NMR (300 MHz, chloroform-d;): & = 1.06-1.32 (m, 6H),
1.71 (quin, 2H), 2.00-2.17 (m, 4H), 2.35 (t, 2H), 2.61
(t, 2H), 3.30 (t, 2H), 6.71 (d, 1H), 6.74 (dd, 1H),
6.90-6.98 (m, 1H), 7.04 (ddd, 1H), 7.11-7.20 (m, 2H).

Intermediate 2-10
9- (6-Bromohexyl)-8-(3,5-difluorophenyl) -6, 7-dihydro-5H-
benzo[7]annulen-3-o0l

Br

F

as
HO li

9.20 g (24.70 mmol) of 6-[8-(3,5-difluorophenyl)-3-
methoxy-6,7-dihydro-5H-benzo[7]annulen-9-y1llhexan-1-ol
was reacted with 9.91 g triphenylphosphine and 12.53 g
carbon tetrabromide according to general specification
10. The residue was chromatographed using Silica Gel 60
(solvent: hexane, hexane-ethyl acetate 95:5, 9:1 and
8:2). 9.2 g (77% of theor.) of product was obtained.
'H-NMR (400 MHz, chloroform-d;): & = 1.10-1.30 (m, 6H),
1.72 (quin, 2H), 2.03-2.16 (m, 4H), 2.37 (t, 2H), 2.61
(t, 2H), 3.31 (t, 2H), 4.78 (s, 1H), 6.68-6.79 (m, 5H),
7.17 (d, 1H).

Intermediate 3-10
9- (6-Bromohexyl)-4-fluoro-8-(4-fluorophenyl) -6, 7-
dihydro-5H-benzo[7]annulen-3-ol



benzo[7]annulen- H 1.02-1.10 3-ol (4H),1.10 -1.18 (2H),1.21 -1.29 (2H),1.97 -2.01
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Br

&
As

F
4.30 g (11.54 mmol) of 4-fluoro-8-(4-fluorophenyl)-9-
(6-hydroxyhexyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l
was reacted with 4.33 g triphenylphosphine and 5.86 g
5 carbon tetrabromide according to general specification
10. The residue was chromatographed using Silica Gel 60
(solvent: hexane, hexane-ethyl acetate 95:5, 9:1 and
8:2). 4.2 g (79% of theor.) of product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.06-1.31 (m, 6H),
10 1.71 (quin, 2H), 2.04-2.18 (m, 4H), 2.35 (t, 2H), 2.68-
2.78 (m, 2H), 3.30 (t, 2H), 5.09 (4, 1H), 6.89 (t, 1H),
6.96-7.10 (m, 3H), 7.15-7.23 (m, 2H).

Intermediate 4-10
15 9- (6-Bromohexyl)-8-(2,5-difluorophenyl) -6, 7-dihydro-5H-

benzo[7]annulen-3-o0l

HO
6.28 g (16.9 mmol) of 6-[8-(2,5-difluorophenyl)-3-
methoxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexan-1-ol
20 was reacted with 6.77 g triphenylphosphine and 8.56 g
carbon tetrabromide according to general specification

10. The residue was chromatographed using Silica Gel 60



(2H),2.01

-2.08

10
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20

25

(2H),2.32 (t,2H), 2.55(t, 2H),3.26 (t,2H),

86

(solvent: hexane, hexane-ethyl acetate 95:5, 9:1 and
8:2). 6.29 g (86% of theor.) of product was obtained.
TH-NMR (400 MHz, chloroform-d;): & = 1.08-1.31 (m, 6H),
1.70 (quin, 2H), 2.01-2.20 (m, 4H), 2.31 (t, 2H), 2.65
(mc, 2H), 3.29 (t, 2H), 6.71-6.79 (m, 2H), 6.87-6.98
(m, 2H), 7.04 (dt, 1H), 7.18 (d, 1H).

Intermediate 5-10
9- (6-Bromohexyl)-2-fluoro-8-(4-fluorophenyl)-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

Br

¢

F

1
HO
12.75 g (34.2 mmol) of 2-fluoro-8-(4-fluorophenyl)-9-
(6-hydroxyhexyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l
was reacted with 13.74 g triphenylphosphine and 17.37 g
carbon tetrabromide according to general specification
10. It was stirred further overnight at room
temperature and was worked up according to
specification 10. The residue was chromatographed using
Silica Gel 60 (solvent: hexane, hexane-ethyl acetate
95:5, 9:1 and 8:2). 10.2 g (68% of theor.) of product
was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.07-1.32 (m, 6H),
1.65-1.78 (m, 2H), 2.02-2.18 (m, 4H), 2.32 (m, 2H),
2.54-2.64 (m, 2H), 3.30 (t, 2H), 5.13 (4, 1H), 6.86 (d,
1H), 6.99-7.11 (m, 3H), 7.15-7.23 (m, 2H).

The following intermediates were prepared similarly

Intermediate | Name of | Structure of | Analytical

intermediate intermediate data




4.24(t,

1H),6.64-

6.69(2H), 7.01-7.05 (1H),7.05 -7.12 (2H),7.12
87

6-10 9- (6- ¥ C23H;6BTFO
bromohexyl) -8~ (417.4). 'H-
(4- Y (600
fluorophenyl) - Q MHz,
6,7-dihydro-5H- O‘ chloroform-
benzo[7]annulen- | HO dp) : ) =
3-o0l 1.09 - 1.16

(quin., 2H),
1.16 - 1.28
(4H) , 1.70
(quin., 2H),
2.04 - 2.14
(m, 4H) ,
2.35 (t,
2H) , 2.62
(t, 2H) ,
3.29 (t,
2H), 6.70 -
6.72 (1H) ,
6.73 - 6.76
(1H), 7.02 -
7.07 (2H) ,
7.15 - 7.22
(3H) .

7-10 9- (6- ¥ C33Hy6BrFO
bromohexyl) -8- (417.4). 'H-
(3- NMR (300
fluorophenyl) - Q F|MHZ, DMSO-
6,7-dihydro-5H- O‘ ds) & = 0.98
benzo[7]annulen- | HO - 1.21 (m,
3-0l 6H) , 1.59

(quin, 2H),
1.90 - 2.10
(m, 4H) ,
2.24 - 2.34
(m, 2H) ,
2.48 - 2.58
(m, partly




-7.15 (1H),7.39
1H-NMR

-7.44 81 (1H),9.33 (s, 1H). 8- 8-(2- fluoropheny1)-9- C23H27F02(M =354.5). (6-

88

superimposed

with solvent

signal),

3.36 (t,
2H), 6.59 -
6.67 (m,
2H), 6.96 -
7.14 (m,
4H), 7.32 -
7.43 (m,
1H), 9.29
(s, 1H).

8-10 9-(6- Cy3Hy6BrFO
bromohexyl) -8- (417.4). 'H-
(2- NMR (300
fluorophenyl) - MHz, DMSO-
6,7-dihydro-5H- de¢, selected
benzo[7]annulen- signals) & =
3-01 1.0 - 1.2

(6H), 1.5 -
1.6 (2H) ,
1.9 - 2.1
(4H), 2.1 -
2.3 (2H) ,
2.6 (t), 6.6
- 6.7 (2H),
7.1 - 7.3
(5H) , 9.3
(s) .

9-10 9- (5- ” C22H;4BrFO
bromopentyl) -8- (404.3). 'H-
(4- (Y | (300
fluorophenyl) - MHz, DMSO-
6,7-dihydro-5H- | OC dg) & = 1.06
benzo[7]annulen- - 1.21  (m,
3-0l 4H), 1.48 -

1.60 (m,

2H), 1.90 -




hydroxyhexyl)- 41D (selected 6,7-dihydro-5H- benzo[7]annulen- 3-ol F H ille signals, 300MHz, DMSO-d):8
=2.15- 2.25(m, 2H),2.50- 2.59(m, 2H),3.17-

89

2.06 (m,
4H), 2.23 -
2.32 (m,
2H), 2.49 -
2.56 (m) ,
3.33 (t,
2H), 6.60 -
6.66 (m,
2H), 7.08 -
7.27 (m,
5H), 9.28
(s) .

10-10 9-(6- '"H-NMR (300
bromohexyl) -8- MHz, DMSO-
(2,4- dg) : ) =
difluorophenyl) - 1.02 - 1.15
6,7-dihydro-5H- (m, 6H) ,
benzo[7]annulen- 1.57 - 1.64
3-01 (m, 2H),

1.93 (t,
1H), 2.01 -
2.07 (m,
2H), 2.21 -
2.24 (m,
2H) , 2.57
(t, 2H),
3.39 (t,
2H), 6.66 -
6.68 (m,
2H), 7.07 -
7.12 (m,
1H), 7.14
(d, 1H),
7.24 - 7.34
(m, 2H),
9.36 (s, 1H)




3.25(m, 2H),4.20 (t, 1H), 6.60-6.67 (m,2H), 7.08-7.13 (m,1H), 7.13-7.34 (m,4H), 9.30(s, 1H). OH
9-9

90
Intermediates for 11
Intermediate 1-11

S-{4-[(tert-
5 Butoxycarbonyl) (methyl)amino]butyl}ethanethioate

Stage a: Preparation of 4-[ (tert-

butoxycarbonyl) (methyl)amino]butyl-4-methylbenzene

sulphonate
H C/jVOJJ\N/\/\/OH — HC 0} N ~sZ
3 CH I [l
CH | 3
3 CH CH, (¢}
10 8

4 mL pyridine, 2.44 g of 4-methylbenzene sulphonyl
chloride and a spatula tip of N,N-dimethylpyridin-4-
amine were added to an ice-cold solution of 2.00 g
15 tert-butyl- (4-hydroxybutyl)methylcarbamate in 20 mL
dichloromethane and the mixture was stirred at room
temperature for 18 hours. It was poured onto 1M agqueous
hydrochloric acid solution, the organic phases were
separated and were extracted twice with
20 dichloromethane. The combined organic phases were
washed with saturated sodium hydrogen carbonate
solution and saturated sodium chloride solution, dried
over sodium sulphate, filtered and concentrated by
evaporation. After purification by column
25 chromatography on silica gel (hexane/ethyl acetate),
2.7 g of the title compound was obtained.
TH-NMR (300 MHz, chloroform-d;): & 1.42 (s, 9H), 1.45 -
1.69 (m), 2.45 (s, 3H), 2.79 (s, 3H), 3.17 (t, 2H),
4.04 (t, 2H), 7.34 (4, 2H), 7.79 (d, 2H).
30
Stage b: Preparation of S-{4-[(tert-
butoxycarbonyl) (methyl)amino]butyl }ethanethioate



8-(4- 'H-NW(500 fluoropheny1)-9- F MHz,DMSO0- (5- hydroxypentyl)- 41p dd:8=1.04-1.24
6,7-dihydro-5H- benzo[7]annulen- Ho ISO (m,6H), 1.96-2.06 3-ol (m,4H), 2.30(dd, 2H),2.55 (t,2H),
3.20-3.26
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CH, O
CH, O
/\/\/O\ //O b
H,C O N S B —— /\/\/S
CH, | I H,C V07 N \”/
CH, o) CH, |
CH, o)

5.66 g sodium iodide and 4.31 g of potassium
thioacetate were added to 2.70 g of 4-[ (tert-
5 butoxycarbonyl) (methyl)amino]lbutyl-4-methylbenzene
sulphonate 1in 60 mL 2-butanone and the mixture was
heated wunder reflux overnight. It was poured onto
water, extracted three times with tert-butyl methyl
ether, washed with saturated sodium chloride solution,
10 dried over sodium sulphate and concentrated by
evaporation. 2.1 g of the title compound was obtained.
lH-NMR (400 MHz, chloroform-d;): & 1.45 (s, 9H), 1.50 -
1.63 (m), 2.33 (s, 3H), 2.82 (s, 3H), 2.86 - 2.93 (m,
2H), 3.17 - 3.25 (m, 2H).
15
Intermediate 2-11
S-{4-[(tert-
Butoxycarbonyl) (methyl)amino]propyl}ethanethioate

CH, i 0
HSC/&HO 'Tl/\/\ S)k

3

CH,

20 It 1is prepared similarly to intermediate 1-11 stage b
from 2.0 g tert-butyl-(3-chloropropyl)methylcarbamate
and potassium thiocacetate. 2.6 g of a raw product was
obtained.

MS (CI) mass found: 248 [48], 209 [100].

25

Intermediate 13

General specification 13 for the preparation of 13 with
exclusion of moisture: 1 mol-equivalent of alcohol was
dissolved in 5 mol-equivalents of pyridine, and 1.1
300 mol-equivalent of tosyl chloride was added at 0-5°C.
Then it was stirred for a further 2.5 hours at 0°C and
1-2 hours or overnight at room temperature. The

reaction mixture was stirred 1into a mixture of 1ice



(Mm,2H), 4.24(t, 82 1H),6.63- 6.68(m, 2H),7.13 (d,1H), 7.16-7.23 (m,2H),
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water and concentrated sulphuric acid (10 mL : 1 mL).
29-53 mL water per 10 mL pyridine was taken as the
basis. It was shaken three times with diethyl ether,
the combined organic phases were washed once with water
and with saturated sodium chloride solution, dried over
sodium sulphate or magnesium sulphate and concentrated

by evaporation.

Intermediate 1-13
4,4,5,5,5-Pentafluoropentyl-4-methylbenzene sulphonate

" F F

S/O\/\)SJ

5 I F
40 g (224.6 mmol) of 4,4,5,5,5-pentafluoropentan-1-ol
was reacted with 47.04 g tosyl chloride according to
general specification 13. 39.5 g (53% of theor.) of
product was obtained.
'H-NMR (400 MHz, chloroform-d;): & = 1.90-2.00 (m, 2H),
2.01-2.17 (m, 2H), 2.46 (s, 3H), 4.10 (t, 2H), 7.37 (4,
2H), 7.80 (4, 2H).

Intermediate 2-13

3,3,4,4,4-Pentafluorobutyl-4-methylbenzene sulphonate
H.C
3

F F
s/OMF

TN

(0] O F F

19.82 g (120.8 mmol) of 3,3,4,4,4-pentafluorobutan-1-ol
was reacted with 25.33 g tosyl chloride according to
general specification 13. 27.5 g (72% of theor.) of
product was obtained.

'H-NMR (400 MHz, chloroform-d;): & = 2.40-2.54 (m, 5H),
4.28 (t, 2H), 7.38 (4, 2H), 7.80 (dt, 2H).

Intermediate 3-13

5,5,5-Trifluoropentyl-4-methylbenzene sulphonate



7.24-7.29 (m,2H), 9.31(s, 1H). 10-98-(2,4- 'H-NW(300 difluorophenyl)- F MHz,DMSO-
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H,C

S/O\\//\\//\\riF
5 L F
4.3 g (30.3 mmol) of 5,5,5-trifluoropentan-1-ol was
reacted with 6.43 g tosyl chloride according to general
specification 13. 8.5 g (95% of theor.) of product was
5 obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.58-1.71 (m, 2H),
1.72-1.84 (m, 2H), 1.99-2.17 (m, 2H), 2.50 (s, 3H),
4.09 (t, 2H), 7.40 (4, 2H), 7.84 (d, 2H).

10 Intermediate 4-13
3,3,3-Trifluoropropyl-4-methylbenzene sulphonate

H,C
O F
STK
/ N\
o0 O F F
25.5 g (223.5 mmol) of 3,3,3-trifluoropropan-l-ol was
reacted with 45.93 g tosyl <chloride according to
15 general specification 13. 47.26 g (80% of theor.) of
product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 2.43-2.59 (m, G5H),
4.22 (t, 2H), 7.37 (d, 2H), 7.80 (dt, 2H).

20 Intermediates 14
General specification 14 for the preparation of 14: 1
mol-equivalent of tosylate/iodide/chloride was stirred
with 1.63 mol-equivalent of potassium thioacetate in
acetone (5.1-8.1 mL acetone per g of substance) for 3-
25 3.5 hours under reflux. After cooling, the solvent was
drawn off and the residue was added to water. It was
shaken three times with diethyl ether. The combined
organic phases were washed once with water and once or
twice with saturated sodium chloride solution, dried
30 over sodium sulphate or magnesium sulphate and
concentrated by evaporation.
General specification 14a for the preparation of 14: 1

mol-equivalent of halide was stirred with 1.63 mol-



9-16- dd:8= hydroxyhexyl)- 4ID 1.03-1.12 6,7-dihydro-5H- F Ini (m,6H), benzo[7]annulen- HO 1.20-1.25
3-ol (m,2H), 1.93(t,
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equivalents of potassium thiocacetate in acetone (5.1-
8.1 mL acetone per g of substance) for 3-3.5 hours
under reflux. After «cooling, it was filtered with
suction and the filtrate was concentrated by
5 evaporation. Water was added and it was shaken three
times with diethyl ether. The combined organic phases
were dried over magnesium sulphate and concentrated by

evaporation.

10 Intermediate 1-14

S-(4,4,5,5,5-Pentafluoropentyl)ethanethioate
F O
i PIQ
F>I>(\/\S CH,
F F
155 g (466.5 mmol) of 4,4,5,5,5-pentafluoropentyl-4-
methylbenzene sulphonate was reacted with 86.92 g of
15 potassium thioacetate according to general
specification 14. The residue was distilled at normal
pressure in a small Vigreux column (10 cm). At 170°C,
84.3 g (77% of theor.) of product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.82-1.95 (m, 2H),

20 2.00-2.20 (m, 2H), 2.35 (s, 3H), 2.95 (t, 2H).

Intermediate 2-14

S-(3,3,4,4,4-Pentafluorobutyl)ethanethioate
FF j\
F%Q/\s CH,
F F
25 35.6 g (111.9 mmol) of 3,3,4,4,4-pentafluorobutyl-4-
methylbenzene sulphonate was reacted with 20.82 g of
potassium thioacetate according to general
specification 14. The residue was distilled at normal
pressure 1in a small Vigreux column (10 cm). At 70°C,
30 16.6 g (67% of theor.) of product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 2.24-2.44 (m, 5H),
3.07 (mc, 2H).
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Intermediate 3-14

S-(5,5,5-Trifluoropentyl)ethanethioate

F O
i M
F:J\\v//\\v//\\s CH,
8.5 g (28.7 mmol) of 5,5,5-trifluoropentyl-4-
methylbenzene sulphonate was reacted with 5.35 g of
potassium thioacetate according to general
specification 14. The residue was distilled in wvacuum
in a small Vigreux column (10 cm). At 48-50°C (0.7
mbar), 2.74 g (48% of theor.) of product was obtained.
A second fraction of 0.34 g (6% of theor.) was obtained
at 50-52°C (0.4 mbar) .

TH-NMR (300 MHz, chloroform-d;): & = 1.57-1.72 (m, 4H),
2.00-2.18 (m, 2H), 2.34 (s, 3H), 2.85-2.92 (m, 2H).

Intermediate 4-14

S-(3,3,3-Trifluoropropyl)ethanethioate
F F /JL\
F;><\v//\\s CH
44 .88 g (167 .3 mmol) of 3,3,3-trifluoropropyl-4-

methylbenzene sulphonate was reacted with 31.18 g of

3

potassium thioacetate according to general
specification 14. The residue was distilled at normal
pressure 1in a small Vigreux column (10 cm). At 135-
137°C, 20.71 g (72% of theor.) of product was obtained.
TH-NMR (400 MHz, chloroform-d;): & = 2.33-2.45 (m, 5H),
3.03 (mc, 2H).

Intermediate 5-14

S-(5,5,6,6,6-Pentafluorohexyl)ethanethioate
F F

S

. \n/
F F O

25 g (82.8 mmol) of 1,1,1,2,2-pentafluoro-6-iodohexane

CH,

was reacted with 15.4 g of potassium thioacetate
according to general specification 14. 21.35 g (103% of

theor.) of product was obtained.
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TH-NMR (300 MHz, chloroform-d;): & = 1.59-1.74 (m, 4H),
1.93-2.14 (m, 2H), 2.34 (s, 3H), 2.89 (mc, 2H).

Intermediate 6-14

S-(4,4,4-Trifluorobutyl)ethanethioate

125 g (0.525 mol) of 1,1,1l-trifluoro-4-iodobutane was
reacted with 97.8 g of potassium thiocacetate according
to general specification 1l4a. It was distilled at 95
mbar. The first fraction contained 36.57 g (37% of
theor.; 35-95°C) and the second fraction 48.02 g (49%
of theor.; 95-98°C).

TH-NMR (400 MHz, chloroform-d;): & = 1.81-1.90 (m, 2H),
2.09-2.23 (m, 2H), 2.35 (s, 3H), 2.93 (t, 2H).

Intermediate 7-14
S-[3,4,4,4-Tetrafluoro-3-
(trifluoromethyl)butyl]ethanethioate

b F
F /ji\
F s~ CH,
F
F
25 g (90.3 mmol) of 4-bromo-1,1,1,2-tetrafluoro-2-

(trifluoromethyl)butane was reacted with 16.82 g of
potassium thioacetate according to general
specification l1l4a. 22.0 g (90% of theor.) of product
was obtained.
'H-NMR (400 MHz, chloroform-d;): & = 2.31-2.43 (m, 5H),
3.05 (mc, 2H).

Intermediate 8-14

S-(6,6,6-Trifluorohexyl)ethanethioate
F F

FMSTCH3

@)



7.23-7.28 (m,1H), 7.29-7.33 (m,1H), 9.35(br, 1H). 83 Intermediates for 10 General specification
10 for the preparation of 10 under protective gas atmosphere and with exclusion of 5 moisture: 1 g
alcohol was dissolved in approx. 13-33 mL dichloromethane, a mixture of dichloromethane and
tetrahydrofuran or pure tetrahydrofuran. 1.5-1.6 equivdléntsoftriphenylphosphineand1.5-1.6

5 g (22.8 mmol) of 6-bromo-1,1,1l-trifluorohexane was
reacted with 4.25 g of potassium thiocacetate according
to general specification 14. The acetone was drawn off
only at 200 mbar and 40°C bath temperature. 4.7 g (96%
5 of theor.) of product was obtained.
lH-NMR (300 MHz, chloroform-d;): & = 1.37-1.49 (m, 2H),
1.51-1.66 (m, 4H), 1.98-2.16 (m, 2H), 2.33 (s, 3H),
2.87 (t, 2H).

10 Intermediates 15
General specification 15 for the preparation of 15: 1
mol-equivalent of thioacetate was added dropwise to
1.1-2.0 mol-equivalent of 30% sodium methylate solution
in methanol with cooling on an ice bath. It was stirred
15 for a further 30 minutes at room temperature. This
solution was added dropwise at room temperature to 1.3-
2 mol-equivalent of 1l-bromo-w-chloroalkane in methanol
(1.2-1.7 mL. per g of halide). It was stirred for a
further 2-4 hours at room temperature. Diethyl ether or
20 methyl tert-butyl ether was added, the phases were
separated and the organic phase was washed with water,
with saturated sodium chloride solution 1if necessary,
dried over sodium sulphate or magnesium sulphate and
concentrated by evaporation. The residue was submitted
25 to fractional distillation in a small Vigreux column
(10 cm) .

Intermediate 1-15

3-Chloropropyl-4,4,5,5,5-pentafluoropentylsulphide

F

F s >"c

132 g (558.54 mmol) of S-(4,4,5,5,5-
pentafluoropentyl)ethanethioate was reacted with
131.97 g (558.84 mmol) of 1-bromo-3-chloropropane

according to general specification 15. 126 g (83% of
35 theor.) of product was obtained. BPig mpar = 117°C.



equivalents of carbon tetrabromide were added in 10 portions at 0-5C. It was stirred at 3-5C for a further
2-3 hours, unless described otherwise. The reaction mixture was diluted with dichloromethane or methyl
tert-butyl ether, washed with saturated sodium hydrogen carbonate solution and saturated sodium 15
chloride solution, dried over magnesium sulphate or s8dium sulphate and concentrated by evaporation.
Then it was chromatographed using Silica Gel 60. Intermediate 1-10
9-(6-Bromohexyl)-8-(3¥¥difludrophiéiy 1)-6 7L 8y Ers 51920 behzo[Flaffulen?d-ol Br HO11.0 g(29.53
mmol)of6-[8-(3,4-difluorbphenyi)-32methaxy-6;2-dittydte-5HrbenzaRtannuten-9:ylihegand-ol was
reacted with 11.85 g triphenylphogphipe and; 14.99 g 25 carbon tetrabromide according to general
specification 10. The residue was chromatographed using Silica Gel 60 (solvent: hexane, hexane-ethyl
acetate 95:5, 9:1 and 8:2). 11.2 g (78% of theor.) of product was obtained. 84 'H-NR (300 MHz,
chloroform-di): 8 = TRESTLARATEHT "L 71 (quin, 2H), 2.00-2.17 (m, 4H), 2.35 (t, 2H), 2.61 (t, 2H), 3.30 (t,
2H), 6.71 (d, 1H), 6474 dd )1 16/90%6.98 {nt, 1+ 7004 {ddd rPHEET1sH20HRI2H). S Intermediate
2-10 9-(6-Bromohexy1):8-(3,5-difluoropheny1)-6,7-dihydro-5Hbenzo[7)annulen-3-ol Br HO 109.20
g(24.70 mmol)of6-[8-(34L-difluqro W,?-dihydro-SH-benzo[?] annulen-9-yllhexan-1-ol
was reacted with 9.91 g trfRhenylphosphine and 12.53 g carbon tetrabromide according to general
specification 10. The residu& was chromatographed using Silica Gel 60 15(solvent: hexane, hexane-ethyl

acetate 95:5, 9:1 angh8:2). 9.2 g (7796 9f theqrhaf product was-obtained. 'H-NR (400 MHz, 1.72 (quin,

2H), (t, 2H), 3.31 (t, 207.17 (d, 1H). Intermediate 3-10 9-(6-Bromohexyl)-4-fluoro-8-(4-fluoropheny1)-6,7-
cinycro-sh benzol AGREN S TR0 L1 A OF 5 uoHRD (4. MR Sy 1) B O
(6-hydroxyhexyfl)-6,7<diRydfo-5H-béf2o[7} afffitden-3-oRkas redctetPiith 4. 33 Pirdtiers/Ashosphine and
5.86 g 5 carbon tetrabromideraccordmnentergénerabspédifieatiom 105The 2esidue waEehromatographed
using Silica Gel 60 (splvent; hexapeohexane-athylacetate; 95 9;1 and-8:2) 04.21a {£9% of theor.) of
product was obtaineg. iR (300 MHz. chlgroforpydl): 8 7.1.86:1-314m. 6 (1, 2m)

1.88-2.00 (m, 4H), 2.12-2.32 (m, 2H), 2.55-2.68 (m,

15 4H), 3.61 (t, 2H).

Intermediate 3-15

3-Chloropropyl-3,3,4,4,4-pentafluorobutylsulphide

F
|F:>S(\/S\/\/ Cl

F F
20 16.6 g (74 .72 mmol) of S-(3,3,4,4,4-
pentafluorobutyl)ethanethiocate in 10 mL methanol was
reacted with 14.7 mL (149.43 mmol) of l-bromo-3-
chloropropane according to general specification 15.
17.6 g (92% of theor.) of product was obtained. BPss mpar
25 = 70°C.
TH-NMR (300 MHz, chloroform-d;): & = 2.05 (gquin, 2H),
2.24-2.44 (m, 2H), 2.69-2.77 (m, 4H), 3.66 (t, 2H).

Intermediate 4-15

30 3-[(3-Chloropropyl)sulphanyl]-1,1,1-trifluoropropane

FF
F;><\v//\\s//\\v//\\o|



10 1.71 (quin, 2H), 2.04-2.18 (m, 4H), 2.35 (t, 2H), 2.68- 2.78 (m, 2H), 3.30 (t, 2H), 5.09 (d, 1H), 6.89 (t,
1H), 6.96-7.10 (m, 3H), 7.15-7.23 (m, 2H). Intermediate 4-10 15
9-(6-Bromohexy1)-8-(2,5-difluoropheny1)-6,7-dihydro-5Hbenzo[7)annulen-3-ol Br HO 6.28 g(16.9
mmol)of6-[8-(2,5-difluoropheny1)-3- methoxy-6,7-dihyd?o-5H-benzo[7] annulen-9-yllhexan-1-ol 20 was
reacted with 6.77 g triphenylphosphine and 8.56 g carbon tetrabromide according to general specification
10. The residue wa$ €hfomatographédissing S Gel 60 86 (s6ivent: hexaneS héxane-ethyl acetate
95:5, 9:1 and 8:2). 6.29f] (86%pabihedr ¢ Gigredudiowas obiained 0'H:NR #00Mid2, chleroform-di): 8 =
(1.08-1.)31 (m, 6H)8, ]ﬁg%(l—%@;’ozﬁggfl—ll-@?%mg 41|—||}),32).2|3_10@, gﬁ{b@ﬁ;fﬁw,%%@ 2H), 6.71-6.79
m, 2H), 6.87-6.9 : t , 7.18. . Intermediate 5- . .
o-(6-Bromonexyly SN acE (AT oropheroL) 5. 100t b oL SIS of ¢ HO 12.75 g
(34.2 mmol) of 2-flubrs-8-(4=ftioropheny5-9- (647 droxyiexyh 6 S dinybfo-5HEBEfAZA[7] ahnulen-3-ol was
reacted with 13.74 gisphendylphosphime aivd 1787wy 1B carbdn tetabrorrdemecordingtadgeneral
specification 10.1t wassstiregd futher.overnightatueomviemperatureandwasworkedupaecardingto

specification 10. The;regidue was chromatographed using Silicg Gel 60 {solvent: hexane, hexane-ethyl

acetate 2095:5, 9:1 and 8;2). 10.2 g (68% of theor roduct was qbtained. 'H-NR (300 MHz,

chloroform-di): 8 = fo -i.§24(1)m,<281|4),9f 5-%.7 (‘r%),'%fﬁg,%‘?ozgﬂs g’m,%){jtz.sﬁ | 2H),
Intermediate 5-15

3-Chloropropyl-4,4,4-trifluorobutylsulphide

E>‘/\/\S/\/\CI
1

3.0 g (16.11 mmol) of S-(4,4,4-
15 trifluorobutyl)ethanethiocate in 10 mL methanol was
reacted with 5.07 g (32.22 mmol) of 1-bromo-3-

chloropropane according to general specification 15.
All highly volatile constituents were pumped off. 3.7 g
(104% of theor.) of product was obtained.

20 TH-NMR (400 MHz, chloroform-d;): & = 1.82-1.91 (m, 2H),
2.04 (quin, 2H), 2.16-2.33 (m, 2H), 2.59 (t, 2H), 2.68
(t, 2H), 3.66 (t, 2H).

Intermediate 6-15

25 1-Chloro-4-[(3,3,3-trifluoropropyl)sulphanyl]butane

F F
F)Q/\S/\/\/C'

19.3 g (0.112 mol) of S-(3,3,3-
trifluoropropyl)ethanethioate in 30 mL methanol was
reacted with 24.99 g (0.146 mol) of l-bromo-4-
30 chlorobutanane according to general specification 15.
The solvent was drawn off at 150 mbar and 40°C. The raw
product was submitted to fractional distillation with a
Vigreux column. 18.5 g (75% of theor.) of product was

obtained. BP3 mpar = 85°C.



2.54-2.64 (m, 2H), 3.30 (t, 2H), 5.13 (d, 1H), 6.86 (d, 251H), 6.99-7.11 (m, 3H), 7.15-7.23 (m, 2H). The
following intermediates were prepared similarly Intermediate Name intermediate of Structure intermediate
of Analytical data 87 6-10 9-(6- bromohexyl)-8- (4- fluorophenyl)- , 411 C231-126BrF0 (417.4).1H-
NMR(600 MHz, 6,7-dihydro-5H- eliti chloroform- benz8{7]annulen- H di):8=

TH-NMR (400 MHz, chloroform-d;): & = 1.72-1.82 (m, 2H),
1.85-1.94 (m, 2H), 2.31-2.45 (m, 2H), 2.59 (t, 2H),
2.66-2.72 (m, 2H), 3.57 (t, 2H).

5 Intermediate 7-15
3-Chloropropyl-5,5,6,6,6-pentafluorohexylsulphide

F
F
F>S(\/\/S\/\/C'
F F
21.3 g (85.1 mmol) of S-(5,5,6,6,6-
pentafluorohexyl)ethanethioate in 34 mL methanol was
10 reacted with 26.8 g (170.2 mmol) of l-bromo-3-

chloropropane according to general specification 15.
All volatile constituents of the residue were distilled
off in a small Vigreux column at 60 mbar and a bath
temperature of 90-110°C. 20.34 g (84% of theor.) of
15 product remained.

lH-NMR (300 MHz, chloroform-d;): & = 1.62-1.78 (m, 4H),
1.94-2.15 (m, 4H), 2.55 (m, 2H), 2.67 (t, 2H), 3.66 (t,
2H) .

20 Intermediate 8-15
1- Chloro 5-[(3,3,3-trifluoropropyl)sulphanyl]pentane

>K/\ NN

4.0 g (23.2 mmol) of S-(3,3,3-
trifluoropropyl)ethanethioate in 20 mL methanol was

25 reacted with 4.74 g (25.6 mmol) of l-bromo-5-
chloropentane in 20 mL methanol according to general
specification 15, stirring overnight at room
temperature. All highly volatile constituents were
pumped off. 5.4 g (99% of theor.) of product remained.

30 TH-NMR (400 MHz, chloroform-d;): & = 1.51-1.67 (m, 4H),
1.80 (quin, 2H), 2.31-2.44 (m, ), 2.56 (t, 2H), 2.65-
2.71 (m, 2H), 3.54 (t, 2H).

Intermediate 9-15
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4-[(4-Chlorobutyl)sulphanyl]-1,1,1,2,2-

pentafluorobutane

" S
F Cl
F F

4.0 g (18.0 mmol) of S-(3,3,4,4,4-
pentafluorobutyl)ethanethioate in 20 mL methanol was
reacted with 3.40 g (18.8 mmol) of l1-bromo-4-
chlorobutane in 20 mL methanol according to general
specification 15, stirring overnight at room
temperature. All highly volatile constituents were

pumped off. 4.2 g (86% of theor.) of product remained.
TH-NMR (300 MHz, chloroform-d;): & = 1.71-1.83 (m, 2H),
1.84-1.95 (m, 2H), 2.23-2.43 (m, 2H), 2.59 (t, 2H),
2.68-2.76 (m, 2H), 3.57 (t, 2H).

Intermediate 10-15

4-[ (4-Chlorobutyl)sulphanyl]-1,1,1-trifluorobutane
F

,;>|\/\/S\/\/\CI

6.0 g (32.2 mmol) of S-(4,4,4-
trifluorobutyl)ethanethioate in 20 mL methanol was
reacted with 6.08 g (35.4 mmol) of 1-bromo-4-
chlorobutane in 20 mL methanol according to general
specification 15, stirring overnight at room
temperature. All highly volatile constituents were

pumped off. 7.0 g (93% of theor.) of product remained.
TH-NMR (400 MHz, chloroform-d;): & = 1.71-1.80 (m, 2H),
1.81-1.93 (m, 4H), 2.16-2.29 (m, 2H), 2.52-2.61 (m,
4H), 3.56 (t, 2H).

Intermediate 11-15

3-Chloropropyl-6,6,6-trifluorohexylsulphide
F

F>|\/\/\/S\/\/C'
F

4.7 g (21.9 mmol) of S-(6,6,6-

trifluorohexyl)ethanethiocate 1in 10 mL methanol was
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reacted with 3.8 g (24 .1 mmol) of l-bromo-3-
chloropropane according to general specification 15.
4.46 g (82% of theor.) of product was obtained.

'H-NMR (300 MHz, chloroform-d;): & = 1.41-1.69 (m, 6H),
1.98-2.17 (m, 4H), 2.53 (t, 2H), 2.67 (t, 2H), 3.66 (t,
2H) .

Intermediate 12-15
3-Chloropropyl-5,5,5-trifluoropentylsulphide

F
F
F>|\/\/\ "¢

9.67 g (48.3 mmol) of S-(5,5,5-
trifluoropentyl)ethanethioate in 19.3 mL methanol was
reacted with 15.2 g (96.6 mmol) of l-bromo-3-

chloropropane in 19.3 mL methanol according to general
specification 15. At 15 mbar and 115°C, 7.92 g (70% of
theor.) of product was obtained.

'H-NMR (300 MHz, chloroform-d;): & = 1.60-1.76 (m, 4H),
1.98-2.20 (m, 4H), 2.54 (mc, 2H), 2.67 (t, 2H), 3.66
(t, 2H).

Intermediate 13-15
4-[ (4-Chlorobutyl)sulphanyl]-1,1,1,2-tetrafluoro-2-
(trifluoromethyl)butane

" F
F
S\/\/\
Cl
F F
F
11.0 g (40.4 mmol) of S-[3,4,4,4-tetrafluoro-3-

(trifluoromethyl)butyl]ethanethioate in 40 mL methanol
was reacted with 7.6 g (44 .3 mmol) of l-bromo-4-
chlorobutane in 40 mL methanol according to general
specification 15. 10.0 g (73% of theor.) of product was
obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.71-1.83 (m, 2H),
1.84-1.96 (m, 2H), 2.30-2.46 (m, 2H), 2.59 (t, 2H),
2.66-2.74 (mc, 2H), 3.57 (t, 2H).



(1H),7.02- 7.07(2H), 7.15-7.22 (3H). 7-10 9-(6- , C231-126BrF0 bromohexyl)-8- (417.4).1H- (3-ilt
F NMR(300
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Intermediate 14-15
3-Chloropropyl-3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butylsulphide

F7IF
. F

11.0 g (40.4 mmol) of S-[3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]ethanethioate in 40 mL methanol
was reacted with 7.0 g (44 .5 mmol) of l-bromo-3-
chloropropane in 40 mL methanol according to general
10 specification 15. 9.8 g (75% of theor.) of product was
obtained.
TH-NMR (300 MHz, chloroform-d;): & = 2.05 (quin, 2H),
2.31-2.46 (m, 2H), 2.65-2.76 (m, 4H), 3.66 (t, 2H).

15 Intermediates 17
General specification 17 for the preparation of 17: 1
mol-equivalent of thioether was dissolved in acetone
(1 g of substance in 7.3-11.2 mL), methanol (1 g of
substance in 4.3-6.7 mL) and water (2 mL water per 1 g

20 sodium metaperiodate) and 1.1 mol-equivalent of sodium
metaperiodate was added. It was stirred at room
temperature for 24-60 hours. The precipitate was
filtered with suction and washed again thoroughly with
acetone. The filtrate was evaporated to dryness, the

25 residue was dissolved in methyl tert-butyl ether,
washed with water, dried over sodium sulphate or

magnesium sulphate and concentrated by evaporation.

Intermediate 1-17

30 3-Chloropropyl-4,4,5,5,5-pentafluoropentylsulphoxide

F
F

F g

I
FF 0



fluoropheny1)- MHz,DMSO- 6,7-dihydro-5H- .1111. d6)8=0.98 benzo[7]annulen- H -1.21(m, 3-ol
6H),1.59 (quin,2H), 1.90-2.10 (m,4H),

104

18 g (66.5 mmol) of 3-chloropropyl-4,4,5,5,5-

pentafluoropentylsulphide was reacted according to

general specification 17. The raw product was digested

in hot hexane, filtered with suction and dried. 17.3 g
5 (91% of theor.) of white crystals was obtained.

lH-NMR (300 MHz, chloroform-d;): & = 2.15-2.41 (m, 6H),

2.75-3.01 (m, 4H), 3.69-3.83 (m, 2H).

Intermediate 2-17

10 4-Chlorobutyl-4,4,5,5,5-pentafluoropentylsulphoxide

F
F
F>S(\/\ N

13 g (45.66 mmol) of 4-chlorobutyl-4,4,5,5,5-

pentafluoropentylsulphide was reacted according to

general specification 17. The raw product was digested
15 in hot hexane, filtered with suction and dried. 12.77 g

(93% of theor.) of white crystals was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.90-2.12 (m, 4H),

2.15-2.41 (m, 4H), 2.68-2.90 (m, 4H), 3.62 (t, 2H).

20 Intermediate 3-17
3-Chloropropyl-3,3,4,4,4-pentafluorobutylsulphoxide

F O
F 4 cl
F>S(\/ MmN
F F

5.02 g (19.56 mmol) of 3-chloropropyl-3,3,4,4,4-

pentafluorobutylsulphide was reacted according to
25 general specification 17. 4.8 g (90% of theor.) of

product was obtained.

TH-NMR (400 MHz, chloroform-d;): & = 2.31 (quin, 2H),

2.50-2.66 (m, 2H), 2.83-3.01 (m, 4H), 3.66-3.78 (m,

2H) .

30
Intermediate 4-17

3-[(3-Chloropropyl)sulphinyl]-1,1,1-trifluoropropane



2.24-2.34 (m,2H), 2.48-2.58 (m,partly 88 superimposed with solvent signal), 3.36(t,
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F F
F;yix//\\ﬁ”®\\//\\Cl
O

18 g (87.1 mmol) of 3-[(3-chloropropyl) sulphanyl]-

1,1,1-trifluoropropane was reacted according to general

specification 17. 17.5 g (90% of theor.) of product was
5 obtained.

TH-NMR (300 MHz, chloroform-d;): & = 2.25-2.36 (m, 2H),

2.54-2.71 (m, 2H), 2.80-2.99 (m, 4H), 3.64-3.78 (m,

2H) .

10 Intermediates 19
General specification 19 for the preparation of 19: 1
mol-equivalent of thioether was dissolved in
chloroform. On an ice bath, meta-chloroperbenzoic acid
(approx. 80-90%) was added in portions, in such a way

15 that the temperature did not rise above 10°C. It was
stirred for a further 1.5-3 hours at room temperature,
before being diluted with dichloromethane. Excess per-
acid was reduced by washing with 39% sodium hydrogen
sulphite solution. The organic phase was washed with

20 saturated sodium hydrogen carbonate solution and/or
with saturated sodium carbonate solution and/or with 2M
NaOH and optionally with water, dried over sodium
sulphate or magnesium sulphate and concentrated by
evaporation.

25
Intermediate 1-19

3-Chloropropyl-4,4,5,5,5-pentafluoropentylsulphone

F O
. L~
A
2.7 g (9.97 mmol) of 3-chloropropyl-4,4,5,5,5-
30 pentafluoropentylsulphide was reacted in 27 mL
chloroform with 3.44 g (19.95 mmol) of meta-
chloroperbenzoic acid according to general

specification 19. 2.81 g (93% of theor.) of product was

obtained.



2H),6.59-

6.67(m, 2H)6.96- 7.14(m, 4H),7.32- 7.43(m, 1H)9.29

10

15

20

25

30

106

TH-NMR (300 MHz, chloroform-d;): & = 2.15-2.40 (m, 6H),
3.09 (t, 2H), 3.19 (mc, 2H), 3.71 (t, 2H).

Intermediate 2-19

4-Chlorobutyl-4,4,5,5,5-pentafluoropentylsulphone

F
F>S(\/\ﬁ/\/\/c'
F S
A
15 g (52.68 mmol) of 4-chlorobutyl-4,4,5,5,5-
pentafluoropentylsulphide in 143 mL chloroform was
reacted with 27.27 g (158.05 mmol) according to general
specification 19. 16.25 g (97% of theor.) of product
was obtained.

lH-NMR (300 MHz, chloroform-d;): & = 1.91-2.12 (m, 4H),
2.14-2.38 (m, 4H), 2.99-3.11 (m, 4H), 3.59 (t, 2H).

Intermediate 3-19

3-Chloropropyl-3,3,4,4,4-pentafluorobutylsulphone

0
F a Cl

F F
7 g (27 .27 mmol) of 3-chloropropyl-3,3,4,4,4-
pentafluorobutylsulphide in 75 mL chloroform was
reacted with 15.06 g (87.27 mmol) of meta-
chloroperbenzoic acid according to general

specification 19. 7.28 g (92% of theor.) of product was
obtained.

'H-NMR (300 MHz, chloroform-d;): & = 2.38 (mc, 2H),
2.54-2.75 (m, 2H), 3.21-3.31 (m, 4H), 3.72 (t, 2H).

Intermediate 4-19

3-[(3-Chloropropyl)sulphonyl]-1,1,1-trifluoropropane
F F 0
PPN
[l
O

18.2 g (88.07 mmol) of 3-[(3-chloropropyl)sulphanyl]-

1,1,1-trifluoropropane in 300 mL chloroform was reacted

F



(s,1H). 8-10 9-(6- , C231-126BrFO bromohexyl)-8- (417.4).1H- (2-ilp NMR(300 fluorophenyl)-
MHz,DMSO0- 6,7-dihydro-5H- IN. F ds,selected benzo[7]annulen- HO signals)8 = 3-ol
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with 45.59 g (264.2 mmol) of meta-chloroperbenzoic acid

according to general specification 19. The raw product

was stirred with hexane, filtered with suction and

dried in a drying cabinet. 20.6 g (98% of theor.) of
5 product was obtained.

lH-NMR (400 MHz, chloroform-d;): & = 2.32-2.40 (m, 2H),

2.63-2.76 (m, 2H), 3.19-3.27 (m, 4H), 3.72 (t, 2H).

Intermediate 5-19

10 1-Chloro-4-[(3,3,3-trifluoropropyl)sulphonyl]butane
F F

F,><\v//\\ﬁ//\\¢/ﬁ\\//C|

Il
O

20.0 g (0.091 mol) of l-chloro-4-[(3,3,3-
trifluoropropyl)sulphanyl]butane 1in 200 mL chloroform
was reacted with 46.92 g (0.272 mol) of meta-

15 chloroperbenzoic acid according to general
specification 19. The raw product was stirred with
pentane, filtered with suction and dried in a drying
cabinet. 22.5 g (98% of theor.) of product was
obtained.

20 TH-NMR (300 MHz, chloroform-d;): & = 1.91-2.14 (m, 4H),
2.60-2.78 (m, 2H), 3.08 (t, 2H), 3.15-3.24 (mc, 2H),
3.60 (t, 2H).

Intermediate 6-19
25 4-[(4-Chlorobutyl)sulphonyl]-1,1,1-trifluorobutane

FF 0
S o
F/><\¢/”\\//” Cl
0]

1 g (4.26 mmol) of 4-[(4-chlorobutyl)sulphanyl]-1,1,1-

trifluorobutane in 10 mL chloroform was reacted with

3 g (17.38 mmol) of meta-chloroperbenzoic acid
30 according to general specification 19. 1.1 g (97% of

theor.) of product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.90-2.22 (m, 6H),

2.25-2.43 (m, 2H), 2.98-3.10 (m, 4H), 3.59 (t, 2H).
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Intermediate 7-19
1-Chloro-5-[(3,3,3-trifluoropropyl)sulphonyl]pentane
i

F S\/\/\/CI
o~

F
5.4 g (23.0 mmol) of l-chloro-5-[(3,3,3-
trifluoropropyl)sulphanyl]pentane in 100 mL chloroform

was reacted overnight with 11.91 g (69.0 mmol) of meta-

chloroperbenzoic acid according to general
specification 19. 6.1 g (99% of theor.) of product was
obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.58-1.70 (m, 2H),
1.78-1.97 (m, 4H), 2.60-2.76 (m, 2H), 3.05 (mc, 2H),
3.18 (mc, 2H), 3.56 (t, 2H).

Intermediate 8-19
4-[(4-Chlorobutyl)sulphonyl]-1,1,1,2,2-

pentafluorobutane

F O
. I
S\\//«\\//\\
FZJ\;KT»\\//” Cl
O
F F
4.2 g (15.5 mmol) of 4-[ (4-chlorobutyl)sulphanyl]-

1,1,1,2,2-pentafluorobutane in 100 mL chloroform was

reacted overnight with 8.03 g (46.5 mmol) of meta-

chloroperbenzoic acid according to general
specification 19. 4.5 g (96% of theor.) of product was
obtained.

lH-NMR (300 MHz, chloroform-d;): & = 1.92-2.14 (m, 4H),
2.63 (mc, 2H), 3.10 (mc, 2H), 3.22 (mc, 2H), 3.60 (t,
2H) .

Intermediate 9-19

3-Chloropropyl-5,5,6,6,6-pentafluorohexylsulphone

O
F

S Cl
F>I>(\/\/g\/\/



-6.7(2H), 7.1-7.3 (5H),9.3 (2).9-10 9-(5-, C221-124BrF0 bromopentyl)-8- F (404.3).1H- (4-4
NMR(300 fluorophenyl)-
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10 g (35.1 mmol) of 3-chloropropyl-5,5,6,6,6-
pentafluorohexylsulphide in 95 mL chloroform was
reacted with 19.4 g (112.4 mmol) of meta-
chloroperbenzoic acid according to general

5 specification 19. 10.33 g (93% of theor.) of product
was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.72-1.85 (m, 2H),
1.91-2.19 (m, 4H), 2.28-2.39 (m, 2H), 3.03 (mc, 2H),
3.16 (mc, 2H), 3.71 (t, 2H).

10
Intermediate 10-19
3-Chloropropyl-5,5,5-trifluoropentylsulphone

(0]
0 cl
F>(\/\/||\/\/
F (0]
F
7.9 g (33.7 mmol) of 3-chloropropyl-5,5,5-

15 trifluoropentylsulphide in 90 mL chloroform was reacted
with 18.36 g (106.4 mmol) of meta-chloroperbenzoic acid
according to general specification 19, but 1t was
stirred for 3 hours at 0°C and overnight at room
temperature. 8.74 g (99% of theor.) of product was

20 obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.69-1.82 (m, 2H),
1.96 (mc, 2H), 2.07-2.24 (m, 2H), 2.28-2.38 (m, 2H),
3.02 (mc, 2H), 3.16 (mc, 2H), 3.70 (t, 2H).

25 Intermediate 11-19
3-Chloropropyl-4,4,4-trifluorobutylsulphone

F O
F i~
o
5 g (22 .7 mmol) of 3-chloropropyl-4,4,4-

trifluorobutylsulphide in 53 mL chloroform was reacted
30 with 14.66 g (85.0 mmol) of meta-chloroperbenzoic acid
according to general specification 19, but 1t was
stirred overnight at room temperature. Pentane was
added to the residue and it was filtered with suction.

4.9 g (86% of theor.) of product was obtained.



MHz,DMSO0- 6,7-dihydro-5H- Ho le dd8 =1.06 benzo[7]annulen- -1.21(m, 3-ol 4H),1.48- 1.60(m,
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TH-NMR (300 MHz, chloroform-d;): & = 2.11-2.24 (m, 2H),
2.26-2.43 (m, 4H), 3.08 (mc, 2H), 3.16 (mc, 2H), 3.71
(t, 2H).

5 Intermediate 12-19
3-Chloropropyl-6,6,6-trifluorohexylsulphone
N I
FM\/ﬁ\/\/ “
@)
4.4 g (17.7 mmol) of 3-chloropropyl-6,6, 6-
trifluorohexylsulphide in 50 mL chloroform was reacted
10 overnight with 11.45 g (66.3 mmol) of meta-
chloroperbenzoic acid according to general
specification 19. The residue was digested with
pentane, filtered with suction and dried in a drying
cabinet. 4.4 g (89% of theor.) of product was obtained.
15 'H-NMR (400 MHz, chloroform-d;): & = 1.51-1.68 (m, 4H),

1.91 (mc, 2H), 2.04-2.18 (m, 2H), 2.34 (mc, 2H), 3.01
(mc, 2H), 3.16 (mc, 2H), 3.71 (t, 2H).

Intermediate 13-19
20 4-[ (4-Chlorobutyl)sulphonyl]-1,1,1,2-tetrafluoro-2-

(trifluoromethyl)butane
F

F7IF

10.0 g (31.2 mmol) of 4-[ (4-chlorobutyl)sulphanyl]-
1,1,1,2-tetrafluoro-2-(trifluoromethyl)butane in 200 mL
25 chloroform was reacted overnight with 20.18 g
(116.9 mmol) of meta-chloroperbenzoic acid according to
general specification 19. 10.0 g (86% of theor.) of
product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.91-2.14 (m, 4H),
30 2.60-2.75 (m, 2H), 3.10 (mc, 2H), 3.20 (mc, 2H), 3.60
(t, 2H).

Intermediate 14-19



4H),2.23- 2.32(m, 2H),2.49- 2.56(m), 3.33(t, 2H),6.60- 6.66(m, 2H)7.08- 7.27(m,
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3-Chloropropyl-3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butylsulphone

F 0O
r d cl
0]
F F
F
9.8 g (32.0 mmol) of 4-[(4-chlorobutyl)sulphanyl]-

5 1,1,1,2-tetrafluoro-2-(trifluoromethyl)butane in 200 mL
chloroform was reacted overnight with 20.68 g
(119.8 mmol) of meta-chloroperbenzoic acid according to
general specification 19. 9.6 g (84% of theor.) of
product was obtained.

10 TH-NMR (300 MHz, chloroform-d;): &6 = 2.37 (mc, 2H),
2.61-2.77 (m, 2H), 3.19-3.29 (m, 4H), 3.72 (t, 2H).

Intermediates 16, 18, 20

General specification 16-18-20-A for the preparation of
15 16-18-20: 1 mol-equivalent of chloride was dissolved in
ethanol (1.7-5.5 mL per g chloride) and 40% aqgqueous
methylamine solution (12-18 mL per g chloride) was
added. It was stirred for 4 hours at 40°C in an
autoclave. After cooling, it was extracted three times
20 with methyl tert-butyl ether. The combined organic
phases were washed with 1M NaOH, dried over sodium

sulphate and concentrated by evaporation.

General specification 16-18-20-B for the preparation of
16-18-20: 1 g of chloride was dissolved in 10-25 mL of
25 33% ethanolic methylamine solution and stirred at 40°C
in an autoclave. After cooling, 1t was concentrated by

evaporation.

General specification 16-18-20-C for the preparation of
16-18-20: 1 g of chloride was dissolved in 7-14 mL
30 methanol and stirred with 1.05 mol-equivalents
triethylamine and 2-5 mol-equivalents amine at 60°C.
Alternatively it could also be stirred in a microwave.

The reaction mixture was concentrated 1in a rotary



5H),9.28 (s). 10-10 9-(6- , 'H-NW(300 bromohexyl)-8- F MHz,DMSO- (2,4- dd:8= difluorophenyl)- 41D
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evaporator, saturated sodium carbonate solution or
water and 2M sodium hydroxide solution were added and
it was extracted with dichloromethane or chloroform
three or four times. The combined organic phases were,
5 if necessary, washed with water, dried over magnesium

sulphate and concentrated by evaporation.

General specification 16-18-20-D for the preparation of
16-18-20: 1 g of chloride was dissolved in 10-67 mL of
33% ethanolic methylamine solution and stirred at 40°C
10 in an autoclave. After cooling, it was concentrated by
evaporation. The residue was taken up 1in water and
shaken twice with dichloromethane. The aqueous phase
was adjusted with 2M sodium hydroxide solution to pH
>10 and extracted three times with dichloromethane. The
15 combined organic phases were dried over magnesium

sulphate and concentrated by evaporation.

Intermediate 1-16

Stage A:

1,1,1,2,2-Pentafluoro-5-[(3-
20 iodopropyl) sulphanyl]pentane

F
F
>|>(\/\S/\/\|
F
F F
10 g (36.94 mmol) of 3-chloropropyl-4,4,5,5,5-

pentafluoropentylsulphide  was dissolved in 220 mL
methyl ethyl ketone and 17.6 g (117.4 mmol) of sodium

25 iodide was added. It was stirred for 5 hours at 100°C
bath temperature. After cooling, water was added, it
was extracted with ethyl acetate and dried over sodium
sulphate and concentrated by evaporation. 13.32 g (99%
of theor.) of product was obtained.

30 'H-NMR (300 MHz, chloroform-d;): & = 1.84-1.96 (m, 2H),
2.01-2.31 (m, 4H), 2.57-2.67 (m, 4H), 3.29 (t, 2H).

Stage B:
N-Methyl-3-[(4,4,5,5,5-
35 pentafluoropentyl)sulphanyl]propan-1l-amine
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F
F
F F CH
13.2 g (36.45 mmol) of 1,1,1,2,2-pentafluoro-5-[(3-
iodopropyl) sulphanyl]pentane was dissolved in 20 mL

3

ethanol and 140 mL of 40% agueous methylamine solution.
It was stirred for 4 hours at 40°C in an autoclave.
After cooling, it was extracted three times with methyl
tert-butyl ether. The combined organic phases were
washed once with 1M sodium hydroxide, dried over sodium
sulphate and concentrated by evaporation. It was

purified on Silica Gel 60 (solvent: dichloromethane,

dichloromethane-methanol 4:1, 3:1, 2:1, 1:1 and
methanol) . 5.15 g (53% of theor.) of product was
obtained.

'H-NMR (300 MHz, chloroform-d;): & = 1.78-1.93 (m, 4H),
2.05-2.26 (m, 2H), 2.47 (s, 3H), 2.58 (t, 2H), 2.59 (t,
2H), 2.74 (t, 2H).

Intermediate 1-18
N-Methyl-3-[(4,4,5,5,5-

entafluoropentyl sulphinyl]propan-1l-amine

>|§(\/\ﬁ\/\CH

30 g (104.6 mmol) of 3-chloropropyl-4,4,5,5,5-
pentafluoropentylsulphoxide was reacted according to

general specification 16-18-20-A for 24 hours at 40°cC.

It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 1:1 and
methanol) . 12.84 g (44% of theor.) of product was
obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.12 (s-br, 1H),

1.90-2.05 (m, 2H), 2.08-2.34 (m, 4H), 2.43 (s, 3H),
2.70-2.81 (m, 6H).

Intermediate 2-18

2.24(m,
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N-Methyl-4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butan-1-amine

F
F N
AN CH
F ﬁ 3
F F @)
14 g (46.56 mmol) of 4-chlorobutyl-4,4,5,5,5-

pentafluoropentylsulphoxide was reacted according to

general specification 16-18-20-A. It was purified on

Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 4:1, 3:1, 2:1, 1:1 and
methanol with 1 wvol.% and 10 wvol.% of 33% ammonia
solution). 12.09 g (88% of theor.) of product was
obtained.

lH-NMR (300 MHz, chloroform-d;): & = 1.56-1.93 (m, 4H),
1.96-2.36 (m, BH), 2.44 (s, 3H), 2.60-2.83 (m, 6H).

Intermediate 3-18
N-Methyl-3-[(3,3,3-trifluoropropyl)sulphinyl]propan-1-

amine

F F

F H

Il
o

4.2 g (18.86 mmol) of 3-[(3-chloropropyl)sulphinyl]-
1,1,1-trifluoropropane was reacted according to general
specification 16-18-20-B for 20 hours. It was purified
on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 2:1, 1:1 and methanol with 2
vol.% and 5 vol.% of 33% ammonia solution). 1.86 g (45%
of theor.) of product was obtained.

'H-NMR (400 MHz, DMSO-dg): & = 1.72-1.88 (m, 2H), 2.25-
2.33 (m, 3H), 2.54-2.92 (m, 7H), 2.96-3.06 (m, 1H).

Intermediate 4-18
2-Methyl-1-({3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}amino)propan-2-ol



1H),7.14 (d,1H), 7.24-7.34 (m,2H), 9.36(s,1H) 90 Intermediates for 11 Intermediate 1-11
5-(4-[(tert- 5 Butoxycarbonyl)(methyl)amino]butyllethanethioate Stagea:Preparationof4-[(tert-

butoxycarbonyl)(methyl)amino]butyl-4-methylbenzene
115

PP
F7(\/Sm\/\/ CH,
F F
4 g (17.96 mmol) of 3-[(3-chloropropyl)sulphinyl] -
1,1,1-trifluoropropane and 5.61 mL of l-amino-2-
methylpropan-2-ol were stirred and worked up according
5 to general specification 16-18-20-C for 30 hours. It
was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 4:1, 1:1 and
methanol) . 2.2 g (44% of theor.) of product was
obtained.
10 'H-NMR (300 MHz, methanol-ds): & = 1.23 (s, 6H), 2.009
(quin, 2H), 2.58-2.78 (m, 4H), 2.84-3.06 (m, 5H), 3.12
(ddd, 1H).

Intermediate 5-18
15 2-Methyl-1-({3-[(4,4,5,5,5-
pentafluoropentyl sulphinyl]propyl}amino)propan-2-ol

S e

6.126 g (21.4 mmol) of 3-chloropropyl-4,4,5,5,5-
pentafluoropentylsulphoxide and 4.84 g (54.3 mmol) of
20 l-amino-2-methylpropan-2-o0l were stirred and worked up
according to general specification 16-18-20-C for 5
days at 60°C. It was purified on Silica Gel 60
(solvent: dichloromethane, dichloromethane-methanol
2:1, 1:1 and methanol with 5 vol.% and 10 vol.% of 33%
25 ammonia solution). 2.3 g (31% of theor.) of product was
obtained.
TH-NMR (400 MHz, chloroform-d;): 6 = 1.18 (s, 6H), 1.95-
2.06 (m, 2H), 2.11-2.32 (m, 4H), 2.56 (AB, 2H), 2.69-
2.88 (m, 6H).
30
Intermediate 6-18
N-Methy1l-3-[(3,3,4,4,4-
pentafluorobutyl)sulphinyl]propan-1l-amine



sulphonate CH, 0 COANOH CH3I CH, CH3 o a atlll cH30 4 mL pyridine, 2.44 g of 4-methylbenzene
sulphonyl chloride and a spatula tip of N,N-dimethylpyridin-4- amine were added to an ice-cold solution of
2.00 g 15 tert-butyl-(4-hydroxybutyl)methylcarbamate in 20 mL dichloromethane and the mixture was
stirred at room temperature for 18 hours. It was poured &nto 1M aqueous hydrochloric acid solution, the
organic phases were separated and were extracted twice with 20 dichloromethane. The combined
organic phases were was{)ed with saturated sodiuphydrogen carbonate solution and saturated sodium
chloride solution, drfe e u §['§JI\phaé,\ﬁM€red3and concentrated by evaporation. After purification
by column 25 chrontatagraphy on é(igica gel (hefhne/ethyl acetate), 2.7 g of the title compound was
obtained. 'H-NR (300 MHz, chloroform-di): 8 1.42 (s, 9H), 1.45 - 1.69 (m), 2.45 (s, 3H), 2.79 (s, 3H), 3.17
(t, 2H), 4.04 (t, 2H),47.34 (d, 2H)( 7779 (ahrRH). 30 Steigeb:Prepaiationof Sei[{tert, 4,4, 4-
butoxycarbonyl)(methyhiaminglbutyliethanathioate 191 ,22.66gsadiumiggideand4 31 gofpatassium
100 mLk of 33% ethanolic methylamine solution for 20
5 hours. It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 2:1, 1:1 and
methanol with 5 wvol.% and 10 wvol.% of 33% ammonia
solution). 4.45 g (96% of theor.) of product was
obtained.
10 lH-NMR (300 MHz, methanol-d;): & = 1.74 (mc, 2H), 2.25
(s, 3H), 2.44-2.91 (m, 7H), 3.06 (ddd, 1H).

Intermediate 1-20
N-Methyl1-3-[(4,4,5,5,5-
15 pentafluoropentyl)sulphonyl]propan-1l-amine

F
F ﬁ CH
- S/”\\//\\H/ 3

7

30 g (99.1 mmol) of 3-chloropropyl-4,4,5,5,5-

pentafluoropentylsulphone was reacted and worked up

according to general specification 16-18-20-A for 24
20 hours at 40°C. 27.8 g (94% of theor.) of product was

obtained.

lH-NMR (400 MHz, chloroform-d;): & = 1.22 (s-br, 1H),

2.00 (mc, 2H), 2.13-2.34 (m, 4H), 2.42 (s, 3H), 2.73

(t, 2H), 3.06 (t, 2H) 3.11 (mc, 2H).

25
Intermediate 2-20
N-Methyl-4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butan-1l-amine
| 0 H
I~ NS
F:J\7KTA\\//\\S CH,
7l
30 16.2 g (51.15 mmol) of 4-chlorobutyl-4,4,5,5,5-

pentafluoropentylsulphone was reacted and worked up



thioacetate wereaddedto2.70 g of4-[(tert- 5 butoxycarbonyl)(methyl)amino]butyl-4-methylbenzene
sulphonate in 60 mL 2-butanone and the mixture was heated under reflux overnight. It was poured onto
water, extracted three times with tert-butyl methyl ether, washed with saturated sodium chloride solution,
10 dried over sodium sulphate and concentrated by evaporation. 2.1 g of the title compound was
obtained. 'H-NR (400 MHz, chloroform-di): 8 1.45 (s, 9H), 1.50 - 1.63 (m), 2.33 (s, 3H), 2.82 (s, 3H), 2.86 -

2.93 (m, 2H), 3.17 BZ2B(MAZH) L85 pRefrediatergification 16-18-20-B for 20
5-(4-[(tertButoxycarbonyB (methylyamino]propyllethanethioate $480 @NSGH33aCHB20 Itds prepared

similarly to intermediate =1 stagedy fram, 24g ted-hutyl-(3chigiopronybmetbylcarhamate and
potassium thioacetabt_elz.Glg Pf araw pr duncct) yvaﬁi%%taine\géf/@ (gll') Cﬂ]%s jf%tind%: 248 [§§JS, 209 [100]. 25
Intermediate 13 General specification 13 for the preparation of 13"with exclusion of moisture: 1
mol-equivalent df aldBRoMAs SsSoivedin'5 mbl-egdivaléhts SFpyfilie: ahd 171 36 ABIquivalent of
tosyl chloride was addedoat:@-5G:Arhen it was stirred for a further 2.5 hours at 0C and 1-2 hours or
overnight at room témpetature othevieactiamnuxture masistirred into a mixture obice 92)water and
concentrated sulphyrig acig (19, mLoi1 mby). 29-53 mL wager per; 50 mk pyridine,was taken as the basis. It
was shaken three tir(nses %t digthé/i emer, %3 co boiggg orga }% phases were washed once with water 5
and with saturated sodium chloride solution, dried over sodium sulphaté or magnesium sulphate and
concentrated b evaporation. Intermediate 1-13 4,4,5,5,5-Pentafluoropenty1-4-methylbenzene sulphonate

Hp 10 40 g (224.6 mntroed g &, 3-htafluoropentan-1-ol was reacted with 47.04 g tosyl chloride
according to general speeification[13. 39.5.g (53%.0f1bgob) of pradusiongs pbtaiped-1 -

amine
F F
></\|c|)/\/\ /CHB
F S N
H

15 5.8 g (24 .2 mmol) of 3-[(3-chloropropyl)sulphonyl]-
1,1,1-trifluoropropane was stirred and worked up
according to general specification 16-18-20-B for 20
hours. It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 2:1, 1:1 and

20 methanol with 1.5 wvol.% of 33% ammonia solution).
3.92 g (69% of theor.) of product was obtained.

'H-NMR (400 MHz, DMSO-dg): & = 2.03 (quin, 2H), 2.49 (s,
3H), 2.66-2.81 (m, 2H), 2.94 (t, 2H), 3.33-3.45 (m,

4H) .
25
Intermediate 4-20
N-Ethyl-3-[(3,3,3-trifluoropropyl) sulphonyl]propan-1-
amine
O
[ Ao
F 3
\7<fA\\//”\\//A\\// ~
O
F F
30 4 g (16.76 mmol) of 3-[(3-chloropropyl) sulphonyl]-

1,1,1-trifluoropropane was stirred with 25 mL of 30-40%
methanolic ethylamine solution for 30 hours at 60°C.
After it had cooled, the reaction solution was

concentrated by evaporation, saturated sodium carbonate



151H-N1'R (400 MHz, chloroform-di): 8 = 1.90-2.00 (m, 2H), 2.01-2.17 (m, 2H), 2.46 (s, 3H), 4.10 (t, 2H),
7.37 (d, 2H), 7.80 (d, 2H). Intermediate 2-13 20 3,3,4,4,4-Pentafluorobuty1-4-methylbenzene sulphonate
Hp /S 0/ OF F 19.82 g (120.8 mmol) of 3,3,4,4,4-pentafluorobutan-1-ol was reacted with 25.33 g tosyl
chloride according to general specification 13. 27.5 g {#2% of theor.) of 25 product was obtained.
1H-N1'R (400 MHz, chloroform-di): 8 = 2.40-2.54 (m, 5H), 4.28 (t, 2H), 7.38 (d, 2H), 7.80 (dt, 2H).
Intermediate 3-13 30°3,55-Thifl itoperty eU-methylbenZéne stitphotate o3t orea. 35 18.3 mmol) of
5,5,5-trifluoropentan+ltdl wiasréactedaritia 643 gitesyt chlorideiacoordimgctogenssal specification 13. 8.5
21,84 (m, 200, 1 98-5.17 (v 210 250, (5. 54D, 4,00 g1 200740 (0. 250, 7 84 (4. 36910 Itermech
.72-1.84 (m, , 1.99-2.17 (m S, .09 (t - : , 7. : ntermediate
4-13 3,3,3-TrifluoroSPo%y 92-(%& f/ )Ceen%eqﬁgé su %?oonraat%gl—bfg(o ?:g OQF( IégzzgS 8%2%%%%%%9\00 of
3,3,3-trifluoropropaf-1-BFasTeatifstl with 4588 g tosyl chloride according to

'H-NMR (300 MHz, chloroform-d;): & = 1.05 (s-br, 1H),
1.09 (t, 3H), 1.96-2.07 (m, 2H), 2.59-2.81 (m, 6H),
3.13-3.25 (m, 4H).

10 Intermediate 5-20
2-({3-0(3,3,3-
Trifluoropropyl)sulphonyl]propyltamino)ethanol

0]
I H
N
F>(\/ﬁ\/\/ \/\OH
O
F F
4 g (16.76 mmol) of 3-[(3-chloropropyl)sulphonyl]-

15 1,1,1-trifluoropropane and 5.98 mL 2-aminoethan-1-ol
were stirred and worked up according to general
specification 16-18-20-C for 30 hours. It was purified
on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 4:1, 1:1 and methanol). 2.3 g

20 (52% of theor.) of product was obtained.

'H-NMR (400 MHz, chloroform-d;): & = 1.82 (s-br, 2H),
2.04 (mc, 2H), 2.62-2.74 (m, 2H), 2.75-2.84 (m, 4H),
3.14-3.23 (m, 4H), 3.66 (t, 2H).

25 Intermediate 6-20
3-({3-0(3,3,3-
Trifluoropropyl)sulphonyl]propyltamino)propan-1-ol

0]
I H OH
F>(\/ﬁ\/\/N\/\/
O
F F
4 g (16.76 mmol) of 3-[(3-chloropropyl) sulphonyl]-

30 1,1,1-trifluoropropane and 5.88 mL 3-aminopropan-1l-ol
were stirred and worked up according to general
specification 16-18-20-C for 30 hours. It was purified

on Silica Gel 60 (solvent: dichloromethane,



15 general specification 13. 47.26 g (80% of theor.) of product was obtained. 1H-N1'R (300 MHz,
chloroform-di): 8 = 2.43-2.59 (m, 5H), 4.22 (t, 2H), 7.37 (d, 2H), 7.80 (dt, 2H). 20 Intermediates 14
General specification 14 for the preparation of 14: 1 mol-equivalent of tosylate/iodide/chloride was stirred
with 1.63 mol-equivalent of potassium thioacetate in aéétone (5.1-8.1 mL acetone per g of substance) for
3- 23 3.5 hours under reflux. After cooling, the solvent was drawn off and the residue was added to water.
It was shaken threetifiBs it aictRyicethet 'PRe torhbinedlorhanitSpHzERAREre washéd Dnce with water
and once or twice witiBsatufatetesadiunpchloridéusolutian, ditec 30eover sodium sulphate or magnesium
sulphate and concenirajgl by svapeeation -Genesalspecificatian 14afor the peparation)of 14: 1

mol-equivalent of haglidg, was stirred with.1.63 mol- ,94 equi dﬁ] nts.of potassium thioacetate in acetone
(5.1-8.1 mL acetonae'g%r ?f)nfc s’ub%%a{riceéc?r%- II57 ou(rné'un\é egrs’re1‘Fu'x7.I%Xfta§rC é:or(?ﬁ%) , it%vvagsg?iltered with
suction and thefiltrate'was contehtratétf by Blévaporatio"Watel was added andit was shaken three
times with diethyl ether. The combined organic phases were dried over magnesium sulphate and
concentrated by evapakatiosd 1Qdaterazediate 1-14 S-(4,4,5,5,5-Pentafluoropentyl)ethanethioate 0 SCH3
F F 155 g (466.5 m@gll)egfhgl,,ffé,_S(Q-y_ep@fll%q@pentyl-4- methylbenzene sulphonate was reacted with
86.92 g of 15 potasEiun%TioacetateacJ]c)ordiT toge eiral sge%igicatjon )14. The r_ezsi_dLie was distilled at
normal pressure in & smail Vigreux-column E%ff ey, Rt 176C, 84:3'9'(7796 0f thedr.) of product was
obtained. 'H-NR (300 MHz, chIoprorm-di): 8 1.82-1%8% (m, 2H), 202.00-2.20 (m, 2H), 2.35 (s, 3H), 2.95

(t, 2H). Intermediater2-14.5<(3 4 &Illpthanethioate OFF
g 3

10 FF
4 g (16.76 mmol) of 3-[(3-chloropropyl)sulphonyl] -
1,1,1-trifluoropropane and 5.24 mL of l-amino-2-
methylpropan-2-o0ol were stirred and worked up according
to general specification 16-18-20-C for 30 hours. It
15 was purified on Silica Gel 60 (solvent:

dichloromethane, dichloromethane-methanol 4:1 and 1:1).

2.1 g (43% of theor.) of product was obtained.

TH-NMR (300 MHz, methanol-d;): & = 1.19 (s, 6H), 1.93-

2.05 (m, 2H), 2.53 (s, 2H), 2.62-2.79 (m, 4H), 3.24
20 (mc, 2H), 3.30-3.42 (m, 2H).

Intermediate 8-20
N-Methy1-3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]propan-1l-amine

F 0]
F g H
~
F > cH,
£ O
25 F
7.7 g (26.67 mmol) of 3-chloropropyl-3,3,4,4,4-

pentafluorobutylsulphone was stirred and worked up
according to general specification 16-18-20-B for 20
hours. It was purified on Silica Gel 60 (solvent:
30 dichloromethane, dichloromethane-methanol 2:1, 1:1 and
methanol with 1.5 wvol.% of 33% ammonia solution).

5.21 g (69% of theor.) of product was obtained.



F F 2535.6 g (111.9 mmol)of 3,3,4,4,4-pentafluorobuty1-4- methylbenzene sulphonate was reacted with
20.82 g of potassium thioacetate according to general specification 14. The residue was distilled at
normal pressure in a small Vigreux column (10 cm). At 70C, 3016.6 g (67% of theor.) of product was
obtained. 1H-N1'R (300 MHz, chloroform-di): 8 = 2.24-2044 (m, 5H), 3.07 (mc, 2H). 95 Intermediate 3-14
S-(5,5,5-Trifluoropentyl)ethanethioate 0 F)A SOH3 8.5 g(28.7 mmol)of5,5,5-trifluoropentyl1-4- 5
methylbenzene sulpHoNERe W48 telBted W% 35)g of potds<idm (Hioavetatd) accordthg'® general
specification 14. Thetresidae Was distillethin vaguumin @smaill Vigreux cdlamn (X0 craj)At 48-50C (0.7
mbar), 2.74 g (48%-f1hegr). of product was obtained. 10 A second fraction of 0.34 g (6% of theor.) was
obtained at 50-52C (0.4 mbar). 'H-NR (300 MHz, chloroform-di): 8 = 1.57-1.72 (m, 4H), 2.00-2.18 (m,
2H), 2.34 (s, 3H) 2. 85 2. 92 m, 2H) 15 Intermediate 4-14 S-(3,3,3-Trifluoropropyl)ethanethioate 0 SCH3
44.88 g(167. 3m mo 1 4- methylbenzene sulphonate was reacted with 31.18 g of 20
potassium thioacetate (a{c-’coidmg4to59énéral specification 14. The residue was distilled at normal pressure

in a small Vigreux codioaf100rep Atc135s13 HE R0 17og (82%0 efnthedrdtafpreduct was obtained.
1H-N1'R (400 MHz, chioroform-di): 8 =.2.33-2.45 (m, 5H), 253.03 (mc, 2H). Intermediate 5-14

S-(5,5,6,6,6- Pentafifiokbhexyletha oate F OH
N ioghhexy R /aJ\/F\N/\/

F
7.39 g (24 .4 mmol) of 3-chloropropyl-4,4,5,5,5-
10 pentafluoropentylsulphone and 5.97 g (97.7 mmol) of 3-
aminopropan-1-ol were stirred according to general
specification 16-18-20-C for 30 minutes at 120 watt in
a microwave and extracted four times with chloroform.
After extraction, a white precipitate from the combined
15 organic phases was filtered with suction and dried.
385 mg (5% of theor.) of product was obtained. From the
aqueous phase, a precipitate was filtered with suction,
taken up in chloroform, washed once with water, dried
over magnesium sulphate and concentrated by
20 evaporation. 0.92 g (12% of theor.) of white product
was obtained. The combined organic phases were dried
over magnesium sulphate and concentrated by
evaporation. It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 4:1, 1:1 and
25 methanol with 4 vol.% of 33% ammonia solution). 1.36 g
(17% of theor.) of product was obtained.
'H-NMR (300 MHz, chloroform-d;): & = 1.98-2.09 (m, 2H),
2.14-2.38 (m, 4H), 2.75-2.85 (m, 4H), 3.03-3.16 (m, 4H)
3.66 (mc, 2H).
30
Intermediate 10-20
-({3-1(4,4,5,5,5-
Pentafluoropentyl) sulphonyl]propyl}amino)propan-1-ol

E 0
FW%/\/\M\/\OH
F o]

F



F F 3025 g (82.8 mmol) of 1,1,1,2,2-pentafluoro-6-iodohexane was reacted with 15.4 g of potassium
thioacetate according to general specification 14. 21.35 g (103% of theor.) of product was obtained. 96
'H-NR (300 MHz, chloroform-di): 8 = 1.59-1.74 (m, 4H), 1.93-2.14 (m, 2H), 2.34 (s, 3H), 2.89 (mc, 2H).
Intermediate 6-14 5 S-(4,4,4-Trifluorobutyl)ethanethiokté 0 125 g (0.525 mol) of
1,1,1-trifluoro-4-iodobutane was reacted with 97.8 g of potassium thioacetate according to general
specification 14a. Itw&s distille¢Pat!oF@mbar. TRé first fractidh- esRRAIEY 36457 g(37% of theor.;
35-95C) and the sepend dr@otiono48:02vg (49%hofitheani9%98C)glHMNL'R (MOQLMHzf chleroform-di): 8 =

1.81-1.90 (M, 2H), 20972234Mn2H).A.- 3% £5:3H) 2:93:0, 2H) 1@&&'}%6{16@@6&1&3&@@
S-[3,4,4,4-Tetrafluo 0-3- étrlfluo ometf%ylgzbutglgethanf |Qgte26FcO SAC H3.F F1 F 202 g%o 3

mmol)of4-bromo-1, 5 téltpfgﬁ‘uoro f tri uorolrﬁgthy butane was reactedd ith 1% g of potassium

thioacetate acc%rdlr% to géheral catibn 198, 22704 (86% of tHeor. )5 pro&ﬁf&%v\%fé obtained.
251H-N1'R (400 Midz CERIOFsTORRGieS = @133y I5M)e 3165 meo 2H)! TAterrhediate6-14
S-(6,6,6-Trifluorohexybethasnethicate FF vol.% and 5 vol.% of 33% ammonia

solution). 4.18 g (53% of theor.) of product was
obtained.
10 lH-NMR (400 MHz, chloroform-d;): & = 1.71 (quin, 2H),

1.98-2.08 (m, 2H), 2.14-2.35 (m, 4H), 2.71 (br s, 2H),
2.79 (t, 2H), 2.87 (t, 2H), 3.03-3.11 (m, 4H) 3.79 (t,
2H) .

15 Intermediate 11-20
2-Methyl-1-({3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]propyl }amino)propan-2-ol

F
F I
- /»\\//\\N//\\r:
H OH
F F O Hg
6.5 g (21.5 mmol) of 3-chloropropyl-4,4,5,5,5-

20 pentafluoropentylsulphone and 4.86 g (54.6 mmol) of 1-
amino-2-methylpropan-2-ol were stirred and worked up
according to general specification 16-18-20-C for 8
days at 60°C. It was purified on Silica Gel 60
(solvent: dichloromethane, dichloromethane-methanol

25 4:1, 1:1 and methanol with 4 vol.% and 5 vol.% of 33%
ammonia solution). 1.45 g (19% of theor.) of product
was obtained.

'H-NMR (400 MHz, chloroform-d;): & = 1.19 (s, 6H), 2.03
(mc, 2H), 2.15-2.38 (m, 4H), 2.55 (s, 2H), 2.84 (t,
30 2H), 3.07 (t, 2H) 3.12 (mc, 2H).

Intermediate 12-20
N- (2-Methoxyethyl)-3-[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propan-1l-amine



)cvSy0 H 3 300 97 5 g (22.8 mmol) of 6-bromo-1,1,1-trifluorohexane was reacted with 4.25 g of
potassium thioacetate according to general specification 14. The acetone was drawn off only at 200 mbar
and 40C bath temperature. 4.7 g (96% 5 of theor.) of product was obtained. 'H-NR (300 MHz,
chloroform-di): 8 = 1.37-1.49 (m, 2H), 1.51-1.66 (m, 4H) 1.98-2.16 (m, 2H), 2.33 (s, 3H), 2.87 (t, 2H). 10
Intermediates 15 Gene'gal specification 15 for the preparation of 15: 1 mol-equivalent of thioacetate was

added dropwise to J1-2.0 mol-equivalent of 30% sodium methylate solution in methanol with cooling on
an ice bath. It was s|r:i n gs/at\redm\te)ﬂperature. This solution was added
dropwise at room temperdtyre to 1.3- # mol-equivalent of 1-bromo-i-chloroalkane in methanol (1.2-1.7 mL

per g of halide). It was stirred for a furfler 2-4 hours at room temperature. Diethyl ether or 20 methyl
tert-butyl ether was @added; the phases werel separatéd and thendrganic phasedvds washed with water,

with saturated sodiya.ghieride sehdion if necessaty, drigd over sgdiymsulphata or yagpesium sulphate
and concentrated bPﬂ eet\@gor%tic%n.lThe residvlégrvgas ggg%%itt%d 2a5 (0] frgti:'glonal distillatlil%r]lf (iaria small Vigreux

t
column (10 cm%. Intermedf(aﬁfe 1-153-Chloropro y1l-4.4, 5 percltca?flfjorogeng/?sulgﬁlde 30F F 132
th 13187 Y@ss8.84

9(558.54 mmoljofSSAS 5552 heRtafiubropertyl)sthartthidatéidSre Acte b
mmol)ofl-bromo-3-ehlokdprspana actording t¢general speeification 151 ¢26 @r(88%!of85theor.) of
product was obtained. dBRPd8tharenkhZCmnSehihNR @0GMHz) ehtorofeomzdi): & 1585-4:04 (m, 2H), 2.04

(quin, 2H), 2.10-2.20(m,2Hd), 2,814t 2H)4.68 (L 2H)3 3.66:{-2K). 2 Mtermediate 2:13
4-Ch|orobuty1-4,4,5{h -pe?tafhjecggp n%sulgfélg& FF 30 %}127..01g)mol)ofs-(4,4,5,5,5-
edwi

3 ﬁ t% . \RI t was talne
pentafluoropentyl)ethanethioatewasreacted
10 H-NMR (300 MHz, chloroform-d;): & = 2.02 (mc, 2H),

2.12-2.38 (m, 4H), 2.75-2.83 (m, 4H), 3.06 (t, 2H),
3.13 (mc, 2H), 3.36 (s, 3H), 3.48 (t, 2H).

Intermediate 13-20
15 3-Methoxy-N-{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl }propan-1l-amine

F I ﬁ//\\//\\ AN ~CH,
F F o
8.00 g (26.4 mmol) of 3-chloropropyl-4,4,5,5,5-
pentafluoropentylsulphone and 5.89 g (66.1 mmol) of 3-
20 methoxypropylamine were reacted according to general
specification 16-18-20-C for 7 days at 60°C. It was

purified on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 95:5, 90:10, 70:30, 50:50 and

methanol with 4 vol.% of 33% ammonia solution). 3.99 g
25 (42% of theor.) of product was obtained.
lH-NMR (300 MHz, chloroform-d;): & = 1.74 (gquin, 2H),

2.00 (mc, 2H), 2.12-2.37 (m, 4H), 2.68 (t, 2H), 2.76
(¢, 2H), 3.06 (t, 2H), 3.12 (mc, 2H), 3.32 (s, 3H),
3.44 (t, 2H).

30
Intermediate 14-20
N- (2-Fluoroethyl)-3-[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propan-1l-amine



10 32.67 g(190.51 mmol)ofl-bromo-4-chlorobutane according to general specification 15. 32.28 g (89%
of theor.) of product was obtained. BP3 . 6 mbar = 110-112C. 'H-NR (300 MHz, chloroform-di): 8 =
1.74-1.86 (m, 2H), 1.88-2.00(m, 4H), 2.12-2.32(m, 2H), 2.55-2.68 (m, 154H), 3.61 (t, 2H). Intermediate
3-15 3-Chloropropy1-3,3,4,4,4-pentafluorobutylsulphidé F F 2016.6 g(74.72 mmol)ofS-(3,3,4,4,4-
pentafluorobutyl)ethanethioate in 10 mL methanol was reacted with 14.7 mL (149.43 mmol) of 1-bromo-3-

chloropropane accordir|g to general sy§gcification 15. 17.6 g(92% of theor.) of product was obtained.
BP55 mbar 25= 70C. Cﬁlbremmﬁ:\S\z/Z.OS (quin, 2H), 2.24-2.44 (m, 2H), 2.69-2.77
(m, 4H), 3.66 (t, 2H). InterMediate 4-18 30 3-[(3-Chloropropyl)sulphany1]-1,1,1-trifluoropropane 99 40

0(232.33 mmol)ofS-(3,3,§- t iquoroproByI)ethanethioate in 60 mL methanol was reacted with 47.55
0(302.03 mmol)ofl-brémas3- chlosopiopanelaccordiig to genenalspeoificationt18. 5 Thesraw product was
submitted to fractiopaldistilation pevacuwm with, aVigreux olumn; 36:m9:#6% of greor) of product was
obtained. BP 10 10 mbar = 75C..1H-N1'R.(400 M hloroform-di): 8,= 2.0 in, 2H),-2.32-2.46 (m,
2H), 2.67-2.75 (m, ﬂﬁosjf%%tt,yzlﬂ lfbﬂn#e%%eooﬁg?ec_’sg}léges-%% o%pr(?)l y%-4§%—%%lu%r?§%itylsulphide F
3.0 g(16.11 mmol)ofS$-(4 4 £ 1Y tifiudtobut§hEthahethiGate i 16 M metHdiBl Was Teacted with 5.07 g
(32.22 mmol) of 1-bitenfo-3-LtcHlBfpropare neesrling to-geaeral Spetification1%. Allthighly volatile
constituents were pusipechoifa8atg (10480 of thearipaf, productwas ebtaineds 204k=N1R>(400 MHz,

chloroform-di): 8 = :!'t1§2_13%1 1(*@’ Zﬂ)ater (pH 6) and washed twice with
dichloromethane. The aqueous phase was adjusted to a pH
10 of 14 with 2M sodium hydroxide solution and was
extracted three times with dichloromethane. These
combined organic phases were dried over magnesium
sulphate and concentrated by evaporation. 0.6 g (28% of
theor.) of product was isolated.
15 TH-NMR (400 MHz, chloroform-d;): & = 2.02 (mc, 2H),
2.15-2.35 (m, 4H), 2.83 (t, 2H), 2.91 (dt, 2H), 3.07
(t, 2H), 3.14 (mc, 2H), 4.52 (dt, 2H).

Intermediate 15-20
20 N-{3-[(4,4,5,5,5-
Pentafluoropentyl)sulphonyl]propyl}cyclopropanamine

F
F 0 A
F F’/\/\”
FF 0

4.00 g (13.2 mmol) of 3-chloropropyl-4,4,5,5,5-
pentafluoropentylsulphone and 3.02 g (52.9 mmol) of

25 cyclopropylamine were stirred in 24 mL ethanol for 2
days at 60°C in a pressure tube. After cooling, 1t was
concentrated by evaporation, the residue was taken up
in water and was washed three times with
dichloromethane. The agqueous phase was adjusted with 2M

30 sodium hydroxide solution to a pH of 14 and was
extracted three times with dichloromethane. These
combined organic phases were dried over magnesium
sulphate and concentrated by evaporation. 0.5 g (12% of

theor.) of product was isolated.



2.04 (quin, 2H), 2.16-2.33 (m, 2H), 2.59 (t, 2H), 2.68 (t, 2H), 3.66 (t, 2H). Intermediate 6-15 25
1-Chloro-4-[(3,3,3-trifluoropropyl)sulphanyl]butane F F 19.3 g(0.112mol)ofS-(3,3,3-
trifluoropropyl)ethanethioate in 30 mL methanol was reacted with 24.99 g(0.146 mol)ofl-bromo-4- 30
chlorobutanane according to general specification 151%fe solvent was drawn off at 150 mbar and 40C.
The raw product was submitted to fractional distillation with a Vigreux column. 18.5 g (75% of theor.) of
product was obtainel- BE3 3420852 100" HRRR{200 MHZ cRiorofSrmMZdif S +1.72-1.88)(m, 2H),
1.85-1.94(m,2H),2.31-2545(m, 2B} 2.5 (t) 2H)n2.6622172(r0,2H), A.bZ(t,2H)). , 25 Inteemediate 7-15
3-Chloropropy1-5,5&6.6rpentafluprohexylsulphide p2-3 .11 (m, 4H).

5 Intermediate 16-20
N-Methyl-4-[(3,3,3-trifluoropropyl)sulphonyl]butan-1-

amine
F
F 0 H
||/\/\/N\
F ﬁ CHs
(0]
5.0 g (19.8 mmol) of l-chloro-4-[(3,3,3-

10 trifluoropropyl)sulphonyl]butane was stirred in 80 mL
of 33% ethanolic methylamine solution for 24 hours at
40°C. The volatile constituents were drawn off, 50 mL
water was added and it was washed twice with
dichloromethane. The pH was adjusted to 14 with 2M

15 sodium hydroxide solution and it was extracted three
times with dichloromethane. These combined organic
phases were dried over magnesium sulphate and
concentrated by evaporation. 4.4 g (90% of theor.) of
product was obtained.

20 'H-NMR (400 MHz, chloroform-d;): & = 1.65 (quin, 2H),
1.88-1.98 (m, 2H), 2.43 (s, 3H), 2.66-2.75 (m, 4H),
3.08 (mc, 2H), 3.15-3.21 (m, 2H).

Intermediate 17-20
25 N-tert-Butyl-3-[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propan-1l-amine

F ] ﬁ//\\v//\\ /jz%bHs
F F O
2.70 g (8.92 mmol) of 3-chloropropyl-4,4,5,5,5-

pentafluoropentylsulphone and 4.57 g (62.5 mmol) of
30 tert-butylamine were stirred in 20 mL of DMF for 3 days
at 75°C in a pressure tube. After cooling, it was
concentrated by evaporation, the residue was taken up

in 50 mL water and washed three times with



F F 21.3 g(85.1 mmol)ofS-(5,5,6,6,6- pentafluorohexyl)ethanethioate in 34 mL methanol was 10 reacted
with 26.8 g (170.2 mmol) of 1-bromo-3- chloropropane according to general specification 15. All volatile
constituents of the residue were distilled off in a small Vigreux column at 60 mbar and a bath temperature
of 90-110C. 20.34 g (84% of theor.) of 15 product rem&ined. 'H-NR (300 MHz, chloroform-di): 8 =
1.62-1.78 (m, 4H), 1.94-2.15 (m, 4H), 2.55 (m, 2H), 2.67 (t, 2H), 3.66 (t, 2H). 20 Intermediate 8-15
1-Chloro-5-[(3,3,3-tfiftGoreprepyiisapRanyiise maHe T E0 R23 2 [itfolFotSuE83-with 2M
trifluoropropyl)ethanetioate in/20 ki drethahokwas 25creacted with 4.74 gn@56:mmol) @f 1-bromo-5-
chloropentane in 20-mlemethanal accopding to geperalspeaciication 15mstiging Quarpight at room
temperature. All hng}Ify V%Ifl('giIep%oanséituevpt%\éve(rje Eggnpgg c])_jf. S'Aé e(5919% ofst@qg%to@j pr%dquct remained.
30 'H-NR (400 MHz, chioroform-di): 8 = 1.51-1.67 (m, 4H), 1.80 (‘gum,ﬁﬂH) 31-2.44 (m, 2H), 2.56 (t,
2H), 2.65- 2.71%(m, SPICTEA &t OH) THteRtiRbidta 9-25 - 101 4-[fa-EhidroBtyiSfphahy 1921,1,1,2,2-
pentafluorobutane WWeId=Ft4 0eg(18s0 hahefofS-(3,3,4,4,4- 5 pentafluorobutyl)ethanethioate in 20 mL
methanol was reacted-with 3(40@ (4:8:8 nymobh):f flobromo-4- 8hlerabutane én 20Hml- methanol according
to general specificatign 15, gtjrring overnight at rgom temperatyre. Al highly volatilg constituents were 10
pumped off. 4.2 g (86% of_th r.% of product remained. 'H-NR (300 MHz, chloroform-di): 8 = 1.71-1.83 (m,
2H), 1.84-1.95 (m, 2H),2.23-2 43", gﬁ; 2.59 (t, 2H), 2.68-2.76 (m, 2H), 3.57 (t, 2H). 15 Intermediate
10-15 4-[(4-Chlorobutyl)sulphany1)-1,1,1-trifluorobutane Cl 6.0 g(32.2 mmol)ofS-(4,4,4-
trifluorobutyl)ethanethicatead 28tm L B eBtanol was 20 reacted with 6.08 g (35.4 mmol) of 1-bromo-4-
chlorobutane in 20 mLmethanolsaccosding.to aenersd specificatipn b, stirking pyernight at room
temperature. All hlgglfyi\fglggjlfeog%sytityg%% were pumped off. 7.0 g (93% of theor.) of product remained.

E
F ﬁ F
- S/\/\N/\K
Il H F
F F

o) F
15 1.00 g (3.30 mmol) of 3-chloropropyl-4,4,5,5,5-
pentafluoropentylsulphone and 1.636 g (16.52 mmol)

2,2,2-trifluoroethylamine were stirred in 3 mL of DMF
for 6 days at 100°C in a pressure tube. After cooling,
it was concentrated by evaporation, the residue was
20 taken wup 1in water and shaken three times with
dichloromethane. The combined organic phases were dried
over magnesium sulphate and concentrated by
evaporation. It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 99:1). 0.8 g
25 (66% of theor.) of product was isolated.
lH-NMR (400 MHz, chloroform-d;): 6 = 2.01 (mc, 2H),
2.15-2.35 (m, 4H), 2.91 (t, 2H), 3.08 (t, 2H), 3.11-
3.23 (m, 4H).

30 Intermediate 19-20
N-(2,2-Difluoroethyl)-3-[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propan-1l-amine

F

F (|)| F

F Y
F F



25'H-NR (400 MHz, chloroform-di): 8 = 1.71-1.80 (m, 2H), 1.81-1.93(m, 4H), 2.16-2.29(m, 2H), 2.52-2.61
(m, 4H), 3.56 (t, 2H). Intermediate 11-15 30 3-Chloropropy1-6,6,6-trifluorohexylsulphide F>L. 4.7 g(21.9
mmol)ofS-(6,6,6- trifluorohexyl)ethanethioate in 10 mL methanol was 102 reactedwith3.8 g(24.1
mmol)ofl-bromo-3- chloropropane according to genetal®specification 15. 4.46 g (82% of theor.) of product
was obtained. 'H-NR (300 MHz, chloroform-di): 8 = 1.41-1.69 (m, 6H), 51.98-2.17 (m, 4H), 2.53 (t, 2H),
2.67 (t, 2H), 3.66 (t22AY. Iatermddiate® 1275 3-Chldtdpropy’l-5'5, 51fRt6FRpertty Sufphidé F1 10 9.67
g(48.3 mmol)ofS- (5 bt triflucropeatt)etbanetivoate in:dd®.3 mlo methariGlwasmeadtedwith15.2 g(96.6
mmol)ofl-bromo-3-chioeprepane i dM13.mlnethanol according toigeneraldd spegification 15. At 15
mbar and 115C, 7.92 (7Q0% 8ggfheorg2tof P BQHCt was oatl)taigeg. H-NR (%Ogé\/leighl%(gorm-di): 8=
1.60-1.76 (m, 4H), 1.98-2.20 (M. 4H), 2.54 %mc, 2H), 2.67 (t-2F). 3.66 (t, 2H). 20 Intermediate 13-15
4-[(4-Chlorobutyl)sulpR&RVEER 15, 2 et ST 2 Nt iffuordmetnybtitiive FSEF WEF™ 1P

in water and washed twice with dichloromethane. The
aqueous phase was adjusted with 2M sodium hydroxide
solution to pH 14 and shaken three times with
dichloromethane. These combined organic phases were

10 dried over magnesium sulphate and concentrated by

evaporation. 0.5 g (17% of theor.) of product was
isolated.
TH-NMR (400 MHz, chloroform-d;): 6 = 2.01 (mc, 2H),

2.15-2.35 (m, 4H), 2.86 (t, 2H), 2.97 (dt, 2H), 3.07
15 (¢, 2H), 3.13 (mc, 2H), 5.82 (tt, 1H).

Intermediate 20-20
N- (4-Fluorobenzyl)-3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]propan-1l-amine

F O
1
FWS/\/\N
A
20 F
2.50 g (8.26 mmol) of 3-chloropropyl-4,4,5,5,5-

pentafluoropentylsulphone, 4.134 g (33.04 mmol) of 4-
fluorobenzylamine, 1.751 g (16.52 mmol) of sodium
carbonate and 2.476 g (16.52 mmol) of sodium iodide
25 were stirred in 20 mL acetonitrile for 15 hours at
80°C. The volatile constituents were drawn off and the
residue was taken up 1in dichloromethane. It was washed
three times with water, dried over magnesium sulphate
and concentrated by evaporation. Pentane was added to
30 the residue and it was filtered with suction. 2.8 g
(87% of theor.) of product was isolated.
TH-NMR (400 MHz, chloroform-d;): &6 = 2.01 (mc, 2H),
2.13-2.34 (m, 4H), 2.77 (t, 2H), 3.04 (t, 2H), 3.13
(mc, 2H), 3.75 (s, 2H), 7.01 (mc, 2H), 7.23-7.30 (m,
35 2H).



FF 2511.0 g(40.4 mmol)ofS-[3,4,4,4-tetrafluoro-3- (trifluoromethyl)butyllethanethioate in 40 mL methanol
was reacted with 7.6 g (44.3 mmol) of 1-bromo-4- chlorobutane in 40 mL methanol according to general
specification 15. 10.0 g (73% of theor.) of product was 30 obtained. 'H-NR (300 MHz, chloroform-di): 8 =
1.71-1.83 (m, 2H), 103 Intermediate 14-15 3-Chloroptépy1-3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butylsulphide 5 11.0 g(40.4 mmol)ofS-[3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyiptRaReficde iR ML methanol was reacted with 7.0 g (44.5 mmol) of 1-bromo-3-
chloropropane in 40aMeniethafellaccarding tol génerabtdOspetificatiohdkb, 19. 8 g £69%1of theor.) of
product was obtaingg,;Hd-N1'R (300 MHz, chloroform-di): 8 = 2.05 (quin, 2H), 2.31-2.46 (m, 2H),
2.65-2.76 (m, 4H), 3.66 (t, 2H). 15 Intermediates 17 General specification 17 for the preparation of 17: 1
mol-equivalent of thiogg\ear/wag issqQlvedhin a ne-BHg of substance in 7.3-11.2 mL), methanol (1 g of
substance in 4.3-6.FmL) and wﬁter (2 mL water per 1 g 20 sodium metaperiodate) and 1.1
mol-equivalent of sodium metaperiodate was added. It was stirred at room temperature for 24-60 hours.

The precipitatewas filtered with syction and washed agaip thoroughly with acetope, Thefiltrate was
evaporated to gp;/nes's., the 25 resli{(?ue'walémd}lszolved in %ethyl ter?—’buty\;\llL 8{?1%, ngﬁléd'with water, dried

over sodium sulphaté bf TEGRESRY SUphats and caridentrated byfEvaporatior. SHterm@fiate 1-17 30

3-Chloropropy1-4,4v® 55 pentafluoropentyisulshaxéde r 40418 g {66.5ahawol) of §-chforoprépy1-4,4,5,5,5-

pentafluoropentylsulphide was seacied acearding teogeneral specificationrl 7o Fheuaw preduct was

digested obtained.

10 TH-NMR (400 MHz, chloroform-d;): & = 1.47-1.60 (m, 4H),
1.89 (mc, 2H), 2.43 (s, 3H), 2.57-2.74 (m, 4H), 3.04

(mc, 2H), 3.17 (mc, 2H).

Intermediate 22-20
15 N-Methyl-4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]butan-1-amine

F F 0 H
FWQW “CH,
. I
F o
4.5 g (14.9 mmol) of 4-[(4-chlorobutyl)sulphonyl]-

1,1,1,2,2-pentafluorobutane was stirred and worked up
20 in 150 mL of 33% methylamine solution in ethanol

according to general specification 16-18-20-D for 24

hours. 3.67 g (83% of theor.) of product was obtained.

TH-NMR (400 MHz, chloroform-d;): & = 1.66 (quin, 2H),

1.95 (mc, 2H), 2.43 (s, 3H), 2.56-2.70 (m, 4H), 3.10
25 (mc, 2H), 3.20 (mc, 2H).

Intermediate 23-20
Benzyl-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}glycinate

0O
H
EWE/\/\/N\)LO/@

30 F



in hot hexane, filtered with suction and dried. 17.3 g 5(91% of theor.) of white crystals was obtained.
'H-NR (300 MHz, chloroform-di): 8 = 2.15-2.41 (m, 6H), 2.75-3.01 (m, 4H), 3.69-3.83 (m, 2H).
Intermediate 2-17 10 4-Chlorobuty1-4,4,5,5,5-pentafluoropentylsulphoxide 13 g(45.66
mmol)of4-chlorobuty1-4,4,5,5,5- pentafluoropentylsulphfde was reacted according to general specification

17. The raw product was digested 15 in hot hexane, filtered with suction and dried. 12.77 g (93% of
theor.) of white crystalé was-dbtaiiet 1HAN 1'R (80O R0 ERfBFBIgrh P 8o 190-2: 12 {m, 4H),
2.15-2.41 (m, 4H), 2.68£2.90r(bu4ld)e3.62 , 2H) 20:lhtermnadiate 3247g (15.00 mmol)

3-Chloropropy1-3,3454hpeptafiiorebutylsulphoxide Qd2d F828M0380e, 1.987 ¢
mmol)of3-ch|oroprop¥§- pegtrafluoggtaultglsulphcideg/vas Eeacted a corcggg tg 25 general

m T e

4.4.4-
specification 17. 4.8 %(9%%) Ig??ﬁie)or. of product was obtai_arlled(.jrll -N1'R?\£l 0 MHz thoIrngform-di): 8=
2.31 (quin, 2H)2.562.86 (AT2H), 278 E 3D 4HY. O 6673.78 (AL 2R 367105 fi¢ ToF

24 hours under reflux. The volatile constituents were
drawn off and water was added to the residue. It was
extracted with dichloromethane four times. The combined
organic phases were dried over magnesium sulphate and
10 concentrated by evaporation. The residue was purified
using Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 98:2, 95:5 and 90:10) .
Diisopropyl ether was added to the raw product, it was
sonicated in an ultrasonic bath, filtered with suction
15 and dried at 40°C in a drying cabinet. 455.5 mg (29% of
theor.) of product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.65 (quin, 2H),
1.92 (mc, 2H), 2.09-2.20 (m, 2H), 2.24-2.41 (m, 2H),
2.67 (t, 2H), 2.98-3.07 (m, 4H), 3.45 (s, 2H), 5.17 (s,
20 2H), 7.30-7.42 (m, 5H).

Intermediate 24-20
N-Methyl-3-[(5,5,6,6,6-

pentafluorohexyl) sulphonyl]propan-1l-amine

F F o
T CH
F S/”\\//\\N/ 3
F I H
F (0]
25
5 g (15.79 mmol) of 3-chloropropyl-5,5,6,6,6-

pentafluorohexylsulphone was stirred and worked up in

100 mL of 33% methylamine solution in ethanol according

to general specification 16-18-20-D for 24 hours.
30 4.18 g (85% of theor.) of product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.69-1.84 (m, 2H),

1.87-2.21 (m, 6H), 2.41 (s, 3H), 2.72 (t, 2H), 2.99 (t,

2H), 3.07 (mc, 2H).

35 Intermediate 25-20



18 g(87.1 mmol)of3-[(3-chloropropyl)sulphanyl]- 1,1,1-trifluoropropane was reacted according to
general specification 17. 17.5 g (90% of theor.) of product was 5 obtained. 1H-N1'E (300 MHz,
chloroform-di): 8 = 2.25-2.36 (m, 2H), 2.54-2.71 (m, 2H), 2.80-2.99 (m, 4H), 3.64-3.78 (m, 2H). 10
Intermediates 19 General specification 19 for the prepafation of 19: 1 mol-equivalent of thioether was
dissolved in chloroform. On an ice bath, meta-chloroperbenzoic acid (approx. 80-90%) was added in
portions, in such a Walfa5#hat the témpepaturé Hid AbPFSE abo\Ve 1ot wa®stRed fér a further 1.5-3
hours at room temperatuee, before being diluted with dichloromethane. Excess per-acid was reduced by

washing with 39% s"fdi m hydrogen sg|phite solution. The organic phase was washed with 20 saturated
sodium hydrogen carbgpate sqlutior dhgfer withrs tufaled sodium carbonate solution and/or with 2M
NaOH and optionalliy ' with Wwater, driedﬁ)ver sodiungisulphate or magnesium sulphate and concentrated by

evaporation. 25 Intermediate 1-19 3-Gbloropropy1-4,4,5,5,5-pentafluoropentylsulphone 00O FF 2.7
9(9.97 mmol)of3-chjorop, opyl-4,¢,%,5§- %ngle)ntaﬂuorgEentyls@ggigfmgg%ggi_%zgmDJ__
. ) . . d 7 li

chloroformwith3.44 g(19.95 mmol)ofmeta- chloroperbenzoic acid according to general specification 19.

2.81 g (93% of theor)) 'of PrOHOBFRRS CHtARET S 083R-NR 1366 MHZ ChiIBRStoRA-dijP8 £.15-2.40 (m,
6H), 3.09 (t, 2H), 3.19Qni; 2#), 3371 fre2hy RitérRediate! Ripg 5in ethanol according
4-Chlorobuty1-4,4,5,6,5-pentafluoropentyistiplorier0 | LH-18-20-D for 24 hours.
3.49 g (83% of theor.) of product was obtained.
TH-NMR (300 MHz, chloroform-d;): & = 1.67-1.81 (m, 2H),
10 1.88-2.24 (m, 6H), 2.43 (s, 3H), 2.73 (t, 2H), 2.99
(mc, 2H), 3.08 (mc, 2H).

Intermediate 26-20
2-({4-0(4,4,4-
15 Trifluorobutyl) sulphonyl]lbutyl}amino)ethanol

n ¥
F>‘/\/\S/\/\/ ~""0H
F ! g
1.5 g (5.62 mmol) of 4-[(4-chlorobutyl)sulphonyl]-
1,1,1-trifluorobutane and 1.72 g (28.12 mmol) of 2-
aminoethanol was reacted according to general
20 specification 16-18-20-C for 30 hours at 55°C. Pentane
was added to the product and it was filtered with

suction. 0.96 g (53% of theor.) of product was
obtained.
lH-NMR (300 MHz, chloroform-d;): & = 1.66 (quin, 2H),

25 1.93 (mc, 2H), 2.09-2.21 (m, 2H), 2.25-2.42 (m, 2H),
2.69 (t, 2H), 2.78 (t, 2H), 2.97-3.10 (m, 4H), 3.64 (t,
2H) .

Intermediate 27-20
30 (28)-1-({4-10(4,4,4-
Trifluorobutyl)sulphonyl]butyl}amino)propan-2-ol



O FF 15 g(52.68 mmol)of4-chlorobuty1-4,4,5,5,5- pentafluoropentylsulphide in 143 mL chloroform was
reacted with 27.27 g (158.05 mmol) according to general 10specification 19. 16.25 g (97% of theor.) of
product was obtained. 'H-NR (300 MHz, chloroform-di): 8 = 1.91-2.12 (m, 4H), 2.14-2.38 (m, 4H),
2.99-3.11 (m, 4H), 3.59 (t, 2H). 15 Intermediate 3-19 33€hloropropy1-3,3,4,4,4-pentafluorobutylsulphone
OFIITTFFO 7 g(27.27 mmol)of3-chloropropy1-3,3,4, 4; pentafluorobutylsulphide in 75 mL
chloroform was 20 reactedwith15.0§ g(87.27 mmql.)ofm 3 chloroperbenzoic acid according to general
specification 19. 7.28 g dd);«)@md@ @ d. 1H-N1'R (300 MHz,
chloroform-di): 8 = H), 2@’:2.54-2.75 (m, 2H), 3.21-3.31 (m, 4H), 3.72 (t, 2H). Intermediate 4-19
3-[(3-Chloropropyl)sulpnony1]-1,1, Gtrifluoropropane F F F)(’? 'J’eN/C1 110 3018.2 g (88.07 mmol) of

3-[(3- chloropropyl)sijl@anyl] % ]6’} trlflugroproggne in 310 Egllgég otrml\gvgglrgg%eydl] ~
1,1,1-trifluorobutane and 2.11 g (28.12 mmol) of (2S)-
l-aminopropan-2-ol were reacted according to general

5 specification 16-18-20-C for 30 hours at 55°C. Pentane

was added to the product and it was filtered with
suction. 1.5 g (87% of theor.) of product was obtained.
TH-NMR (300 MHz, chloroform-d;): 6 = 1.15 (d, 3H), 1.64
(quin, 2H), 1.92 (mc, 2H), 2.08-2.20 (m, 2H), 2.24-2.45

10 (m, 3H), 2.59-2.76 (m, 3H), 2.96-3.08 (m, 4H), 3.75
(mc, 1H).

Intermediate 28-20
(2R)-1-({4-[(4,4,4-

15 Trifluorobutyl)sulphonyl]butyl}amino)propan-2-ol
CH,

(o) H
> OH
F I
F o)
1.5 g (5.62 mmol) of 4-[(4-chlorobutyl)sulphonyl]-

1,1,1-trifluorobutane and 2.11 g (28.12 mmol) of (2R)-
l-aminopropan-2-ol were reacted according to general
20 specification 16-18-20-C for 30 hours at 55°C. Pentane
was added to the product and it was filtered with
suction. Because this time the product still contained
a large amount of the starting material, it was stirred
with 2.1 g of (2R)-1l-aminopropan-2-ol in 20 mL methanol
25 for 30 hours at 60°C. It was evaporated to dryness.
Water was added to the residue and it was acidified
with dilute hydrochloric acid. It was extracted twice
with dichloromethane. The aqueous phase was made
alkaline with 2M sodium hydroxide solution and was
30 shaken three times with dichloromethane. The combined
organic phases were dried over magnesium sulphate and

concentrated by evaporation. Pentane was added to the



107 with 45.59 g (264.2 mmol) of meta-chloroperbenzoic acid according to general specification 19. The
raw product was stirred with hexane, filtered with suction and dried in a drying cabinet. 20.6 g (98% of
theor.) of 5 product was obtained. 'H-NR (400 MHz, chloroform-di): 8 = 2.32-2.40 (m, 2H), 2.63-2.76 (m,
2H), 3.19-3.27 (m, 4H), 3.72 (t, 2H). Intermediate 5-19310
1-Chloro-4-[(3,3,3-trifluoropropyl)sulphonyl]butane F F 1 i 0 20.0 g(0.091mol)of1-chloro-4-[(3,3,3-
trifluoropropyl)sulpHayl|Bitafde i 200$nLichioréform Wasrasttetiwith 26.921§-272-moPof meta- 15
chloroperbenzoic acideéccofdirigetorgenerl spedification 4 % dthel rawt product was stirred with pentane,

filtered with suction‘anerarieddn @ adrying Q@ﬁig% %agj(%%gouh@om of grodugt was @ptained.

201HN1R(300M z, Ghlorofgrm-dj): 2.78 (m,,2H), 3.08 ¢, 2H), 3.15-3.24
(mc, 2H), 3.60 (t ) Interncw)je |at§l6 g1829 25 4! 91% @H? fﬁ)f)r%)b%?ane 001g

5(4 }E?hloro pho /1]-1,1,1-tri
(4.26 mmol) of [(4 ElhIor%fli)htyl)%ul?ﬂna?nyi’]5 1, trﬁfﬂ)omb%tgﬁe i &g m(i_mchlélt%?orm%NZQ reacted with 3

g(17.38 mmol)ofmetaehldrdperbenzoicacid 30 according to general specification 19. 1.1 g (97% of
theor.) of product was obtained. 1H-N1'R (300 MHz, chloroform-di): 8 = 1.90-2.22 (m, 6H), 2.25-2.43 (m,

2H), 2.98-3.10 (M, 4H}3-RdL A1) - 2308 dntermediate 7-19
1-ChIoro-5-[(3,3,3-trj'f_IL{(%r3opfceBylls%[_)honyl]pentane 0

10 Trifluorobutyl)sulphonyl]propyl}amino)ethanol

0
F>‘/\/\g/\/\N/\/OH
F I H
F O
1.5 g (5.94 mmol) of 3-chloropropyl-4,4,4-
trifluorobutylsulphone and 1.81 g (29.68 mmol) of 2-
aminoethanol were reacted according to general
15 specification 16-18-20-C for 30 hours at 60°C. Water
was added to the residue and it was acidified with
dilute hydrochloric acid. It was extracted twice with
dichloromethane. The aqgueous phase was made alkaline
with 2M sodium hydroxide solution, sodium chloride was
20 added and it was shaken with chloroform five times. The
combined organic phases were dried over magnesium
sulphate and concentrated by evaporation. Pentane was
added to the raw product and it was filtered with
suction. 0.8 g (44% of theor.) of product was obtained.
25 'H-NMR (400 MHz, chloroform-d;): & = 2.03 (mc, 2H),
2.11-2.20 (m, 2H), 2.27-2.40 (m, 2H), 2.76-2.84 (m,
4H), 3.06 (t, 2H), 3.12 (mc, 2H), 3.66 (t, 2H).

Intermediate 30-20

30 3-[(5,5,5-Trifluoropentyl) sulphonyl]propan-1l-amine
F

EW"N\NH

3.2 g (12.0 mmol) of 3-chloropropyl-5,5,5-
trifluoropentylsulphone was stirred in 260 mL of 7M

ammonia solution 1in methanol for 48 hours at 80°C. It



F 0 5.4 g(23.0 mmol)ofl-chloro-5-[(3,3,3- 5 trifluoropropyl)sulphanyl]pentane in 100 mL chloroform was
reacted overnight with 11.91 g (69.0 mmol) of metachloroperbenzoic acid according to general
specification 19. 6.1 g (99% of theor.) of product was obtained. 10'H-NR (300 MHz, chloroform-di): 8 =
1.58-1.70 (m, 2H), 1.78-1.97 (m, 4H), 2.60-2.76 (m, 2H)? 3.05 (mc, 2H), 3.18 (mc, 2H), 3.56 (t, 2H).
Intermediate 8-19 154-[(4-Chlorobutyl)sulphony1]-1,1,1,2,2- pentafluorobutane O F.lIIl SZ\./\O F F 4.2
0(15.5 mmol)of4-[(4eRlorebREAystiphany 1RV, BT entafluor6biitanevif L0 L eHisioform was 20
reacted overnight witht8.83tg: (4 6t5 mmoh)y of metactildroperbehzoie acichdecordingdto general
specification 19. 4.5 (36%:0f theor.) of preduct was obtaiped. ;i + L HAVLIR 300, MHz chloroform-di): 8 =
1.92-2.14 (m, 4H), 252.63 (mc, 2H), 3.%8(3 mc 25Qa§.282 ’&%% 2H r3(%9 (t,,2H). Intermediate 9-19
3-Chloropropy1-5,5, ,%,G-penta?luoro exy su?phone 4 N% [0 109 10 (éngaclI
mmol)of3-chlordpropy1P5'sE 6 B periafisorohe x5S uiphias ik 953t Chiorofr wds'® ©f

theor.) of product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 1.69-1.81 (m, 2H),

1.89-2.03 (m, 4H), 2.07-2.24 (m, 2H), 2.88 (t, 2H),

3.00 (mc, 2H), 3.09 (mc, 2H).

10
Intermediate 31-20
N-Methyl-3-[(4,4,4-trifluorobutyl) sulphonyl]propan-1-
amine
9 CH
F:ﬁ//\\\//\\s//\\v//\\N/ 3
F I H
F (0]
15 1.0 g (3.96 mmol) of 3-chloropropyl-4,4,4-

trifluorobutylsulphone was stirred and worked up in
50 mL of 33% methylamine solution in ethanol according
to general specification 16-18-20-D for 24 hours.
0.56 g (57% of theor.) of product was obtained.

20 TH-NMR (400 MHz, chloroform-d;): &6 = 2.00 (mc, 2H),
2.10-2.19 (m, 2H), 2.25-2.38 (m, 2H), 2.42 (s, 3H),
2.73 (t, 2H), 3.04 (mc, 2H), 3.10 (mc, 2H).

Intermediate 32-20
25 N-Methyl-3-[(6,6,6-trifluorohexyl)sulphonyl]propan-1-

amine
0 CH
F S/”\\//\\N/ 3
F Il H
F O
1.5 g (5.34 mmol) of 3-chloropropyl-6,6, 6-

trifluorohexylsulphone was stirred and worked up 1in
30 100 mL of 33% methylamine solution in ethanol according
to general specification 16-18-20-D for 24 hours.

0.75 g (51% of theor.) of product was obtained.



reactedwith19.4 g(112.4 mmol)ofmeta- chloroperbenzoicacidaccordingtogeneral 5specification 19. 10.33
g (93% of theor.) of product was obtained. 'H-NR (300 MHz, chloroform-di): 8 = 1.72-1.85 (m, 2H),
1.91-2.19 (m, 4H), 2.28-2.39 (m, 2H), 3.03 (mc, 2H), 3.16 (mc, 2H), 3.71 (t, 2H). 10 Intermediate 10-19
3-Chloropropy1-5,5,5-trifluoropentylsulphone 0 0 7.9 ¢£33.7 mmol)of3-chloropropy1-5,5,5- 15
trifluoropentylsulphide in 90 mL chloroform was reacted with 18.36 g (106.4 mmol) of

meta-chloroperbenzBid¥&d &86rdiHg to GBAErRS Sperifitatiord 19, Butst whstirred fofB)hours at 0C and
overnight at room témperature. 8244) g (99%of1heor.) (of préaduct wasi20 dbtairied). 'H-NR 300 MHz,

chloroform-di): 8 = 1.69-32:82 (M, 2H), 1,96 (Mg, 2H), 20724 {m, 2H), 2.28-2.38 (m, 2H), 3.02 (mc, 2H),
3.16 (mc, 2H), 3.70 (t, 2H). 25 Intermediate 11-19 3-Chloropropyl-4,4,4-trifluorobutylsulphone 0 110 5
9(22.7 mmol)of3-chloropropyl-4,4,4- trifluorobutylsulphide in 53 mL chloroform was reacted 30 with 14.66
g (85.0 mmol) of méRAtETBRHEbRNn2dic?Acid according to general specification 19, but it was stirred
overnight at room témiferdtute . 4Pentane Was aiddecbtocthietpekidive ahdrivwakilered with suction. 4.9 ¢
(86% of theor.) of peaduet was obtained. 110 'H-NR (300 MHz, chloroform-di): 8 = 2.11-2.24 (m, 2H),
2.26-2.43 (m, 4H), 3.08 (mc, 2H), 316 (mc, 2H), 371 (t, 2H). 5 Intermediate 12-19

3-ChIoropropyl-G,G,%qubeNgu@me”M}\o{‘%ﬁ CI 0 4.4 g(17.7 mmol)of3-chloropropy1-6,6,6-
trifluorohexylsulphide-ir} 50 mL chldclgoform was reacted 10 overnightwith11.45 g(66.3 mmol)ofmeta-
F

15.0 g (56.2 mmol) of 4-[(4-chlorobutyl)sulphonyl]-
10 1,1,1-trifluorobutane was stirred and worked up in

300 mL of 33% methylamine solution in ethanol according

to general specification 16-18-20-D for 36 hours.

12.8 g (87% of theor.) of product was obtained.

'H-NMR (400 MHz, chloroform-d;): & = 1.65 (gquin, 2H),
15 1.87-1.97 (m, 2H), 2.10-2.20 (m, 2H), 2.26-2.41 (m,

2H), 2.43 (s, 3H), 2.64 (t, 2H), 3.00-3.07 (mc, 4H).

Intermediate 34-20
4-[(4,4,4-Trifluorobutyl)sulphonyl]butan-1-amine

0
F:ﬁ//N\\//\\g//\\//A\\//NHz
F 1

F @)

0.5 g (1.87 mmol) of 4-[ (4-chlorobutyl)sulphonyl]-

1,1,1-trifluorobutane was stirred in 40 mL of 7M

20

ammonia solution in methanol for 48 hours at 80°C in an
autoclave. It was evaporated to dryness. The residue
25 was taken up 1in 25 mL water and washed twice with
dichloromethane. The aqueous phase was made basic with
2M sodium hydroxide solution. It was shaken three times
with dichloromethane, dried over magnesium sulphate and
concentrated by evaporation. 330 mg (71% of theor.) of
30 product was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.60 (gquin, 2H),
1.85-1.97 (m, 2H), 2.09-2.21 (m, 2H), 2.25-2.42 (m,
2H), 2.76 (t, 2H), 2.98-3.08 (m, 4H).



chloroperbenzoic acid according to general specification 19. The residue was digested with pentane,
filtered with suction and dried in a drying cabinet. 4.4 g (89% of theor.) of product was obtained. 15
1H-N1'R (400 MHz, chloroform-di): 8 = 1.51-1.68 (m, 4H), 1.91 (mc, 2H), 2.04-2.18 (m, 2H), 2.34 (mc,
2H), 3.01 (mc, 2H), 3.16 (mc, 2H), 3.71 (t, 2H). Intermediate 13-19
204-[(4-Chlorobutyl)sulphony1]-1,1,1,2-tetrafluoro-2- (trifluoromethyl)butane 0 F.))V'?2./HCI O FF
10.0 g(31.2 mmol)&EtR%%tﬁWﬁhanyl] 1,1,1,2-tetrafluoro-2-(trifluoromethyl)butane in 200 mL
25 chloroform was reactethovednighs with42@.18g (EI6.9anmdl)- of meta-chloroperbenzoic acid according
to general specification 19.10.0,6-(86% o theon ) of progiect was ehtaingd ncH-NR (300 MHz,
chloroform-di): 8 = 1.91-244 (m, 4H), 302.60-2.75 (m, 2H), 3.10 (mc, 2H), 3.20 (mc, 2H), 3.60 (t, 2H).
Intermediate 14-19 111 oropropy1-3,4,4,4-tetrafluoro-3- (trifluoromethyl)butylsulphone 0 F)\./eVell O
9.8 g(32.0 mmol)of4-[(4-c Iorobuty ulphanyl]- 54,1,1,2-tetrafluoro-2-(trifluoromethyl)butane in 200 mL
chloroform was readt 20,68 &1 ‘8cmmol) of meta-chloroperbenzoic acid according to
general specificatiomr %6 g (84% of theor.) of product was obtained. 101H-N1'R (300 MHz,
chloroform-di): 8 = 2. B'F(mc 2H), $%1-2.77 (m, 2H), 3.19-3.29 (m, 4H), 3.72 (t, 2H). Intermediates 16, 18,
20 General spexificatign 1618-20sAnfanthe preparation-of 4-chlorobutyl) sulphonyl] -

1,1,1,2-tetrafluoro-2-(trifluoromethyl)butane was

stirred in 150 mL of 33% methylamine solution in
ethanol according to general specification 16-18-20-D
for 23 hours and concentrated by evaporation. It was
10 taken up in 100 mL water, adjusted to a pH of 1 with 4M
hydrochloric acid and extracted twice with
dichloromethane. The aqueous phase was adjusted with 2M
sodium hydroxide solution to pH 14 and was extracted
three times with dichloromethane. The combined organic
15 phases were dried over magnesium sulphate and
concentrated by evaporation. 1.94 g (48% of theor.) of
product was obtained.
TH-NMR (400 MHz, chloroform-d;): & = 1.66 (quin, 2H),
1.94 (mc, 2H), 2.43 (s, 3H), 2.61-2.73 (m, 4H), 3.09
20 (mc, 2H), 3.18 (mc, 2H).

Intermediate 36-20
N-Methyl-3-{[3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyl }propan-1l-amine

FF

25 F
4 g (11.81 mmol) of 3-chloropropyl-3,4,4,4-tetrafluoro-
3-(trifluoromethyl)butylsulphone was stirred in 150 mL
of 33% methylamine solution 1in ethanol according to
general specification 16-18-20-D for 23 hours and was

30 concentrated by evaporation. It was taken up in 100 mL

water, adjusted to a pH of 1 with 4M hydrochloric acid



15 16-18-20: 1 mol-equivalent of chloride was dissolved in ethanol (1.7-5.5 mL per g chloride) and 40%
agqueous methylamine solution (12-18 mL per g chloride) was added. It was stirred for 4 hours at 40C in
an autoclave. After cooling, it was extracted three times 20 with methyl tert-butyl ether. The combined
organic phases were washed with 1M NaOH, dried ovet>odium sulphate and concentrated by
evaporation. General specification 16-18-20-B for the preparation of 16-18-20: 1 g of chloride was
dissolved in 10-25 mkbf 25833% ERartalicmethiyidmife Solwiciranastitred BtA0E€IR M autoclave. After
cooling, it was concentratedrby evaposaton wGeheral spedification 1618 <RO-Eofon thepreparation of
16-18-20: 1 g of chlgride was.disselved, in-&144nk 30 methanolanrd stired with,4 05 mal-equivalents
triethylamine and Zaﬁl@olc-g%%ivale&ts amine at 60C, Alternativelé{rig c%ulccj) also be stirred iln[1 a microwave.

. . ine organlcC, plhase were S ve magrnesl .
The reaction mixture was concentrategln a rotary flzsevaporator, saturate so&um canonate solution

or water and 2N soditiR HydFoxiBe sofitisiiwere Sdded &nthR wad exftactedWwith didhiordmethane or
chloroform three or fb@ectimeso Thersohbinedbsrgaric phades were, 5 if necessary, washed with water,
dried over magnesitim sulphate @andieoncentated oyrevaporation. oenerahspecification 46-18-20-D for
the preparation of 16:18-209; 1 g of ghlorige was dissolved in; 10167 Bk, of 33%ethanglic methylamine
solution and stirred u 40C 10 in an autoclave. After cooling, it was concentrated by evaporation. The
residue was taken up ?n’ water and shaken twice with dichloromethane. The aqueous phase was adjusted
with 2M sodiufif hydroxide solution to pH >10 and extracted three times with dichloromethane. The 15
combined organic praisesmedicatiged dDv2P magnesium sulphate and concentrated by evaporation.
Intermediate 1-16 Stage A:{ (3 1a14l,2.2rRentafluQron-§(3- 20 iodopropyl)sulphanyl]pentane F F 10
0(36.94 mmol)of3-chlaropropyl-4,4,5,5,5;: pentafluoropentylsulphid dissal in 220 mL methyl
ethyl ketone and 17% Ig;l ﬁ%%ﬁ%%%ygf%él |%J/r£ri} 5“‘5%%%%%25 %%pd%\?vigtﬁvﬁ%ﬁsﬁ}r{rgeg f%rFS hours at 100C
bath temperature. AfteFcoplihg, water was added, it was extracted with ethyl acetate and dried over
sodium sulphate and concgentrated Py evaporation. 13.32 g (99% of theor.) of product was obtained.

30'H-NR (300 MHz, ' WN@M? .01-2.31 (m, 4H), 2.57-2.67 (m, 4H), 3.29 (t,

2H). F Il H

15 1.8 g (5.31 mmol) of 3-chloropropyl-3,4,4,4-
tetrafluoro-3- (trifluoromethyl)butylsulphone and 2.27 g
(37.20 mmol) of 2-aminoethanol were reacted according
to general specification 16-18-20-C for 30 hours at
60°C and concentrated by evaporation. Water was added

20 to the residue and it was adjusted to pH 1 with dilute
hydrochloric acid. It was shaken twice with
dichloromethane. The aqueous phase was adjusted with 2M
sodium hydroxide solution to pH 14 and was extracted
five times with dichloromethane. The combined organic

25 phases were dried over magnesium sulphate and
concentrated by evaporation. 1.1 g (57% of theor.) of
product was obtained.

TH-NMR (300 MHz, chloroform-d;): & = 2.04 (mc, 2H),
2.59-2.74 (m, 2H), 2.75-2.85 (m, 4H), 3.15-3.25 (m,
30 4H), 3.66 (t, 2H).

Intermediate 38-20
2-[(4-{[3,4,4,4-Tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyll}butyl)amino]ethanol



Stage B: N-Methyl-3-[(4,4,5,5,5- 35 pentafluoropentyl)sulphanyl]propan-l-amine 113 F FCH3 13.2
0(36.45 mmol)ofl,1,1,2,2-pentafluoro-5-[(3- iodopropyl)sulphanyl]pentane was dissolved in 20 mL ethanol
and 140 mL of 40% aqueous methylamine solution. 5 It was stirred for 4 hours at 40C in an autoclave.
After cooling, it was extracted three times with methyl't&ft-butyl ether. The combined organic phases were
washed once with 1M sodium hydroxide, dried over sodium sulphate and concentrated by evaporation. It
was 10 purified on Sili eJ60 (solvent: dichloromethane, dichloromethane-methanol 4:1, 3:1, 2:1, 1:1
and methanol). 5.15 g (53% of theqy.) of product was obtained. 'H-NR (300 MHz, chloroform-di): 8 =
1.78-1.93 (m, 4H), 152.0542.26 ,IQHWN)\ZES\(&@H), 2.59 (t, 2H), 2.74 (t, 2H). Intermediate
1-18 N-Methyl-3-[(4F o f 0 perﬁafluoropentyl)sulphinyl]propan-l-amine iIHOFF 30g(104.6
mmol)of3-chloropropy1+4,4,5,5,5- Opentafluoropentylsulphoxide was reacted according to general

specification 16-18-20;A for 24§1C%Hs ato4BC. 25 %Magglﬁi{ifg%nio %&GPgsoIYeﬂg I%}Eb loromethane,
[ .84 o of £

ilicaG
dichloromethane-methanol 1:1 and methanol). T 4 g (44% eroa.%uo proaﬁcpwaso tained. 'H-NR
(300 MHz, chloroformdi): &=%2 1335 Bt°1R); 3d£@b£i}65r(?ﬁi?’2i%ﬂ12. 8C232 (m, 4H), 243 (s, 3H),
2.70-2.81 (m, 6H). Intérfnediate32-18 mmol) of 2-aminoethanol were reacted
5 according to general specification 16-18-20-C for 30

O
r

hours at 60°C and concentrated by evaporation. Water
was added to the residue and i1t was adjusted to pH 1
with dilute hydrochloric acid. It was shaken twice with
dichloromethane. The aqueous phase was adjusted with 2M
10 sodium hydroxide solution to pH 14 and extracted with
chloroform five times. The combined organic phases were

dried over magnesium sulphate and concentrated by

evaporation. 0.52 g (27% of theor.) of product was
obtained.
15 lH-NMR (300 MHz, chloroform-d;): & = 1.66 (quin, 2H),

1.95 (mc, 2H), 2.59-2.74 (m, 4H), 2.77 (t, 2H), 3.08
(mc, 2H), 3.18 (mc, 2H), 3.65 (t, 2H).

Intermediate 39-20
20 N- (*H;)methyl-3-[(5,5,5-
trifluoropentyl)sulphonyl]propan-1l-amine
F D
i P
F:J\\V//\\V//\\ //\\v//\\N D
| H
(0]
2.5 g (9.37 mmol) of 3-chloropropyl-5,5,5-
trifluoropentylsulphone and 6.0 g (176.1 mmol) of

=n=0

25 (%h)methanamine were reacted in 30 mL ethanol for 24
hours at 40°C and concentrated by evaporation. Water
was added to the residue and it was shaken twice with
dichloromethane. The aqueous phase was adjusted with 2M
sodium hydroxide solution to pH 10 and extracted with

30 dichloromethane four times. The combined organic phases

were dried over magnesium sulphate and concentrated by



114 N-Methyl-4-[(4,4,5,5,5- pentafluoropentyl)sulphinyl)butan-l-amine sasN'cH3 14 g(46.56
mmol)of4-chlorobutyl1-4,4,5,5,5- 5 pentafluoropentylsulphoxide was reacted according to general
specification 16-18-20-A. It was purified on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol4:1,3:1,2:1,1:1and methané? Wwith 1 vol.% and 10 vol.% of 33% ammonia
10solution). 12.09 g (88% of theor.) of product was obtained. 'H-NR (300 MHz, chloroform-di): 8 =
1.56-1.93 (m, 4H), E9822BBHHRISH),12. 249, 8RH52.60-2.80 a0 6H). 25 InRrAtBHiste 318
N-Methyl-3-[(3,3,3-wifluatoprdpyl)sulphinyl]propan-1- amine F F 0 4.2 g (18.86 mmol) of
3-[(3-chloropropyl)sutpkiay 1] 20 1akL-trifluproprapane was regacteq agearding to general specification
16-18-20-B for 20 h£)u LS, %W@; pl(ll’lfle an Slllga %e 6%§solvent hlor ha e,
dlchloromethane methanol 2:1, 1:1 and4methan wit ol §% and 5 vol. % 33/0 ammonla solution).
1.86 g (45% 25°0f tHedr’) dFFroduitt was 8Btaifed “IH-N1'R (400 MHz, DMSO-d): 8 = 1.72-1.88 (m, 2H),
2.23- 2.33 (m, 3H), 2.54-2.92 (m, 7H), 2.96-3.06 (m, 1H). Intermediate 4-18 302-Methyl-1-((3-[(3,3,3-
trifluoropropyl)sulphingfrapiiamena@pepan-2-ol 115 0
3-[(4,4-Difluorocyclohexyl)sulphonyl] -N-methylpropan-1-

amine (trifluoroacetic acid salt)

F
\\
HN/”\\//\\S

Lo
186 mg of tert-butyl-{3-[(4,4-
difluorocyclohexyl)sulphonyl]propyllmethylcarbamate was
put in 8 mL dichloromethane and 0.40 mL trifluoroacetic
acid was added. After 18 hours of stirring at room

15 temperature it was concentrated by evaporation, toluene
was added several times and it was dried in wvacuum.
238 mg of the title compound  was obtained as
trifluoroacetic acid salt.

MS (CI): Mass found = 256 [100]

20
Intermediate 41-20
4-[(4,4-Difluorocyclohexyl)sulphonyl] -N-methylbutan-1-

amine

25 Preparation was carried out similarly to intermediate
40-20 starting from tert-butyl-{4-[(4,4-
difluorocyclohexyl)sulphonyl]lbutyl}lmethylcarbamate.
'H-NMR (300 MHz, chloroform-d;, selected signals): &
2.16 - 2.39 (m, 4H), 2.45 (s, 3H), 2.65 (t, 2H), 2.84 -

30 3.04 (m, 3H), MS (CI): Mass found = 270 [100].

Intermediate 42-20



FFF 49(17.96 mmol)of3-[(3-chloropropyl)sulphiny1]- 1,1,1-trifluoropropaneand5.61 mLofl-amino-2-
methylpropan-2-ol were stirred and worked up according 5 to general specification 16-18-20-C for 30
hours. It was purified on Silica Gel 60 (solvent: dichloromethane, dichloromethane-methanol 4:1, 1:1 and
methanol). 2.2 g (44% of theor.) of product was obtaiféd. 101H-N1'R (300 MHz, methanol-d4): (quin, 2H),
2.58-2.78 (m, 4H), (ddd, 1H). Intermediate 5-18 152-Methy1-1-((3-[(4,4,5,5,5-
pentafluoropentyl)sdiphiny}stopyfamiis) propaiosel RSt F Eee HE 6126} D1 .4
mmol)of3-chloropropy td; 4 Scerpentafliloropentylsulphoxide and 4.84 g (54.3 mmol) of 20
1-amino-2-methylpropan-2-ol We(?\e stirred and worked up according to general specification 16-18-20-C
for 5 days at 60C. Imﬁre\cl‘g Sitiga’ Gel 60 (solvent: dichloromethane, dichloromethane-methanol
2:1,1:1 and methang&gﬂth 5 vol.9 I'E)f 33% 25 ammonia solution). 2.3 g (31% of theor.) of
product was obtained. 'H-NR (400 MHz, cktorofopm-di): 8 = 1.18 (s, 6H), 1.932.06 (m, 2H), 2.11-2.32 (m,
4H), 2.56 (AB, 2H), 2.69- 2.88.(m, 6H). 30 Intermediate 6-18 N-Methy1-3-[(3,3.4,4.4-. .
peniafiuorobuy U bR A A" DA 75 gLy 4 TROhETEnIsropReirt S,
pentafluorobutylsulptioxide was stifrd8@mtPworked Ui 100 mLESF 339% etfifarialicihé&thyiamine solution

for 20 difluorocyclohexyl)methyl]sulphonyl}propyl)methylcarbam
ate.
H-NMR (300 MHz, chloroform-d;, selected signals): &

2.44 (s, 3H), 2.75 (t, 2H), 2.91 (4, 2H), 3.06 - 3.14
10 (t, 2H).

Intermediates 21

Intermediate 1-21
15 tert-Butyl-{3-[(4,4-

difluorocyclohexyl)sulphanyl]lpropyl}lmethylcarbamate
F

i

0]
H,C )A\\ /’"\\//\\S
N
O \
H,C CH, CH,
558 mg sodium methanolate was added to a solution of
20 1.28 g of S-{3-[(tert-
butoxycarbonyl) (methyl)amino]propyl}ethanethioate in
13 mL methanol and it was stirred at room temperature
for 30 min. 1.00 g of 4,4-difluorocyclohexyl-4-
methylbenzene sulphonate was added and it was heated in
25 a microwave (100°C/100 watt/60 min). The reaction
mixture was diluted with tert-butyl methyl ether and
water, the phases were separated, extracted twice with
tert-butyl methyl ether and the combined organic phases
were washed with sodium chloride solution and dried

30 over sodium sulphate. After purification by column



5 hours. It was purified on Silica Gel 60 (solvent: dichloromethane, dichloromethane-methanol 2:1, 1:1
and methanol with 5 vol.% and 10 vol.% of 33% ammonia solution). 4.45 g (96% of theor.) of product was
obtained. 101H-N1'R (300 MHz, methanol-d4): 8 = 1.74 (mc, 2H), 2.25 (s, 3H), 2.44-2.91 (m, 7H), 3.06
(ddd, 1H). Intermediate 1-20 N-Methy1-3-[(4,4,5,5,5- 1%°pentafluoropentyl)sulphonyl]propan-1-amine 0 ||
S-N F FO 30 g(99.1 mmol)of3-chloropropy1-4,4,5,5,5- pentafluoropentylsulphone was reacted and worked
up according to gerfétaPEpEcIfiEaiRty 16218-20-A for 242D héhfsar20et 2718 ¢?(@49% t6f theor.) of product
was obtained. 'H-NRq400dMbiz, chioroforie dgoBoo 2R (sbrotidyi2188 (mc, 2H), 2.13-2.34 (m, 4H), 2.42
(s, 3H), 2.73 (t, 2H)::2.06uft, 26D B Lk fmce2H)- 25 dntermediate 2-20N-Methylr4-[4,4/5.5.5-
pentafluoropentyl)syiphonyhbutan-1-amine 0121 5CH3 110,112 oo (o), 2 74 -

5

10

15

20

25

30

2.84 (m, 1H), 2.85 (s, 3H), 3.29 (t, 2H). MS (CI): m/z
= 324, 268, 224 [100].

Intermediate 2-21
tert-Butyl-{4-[(4,4-
difluorocyclohexyl)sulphanyl]lbutyl}methylcarbamate

CH, O
/%\ /ﬂ\ /A\V/“\V/S

H,C” \07 DN

CH, | F

CH,
F

Preparation was carried out similarly to intermediate
1-21 starting from S-{4-[(tert-
butoxycarbonyl) (methyl)amino]butyl}ethanethioate. The

title compound was obtained as raw product.
MS (CI): Mass found = 338, 282, 238.

Intermediate 3-21

tert-Butyl-(3-{[(4,4-
difluorocyclohexyl)methyl]sulphanyl }propyl)methylcarbam

ate

H,C CH,

S-{4-[(tert-

butoxycarbonyl) (methyl)amino] propyl}ethanethioate by
reaction with 4-(bromomethyl)-1,1-difluorocyclohexane.
The title compound was obtained as raw product.

MS (CI): Mass found = 338, 282 [100], 238

Intermediates 22



according to general specification 16-18-20-B for 20 hours at 40C. It was purified on Silica Gel 60
(solvent: dichloromethane, dichloromethane-methanol 2:1, 1:1 and methanol with 1 vol.% and 10 vol.% of
33% 5 ammonia solution). 14.2 g (89% of theor.) of product was obtained. 'H-NR (600 MHz,
chloroform-di): 8 = 1.49 (s-br, 1H), 1.66 (quin, 2H), 1.929mc, 2H), 2.16-2.34 (m, 4H), 2.44 (s, 3H), 2.64 (t,
2H), 3.01-3.08 (m, 4H). 10 Intermediate 3-20 N-Methyl-3-[(3,3,3-trifluoropropyl)sulphonyl]propan-1- amine
F F XvjzNI,CH3 0 155.8 g(24.2 mmol)of3-[(3-chloropropyl)sulphony1]- 1,1,1-trifluoropropane was stirred
and worked up accamdiegtegeateallsigification 16-18-20-B for 20 hours. It was purified on Silica Gel 60
(solvent: dichlorom%@ggeBQMQrpjnqth@n@ -methanol 2:1, 1:1 and 20 methanol with 1.5 vol.% of 33%
ammonia solution). %%g 6§%gf eor (} as g%an%(gmejtlﬁy@%g{r 400 MHz, DMSO- -d): 8 =
2.03 (quin, 2H), 2.49 (s, 3H 5% 281 ;L V(\i fH) 3.45°(m, 4H). ). 25 Intermediate 4-20
N-Ethyl-3-[(3,3,3- trlfluoropropyl)sulphonyl]pr 0 amine 0 FO F F 304 g(16.76

mmol)of3-[(3- chloropropyl)s%lphonyl] 14,1 propropane was stirred with 25 mL of 30-40%
methanolic ethylamings qutl n for 30 g'at®0C. After it had cooled, the reaction solution was
concentrated by ev FF Saturated so‘glum carbonate 118 solution was added and it was extracted
three times wﬂtg dic FSromle;haneHThe combined organic phases were washed once with water, dried
over magnesium sulphate and concentrated by evaporation. 3.6 g (87% of theor.) 5 of product was
isolated. 'H-NR (300 MHz, chloroform-di): 8 = 1.05 (s-br, 1H), 1.09 (t, 3H), 1.96-2.07 (m 2H) 2.59-2.81
(m, 6H), 3.13-3.25 GﬁO4P1§J 10 Intermediate 20 2-((3-[(3,3,3- tert-butyl-{3-1(4, 4-
Trifluoropropyl)sulpionyipropyitaimheethasoll@hanyl ] propyl tmethylcarbamate was

reacted with meta-chloroperbenzoic acid, similarly to

10 general specification 19. 140 mg of the title compound
was obtained by purification by column chromatography
on silica gel (hexane/ethyl acetate)

'H-NMR (300 MHz, chloroform-d;): & 1.45 (s, 9H), 1.65 -
2.15 (m, 6H), 2.17 - 2.38 (m, 4H), 2.82 - 3.00 (m, 6H,

15 contains s at 2.87 ppm), 3.38 (t, 2H). MS (CI): Mass

found = 356, 300, 256.

Intermediate 2-22
tert-Butyl-{4-[(4,4-
20 difluorocyclohexyl)sulphonyl]lbutyl}methylcarbamate

o] o]
[l

3
/¥\ /ﬂ\ /A\V/A\V/S
H,C V07 N i
CH, | ol F
F
tert-Butyl-{3-[(4,4-
difluorocyclohexyl)sulphanyl]lbutyl}methylcarbamate was
25 reacted with meta-chloroperbenzoic acid to the title
compound, similarly to general specification 19.
'H-NMR (300 MHz, chloroform-d;): & 1.45 (s, 9H), 1.62 -
2.03 (m, 8H), 2.18 - 2.38 (m, 4H), 2.78 - 3.11 (m, 6H),
3.27 (t, 2H). MS (CI): m/z = 370, 314 [100], 270
30

Intermediate 3-22



FSH 110 F F 4 g(16.76 mmol)of3-[(3-chloropropyl)sulphony1]- 15 1,1,1-trifluoropropane and 5.98 mL
2-aminoethan-1-ol were stirred and worked up according to general specification 16-18-20-C for 30 hours.
It was purified on Silica Gel 60 (solvent: dichloromethane, dichloromethane-methanol 4:1, 1:1 and
methanol). 2.3 g 20(52% of theor.) of product was obtgifed. 1H-N1'R (400 MHz, chloroform-di): 8 = 1.82
(s-br, 2H), 2.04 (mc, 2H), 2.62-2.74 (m, 2H), 2.75-2.84 (m, 4H), 3.14-3.23 (m, 4H), 3.66 (t, 2H). 25
Intermediate 6-20 &3 (F’EITriRudrbptefyl)sulphonyl]propyllamino)propan-1-o0l 0 0 F F 4 g(16.76
mmol)of3-[(3-chloropidpyidsidphohphble:8011 riet Hufllerolwbpand hrckpRB)metRwhiinopropan-1-ol were
stirred and worked wpas&asdiag to general specification 16-18-20-C for 30 hours. It was purified on Silica
Gel 60 (solvent: dichloromethane, 119 dichloremethane-methanol 4:1, 1:1 and methanol). 2.7 g (58% of

, foroform-di): 8 = 1.70 (quin, 2H), 2.04 (mc, 2H),

32H), (mc, 2H), 3.19 (mc, 2H), 3.79 (t, 2H). Intermediate 7-20
2-Methy1-1-((3-[(3,3,3- triftuoro I)su]phonyl]propyllamlno)propan 2-0l OH, OH FZ\.7NCH3 0 F F 4
0(16.76 mmol)of3-[033@hlor\§pm1 yl)sulphonyl]- 1,1,1-trifluoropropaneand5.24 mLofl-amino-2-

(0] CH,
H,C CH,

2.61-2.74 (m, 2H), 2.79 (t, 2H), 2.86

5 Preparation of the title compound was carried out
similarly to general specification 19 with meta-

chloroperbenzoic acid starting from tert-butyl-(3-

{[(4,4-

difluorocyclohexyl)methyl]sulphanyl }propyl)methylcarbam
10 ate.

ly-NMR (300 MHz, chloroform-d;, selected signals): &

1.46 (s, 9H), 2.86 (s, 3H), 2.90 (d, 2H), 2.93 - 3.02
(m, 2H), 3.04 (t, 2H). MS (CI): m/z = 370, 314, 270

15 Examples

General specification 11 for preparation of the
examples under protective gas atmosphere and with
exclusion of moisture: 1 g bromide was dissolved in
approx. 30-55 mL DMF. 1.2-1.4 -equivalents of amine

20 (relative to the bromide), 0.5 equivalent of sodium
iodide (relative to the bromide) and 1.0 equivalent of
sodium carbonate (relative to the bromide) were added.
It was stirred for 10-20 hours at 85°C bath
temperature. After cooling to room temperature, the

25 solution was concentrated in the oil pump vacuum in a
rotary evaporator. The residue was taken up in ethyl
acetate or dichloromethane, washed two or three times
(water, optionally saturated sodium chloride solution),
dried over magnesium sulphate and concentrated by

30 evaporation. Then it was chromatographed using Silica
Gel 60 or by HPLC.

Example 1



methylpropan-2-ol were stirred and worked up according to general specification 16-18-20-C for 30 hours.
It 15 was purified on Silica Gel 60 (solvent: dichloromethane, dichloromethane-methanol 4:1 and 1:1). 2.1
g (43% of theor.) of product was obtained. 1H-N1'R (300 MHz, methanol-d4): 8 = 1.19 (s, 6H), 1.93-
2.05 (m, 2H), 2.53 (s, 2H), 2.62-2.79 (m, 4H), 3.24 20{Axc, 2H), 3.30-3.42 (m, 2H). Intermediate 8-20
N-Methy1-3-[(3,3,4,4,4- pentafluorobutyl)sulphonyl)propan-1-amine 0 SNCH3 F FO 7.7 g(26.67
mmol)of3-chloropropyi3,3;4 4 4-useitafiasiobutyistfpheife-Was istirledt ahd wérked up according to
general specification<t:4 812®Botorr20/hoursl thwasg pusifiecydn SiliceoGet601(sobvent: 30
dichloromethane, dighigremetbangnethanal2:11 L1 and methanol with 1.5 vol.% of 33% ammonia
solution). 5.21 g (69% of theor.) of produst was obtained. 120 1H-N1'R (400 MHz, DMSO-d): 8 = 2.03
(quin, 2H), 2.50 (s, 3H), 2.57-2. 7o MJ\QW (t2H), 3.39 (t, 2H), 3.45 (mc, 2H). 5 Intermediate 9-20
2-((3-[(4,4,5,5,5- Pentafluoropentyl)sulphony gf)yllamlno)ethanol OiiHOHF F07.39 g(24.4
mmol)of3-chloropropyl1-4,4,5,5,5- 1Q
aminopropan-l-ol were stirred accoraj
a microwave and extracted four time |th chlorofor er_extraction, a white precipitate from the
comblned 15 organic phases was f Iter h suction and dried. 385 mg (5% of theor.) of product was

2 tat was fil with suction, taken up in chloroform, washed
ate and congentrated by 20 evaporation. 0.92 g (12% of

theor.) of white product was.Qbtahed, The comblned organic phases were dried over magnesium

sulphate and concentrat gvaporation. It was purified on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methap d 25 methanol with 4 vol.% of 33% ammonia solution). 1.36 g (17%
of theor.) of producti¥as obtainet:

5 160 mg (0.37 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 153 mg (0.52 mmol) of N-methyl-3-

[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-l-amine

according to general specification 11. It was purified
10 using HPLC-Method 2. 129.1 mg (54% of theor.) of

product was isolated.

'H-NMR (400 MHz, chloroform-d;): & = 1.02-1.26 (m, 6H),

1.30-1.39 (m, 2H), 2.04-2.41 (m, 12H), 2.43-2.49 (m,

5H), 2.57-2.64 (m, 2H), 2.85 (t, 2H), 3.14 (mc, 4H),
15 6.67-6.80 (m, 5H), 7.14 (d, 1H).

Example 2

8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-

pentafluorobutyl)sulphinyl]lpropyl}tamino)hexyl]-6,7-
20 dihydro-5H-benzo[7]annulen-3-o0l



1H-N1'R (300 MHz, chloroform-di): 8 = 1.98-2.09 (m, 2H), 2.14-2.38 (m, 4H), 2.75-2.85 (m, 4H), 3.03-3.16
(m, 4H) 3.66 (mc, 2H). 30 Intermediate 10-20 3-((3-[(4,4,5,5,5-
Pentafluoropentyl)sulphonyl)propyllamino)propan-1-ol 0 SleZ.OH F FO 121 7 g(23.1
mmol)of3-chloropropy1-4,4,5,5,5- pentafluoropentylsdiphone and 6.95 g (92.5 mmol) of 3-
aminopropan-Il-ol were stirred and worked up according to general specification 16-18-20-C for 7 days at
60C. 5 It was purified on Silica GgCeQ\(Solvgnt: dichloromethane, dichloromethane-methanol 4:1, 1:1 and
methanol with 2 vol.% and 5 vol.% of 33% a a solution). 4.18 g (53% of theor.) of product was
obtained. 10'H-NR (400 MHz, chlorofetm-di): 8 3 1.71 (quin, 2H), 1.98-2.08 (m, 2H), 2.14-2.35 (m, 4H),
2.71 (br s, 2H), 2.79 (t, 2H), 2.87 (t, 2H), 3.03-3.1 , 4H) 3.79 (t, 2H). 15 Intermediate 11-20

2-Methy1-1-((3-[(4,4,5,5,5- pentaflug yllamino)propan-2-ol 0 CH3 FrTh<OH 00H3
6.5 g(21.5 mmol)of3-chloropropy14,4,5 entylsulphone and 4.86 g (54.6 mmol) of 1-
amino-2-methylpropan-2-ol were sfirreg workedup aecording to general specification 16-18-20-C for
8 days at 60C. It was purified on 0 (Jolvent: dichloromethane, dichloromethane-methanol 25
4:1, 1:1 and methanol with 4 vol.% and 5 vol.% of 33% ammonia solution). 1.45 g (19% of theor.) of
product was obtained. < 2400 MHz, chloroform-di): 8 = 1.19 (s, 6H), 2.03 (mc, 2H), 2.15-2.38
(m, 4H), 2.55 (s, 2H), 2. /07 (t, 2H) 3.12 (mc, 2H).

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 147.3 mg (0.55 mmol) of N-methyl-3-
5 [(3,3,4,4,4-pentafluorobutyl) sulphinyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 2. 132.8 mg (46% of theor.) of
product was isolated.
lH-NMR (600 MHz, chloroform-d;): & = 1.04-1.10 (m, 2H)
10 1.10-1.17 (m, 2H), 1.18-1.28 (m, 4H), 2.02 (mc, 2H),
2.06-2.15 (m, 4H), 2.19-2.28 (m, b5H), 2.38 (t, 2H)
2.50-2.66 (m, 6H), 2.83 (t, 2H), 2.90-3.02 (m, 2H)
6.70 (tt, 1H), 6.73-6.79 (m, 4H), 7.15 (d, 1H).

15 Example 3
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

HSC\‘N/P\\\\\ O
/,




Intermediate 12-20 N-(2-Methoxyethyl)-3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propan-1-amine 122
FJO iiH F FO 8.00 g(26.4 mmol)of3-chloropropyl-4,4,5,5,5- pentafluoropentylsulphone and 5.96 g (79.3
mmol) of 2- methoxyethylamine were reacted according to general 5 specification 16-18-20-C for 7 days
at 60C. It was purified on Silica Gel 60 (solvent: dichléfdmethane, dichloromethane-methanol 95:5, 90:10,
80:20, 50:50 and methanol with 4 vol.% of 33% ammonia solution). 3.36 g (37% of theor.) of product was
obtained. 101H-N1'ROBOWMHz, chidrbfdie-tl): 2.1222.38 (M, 4A) 789283, $.183(n%c, 2H), 3.36 (s,
3H), 3.48 (t, 2H). InterMediateob3:201 158-MethioxydMe(35[4 465,537 ] annulen-3-0l was
pentafluoropentyl)sulphonyhpropylpropan--amige 0 GH Ssiildfor) 8.00:0(28-4nethy1-3-

mmol)of3-chloropropyl-4,4,5.5.5; pentafluoropentylsulphone and 5,89 g (66,1 mmol) of 3- 20
methoxypropylamingywére' réactedaccon ri#gttjéogenéfr;} §Be€| ica |or§1 ?L%?%g-réo-cafg%}edays at 60C. It was

purified on Silica GEI%E ESoIvent-BichtEATethahe diEATodthane-methaifst 988,'90:$8, 70:30, 50:50
and methanol with 4%6h% ofi33% Heirhodia sblutidrd)L 33091g 25(42% oPtheor)asfproduettwas obtained.
'H-NR (300 MHz, chjerafosn-€i)s8 £sb74dgain, 2H), 2.00 (mc, 2H), 2.12-2.37 (m, 4H), 2.68 (t, 2H), 2.76

(t, 2H), 3.06 (t, 2H),:3.2&4MG.c2d). B:32 ($13H ) 34 Al 2H)- 3D = 1.06-1.16 (n, 4m),
1.21 (quin, 2H), 1.31 (mc, 2H), 2.05-2.16 (m, 6H),
10 2.29-2.35 (m, 5H), 2.38 (t, 2H), 2.59-2.69 (m, 6H),
3.18 (t, 2H), 3.26 (mc, 2H), 6.71 (tt, 1H), 6.73-6.79
(m, 4H), 7.16 (d, 1H).

Example 4

15 8-(3,5-Difluorophenyl)-9-[6-(methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
20 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 162.8 mg (0.55 mmol) of N-methyl-4-
[(4,4,5,5,5-pentafluoropentyl)sulphinyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 2. 114.6 mg (37% of theor.) of
25 product was isolated.
lH-NMR (400 MHz, chloroform-d;): & = 1.07-1.14 (m, 2H),
1.15-1.35 (m, 8H), 1.86 (mc, 2H), 2.05-2.14 (m, A4H),
2.15-2.54 (m, 13H), 2.61 (t, 2H), 2.61 (t, 2H), 2.71-



Intermediate 14-20 N-(2-Fluoroethyl)-3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propan-1-amine 123 0 iiH
S"-N F FO 2.00 g(6.61 mmol)of3-chloropropy1-4,4,5,5,5- pentafluoropentylsulphone, 1.97
fluoroethylamine hydrochloride 5 of triethylamine were stirred days at 60C in a pressure tube. After
cooling, it was concentrated by evaporation, the residt&>was taken up in 30 mL water (pH 6) and washed
twice with dichloromethane. The aqueous phase was adjusted to a pH 10 of 14 with 2M sodium hydroxide
solution and was extratied threettimes with di¢hloromeéthané - These Edmbihedtyanié pHases were dried
over magnesium sulphaterand concentrated by evaporation. 0.6 g (28% of theor.) of product was isolated.
151H-N1'R (400 MHz, chloroform-di): 8 = 2.02 (mc, 2H), 2.15-2.35 (m, 4H), 2.83 (t, 2H), 2.91 (dt, 2H),
3.07 (t, 2H), 3.14 (mg, ,&.32 (dt, 2H). Intermediate 15-20 20N-(3-[(4,4,5,5,5-
Pentafluoropentyl)sulphon T’) ropyllcyclopropanamine 4.00 g(13.2 mmol)of3-chloropropyl1-4,4,5,5,5-
pentafluoropentylsufpone and 3,62 PBEB Mirioly 6P 255Cioprdpylafiiné were stirred in 24 mL ethanol
for 2 days at 60C inta préssurertubey Aftev tobling lit wardneentratedyy éVvaporation, the residue was
taken up in water aad was-washeddhtes timaeswithrdighleromethane. The aqueous phase was adjusted
with 2M 30 sodium hydroxide sqlpgon t H of 14 and was extracted three times with dichloromethane.
These combined organic phases ?/v&éléyr?(;cpi\ci/ler/magnesium sulphate and concentrated by evaporation.
0.5 g (12% of theor.) of product was isplated.~ 184 'H-NR (400 MHz, chloroform-di): 8 = 0.27-0.31 (m, 2H),
0.45 (mc, 2H), 2.01 (mc, 2H), 2.11 (fic, 1H), 2.14-2.35 (m, 4H), 2.85 (t, 2H), 3.02-3.11 (m, 4H). 5
Intermediate 16-20 N-Methyl-4-[(3,3,-|]_;rifluoropropy sulphonyl]butan-1- amine

F

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
10 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 119.8 mg (0.55 mmol) of N-methyl-3-
[(3,3,3-trifluoropropyl)sulphinyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 2. 144.6 mg (55% of theor.) of
15 product was isolated.
TH-NMR (600 MHz, chloroform-d;): & = 1.05-1.10 (m, 2H),
1.11-1.17 (m, 2H), 1.19-1.32 (m, 4H), 1.96-2.15 (m,
6H), 2.16-2.29 (m, 5H), 2.39 (t, 2H), 2.47-2.70 (m,
6H), 2.83 (mc, 2H), 2.89-2.98 (m, 2H), 6.70 (tt, 1H),
20 6.73-6.79 (m, 4H), 7.15 (4, 1H).

Example 6

8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,3-

trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
25 dihydro-5H-benzo[7]annulen-3-o0l



CH3 0 5.0 g(19.8 mmol)ofl-chloro-4-[(3,3,3- 10 trifluoropropyl)sulphonyllbutane was stirred in 80 mL of
33% ethanolic methylamine solution for 24 hours at 40C. The volatile constituents were drawn off, 50 mL
water was added and it was washed twice with dichloromethane. The pH was adjusted to 14 with 2M 15
sodium hydroxide solution and it was extracted three tififes with dichloromethane. These combined
organic phases were dried over magnesium sulphate and concentrated by evaporation. 4.4 g (90% of
theor.) of product was obtained.l20HK1'R\(400 MHz, chloroform-di): 8 = 1.65 (quin, 2H), 1.88-1.98 (m,
2H), 2.43 (s, 3H), 2.66-2.75 (m, 4H), 3\08 (m 2\44 , 3.15-3.21 (m, 2H). Intermediate 17-20
25N-tert-Buty1-3-[(4,4,5,5,5- pentaflygropent Iphonyl)propan-1-amine FH FIOtH3 liN SCH3 0 2.70
0(8.92 mmol)of3-chloropropy1-4,4,5\5,5- pentafluorqpentylsulphone and 4.57 g (62.5 mmol) of 30
tert-butylamine were stirred in 20 m)/df DMF for 3 days at 75C in a pressure tube. After cooling, it was

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 128.6 mg (0.55 mmol) of N-methyl-3-

5 [(3,3,3-trifluoropropyl)sulphonyl]propan-l-amine
according to general specification 11. It was purified
using HPLC-Method 2. 111.6 mg (41% of theor.) of
product was isolated.
lH-NMR (600 MHz, chloroform-d;): & = 1.07-1.15 (m, 4H),

10 1.20 (mc, 2H), 1.24-1.33 (m, 2H), 2.02 (mc, 2H), 2.05-
2.15 (m, 4H), 2.19 (s, 3H), 2.23 (mc, 2H), 2.37 (t,
2H), 2.47 (mc, 2H), 2.62 (t, 2H), 2.64-2.73 (m, 2H),
3.12 (t, 2H), 3.20 (mc, 2H), 6.68-6.74 (m, 2H), 6.74-
6.78 (m, 3H), 7.17 (4, 1H).

15
Example 7
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}tamino)hexyl]l-6,7-
dihydro-5H-benzo[7]annulen-3-0l

H.C—
3 N/ﬁ\\\\\ ,0




OH'e"rzFOFF 151.00 g(3.30 mmol)of3-chloropropyl-4,4,5,5,5- pentafluoropentylsulphone and 1.636 g
(16.52 mmol) 2,2,2-trifluoroethylamine were stirred in 3 mL of DMF for 6 days at 100C in a pressure tube.
After cooling, it was concentrated by evaporation, the residue was 20 taken up in water and shaken three
times with dichloromethane. The combined organic phades were dried over magnesium sulphate and
concentrated by evaporation. It was purified on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-métHanitst 99:1) (0.8 § 23t86% of tHebr.) of proddustiwastsetited: AH-NPR (400 MHz,
chloroform-di): 8 = 2.0f1(moe,2M}R:1%-2 3% (i, i), 298 (b &t B708u(ty 2Hn 331113.286m, 4H). 30
Intermediate 19-20 %g%ge@ifluwp@tlhyl)ﬁ-&(%Q@gS 5- @e@@fMQ&pentﬂ)fsulp@oﬂagg_@p@l 1l-amine F FO

126 2.50 g(8.26 m ql)lofg %hlgropgﬁ?gg ty Dsuqr aflu r]oﬁpent su&phone and 2.01 g (24.8 mmol) of

2,2- d|fluoroethylam|ne Wefe stirred in 20 mL &than 3c/iays at60C in a pressure tube. It was 5

concentrated by evapGIAtioH the- festiEhas t5KET hﬁﬁﬁ%&@? aht washetfivied with'diehloromethane.
The aqueous phase@icadjtisiedWith2M sodium Hdrdxide soldtion toopH IZhand shakeh three times
with dichloromethang.cthese sambired atganic phases were 10 dried over magnesium sulphate and

concentrated by evagol(@ﬂpn 2 gNﬁ}Z% of theor d of preduct yvas isolgged. 15 1H:N13 (400 MHz,
chloroform-di): 8 = I-]g fd{ 235 %H%5 6 (t f%I—g) 2‘?5 é)gdt 2|2-|8 307 1519') 2H) 3.13 (mc,
0- =)

c, 2
2H), 5.82 (it, 1H). In ermecﬁ%‘fe (4FTorobenzy -
pentafluoropehtyl)sdlphonyhpropafi-1-atfihe 2-57-2.68 (m, 4H), 3.07-3.13 (m,
4H), 6.71 (tt, 1H), 6.74-6.79 (m, 4H), 7.16 (d, 1H).

Example 8

8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
15 pentafluoropentyl)sulphinyl]propyl}tamino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-0l

/

S

F F
F

F
F
Q FE
o O‘

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was

20 reacted with 155.1 mg (0.55 mmol) of N-methyl-3-
[(4,4,5,5,5-pentafluoropentyl)sulphinyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 2. 231.3 mg (78% of theor.) of
product was isolated.

25 TH-NMR (600 MHz, chloroform-d;): & = 1.00-1.07 (m, 2H),
1.17 (mc, 2H), 1.20-1.26 (m, 2H), 1.31 (mc, 2H), 2.06-
2.38 (m, 12H), 2.40 (t, 2H), 2.44 (s, 3H), 2.61 (t,
2H), 2.74-2.92 (m, 6H), 6.70 (tt, 1H), 6.73-6.77 (m,
3H), 6.79 (dd, 1H), 7.14 (d, 1H).



20 2.50 g(8.26 mmol)of3-chloropropy1-4,4,5,5,5- pentafluoropentylsulphone, 4.134 g (33.04 mmol) of 4-
fluorobenzylamine, 1.751 g (16.52 mmol) of sodium carbonate and 2.476 g (16.52 mmol) of sodium iodide
25 were stirred in 20 mL acetonitrile for 15 hours at 80C. The volatile constituents were drawn off and the
residue was taken up in dichloromethane. It was washéd three times with water, dried over magnesium
sulphate and concentrated by evaporation. Pentane was added to 30 the residue and it was filtered with
suction. 2.8 g (87% of theor.) of product was isolated. 1H-N1'R (400 MHz, chloroform-di): 8 = 2.01 (mc,
2H), 2.13-2.34 (m, &#3nh Y& (8 2H), 3.04 (t, 2H), 3.13 (mc, 2H), 3.75 (s, 2H), 7.01 (mc, 2H), 7.23-7.30 (m,
332H). 127 Intermediate 21120-N:Miethyl=5:(3) 3 3-trfluokepiopyhsulphonyllpestan-1- amine F F CH
F)(7W1\(3056.1 g(22.9 ol%ofl-cfgo -5-[(3,3.3- g%o opropylsulphonyl]peptane was stirred and
worked up accordigéét%tggw%% Speci %a(?igrlll %%hfgyzt{ - uf%%ﬁ%%&r%. eéiéy %P(S%f;{]of theor.) of product

Speci
was obtained. 201HINT] ?ﬁoéwgﬁ%mb?éfd}ﬁ%ﬁ?s%ﬁ.l47-1.69 (m, 4H), 1.89 (mc, 2H), 2.43 (s, 3H),
2.57-2.74 (m, 4H), 3.04 (mc, 2H), 3.17 (mc, 2H). Intermediate22r20 15N-Methyl-4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl)butan-1-amine F F 0 Id!@H3 04.5 .
mmol)of4-[(4-chlorobutyl)sulphony1]- S

\\ F

HBC\N/\/\/ o

F

()

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 171.6 mg (0.55 mmol) of N-methyl-4-
10 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 2. 222 mg (71% of theor.) of product
was isolated.
TH-NMR (600 MHz, chloroform-d;): & = 1.07-1.16 (m, 4H),
15 1.20 (mc, 2H), 1.29-1.36 (m, 2H), 1.70 (mc, 2H), 1.90
(quin, 2H), 2.05-2.15 (m, 4H), 2.17-2.35 (m, 9H), 2.38
(¢, 2H), 2.47 (mc, 2H), 2.61 (t, 2H), 3.02-3.11 (m,
4H), 6.71 (tt, 1H), 6.73-6.78 (m, 4H), 7.16 (d, 1H).

20 Example 10
8-(3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}aminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



1,1,1,2,2-pentafluorobutane was stirred and worked up 20 in 150 mL of 33% methylamine solution in
ethanol according to general specification 16-18-20-D for 24 hours. 3.67 g (83% of theor.) of product was
obtained. 1H-N1'R (400 MHz, chloroform-di): 8 = 1.66 (quin, 2H), 1.95 (mc, 2H), 2.43 (s, 3H), 2.56-2.70
(m, 4H), 3.10 25(mc, 2H), 3.20 (mc, 2H). Intermediate 23-20 Benzyl-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl]butyliglycinate 0 0 300 128 1 g (3F45 mmol) of 4-[(4-chlorobutyl)sulphony1]-1,1,1-
trifluorobutane was stirred with| 3024 &(15.00 mmol) of amjnoacetic acid benzyl ester hydrochloride,
1.987 g (18.75 mmol) of SO%W4M§6Z mmol) of sodium iodide in 25 mL
acetonitrile for 24 hours under reflux. The volatite gonstituents were drawn off and water was added to the
residue. It was extracted with dichl ethane fodé')times. The combined organic phases were dried over
magnesium sulphate and 10 concentrated by evaporation. The residue was purified
usingSilicaGel60(solvent:dichlorometane, dichloromethane-methanol 98:2, 95:5 and 90:10). Diisopropyl
ether was added to the raw product, \t was sonicated in an ultrasonic bath, filtered with suction 15 and
dried at 40C in a drying cabinet. 455/5fmg (29% of theor.) of product was obtained. 'H-NR (300 MHz,
chloroform-di): 8 = 1.65 (quin, 2H),\1.92 , 2H), 2.09-2.20 (m, 2H), 2.24-2.41 (m, 2H), 2.67 (t, 2H),

& ), 7.30-7.42 (m, 5H). Intermediate 24-20

methylamine solution in ¢ ding to general specification 16-18-20-D for 24 hours. 30 4.18 g
(85% of theor.) of produg obtained.
HO

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 151.8 mg (0.55 mmol) of 2-methyl-1-({3-
5 [(3,3,3-trifluoropropyl)sulphinyl]propyl}tamino)propan-
2-0l according to general specification 11. It was
purified using HPLC-Method 2. 53.4 mg (18% of theor.)
of product was isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.00-1.28 (m, 14H),
10 1.83-2.00 (m, 2H), 2.02-2.15 (m, 4H), 2.31-2.43 (m,
6H), 2.51-2.85 (m, 8H), 2.87-2.95 (m, 2H), 6.66-6.79
(m, 5H), 7.14 (4, 1H).

Example 11

15 8-(3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}aminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



1H-N1'R (300 MHz, chloroform-di): 8 = 1.69-1.84 (m, 2H), 1.87-2.21 (m, 6H), 2.41 (s, 3H), 2.72 (t, 2H),
2.99 (t, 2H), 3.07 (mc, 2H). 33 Intermediate 25-20 129
N-Methyl-3-[(5,5,5-trifluoropentyl)sulphonyl]propan-1- amine FO >L,,,,,..ji, F------ N'3F HH04.3g(16.12
mmol)of3-chloropropy1-5,5,5- 5 trifluoropentylsulphoré Was stirred and worked up in 100 mL of 33%
methylamine solution in ethanol according to general spegification 16-18-20-D for 24 hours. 3.49 g (83%
of theor.) of product was obtainggd. 'H-NR (300 MHz, chlorpform-di): 8 = 1.67-1.81 (m, 2H), 101.88-2.24
(m, 6H), 2.43 (s, 3H), 2.73(tHgtL)_>§.j§'(mc, 2H),%.0 me; . Intermediate 26-20 2-(f4-[(4,4,4- 13
Trifluorobutyl)sulphonyl]butyllaminp)ethanol 0(5.62 mmol)of4-[(4-chlorobutyl)sulphonyl]-
1,1,1-trifluorobutane and 1.72 g (28-3R ‘mmol) of 2! aminoethanolwasreactedaccordingtogeneral 20
specification 16-18-20-C for 30 hours at 55C. Pentane was added to the product and it was filtered with
suction. 0.96 g (53% of theor.) of product was obtained. 1H-N1'R (300 MHz, chloroform-di): 8 = 1.66
(quin, 2H), 25 1.93 (mc, 2H), 2.09-2.1 (m, 2H), 2.25-2.42 (m, 2H), 2.69 (t, 2H), 2.78 (t, 2H), 2.97-3.10 (m,
4H), 3.64 (t, 2H). Intermediate 27-20°3Q(28)-1-((4-[(4,4,4-

HO

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 160.6 mg (0.55 mmol) of 2-methyl-1-({3-
5 [(3,3,3-trifluoropropyl)sulphonyl]propyl}tamino)propan-
2-0l according to general specification 11. It was
purified using HPLC-Method 2. 51.4 mg (17% of theor.)
of product was isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.01-1.34 (m, 14H),
10 1.98 (mc, 2H), 2.03-2.16 (m, 4H), 2.32-2.45 (m, 6H),
2.56-2.76 (m, 6H), 3.09 (mc, 2H), 3.16-3.23 (m, 2H),
6.66-6.80 (m, 5H), 7.16 (d, 1H).

Example 12

15 8-(3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}laminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



Trifluorobutyl)sulphonyl]butyllamino)propan-2-ol 130 CH3 OH; F OH FH 0 1.5 g(5.62
mmol)of4-[(4-chlorobutyl)sulphony1]- 1,1,1-trifluorobutane and 2.11 g (28.12 mmol) of (2S)-
1-aminopropan-2-ol were reacted according to general 5 specification 16-18-20-C for 30 hours at 55C.
Pentane was added to the product and it was filtered With suction. 1.5 g (87% of theor.) of product was
obtained. 1H-N1'R (300 MHz, chloroform-di): 8 = 1.15 (d, 3H), ],64 (quin, 2H), 1.92 (mc, 2H), 2.08-2.20

(m, 2H), 2.24-2.45 10(m, 3H), 2.59-2.76 (m, 3H), 2.96-3.08 (M, 4H¥, 3.75 (mc, 1H). Intermediate 28-20
(2R)-1-((4-[(4,4,4- 15 Trifluorobt I)wlghonyl]butyllamino) opan-2s0l OH3 0 F11./%N OH 110 1.5 g(5.62
e an

mmol)of4-[(4-chlorobutyl)sufﬁ% - 1,1,1-trifluoro, .11 g (28.12 mmol) of (2R)-
1-aminopropan-2-ol were reacted ccopdfﬂg/éjteﬂeral 20 spéciﬁcation 16-18-20-C for 30 hours at 55C.
Pentane N o)

F

o=
HO O‘

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 187.1 mg (0.55 mmol) of 2-methyl-1-({3-

5 [(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 2. 74.7 mg (23% of theor.) of product
was isolated.

10 TH-NMR (400 MHz, chloroform-d;): 6 = 1.00-1.30 (m, 14H),
1.82-1.99 (m, 2H), 2.02-2.42 (m, 14H), 2.50-2.90 (m,
8H), 6.65-6.80 (m, 5H), 7.13 (d, 1H).

Example 13

15 8-(3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



was added to the product and it was filtered with suction. Because this time the product still contained a
large amount of the starting material, it was stirred with 2.1 g of (2R)-1-aminopropan-2-ol in 20 mL
methanol 25 for 30 hours at 60C. It was evaporated to dryness. Water was added to the residue and it
was acidified with dilute hydrochloric acid. It was extraéted twice with dichloromethane. The aqueous
phase was made alkaline with 2M sodium hydroxide solution a@ was 30 shaken three times with
dichloromethane. The combined organic phases were dried ovey ptagnesium sulphate and concentrated
by evaporation. Pentane was ad eddgsthe 131 &pw prod it vas filtered with suction. 1.3 g (76% of
theor.) of product was obtainbd~NR (400 MHz\ {): 8=1.15 (d, 3H), 1.65 (quin, 2H), 1.92
(mc, 2H), 2.10-2.19 (m, 2H), 2.27-2.43 M%Gl-z.ﬁ (M, 3H), 2.98-3.07 (m, 4H), 3.76 (mc, 1H).
Intermediate 29-20 2-((3-[(4,4,4- 10 Trfluorobutyl)sulphonyl]propyllamino)ethanol 0 FHO H SN FIl 0 1.5
9(5.94 mmol)of3-chloropropy1-4,4,4- tpifluorobutylsulphone and 1.81 g (29.68 mmol) of 2-

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 195.9 mg (0.55 mmol) of 2-methyl-1-({3-
5 [(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 2. 40.2 mg (12% of theor.) of product
was isolated.

10 TH-NMR (400 MHz, chloroform-d;): 6 = 1.02-1.33 (m, 14H),
1.97 (mc, 2H), 2.03-2.45 (m, 14H), 2.58-2.69 (m, 4H),
3.00-3.11 (m, 4H), 6.66-6.80 (m, 5H), 7.16 (d, 1H).

Example 14

15 8-(3,5-Difluorophenyl)-9-[6-(ethyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



aminoethanol were reacted according to general 15 specification 16-18-20-C for 30 hours at 60C. Water
was added to the residue and it was acidified with dilute hydrochloric acid. It was extracted twice with
dichloromethane. The aqueous phase was made alkaline with 2M sodium hydroxide solution, sodium
chloride was 20 added and it was shaken with chloroferfn five times. The combined organic phases were
dried over magnesium sulphat d concentrated by evaporation. Pentane was added to the raw product
and it was filtered with suction %33'%\}(440 of theor.) of product was obtained. 251H-N1'R (400 MHz,
chloroform-di): 8 = 2.03 (mc, 2H), N%I—@ 2.27-2.40(m, 2H), 2.76-2.84 (m, 4H), 3.06 (t, 2H),
3.12 (mc, 2H), 3.66 (t, 2H). Intermediate 30- 3-[(5,5,5-Trifluoropentyl)sulphonyl]propan-1-amine O
3.2 g(12.0 mmol)of3-chloropropyl1-5 i [
solution in methanol for 48 hours at §

ases were dfied over magnesium 5 sulphate and

eor.) of Eroduct was obtained. 'H-NR (300 MHz,

03"_(m 4H), 2.07-2.24 (m, 2H), 2.88 (t, 2H), 3.00 (mc, 2H),
iate 33-20M-Methyl-3-[(4,4,4-trifluorobutyl)sulphonyl]propan-1- amine 0 F FO

,4,4- trifluorobutylsulphone was stirred and worked up in 50 mL of
hanol

33% methylamine solutig according to general specification 16-18-20-D for 24 hours. 0.56 g
(57% of theor.) of pid@uct was obtained. 201H-N1'R (400 MHz, chloroform-di): 8 = 2.00 (mc, 2H),

2.10-2.19(m, 2H), 2; %% 2m (m, 25)4% %(ﬁfH) ZJf'% (t, ZId)_, %Ogﬁ%@gy? 1% (I’f‘lﬁ: gH) Intermediate
32-20 25 N- Methyl & £(61.’101I‘60% uor%hexyl)7$ 1?1?/%]cprogagenzo 7n] annulen-3-ol was
reacted with 136.3 mg (0.55 mmol) of N-ethyl-3-[(3,3,3-
5 trifluoropropyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 2. 115.1 mg (42% of theor.) of product was
isolated.
lH-NMR (600 MHz, chloroform-d;): & = 1.04-1.15 (m, 7H),
10 1.19-1.29 (m, 4H), 2.05-2.15 (m, 6H), 2.36-2.42 (m,
4H), 2.61 (t, 2H), 2.66-2.76 (m, 6H), 3.17 (mc, 2H),
3.24 (mc, 2H), 6.71 (tt, 1H), 6.73-6.79 (m, 4H), 7.16
(d, 1H).

15 Example 15
8-(3,5-Difluorophenyl)-9-{6-[ (2-methoxyethyl) {3-
[(4,4,5,5,5~-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



0 F 0 1.5 g(5.34 mmol)of3-chloropropy1-6,6,6- trifluorohexylsulphone was stirred and worked up in 30
100 mL of 33% methylamine solution in ethanol according to general specification 16-18-20-D for 24
hours. 0.75 g (51% of theor.) of product was obtained. 133 'H-NR (300 MHz, chloroform-di): 8 =
1.47-1.68 (m, 4H), 1.88 (mc, 2H), 1.94-2.21 (m, 4H), 242 (s, 3H), 2.73 (t, 2H), 2.97 (mc, 2H), 3.07 (mc,
2H). 5 Intermediate 33-20 I}I_rMethy1-4-[(4,4,4-trifluorobutyl)suIphonyl]butan-l- amine 0
F>rslINCH3 0 15.0 g(56.2 mimol)of 4-[(4-chlorobutyl)sulphony1]- 10 1,1,1-trifluorobutane was stirred and
worked up in 300 mL of 33% e Rylamine solution in ethanol according to general specification
16-18-20-D for 36 hours. 12.8 g (87 % o}the(\):j of product was obtained. 1H-N1'R (400 MHz,

chloroform-di): 8 = 1.65 (quin, 2H), 151.87-1\97(mO2H), 2.10-2.20(m, 2H), 2.26-2.41 (m, 2H), 2.43 (s, 3H),
2.64 (t, 2H), 3.00-3.07 (mc, 4H). 20 In rmedia/§é4-20 4-[(4,4,4-Trifluorobutyl)sulphonyl)butan-1-amine O

of 7M ammonia solution in methanol fq; 48 hours at 80C i an autoclave. It was evaporated to dryness.
The residue 25 was taken up in 25/mL water and wa ice with dichloromethane. The aqueous
. It was shaken three times with

dichloromethane, dried over magpeési te and trated by evaporation. 330 mg (71% of
F
theor.) of F
HO
100 mg (0.23 mmol) of 9- (6-bromohexyl)-8-(3,5-

difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 94.1 mg (0.28 mmol) of N-(2-methoxyethyl) -
5 3-[(4,4,5,5,5-pentafluoropentyl) sulphonyl]propan-1-
amine according to general specification 11. It was
purified using HPLC-Method 1. 56 mg (35% of theor.) of
product was isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.03-1.14 (m, 4H),
10 1.15-1.32 (m, 4H), 1.99-2.40 (m, 12H), 2.47 (mc, 2H),
2.60 (t, 2H), 2.72-2.81 (m, 4H), 3.05-3.14 (m, 4H),
3.32 (s, 3H), 3.49 (t, 2H), 6.67-6.79 (m, 5H), 7.14 (4,
1H) .

15 Example 16
8-(3,5-Difluorophenyl)-9-{6-[ (3-methoxypropyl) {3-
[(4,4,5,5,5~-
pentafluoropentyl)sulphonyl]propyltamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



30 product was isolated. 1H-N1'R (300 MHz, chloroform-di): 8 = 1.60 (quin, 2H), 134 Intermediate 35-20
N-Methyl-4-([3,4,4,4-tetrafluoro-3- (trifluoromethyl)butyl]sulphonyllbutan-l-amine FF 0 3 FFII 0 5 4 g(11.34
mmol)of4-[(4-chlorobutyl)sulphony1]- 1,1,1,2-tetrafluoro-2-(trifluoromethyl)butane was stirred in 150 mL of
33% methylamine solution in ethanol according to geAépal specification 16-18-20-D for 23 hours and
concentrated by evaporﬂt'@g It was 10 taken up in 100 mL water, adjusted to a pH of 1 with 4M
hydrochloric acid and exttactel twice with dichloromethane. The aqueous phase was adjusted with 2M
sodium hydroxide solution to 14 and was extracted three times with dichloromethane. The combined

organic 15 phases were dried ove mz;gsi‘/n.%i:ulphate and concentrated by evaporation. 1.94 g (48% of
“N1'

theor.) of product was obtained. (400(§/IHZ, chloroform-di): 8 = 1.66 (quin, 2H), 1.94 (mc,
2H), 2.43 (s, 3H), 2.61-2.73 (m, 4H), 3109 20fme“2H), 3.18 (mc, 2H). Intermediate 36-20
l)butyl]sulphonylipropan-I-amine FF 0 F,,CH3 SN FFIl 0
o- 3-|£trifluoromethyl)butylsulphone was stirred in 150
mL of 33% methylamine solution in gthanol according to general specification 16-18-20-D for 23 hours

7 100 mL water, adjusted to a pH of 1 with 4M

N-Methyl-3-([3,4,4,4-tetrafluoro-3- (triffluoromeyfs

hydrochloric acid

HO
100 mg (0.23 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 98 mg (0.28 mmol) of 3-methoxy-N-{3-
5 [(4,4,5,5,5-pentafluoropentyl) sulphonyl ]propyl }propan-
l-amine according to general specification 11. It was
purified using HPLC-Method 1. 62 mg (38% of theor.) of
product was isolated.
lH-NMR (400 MHz, chloroform-d;): & = 1.01-1.15 (m, 4H),
10 1.17-1.30 (m, 4H), 1.70-1.80 (m, 2H), 2.02-2.43 (m,
14H), 2.61 (t, 2H), 2.64-2.76 (m, 4H), 3.05-3.14 (m,
4H), 3.32 (s, 3H), 3.40 (t, 2H), 6.67-6.79 (m, 5H),
7.14 (4, 1H).

15 Example 17
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



135 and extracted twice with dichloromethane. The aqueous phase was adjusted with 2M sodium
hydroxide solution to pH 14 and extracted three times with dichloromethane. The combined organic
phases were dried over magnesium 5 sulphate and concentrated by evaporation. 2.0 g (46% of theor.) of
product was obtained. 1H-N1'R (400 MHz, chloroform~ef): 8 = 2.03 (mc, 2H), 2.43 (s, 3H), 2.61-2.72 (m,
2H), 2.75 (t, 2H), 3.16-3.24 (m, 4H). 10 Intermediate 37-20 2-[(3-([3,4,4,4-Tetrafluoro-3-
(trifluoromethyl)butyl]sulphonylligigpyd)@mingjethanol FF O F.70H SN FF 0 151.8 g(5.31
mmol)of3-chloropropyl1-3,4,4,4- tetrafliioro-3 g}u romethyl)butylsulphone and 2.27 g (37.20 mmol) of
2-aminoethanol were reacted accordjfg to ge(g’e al specification 16-18-20-C for 30 hours at 60C and
concentrated by evaporation. Water was added thelgesidue and it was adjusted to pH 1 with dilute
loromethane. The aqueous phase was adjusted with 2M
mes with dichloromethane. The combined

\ choncentrated by evaporation. 1.1 g (57% of
theor.) of product was obtained. {H-N2X Hz, ciiorpform-di): 8 = 2.04 (mc, 2H), 2.59-2.74(m, 2H),
.66 (t, 2H). Intermediate 38-20 2-[(4-([3,4,4,4-Tetrafluoro-3-
(trifluoromethyl)butyl]sulpfior inoJethanol 136 FF 0 F>11

HO
150 mg (0.35 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 143.3 mg (0.52 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 2. 162.5 mg (72% of theor.) of
product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.02-1.26 (m, 6H),
10 1.30-1.40 (m, 2H), 2.03-2.41 (m, 12H), 2.42-2.49 (m,
5H), 2.61 (t, 2H), 2.84 (t, 2H), 3.14 (mc, 4H), 6.74
(d, 1H), 6.78 (dd, 1H), 6.94 (ddd, 1H), 7.03 (ddd, 1H),
7.09-7.18 (m, 2H).

15 Example 18
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl)sulphinyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

H.C—
F



0 1.8 g(5.10 mmol)of4-[(4-chlorobutyl)sulphonyl]- 1,1,1,2-tetrafluoro-2-(trifluoromethyl)butaneand 2.18 g
(35.72 mmol) of 2-aminoethanol were reacted 5 according to general specification 16-18-20-C for 30
hours at 60C and concentrated by evaporation. Water was added to the residue and it was adjusted to pH
1 with dilute hydrochloric acid. It was shaken twice witt? dichloromethane. The aqueous phase was
adjusted with 2M 10 sodium hydroxide solution to pH 14 and extracted with chloroform five times. The
combined organic phé$e8dvere drted BvBRfdgnesitith sulptaté arer e8veeitratedtby  évéporation. 0.52 g
(27% of theor.) of prodiictavas bbtainéd 6131HiNT®R (300 Midz,zcHldicfonmidi)x-8 =ol.66vEquin, 2H), 1.95
(mc, 2H), 2.59-2.74 (3, Ak 2.%7 @n2H) 3708 (mg, 2H) 3184me )2H) 03-65 (. 2Ebnntermediate 39-20

20N-(2H3)methy1-3-{( ,§,5 tr&fl ropep %Fsu]f&rﬂ%gﬁrggaﬁ% %E‘;' l\}[.?p%éo 2é9 37

mmol)of3-chloropropyl-5,5,5- tri uoropentyl one a mmo r&H%)methanamme
were reacted 30 i EHHANST for 249Rast mﬁhﬁlétﬁ'kb?ﬁra}éd by evifGration Water was added to
the residue and it wasistakéhLides Withddiéhloficmetttané4 Thedgudetisphaseivas adjirsted with 2M
sodium hydroxide sehsionstorplekD. and extracted with 30 dichloromethane four times. The combined

organic phases werg;dfigd oyep @@g&eshﬁﬂs%ylghgte gnd conggntrated hy, 13/4;evaporation. 1.3 g (52%
of theor.) of product obtained. ' Hz, chlor form i): 67-1.80 (m 1.88-2.07(m,
4H), 2.08-2.23 (m, 2 jﬁ %‘(t SH) 5’2\%&% ’\gﬁ) o8 (m. 2HC)Jl |nt6err§e%rate28 12@8
3-[(4,4-Dif|uorb%ycldﬁexy%%ﬂjlphén)(?l? Nfﬂﬁ‘éthy?é‘rbpaﬁ 1L %amiifie (tFiflloroacétic éE‘l%I sa?t5{

difluorocyclohexyl)sulpionylipropyilmetBylgartyarhate was 2H), 2.52-2.69 (m, 4H),
2.70-2.76 (m, 1H), 2.77-2.89 (m, 2H), 3.08 (ddd, 1H),

6.64 (d, 1H), 6.66 (dd, 1H), 7.06 (mc, 1H), 7.12 (d,
1H), 7.25 (ddd, 1H), 7.40 (mc, 1H), 9.33 (s, 1H).

15
Example 19
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lpropyl}tamino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l

HSC\N/\\\
7

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l1 was
reacted with 156.2 mg (0.55 mmol) of N-methyl-3-
[(3,3,4,4,4-pentafluorobutyl) sulphonyl]propan-1l-amine

20

25 according to general specification 11. It was purified
using HPLC-Method 2. 174.6 mg (60% of theor.) of
product was isolated.

'H-NMR (600 MHz, DMSO-ds): & = 1.00-1.17 (m, 6H), 1.23
(mc, 2H), 1.80 (mc, 2H), 1.97 (t, 2H), 2.01-2.11 (m,



put in 8 mL dichloromethane and 0.40 mL trifluoroacetic acid was added. After 18 hours of stirring at room
15 temperature it was concentrated by evaporation, toluene was added several times and it was dried in
vacuum. 238 mg of the title compound was obtained as trifluoroacetic acid salt. MS (CI): Mass found =
256 [100] 20 Intermediate 41-20 4-[(4,4-Difluorocyclohekyl)sulphonyl]-N-methylbutan-1- amine 0 HN\ O
CH3 25 Preparation was carried out similarly to intermediate 40-20startingfromtert-butyl-(4-[(4,4-
difluorocyclohexyl)stfphonytbutylifethytdarbamate® 1H-N1'RI300tMHz, ehittoféfm-dAil selected signals):
8 2.16 - 2.39 (M, 4H), 242 ($BHn 2.651(t, 2H), 2184303 24) (M, BHY M&¢Cl)2Mass éowrdd = 270 [100].
Intermediate 42-20 (138 34| (4, 4-Rifluqragyclohexylymethyl}sulphenyl}- Nm@tjﬂlylgqopam{;. -amine 0 HCS

CH30 Preparatlonyv ol |m|17arllylto inter iate 5,40-20 st@g ng from tert-butyl-(3-([(4,4-
difluorocyclohexyl)met yl]suﬁdony Zropy])meti]y(fca %aqm a(:9e fﬁ NI'R (300 MHz, chloroform-d1,

selected S|gnaI§) 8 2.44 (s, 3H), 2.75 (t, 2H), 2.91 (d, 2H), 3.06 - 3.14 10(t, 2H). Intermediates 21
Intermediate 1-21 Example 20
8-(3,4-Difluorophenyl)-9-[6-(methyl{4-[(4,4,5,5,5-

pentafluoropentyl)sulphinyl]butyl}amino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l
HJL\N

10 HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 162.8 mg (0.55 mmol) of N-methyl-4-
[(4,4,5,5,5-pentafluoropentyl)sulphinyl]butan-1-amine

15 according to general specification 11. It was purified
using HPLC-Method 2. 207.2 mg (66% of theor.) of
product was isolated.

'H-NMR (500 MHz, DMSO-dg): & = 0.99-1.17 (m, 6H), 1.19-
1.28 (m, 2H), 1.44-1.54 (m, 2H), 1.56-1.66 (m, 2H),

20 1.91 (quin, 2H), 1.97 (t, 2H), 2.01-2.11 (m, 5H), 2.16
(mc, 2H), 2.22-2.44 (m, 6H), 2.54 (t, 2H), 2.65-2.77
(m, 3H), 2.80-2.88 (mc, 1H), 6.63-6.68 (m, 2H), 7.05-
7.09 (m, 1H), 7.12 (4, 1H), 7.26 (ddd, 1H), 7.41 (mc,
1H), 9.32 (s, 1H).

25
Example 21
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



15tert-Butyl-(3-[(4,4- difluorocyclohexyl)sulphanyl]propylimethylcarbamate H3C )0 N\ H3C cH3CH3
558 mg sodium methanolate was added to a solution of 201.28 gofS-(3-[(tert-
butoxycarbonyl)(methyl)amino]propyllethanethioate in 13 mL methanol and it was stirred at room
temperature for 30 min. 1.00 g of 4,4-difluorocyclohexy?f-4- methylbenzene sulphonate was added and it
was heated in 25 a microwave (100C/100 watt/60 min). The reaction mixture was diluted with tert-butyl
methyl ether and water, the phag&-wgre s€ arate(ﬁ:I extracted twice with tert-butyl methyl ether and the
combined organic phases were washed with gm chloride solution and dried 30 over sodium sulphate.
After purification by column 139 chrorhatography on silica gel (hexane/ethyl acetate), 464 mg of the title
compound was obtained. 'H-NR (30Q MHz, chloroferm-di): 8 1.45 (s, 9H), 1.65 - - 2.24 (m, 4H), 2.52 (t,
2H), 2.74 - (s, 3H), 3.29 (t, 2H). MSACI): m/z £ 324, 268, 224 [100]. Intermediate 2-21 tert-Butyl-(4-[(4,4-

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 119.8 mg (0.55 mmol) of N-methyl-3-
5 [(3,3,3-trifluoropropyl)sulphinyl]propan-1l-amine

according to general specification 11. It was purified
using HPLC-Method 2. 171.1 mg (65% of theor.) of
product was isolated.

'H-NMR (500 MHz, DMSO-dg): & = 1.00-1.18 (m, 6H), 1.19-

10 1.28 (m, 2H), 1.70-1.80 (m, 2H), 1.95-2.00 (m, 2H),
2.01-2.25 (m, 7H), 2.38-2.43 (m, 4H), 2.55 (t, 2H),
2.60-2.73 (m, 3H), 2.75-2.86 (m, 2H), 3.02 (ddd, 1H),
6.63-6.68 (m, 2H), 7.04-7.09 (m, 1H), 7.13 (4, 1H),
7.26 (ddd, 1H), 7.41 (mc, 1H), 9.33 (s, 1H).

15

Example 22

8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l

HSC\N/\\\ 0
/




Intermediate 3-21 20 tert-Butyl-(3-([(4,4- difluorocyclohexyl)methyl]sulphanyllpropyl)methylcarbam ate For
0 H3C)707-N'CH3 H3C CH3 25S-(4-[(tert- butoxycarbonyl)(methyl)amino]propyllethanethioateby reaction
with 4-(bromomethyl)-1,1-difluorocyclohexane. The title compound was obtained as raw product. MS (CI):
Mass found = 338, 282 [100], 238 30 Intermediates 226940 Intermediate 1-22 tert-Butyl-(3-[(4,4-
difluorocyclohexyl)sulphonyl]propyllmethylcarbamate HO 3Sit /............ /ri okt I NO H3C cH3) CH3 460
mgoftert-butyl-(3-[(4 49 ditiorocycloHéxylyeriphanylpfopylinfeth§Icarparite Was feacted with

meta-chloroperbenzui€ acid;simitaly )te 6L07 géneralspetificationdld. B4 migeof-theofitlevcompound was
obtained by purificationdaygolumn.ghromatography on silica g@{(@gxaqg‘eth)ql%g&ej);@:l-Nl'R (300
MHz, chIoroform-di)[' ?3}34,53(511Q@l&o@%b%o%@@sgmhgnlﬁ I%r308pg_im 4H§ 82 - 3.00 (m, 6H,
5 according to general specification 11. It was purified
using HPLC-Method 2. 135.1 mg (50% of theor.) of
product was isolated.
'H-NMR (500 MHz, DMSO-dg): 6 = 0.99-1.18 (m, 6H), 1.20-
1.29 (m, 2H), 1.81 (mc, 2H), 1.97 (t, 2H), 2.05 (mc,
10 2H), 2.11 (s, 3H), 2.20 (mc, 2H), 2.31 (t, 2H), 2.35-
2.42 (m, 2H), 2.55 (t, 2H), 2.67-2.78 (m, 2H), 3.18
(mc, 2H), 3.40 (mc, 2H), 6.63-6.69 (m, 2H), 7.05-7.09
(m, 1H), 7.13 (d, 1H), 7.26 (ddd, 1H), 7.41 (mc, 1H),

9.33 (s, 1H).

15
Example 23
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
HSC\N/\\\
/,
F
F
F

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-

difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 136.3 mg (0.55 mmol) of N-methyl-3-
[(4,4,4-trifluorobutyl)sulphonyl]propan-l-amine

25 according to general specification 11. It was purified
using HPLC-Method 2. 140.1 mg (51% of theor.) of
product was isolated.
'H-NMR (600 MHz, DMSO-dg): & = 0.99-1.17 (m, 6H), 1.19-
1.27 (m, 2H), 1.76 (mc, 2H), 1.84-1.92 (m, 2H), 1.97



15contains s at 2.87 ppm), 3.38 (t, 2H). MS (CI): Mass found = 356, 300, 256. Intermediate 2-22
tert-Butyl-(4-[(4,4- 20 difluorocyclohexyl)sulphonyl]butyllmethylcarbamate CH3 0 IF? CH310 CH3
tert-Butyl-(3-[(4,4- difluorocyclohexyl)sulphanyl]butylimethylcarbamate was 25 reacted with
meta-chloroperbenzoic acid to the title compound, simftarly to general specification 19. 1H-N1'R (300
MHz, chloroform-di): 8 1.45 (s, 9H), 1.62 - 2.03 (m, 8H), 2.18 - 2.38 (m, 4H), 2.78 - 3.11 (m, 6H), 3.27 (t,
2H). MS (Cl): m/z =(&70, 344[160]°278 30 Intétmediate 3222 141 €rt-Biityl-(34[{(4%4-2 - 46
difluorocyclohexyl)methylisulphanybypropyl)meihylcarbamaten, | 2H)0, I-IS H3C{-N )70HCH3 v CH3 5
Preparation of the tiflescgcompoungiwas earsied aui similarly to genejalspecification 19 withs
metachloroperbenzoi¢ acid starting from.tert- I-(3- ([(4,4-

difluorocyclohexyl)rgcca?thy %ﬂrphga;%rlp?og&y 'mgﬁgica?rbggn i%gfe.llHI—)|-'N19'R3(%O{)SI\’/IleH,)chloroform-dl,
selected signalé): 8 1.46 (s, 9H), 2.86 (s, 3H), 2.90 (d, 2H), 2.93 - 3.02 (m, 2H), 3.04 (t, 2H). MS (CIl): m/z
= 370, 314, 270 15 Bsammdies33eneral specification 11 for preparation of the examples under protective
gas atmosphere and-with exclusianebpraistire -d gilsromidenyas slissolved in approx. 30-55 mL DMF.
12'1!1equwakﬂusﬁgﬁggﬁfuoropentyl)sulphinyl]propyl}amino)hexyl]—6,7—

dihydro-5H-benzo[7]annulen-3-o0l

4

HO O‘

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 155.1 mg (0.55 mmol) of N-methyl-3-
[(4,4,5,5,5-pentafluoropentyl)sulphinyl]propan-l-amine

10

15 according to general specification 11. It was purified
using HPLC-Method 2. 270 mg (92% of theor.) of product
was isolated.

'H-NMR (600 MHz, DMSO-dg¢): & = 1.00-1.17 (m, 6H), 1.27
(mc, 2H), 1.78 (mc, 2H), 1.90 (quin, 2H), 1.97 (t, 2H),

20 2.05 (quin, 2H), 2.08-2.45 (m, 8H), 2.54 (t, 2H), 2.56-
2.69 (m, 2H), 2.71-2.79 (m, 2H), 2.82-2.88 (m, 1H),
6.64 (4, 1H), 6.66 (dd, 1H), 7.05-7.09 (m, 1H), 7.13
(d, 1H), 7.28 (ddd, 1H), 7.42 (mc, 1H), 9.35 (s, 1H).

25 Example 25
8-(3,4-Difluorophenyl)-9-[6-(methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



20 (relative to the bromide), 0.5 equivalent of sodium iodide (relative to the bromide) and 1.0 equivalent of
sodium carbonate (relative to the bromide) were added. It was stirred for 10-20 hours at 85C bath
temperature. After cooling to room temperature, the 25 solution was concentrated in the oil pump vacuum
in a rotary evaporator. The residue was taken up in ettfyd acetate or dichloromethane, washed two or
three times (water, optionally saturated sodium chloride solution)Fdried over magnesium sulphate and
concentrated by 30 evaporation. Then it was chromatographed\ysing Silica Gel 60 or by HPLC. Example
1 142 8-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(4,4,5\6,5- E
pentafluoropentyl)sulphonyl]propyllamir:ng% tydro-5H-benzo[7]annulen-3-ol ,0 zS' 0/ HO 5160
mg(0.37 mmol)of9-(6-bromohexy)-8-(3,8=diffuoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with153 mg(0.52 mmol)ofN-methy1-3- [(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-l-amine
according to general specification 11. t was purified 10 using HPLC-Method 2. 129.1 mg (54% of theor.)
of product was isolated. 1H-N1'R (4@0 MHz, chloroform-di): 8 = 1.02-1.26 (m, 6H), 1.30-1.39 (m, 2H),
2.04-2.41 (m, 12H), 2.43-2.49 (m, 5H), 2.57-2.64 (m, 2H), 2.85 (t, 2H), 3.14 (mc, 4H), 156.67-6.80 (m,
5H), 7.14 (d, 1H). Example 2 8-(3,%Difluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4-
pentafluorobutyl)sulphinyl]propyllami I]-6,7- 20 dihydro-5H-benzo[7]annulen-3-ol 143 HO

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 171.6 mg (0.55 mmol) of N-methyl-4-
5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 2. 301 mg (98% of theor.) of product
was isolated.
'H-NMR (500 MHz, DMSO-dg¢): & = 1.00-1.18 (m, 6H), 1.28
10 (mc, 2H), 1.53 (mc, 2H), 1.63-1.71 (m, 2H), 1.89-2.00
(m, 4H), 2.01-2.08 (m, 2H), 2.19 (s, 3H), 2.35-2.46 (m,
8H), 2.54 (t, 2H), 3.13 (mc, 2H), 3.21 (t, 2H), 6.63-
6.68 (m, 2H), 7.05-7.09 (m, 1H), 7.13 (4, 1H), 7.27
(ddd, 1H), 7.41 (mc, 1H), 9.33 (s, 1H).
15
Example 26
8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}aminolhexyl}-6,7-
20 dihydro-5H-benzo[7]annulen-3-o0l



200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5- difluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-ol was
reacted with 147.3 mg(0.55 mmol)of N-methy1-3- 5 [(3,3,4,4,4-pentafluorobutyl)sulphinyl]propan-1-amine
according to generalspecification 11.1t was purified usingHPLC-Method2.132.8 mg(46%oftheor.)of
product was isolated. 'H-NR(600 MHz,chloroform-di)$£1.04-1.10 (m, 2H), 10
1.10-1.17(m,2H),1.18-1.28(m, 4H),2.02 (mc, 2H), 2.06- 2F15(m 4H),2.19-2.28(m, 5H),2.38 (t, 2H),

2.50-2.66(m,6H),2.83(t,2H), 2.9953.02 (m, 2H),
H,C s ;g\\¢/><‘F
3

10

15

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 151.8 mg (0.55 mmol) of 2-methyl-1-({3-
[(3,3,3-trifluoropropyl)sulphinyl]propyl}amino)propan-
2-0l according to general specification 11. It was
purified using HPLC-Method 2. 62.9 mg (22% of theor.)
of product was isolated.

TH-NMR (300 MHz, chloroform-d;): & = 0.98-1.28 (m, 14H),
1.87-2.00 (m, 2H), 2.02-2.17 (m, 4H), 2.27-2.45 (m,
6H), 2.53-2.86 (m, 8H), 2.86-2.95 (m, 2H), 6.73 (d,
1H), 6.76 (dd, 1H), 6.90-6.97 (m, 1H), 7.04 (ddd, 1H),
7.08-7.18 (m, 2H).

Example 27

8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}tamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



6.70(tt,1H),6.73-6.79(m,4H),7.15(d,1H). 15 Example 3
8-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4- pentafluorobutyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol 144 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5-
difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol ¥é&s reacted with 156.2 mg (0.55 mmol) of
N-methy1-3- [(3,3,4,4,4-pentaf|uorobutyl)suIphonyl]propap-l-amine 5 according to general specification
11. It was purified using HPLCqMgthod 2. 131.3 mg (45% \of theor.) of product was isolated. 'H-NR (600
MHz, chloroform-di): 8 = 1.%5@%2“;%&@%@& 2H), 2.05-2.16(m,6H), 10 2.29-2.35
(m, 5H), 2.38 (t, 2H), 2.59-2.69 (m\ 6H), 3.18Af; , 3.26 (mc, 2H), 6.71 (tt, 1H), 6.73-6.79 (m, 4H), 7.16
(d, 1H). Example 4 158-(3,5-Difluo eny1)-9-[6methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyllaming)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol H3C--N HO 200
mg(0.46 mmol)of9-(6-bromohexyl)-8+43,5- 20 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 162.8 mg (0.55 mmol)of N-methy1-4- [(4,4,5,5,5-pentafluoropentyl)sulphinyl)butan-1-amine
according to general specification 1¥. It was gurified using HPLC-Method 2. 114.6 mg (37% of theor.) of

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 160.6 mg (0.55 mmol) of 2-methyl-1-({3-
5 [(3,3,3-trifluoropropyl)sulphonyl]propyl}tamino)propan-
2-0l according to general specification 11. It was
purified using HPLC-Method 2. 41.4 mg (14% of theor.)
of product was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 0.97-1.38 (m, 14H),
10 1.91-2.18 (m, 6H), 2.28-2.47 (m, 6H), 2.54-2.80 (m,
6H), 3.04-3.13 (m, 2H), 3.16-3.24 (m, 2H), 6.70-6.79
(m, 2H), 6.91-6.97 (m, 1H), 7.04 (ddd, 1H), 7.08-7.19
(m, 2H).

15 Example 28
8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



25 product was isolated. 'H-NR(400 MHz,chloroform-di):8 = 1.07-1.14 (m, 2H), 1.15-1.35 (m, 8H), 1.86
(mc, 2H), 2.05-2.14 (m, 4H), 2.15-2.54 (m, 13H), 2.61 (t, 2H), 2.61 (t,2H), 2.71- 145

165

HO

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 187.1 mg (0.55 mmol) of 2-methyl-1-({3-

5 [(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 2. 64.7 mg (20% of theor.) of product
was isolated.

10 TH-NMR (300 MHz, chloroform-d;): 6 = 1.00-1.29 (m, 14H),
1.82-1.99 (m, 2H), 2.02-2.42 (m, 14H), 2.53-2.99 (m,
8H), 6.73 (4, 1H), 6.77 (dd, 1H), 6.91-6.97 (m, 1H),
7.04 (ddd, 1H), 7.08-7.18 (m, 2H).

15 Example 29
8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}laminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



2.90 (m, 4H), 6.70 (tt, 1H), 6.73-6.80 (m, 4H), 7.14 (d, 1H). Example 5
58-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(3,3,3- trifluoropropyl)sulphinyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l H3C---N S' HO 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5- 10
difluoropheny1)-6,7-dinydro-5H-benzo[7]annulen-3-ofwas reacted with 119.8 mg(0.55 mmol)of
N-methy1-3- [(3,3,3-trifluoropropyl)sulphinyl]propan-I-amine ac$ording to general specification 11. It was

purified using HPLC-Method 2. 144.6 mg (55% of theor.) of 15 profiluct was isolated. 'H-NR (600 MHz,
chloroform-di): 8 = 1.05-1.10 (Q@HEH, 206.73-6.79 (M, 4H), 7 d, 1H). Example 6
8-(3,5-Dif|uorophenyl)-9-[6-'(h% (3-[3(3,3,3- if pyl) honyl]propyllamino)hexyl]-6,7- 25
dihydro-5H-benzo[7]annulen-3-ol 146 HG\Z&)Kn%g(OAG mni'FoI)Bf9-(6-bromohexyl)-8—(3,5-

difluoropheny1)-6,7-dihydro-5H-benzo{7] annulen-3-ol was reacted with 128.6 mg(0.55 mmol)of
N-methy1-3-

HO
200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 195.9 mg (0.55 mmol) of 2-methyl-1-({3-

5 [(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 2. 61 mg (18% of theor.) of product
was isolated.

10 TH-NMR (300 MHz, chloroform-d;): 6 = 0.97-1.32 (m, 14H),
1.89-2.45 (m, 16H), 2.53-2.69 (m, 4H), 2.98-3.11 (m,
4H), 6.70-6.79 (m, 2H), 6.91-6.98 (m, 1H), 7.04 (ddd,
1H), 7.08-7.19 (m, 2H).

15 Example 30
8-(3,4-Difluorophenyl)-9-[6-(ethyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



5[(3,3,3-trifluoropropyl)sulphonyl]propan-1-amine according to general specification 11. It was purified
using HPLC-Method 2. 111.6 mg (41% of theor.) of product was isolated. 'H-NR (600 MHz, chloroform-di):
8 =1.07-1.15 (m, 4H), 10 1.20 (mc, 2H), 1.24-1.33 (m, 2H), 2.02 (mc, 2H), 2.032.13 (m, 4H), 2.19 (s,
3H), 2.23 (mc, 2H), 2.37 (t, 2H), 2.47 (mc, 2H), 2.62 (},52H), 2.64-2.73 (m, 2H), 3.12 (t, 2H), 3.20 (mc, 2H),
6.68-6.74 (m, 2H), 6.74- 6.78 (), 3H), 7.17 (d, 1H). 15 Example 7
8-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(4.4,4- trifluorobutyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annuIen-3-o|¥&@6}0\mg mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5-
difluorophenyl)-6,7-dihydro-5H-benzof7] an <3-ol was reacted with 136.3 mg (0.55 mmol) of
N-methy1-3- [(4,4,4-trifluorobutyl)sul, onyl]p(§§‘p n-1-amine 5 according to general specification 11. It
was purified using HPLC-Method 2.
chloroform-di): 8 = 1.06-1.16 (m, 4
102.26-2.40(m, 9H), 2.57-2.68 (m,4H), 3.07/3.13(xf, ¥H), 6.71 (tt, 1H), 6.74-6.79 (m, 4H), 7.16 (d, 1H).
Example 8 8-(3,5-Difluorophenyl),9-[& N I(3-[(4,Af,5,5,5- 15

y11F-6,7- dihydro-5H-benzo[71annulen-3-ol H3C--NO HO

)

200 mg(0.46 mmol)of9-(6-bromaohe

X

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 136.3 mg (0.55 mmol) of N-ethyl-3-[(3,3,3-

5 trifluoropropyl)sulphonyl]propan-l-amine according to

general specification 11. It was purified using HPLC-
Method 2. 144 mg (51% of theor.) of product was
isolated.

'H-NMR (300 MHz, chloroform-d;): & = 1.01 (t, 3H), 1.05-

10 1.34 (m, 8H), 1.93-2.17 (m, 6H), 2.29-2.41 (m, 4H),
2.48-2.76 (m, 8H), 3.12 (mc, 2H), 3.20 (mc, 2H), 6.69-
6.78 (m, 2H), 6.90-6.98 (m, 1H), 7.04 (ddd, 1H), 7.10-
7.19 (m, 2H).

15 Example 31
8-(3,4-Difluorophenyl)-9-{6-[ (2-methoxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



[(4,4,5,5,5-pentafluoropentyl)sulphinyl)propan-1-amine according to general specification 11. It was
purified using HPLC-Method 2. 231.3 mg (78% of theor.) of product was isolated. 25'H-NR (600 MHz,
chloroform-di): 8 = 1.00-1.07 (m, 2H), 1.17 2.38 2H), 3H), 148 Example 9
8-(3,5-Difluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5- pent&fluoropentyl)sulphonyl]butyllamino)hexy11-6,7- 5
dihydro-5H- benzo[?tannulelq- -ol HO 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5-
difluoropheny1)-6,7-dihydro-5H-benzo[7] annulen-3-ol was reacted with 171.6 mg(0.55 mmol)of
N-methy1-4- 10[(4,4,5,5,5- perQ oropentyl)sulphonyl]butan-1-amine according to general specification
11. It was purified using HPLC- ?Aﬁ&m)d ~222 mg (71% of theor.) of product was isolated. 'H-NR (600
MHz, chloroform-di): 8 = 1.07-1.16 (nﬂfl:)z,i%} .20 (mc, 2H), 1.29-1.36 (m, 2H), 1.70 (mc, 2H), 1.90
(quin, 2H), 2.05-2.15 (m, 4H), 2.17-2.36 (m, 9 2.38 (t, 2H), 2.47 (mc, 2H), 2.61 (t, 2H), 3.02-3.11 (m,
4H), 6.71 (tt, 1H), 6.73-6.78 (m, 4H)(7.16 (d,QH)._20 Example 10

HO
100 mg (0.23 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 94.1 mg (0.28 mmol) of N-(2-methoxyethyl) -
5 3-[(4,4,5,5,5-pentafluoropentyl) sulphonyl]propan-1-
amine according to general specification 11. It was
purified using HPLC-Method 1. 50 mg (31% of theor.) of
product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.33 (m, 8H)
10 1.96-2.40 (m, 12H), 2.46 (mc, 2H), 2.56-2.65 (m, 2H)
2.70-2.82 (m, 4H), 3.03-3.16 (m, 4H), 3.32 (s, 3H),
3.49 (t, 2H), 6.71-6.79 (m, 2H), 6.90-6.98 (m, 1H)
7.04 (ddd, 1H), 7.11-7.19 (m, 2H).

15 Example 32
8-(3,4-Difluorophenyl)-9-{6-[ (3-methoxypropyl) {3-
[(4,4,5,5,5~-
pentafluoropentyl)sulphonyl]propyltamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



3[(3,3,3-trifluoropropyl)sulphinyl]propyllamino)propan- 2-01 according to general specification 11. It was
purified using HPLC-Method 2. 53.4 mg (18% of theor.) of product was isolated. 1H-N1'R (400 MHz,
chloroform-di): 8 = 1.00-1.28 (m, 14H), 10 1.83-2.00 (m, 2H), 2.02-2.15 (m, 4H), 2.31-2.43 (m, 6H),
2.51-2.85 (m, 8H), 2.87-2.95 (m, 2H), 6.66-6.79 (m, 5H); 7.14 (d, 1H). Example 11 15
8-(3,5-Difluorophenyl)- -@-\[(Z-hydroxy-z- methylpropy!)(3-[(3,3,3-
trifluoropropyl)sulphonyl]propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol 150 HO 200
mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,5- difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was

reacted with 160.6 mg (0.55 mmol) of 2-methyl-1-(f3-
5[(3,3,3-trifluoropropyl)sulphonyl]p Mlél:n\irﬁ)grogan- 2-01 according to general specification 11. It was
purified using HPLC-Method 2. 51.4 my (17%-oftheor.) of product was isolated. 1H-N1'R (400 MHz,

chloroform-di): 10 1.98 (mc, 2H), 2.03-2.16 (@1’,’ .56-2.76 (m, 6H), 3.09 (mc, 6.66-6.80 (m, 5H), 7.16 (d,

(0.46 mmol) of 9-(6-bromohexyl)-84(3,5-difldorophenyl)6,7-dihydro-5H-benzo[7] annulen-3-ol was
reacted with 187.1 mg (0.55 mmolyof ¢ Nyl-1-(f3- 5[ ,5,5-
pentafluoropentyl)sulphinyl[propyllami pan-2-ol accarding to general specification 11. It was purified

chloroform-di): 8 = 1.00-%30
6.65-6.80 (M, 5H), 7.13 (d, 1H)

100 mg (0.23 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 98 mg (0.28 mmol) of 3-methoxy-N-{3-
5 [(4,4,5,5,5-pentafluoropentyl) sulphonyl ]propyl }propan-
l-amine according to general specification 11. It was
purified using HPLC-Method 1. 54 mg (33% of theor.) of
product was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 0.98-1.33 (m, 8H),
10 1.68-1.81 (m, 2H), 1.99-2.45 (m, 14H), 2.54-2.77 (m,
6H), 3.09 (mc, 4H), 3.32 (s, 3H), 3.40 (t, 2H), 6.70-
6.80 (m, 2H), 6.90-6.97 (m, 1H), 7.04 (ddd, 1H), 7.08-
7.19 (m, 2H).

15 Example 33
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



15 8-(3,5-Difluoropheny1)-9-(6-[(2-hydroxy-2- methylpropyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol 152 HO 200 mg
(0.46 mmol) of 9-(6-bromohexyl)-8-(3,5- difluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-ol was
reacted with 195.9 mg (0.55 mmol) of 2-methyl-1-(f3-3{¢4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllaming)propan-2-ol according to general specification 11. It was
purified using HPLC-Method 2. #QWN eor.) of product was isolated. 101H-N1'R 1.97
3.00-3.11 (m, 4H), 6.66-6.80 (m, 5H), Y.16 (d; gl') xample 14
158-(3,5-Difluoropheny1)-9-[6-(ethyl(3[(3,3,3=trifluoropropyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol 1
difluoropheny1)-6,7-dihydro-5H-ben

propan-1-amink according to general specification 11. It was
roduct was isolated. 'H-NR (600 MHz,
,E-DifIuorophenyl)-9-(6-[(2-methoxyethyl)(3-

[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol

HO

F
200 mg (0.46 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 163.9 mg (0.55 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-l-amine

according to general specification 11. It was purified
using Kiesel 60 (solvent: dichloromethane,
dichloromethane-methanol 95:5). 156 mg (51% of theor.)
of product was isolated.

10 lH-NMR (300 MHz, chloroform-d;): & = 1.01-1.37 (m, 8H),
1.91-2.03 (m, 2H), 2.04-2.38 (m, 15H), 2.42 (t, 2H),
2.68-2.78 (m, 2H), 2.99-3.10 (m, 4H), 6.88 (t, 1H),
6.95-7.09 (m, 3H), 7.14-7.23 (m, 2H).

15 Example 34
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lpropyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



154 HO 100 mg(0.23 mmol)of9-(6-bromohexyl)-8-(3,5-
difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was reacted with 94.1 mg (0.28 mmol) of
N-(2-methoxyethyl)- 5 3-[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1- amine according to general
specification 11. It was purified using HPLC-Method X786 mg (35% of theor.) of product was isolated.
1H-N1'R (400 MHz, chloroform-di): 8 = 1,03-1.14 (m, 4H), 101.15-1.32 (m, 4H), 1.99-2.40 (m, 12H), 2.47
(mc, 2H), 2.60 (t, 2H), 2.72-2.81H6; , 3.05-3.14 (m, 4H), 3.32 (s, 3H), 3.49 (t, 2H), 6.67-6.79 (m, 5H),
7.14 (d, 1H). 15 Example 16 8-(3,5-Dif{uorop réy/ -9-(6-[(3-methoxypropyl)(3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyl)propyllam no)he>8(H ,7- dihydro-5H-benzo[7)annulen-3-ol 155 H3C-..0 HO
100 mg(0.23 mmol)of9-(6-bromohexyl)-8-(3,5- di ophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-ol was

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 78.1 mg (0.28 mmol) of N-methyl-3-
5 [(3,3,4,4,4-pentafluorobutyl) sulphonyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 60 mg (41% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.24 (m, 6H),
10 1.34 (mc, 2H), 2.02-2.17 (m, 6H), 2.27-2.44 (m, 7H),
2.52-2.77 (m, 6H), 3.17 (mc, 2H), 3.24 (mc, 2H), 6.87
(t, 1H), 6.96 (4, 1H), 7.00-7.09 (m, 2H), 7.15-7.22 (m,
2H) .

15 Example 35
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



15 Example 17 8-(3,4-Difluoropheny1)-9-(6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 156 HO 150
mg(0.35 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-ol was
reacted with 143.3 mg (0.52 mmol)of N-methy1-3- 172
5[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1-amine according to general specification 11. It was
purified using HPLC-Method 2. 1§2:5yxig (72% of theor.) of product was isolated. 1H-N1'R (400 MHz,
chloroform-di): 8 = 1.02-1.26 (m, 6H), \ 7.09\Z.18 (m, 2H). 15 Example 18
8-(3,4-Difluoropheny1)-9-[6-(methyl(34(3,3,4,4,4+ pentafluorobutyl)sulphinyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol IN'.."0 157 2864ng(0.46 mmol)of9-(6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-ben oPtannu,g@n-S-o was reacted with 147.3 mg (0.55 mmol) of

HO

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 81.4 mg (0.28 mmol) of N-methyl-4-
5 [(4,4,5,5,5-pentafluoropentyl)sulphinyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 46 mg (31% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.25 (m, 6H),
10 1.28-1.42 (m, 2H), 1.64-1.91 (m, 4H), 2.02-2.49 (m,
15H), 2.50-2.87 (m, 8H), 6.82-6.96 (m, 2H), 6.99-7.08
(m, 2H), 7.13-7.22 (m, 2H).

Example 36

15 4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



'H-NR(600MHz,DMSO-d): mg(46%oftheor.) 8=1.00-1.10(m, of product 4H),1.11- 1.17 (t, (m, 2H), 2H),
2.051.21-1.28 (mc,2H), (m, 2.12 2H), (s, 1.76(mc, 3H),2.22 2H), (mc, 1.98 2H), 2.31 (t, 2H), 2.34-2.45
(m, 2H), 2.52-2.69 (m, 4H),

10

15

173

HO

F

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 59.9 mg (0.28 mmol) of N-methyl-3-[(3,3,3-
trifluoropropyl)sulphinyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 46 mg (35% of theor.) of product was
isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.25 (m, 6H),
1.27-1.40 (m, 2H), 1.98-2.16 (m, 6H), 2.27-2.44 (m,
7H), 2.54-2.99 (m, 10H), 6.87 (t, 1H), 6.94 (4, 1H),
6.99-7.09 (m, 2H), 7.14-7.22 (m, 2H).

Example 37

4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



2.70-2.76 (m, 1H),2.77-2.89 (m,2H),3.08 (ddd, 1H), 6.64 (d, 1H), 6.66(dd, 1H), 7.06 (mc,1H), 7.12 (d, 1H),
7.25 (ddd, 1H),7.40 (mc, 1H), 9.33(s,1H). Example 19 8-(3,4-Difluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol H3C--.N  zs' 0/

174
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100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 64.3 mg (0.28 mmol) of N-methyl-3-[(3,3,3-
5 trifluoropropyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 44 mg (33% of theor.) of product was
isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.24 (m, 6H),
10 1.26-1.41 (m, 2H), 2.01-2.18 (m, 6H), 2.26-2.45 (m,
7H), 2.59-2.78 (m, 6H), 3.10-3.26 (m, 4H), 6.87 (t,
1H), 6.96 (d, 1H), 6.99-7.09 (m, 2H), 7.14-7.22 (m,
2H) .

15 Example 38
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



H 200 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4-
difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was reacted with 156.2 mg (0.55 mmol) of
N-methyl-3- [(3,3,4,4,4-pentafluorobutyl)sulphonyl]propan-1-amine 25 according to general specification
11. It was purified using HPLC-Method 2. 174.6 mg (60% of theor.) of product was isolated. 158 5H),2.17
(mc, 2H), 2.28-2.38 (m, 4H),2.54 (t, 2H), 2.59-2.69 (d,1H), (m, 6.66 2H), (dd, 3.21 1H), (mc, 7.07 2H),

(mc, 3.44(mc, 1H),7.13 2H), (d, B4 7. 7(dd%
//S//
O
. F
F

HO O‘

F

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-

fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was

reacted with 68.2 mg (0.28 mmol) of N-methyl-3-[(4,4,4-
5 trifluorobutyl) sulphonyl]propan-1l-amine according to

general specification 11. It was purified using HPLC-

Method 1. 41 mg (30% of theor.) of product was

isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.24 (m, 6H),
10 1.28-1.43 (m, 2H), 2.02-2.21 (m, 8H), 2.23-2.48 (m,

9H), 2.72 (t, 4H), 3.09 (g, 4H), 6.87 (t, 1H), 6.95 (d,

1H), 7.00-7.09 (m, 2H), 7.14-7.23 (m, 2H).

Example 39

15 4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



1H), 7.41 (mc, 1H), 9.34 (s,1H). S Example 20 8-(3,4-Difluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol H3C--.N 10 HO 200
mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 162.8 mg (0.55 mmol) of N-methyl-4- [(414,%,5,5-pentafluoropentyl)sulphinyl]butan-1-amine
15 according to general specification 11. It was purified using HPLC-Method 2. 207.2 mg (66% of theor.)
of product was isolated. 'H-NR (B Z, SO-d): 8 =0.99-1.17 (m, 6H), 1.19- 1.28 (m, 2H), 1.44-1.54
(m, 2H), 1.56-1.66 (m, 2H), 20 1.91 (quin, 2H),.1.97 (t, 2H), 2.01-2.11 (m, 5H), 2.16 (mc, 2H), 2.22-2.44
(m, 6H), 2.54 (t, 2H), 2.65-2.77 (m, 3}), 2.80-2.88 @nc, 1H), 6.63-6.68 (m, 2H), 7.037.09 (m, 1H), 7.12 (d,

HO

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 72 mg (0.28 mmol) of N-methyl-4-
5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 18.3 mg (13% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.24 (m, 6H),
10 1.28-1.41 (m, 2H), 1.65-1.79 (m, 2H), 1.82-1.95 (m,
2H), 2.02-2.21 (m, 6H), 2.24-2.44 (m, 9H), 2.55 (mc,
2H), 2.66-2.77 (m, 2H), 2.98-3.10 (m, 4H), 6.87 (t,
1H), 6.96 (4, 1H), 7.00-7.09 (m, 2H), 7.14-7.22 (m,
2H) .
15
Example 40
4-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-methoxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
20 dihydro-5H-benzo[7]annulen-3-o0l



difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was reacted with 119.8 mg(0.55 mmol)of
N-methy1-3- 5[(3,3,3-trifluoropropyl)sulphinyl]propan-1-amine according to general specification 11. It
was purified using HPLC-Method 2. 171.1 mg (65% of theor.) of product was isolated. 'H-NR (500 MHz,
DMSO-d): 8 = 10 1.28 (m, 2H), 1.70-1.80 (m, 2.01-2.25/(m, 7H), 2.38-2.43 2.60-2.73 (m, 3H), 2.75-2.86
6.63-6.68 (m, 2H), 7.04-7.qg 5.26 (ddd, 1H), 7.41 (mc, 1H), 15 Example 22
8-(3,4-Difluoropheny1)-9-[6-fmethyl(3-[(3,3,3- trifluoropropyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annuIen-@- H30-,N 0 20 HO 160 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzoP, ulen-3-ol was reacted with 128.6 mg (0.55 mmol) of

N-methy1-3- [(3,3,3-trifluoropropyl)sulphonyljpropan-1-amine 5 according to general specification 11. It
was purified using HPLC-Method 2. 135. (30% of theor.) of product was isolated. 'H-NR (500 MHz,
DMSO-d): 8 =0.99-1.18 (m, 6H), 1.20- 2H), 81\(mc, 2H), 1.97 (t, 2H), 2.05 (mc, (s, 3H), 2.20 (mc, 2H),
2.31 (t, 2H), 2.35- 2H), 2.55 (t, 2H), 4.67-2.78 (m, 2H), 3.8 (mc, 2H), 3.40 (mc, 2H), 6.63-6.69 (m, 2H),
7.05-7.09 (m, 1H), 7.13 (d, 1H), 7.26 (ddd, 1), 7.41 A), 9.33 (s, 1H). 15 Example 23
8-(3,4-Difluoropheny1)-9-[6-(meth (3-- trifluorobutyl)sulphonyl]propyllamino)hexy11-6,7-

HO

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 94.1 mg (0.28 mmol) of N-(2-methoxyethyl) -
5 3-[(4,4,5,5,5-pentafluoropentyl) sulphonyl]propan-1-
amine according to general specification 11. It was
purified using HPLC-Method 2. 14.2 mg (9% of theor.) of
product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.01-1.29 (m, 8H),
10 1.93 (mc, 2H), 2.04-2.38 (m, 12H), 2.52-2.63 (m, 4H),
2.69-2.77 (m, 2H), 3.01-3.10 (m, 4H), 3.31 (s, 3H),
3.39 (t, 2H), 6.89 (t, 1H), 6.98 (4, 1H), 7.01-7.08 (m,
2H), 7.16-7.23 (m, 2H).

15 Example 41
4-Fluoro-8-(4-fluorophenyl)-9-{6-[ (3-methoxypropyl) {3-
[(4,4,5,5,5~-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-ol was
reacted with 136.3 mg (0.55 mmol) of N-methy1-3- [(4,4,4-trifluorobutyl)sulphonyl]propan-1-amine 25
according to general specification 11. It was purified using HPLC-Method 2. 140.1 mg (51% of theor.) of
product was isolated. 'H-NR(600MHz,DMSO-d):8 =0%9-1.17 (m, 6H), 1.19- 1.27(m,2H),1.76(mc,2H),
1.84-1.92 (m, 2H), 1.97 161 (t, 2H), 2.01-2.11 (m, 5H), 2.16 (mc, 2H), 2.28-2.46 (m, 6H), 2.54 (t, 2H),
3.08 (mc, 2H), 3.19 (t,%ﬂ%@%m, 6.66 (dd, 1H), 7.05-7.09 (m, 1H), 7.13 (d, 1H), 7.27 (ddd, 1H),
7.41 (mc, 1H), 9.35 (s, 1H). 5 Exa Iﬁ 478y(3,4-Difluoropheny1)-9-[6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyllami m'sﬁ’ﬁ dihydro-5H-benzo[7]annulen-3-ol H3C--N ,0 S' 10
HO Z

O

HO

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 98 mg (0.28 mmol) of 3-methoxy-N-{3-
5 [(4,4,5,5,5-pentafluoropentyl) sulphonyl ]propyl }propan-
l-amine according to general specification 11. It was
purified using HPLC-Method 2. 33.5 mg (21% of theor.)
of product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.01-1.31 (m, 8H),
10 1.68 (guin, 2H), 1.98 (quin, 2H), 2.05-2.38 (m, 12H),
2.51 (t, 2H), 2.57 (t, 2H), 2.68-2.78 (m, 2H), 3.02-
3.10 (m, 4H), 3.31 (s, 3H), 3.38 (t, 2H), 6.88 (t, 1H),
6.97 (4, 1H), 7.01-7.08 (m, 2H), 7.16-7.23 (m, 2H).

15 Example 42
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 155.1 mg (0.55 mmol) of N-methy1-3- [(4,4,5,5,5-pentafluoropentyl)sulphinyl]propan-l-amine
15 according to general specification 11. It was purified using HPLC-Method 2. 270 mg (92% of theor.) of
product was isolated. 'H-NR (600 MHz, DMSO-d): 8:%21.00-1.17 (m, 6H), 1.27 (mc, 2H), 1.78 (mc, 2H),
1.90 (quin, 2H), 1.97 (t, 2H), 202.05 (quin, 2H), 2.08-2.45 (m, 8H), 2.54 (t, 2H), 2.36- 2.69 (m, 2H),
2.71-2.79 (m, 2H), 2.82-2.88 (mH1EH, & 64 (U, 1H)O6.66 (dd, 1H), 7.05-7.09 (m, 1H), 7.13 (d, 1H), 7.28
(ddd, 1H), 7.42 (mc, 1H), 9.35 (s, 1H).\25 EXx 25 8-(3,4-Difluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyllamj#o)hexyl]-6, 7- dihydro-5H-benzo[7]annulen-3-ol 162 HO 200 mg
(0.46 mmol) of 9-(6-bromohexyl)-8-(3,4- difluorop y1)-§,7-dihydro-5H-benzo[7] annulen-3-ol was
reacted with 171.6 mg (0.55 mmol) of N-methy1-4- E
5[(4,4,5,5,5-pentafluoropentyl)sulphonyllbutain-1-amine according to general specification 11. It was
rgduct was isolated. 1H-N1'R (500 MHz,
DMSO-d): 8 = 1.00-1.18 (m, 6H)(1.28\ _(ddd, 1H), 7.4d"(mpc, 1H), 9.33 (s, 1H). 15 Example 26

V,
D

8-(3,4-Difluoropheny1)-9-(6-[(2-hydroxy-2- methylpropyl!)(3-[(3,3,3-
trifluoropropyl)sulphinyl]propyia exyll-6,7- 20 dihydro-5H-benzo[7tannulen-3-ol 200 mg(0.46
mmol)of9-(6-bromohexyl) / ropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was

HO

150 mg (0.34 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 116.3 mg (0.41 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphinyl]propan-l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 96 mg (44% of theor.) of product
was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.01-1.23 (m, 6H),
10 1.28-1.40 (m, 2H), 2.00-2.46 (m, 17H), 2.62-2.86 (m,
8H), 6.86 (t, 1H), 6.93 (d, 1H), 7.00-7.07 (m, 2H),
7.14-7.21 (m, 2H).

Example 43

15 4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



reacted with 151.8 mg (0.55 mmol) of 2-methyl-1-(f3-
5[(3,3,3-trifluoropropyl)sulphinyl]propyllamino)propan- 2-01 according to general specification 11. It was
purified using HPLC-Method 2. 62.9 mg (22% of theor.) of product was isolated. 1H-N1'R (300 MHz,
chloroform-di): 8 = 0.98-1.28 (m, 14H), 10 1.87-2.00 {&F 2H), 2.02-2.17 (m, 4H), 2.27-2.45 (m, 6H),
2.53-2.86 (m, 8H), 2.86-2.95 (m, 2H), 6.73 (d, 1H), 6.76 (dd, 1H), 6.90-6.97 (m, 1H), 7.04 (ddd, 1H),
7.08-7.18 (m, 2H). 15 Example 2@~(3:4-Difjuoropheny1)-9-(6-[(2-hydroxy-2- methylpropyl)(3-[(3,3,3-
trifluoropropyl)sulphonyl]propyllamino)hexyll46,7- dinydro-5H-benzo[7)annulen-3-ol 164 HO 200
mg(0.46 mmol)of9-(6-bromohexyl)-8-43,4- difluonogfeny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was
reacted with 160.6 mg (0.55 mmol) af 2-methyl-1S¢3;
3[(3,3,3-trifluoropropyl)sulphonyl]prg yIIaminq?propa - 2-01 according to general specification 11. It was
purified using HPLC-Method 2. 414 mg,(14% of theor.)of product was isolated. 'H-NR (300 MHz,
chloroform-di): 8 =0.97-1.38 (m, 1 \91-2.18 fm, 3.28-2.47 (m, 6H), 2.54-2.80 (m, 6H),
3.04-3.13 (m, 2H), 3.16-3.24 (m,(2H), & 3. 79 (m, 2H)F6.9 -607 (m, 1H), 7.04 (ddd, 1H), 7.08-7.19 (m,
2H). 15 Example 28 8-(3,4-DifluokophgnyT)-9-(6-[(2-hydroxy-B- methylpropyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphiryl]prep \no)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol 165 HO 200 mg
A- difluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-ol was
. al) of 2-methyl-1-(f3- 5[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyllamino)propan-2-ol according to general specification 11. It was purified
using HPLC-Method 2. 64.7 mg (20% of theor.) of product was isolated.

150 mg (0.34 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-

fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was

reacted with 128.7 mg (0.41 mmol) of N-methyl-4-

5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 110.4 mg (48% of theor.) of
product was isolated.

TH-NMR (400 MHz, chloroform-d;): o = 1.02-1.22 (m, 6H),

10 1.39 (mc, 2H), 1.72-1.82 (m, 2H), 1.85-1.95 (m, 2H),
2.02-2.37 (m, 10H), 2.41 (s, 3H), 2.49 (mc, 2H), 2.60-
2.75 (m, 4H), 3.06 (g, 4H), 6.85 (t, 1H), 6.92 (d, 1H),
7.00-7.07 (m, 2H), 7.14-7.21 (m, 2H).

15 Example 44
8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(4,4,64-
trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l
Hé}\N




10'H-NR (300 1.82-1.99 8H), 6.73 7.04 (ddd, 15 Example 29 8-(3,4-Difluoropheny1)-9-(6-[(2-hydroxy-2-
methylpropyl)(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllamino)hexyll-6,7-
dihydro-5H-benzo[7)annulen-3-ol 166 HO 200 mg (0.46 mmol) of 9-(6-bromohexyl)-8-(3,4-
difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol Was reacted with 195.9 mg (0.55 mmol) of
2-methyl-1-(f3- 3[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllamino)propan-2-ol according to general
specification 11. It wa$ pifified usthg FIPE-MethodZE 61 mg(18% e TresEy of produtt Was isolated.
10'H-NR (300 MHz céHioraformikdi)y8 =-0.97 -8 32y(@roL4H), He 89X 45 ullGit); 2-563-2:69s(m, 4H),
§O9S (33141 [()nrfll 4H), 640648 (M, 2H), 6.9146. 981{%1 1|r|() 3@%@?} IH)£7. O&fm%%ﬁ@)lﬁw-lffjixample
ifluorop e riflup, ropyllamino)hexy11-6,7-
dihydro-5H-benzo[7 ;hr%%%n%- EW%(%]‘%% tﬁ%é mmollJ)o?‘é1 n(L:‘%/brom exyl)-8-(3,4-
difluoropheny1§-6, 72§iRGaro-5H- ﬁ@nz%T?]eéﬁr]ruIéﬁ%’c-bﬂv%%tré(&&eﬁ]\/\/nﬁ 4383 B {6 55 Rol) of
N-ethy1-3-[(3,3,3- 5u¢ifluardpropyl)Sifplomidlgropan-1-drizie accordirg1o denefdl Speéification 11. It was
purified using HPLQMethad 21344 g (55%0f/theor.) of preduct was;isalatedw HiNR 308 MHz,

O an AL e (0 3 it ileie Lon] Sahare
m xample ifluoro -9- methoxyethy
pentafluoropentyl)suIpﬁ%)nyll}profp;?lﬁeirrcllmot gxyll 61 3 15% ch‘ et))e?nzo[ %anrﬂjle - -oI 3%3

heor (@] produc was isolate

'H-NMR (400 MHz, chloroform-d;): & = 1.06-1.34 (m, 8H),
1.59 (quin, 2H), 1.85 (mc, 2H), 2.03-2.24 (m, 11H),
2.26-2.40 (m, 6H), 2.61 (t, 2H), 2.98-3.06 (m, 4H),
6.66-6.79 (m, 5H), 7.15 (d, 1H).
15 Example 44a
Napthalene-1,5-disulphonic acid salt (2:1) of 8-(3,5-
difluorophenyl)-9-[6- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
F F FF
P P
HC\N OH WC\N/\V/\V/%

OSO
F

{ s
o $=0
” L0

8-(3,5-difluorophenyl)-9-[6- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l1 (500 mg, 0.81 mmol) was
dissolved in ethanol (10 mL), and toluene (10 mL) and
25 then a solution of naphthalene-1,5-disulphonic acid
(234 mg, 0.812 mmol) in water (1 mL) were added. The
solution was stirred in an open round-bottomed flask at
room temperature and left to evaporate slowly. At a
residual amount of solution of about 20%, the
30 crystalline compound that had formed was filtered off,
washed with a small amount of toluene/ethanol solution

(1/1) and then dried for some days in air and then



168 HO 100 mg(0.23 mmol)of9-(6-bromohexyl)-8-(3,4-
difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol was reacted with 94.1 mg (0.28 mmol) of
N-(2-methoxyethyl)- 5 3-[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1- amine according to general
specification 11. It was purified using HPLC-Method £330 mg (31% of theor.) of product was isolated.
'H-NR (300 MHz, chloroform-di): 8 = 1.00-1.33 (m, 8H), 101.96-2.40 (m, 12H), 2.46 (mc, 2H), 2.56-2.65
(m, 2H), 2.70-2.82(k¥ 4+H18.03131¢6 (M1410),V3-3248; 3H)! B.49(t, 2/ %6.7956.79(%, 2H). 6.90-6.98 (m,
1H), 7.04 (ddd, 1H)n@tl:Z 1N m] 26D d15Exampliec32 8:(8,4<Difluersp hemyl) :8:¢6-[(3-methoxypropyl) (3-
[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol 169
H3C-..0 HO 100 nmy{(8.23ia1aol)af9s(6-bromohexyh)8; (3,4Rrdifluoraphermyda-6, 7 ®iky dresbH-benzo[ 7]

e e i pSicaton 1. 1
4,5,5,5-pentaflugropentyl)sulphonyl]propylipropan- 1-amine according to geneyal specification 11.
was purified usllgng H E. ?K}I%%od f's. gg 330/%0%) thegﬁsn](%? prcﬁ%uctcv?/a%g‘?sgl%ted.{ 'H-IgﬁE(SOO MHz,
chloroform-di): 8 = G98LY 33, 81 C201.681158156, F2HYe 1 199-245 (Mi °14H),(2642.79%m, 6H), 3.09

(mc, 4H), 3.32 (s, 3A)9) . which might offer potential processing advantages
(grinding, tableting) compared with the example
compound 44, which melts at 71°C (AH = 65 J/g).

10 'H-NMR (400 MHz, DMSO-ds) &: 9.4 (bs, 2H), 8.95 (bs,
2H), 8.84 (4, 2H), 7.92 (d, 2H), 7.40 (t, 2H), 7.15 (m,
4H), 6.96 (4, 4H), 6.67 (m, 4H), 3.20 (m, 8H), 3.07
(bm, 2H), 2.95 (bm, 4H), 2.86 (bm, 2H), 2.68 (d, 6H),
2.55 (t, 4H), 2.45 (m, 8H), 2.34 (t, 4H), 2.05 (m, 4H),

15 1.95 (t, 4H), 1.91 (m, 4H), 1.70 (m, 8H), 1.47 (m, 4H),
1.16-1.10 (m, 8H).

13C-NMR (100 MHz, DMSO-d¢) &: 162.2 (dd), 156.1, 147.6
(t), 143.8, 142.0, 137.9, 133.7, 130.6, 129.5, 129.0,
127.3, 127.1 (g), 123.9, 123.8, 115.3, 113.0, 111.3
20 (dd), 101.8 (t), 55.0, 54.2, 50.7, 50.2, 39.6 (signal
hidden by DMSO-ds¢ signal), 33.4, 32.3, 32.1, 31.4,
31.2, 31.0, 28.5, 25.6, 23.1, 22.1, 18.4, 14.9 (q).

LC-MS: Ry = 1.30 min

MS (ESI pos): m/z 616 (M+H)"
25 LC-MS method: MHZ-QP-GO-1

Instrument: Micromass Quattro Premier with Waters UPLC
Acquity; column: Thermo Hypersil GOLD 1.9 p 50 x 1 mm;
eluent A: 1 1 water + 0.5 ml 50% formic acid, eluent B:
1 1 acetonitrile + 0.5 ml 50% formic acid; gradient:

30 0.0 min 90% A - 0.1 min 90% A - 1.5 min 10% A - 2.2 min
10% A Furnace: 50°C; flow: 0.33 ml/min; UV-detection:
210 nm.

IR



6.80 (m, 2H), 6.90-6.97 (m, 1H), 7.19 (m, 2H). 15 Example 33
4-Fluoro-8-(4-fluoropheny1)-9-(6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 170 200 mg
(0.46 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluoropiény1)-6,7-dinydro-5H-benzo[7] annulen-3-olwas
reacted with 163.9 mg(0.55 mmol)of N-methy1-3-

5[(4,4,5,5,5- pentaflG@rodé*ﬂi%sulﬁH&?yl]p?o%% 1-afmife adcording 16 §eneraP $Pecification 11. It was
purified usingKiesel60{solventadichlarsmethane o dichiyemetitaite-methianol 95(8), 156 #ng (51% of theor.)

of product was isolatedg10'H:ANR (3094WHz; ghlerofery-dix §1= 1H4x1.375(n, &) 1.9152.03 (m, 2H),
2.04-2.38 (m, 15H), 42 (t, %H) 2-68-2.78 (m, 2H), 2.99- (m,4H), 6.88 (t, 1H), 6.95- 7.09 (m, 3H),
7.14-7.23 (m, 2H). 1 xan%ple 34?1 Fl%o?o ﬁucﬁgrso%ph%n%/gl) 9-[6-(methyl(3-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]pr yI mino)hexy11- 6 7 dihydro-5 zo[71lannulen-3-ol 171 100 mg
(0.23 mmol) of\% -(67 thea i Ca)l oF m& % dro-5H-benzo[7] annulen-3-olwas
reacted with78.1 m%(o 28 {grglgé)ofi\hmetggl 5[(3 3,4,4,4- pentafluorobutyl)sulphonyl]propan -1l-amine

Melting points were determined by differential scanning
calorimetry, which was carried out on the Mettler-
Toledo 823° DSC apparatus with a TSO801RO autosampler
10 and STAR® software. The analyses were performed in 40-
pL-aluminium crucibles with closed covers with a small
hole (about 0.2 mm). The sample weight was as a rule
1.5-3 mg. The heat flux was measured in the temperature
range 30°C to 400°C at a heating rate of 10°C per

15 minute under an argon stream of 30 mL/min.

Thermogravimetric analysis (TGA)

no weight loss before endothermic fusion

The thermogravimetric analyses were performed on the
Mettler-Toledo TGA/SDTA851° TGA apparatus with a
20 TSO801RO autosampler and STAR® software. The analyses
were carried out in open 100-uL-aluminium crucibles.
The sample weight at the start of the experiment was as
a rule 1.5-3 mg. The weight of the sample was measured
over a temperature range from 30°C to 400°C at a heating
25 rate of 10°C per minute under an argon stream of

30 mL/min.

Polarization light microscopy (PLM)

PLM (100x): crystalline

Polarization 1light microscopy was carried out on a
30 polarization 1light microscopy imaging system for
determination of particle size distribution of the
Clemex PS3 type with a microscope of the Leica DM type
with 50X-, 100X-, 200X- and 500X-lenses, a high-



according to general specification 11. It was purified using HPLC-Method 1. 60 mg (41% of theor.) of
product was isolated. 1H-N1'R (300 MHz, chloroform-di): 8 = 1.02-1.24 (m, 6H), 10 1.34 (mc, 2H),
2.02-2.17 (m, 6H), 2.27-2.44 (m, 7H), 2.52-2.77 (m, 6H), 3.17 (mc, 2H), 3.24 (mc, 2H), 6.87 (t, 1H), 6.96
(d, 1H), 7.00-7.09 (m, 2H), 7.15-7.22 (m, 2H). 15 Exah¥dle 35
4-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl(4-[(4,4,5,5,5-
pentaﬂuoropentyl)sﬁl%?m%yl}bkﬂwIdﬁﬁﬁ@%@‘ﬁ%q @Wé%%%ﬁié[?‘%ﬁhuléﬁ@%ﬂﬁ? 100 mg
(0.23 mmol) of 9-(6xbreaichexah)d4-fluoroe8-¢4-i thaoropheny 136 d<ihydresS Hvbenze{dk annulen-3-olwas
reacted with 81.4 mg{Q.28 mnael)ofy-methyh-dn Si(4:4.5:%9.50pertafluprapentyhsulphinylutan-1-amine
according to general s&efglcatlgn 11rel}nw purlfled u5| HPL%:uM tho 1 46 mg?[;z 1% 9 of theor.) of
product was isolated” I-?NR{ 06 MHz oroform j; = 1.021 3 8-1.42 (m, 2H),
1.64-1.91 (m, 4H), 2022 4% (nﬁﬂ%ﬁlﬁné%éo 2187 tm °81Y, 6552- 63% (W%H?%@@% 08 (i, 2H), 7.13-7.22
(m, 2H). Example 361154 FILicra8>(4fluordpreany th9-[64(sirsthy (3 (3783- covered with
trifluoropropyl)sulphinyiprepytamino) hexyd b-6;%3 dihydro-5H-benzo[71lannulen-3-ol 173 100 mg (0.23
mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7] annulen-3-olwas reacted
with 59.9 mg (0.28 mraek.of N-methyl,34(63,3,3-

Analysis. Calculated for 2 (C32H42F5NO3S) + CyoHgOgSy, +
10 H,O: %C 57.80, %H 6.16, %N 1.82.

Found: %C 57.7, %H 6.0, SN 1.9.

The elemental analyses were carried out by Currenta
according to DIN-ISO 17025.

Example 45

15 8-(3,4-Difluorophenyl)-9-[6-(methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l

HSC\N/\\\\
0

200 mg (0.46 mmol) of 9- (6-bromohexyl)-8-(3,4-
20 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 144.1 mg (0.55 mmol) of N-methyl-4-
[(4,4,4-trifluorobutyl) sulphonyl]lbutan-1-amine
according to general specification 11. It was purified
using HPLC (HPLC-Method 2, XBridge CC18, 5u, 150 x
25 19 mm, 25 mL/min, solvent: water with 0.2% ammonia-

acetonitrile 40:60, 0-1 minute; 40:60 -> 0:100, 1-11



5 trifluoropropyl)sulphinyl]propan-l-amine according to general specification 11. It was purified using
HPLCMethod 1. 46 mg (35% of theor.) of product was isolated. 'H-NR (300 MHz, chloroform-di): 8 =
1.01-1.25 (m, 6H), 10 1.27-1.40 (m, 2H), 1.98-2.16 (m, 6H), 2.27-2.44 (m, 7H), 2.54-2.99 (m, 10H), 6.87
(t, 1H), 6.94 (d, 1H), 6.99-7.09 (m, 2H), 7.14-7.22 (m,’2H). Example 37
154-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(3-[(3,3,3- trifluoropropyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[7tHtferi-3b1 1974  Hoolmgio23-fimol) 68 9NB-bfbriohekyl)-25Rioro-8-(4-
fluorophenyl)-6,7-dilfydroebidbenzof 7l annatend3-olwas reacted with 64.3 mg (0.28 mmol) of
N-methyl-3-[(3,3,3- %Uﬁﬁ;@rq@r@@yﬁgglph@gyl},gr@g@lr}nLaminesacgomi@g ta genergl spegification 11. It was

purified using HPLCMethod 1. A4 mg (33% eor of pr. ct a N1R(300 MHz,
chloroform-di): 8 = C1l0 8124? m, 6H%§10'12 t%41 rﬁ}1 2H)?§;J QSCE é%G 214}§|(m 7H),

2.59-2.78(m, 6F1), 3°1G-3:26(, 4HY: 6.8%(t; 1H4):6.96(HC 1HY 1@99? 291) 7%4-739(m, 2H). 15
Example 38 4-Fluoro- 8J9(46flu7(frodheny&l)%r[66(rﬁém@l(37[(4 (B 4-1H), 7 04 ‘(ddd, 1H),
trifluorobutyl)sulphonytipropylaminp)exyl11-6,7- dihydro-5H-benzo[71lannulen-3-ol 175 100 mg (0.23
mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-olwas
Example 46
10 8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l

HSC\N/\\\\
0

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,5-
15 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 88.6 mg (0.36 mmol) of N-methyl-4-[(3,3,3-
trifluoropropyl)sulphonyl]butan-1-amine according to
general specification 11. It was purified using HPLC-
Method 1. 113 mg (62% of theor.) of product was
20 isolated.
lH-NMR (300 MHz, chloroform-d;): & = 1.02-1.27 (m, 6H),
1.32-1.48 (m, 2H), 1.74-1.99 (m, 4H), 2.00-2.15 (m,
4H), 2.36 (t, 2H), 2.41-2.77 (m, 11H), 3.11 (t, 2H),
3.16-3.25 (m, 2H), 6.63-6.80 (m, 5H), 7.11 (d, 1H).
25
Example 47
8-(3,4-Difluorophenyl)-9-[6- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]l-6,7-
dihydro-5H-benzo[7]annulen-3-0l



reacted with 68.2 mg (0.28 mmol) of N-methyl-3-[(4,4,4- 5 trifluorobutyl)sulphonyl]propan-l-amine
according to general specification 11. It was purified using HPLCMethod 1. 41 mg (30% of theor.) of
product was isolated. 'H-NR (300 MHz, chloroform-di): 8 = 1.01-1.24 (m, 6H), 10 1.28-1.43 (m, 2H),
2.02-2.21 (m, 8H), 2.23-2.48 (m, 9H), 2.72 (t, 4H), 3.0%¢q, 4H), 6.87 (t, 1H), 6.95 (d, 1H), 7.00-7.09 (m,
2H), 7.14-7.23 (m, 2H). Example 39 154-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl&nigd)hexy11-6,7- dinydro-5H-benzo[71annulen-3-ol 176 100 mg
(0.23 mmol) of 9-(6-bromohexyl)-4-flugro-8-(4<fluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-olwas
reactedwith72 mg(0.28 mmol)ofN-methy1-4- 5[(4,4%,5,5-pentafluoropentyl)sulphonyl]butan-1-amine
according to general specification 11\ It was puy using HPLC-Method 1.18.3 mg(13% of was isolated.
1H-N1'R(300MHz,chloroform-di):8 = .28-1.4£m,2H ,1.65¥1.79(m, theor.)of product 1.02-1.24(m,6H),

2H),1.82-1.95(m, 2H), 2.02-2.21 ( £
F
HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,4-

difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 88.6 mg (0.36 mmol) of N-methyl-4-[(3,3,3-
5 trifluoropropyl)sulphonyl]butan-1-amine according to
general specification 11. It was purified using HPLC-
Method 1. 130 mg (68% of theor.) of product was
isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.03-1.25 (m, 6H),
10 1.31-1.42 (m, 2H), 1.77 (quin, 2H), 1.91 (quin, 2H),
2.01-2.14 (m, 4H), 2.34 (t, 2H), 2.39 (s, 3H), 2.44
(mc, 2H), 2.55-2.74 (m, 6H), 3.09 (mc, 2H), 3.20 (mc,
2H), 6.70-6.77 (m, 2H), 6.91-6.96 (m, 1H), 7.03 (ddd,
1H), 7.09-7.17 (m, 2H).
15
Example 48
8- (4-Fluorophenyl)-9-[6- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l

HyC—p



2.24-2.44 (m, 9H), 2.55 (mc, 2H), 2.66-2.77 (m, 2H), 2.98-3.10 (m, 4H), 6.87 (t, 1H), 6.96(d, 1H),
7.00-7.09(m, 2H), 7.14-7.22 (m, 2H).

187

126 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 94.7 mg (0.36 mmol) of N-methyl-4-[(4,4,4-
trifluorobutyl)sulphonyl]butan-1-amine according to
5 general specification 11. It was purified using HPLC-
Method 1. The product was dissolved in dichloromethane,
washed once with saturated sodium hydrogen carbonate
solution and three times with water, dried over
magnesium sulphate and concentrated by evaporation.
10 105 mg (58% of theor.) of product was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.35 (m, 8H),
1.58 (quin, 2H), 1.78-1.91 (m, 2H), 2.02-2.41 (m, 17H),
2.61 (t, 2H), 2.96-3.06 (m, 4H), 6.66-6.74 (m, 2H),
6.99-7.08 (m, 2H), 7.12-7.23 (m, 3H).

15
Example 49
8- (4-Fluorophenyl)-9-[5- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)pentyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
F
(0]
H,C \ F
N \\
0]
F
20 HO

130.4 mg (0.32 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 101.4 mg (0.39 mmol) of N-methyl-4-
[(4,4,4-trifluorobutyl) sulphonyl]lbutan-1-amine

25 according to general specification 11. It was purified
using HPLC-Method 1. The product was dissolved 1in
dichloromethane, washed once with saturated sodium
hydrogen carbonate solution and three times with water,

dried over magnesium sulphate and concentrated by



15 Example 40 4-Fluoro-8-(4-fluoropheny1)-9-(6-[(2-methoxyethyl)[3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllaminolhexyll-6,7- 20 dihydro-5H-benzo[7tannulen-3-ol 177 100 mg
(0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-olwas
reacted with 94.1 mg (0.28 mmol) of N-(2-methoxyethyif 5
3-[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1- amine according to general specification 11. It was
purified using HPLCM&RBAT2.014.2 Mg (9% of Micor. Péf pldthitt was Bblatedoduct  TREN1'R (400
MHz, chloroform-di} &zx4dted-1.29 (m, 8H), 101.93 (mc, 2H), 2.04-2.38 (m, 12H), 2.52-2.63 (m, 4H),
2.69-2.77 (m, 2H), 3:0%m3r10(60 04t 3. 3L kS 30339ty 2H), 6.89 (bAH), $98{d, 14 7.01-7.08 (m,
2H), 7.16-7.23 (m, %H)3715 xampleﬁlF]. 4- Flyo g -8- 4 fluo gen )= %19 [Q‘?lm thox pro yI)[3-
[(4,4,5,5,5- pentafluoropentﬁ Ifphony %: amlno exy %1 hydro-5H- bgnzo[7 anrfl)ulen 3-ol 178
mmmmzm%ﬁ&%WWm%&w4<%%@%m heny1)28, 72dihydr&BH-behzo[7]
annulen-3-olwas re&cted-witA ©8(mg @128 mMmbl)-af-3-methoxyN~(3-
5[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propyllpropan- 1-amine according to general specification 11. It
was purified using BEL{sMetRed 2. 33.5 mg (21% of theor.) of product was isolated.

4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-[(3,3,3-

10 trifluoropropyl)sulphonyllbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

H3C\N/\\\\
OO

o/’S
£ F
F
(>

HO O‘

F
130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was

15 reacted with 88.6 mg (0.36 mmol) of N-methyl-4-[(3,3,3-
trifluoropropyl)sulphonyl]butan-1-amine according to
general specification 11. It was purified using HPLC-
Method 1. 115 mg (63% of theor.) of product was
isolated.

20 lH-NMR (300 MHz, chloroform-d;): & = 1.01-1.24 (m, 6H),
1.30-1.45 (m, 2H), 1.68-1.82 (m, 2H), 1.91 (quin, 2H),
2.01-2.16 (m, 4H), 2.27-2.39 (m, 5H), 2.44 (mc, 2H),
2.54-2.77 (m, 6H), 3.10 (mc, 2H), 3.19 (m, 2H), 6.86
(¢, 1H), 6.94 (4, 1H), 7.04 (tt, 2H), 7.14-7.22 (m,

25  2H).

Example 51



'H-NR (400 MHz, chloroform-di): 8 = 1.01-1.31 (m, 8H), 10 1.68 (quin, 2H), 1.98 (quin, 2H), 2.05-2.38 (m,
12H), 2.51 (t, 2H), 2.57 (t, 2H), 2.68-2.78 (m, 2H), 3.02- 3.10 (m, 4H), 3.31 (s, 3H), 3.38 (t, 2H), 6.88 (t,
1H), 6.97 (d, 1H), 7.01-7.08 (m, 2H), 7.16-7.23 (m, 2H). 15 Example 42
4-Fluoro-8-(4-fluoropheny1)-9-(6-(methyl(3-[(4,4,5,5,5-89
pentafluoropentyl)sulphinyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-o0l 179 150 mg
(0.34 mmol) of 9-(6broéfmdhesaArRRIRIBro-3-04- [fucrdpheky i} 6 [7-8ikydio-5H-benzo[7] annulen-3-olwas
reacted with 116.3 mgi @140 mmobef N-methid:8-1 1 butyl}amino) hexyl] -6, 7-
5[(4,4,5,5,5-pentaflygriopentyl}sulphinyfpropanrdiaming gecording to general specification 11. It was
purified using HPLC-Method 1. Was isol . 96 mg(44%oftheor.)ofproduct 'H-NR(400
MHz,chloroform-di):8 =1.01-1. 2 ‘HH) 1.28-1.40 (m, 2H), 2.00-2.46 (m, 17H),2.62-2.86 (m, 8H),6.86 (t,

i‘é)\e

5 122 mg (0.29 mmol) of 9-(6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 86.7 mg (0.35 mmol) of N-methyl-4-[(3,3,3-

trifluoropropyl)sulphonyl]butan-1-amine according to

general specification 11. It was purified using HPLC-
10 Method 1. 110 mg (64% of theor.) of product was

isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.25 (m, 6H),

1.28-1.43 (m, 2H), 1.76 (guin, 2H), 1.91 (quin, 2H),

2.01-2.17 (m, 4H), 2.29-2.48 (m, 7H), 2.53-2.76 (m,
15 6H), 3.09 (mc, 2H), 3.20 (mc, 2H), 6.68-6.77 (m, 2H),

7.03 (tt, 2H), 7.09-7.22 (m, 3H).

Example 52
8- (4-Fluorophenyl)-9-[5- (methyl{4-[(3,3,3-

20 trifluoropropyl)sulphonyl]butyl}amino)pentyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



1H), 6.93(d, 1H), 7.00-7.07(m, 2H), 7.14-7.21 (m, 2H). Example 43
154-Fluoro-8-(4-fluorophenyl1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 180 150 mg
(0.34 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- 190

HO |I'i]

122 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 89.8 mg (0.36 mmol) of N-methyl-4-[(3,3,3-
5 trifluoropropyl)sulphonyl]butan-1-amine according to
general specification 11. It was purified using HPLC-
Method 1. 118 mg (68% of theor.) of product was
isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.27 (m, 4H),
10 1.41 (mc, 2H), 1.69-1.95 (m, 4H), 1.99-2.17 (m, 4H),
2.34 (mc, 2H), 2.41 (s, 3H), 2.48 (mc, 2H), 2.53-2.75
(m, 6H), 3.07 (mc, 2H), 3.15-3.22 (m, 2H), 6.68-6.76
(m, 2H), 6.99-7.08 (m, 2H), 7.12 (d, 1H), 7.14-7.20 (m,
2H) .
15
Example 53
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas reacted with 128.7 mg (0.41 mmol)of
N-methy1-4- 5[(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan-1-amine according to general specification
11. It was purified using HPLC-Method 1. 110.4 mg (48% of theor.) of product was isolated. 1H-N1'R (400
MHz, chloroform-di): 8 = 1.02-1.22 (m, 6H), 10 1.39 (d¢, 2H), 1.72-1.82 (m, 2H), 1.85-1.95 (m, 2H),
2.02-2.37 (m, 10H), 2.41 (s, 3H), 2.49 (mc, 2H), 2.60- 2.75 (m, 4H), 3.06 (q, 4H), 6.85 (t, 1H), 6.92 (d,
1H), 7.00-7.07 (m, 2H), 7.14-7.21,0Gwn,2H). 15 Example 44 8-(3,5-Difluoropheny1)-9-[6-(methyl(4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllamino)hekyl]-6, ilwdro-5H-benzo[7]annulen-3-ol 181 200 mg(0.46
mmol)of9-(6-bromohexyl)-8-(3,5- diflyérophe -6,7-dihydro-5H-benzo[7]annulen-3-ol was reacted with
144.1 mg (0.55 mmol) of N-methy1-4- [(4,4,4-trifl butyl)sulphonyl]butan-1-amine 5 according to

[ ified using HPLC (HPLC-Method 2, then with XBridge C18, 511, 150 x
ammeriig-&écetonitrile 40:60, 0-1 mlnute 40:60 -> 0:100, 1-11

duin, 2H), 1.85 (mc, 2H), 2.03-2.24 (m, 11H), 2.26-2.40 (m,

66-6.79 (m, 5H), 7.15 (d, 1H). 15 Example 44a

:1) of 8-(3,5- difluoropheny1)-9-[6-(methyl(4-[(4,4,4-

trifluorobutyl)sulphonyl]b yl]-6,7- dihydro-5H-benzo[7]annulen-3-ol 20

8-(3,5-difluorophenyiy)- [(4,4,4- trifluorobutyl)sulphonyl]butyllamino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-ol ﬁ 0 1 mmol) was dis oIv in ethanol (10 mL), and toluene (10
LTORER of naprinalbnii Slciouiphe acid (434 g D813 o B

mL) and 25 then a so ution of naphthale dISU|ph0nIC aci water (1 mL)
were added. The soltt6r %?%r%éd@n Zmddﬁléfr?F&Jr?d{b%%ﬁ?e[c? ﬂé§|@%¥%‘6ﬁ1 @%nperéﬁé?e and left to

evaporate slowly. At aaresidual anhouiit .of sajutich 87 abhoat 20%f the 80y stalline(@ompdund that had
formed was filtered off; washed witha smallameunt i taluene/ethanel soggm@lﬁbamignen dried for

some days in air a %EE'SP 182 QS:‘L')! undey é‘ﬁgwac“ﬂtm H ? g .(38%0) O the 2.1 ﬁ “HPLC-
napthalene-1-5-disu phonlc acid salt was obtained e data from NMR, LCMS, IR, DSC, TGA, PLM and

elemental analysis Hre-pfésented below. I,E\%cor‘dﬁﬁg toqs Feleh&Rtal énaﬂfsls Wé’%ﬁﬁ)omcontams 1 mol
equivalent water. TRé ®aittrhélts at 186C (AH = 60 Jig) , which might offer potential processing

advantages (grinding,-tedofeting) comparedmith-the-example cdmpaunub44, whichrmeksiat 71C (AH = 65
J/g). 10 1.34 (mc, 2H), 2.01-2.20 (m, 6H), 2.29-2.44 (m, 7H),

2.56-2.77 (m, 6H), 3.11-3.27 (m, 4H), 6.71-6.79 (m,

2H), 6.98-7.08 (m, 2H), 7.10-7.23 (m, 3H).

Napthalene 1,5- dlsulpho

Example 54

15 8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}laminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

HO~\\\\
N
/’\\\\\Soo



10 15 1H-N1'R(400MHz,DMSO-d)6:9.4(bs,2H),8.95(bs, 2H),8.84(d,2H),7.92(d,2H),7.40(t,2H),7.15(m,
4H),6.96(d,4H),6.67(m,4H),3.20(m,8H),3.07 (bm,2H),2.95(bm,4H),2.86(bm,2H),2.68(d,6H),
2.55(t,4H),2.45(m,8H),2.34(t,4H),2.05(m,4H), 1.95(t,4H),1.91(m,4H),1.70(m,8H),1.47(m,4H),
1.16-1.10(m,8H). C-NMR(100MHz,DMSO-d)6:162.2(eid%,156.1,147.6 (t), 143.8, 142.0, 137.9, 133.7,
130.6, 129.5, 129.0, 127.3,127.1(q),123.9,123.8,115.3,113.0,111.3 20 (dd), 101.8 (t), 55.0, 54.2, 50.7,
50.2, 39.6 (signal hititlerfsy DMSOLaé sigAan, 33.4, 323, 32.19 3104 P3P0y 108.8; 2476, 23.1, 22.1,
18.4, 14.9 (). LC-MSuRteph&0yhin-6 , M8i(ES1pos)Hrtz 646 [(Mek)2bdnCaMSImethed sMHZ-QP-GO-1
Instrument: Micromagss QuaitrQRremiep V\g'thn\g/ag@rsﬁPILdg‘Oqugiy Lolymn; Thesmo Hypersil GOLD 1.9 1l
50 x 1 mm; eluent A A % v%%[er +08 5 rp}lf?p% o ”5'1(1: a%l%r(ejlge{l Bl 1;c%onltrie + 0.5 ml 50% formic
acid; gradient: 30 0. o min 0.1 Pin 909 min L0 -'272 min"10% A Furnace: 50C; flow:
0.33 ml/min; UV-def&iont 219 rirf. %%%ﬁﬁ‘@ﬁf%&%%@%‘?nzéés 1615'2%88V 15761499, 1455,
1428, 1398, 1329, 129891 256,421, 100! 1186, 4148, 1387, LU60,1080,)98%, 9640872t 858, 826, 806,
763, 732, 713, 676,665,685, £2393cmi 5 Differential scanning calorimetry (DSC) M.p. 186C, AH = 60 J/g
Melting points wereidetarmined by giffereptialscanning galorimetry; which was carrieg gyt on the Mettler-
Toledo 823e DSC ﬁays W|th a TS%8C}1RO aggos Ier 1 ang S ﬁA S so%wilre Th7e analyses were
performed in 40- L- alumlnlum crucrbles thc osed C vefs w ‘a sma fe (abo mm) The sample

weight was as-8 rulé™<5-341¢: The heat flux was meastifed inlthe ®mpérature’rahe BUE to 400C at a

heating rate of 10C%&r, 6.71-6.80 (m, 2H), 6.99-7.08 (m, 2H), 7.11-7.22
(m, 3H).

Example 55

15 8- (4-Fluorophenyl)-9-{6-[ (3-hydroxypropyl) {3-
[(4,4,5,5,5~-
pentafluoropentyl)sulphonyl]propyl}amino]hexyl}—6,7—

dihydro-5H-benzo[7]annulen-3-0l

Tﬂ

F
F
HO
20 130 mg (0.31 mmol) 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was

reacted with 127.6 mg (0.37 mmol) of 3-({3-[(4,4,5,5,5-

pentafluoropentyl) sulphonyl]propyl }amino)propan-1-ol

according to general specification 11. It was purified
25 using HPLC-Method 1. 85.8 mg (41% of theor.) of product

was isolated.

'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.39 (m, 8H),

1.77 (mc, 2H), 2.02-2.41 (m, 12H), 2.50 (mc, 2H), 2.60



15 minute under an argon stream of 30 mL/min. Thermogravimetric analysis (TGA) no weight loss before
endothermic fusion The thermogravimetric analyses were performed on the Mettler-Toledo
TGA/SDTA851e TGA apparatus with a 20 T50801R0 autosampler and STARS software. The analyses
were carried out in open 100-11L-aluminium crucibles.”Phe sample weight at the start of the experiment
was as a rule 1.5-3 mg. The weight of the sample was measured over a temperature range from 30C to
400C at a heating 28%ate 6f110C pef minutd urider atargoR strear6f 3GtMIL/mih. Pblatization light
microscopy (PLM) PLM (100K} -crystallite, Polanizationdight(microscopy Was Gafrietkoutron a 30
polarization light miggpscopy imaging system for determination of particle size distribution of the Clemex
P53 type with a microscope of the Leica DM type with 50X-, 100X-, 200X- and 500X-lenses, a high- 184
resolution monochromatic_digital camera with 1600x1200 plxels and a motorized X-Y stage from
Marzhauzer, c&ntroﬁﬁﬁ"ﬁ?lg A8mex-ST-2000 control system. For sample measurement, a small amount
of crystalline 5 matérial suspemdedtiaray diord of 6it Waspladedrorealslile{(F6k26 . mn¥); then the
suspension was coverethwith aoeoysrglass $223x4Q mryokzieraentab analysis:- 6 , 7Analysis. Calculated for

2 (C32H42F5NOBSC)lh%QquQ@SE?eHZJOO[Hggn%qﬁgg -80,9%H 6.16, %N 1.82. Found: %C 57.7, %H 6.0,
%N 1.9. The elemental analyggs were carried out by Currenta according to DIN-ISO 17025. Example 45

158-(3,4-Difluoropheny1)-9-[6-(m thyl(4 4,4,4- trifluorobutyl)sulphonyl]butyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol H3§*-N 0\0

&

10 130 mg (0.31 mmol) 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 98.4 mg (0.37 mmol) of 2-({3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)ethanol
according to general specification 11. It was purified

15 using HPLC-Method 1. 75.6 mg (40% of theor.) of product
was isolated.

'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.39 (m, 8H),
2.00-2.23 (m, 6H), 2.35 (t, ) 2.51-2.77 (m, 6H),
2.85 (t, 2H), 2.94 (t, 2H), 3.13-3.31 (m, 4H), 3.75 (t,

20 2H), 6.72-6.80 (m, 2H), 7.03 (mc, 2H), 7.10-7.21 (m,

3H) .

Example 57

8- (4-Fluorophenyl)-9-{6-[ (3-hydroxypropyl) {3-[(3,3,3-
25 trifluoropropyl)sulphonyl]propyl}laminolhexyl}-6,7-

dihydro-5H-benzo[7]annulen-3-0l



HO 200 mg(0.46 mmol)of9-(6-bromohexyl)-8-(3,4- 20
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was reacted with 144.1 mg (0.55 mmol) of
N-methy1-4- [(4,4,4-trifluorobutyl)sulphonyl]butan-1-amine according to general specification 11. It was
purified using HPLC (HPLC-Method 2, XBridge C18, 5314, 150 x 25 19 mm, 25 mL/min, solvent: water
with 0.2% ammonia- acetonitrile 40:60, 0-1 minute; 40:60 -> 0:100, 1-11 185 minutes; 0:100, 11-15
minutes). 48 mg (17% of thgor.) of product was isolated. 'H-NR (400 MHz, chloroform-di): 8 = 1.05-1.35
(m, 8H), 1.60 (quin, 2H), 1.85 (mc,\2H)/2.08-2.25 (m, 11H), 5 2.26-2.39 (m, 6H), 2.60 (t, 2H), 2.98-3.07
(m, 4H), 6.68-6.75 (m, 2H), 6.92-6.97 m (ddd, 1H), 7.09-7.18 (m, 2H). Example 46
108-(3,5-Difluoropheny1)-9-[6-(methyK4-[(3,3,3{rifluoropropyl)sulphonyl]butyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol H3C--N HO"13 (0.30 mmol)of9-(6-bromohexyl)-8-(3,5- 15
was reacted with 88.6 mg (0.36 mmol) of
ne according to general specification 11. It was
of theor.Yof product was 20isolated. 'H-NR (300 MHz,
‘ 48 (m, 2H), 1.74-1.99 (m, 4H), 2.00-2.15 (m, 4H), 2.36 (t,

2H), 2.41-2.77 (m, 11H), 3.11 (t, 2H), 3. .25 (m, 2H), 6.63-6.80 (m, 5H), 7.11 (d, 1H). 25 Example 47

6-0Re [(3,3,3- trifluoropropyl)sulphonyl]butyllamino)hexyl]-6,7-

N-methy1-4-[(3,3,3- trifluoropropyl
purified using HPLCMethod 1. 113

130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 103.6 mg (0.37 mmol) of 3-({3-[(3,3,3-
5 trifluoropropyl)sulphonyl]propyl}amino)propan-1-ol
according to general specification 11. It was purified
using HPLC-Method 1. 79.7 mg (42% of theor.) of product
was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.38 (m, 8H),
10 1.70-1.83 (m, 2H) 2.02-2.21 (m, 6H), 2.35 (t, 2H), 2.47
(mc, 2H), 2.55-2.90 (m, 8H), 3.15 (t, 2H), 3.25 (mc,
2H), 3.74 (t, 2H), 6.71-6.81 (m, 2H), 7.03 (mc, 2H),
7.11-7.23 (m, 3H).

15 Example 58
9-{6-[(4-Fluorobenzyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyltaminolhexyl}-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l



130 mg(0.30 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-ol was
reacted with 88.6 mg (0.36 mmol) of N-methyl-4-[(3,3,3- 5 trifluoropropyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified using HPLCMethod 1. 130 mg (68% of theor.) of
product was isolated. '"H-NR (400 MHz, chloroform-di): %= 1.03-1.25 (m, 6H), 10 1.31-1.42 (m, 2H), 1.77
(quin, 2H), 1.91 (quin, 2H), 2.01-2.14 (m, 4H), 2.34 (mc, 2H), 2.55-2.74 (m, 2H), 6. 70 6. 77 (m, 2H), 1H),
7.09-7.17 (m, 2H). 15 Exagnple 48 8-GLFRRépheny1R9-[6-(méthyf(a femosexyl) -8~ (4
trifluorobutyl)sulphoniljbutyblaemino) hexyl-136 1 dibydro-berberizd[@ianhater3 3«0l 187wE26 mg(0.30
mmol)of9-(6-bromohexyl)-&s(4- flyarophenyiljk,7-digydro-pii-benzeBiannulegs3-olwas reacted with 94.7
mg (0.36 mmol) of @lmg%h 1- 42[%4 %Filﬂ oro%u I)gulphonyl]butan 1- amlneaccordlngto 5 general
LCMe 1. The product was dissolved in dichloromethane,

specification 11. It was using

washed once with %T&Eﬁé&%%ﬂﬂﬁﬁr}%]réﬁBﬁ%‘?ﬁé{ﬁéﬁ%@éﬁﬁﬁoﬁ Y e GRRISWRA welter, dried over
magnesium sulphate<axed ebncarttratéddatévapotationt 10v05 mygy58%af theory ofiBistuct was
isolated. 'H-NR (308iéiH3zachloroforn-ai)ng = 1.02-1.35 (18 1)58 (quinp2bhut78-%94 (M, 2H),
2.02-2.41 (M, 17H),:2.61(t,2H), 2.96-3.06 (m, 4H), 6.66-6.74 (m, 2H), 6.99-7.08 (m, 2H), 7.12-7.23 (m,

?rll;‘ll)uolritl)zlﬁsl)msﬂﬁ)sgnil 4u't:)I/lIJI %gﬁmzeggrli%y?fﬁb (%h%% éH benzoﬁlannulen 38HE031-020
(mc, .03-2 (m, .21-2.42 (m, 6H),

.48 (t, 2H), 2.57-2.66 (m, 2H), 2.90-3.00 (m, 4H),

.46 (s, 2H), 6.71-6.79 (m, 2H), 6.95-7.07 (m, 4H),

.14-7.24 (m, 5H).

<N W N

15 Example 59
4-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}aminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

g

HO |

F
130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0ol was
reacted with 117.3 mg (0.36 mmol) of 2-({3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]lpropyl }amino)ethanol

20

25 according to general specification 11. It was purified
using HPLC-Method 1. 48.1 mg (24% of theor.) of product

was isolated.



HO 130.4 mg(0.32 mmol)of9-(6-bromohexyl)-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted with 101.4 mg(0.39 mmol)of N-methy1-4-
[(4,4,4-trifluorobutyl)sulphonyl]butan-1-amine 25 according to general specification 11. It was purified
using HPLC-Method 1. The product was dissolved in €#iéhloromethane, washed once with saturated
sodium hydrogen carbonate solution and three times with water, dried over magnesium sulphate and
concentrated by 188 eW4Borativh. ¥87mg 5295 6f Bigerd:of productwad idolted ™H-NE (300 MHz,
chloroform-di): 8 = 1.0231.85,(nR16H), 1.93 (QuiR92H) ,1.83Kinc, 2H)42.04<2.42Hm, 17H)752.60 (mc, 2H),
2.94-3.05 (M, 4H), 6,6556.74 (M:3H), 5.99-7(08 (M1 2H)3 76k2-7.23 (M 3H) e xample 50,

4-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl(4-[(3,3.3- 10 trifl prapylsulphonyllqutyllaming)hexy11-6,7-
dihydro-5H-benzo[7%%$1’nuJI6(>ah%- -olgi30h%é) (0. O%mc?l?tbf%ﬁgib?fm%%efﬁ?-h-f#jﬁré-g?&?g

fluorophenyl)-é,7-dfﬁydr%HéH-benzoPtannulen-3-olwas 15 reacted with 88.6 mg (0.36 mmol) of
N-methy1-4-[(3,3,3- trifluoropropyl)sulphonyl]butan-1-amine according to general specification 11. It was
purified using HPLGMeifyak 16815 mg (63% of theor.) of product was isolated. 201H-N1'R (300 MHz,

chloroform-di): 8 = Ji.Qllﬂlgﬁo(_ngLlellLfihéQi%—éﬁeQ@ﬁHb_J{-@S-[J(.§Z}(gar%;g,ﬂrggj§glﬂi{b 2H), 2.01-2.16 (m,
4H), 2.27-2.39 (m, 5H), 2.4;1 (51%_2H), 2.54-2.77 (m, 6H), 3.10 (mc, 2H), 3.19 (m, 2H), 6.86 (t, 1H), 6.94
(d, 1H), 7.04 (tt, 2H5)>[, 7-14:7.23'(M, 252H). Example 51 189 8-(4-Fluoropheny1)-9-[6-(methyl(4-[(3,3,3-

trifluoropropyJSUlpFRSY B Gy HRFRRBIERYIES TR iRy driPs Heban 26 7 Rstritaei--of - 7 -

dihydro-5H-benzo[7]annulen-3-o0l

HO O‘

F

130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was

15 reacted with 122.3 mg (0.36 mmol) of 3-({3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)propan-1-ol
according to general specification 11. It was purified
using HPLC-Method 1. 56.6 mg (27% of theor.) of product
was isolated.

20 lH-NMR (300 MHz, chloroform-d;): & = 1.02-1.24 (m, 6H),
1.32 (m, 2H), 1.75 (mc, 2H), 2.01-2.39 (m, 12H), 2.50
(mc, 2H), 2.66-2.85 (m, 6H), 3.10 (mc, 4H), 3.75 (t,
2H), 6.87 (t, 1H), 6.95 (d, 1H), 7.04 (tt, 2H), 7.18
(m, 2H).

25
Example 61



H3C--N HO 5122 mg(0.29 mmol)of9-(6-bromohexyl)-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol was reacted with 86.7 mg (0.35 mmol) of
N-methyl-4-[(3,3,3- trifluoropropyl)sulphonyl]butan-l-amine according to general specification 11. It was
purified using HPLC- 10 Method 1. 110 mg (64% of tA€dr.) of product was isolated. 'H-NR (300 MHz,
chloroform-di): 8 = 1.01-1.25 (m, 6H), 1.28-1.43 (m, 2H), 1.76 (quin, 2H), 1.91 (quin, 2H), 2.01-2.17(m,
4H), 2.29-2.48 (m, Y, 12183276 (fr, BB REE9Y M, 2H)° 3126 (el 2pry6 6826 )77 (m, 2H), 7.03 (it,
2H), 7.09-7.22 (m, 3H}. Bxamplei 528 Hiiuarophenyb)-8a[b: (methyl(43[8,3)3] Bexy1} -
trifluoropropyl)sulphonyllauiyiaminenenty s 6v4--dikydea:5kl-benzo[ 7]annulen-3-ol 122 mg(0.30
mmol)of9-(6-bromohexyl)-8-(4- fluorophgnayl)-6,7-dihydro-5H-benzo[7] annulen-3-olwas reacted with 89.8
mg (0.36 mmol) of N-methﬂMN%oprgpyl)sulphonyl]butan-l-amine according to general

specification 11. It was purified using BPLCMetle@d 1. 118 mg (68% of theor.) of product was isolated.

HO

5 130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 94.3 mg (0.36 mmol) of 2-({3-[(3,3,3-
trifluoropropyl) sulphonyl]propyl}amino)ethanol
according to general specification 11. It was purified

10 using HPLC-Method 1. 22.7 mg (12% of theor.) of product
was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.03-1.25 (m, 6H),
1.34 (mc, 2H), 2.03-2.19 (m, 6H), 2.34 (t, 2H), 2.55
(mc, 2H), 2.60-2.80 (m, 6H), 2.84 (t, 2H), 3.15 (t,
15 2H), 3.23 (mc, 2H), 3.69 (t, 2H), 6.88 (t, 1H), 6.97
(d, 1H), 7.05 (tt, 2H), 7.19 (m, 2H).

Example 62

4-Fluoro-8-(4-fluorophenyl)-9-{6-[ (3-hydroxypropyl) {3-
20 [(3,3,3-trifluoropropyl)sulphonyl]propyl}amino]lhexyl}-

6,7-dihydro-5H-benzo[7]annulen-3-o0l



130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas
reacted with 87.2 mg (0.37 mmol) of N-methy1-3-[(3,3,3- 5 trifluoropropyl)sulphonyl]propan-1-amine
according to general specification 11. It was purified using HPLCMethod 1. 93.2 mg (53% of theor.) of
product was isolated.  'H-NR (300 MHz, chloroformtéd: 8 = 1.00-1.25 (m, 6H), 101.34 (mc, 2H),
2.01-2.20 (m, 6H), 2.29-2.44 (m, 7H), 2.56-2.77(m,6H), 3.11-3.27(m, 4H),6.71-6.79(m, 2H), 6.98-7.08 (m,
2H), 7.10-7.23 (m, 3H). Example 3-(AAFluorgphenyl1)-9-(6-[(2-hydroxyethyl)(3- [(4,4,5,5,5-
pentafluoropentyl)sulphq_w’rfﬁﬁaqnﬁno)he |-6,7- dihydro-5H-benzo[7)annulen-3-ol HO HO 192 130
eny1)-6,7-dihydro-5H-benzo[7] annulen-3-ol was reacted
fluoropentyl)sulphonyl)propyllamino)ethanol 5

It was gurified using HPLC-Method 1.78.4 mg(38% of theor.)of

=1F00-1.38(m,8H), 2.01-2.41 (mc,2H), (m, 2.86
F

mg(0.31 mmol)of9-(6-bromohexyl)-8-¢4- fluor
with 122.3 mg (0.37 mmol) of 2-((3-[
according to general specification 1}.
product was isolated. 'H-NR(300M{Hz,chloroform-diy:

HO

130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 99.4 mg (0.36 mmol) of 3-({3-[(3,3,3-
5 trifluoropropyl)sulphonyl]propyl}amino)propan-1-ol
according to general specification 11. It was purified
using HPLC-Method 1. 33 mg (17% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.37 (m, 8H),
10 1.73 (mc, 2H), 2.02-2.17 (m, 6H), 2.34 (t, 2H), 2.44
(mc, 2H), 2.60-2.80 (m, 8H), 3.12 (t, 2H), 3.23 (mc,
2H), 3.75 (t, 2H), 6.88 (t, 1H), 6.96 (d, 1H), 7.00-
7.09 (m, 2H), 7.14-7.23 (m, 2H).

15 Example 63
9-[6-(tert-Butyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)hexyl]-4-
fluoro-8- (4-fluorophenyl) -6, 7-dihydro-5H-

benzo[7]annulen-3-0l



3.06-3.16 2.62 (m, (t, 4H), 2H), 3.71 2.79 (mc, 2H), (m, 6.71-6.80 3H). (m, 2H), 6.99-7.08 (m, 2H),
7.11-7.22 Example 55 15 8-(4-Fluoropheny1)-9-(6-[(3-hydroxypropyl)(3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyl)propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol HO 20130
mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)26,7-dihydro-5H-benzo[7] annulen-3-olwas reacted
with 127.6 mg (0.37 mmol) of 3'-_‘(8-[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propyllamino)propan-I-ol
according to general specificgt'@ﬁ 1. It was purified 25 using HPLC-Method 1. 85.8 mg (41% of theor.) of
product was isolated. 'H-NR (EO((:) m)cﬁ(o\(ﬁ)rr;rbdi): 8 = 1.00-1.39 (m, 8H),

3 7/

S

7
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130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 121.6 mg (0.36 mmol) of N-tert-butyl-3-
5 [(4,4,5,5,5-pentafluoropentyl) sulphonyl]propan-1-amine
in 6.7 mL acetonitrile according to general
specification 11, except that 1t was not stirred at
85°C, but was treated at 180°C for 15 minutes at 250
watt in a microwave. It was purified using HPLC-Method
10 1. 50 mg (24% of theor.) of product was isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.02-1.23 (m, 15H),
1.35 (m, 2H), 1.99-2.38 (m, 12H), 2.47 (mc, 2H), 2.69-
2.79 (m, 4H), 3.09 (mc, 4H), 6.90 (t, 1H), 6.97 (d,
1H), 7.05 (tt, 2H), 7.16-7.23 (m, 2H).
15
Example 64
9-{6-[(2,2-Difluoroethyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]lpropylaminolhexyl}-4-
fluoro-8- (4-fluorophenyl) -6, 7-dihydro-5H-

20 benzo[7]annulen-3-o0l



193 (mc, 2H), 2.77-2.90 (m, 4H), 3.12 (mc, 4H), 3.74 (t, 2H), 6.72-6.80 (m, 2H), 7.03 (mc, 2H), 7.10-7.22
(m, 3H). 5 Example 56 8-(4-Fluoropheny1)-9-(6-[(2-hydroxyethyl)(3-[(3,3,3-
trifluoropropyl)sulphonyl]propyllaminolhexyll-6,7- dihydro-5H-benzo[71annulen-3-ol HO 10130 mg(0.31
mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihy8fo-5H-benzo[7] annulen-3-olwas reacted with 98.4
mg(0.37 mmol)of 2-((3-[(3,3,3- trifluoropropyl)sulphonyl]propyllamino)ethanol according to general
specification 11. It was purifiEwQ@ﬁMeéhod 1. 75.6 mg (40% of theor.) of product was
isolated. 'H-NR (300 MHz, chlorgform-di): 8 =1.00-1.39 (m, 8H), 2.00-2.23 (m, 6H), 2.35 (t, 2H),
2.51-2.77 (m, 6H), 2.85 202H), 3H). Exampl ﬁ)o'?gg-@-FIuoropheny1)-9-(6-[(3-hydroxypropyl)(3-[(3,3,3- 25
trifluoropropyl)sulphonyl]propyllaminglhexyll-6,7- dikydro-5H-benzo[71annulen-3-ol 194 HO 130
mg(0.31 mmol)of9-(6-bromohexyl)-84(4- fluorepheny -dihydro-5H-benzo[7] annulen-3-olwas reacted
with 103.6 mg (0.37 mmol) of 3-(f3¢[(3,3,3-_Jtrifluoroproftyl)sulphonyl]propyllamino)propan-1-ol according
to general specification 11. It was p ring HPLC-M gd 1.79.7 mg(42% of theor.)of product was

i 01-1.38(m },

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 95.7 mg (0.28 mmol) of N-(2,2-
5 difluoroethyl)-3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propan-1l-amine in 4 mL
acetonitrile according to general specification 11
except that it was not stirred at 85°C, but was treated
at 200°C for 15 minutes at 250 watt in a microwave. It
10 was purified wusing HPLC-Method 1. 25.4 mg (16% of
theor.) of product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.31 (m, 8H),
1.91 (mc, 2H), 2.04-2.44 (m, 12H), 2.62 (mc, 2H), 2.66-
2.81 (m, 4H), 3.00-3.09 (m, 4H), 5.70 (tt, 1H), 6.89
15 (¢, 1H), 6.99 (4d, 1H), 7.04 (tt, 2H), 7.16-7.23 (m,
2H) .

Example 65
4-Fluoro-9-{6-[ (4-fluorobenzyl) {3-[(4,4,5,5,5-

20 pentafluoropentyl)sulphonyl]propyltaminolhexyl}-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l



1.70-1.83(m,2H)2.02-2.21(m,6H),2.35(t,2H),2.47 (mc,2H), 2.55-2.90 (m,8H), 3.15 (t, 2H), 3.25 (mc,
2H),3.74 (t,2H), 6.71-6.81 (m, 2H), 7.03 (mc, 2H), 7.11-7.23 (m,3H). Example 58
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100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-ol was

reacted with 107.9 mg (0.28 mmol) of N-(4-
5 fluorobenzyl)-3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propan-1l-amine in 4 mL

acetonitrile according to general specification 11
except that it was not stirred at 85°C, but was treated
at 200°C for 15 minutes at 250 watt in a microwave. It
10 was purified wusing HPLC-Method 1. 34.2 mg (20% of
theor.) of product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.23 (m, 6H),
1.31 (m, 2H), 1.94 (mc, 2H), 2.03-2.38 (m, 12H), 2.52
(t, 2H), 2.68-2.77 (m, 2H), 2.91-3.01 (m, 4H), 3.50 (s,
15 2H), 6.89 (t, 1H), 6.95-7.08 (m, b5H), 7.14-7.25 (m,
4H) .

Example 66
9-[6-(Cyclopropyl{3-[(4,4,5,5,5-

20 pentafluoropentyl)sulphonyl]lpropyltamino)hexyl]-8-(3,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l



9-(6-[(4-Fluorobenzyl)(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllaminolhexyll-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol HO 195 130 mg(0.31
mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reactedwith146.3
mg(0.37 mmol)ofN-(4- fluorobenzy1)-3-[(4,4,5,5,5- 5 péntafluoropentyl)sulphonyl]propan-1-amine
according to general specification 11. It was purified using HPLCMethod 1. 15.6 mg (7% of theor.) of
product was isolated.  'H-NR (300 MHz, chloroform-di): 8 = 0. =33 (m, 8H), 101.90 (mc, 2H),
2.03-2.20 (m, 6H), 2.21-2.42 (m, 6H), 2.48(t, 2H),C\)@.57-2.6 £2.90-3.00(m, 4H), 3.46(s, 2H),
6.71-6.79(m, 2H), 6.95-7.07(m, 7.14-224mPBH). 15 E |ple 59
4-Fluoro-8-(4-fluoropheny1)-9-(6-[(2-Pdroxyethy!)[B- [(4,4,55,5-
pentafluoropentyl)sulphonyl)propyllamjno)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-ol 20 130 mg (0.30
mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 115.9 mg (0.36 mmol) of N-{3-[(4,4,5,5,5-
5 pentafluoropentyl)sulphonyl]propyl}cyclopropanamine
according to general specification 11 for 40 hours. It
was purified using HPLC (XBridge C18, 5u, 100 x 30 mm,
50 mL/min, solvent: water with 0.1% formic acid-
acetonitrile 90:10, 0-1 minute; 90:10 -> 1:99, 1-7.5
10 minutes; 1:99, 7.5-10 minutes). 57.1 mg (27% of theor.)
of product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.34-0.52 (m, 4H),
1.00-1.24 (m, 6H), 1.30 (m, 2H), 1.71 (mc, 1H), 1.95-
2.39 (m, 12H), 2.43 (mc, 2H), 2.60 (t, 2H), 2.67 (t,
15 2H), 2.95-3.09 (m, 4H), 6.69-6.77 (m, 2H), 6.94 (dd4dd,
1H), 7.04 (ddd, 1H), 7.08-7.18 (m, 2H).

Example 67
8-(3,5-Difluorophenyl)-9-[6-({4-[(4,4,4-

20 trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



reacted with 117.3 mg (0.36 mmol) of 2-((3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl)propyllamino)ethanol
25 according to general specification 11. It was purified using HPLC-Method 1. 48.1 mg (24% of theor.) of
product was isolated. 196 'H-NR(300MHz,chloroform-di):8=1.03-1.24(m,6H), 1.33(m,2H), 2.03-2.39(m,
12H),2.54(mc,2H),2.67- 2.79(m,4H), 2.83(t,2H), 3.05%8314(m,4H),3.69(t, 2H),6.88(t, 1H),6.96(d,
1H),7.04(tt,2H),7.19 5 (m,2H). Example 60 4-FIuoro-8-(4-f|uo,gophenyl)-9-(6-[(3-hydroxypropyl)[3-
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130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 103.4 mg (0.42 mmol) of 4-1(4,4,4-
5 trifluorobutyl)sulphonyl]lbutan-1-amine according to
general specification 11. It was purified using HPLC-
Method 1. 48.4 mg (27% of theor.) of product was
isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.00-1.23 (m, 6H),
10 1.37 (mc, 2H), 1.82 (mc, 2H), 1.92 (mc, 2H), 2.03-2.18
(m, 6H), 2.25-2.40 (m, 4H), 2.53-2.62 (m, 4H), 2.79 (t,
2H), 3.06 (g, 4H), 6.66-6.78 (m, 5H), 7.11 (d, 1H).

Example 68

15 8-(3,5-Difluorophenyl)-9-[6- (methyl{5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



[(4,4,5,5,5- 10 pentafluoropentyl)sulphonyl]propyllaminolhexyll-6,7- dihydro-5H-benzo[71annulen-3-ol
130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]
annulen-3-olwas 15reacted with 122.3 mg (0.36 mmol) of 3-((3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl)propyllamino)propan-1-of&écording to general specification 11. It was
purified 20 25 Example 61 197 4-Fluoro-8-(4-fluorophenyl)-g-(G,-:[(Z-hydroxyethyl)(3-
[(3,3,3-trifluoropropyl)sulphonyl]propyllamino)hexyll6,7-dihydro-5H-benzo[71annulen-3-o0l  using
HPLC-Method 1.22.7 mg(12% of was isolated. 'H-NR 3%0 z goform-di):8 = theor.)of product

i
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130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-5-[(3,3,3-
5 trifluoropropyl)sulphonyl]pentan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 96.7 mg (53% of theor.) of product was
isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.03-1.24 (m, 6H),
10 1.37 (mc, 2H), 1.47-1.56 (m, 2H), 1.65 (mc, 2H), 1.91
(mc, 2H), 2.02-2.15 (m, 4H), 2.36 (t, 2H), 2.42 (s,
3H), 2.46 (mc, 2H), 2.55-2.75 (m, 6H), 3.06 (mc, 2H),
3.20 (mc, 2H), 6.66-6.79 (m, 5H), 7.12 (d, 1H).

15 Example 69
8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



1.03-1.25(m,6H), 1.34 (mc, (mc, 2H), 2H),2.03-2.19 2.60-2.80(m, (m, 6H), 6H), 2.84 2.34 (t, (t, 2H), 2H),
3.15 2.55 (t, 2H), 3.23 (mc,2H),3.69 (t, 2H), 6.88 (t, 1H), 6.97 (d, 1H), 7.05(tt,2H),7.19(m,2H).
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130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 106.5 mg (0.36 mmol) of N-methyl-4-
5 [(3,3,4,4,4-pentafluorobutyl) sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 101.5 mg (52% of theor.) of
product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.03-1.24 (m, 6H),
10 1.37 (mc, 2H), 1.79 (mc, 2H), 1.93 (mc, 2H), 2.03-2.15
(m, 4H), 2.36 (t, 2H), 2.43 (s, 3H), 2.47 (mc, 2H),
2.55-2.70 (m, 6H), 3.12 (mc, 2H), 3.23 (mc, 2H), 6.67-
6.78 (m, 5H), 7.12 (d, 1H).

15 Example 70
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



Example 62 4-Fluoro-8-(4-fluoropheny1)-9-(6-[(3-hydroxypropyl)(3-
20[(3,3,3-trifluoropropyl)sulphonyl]propyllaminolhexyll- 6,7-dihydro-5H-benzo[71annulen-3-ol 198 130
mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzo[7]
annulen-3-olwas reacted with 99.4 mg(0.36 mmol)of84f3-[(3,3,3- 3
trifluoropropyl)sulphonyl]propyllamino)propan-1-ol according to general specification 11. It was purified
using HPLC-Method1.33 mg(17%o0f was isolated. 'H-NR(300 MH¥,chloroform-di):8 theor.)ofproduct
=1.02-1.37(m,8H), 1.73 (mc, 2H), (mc, 2H), 3.75 %iPI),Z.OZ- 7 26812.80(m, (t,2H),6.88 (m, 8H), (t, 6H),

3.12 1H), HC~y, :
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130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,5-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5,5,5-
5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 80 mg (44% of theor.) of product was
isolated.
lH-NMR (500 MHz, chloroform-d;): & = 1.04-1.16 (m, 4H),
10 1.21 (quin, 2H), 1.31 (mc, 2H), 1.75 (mc, 2H), 1.95
(mc, 2H), 2.05-2.22 (m, 8H), 2.32-2.40 (m, 7H), 2.61
(t, 2H), 2.70 (t, 2H), 3.02 (mc, 2H), 3.09 (t, 2H),
6.68-6.79 (m, 5H), 7.15 (d, 1H).

15 Example 71
8-(3,4-Difluorophenyl)-9-[6- (methyl{5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



2.34 (t, 6.96 (t, 2H), (d, 2H), 3.23 1H), 2.44 (mc, 7.00- 7.09 (m,2H),7.14-7.23(m,2H). 15 Example 63
9-[6-(tert-Butyl(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllamino)hexyl)-4-
fluoro-8-(4-fluorophenyl)-6,7-dihydro-5Hbenzo[7)annulen-3-ol 199 130 mg (0.30 mmol) of
9-(6-bromohexyl)-4-fluoro-8-(4- fluoropheny1)-6,7-diny#fo-5H-benzo[7] annulen-3-olwas reacted with
121.6 mg (0.36 mmol) of N-tert-butyl-3- 5[(4,4,5,5,5-pentaf|uorop,gntyl)suIphonyl]propan-l-amine in 6.7
mL acetonitrile according to general specification 11, except that jt wras not stirred at 85C, but was treated
at 180C for 15 minutes at 250 watt in a microwave. It w /pum‘l/e(}%\;]g HPLC-Method 101. 50 mg (24%
of theor.) of product was isolated, 'HLNR,(AQQ/MPE,/C% form-di): 8 =1.02-1.23 (m, 15H), 1.35 (m, 2H),
1.99-2.38 (m, 12H), 2.47 (mc, 2H)} 2.89- 2.79 (m, 4H), 3®9 (mc, 4H), 6.90 (t, 1H), 6.97 (d, 1H), 7.05 (i,
2H), 7.16-7.23 (m, 2H).

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-5-[(3,3,3-
5 trifluoropropyl)sulphonyl]pentan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 99.7 mg (54% of theor.) of product was
isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.02-1.24 (m, 6H),
10 1.30-1.41 (m, 2H), 1.46-1.56 (m, 2H), 1.60-1.69 (m,
2H), 1.91 (mc, 2H), 2.02-2.15 (m, 4H), 2.35 (t, 2H),
2.38-2.48 (m, b5H), 2.54-2.64 (m, 4H), 2.64-2.75 (m,
2H), 3.06 (t, 2H), 3.20 (mc, 2H), 6.70-6.78 (m, 2H),
6.90-6.97 (m, 1H), 7.03 (mc, 1H), 7.09-7.18 (m, 2H).
15
Example 72
8-(3,4-Difluorophenyl)-9-[6- (methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



15 Example 64 9-(6-[(2,2-Difluoroethyl)(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllaminolhexyll-4-
fluoro-8-(4-fluoropheny1)-6,7-dihydro-5H- 20 benzo[7]annulen-3-ol 200 100 mg (0.23 mmol) of
9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-olwas reactedwith95.7
mg(0.28 mmol)ofN-(2,2- 3difluoroethyl)-3-[(4,4,5,5,5- pe&htafluoropentyl)sulphonyl]propan-1-amine in 4 mL
acetonitrile according to general specification 11 except that it was not stirred at 85C, but was treated at
200C for 15 minutes at 250 watt in a microwave. It 10 was purifieg using HPLC-Method 1. 25.4 mg (16%
of theor.) of product was isolated. 'H-NR (300 MHz, %I%r?gw%d%g; 1.01-1.31 (m, 8H), Example 65
4-FIuoro-9-(6-[(4-fIuorobenzyl)(3r_[(6é,5)5,\5§,20"penfa\ﬂu rope \éll)sulphonyl]propylIaminolhexyll-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[#Jannulen-3-ol 501 100 g (0.23 mmol) of
9-(6-bromohexyl)-4-fluoro-8-(4-

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 106.5 mg (0.36 mmol) of N-methyl-4-
5 [(3,3,4,4,4-pentafluorobutyl) sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 100.7 mg (52% of theor.) of
product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.03-1.25 (m, 6H),
10 1.27-1.38 (m, 2H), 1.70-1.80 (m, 2H), 1.92 (mc, 2H),
2.03-2.15 (m, 4H), 2.30-2.44 (m, 7H), 2.51-2.71 (m,
6H), 3.12 (t, 2H), 3.20-3.27 (m, 2H), 6.71-6.78 (m,
2H), 6.91-6.97 (m, 1H), 7.04 (mc, 1H), 7.09-7.18 (m,
2H) .
15
Example 73
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reactedwith107.9 mg(0.28 mmol)ofN-(4-
3fluorobenzyl)-3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propan-1-amine in 4 mL acetonitrile according
to general specification 11 except that it was not stirred at 85C, but was treated at 200C for 15 minutes at
250 watt in a microwave. It 10 was purified using HPL48Method 1. 34.2 mg (20% of theor.) of product was
isolated. 'H-NR (300 MHz, chloroform-di): 8 = 1.01-1.23 (m, 6H), 1.31 (m, 2H), 1.94 (mc, 2H), 2.03-2.38
(m, 12H), 2.52 (t, 2H), 2.68-2.77 (m, 2H), 2.91-3.01 (m, 4H), 3.50\(sF152H), 6.89(t, 1H), 6.95-7.08 (m,
5H), 7.14-7.25 (m, 4H). Example 66 9-[6-(Cyclopr&pyl(3- 5-220
pentafluoropentyl)sulphonyl]proqyl@r\nir;o}h.g;m 43,4
difluoropheny1)-6,7-dihydro-5H-bénzdj7Jannulen-3tol 202 HO 130 mg(0.30

1-7.5 10minutes; 1:99, 7.5-10 minuges) { mg (27% of theor.) of product was isolated. 1H-N1'R (300
MHz, chloroform-di): 8 = 0.34-0.5 (m 00-1.24 (m, 6H), 1.30 (m, 2H), 1.71 (mc, 1H), 1.932.39 (m,

f=182H), 2.95-3.09 (m, 4H), 6.69-6.77 (m, 2H), 6.94 (ddd, 1H),
@mple 67 8-(3,5-Difluoropheny1)-9-[6-((4-[(4,4,4-

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(3,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5,5,5-
5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 79 mg (43% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.25 (m, 6H),
10 1.28-1.40 (m, 2H), 1.68-1.80 (m, 2H), 1.94 (mc, 2H),
2.02-2.24 (m, 8H), 2.36 (t, 2H), 2.39-2.48 (m, 5H),
2.60 (mc, 2H), 2.80 (t, 2H), 3.03 (mc, 2H), 3.10 (t,
2H), 6.72-6.80 (m, 2H), 6.90-6.97 (m, 1H), 7.03 (ddd,
1H), 7.08-7.18 (m, 2H).
15
Example 74
9-{6-[(2-Fluoroethyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyltaminolhexyl}-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l



20 trifluorobutyl)sulphonyl]butyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol 203 HNO HO 130
mg(0.30 mmol)of9-(6-bromohexyl)-8-(3,5- difluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol was
reactedwith103.4 mg(0.42 mmol)of4-[(4,4,4- 3 trifluorobutyl)sulphonyl]butan-1-amine according to
general specification 11. It was purified using HPLCMethod 1. 48.4 mg (27% of theor.) of product was
isolated. 1H-N1'R (400 MHz, thoroform-di): 8 =1.00-1.23 (m, 6H), 10 1.37 (mc, 2H), 1.82 (mc, 2H), 1.92
(mc, 2H), 2.03-2.18 (m, 6H), 2.25%.40 (m, 4H), 2.53-2.62 (m, 4H), 2.79 (t, 2H), 3.06 (q, 4H), 6.66-6.78
(m, 5H), 7.11 (d, 1H). Example 68 ,5-Difluoropheny1)-9-[6-(methyl(5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyllamino)nexyl] 7-4@nydro-5H-benzo[7]annuIen-3-o| 204 C?1 /*?)<F H3C,
HO 130 mg(0.30 mmol)of9-(6-bromohexyl)-843,5- difluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-ol
was reacted with 93.6 mg (0.36 mmql) of N-nfth -[(3,3,3- 5 trifluoropropyl)sulphonyl]pentan-l-amine

HO
100 mg (0.24 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 94.7 mg (0.29 mmol) of N-(2-fluoroethyl)-
5 3-[(4,4,5,5,5-pentafluoropentyl) sulphonyl]propan-1-
amine according to general specification 11, but was
stirred under reflux in 10 mL acetonitrile for 72
hours. It was purified using HPLC-Method 1. 16.1 mg
(10% of theor.) of product was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.34 (m, 8H),
1.93-2.47 (m, 14H), 2.57-2.79 (m, 5H), 2.84 (mc, 1H),
3.03-3.15 (m, 4H), 4.52 (mc, 2H), 6.72-6.79 (m, 2H),
7.04 (mc, 2H), 7.13-7.23 (m, 3H).

15 Example 75
8- (4-Fluorophenyl)-9-[6- (methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



10 1.37 (mc, (mc, 2H), 3H), 2.46 3.20 (mc, 2H), 6.66-6.79 (m, 5H), 7.12 (d, 1H). 15 Example 69
8-(3,5-Difluoropheny1)-9-[6-(methyl(4-[(3,3,4,4,4- pentafluorobutyl)sulphonyl]butyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol 205 HO 130 mg(0.30 mmol)of9-(6-bromohexyl)-8-(3,5-
difluoropheny1)-6,7-dinydro-5H-benzo[7] annulen-3-ot Was reacted with 106.5 mg(0.36 mmol)of
N-methyl-4- 5[(3,3,4,4,4-pentaﬂuorobutyl)suIphonyl]butan-l-amipe according to general specification 11.

It was purified using HPLC-Method 1. 101.5 mg (52% of theor.) foduct was isolated. 1H-N1'R (400
MHz, chloroform-di): 8 = 1.03-1.24 (m, 6H), 15 EXA@WF

8-(3,5-Difluoropheny1)-9-[6- (met,lqydj\ [(5:5,5 Afiftuef 0| 8e tyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol° 206 H3C, HO FF

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 111.1 mg (0.37 mmol) of N-methyl-4-
5 [(3,3,4,4,4-pentafluorobutyl) sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 106.2 mg (54% of theor.) of
product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.25 (m, 6H),
10 1.27-1.39 (m, 2H), 1.76 (mc, 2H), 1.92 (mc, 2H), 2.03-
2.17 (m, 4H), 2.30-2.45 (m, 7H), 2.53-2.73 (m, 6H),
3.11 (mc, 2H), 3.19-3.27 (m, 2H), 6.70-6.77 (m, 2H),
7.03 (tt, 2H), 7.11-7.22 (m, 3H).

15 Example 76
8- (4-Fluorophenyl)-9-[6- (methyl{5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



130 mg(0.30 mmol)of9-(6-bromohexyl)-8-(3,5- difluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-ol was
reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5,5,5- 5 trifluoropentyl)sulphonyl]propan-I-amine
according to general specification 11. It was purified using HPLCMethod 1. 80 mg (44% of theor.) of
product was isolated. '"H-NR (500 MHz, chloroform-di$& = 1.04-1.16 (m, 4H), 10 1.21 (quin, 2H), 1.31
(mc, 2H), 1.75 (mc, 2H), 1.95 (mc, 2H), 2.05-2.22 (m, 8H), 2.32-2.40 (m, 7H), 2.61 (t, 2H), 2.70 (t, 2H),
3.02 (mc, 2H), 3.09 (t, 2H), 6.68-6.79 (m, 5H), 7.15 (d, 1H). 15 Exapsple 71
8-(3,4-Difluoropheny1)-9-[6-(methyl(5-[(3,3,3- trifluorg %M]pentyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-q| 207 W@%%%o 130 mg(0.30
mmol)of9-(6-bromohexyl)-8-(3,4- diflufropheny1)-6,7-dikydro-5H-benzoPtannulen-3-ol was reacted with
93.6 mg (0.36 mmol) of N-methyl-5-[(313,3- 5 trifluoropropyl)sulphonyl]pentan-lI-amine according to
general specification 11. It was purified using HPLCMethod 1. 99.7 mg (54% of theor.) of product was
isolated. 1H-N1'R (400 MHz, chlorofgrm-di): 8 = 1.02-1.24 (m, 6H), 6.90-6.97 (m, 1H), 7.03 (mc, 1H),

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 97.7 mg (0.37 mmol) of N-methyl-5-[(3,3,3-
5 trifluoropropyl)sulphonyl]pentan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 92.6 mg (50% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.25 (m, 6H),
10 1.28-1.41 (m, 2H), 1.52 (mc, 2H), 1.62-1.73 (m, 2H),
1.917 (mc, 2H), 2.03-2.16 (m, 4H), 2.35 (t, 2H), 2.40-
2.51 (m, 5H), 2.55-2.78 (m, 6H), 3.07 (mc, 2H), 3.20
(mc, 2H), 6.71-6.78 (m, 2H), 7.03 (tt, 2H), 7.10-7.22
(m, 3H).
15
Example 77
8- (4-Fluorophenyl)-9-[6-({4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



130 mg(0.30 mmol)of9-(6-bromohexyl)-8-(3,4- difluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-ol was
reacted with 106.5 mg(0.36 mmol)of N-methy1-4- 5[(3,3,4,4,4-pentafluorobutyl)sulphonyl]butan-1-amine
according to general specification 11. It was purified using HPLC-Method 1. 100.7 mg (52% of theor.) of
product was isolated. 'H-NR (400 MHz, chloroform-di$8 = 1.03-1.25 (m, 6H), 15 Example 73
8-(3,4-Difluoropheny1)-9-[6-(methyl(3-[(5,5,5- trifluoropentyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-0l 209 H3C, HO 0130 mg(O. mol)of9-(6-bromohexyl)-8-(3,4-
diquorophenyl)-G,7-dihydro-5H-benzoPtannulen-3-oléwas fh 93.6 mg (0.36 mmol) of
N-methyl-3-[(5,5,5- 5 trifluoropentyl)sulphenyljgropanil-amine according to general specification 11. It was
purified using HPLCMethod 1. 79 mdi{#3% of theor.) & product was isolated. 'H-NR (300 MHz,
chloroform-di): 8 = 1.00-1.25 (m, 6H),

HO
1500 mg (3.59 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted at 80°C with 1066.5 mg (4.31 mmol) of 4-

5 [(4,4,4-trifluorobutyl) sulphonyl]lbutan-1-amine
according to general specification 11. It was purified
on Silica Gel 60 (solvent: dichloromethane,
dichloromethane-methanol 95:5, 90:10 and 85:15) .
1100 mg (52% of theor.) of product was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.05-1.24 (m, 6H),
1.32 (mc, 2H), 1.63 (mc, 2H), 1.89 (mc, 2H), 2.02-2.20
(m, 6H), 2.24-2.41 (m, 4H), 2.48 (t, 2H), 2.61 (t, 4H),
2.97-3.08 (m, 4H), 6.67-6.73 (m, 2H), 7.03 (t, 2H),
7.12-7.23 (m, 3H).

15
Example 78
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphanyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



101.28-1.40 (m, 2H), 1.68-1.80 (m, 2H), 1.94 (mc, 2H), 2.02-2.24 (m, 8H), 2.36 (t, 2H), 2.39-2.48 (m, 5H),
2.80 (t, 2H), 3.03 (mc, 2H), 3.10 (t, (m, 2H), 6.90-6.97 (m, 1H), 7.03 (ddd, (m, 2H). 15 Example 74
9-(6-[(2-Fluoroethyl)(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllaminolhexyll-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol 218 HO 100 mg(0.24 mmol)of9-(6-bromohexyl)-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted \'Lyith 94.7 mg (0.29 mmol) of
N-(2-fluoroethyl)- 5 3-[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propanrl- amine according to general
specification 11, but was stirred under reflux in 10 W&,ﬂz hours. It was purified using
HPLC-Method 1. 16.1 mg (10% of @gor/)@Lpré‘dt@ wag’isolated. 101H-N1'R (300 1.93-2.47 3.03-3.15
7.04 (mc, 2H), 7.13-7.23 (m, 3H). 15 Bkample 75 8-(4-Fluorophény1)-9-[6-(methyl(4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]butyllaming)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 211 HO 130

according to general specification ¥1. It was purified using HPLC-Method 1. 106.2 mg (54% of theor.) of
product was isolated.

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 99.2 mg (0.37 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphanyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 76 mg (41% of theor.) of product
was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.99-1.26 (m, 6H),
10 1.37 (mc, 2H), 1.81-1.98 (m, 4H), 2.02-2.26 (m, 6H),
2.35 (t, 2H), 2.43-2.65 (m, 11H), 2.78 (mc, 2H), 6.72-
6.80 (m, 2H), 7.03 (tt, 2H), 7.10-7.22 (m, 3H).

Example 79

15 8- (4-Fluorophenyl)-9-[6- (methyl{3-[(5,5,6,6,6-
pentafluorohexyl) sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



'H-NR (300 MHz, chloroform-di): 8 = 1.01-1.25 (m, 6H), 15 Example 76
8-(4-Fluoropheny1)-9-[6-(methyl(5-[(3,3,3- trifluoropropyl)sulphonyl]pentyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol 212 C?1 /*?)<F H3C, HO 130 mg(0.31
mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydPo-5H-benzo[7]annulen-3-olwas reacted with 97.7
mg (0.37 mmol) of N-methy1-5-[(3,3,3- 5 trifluoropropyl)sulphonyl]pentan-l-amine according to general
specification 11. It was purified using HPLCMethod 1. 92.6 mgF( % ofgheor.) of product was isolated.
'H-NR (300 MHz, chloroform-di): 8 = 1.00-1.25 (n?\G . ) .07(mc,2H),3.20
xml78(-loohn1--6(4[444 rfurbtlslhmslthaionLvdﬁHbS-ez[]nue--lExamp 77
8-(4-Fluorophenyl1)-9-[6-((4-[(4,4,4- tri} uorobutyl)sglphonyl]butyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 116.4 mg (0.37 mmol) of N-methyl-3-
5 [(5,5,6,6,6-pentafluorohexyl) sulphonyl]propan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 86 mg (43% of theor.) of product
was isolated.
'H-NMR (400 MHz, chloroform-d;): &
10 1.30 (mc, 2H), 1.74-1.84 (m, 2H), .96 (mc, 2H), 2.02-
2.18 (m, 8H), 2.31-2.40 (m, 7H), .62 (mc, 2H), 2.70
(t, 2H), 3.04 (mc, 2H), 3.09 (t, 2H), 6.73-6.79 (m,
2H), 7.04 (tt, 2H), 7.14-7.22 (m, 3H).

1.01-1.24 (m, 6H),

N

15 Example 80
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



(mc, 2H), 6.71-6.78 (m, 2H), 7.03 (tt, 2H), 7.10-7.22 (m, 3H). 213 HNO HO 1500 mg(3.59
mmol)of9-(6-bromohexyl)-8-(4- fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-olwas reacted at 80C
with 1066.5 mg (4.31 mmol) of 4- 3[(4,4,4-trifluorobutyl)sulphonyl]butan-1-amine according to general
specification 11. It was purified onSilicaGel60(solventZdichloromethane,
dichloromethane-methanol95:5,90:10and85:15). 1100 mg (52% pf theor.) of product was isolated. 10
1H-N1'R (300 MHz, chloroform-di): 8 = 1.05-1.24 (m, 6H), 1.32 (mgF2H), 1.63 (mc, 2H), 1.89 (mc, 2H),
2.02-2.20 (m, 6H), 2.24-2.41 (m, 4H), 2.48 (t, 2H \2.61 (t, , Z .08 (m, 4H), 6.67-6.73 (m, 2H), 7.03
(t, 2H), 7.12-7.23 (m, 3H). 15 Exgr@p\le 18-8-(# ophgny1)-9-[6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphanyl]propyllamitho)hexyl]-6 \7- dihydro-5H-benzo[7]annulen-3-0l 214 130
mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted
with99.2 mg(0.37 mmol)of N-methy1¢3- 5[(4,4,5,5,5-pentafluoropentyl)sulphanyl]propan-1-amine

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 97.7 mg (0.37 mmol) of N-methyl-3-[(5,5,5-

5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 102 mg (55% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.99-1.27 (m, 6H),

10 1.40 (mc, 2H), 1.68-1.81 (m, 2H), 1.88-2.01 (m, 2H),
2.03-2.30 (m, 8H), 2.36 (t, 2H), 2.47 (mc, b5H), 2.58-
2.65 (m, 2H), 2.86 (t, 2H), 3.07 (mc, 2H), 3.17 (t,
2H), 6.76-6.83 (m, 2H), 7.04 (tt, 2H), 7.12-7.22 (m,
3H) .

15
Example 81
Benzyl-N-{6-[8-(4-fluorophenyl)-3-hydroxy-6, 7-dihydro-
S5H-benzo[7]annulen-9-yl]lhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}glycinate



1H-N1'R (300 MHz, chloroform-di): 8 = 0.99-1.26 (m, 6H), 10 1.37 (mc, 2H), 1.81-1.98 (m, 4H), 2.02-2.26
(m, 6H), 2.35 (t, 6.80 (m, Example 79 158-(4-Fluoropheny1)-9-[6-(methyl(3-[(5,5,6,6,6-
pentafluorohexyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 215 H3C, HO
130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluorophéhy1)-6,7-dihydro-5H-benzo[7] annulen-3-olwas
reacted with 116.4 mg(0.37 mmol)of N-methy1-3- 5[(5,5,6,6,6-pentafluorohexyl)sulphonyl]propan-1-amine
according to general specification 11. It was purified usm:?w;inl 86 mg (43% of theor.) of
product was isolated. LH-N1'R (400 MHz, chloroform-di) 6H), (m, 2H), 1.96 (mc, 2H),
2.02- (m, 7H), 2.62 2H), 7.04 (tt, 2H), 7.14-7.22 (m, 3H). 15
Example 80 8-(4-Flu oropentyl)sulphonyl]propyllamino)hexy11-6,7-

HO
96 mg (0.23 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted for 30 hours at 80°C with 100 mg (0.25 mmol) of

5 benzyl-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}glycinate according to
general specification 11. It was purified using HPLC

(XBridge €18, 5u, 100 x 30 mm, 54 mL/min, solvent:

water with 0.1% formic acid-acetonitrile 70:30 ->
10 30:70, 0-12 minutes). The combined fractions were
neutralized with ammonia and concentrated by
evaporation. The residue was taken up in

dichloromethane, washed with water twice, dried over

magnesium sulphate and concentrated by evaporation. The
15 product was dried at 50°C in a drying cabinet. 15 mg

(8% of theor.) of product was isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.00-1.31 (m, 8H),

1.53 (quin, 2H), 1.84 (mc, 2H), 2.02-2.19 (m, 6H),

2.22-2.43 (m, 6H), 2.51 (t, 2H), 2.57-2.65 (m, 2H),
20 2.97-3.06 (m, 4H), 3.27 (s, 2H), 5.11 (s, 2H), 6.69-

6.77 (m, 2H), 7.03 (mc, 2H), 7.13-7.23 (m, 3H), 7.30-

7.39 (m, 5H).

Example 82

25 Methyl-N-{6-[8- (4-fluorophenyl)-3-hydroxy-6,7-dihydro-
5H-benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]butyll}lglycinate



0 HO 130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted with 97.7 mg (0.37 mmol) of
N-methy1-3-[(5,5,5- 5 trifluoropentyl)sulphonyl]propan-1-amine according to general specification 11. It
was purified using HPLCMethod 1. 102 mg (55% of tRéér.) of product was isolated. 'H-NR (300 MHz,
chloroform-di): 8 = 0.99-1.27 (m, 6H), 10 1.40 (mc, 2H), 1.68-1.8,1. (m, 2H), 1.88-2.01 (m, 2H), 2.03-2.30

(m, 8H), 2.36 (t, 2H), 2.47 (mc, 5H), 2.382.63 (m, 2H), 2.86 (t, 2H),6.76-6.83 (m, 2H), 3H). 15 Example
81 Benzyl-N-(6-[8-(4-fluorophenyl)-3-hydroxy-6, 7-dif¥ydro5H-b lannulen-9-yl)hexyll-N-(4-[(4,4,4-
trifluorobutyl)suIphonyl]buzél’lalycinate 96~y 234MMmotjof9-(6-bromohexyl)-8-(4-

quorophenyl)-G,7-dihy(§[{o- : Y annulen-3-olw3s reacted for 30 hours at 80C with 100 mg (0.25
mmol) of 5benzyl-N-(4-[(4,4,4- t Iuoro putyl)sulphonyl]butyliglycinate according to general specification

product was dried at 50C in a dryjaQ & 15 mg (8% of theor.) of product was isolated. 'H-NR (300
MHz, chloroform-di): 8 = 1.00-1.31 (m, xml22ehIN(-8(-loohn1--yrx-,-iyr-

HO
130 mg (0.22 mmol) of 8- (4-fluorophenyl)-9-[6-({4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-0l was stirred at room
5 temperature with 37.5 mg (0.25 mmol) of methyl
bromoacetate and 92.3 mg (0.67 mmol) of potassium
carbonate in 2.5 mL of DMF for 24 hours. It was
evaporated to dryness, and after adding water it was
extracted with ethyl acetate three times. The combined

10 organic phases were washed three times with water,
dried over magnesium sulphate and concentrated by
evaporation. It was purified on Silica Gel 60 (solvent:
dichloromethane, dichloromethane-methanol 95:5). 105 mg
(64% of theor.) of product was isolated.

15 lH-NMR (300 MHz, chloroform-d;): & = 1.01-1.32 (m, 8H),
1.57 (mc, 2H), 1.87 (mc, 2H), 2.00-2.21 (m, 6H), 2.24-
2.45 (m, 6H), 2.53 (mc, 2H), 2.62 (mc, 2H), 3.00-3.10
(m, 4H), 3.24 (s, 2H), 3.68 (s, 3H), 6.71-6.77 (m, 2H),
7.03 (tt, 2H), 7.14-7.22 (m, 3H).

20
Example 83
Methyl-N-{6-[8-(4-fluorophenyl)-3-hydroxy-6,7-dihydro-
S5H-benzo[7]annulen-9-yl]lhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}-beta-alaninate



Hbno7anIn9y)eyIN(-(,,-tiloouy)upoy]uyllcnt Example 82 25
Methyl-N-(6-[8-(4-fluoropheny1)-3-hydroxy-6,7-dihydro5H-benzo[7]annulen-9-yl)hexyll-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllglycinate .69- 7.39 (m, 5H). 218 HO 130 mg(0.22
mmol)of8-(4-fluoropheny1)-9-[6-((4- [(4,4,4-trifluorobutyBsulphonyl]butyllamino)hexyl)-
6,7-dihydro-5H-benzo[7]annulen-3-ol was stirred at room 5 tempgrature with 37.5 mg (0.25 mmol) of
methyl bromoacetate and 92.3 mg (0.67 mmol) of pamassium carfjormate in 2.5 mL of DMF for 24 hours. It
was evaporated to dryness, gnd after adding water itwa with ethyl acetate three times. The
combined 10 organic phasested\tb;éé\Wﬁas |th water, dried over magnesium sulphate and
concentrated by evapgratio#n. as pyrified on Silica Bel 60 (solvent: dichloromethane,

dichloromethane-methano 95:5). 105 png (64% of theor) of product was isolated. 15'H-NR (300 MHz,

7-d|hydroSH-benzo[?]annuIen-9-y|)hexy|I-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl)butyll-betg-alaf 130 mg(0.22 mmol)of8-(4-fluoropheny1)-9-[6-((4-
[(4,4,4-trifluorobutyl)sulphonyl]butyllamiregifexyl)- 6,7-dihydro-5H-benzo[7]annulen-3-ol was stirred at
room 5 temperaturewith40,9 -25(mmol)of3- bromopropionic acid methyl ester and 92.3 mg (0.67
mmol) of potassium carb L of DMF for 24 hours. It was evaporated to dryness, and after
adding water it was extra A | acetate three 10 times. The combined organic phases were
washed three timeshdth wafer, dried over magnesium sulphate and concentrated by evaporation. It was
purified on Silica Gel360 {gplvent O&dﬂﬁmmethamﬁ dicbb(@ﬁﬁh@%@@éﬁ@ﬂgl%zmqas 5). 112 mg

(75% of theor.) of 15 Mogugt wasdsolated. H- Mﬁyzl Ghle ggﬂ 2di%; 8, 06-1.29 (m, 8H), 1.52
(quin, 2H), 1.75-1.8 (7mjizg, 03243%(ln I; mc 2I—9 EZC,{ 5308(gm 4H), 3.64 (s,
3H), 6.70-6.77 (m, 63 (?f TR 7 23 26 érﬁ‘ Ex8mp ea§4 ed at

4-Fluoro-8-(4- f@orobﬁ@ﬂ?l?-@%ﬁa[(\? [(445,5,5- ﬁ%n?aﬂ%ropeh@yl?s%lﬁﬁ@ﬁ)}l]prorfy‘ﬂ(z,z,2-‘25
trifluoroethyl)aminolhexydb:mBidihydro-5Hbérdzo[7hanhulen-3-ekter and 92.3 mg

(0.67 mmol) of potassium carbonate in 2.5 mL of DMF for

Methyi N- (é [8-(4- quorc.)phenyl) 3- ydrE vs

24 hours. It was evaporated to dryness, and after
adding water it was extracted with ethyl acetate three
10 times. The combined organic phases were washed three
times with water, dried over magnesium sulphate and
concentrated by evaporation. It was purified on Silica
Gel 60 (solvent: dichloromethane, dichloromethane-
methanol 98:2 and 95:5). 112 mg (75% of theor.) of
15 product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.29 (m, 8H),
1.52 (quin, 2H), 1.75-1.88 (m, 2H), 2.03-2.43 (m, 16H),
2.62 (mc, 2H), 2.68 (t, 2H), 2.95-3.08 (m, 4H), 3.64
(s, 3H), 6.70-6.77 (m, 2H), 7.03 (tt, 2H), 7.14-7.23
20 (m, 3H).

Example 84
4-Fluoro-8-(4-fluorophenyl)-9-{6-[{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]lpropyl} (2,2,2-

25 trifluoroethyl)aminolhexyl}-6,7-dihydro-5H-

benzo[7]annulen-3-0l



220 100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas reactedin6.7 mLacetonitrilewith100.7 mg 5(0.28
mmol)of3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl1]-N-(2,2,2- trifluoroethyl)propan-I-amine according to
general specification 11, and was irradiated in a micrewave with 250 W at 200C for 15 minutes. It was
purified 10 using HPLC (HPLC-Method 1 and XBridge C18, 511,.100 x 30 mm, 50 mL/min, solvent: water
with 0.1% formic acidacetonitrile 90:10, 0-1 minute; 90:10 -> 0:100, &-7.5 minutes; 0:100, 7.5-10 minutes).
14.4 mg (8% of theor.) of product was iM@H-Nl‘ g, chloroform-di): 8 = 0.99-1.36 (m,
8H), 1.81-1.99 (m, 2H), 2.02-2.39 (m, 1 C, , 2. .80 (m, 4H), 2.88-3.13 (m, 6H),
6.82-7.11 (m, 4H), 7.14-7.23':( H). ™0 Example\85 4-Fluor-9-(6-[(2-fluoroethyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamjnolhexyll-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol
221 100 mg (0.23 mmol) of 9-(6-brdmohexyl)-4-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoRtannulen-3-olwas stirred under reflux with 90.8 mg (0.28 mmol) of
N-(2- 3fluoroethyl)-3-[(4,4,5,5,5- pentafluorop€ntyl)sulphonyl]propan-1-amine according to general
specification 11 in 10 mL acetonitrile for;72ours. It was purified using HPLC-Method 1. 12.8 mg (7% of
theor.) of product was isolated. 10’ @ MHz, chloroform-di): 8 = 1.02-1.25 (m, 6H), 1.34 (mc, 2H),
2.00-2.39 (m, 12H), 2.53 (mc, 2HY), 2.6 /<288 (m, 5H), 2.94 (mc, 1H), 3.04-3.17 (m, 4H), 4.58 (dt, 2H),
6.90 (t, 1H), 6.98 (d, 1H), Y, 7.15-7.23 (m, 2H). 15

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted in 6.7 mL acetonitrile with 100.7 mg
5 (0.28 mmol) of 3-0(4,4,5,5,5-
pentafluoropentyl)sulphonyl]-N-(2,2,2-
trifluoroethyl)propan-1l-amine according to general
specification 11, and was irradiated in a microwave
with 250 W at 200°C for 15 minutes. It was purified

10 using HPLC (HPLC-Method 1 and XBridge C18, 5u, 100 x
30 mm, 50 mL/min, solvent: water with 0.1% formic acid-
acetonitrile 90:10, 0-1 minute; 90:10 -> 0:100, 1-7.5
minutes; 0:100, 7.5-10 minutes). 14.4 mg (8% of theor.)
of product was isolated.

15 'H-NMR (300 MHz, chloroform-d;): & = 0.99-1.36 (m, 8H),
1.81-1.99 (m, 2H), 2.02-2.39 (m, 10H), 2.46 (mc, 2H),
2.62-2.80 (m, 4H), 2.88-3.13 (m, 6H), 6.82-7.11 (m,
4H), 7.14-7.23 (m, 2H).

20 Example 85
4-Fluoro-9-{6-[(2-fluoroethyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyltaminolhexyl}-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l



Example 86 4-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphanyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 222 130 mg
(0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-olwas
reacted with95.1 mg(0.36 mmol)of N-methy1-3- 5[(4,45.5,5-pentafluoropentyl)sulphanyl]propan-1-amine
according to general specification 11. It was purified using HPLC-Method 1. 62 mg (34% of theor.) of
product was isolated. 'H-NR (300 MHz, chloroform-di): 8 = 1.01:¢.24 (m, 6H), 101.36-1.51(m, 2H),
1.81-2.00(m, 4H), 2.03-2.26 (m, 6H), 2.29-2.39 (rﬁ\, 2H), 2. F2.54-2.64 (m, 6H), 2.67-2.76 (m,
2H), 2.78-2.88 (m, 2H), 6.85-6.97 (m, 2HhKL. s2H), 7. 22 (m, 2H). 15 Example 87
4-Fluoro-8-(4-fluorophenyl)-@- methyl(3-[(5,5,5\trifluoropehtylsulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-o0l 223 130 mg (8.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-

HO

100 mg (0.23 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
stirred under reflux with 90.8 mg (0.28 mmol) of N-(2-
5 fluoroethyl)-3-[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]propan-l-amine according to
general specification 11 in 10 mL acetonitrile for 72
hours. It was purified using HPLC-Method 1. 12.8 mg (7%
of theor.) of product was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.25 (m, 6H),
1.34 (mc, 2H), 2.00-2.39 (m, 12H), 2.53 (mc, 2H), 2.67-
2.88 (m, 5H), 2.94 (mc, 1H), 3.04-3.17 (m, 4H), 4.58
(dt, 2H), 6.90 (t, 1H), 6.98 (4, 1H), 7.05 (tt, 2H),
7.15-7.23 (m, 2H).

15
Example 86
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphanyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



7.16-7.21 (m, 2H). Example 88
Methy1-4-((6-[8-(4-fluorophenyl)-3-hydroxy-6,7-dihydro5H-benzo[7]annulen-9-yl)hexyll(4-[(4,4,4-
trifluorobutyl)sulphonyl)butyllamino)butanoate 224 130 mg(0.22 mmol)of8-(4-fluorophenyl1)-9-[6-((4-
[(4,4,4-trifluorobutyl)sulphonyl]butyllamino)hexyl)- 6, 72dihydro-5H-benzo[7]annulen-3-ol was stirred at
room 5 temperature with 44.3 mg (0.24 mmol) of 4-bromobutyricacid methyl ester and 92.3 mg (0.67
mmol) of potassium carbonate in 2.5 mL of DMF for 72 hours. It evaporated to dryness, and after
adding water it was extracted three times with dichloromet 10 combined organic phases were
washed three times with water, q_qi%g\ov/e&mggﬁesé m sulp
purified on Silica Gel 60 (solvent: dichiromethane, dichlorofiethane-methanol 98:2 and 95:5). 105 mg

N-(6-[8-(4-Fluoropheny1)-3-hydroxy
trifluorobutyl)sulphonyl]butyllaceta
[(4,4,4-trifluorobutyl)sulphonyl]buty

hours. It was evaporated to-dryness=taken up in ethyl acetate, washed once with saturated sodium
ree t
d usi

evaporation. It was purifie

130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 95.1 mg (0.36 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphanyl]lpropan-l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 62 mg (34% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.24 (m, 6H),
10 1.36-1.51 (m, 2H), 1.81-2.00 (m, 4H), 2.03-2.26 (m,
6H), 2.29-2.39 (m, 2H), 2.51 (s, 3H), 2.54-2.64 (m,
6H), 2.67-2.76 (m, 2H), 2.78-2.88 (m, 2H), 6.85-6.97
(m, 2H), 7.04 (tt, 2H), 7.15-7.22 (m, 2H).

15 Example 87
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



'H-NR (300 MHz, chloroform-di): 8 = 1.02-1.26 (m, 6H), 2H), 2.97-3.31 (m, 8H), 2H), 7.12-7.23 (m, 3H).
Example 90 20((6-[8-(4-Fluoropheny1)-3-hydroxy-6,7-dihydro-5H- benzo[7]annulen-9-yl)hexyll(4-[(4,4,4-
trifluorobutyl)sulphonyl)butyllamino)acetonitrile 226 0 0 HO 100 mg(0.17
mmol)of8-(4-fluorophenyl)-9-[6-((4- [(4,4,4-trifluorobutysulphonyl]butyllamino)hexyl)-
6,7-dihydro-5H-benzo[7]annulen-3-ol, 71 mg (0.51 mmol) 5 of so,glium carbonate and 22.6 mg (0.19
mmol) of bromoacetonitrile in 2 mL of DMF were stirred at room temperature for 5 hours. It was
concentrated by evaporation, and after adding w g(::/itww?&h\a}jghree times with dichloromethane. The
combined organic phases 10 werewas t es With water, dried over magnesium sulphate and
concentrated by evaporation. It wés plirified using %IPLC-Method 1. The product fraction was dissolved in
dichloromethane, washed with 5% sodium hydrogen carbonate solution and water, dried over 15
magnesium sulphate and concentratéd by evaporation. It was purified on Silica Gel 60 (Biotage, Isolera;
solvent: dichloromethane, gradient dichloromethanemethanol 100:0 -> 80:20). 42.5 mg (40% of theor.) of
product was obtained.

HO

130 mg (0.30 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5,5,5-
5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 67 mg (36% of theor.) of product was
isolated.
lH-NMR (500 MHz, chloroform-d;): & = 1.04-1.14 (m, 4H),
10 1.15-1.22 (m, 2H), 1.31-1.39 (m, 2H), 1.75 (quin, 2H),
1.95 (mc, 2H), 2.05-2.20 (m, 8H), 2.32-2.37 (m, 5H),
2.40 (mc, 2H), 2.66-2.76 (m, 4H), 3.01 (mc, 2H), 3.08
(mc, 2H), 6.90 (t, 1H), 6.97 (4, 1H), 7.05 (mc, 2H),
7.16-7.21 (m, 2H).
15
Example 88
Methyl-4-({6-[8-(4-fluorophenyl)-3-hydroxy-6, 7-dihydro-
S5H-benzo[7]annulen-9-yllhexyl}{4-[(4,4,64-
trifluorobutyl) sulphonyl]butyl}amino)butanoate



201H-N1'R (400 MHz, chloroform-di): 8 = 1.05-1.30 (m, 8H), (mc, 2H), 2.04-2.20 (m, 6H), 2.27- (t, 2H),
2.63 (t, 2H), 2.97-3.07 (m, 5.18 (s, 1H), 6.72 (d, 1H), 6.75 2H), 7.15-7.23 (m, 3H). 25 Example 91 227
N-(6-[8-(4-Fluoropheny1)-3-hydroxy-6,7-dihydro-5Hbenzo[7]annulen-9-yl)hexyll-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl)butyllmethanesulphonamide 264HO 5 30.6 mg (0.27 mmol) of methanesulphonic
acid chloride in 1 mL dichloromethane was added dropwise to 130,mg (0.22
mmol)of6-(4-fluoropheny1)-5-(6-[4-(4,4,4- trifluorobutage-I-sulphony1)Fbutylamino)-hexy11-8,9-
dihydro-7H-benzocyclohepten-2-ol and 27 mg (0.27 m o}l)ﬁ;@@yghwamine in 1.5 mL dichloromethane.
It was stirred for 24 hours at room temperatsite, 27d (0.27 mmol) of triethylamine and 30 mg (0.26
mmol) of methanesulphgd id€ wele added and it Was stirred at room temperature for 3 hours. It
was diluted with 15 di€hloromethane, washed once with saturated sodium hydrogen carbonate solution
and three times with water, &ied over fhagnesium sulphate and concentrated by evaporation. It was
purified on Silica Gel 60 (solvent: dichlgromethane, dichloromethane-methanol 98:2). 120 mg 20(73% of
theor.) of intermediate was isolated. 92.5 mg(0,E3 mmol)of8-(4-fluorophenyl)-9-(6-
[(methylsulphonyl)[4-[(4,4,4- trifluoroly shonyl)butyllamino)hexyll-6,7-
dihydro-5H-benzo[7]annulen-3-ylmet onatand 25 20 mg (0.50 mmol)of sodium hydroxide in 2.5
for 24 hours. 0.5 mL of 2M NaOH was added and it was

of product was isolated. mg (0.22 mmol) of 8-(4-fluorophenyl)-9-[6-({4-
[(4,4,4-trifluorobutyl)sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-0l was stirred at room
5 temperature with 44.3 mg (0.24 mmol) of 4-bromobutyric
acid methyl ester and 92.3 mg (0.67 mmol) of potassium
carbonate in 2.5 mL of DMF for 72 hours. It was
evaporated to dryness, and after adding water it was
extracted three times with  dichloromethane. The
10 combined organic phases were washed three times with
water, dried over magnesium sulphate and concentrated
by evaporation. It was purified on Silica Gel 60
(solvent: dichloromethane, dichloromethane-methanol
98:2 and 95:5). 105 mg (69% of theor.) of product was
15 isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.00-1.28 (m, 8H),
1.48-1.61 (m, 2H), 1.71 (mc, 2H), 1.84 (mc, 2H), 2.00-
2.45 (m, 18H), 2.62 (mc, 2H), 2.95-3.09 (m, 4H), 3.66
(s, 3H), 6.71-6.78 (m, 2H), 7.03 (tt, 2H), 7.14-7.23
20 (m, 3H).

Example 89
N-{6-[8-(4-Fluorophenyl)-3-hydroxy-6, 7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-

25 trifluorobutyl)sulphonyl]lbutyl}acetamide



'H-NR (400 MHz, chloroform-di): 8 = 1.07-1.24 (m, 6H), 1.39 (mc, 2H), 1.69 (m, 6H), 2.27-2.40 3H), 6.75
2.98-3.08 (dd,1H), (m, 7.04 (mc, 2H), 1.88 (mc, 2H), 2.04-2.20 (m, 4H), 2.59-2.65 (m, 2H), 2.78 (s, 6H),
3.11 (t, 2H), 6.72 (d, 1H), (tt, 2H), 7.15-7.22 (m, 3H). 15 Example 92
8-(4-Fluoropheny1)-9-(6-[(2-hydroxyethyl)(4-[(4,4,4- tAflGorobutyl)sulphonyl]butyllaminolhexyll-6,7-
dihydro-5H-benzo[71annulen-3-0l HO 20130 mg(0.31 mmol)ofq:-(G-bromohexyl)-8-(4-

fluoropheny1)-6,7-dihydro-5H-benzo[7] annulen-3-olgvas reacted jat80C with 108.9 mg (0.37 mmol) of
2-((4- [(4,4,4-trif|uorobutyl)suIphoﬁf]\butyllamino)eth%\wﬁ general specification 11. It was

purified 25 using HPLC-Method 1. |36 m/gWe%r. of product was isolated.
N
H,C

F

¢
SO

130 mg (0.22 mmol) of 8- (4-fluorophenyl)-9-[6-({4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-0l was stirred at room
5 temperature with 46.4 mg (0.26 mmol) of acetic acid-4-
nitrophenylester in 2.6 mL of DMF for 24 hours. It was
evaporated to dryness, taken up 1in ethyl acetate,
washed once with saturated sodium carbonate solution
and three times with water, dried over magnesium
10 sulphate and concentrated by evaporation. It was
purified using HPLC-Method 1. 75.1 mg (54% of theor.)
of product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.02-1.26 (m, 6H),
1.27-1.42 (m, 2H), 1.58-1.72 (m, 2H), 1.80 (mc, 2H),
15 1.97-2.21 (m, 9H), 2.24-2.41 (m, 4H), 2.56-2.66 (m,
2H), 2.97-3.31 (m, 8H), 6.70-6.79 (m, 2H), 7.04 (tt,
2H), 7.12-7.23 (m, 3H).

Example 90

20 ({6-[8-(4-Fluorophenyl)-3-hydroxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyll}tamino)acetonitrile



229 'H-NR (300 MHz, chloroform-di): 8 = 1.01-1.37 (m, 8H), 1.78 (mc, 2H), 1.91 2.43 (mc, (m, 2H), 4H),
2.73 2.54 (mc, 4H), 3.74 (mc, 2H), 7.13-7.22 (m, 3H). (mc, 2H), 2.04-2.21 (m, 6H), 2.23(mc, 2H),
2.59-2.65 (m, 2H), 2.67 2H), 2.81 (mc, 2H), 3.01-3.12 (m, 6.73-6.80 (m, 2H), 7.04 (tt, 2H), Example 93
8-(4-Fluoropheny1)-9-[6-([(2S)-2-hydroxypropy1](4- 184@,4,4-trifluorobutyl)sulphonyl]butyllamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-ol 130 mg(0.31 mmol)of9-(6- p_romohexyl) -8-(4-

fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3- Ol\A\D\aS
S\\//N\\/)<;F
\

)

HO

100 mg (0.17 mmol) of 8- (4-fluorophenyl)-9-[6-({4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-0l, 71 mg (0.51 mmol)
5 of sodium carbonate and 22.6 mg (0.19 mmol) of
bromoacetonitrile in 2 mL of DMF were stirred at room
temperature for 5 Thours. It was concentrated by
evaporation, and after adding water it was shaken three
times with dichloromethane. The combined organic phases

10 were washed three times with water, dried over
magnesium sulphate and concentrated by evaporation. It
was purified using HPLC-Method 1. The product fraction
was dissolved in dichloromethane, washed with 5% sodium
hydrogen carbonate solution and water, dried over

15 magnesium sulphate and concentrated by evaporation. It
was purified on Silica Gel 60 (Biotage, Isolera;
solvent: dichloromethane, gradient dichloromethane-
methanol 100:0 -> 80:20). 42.5 mg (40% of theor.) of
product was obtained.

20 TH-NMR (400 MHz, chloroform-d;): & = 1.05-1.30 (m, 8H),
1.59 (mc, 2H), 1.87 (mc, 2H), 2.04-2.20 (m, 6H), 2.27-
2.40 (m, 6H), 2.49 (t, 2H), 2.63 (t, 2H), 2.97-3.07 (m,
4H), 3.48 (s, 2H), 5.18 (s, 1lH), 6.72 (d, 1H), 6.75
(dd, 1H), 7.04 (tt, 2H), 7.15-7.23 (m, 3H).

25
Example 91



15 reacted at 80C with 114.1 mg (0.37 mmol) of (28)-1- ((4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllamino)propan-2-ol according to general specification 11. It was purified using
HPLC-Method 1. 31.6 mg (16% of theor.) of product 20 was isolated. 'H-NR (300 MHz, chloroform-di): 8 =
1.00-1.40 (m, 11H), 1.65-1.96 (m, 4H), 2.02-2.21 (m, 8H), 2.25-2.42 (m, 4H), 1H), 253H). Example 94
230 N-(6-[8-(4-Fluoropheny1)-3-hydroxy-6,7-dihydro-5Hbenzo[7]annulen-9-yl)hexyll-N-(4-[(4,4,4-
trifluorobutyl)sulphdhyflbutylighfeirié eeredrey 15 100G 05 mrholiley dro-SH-
methyl-N-(6-[8-(4-fluerophEhyd)nulen-9-yllhexyl}-N-{4-[ (4,4, 4-
3-hydroxy-6,7-dihydro13Hhenzal t4anaulen-yinexyll-M(4 4 A trifluqrabubd)suiphonyllbutyliglycinate
was stirred overnight at room temperature with 40 mg (1.00 mma) of sodium hydroxide in 4 mL methanol.
It 10 was adjusted to a pH of 5-6 with 10% aqueous ¥itric acid solytion, before being concentrated by
evaporation. The residue was také\?\l up in water and, extr ith trchloromethane four times. The
combined organic phases were d)Sivé?\maﬁer%sulphate and 15 concentrated by evaporation. It
was purified using HPLC-Meth@d 1{\)'5 .7 mg (52% of theor.) of product was isolated. 1H-N1'R (300 MHz,
chloroform-di): 8 = 0.96-1.34 (m, 8H),4.77-2.00(m, 4H), 2.02-2.19(m,6H),2.26-2.43(m, 20 4H), 2.59 (mc,
2H), 2.70 (mc, 2H), 2.88 (mc, 2H), 3{07- 3.22 (m, 4H), 3.49 (s, 2H), 6.76 (d, 1H), 6.86 (dd, 1H), 7.03 (tt,
2H), 7.09-7.22 (m, 3H). Example 95 25
N-(6-[8-(4-Fluoropheny1)-3-hydroxy-6,7-dihydro-5Hbenzo[7)annulen-9-yl)hexyll-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl)butyll-beta-gla 31 000HO

HO
5 30.6 mg (0.27 mmol) of methanesulphonic acid chloride
in 1 mL dichloromethane was added dropwise to 130 mg
(0.22 mmol) of 6-(4-fluorophenyl)-5-{6-[4-(4,4,4-
trifluorobutane-1l-sulphonyl)-butylamino]-hexyl}-8,9-
dihydro-7H-benzocyclohepten-2-0l and 27 mg (0.27 mmol)
10 of triethylamine in 1.5 mL dichloromethane. It was
stirred for 24 Thours at room temperature. 27 mg
(0.27 mmol) of triethylamine and 30 mg (0.26 mmol) of
methanesulphonyl chloride were added and it was stirred
at room temperature for 3 hours. It was diluted with
15 dichloromethane, washed once with saturated sodium
hydrogen carbonate solution and three times with water,
dried over magnesium sulphate and concentrated by

evaporation. It was purified on Silica Gel 60 (solvent:

dichloromethane, dichloromethane-methanol 98:2). 120 mg
20 (73% of theor.) of intermediate was isolated.
92.5 mg (0.13 mmol) of 8- (4-fluorophenyl)-9-{6-

[ (methylsulphonyl) {4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}lamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-ylmethanesulphonat and
25 20 mg (0.50 mmol) of sodium hydroxide in 2.5 mL
methanol were stirred at room temperature for 24 hours.

0.5 mL of 2M NaOH was added and it was stirred for 24



HO 100 mg (0.15 mmol) of methyl-N-(6-[8-(4-fluorophenyl)-
3-hydroxy-6,7-dihydro-5H-benzo[7]annulen-9-yllhexyll-N-(4-[(4,4,4-trifluorobutyl)sulphonyl]butyll-beta- 5
alaninate was stirred overnight at room temperature with 40 mg (1.00 mmol) of sodium hydroxide in 3 mL
methanol. It was adjusted to a pH of 5-6 with 10% aqtédus citric acid solution, before being concentrated
by evaporation. The residue was taken up in water and 10 extracted with dichloromethane four times. The
combined organic pHseS wWérehidl SeEPTaghestintstlphte andCohtedtfratdd’ by eVaporation. It was
purified using HPLG~Methotlel . Sdrmyi(6586 of thearg ofiproduct was isolateded 5dbeN ¥&s(300 MHz,
chloroform-di): 8 = 1.022%.34{M,i8H)wa t el 7219 £om A5a 2.00t2 21l 6H), 2:25-2.4d4m, (mc, 2H),
2.54-2.66 (M, 4H), 278,00 2H). 2H). 303315, A, B,77,(0 HE).5.82,7.03.,.20, 7-11-723 (m,
3H). 20 Example 96 , , ; ,
4-((6-[8-(4-FluotopHErAY-Shy btk <6, F<difytifo*BRbefiz b7 ARGl nS o Hhex§if(4sis 274
trifluorobutyl)sulphorsdibegdlamino)beitansic el 98 Ag(0rE4 asmbly ofrrathy a4 (6-[8{4-fluorophenyl)-
3-hydroxy-6,7-dihydrasbHhenzof éannuea®-ybirexylld+hod 1. 42.8 mg (52% of
[(4,4,4-trifluorobutyl)splghonyllputyllaming)bptangale 5 was stirred overnight at room temperature with 40
mg (1.00 mmol) of sodium hydroxide in 4 methanol. It was.adjusted to a pH of 5-6 with 10% aqueous
citric acid solution, before be 28 %(ohr/{lééhtrac?élld 5y g\?éﬁéé&ﬂdn.safh% ﬁes(l%del w%% taken é%)ih water and 10
extracted with'dichlérotfietHafe fétir times® Thétombifed ofgdfic PhasesWeredrict dvefmagnesium
sulphate and concentrateéd by evaporatian. [{ wasipurified. 6Sing .MPLC=Metod 12 49ang<51% of theor.) of
product was isolated15'HoNRs(3900MHz chlgreformszdi):18 5 4,02:4:39 (@, 841), & 72-1:86 (m, 6H),
2.01-2.21 (m, 6H), 2.25:2.43 (m,.4H), 2.46-2.66.(m,6H), 2,69-:2.85(m, 4H), 3.02-3.15 (m, 4H), 6.75-6.83
(. 259, 703 (me. 300, 7136, 118, 7 45 (. 310, 30 Exchmple 07 (1 07
8-(4-Fluoropheny1)-9-(6-[(2-hydroxyethyl)(3-[(4,4,4- trifluorobutyl)sulphonyl]propyllaminolhexyll-6,7-
dihydro-5H-belrizo[ Zegamrien-320l 233 HONF V\ZA<F 0 HO

8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) {4-[ (4,4, 4-

trifluorobutyl)sulphonyl]lbutyllaminolhexyl}-6,7-

dihydro-5H-benzo[7]annulen-3-o0l

o) "\ F
S\ F
\
HO\/\N/\/\/ \
F

¢
SO

20 130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted at 80°C with 108.9 mg (0.37 mmol) of 2-({4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}amino)ethanol
according to general specification 11. It was purified

25 using HPLC-Method 1. 36 mg (18% of theor.) of product

was isolated.



130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas
reactedat80Cwith103.6 mg(0.37 mmol)of2-(f3- 3 [(4,4,4-trifluorobutyl)sulphonyl]propyllamino)ethanol
according to generalspecification 11.1t was purified using HPLC-Method 1. was isolated. 46.3 mg(24% of
theor.)of product 1H-N1'R(300MHz,chloroform-di):8=¢289-1.36(m, 8H), 10 2.03-2.22(m,8H),
2.25-2.42(m,4H), 2.50(mc, 2H), 2.57-2.66(m,2H), 2.73-2. 89(m 4H), 3.09(mc, 4H),
3.71(mc,2H),6.71-6.BOMRIRH) P 0423 (e BH)r EQAY; ) : & = 1.01-1.37 (m, 8H),

10

15

20

25

1.78 (mc, 2H), 1.91 (mc, 2H), 2.04-2.21 (m, 6H), 2.25-
2.43 (m, 4H), 2.54 (mc, 2H), 2.59-2.65 (m, 2H), 2.67
(mc, 2H), 2.73 (mc, 2H), 2.81 (mc, 2H), 3.01-3.12 (m,
4H), 3.74 (mc, 2H), 6.73-6.80 (m, 2H), 7.04 (tt, 2H),
7.13-7.22 (m, 3H).

Example 93

8- (4-Fluorophenyl)-9-[6-([(2S) -2-hydroxypropyl] {4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l

0 " F
HO_,CHs i
S F
N O
F
HO Ii lllii'}
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-

fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted at 80°C with 114.1 mg (0.37 mmol) of (2S)-1-
({4-1(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 1. 31.6 mg (16% of theor.) of product
was isolated.

lH-NMR (300 MHz, chloroform-d;): 6 = 1.00-1.40 (m, 11H),
1.65-1.96 (m, 4H), 2.02-2.21 (m, 6H), 2.25-2.42 (m,
4H), 2.45-2.79 (m, 8H), 2.98-3.11 (m, 4H), 3.95 (mc,
1H), 6.71-6.80 (m, 2H), 7.04 (tt, 2H), 7.11-7.23 (m,
3H) .

Example 94



7.13- 15 Example 98  8-(4-Fluoropheny1)-9-[6-([(2R)-2-hydroxypropyl](4-
[(4,4,4-trifluorobutyl)sulphonyl]butyllamino)hexyl]- 6,7-dihydro-5H-benzo[7]annulen-3-ol 234 HO 130
mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7] annulen-3-olwas reacted
at 80C with 114.1 mg (0.37 mmol) of (2R)-1- 3((4-[(4,44~ trifluorobutyl)sulphonyl]butyllamino)propan-2-ol

according to general specification 11. It was purified using HPLC-Method 1. 67.2 mg (34% of theor.) of
product was isolatetl~ 16'H-RR $300 WM PEsIBYaform-aiyo8 ©<¥.04-1 38 (T PHYFL.62-1.77 (m, 2H),
1.79-1.96 (m, 2H), 282=2.21]@an6H yr2.2552. Yherny, I(MNEH ) 6. 78-6.79(m, 3H). 15 Example 99

2-Fluoro-8-(4-fluorophepyl OentpethwiBskid A2 Poty1 1 glycine
pentafluoropentyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-SIH-blx_anzo[71annuIen-3-o| 235 130 mg
(0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4- 3

S F

A~

o)

5 100 mg (0.15 mmol) of methyl-N-{6-[8-(4-fluorophenyl) -
3-hydroxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexyl}-N-
{4-1(4,4,4-trifluorobutyl)sulphonyl]lbutyl}glycinate was
stirred overnight at room temperature with 40 mg
(1.00 mmol) of sodium hydroxide in 4 mL methanol. It

10 was adjusted to a pH of 5-6 with 10% aqueous citric
acid solution, before being concentrated by
evaporation. The residue was taken up in water and
extracted with dichloromethane four times. The combined
organic phases were dried over magnesium sulphate and

15 concentrated by evaporation. It was purified wusing
HPLC-Method 1. 50.7 mg (52% of theor.) of product was
isolated.

TH-NMR (300 MHz, chloroform-d;): & = 0.96-1.34 (m, 8H),
1.77-2.00 (m, 4H), 2.02-2.19 (m, 6H), 2.26-2.43 (m,

20 4H), 2.59 (mc, 2H), 2.70 (mc, 2H), 2.88 (mc, 2H), 3.07-
3.22 (m, 4H), 3.49 (s, 2H), 6.76 (d, 1H), 6.86 (dd,
1H), 7.03 (tt, 2H), 7.09-7.22 (m, 3H).

Example 95

25 N-{6-[8-(4-Fluorophenyl)-3-hydroxy-6, 7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}-beta-alanine



fluoropheny1)-6,7-dihydro-5H-benzo[7] annulen-3-olwas reacted with 124.3 mg (0.42 mmol)of
N-methyl-3- 5[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1-amine according to general specification
11. It was purified using HPLC-Method 1.52.0 mg(27% of was isolated. 'H-NR(300 MHz,chloroform-di):8 =
theor.)of 1.03-1.25 product (m,6H), 1.33(mc, 2H),2.0232.41 (m, 17H), 2.52-2.68 (m, 4H), 3.04-3.15
(m,4H),6.85 (d, 1H), 6.95-7.09 (m, 3H), 7.14-7.22 (m,2H). .

0 F
\

0 g\\//A\\/)<;F
\

HO

HO

100 mg (0.15 mmol) of methyl-N-{6-[8-(4-fluorophenyl)-
3-hydroxy-6, 7-dihydro-5H-benzo[7]annulen-9-y1l]hexyl}-N-
{4-[(4,4,4-trifluorobutyl)sulphonyl]butyl}-beta-

5 alaninate was stirred overnight at room temperature
with 40 mg (1.00 mmol) of sodium hydroxide in 3 mL
methanol. It was adjusted to a pH of 5-6 with 10%
aqueous citric acid solution, before being concentrated
by evaporation. The residue was taken up in water and

10 extracted with dichloromethane four times. The combined
organic phases were dried over magnesium sulphate and
concentrated by evaporation. It was purified wusing
HPLC-Method 1. 54 mg (55% of theor.) of product was
isolated.

15 lH-NMR (300 MHz, chloroform-d;): & = 1.02-1.34 (m, 8H),
1.72-1.97 (m, 4H), 2.00-2.21 (m, 6H), 2.25-2.41 (m,
4H), 2.49 (mc, 2H), 2.54-2.66 (m, 4H), 2.78 (mc, 2H),
2.92 (mc, 2H), 3.03-3.15 (m, 4H), 6.77 (d, 1H), 6.82
(dd, 1H), 7.03 (mc, 2H), 7.11-7.23 (m, 3H).

20
Example 96
4-({6-[8-(4-Fluorophenyl)-3-hydroxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}{4-[(4,4,4-
trifluorobutyl)sulphonyl]butyll}tamino)butanoic acid



Example 100 15 2-Fluoro-8-(4-fluoropheny1)-9-(6-[(2-hydroxyethyl)(3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyl)propyllamino)hexyll-6,7- dihydro-5H-benzo[7)annulen-3-0l 236 130 mg (0.30
mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-olwas reacted
with 136.8 mg (0.42 mmol) of 2-(f3-[(4,4,3,3,3- 3 pentafltioropentyl)sulphonyl]propyllamino)ethanol
according to general specification 11. It was purified using HPLC-Method 1.25.0 mg(12% of theor.)of was

isolated. 'H-NR(300MHz,chloroform-di):8 =1.02-1.250product (m,6}1), 1.32 (mc, 2H),
2.01-2.38(m,12H),2.46-2.62 (m, 4H), 2.75 (t, 2H), Z.ég F

Ho\“/\/\N/\/\/ ¢

O
O
F

¢
A

98 mg (0.14 mmol) of methyl-4-({6-[8-(4-fluorophenyl) -
3-hydroxy-6, 7-dihydro-5H-benzo[7]annulen-9-yl]lhexyl} {4-
[(4,4,4-trifluorobutyl)sulphonyl]butyl}amino)butanoate

5 was stirred overnight at room temperature with 40 mg
(1.00 mmol) of sodium hydroxide in 4 mL methanol. It
was adjusted to a pH of 5-6 with 10% aqueous citric
acid solution, before being concentrated by
evaporation. The residue was taken up 1in water and

10 extracted with dichloromethane four times. The combined
organic phases were dried over magnesium sulphate and
concentrated by evaporation. It was purified wusing
HPLC-Method 1. 49 mg (51% of theor.) of product was
isolated.

15 'H-NMR (300 MHz, chloroform-d:;): & = 1.02-1.39 (m, 8H),
1.72-1.96 (m, 6H), 2.01-2.21 (m, 6H), 2.25-2.43 (m,
4H), 2.46-2.66 (m, 6H), 2.69-2.85 (m, 4H), 3.02-3.15
(m, 4H), 6.75-6.83 (m, 2H), 7.03 (mc, 2H), 7.12 (d,
1H), 7.18 (mc, 2H).

20
Example 97
8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-ol



(t,2H),3.03-3.14(m, 4H), 3.68 (t, 2H), 6.85 (d, 1H), 6.96-7.09(m,3H), 7.14-7.22 (m, 2H).
101 2-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(4-[(4,4,4- trifluorobutyl)sulphonyl]butyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-3-ol 237

10

15

233
0] F
/\/\\\SWF
HO\/\N \\ F
O
F
HO |Ili:
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted at 80°C with 103.6 mg (0.37 mmol) of 2-({3-

[(4,4,4-trifluorobutyl)sulphonyl]propyl}amino)ethanol

according to general specification 11. It was purified

using HPLC-Method 1. 46.3 mg (24% of theor.) of product
was isolated.

TH-NMR (300 MHz, chloroform-d;): & = 0.99-1.36 (m, 8H),
2.03-2.22 (m, 8H), 2.25-2.42 (m, 4H), 2.50 (mc, 2H),
2.57-2.66 (m, 2H), 2.73-2.89 (m, 4H), 3.09 (mc, 4H),
3.71 (mc, 2H), 6.71-6.80 (m, 2H), 7.04 (tt, 2H), 7.13-
7.23 (m, 3H).

Example 98

8- (4-Fluorophenyl)-9-[6- ([ (2R) -2-hydroxypropyl] {4-

[(4,4,4-trifluorobutyl)sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-0l

15 Example



130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas reacted with 109.2 mg(0.42 mmol)of N-methy1-4-
5[(4,4,4-trifluorobutyl)sulphonyl]butan-1-amine according to general specification 11. It was purified using
HPLC-Method 1. 66.7 mg (36% of theor.) of product wa$ isolated. 'H-NR (300 MHz, chloroform-di): 8 =
1.02-1.25 (m, 6H), 2.01- 2.55 (mc, 2H), 2.62 (mc, 2H), 3.00-3.104m, 4H), 6.83 (d, 1H), 6.93-7.08 (m, 3H),
7.13-7.21 (m, 2H). 15 Exampﬁpwz \gcﬁguoro-S-(4-fIwr%-(methyl(&[(&&&
trifluoropentyl)sulphonyl]propyllamino)hexyl]-6,7- dihﬂéjro- b ¢lannulen-3-ol 0 H3C, 0 HO 130
mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluero-8< %~ \\

fluoropheny1)-6,7-dihydro-5H-benzoPi hnnulen-3-olwds reacted with 109.2 mg(0.42 mmol)of N-methy1-3-
5[(5,5,5-trifluoropentyl)sulphonyl]propan-1-amine according to general specification 11. It was purified
using HPLC-Method 1. 40.0 mg (22%6 of theor.) of product was isolated. 'H-NR (300 MHz, chloroform-di):
8 =1.01-1.25 (m, 6H), 7.21 (m, 2H).

HO
130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted at 80°C with 114.1 mg (0.37 mmol) of (2R)-1-

5 ({4-1(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)propan-2-ol
according to general specification 11. It was purified
using HPLC-Method 1. 67.2 mg (34% of theor.) of product
was isolated.

10 'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.38 (m, 11H),
1.62-1.77 (m, 2H), 1.79-1.96 (m, 2H), 2.02-2.21 (m,
6H), 2.25-2.75 (m, 12H), 2.98-3.10 (m, 4H), 3.84-3.96
(m, 1H), 6.70-6.79 (m, 2H), 7.04 (tt, 2H), 7.12-7.23
(m, 3H).

15
Example 99
2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



Example 103 2-Fluoro-8-(4-fluoropheny1)-9-(6-[(2-hydroxyethyl)(3-
[(4,4,4-trifluorobutyl)sulphonyl]propyllamino)hexyll6,7-dihydro-5H-benzo[71annulen-3-ol 239 OF
HOV---./....-. ...".Z.---iiF F 0 130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas Yeacted with 115.9 mg (0.42 mmol) of
2-(f3-[(4,4,4- 3 trifluorobutyl)sulphonyl]propyllamino)ethanol accqrding to general specification 11. It was

purified using HPLC-Method 1. 23.0 mg (12% of theor.) of produdt vrs isolated. 'H-NR (300 MHz,
chloroform-di): 8 = 1.01-1.25 (m, 6H), 15 Exampie 104 F
2-Fluoro-8-(4-fluoropheny1)-9- (6,;[(3 hydrexysthyh

[(4,4,4- trlfluorobutyl)suIphonyl]butylla NNno)hexyll6, dlhydro Bh- benzo[?lannulen -3-0l 240 HOO 130 mg
(0.30 mmol) of 9-(6-bromohexyl)-2-flugro-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas
reacted with 121.8 mg (0.42 mmol) gf 2-(f4-[(4,4,4- 3 trifluorobutyl)sulphonyl]butyllamino)ethanol
according to general specification 11\ It was purified using HPLC-Method 1. 30.0 mg (16% of theor.) of
product was isolated. 1H-N1'R (30@"MHz, chléroform-di): 8 = 1.02-1.40 (m, 8H),

F
HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was

reacted with 124.3 mg (0.42 mmol) of N-methyl-3-
5 [(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 52.0 mg (27% of theor.) of product
was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.03-1.25 (m, 6H),
10 1.33 (mc, 2H), 2.01-2.41 (m, 17H), 2.52-2.68 (m, 4H),
3.04-3.15 (m, 4H), 6.85 (d, 1H), 6.95-7.09 (m, 3H),
7.14-7.22 (m, 2H).

Example 100

15 2-Fluoro-8- (4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l



15 Example 105 2-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol 241 OF FF F 130
mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas feacted for 22 hours with 110.0 mg (0.42 mmol)
of N- 5 methy1-4-[(4,4,5,5,5-pentafluoropentyl)sulphonyl]butan1-|§mine according to general specification

11. It was purified using HPLC-Method 1. 40.0 mg (20% of theor.) gfFproduct was isolated. 1H-N1'R (400
MHz, chloroform-di): 8 = 1.05-1.24 (m, 6H), 10 1. mc, 2 77 (m, 2H), 1.89 (mc, 2H), 2.02-
2.44 (m, 15H), 2.49-2.62 (m, 4H), 3.01- , , 6.83 (d, 91:6.98 (d, 1H), 7.00-7.08 (m, 2H),

7.137.21 (m, 2H). 15 Exam'd%\}OG/?FNuoro-&M-fl oropheny1)-9-[6-(methyl(4-[(3,3,3-
trifluoropropyl)sulphonyl]butyllamino)hgxy11-6,7- dihydro-5H-benzo[71annulen-3-ol 242 130 mg (0.30
8-(4- fluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted
) of N- 5 methy1-4-[(3,3,3-trifluoropropyl)sulphonyl]butan-1- amine
. It was gurified using HPLC-Method 1. 46.0 mg (24% of theor.) of

oroform-di): 8 =1.04-1.23 (m, 6H),

according to general specification
product was isolated. 1H-N1'R (40

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 136.8 mg (0.42 mmol) of 2-({3-[(4,4,5,5,5-
5 pentafluoropentyl)sulphonyl]lpropyltamino)ethanol
according to general specification 11. It was purified
using HPLC-Method 1. 25.0 mg (12% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.25 (m, 6H),
10 1.32 (mc, 2H), 2.01-2.38 (m, 12H), 2.46-2.62 (m, A4H),
2.75 (t, 2H), 2.81 (t, 2H), 3.03-3.14 (m, 4H), 3.68 (t,
2H), 6.85 (d, 1H), 6.96-7.09 (m, 3H), 7.14-7.22 (m,
2H) .

15 Example 101
2-Fluoro-8- (4-fluorophenyl)-9-[6- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



(tt, 2H), 7.14-7.20 (m, 2H). Example 107 2-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 243 OF /"?//1/4-'F
H3C, 0 130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzoPtannulen-3-olwas feacted with 93.6 mg (0.36 mmol) of
N-methyl-5-[(3,3,3- 5 trifluoropropyl)sulphonyl]pentan-l-amine acgording to general specification 11. It was
purified using HPLCMethod 1. 34.5 mg (19% of theap.) of product was isolated. 1H-N1'R (400 MHz,
chloroform-di): 8 = 1.04-1.24 101.31-1.42 (m, 2H), 1.%5;.{5&@/%); 1.62 1.90 (mc, 2H), 2.03-2.15 (m,
4H), 2.30 (t, (s, 3H), 2.40(mc, 2H), ém, 2K, 3.06~wC,\2H], 1H), 6.96-7.08 (m, 3H), 7.15-7.21 (m, 2H). 15
Example 108 8-(4-FIuorophenyl)-@-(\Gh[(Z-hydroxyethﬂ)(s-([3,4,4,4- tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyllpropyl)aminolhexyll- 20 6,7-dihydro-5H-benzo[7]annulen-3-ol 244

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 109.2 mg (0.42 mmol) of N-methyl-4-
5 [(4,4,4-trifluorobutyl) sulphonyl]butan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 66.7 mg (36% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.25 (m, 6H),
10 1.38 (mc, 2H), 1.69-1.82 (m, 2H), 1.89 (mc, 2H), 2.01-
2.20 (m, 6H), 2.23-2.41 (m, 7H), 2.46 (mc, 2H), 2.55
(mc, 2H), 2.62 (mc, 2H), 3.00-3.10 (m, 4H), 6.83 (d,
1H), 6.93-7.08 (m, 3H), 7.13-7.21 (m, 2H).

15 Example 102
2-Fluoro-8- (4-fluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



HO 130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas
reacted with 135.8 mg (0.37 mmol) of 2-[(3-([3,4,4,4- 5 tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyllpropyl)amino]ethanol according to general specification 11. It was purified
using HPLC-Method 1. 26.4 mg (12% of theor.) of prodifct was isolated. 10'H-NR (300 MHz,
chloroform-di): 8 = 1.01-1.28 (m, 6H), 1.47 (mc, 2H), 2.01-2.19 (lp, 4H), 2.33-2.49 (m, 4H), 2.58-2.79 (m,
6H), 3.06 (mc, 2H), 3.22 (mc, 2H), 3.29- 3.40 7.09 15 Example 109.F
8-(4-Fluoropheny1)-9-(6-[(2-hydroxyethyl)(4-([3,4 WF
(trifluoromethyl)butyl]sulphonyIIthﬂLalmjnon,enyI- 6,7-dihydro-5H-benzo[7]annulen-3-ol 2450 0 HO
15xml 1 -4Furpey)9(-mty(-[,,,-ttalo§3 tiIooehlbtl%lhnIpoy)mn]eyl2,-iyr-ano7anIn30 Example 110
8-(4-Fluoropheny1)-9-(6-[methyl(3-([3,4,4,4- tetrafllioro-3-
(trifluoromethyl)butyl]sulphonyllpropyf)amino]hexyll-

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 109.2 mg (0.42 mmol) of N-methyl-3-
5 [(5,5,5-trifluoropentyl)sulphonyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 40.0 mg (22% of theor.) of product
was isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.25 (m, 6H),
10 1.27-1.41 (m, 2H), 1.67-1.80 (m, 2H), 1.93 (mc, 2H),
2.01-2.23 (m, 8H), 2.31 (t, 2H), 2.36 (s, 3H), 2.41
(mc, 2H), 2.57 (mc, 2H), 2.70 (t, 2H), 3.01 (mc, 2H),
3.08 (mc, 2H), 6.84 (d, 1H), 6.95-7.08 (m, 3H), 7.14-
7.21 (m, 2H).
15
Example 103
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-
[(4,4,4-trifluorobutyl) sulphonyl]propyllamino]lhexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l



20 6,7-dihydro-5H-benzo[7]annulen-3-ol ro-3- (trifluoromethyl)butyl]sulphonyllbutyl)amino]ethanol
according to general specification 11. It was purified using HPLC-Method 1. 47.1 mg (21% of theor.) of
product was isolated. 10'H-NR (300 MHz, chloroform-di): 8 = 1.03-1.28 (m, 6H), (tt, 2H), 7.14-7.22 (m,
3H). 246 HO 130 mg(0.31 mmol)of9-(6-bromohexyl¥-82(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]
annulen-3-olwas reacted with 124.6 mg(0.37 mmal)of N-methyl-g- 5([3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyllpropan-1-amine aq n eral specification 11. It was purified using
HPLC-Method 1. 46.1 mg (g&% of . rodu%t was isolatedF101H-N1'R (300 MHz, chloroform-di): 8
=1.02-1.34 (m, 8H), 1.98-2.16 (M, 6H), 2.21-2.30 kyn 5H), 2.35 (t, 2H), 2.55 3.23 7.22 15 Example 111
8-(4-Fluorophenyl1)-9-(6-[methyl(4-([34,4,4- tetrafluoro-3-

HO

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 115.9 mg (0.42 mmol) of 2-({3-[(4,4,64-
5 trifluorobutyl)sulphonyl]lpropyl}tamino)ethanol according
to general specification 11. It was purified using
HPLC-Method 1. 23.0 mg (12% of theor.) of product was
isolated.
TH-NMR (300 MHz, chloroform-d;): & = 1.01-1.25 (m, 6H),
10 1.26-1.39 (m, 2H), 2.01-2.21 (m, B8H), 2.25-2.42 (m,
4H), 2.51 (mc, 2H), 2.58 (mc, 2H), 2.74 (t, 2H), 2.80
(t, 2H), 3.08 (t, 4H), 3.67 (t, 2H), 6.85 (d, 1H),
6.96-7.09 (m, 3H), 7.14-7.22 (m, 2H).

15 Example 104
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) {4-
[(4,4,4-trifluorobutyl)sulphonyl]butyl}aminolhexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-0l



130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4- fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olwas
reacted with 129.8 mg(0.37 mmol)of N-methy1-4- 5([3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyllbutan-1-amine according to general specification 11. It was purified using
HPLC-Method 1. 61.2 mg (28% of theor.) of product w48 isolated. 10'H-NR (300 MHz, chloroform-di): 8 =
1.02-1.39 (m, 8H), 1.65 (mc, 2H), 1.82-1.95 (m, 2H), 2.00-2.16 (@, 4H), 2.17-2.29 (m, 5H), 2.31-2.45 (m,
4H), 2.56-2.75 (m, 4H), 3.09 (mc, 2H), 3.14-3.24 (m@2H), 6.69-6.7 7 (m, 2H), 6.99-7.08 (m, 2H), 7.12-7.23
(m, 3H). 15 Example 112 8-(4-FIuorophenyl)-9-[6-((:%\-§;;¢£\)Z

trifluoropentyl)suIphonyl]pr%a/llami 0)hexyl]-6:7=-ditiydlro<5H-benzo[7]annulen-3-ol 248 HO
1.74(mc,2H),1.88-2.21(m,10H);2:35(mM¢,2H),2.46 (92H),2.62(mc,2H),2.73(t,2H),3.01(mc,2H),

F
HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-o0l was

reacted with 121.8 mg (0.42 mmol) of 2-({4-[(4,4,64-
5 trifluorobutyl)sulphonyl]lbutyl}amino)ethanol according
to general specification 11. It was purified using
HPLC-Method 1. 30.0 mg (16% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 1.02-1.40 (m, 8H),
10 1.67-1.80 (m, 2H), 1.82-1.95 (m, 2H), 2.03-2.21 (m,
6H), 2.25-2.42 (m, 4H), 2.52 (mc, 2H), 2.58 (mc, 2H),
2.68 (t, 2H), 2.75 (t, 2H), 3.00-3.11 (m, 4H), 3.68 (t,
2H), 6.86 (4, 1H), 6.97-7.09 (m, 3H), 7.14-7.22 (m,
2H) .
15
Example 105
2-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



3.09(mc,2H),6.70-6.77(m,2H),7.00-7.07(m,2H), xml 1 -4Furpey)9[-(-(,,,,-pnalooetlslhnlpoylmn)ey167
iyr-Hbno7anin3o0 Example 113 8-(4-Fluoropheny1)-9-[6-((3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol (5,5,5- S
trifluoropentyl)sulphonyl]propan-1-amine according to’§éneral specification 11. It was purified on Silica
Gel 60 (solvent: dichloromethane, dichloromethane-methanol 95:5 I_and 90:10). 330 mg (47% of theor.) of
product was isolated. 10'H-NR (300 MHz, chloroform§xdi): 8 = 17 .35(m, 8H), 7.14-7.22 (m, 3H). 249
HO Stage 1 5 2 g of 9-(6-bromohexyl)-8-(4-fluorop
reacted in 30 mL methanol at SOQS@an,mﬂmoﬁMf sphere (3 bar) Within 5 hours within the scope of a
pressure reaction. Saturated aqueous'sodium hydrogen carbonate solution was added, 10 it was

chromatography (dichloromethane/methanol), 474 mg of 9-

ydro-5H- benzo[7]annulen-3-ol was obtained. MS (ESIpos)
mass found: 353.00 Stage 2 318 mgofg-(6:%
dihydro-5H-benzo[7]annulen-3-o0 @

minohexyl)-8-(4-fluoropheny1)-6,7- 20
3-chloropropy1-4,4,5,5,5-pentafluoropensasulphone,
F

0 equiv.) of

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted for 22 hours with 110.0 mg (0.42 mmol) of N-
5 methyl-4-[(4,4,5,5,5-pentafluoropentyl) sulphonyl]butan-
l-amine according to general specification 11. It was
purified using HPLC-Method 1. 40.0 mg (20% of theor.)

of product was isolated.

'H-NMR (400 MHz, chloroform-d;): & = 1.05-1.24 (m, 6H),
10 1.36 (mc, 2H), 1.67-1.77 (m, 2H), 1.89 (mc, 2H), 2.02-
2.44 (m, 15H), 2.49-2.62 (m, 4H), 3.01-3.11 (m, 4H),
6.83 (4, 1H), 6.98 (d, 1H), 7.00-7.08 (m, 2H), 7.15-

7.21 (m, 2H).

15 Example 106
2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



143 mg potassium iodide and 286 mg sodium carbonate were heated in 5 mL of DMF at 80C for 18
hours. Water and ethyl acetate were added to the reaction mixture, 25 the phases were separated and
the aqueous phase was re-extracted with ethyl acetate three times. The combined organic phases were
washed with saturated sodium hydrogen carbonate séiition and concentrated by evaporation. After
purification by preparative HPLC 30 (acetonitriIe/wat8r/formic acid), 180 mg of the title compound was
obtained (can optionally be partially or completely in fhe form of fgrmate salt). 1H-NMR (300 250 MHz,
DMSO-d6, selected signals): 8 0.93 - 1W5 33 (M) £1 - 2.04 (8H), 2.64 (t, 2H), 3.08 - 3.25
(4H), 6.58 - 6.67 (2H), 7.05 - 7.25’@)HN .2771s). MS (&SIneg) mass found: 619.26. 251 Examples 114 to
123 Similarly to general specification 1{1, examples 114 to 123 were prepared starting from
9-(6-bromohexyl)-8-(4- fluoropheny1)<6,7-dihydro-5H-benzo[7]annulen-3-olby 5 reaction with amines:
Nameof StructureAnalytical data example 8-(4-HaC--\ ./.,.." F 'H-R(600MHz, CV...F.A.F)CF
fluorophenylF Fchloroform-di)8 1.06~1.16(4Hg, 1.16 -1.23(2H), 1.23 -1.30(2H), 1.5-1.62(2H), 1.81

HO
130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted for 22 hours with 88.6 mg (0.36 mmol) of N-
5 methyl-4-[(3,3,3-trifluoropropyl)sulphonyl]lbutan-1-
amine according to general specification 11. It was
purified using HPLC-Method 1. 46.0 mg (24% of theor.)
of product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.04-1.23 (m, 6H),
10 1.37 (mc, 2H), 1.68-1.79 (m, 2H), 1.90 (mc, 2H), 2.01-
2.13 (m, 4H), 2.30 (t, 2H), 2.34 (s, 3H), 2.41 (mc,
2H), 2.51-2.60 (m, 4H), 2.61-2.74 (m, 2H), 3.09 (mc,
2H), 3.19 (mc, 2H), 6.82 (d, 1H), 6.97 (4, 1H), 7.03
(tt, 2H), 7.14-7.20 (m, 2H).
15
Example 107
2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



(t,2H),2.40(t, 2H),2.62(t,2H), 2.99 - 3.06(4H), 6.69 -6.71(1H), 6.71 -6.75(1H), 7.00-7.06(2H), 7.15
-7.22(3H). MS(ESIpos)mass found: 647.3 1H-N1'R(600MHz, chloroform-di)8 1.05 -1.15(4H), 1.15
-1.23(2H), 1.23 -1.30(2H), 1.92-2.00(2H), 2.05 - 2.12 (4H), 2.14 (s, 3H), 2.14 2.35 (t, 2H), (4H), 252 len
-3 -ol 11 N- 6methyl-fluorophenyl 3-)-9-[6- [(3,3,4,(methyl(3- 4,4-[(3,3,4,4,4- pentaflu pentafluorob orobutyl
utyl)sulphon )sulphon yl]propyllam yl]propa ino)hexyl]- n-1-6,7-dipdero-

O,/N\w/)<;
/\/\/\\\S i
HSC\N \\

o)

F

F li 'lii’}
HO

130 mg (0.30 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-5-[(3,3,3-
5 trifluoropropyl)sulphonyl]pentan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 34.5 mg (19% of theor.) of product was
isolated.
TH-NMR (400 MHz, chloroform-d;): & = 1.04-1.24 (m, 6H),
10 1.31-1.42 (m, 2H), 1.45-1.55 (m, 2H), 1.62 (mc, 2H),
1.90 (mc, 2H), 2.03-2.15 (m, 4H), 2.30 (t, 2H), 2.35
(s, 3H), 2.40 (mc, 2H), 2.50-2.60 (m, 4H), 2.62-2.75
(m, 2H), 3.06 (mc, 2H), 3.16-3.23 (m, 2H), 6.84 (d,
1H), 6.96-7.08 (m, 3H), 7.15-7.21 (m, 2H).
15
Example 108
8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) (3-{[3,4,4,4-
tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyl}propyl)aminolhexyl} -
20 6,7-dihydro-5H-benzo[7]annulen-3-o0l



amine5H- benzo[7]annu len-3-ol 6.69 -6.71(1H), 6.71 -6.75(1H), 7.00-7.06(2H), 7.15 -7.22(3H).
MS(ESIpos)mass found: 633.3 F 1H-N1'R(300MHz, DMSO-d6,selected signals): 8 0.93 - 1.25(8H),1.76
(mc, 2H), 2.12(t, 2H),2.20-2.35 (4H),3.17(mc, 2H), 3.40 (mc, 2H), 6.58 -6.65(2H), 7.06 -7.26(5H),
8.12(s,1H).MS (ESIneg)mass found: 619.3 11 N- 7@thyl-fluorophenyl 3-)-9-[6-

F
E\ F
F
F

F

n=0

o=
n

F

&
SO

130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 135.8 mg (0.37 mmol) of 2-[(3-{[3,4,4,4-
5 tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl }propyl)amino]ethanol
according to general specification 11. It was purified
using HPLC-Method 1. 26.4 mg (12% of theor.) of product
was isolated.

10 'H-NMR (300 MHz, chloroform-d;): & = 1.01-1.28 (m, 6H),
1.47 (mc, 2H), 2.01-2.19 (m, 4H), 2.33-2.49 (m, 4H),
2.58-2.79 (m, 6H), 3.06 (mc, 2H), 3.22 (mc, 2H), 3.29-
3.40 (m, 4H), 3.94 (mc, 2H), 6.79-6.85 (m, 2H), 7.00-
7.09 (m, 2H), 7.13-7.22 (m, 3H).

15
Example 109
8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) (4-{[3,4,4,4-
tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyll}butyl)aminolhexyl}-

20 6,7-dihydro-5H-benzo[7]annulen-3-o0l



[(3,3,3-(methyl(3- trifluor[(4,4,4- opropyl) trifluorobut sulphony yl)sulphonyl lJpropan ]Jpropyllamin -1-amine
0)hexyl]- 6,7-dihydro- 5H- benzo[7]annu len-3-ol 11 N- 8methyl-fluorophenyl 3-)-9-[6- [(4,4,5,(methyl(3-
5,5-[(4,4,5,5,5- pentaflu pentafluorop oropenty entyl)sulphi signals):80.90- i.26),1.71(mc, 2H),2.01(s,3H),
2.09(t, 2H), 2.20 - 2.23(4H),3.04 (mc, 2H), 3.15(t, 2H}658-6.66 (2H), 7.05 - 7.26 (5H), 9.28 (s, 1H). MS
(ESIpos) mass found: 583.3. 1H-N1'R(500MHz, chloroform-d1, s1_elected3|gnals) 81.04 -1.14 (4H), 1.15 -
1.24(4H), 1.89 (mc, 2H), 2.32

0]
.
\ F

F

¢
SO

130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 141.0 mg (0.37 mmol) of 2-[(4-{[3,4,4,4-
5 tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl}butyl)amino]ethanol
according to general specification 11. It was purified
using HPLC-Method 1. 47.1 mg (21% of theor.) of product
was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.03-1.28 (m, 6H),
1.49 (mc, 2H), 1.93-2.19 (m, 8H), 2.37 (mc, 2H), 2.57-
2.75 (m, 4H), 2.82 (mc, 2H), 3.02-3.15 (m, 4H), 3.20-
3.33 (m, 4H), 3.98 (mc, 2H), 6.79-6.86 (m, 2H), 7.04
(tt, 2H), 7.14-7.22 (m, 3H).

15
Example 110
8- (4-Fluorophenyl)-9-{6-[methyl (3-{[3,4,4,4-
tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl }propyl)amino]lhexyl} -

20 6,7-dihydro-5H-benzo[7]annulen-3-o0l



- 2.44 (4H), 2.58 - 253 1)sulphi nyl]propylla2.66 (2H), 2.68 - nyl]prop mino)hexyll-2.86 (4H), 6.71 -
an-1-6,7-dihydro-6.74(1H),6.75 amine5H-(dd,1H),7.00 - benzo[7]annu7.07 (2H), 7.15 (d,
len-3-0l1H),7.17-7.22 (2H).MS(ESIpos) mass found: 617.3. 112-8-(4-H OF 1H-NME(300MHz, g F
DMSO-d6,selected signals):80.98 (s, 6H), 1.64 - 1.784Mm, 2H), 2.16 (s, 2H), 2.20 - 2.35(4H),2.59- 2.77(m,
2H), 3.11 3.20 (m, 2H), 3.8 4.1 (br s), 6.56 6.65 (2H), 7.05 - 7.26(5H).MS (ESlpos)mass found: 627.3
1H-N1'E(300MHz, F DMSO-d6,selected signals):80.98 £s)) 1.65 (mc, 2H), 2.21 - 2.35(4H),

130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 124.6 mg (0.37 mmol) of N-methyl-3-
5 {[3,4,4,4-tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl }propan-l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 46.1 mg (22% of theor.) of product
was isolated.

10 'H-NMR (300 MHz, chloroform-d;): & = 1.02-1.34 (m, 8H),
1.98-2.16 (m, 6H), 2.21-2.30 (m, 5H), 2.35 (t, 2H),
2.55 (t, 2H), 2.58-2.74 (m, 4H), 3.14 (mc, 2H), 3.17-
3.25 (m, 2H), 6.70-6.77 (m, 2H), 7.03 (tt, 2H), 7.12-
7.22 (m, 3H).

15
Example 111
8- (4-Fluorophenyl)-9-{6-[methyl (4-{[3,4,4,4-
tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyllbutyl)aminolhexyl}-

20 6,7-dihydro-5H-benzo[7]annulen-3-o0l



2.55 - 2.85(5H), 2.89 - 3.03(1H), 3.91(s),6.58- 6.67(2H),7.05- 7.26(5H),9.26 (s).MS(ESIpos) mass found:
611.3 benzo[7]annu len-3-o0l 254 11-1-N1'R(300MHz, DMSO-d): 8 0.91 - 1.28 (m, 8H), 1.48 1.67(m,2H),
1.67 - 2.19 (17H, contains s at 2.04 ppm), 2.21 - 2.36 (m, 4H), 2.48 - 2.56(m),2.98- 3.09(m, 1H), 3.19
3.32(m,1H), 6.58-6.66(m, 2H),7.06-7.26 (m,5H),8.14(3}.’"MS(ESIpos)mass found: 591.30

1H-N1'R(500MHz, chloroform-di): 1.05 1.14(m,4H), E
0 F
\é\ F i
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130 mg (0.31 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 129.8 mg (0.37 mmol) of N-methyl-4-
5 {[3,4,4,4-tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyll}butan-l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 61.2 mg (28% of theor.) of product
was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.39 (m, 8H),
1.65 (mc, 2H), 1.82-1.95 (m, 2H), 2.00-2.16 (m, 4H),
2.17-2.29 (m, B5H), 2.31-2.45 (m, 4H), 2.56-2.75 (m,
4H), 3.09 (mc, 2H), 3.14-3.24 (m, 2H), 6.69-6.77 (m,
2H), 6.99-7.08 (m, 2H), 7.12-7.23 (m, 3H).

15
Example 112
8- (4-Fluorophenyl)-9-[6-({3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



1.15-1.23(m, 2H),1.26-1.34 (M,2H),1.63- 1.71 (m, 2H), 1.72 1.92(m,2H), 1.92-2.02(m, 2H),2.05-2.14 (m,
4H), 2.19 - 2.38 (M, 11H), 2.47 (t, 2H), 2.61 (t, 2H),2.88-2.96 (m,1H),2.96- 3.03(m, 2H), 6.70 6.76(m,2H),
7.00-7.06(m, 2H),7.15(d,1H), 7.17-7.22(m, 2H), 8.62 (s). MS (Elpos) mass found: 605 [M+]. 255 F
'H-R(400MHz, )DMSO-d6,selected signals): 0.93 - 1.38{m, 10H), 1.67 - 2.13 (m, contains s at 2.01 ppm),
2.22-2.32(m, 4H),2.96-3.04 (m,2H),3.06(d, 2H),6.59-6.66 (m,2H)F7.29(d, 1H),7.11-7.19

ﬁA/\)<F

/\/\S
HN \
(0]

F

HO O‘

500 mg (1.20 mmol) of 9- (6-bromohexyl)-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-ol was
reacted with 385.1 mg (1.56 mmol) of 3-1(5,5,5-

5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified on Silica Gel
60 (solvent: dichloromethane, dichloromethane-methanol
95:5 and 90:10). 330 mg (47% of theor.) of product was
isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.03-1.35 (m, 8H),
1.74 (mc, 2H), 1.88-2.21 (m, 10H), 2.35 (mc, 2H), 2.46
(t, 2H), 2.62 (mc, 2H), 2.73 (t, 2H), 3.01 (mc, 2H),
3.09 (mc, 2H), 6.70-6.77 (m, 2H), 7.00-7.07 (m, 2H),
7.14-7.22 (m, 3H).

15
Example 113
8- (4-Fluorophenyl)-9-[6-({3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l



(m, 2H), 7.19 - 7.26 (m, 2H), 9.30 (s, 1H). MS (ESIneg)mass found: 605.32 * This example compound
was purified by HPLC with addition of formic acid and subsequent freeze-drying. The example compound
can be patrtially or completely in 5 the form of formate salt. Examples 124 and 125 Similarly to general
specification 11, examples 124 and 125 were prepared 3tarting from 9-(6-bromohexyl)-8-(3- 10
fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olby reaction with amines: Ex Amine 12 N- 4methyl- 4-
[(4,4,5, 5,5- pentaflu oropenty 1)sulpho Nameof StructureAnalytical data examp@/&\’(S- CNF 1H-N1'R
(300 MHz, fluorophenyl)DMSO=q6, selected -9-[6-Fsifjnals): 8 0.9 - (methyl(411.25 HQ [(4,4,5,5,5+1.36
pentafluoropel.54 ° ’

Stage 1
5 2 g of 9-(6-bromohexyl)-8-(4-fluorophenyl)-6,7-dihydro-
S5H-benzo[7]annulen-3-ol was reacted in 30 mL methanol
at 50°C in an ammonia atmosphere (3 bar) within 5 hours
within the scope of a pressure reaction. Saturated
aqueous sodium hydrogen carbonate solution was added,
10 it was extracted with ethyl acetate, the organic phases
were washed with saturated sodium chloride solution,
dried over sodium sulphate and concentrated by
evaporation. After purification by silica gel column
chromatography (dichloromethane/methanol), 474 mg of 9-
15 (6-—aminohexyl) -8- (4-fluorophenyl)-6,7-dihydro-5H-
benzo[7]annulen-3-0l was obtained. MS (ESIpos) mass
found: 353.00
Stage 2
318 mg of 9- (6-aminohexyl)-8-(4-fluorophenyl)-6,7-
20 dihydro-5H-benzo[7]annulen-3-0l, 272 mg (1.0 equiv.) of
3-chloropropyl-4,4,5,5,5-pentafluoropentylsulphone,
143 mg potassium iodide and 286 mg sodium carbonate
were heated in 5 mL of DMF at 80°C for 18 hours. Water
and ethyl acetate were added to the reaction mixture,
25 the phases were separated and the agueous phase was re-
extracted with ethyl acetate three times. The combined
organic phases were washed with saturated sodium
hydrogen carbonate solution and concentrated by
evaporation. After purification by preparative HPLC
30 (acetonitrile/water/formic acid), 180 mg of the title
compound was obtained (can optionally be partially or
completely in the form of formate salt). TH-NMR (300



ntyl)sulphony1.82 []butyllaminocontains singlet 256 nyl]buta )hexyl]-6,7-at 8 =1.99), 2H), 2H), 2H), (2H),
(4H), (1H), MS (ESlpos)mass found: 647.3 1H-N1'R (300 MHz, DMSO-d6, selected signals): 8 0.89 - 1.26
(m, 8H), 1.71 (quin. 2H), 2.00(s,3H), 2.09(t,2H), 3.08(mc,2H), 3.18(t,2H), 6.57 - 6.67 (2H), 6.94 - 7.13
(4H), 7.32 - 7.42 (1H), 9.30 (s). MS (ESlIpos)mass fodh#l: 633.3 257 Example 126 Similarly to general

specification 11, example 126 was
MHz, DMSO-dg, selected signals): 0 0.93 - 1.16 (m), 1.17

- 1.33 (m), 1.71 - 2.04 (8H), 2.64 (t, 2H), 3.08 - 3.25
(4H), 6.58 - 6.67 (2H), 7.05 - 7.26 (5H), 8.27 (s). MS
(ESIneg) mass found: 619.26.



preparedstartingfrom9-(6-bromohexyl)-8-(2- fIu0159§oheny1)-6,7-dihydro-5H-benzo[7]annulen-3-olby5
reaction with an amine: Ex Substrate 12 N-methy1=3- 6[(4,4,5,5,5- pentafluorop entyl)sulpho nyl]propan-
1-amine Name example 8-(2- fluorophenyl) -9-[6- (methyl(3- [(4,4,5,5,5- pentafluorope ntyl)sulphony
[Jpropyllamin o)hexy1]-6,7- dihydro-5Hbenzo[7]annul en-3-ol* 1H -NMR(300 MHz,DMSO-d6, selected
signals):8 0.90-1.25 (8H),1.67- 1.80(2H), 1.81 - 2.08 (9H, contains singlet at 8 2.06), 2.10 - 2.25 (4H),

2.49-2.59 (m, 2H), Fpzrples 114 to 123

Similarly to general specification 11,
123 were prepared starting from 9-
-6,7-dihydro-5H-benzo[7]annulen-3-0l

fluorophenyl)

5 reaction with amines:

Ex Amine Name of Structure Analytical data
. example
11 N- 8- (4- o HNMR (600 Mz,
4 methyl-  fluorophenyl - chloroform-d;) 3
4- )-9-[6- Q 1.06 - 1.16 (4H),
[(4,4,5, (methyl {4- HO 1.16 - 1.23 (2H),
5,5- [(4,4,5,5,5- 1.23 - 1.30 (2H),
pentaflu pentafluorop 1.5 - 1.62 (2H) ,
oropenty entyl)sulpho 1.81 - 1.88 (2H) ,
1)sulpho nyl]lbutyll}am 2.06 - 2.13 (4H),
nyllbuta ino)hexyl]- 2.13 (s, 3H), 2.15
n-1- 6,7-dihydro- - 2.33 (8H), 2.35
amine S5H- (t, 2H), 2.40 (t,
benzo[7]annu 2H), 2.62 (t, 2H),
len-3-o0l1 2.99 - 3.06 (4H),
6.69 - 6.71 (1H),
6.7. - 6.75 (1lH),
7.00 - 7.06 (2H),
7.15 - 7.22 (3H)
MS (ESIpos) mass
i found: 647.3
11 N- 8- (4- HC\N/\/\%’N\F\)EF 'H-NMR (600  MHz,
5 methyl- fluorophenyl ° L chloroform-d;) )
3- )-9-[6- (Y 1.05 - 1.15 (4H),
[(4,4,5, (methyl{3- “ 1.15 - 1.23 (2H),
5,5- [(4,4,5,5,5- " 1.23 - 1.30 (2H),
pentaflu pentafluorop 1.92- 2.00 (2H) ,
oropenty entyl)sulpho 2.05 - 2.12 (4H),
1)sulpho nyl]lpropylla 2.14 (s, 3H), 2.14
nyl]prop mino)hexyl]- - 2.32 (6H), 2.35
an-1- 6,7-dihydro- (t, 2H), 2.40 (t,
amine 5H- 2H), 2.62 (t, 2H),
benzo[7]annu 3.00 - 3.08 (4H) ,

(6-bromohexyl)-8-

examples 114 to

(4-
by




(mc, 3.19 6.59 (2H), 7.13 7.13 (4H), (2). 2H), (t,2H)
found: 633.27 * This example compound was purifi

subsequent freeze-drying. The example compound can be partially or completely 10in the form of formate

%

67 7.07 - (1H), -7.34 8.14 MS (ESIpos) mass
y HPLC with addition of formic acid and

salt. 258 Example 127 Similarly to general specification 11, example 127 was

preparedstartingfrom9-(5-bromopenty1)-8-(4-

reaction with an amine: Ex Substrat Nafie éx&mple 8-(4- of Structure

11

11

11

N-
methyl-
3-
[(3,3,4,
4,4-
pentaflu
orobutyl
) sulphon
yllpropa
n-1-

amine

N-
methyl-
3-
[(3,3,3-
trifluor
opropyl)
sulphony
1]lpropan

-l-amine

N-
methyl-
3-
[(4,4,5,
5,5-
pentaflu

oropenty

8- (4-
fluorophenyl
)-9-[6-
(methyl{3-
[(3,3,4,4,4-
pentafluorob
utyl) sulphon
v1]lpropyll}am
ino)hexyl] -
6,7-dihydro-
5H-
benzo[7]annu
len-3-o01

8- (4-
fluorophenyl
)-9-[6-
(methyl{3-
[(4,4,4-
trifluorobut
v1l)sulphonyl
lpropyl}amin
o)hexyl]-
6,7-dihydro-
5H-
benzo[7]annu
len-3-o01

8- (4-
fluorophenyl
)-9-[6-
(methyl{3-
[(4,4,5,5,5-
pentafluorop

entyl)sulphi

F
F
}-130\,\‘/\/\ﬁ X F
(0] F
F

fluoropheny1)-6,7-dihydro-5H- benzo[?]annulen -3-olby 5
69

.71 (1H),
6.71 - 6.75 (1H),
7.00 - 7.06 (2H),
7.15 - 7.22 (3H)
MS (ESIpos) mass
found: 633.3
'H-NMR (300  MHz,
DMSO-ds, selected
signals): & 0.93 -
1.25 (8H) , 1.76
(mc, 2H), 2.12 (t,
2H), 2.20 - 2.35
(4H) , 3.17 (mc,
2H), 3.40 (mc, 2H),
6.58 - 6.65 (2H),
7.06 - 7.26 (5H),
8.12 (s, 1H). MS
(ESIneg) mass
found: 619.3
'H-NMR (300  MHz,
DMSO-ds, selected
signals): & 0.90-
1.26), 1.71 (mc,
2H), 2.01 (s, 3H),
2.09 (t, 2H), 2.20
- 2.23 (4H), 3.04
(mc, 2H), 3.15 (t,
2H) , 6.58 - 6.66
(2H), 7.05 - 7.26
(5H), 9.28 (s, 1H).
MS (ESIpos) mass
found: 583.3.
'H-NMR (500  MHz,
chloroform-d;,
selected signals) :
0 1.04 - 1.14 (4H),
1.15 - 1.24 (4H),
1.89 (mc, 2H), 2.32
- 2.44 (4H), 2.58 -



Analytical data 12 N-

1H-NMR (300 MHz,

nyl)prop an-1- amine * This fluoropheny1)-DMSO-
(methyl(3-H30-1.25(6H), [(4,4,5,5,5-1.71(mc,1H), pentafluoropenl1.81-2.12 HO

tyl)sulphonyl)(11H,contains propyllamino)psinglet), 2.97 - enty1)-6,7-3.08(m,2H), dihydro-5H-3.18(t,2H),

benzo[7]annule6.57 - 6.66 (m, n-3-0l*2H), 7.05 - 7.25

11

12

1)sulphi
nyl]prop
an-1-

amine

2—
methyl-
1-({3-
[(3,3,3-
trifluor
opropyl)
sulphony
l]lpropyl
}amino)p
ropan-2-
ol

2 _
methyl-
1-({3-
[(3,3,3-
trifluor
opropyl)
sulphiny
l]lpropyl
}amino)p
ropan-2-
ol

nyllpropyllta
mino) hexyl] -
6,7-dihydro-
5H-
benzo[7]annu
len-3-o01

8- (4-
fluorophenyl
)-9-{6-[(2-
hydroxy-2-
methylpropyl
){3-1(3,3,3-
trifluoropro
pyl) sulphony
1l]propyl}ami
nolhexyl}-
6,7-dihydro-
5H-
benzo[7]annu
len-3-o01

8- (4-
fluorophenyl
)-9-{6-[(2-
hydroxy-2-
methylpropyl
){3-1(3,3,3-
trifluoropro
pyl)sulphiny
1l]propyl}ami
nolhexyl}-
6,7-dihydro-
5H-
benzo[7]annu
len-3-o01

7methyl- 3- [(4,4,5, 5,5- pentaflu oropenty 1)sulpho

,selected 9-[5-signals): 8 0.91

2.66 (2H), 2.68 -
2.86 (4H), 6.71 -
6.74 (1H) , 6.75
(ad, 1H), 7.00 -
7.07 (2H), 7.15 (4,
1H), 7.17 - 7.22
(2H). MS (ESIpos)
mass found: 617.3.
'H-NMR (300  MHz,
DMSO-ds, selected
signals) : ) 0.98
(s, 6H) , 1.64 -
1.78 (m, 2H), 2.16
(s, 2H) , 2.20 -
2.35 (4H), 2.59 -
2.77 (m, 2H), 3.11
- 3.20 (m, 2H), 3.8
- 4.1 (br s), 6.56
- 6.65 (2H), 7.05 -
7.26 (5H) . MS
(ESIpos) mass
found: 627.3

'H-NMR (300  MHz,
DMSO-ds, selected
signals) : ) 0.98
(s), 1.65 (mc, 2H),
2.21 - 2.35 (4H),
2.55 - 2.85 (5H),
2.89 - 3.03 (1H),
3.91 (s), 6.58 -
6.67 (2H), 7.05 -
7.26 (5H) , 9.26
(s) MS (ESIpos)
mass found: 611.3



(m, 5H), 8.15 (s). MS (ESIpos) mass found: 619.26 compound was purified by HPLC with addition of
formic acid and subsequent freeze-drying. The exagé e compound can be partially or completely 10in the
form of formate salt. 259 Example 128 8-(2,4-Difluorophenyl)-9-[6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol H3C--.N S' * 0 HO
5 130 mg(0.30 mmol)of9-(6-bromohexyl)-8-(2,4- difluoropheny1)-6,7-di Fydro -5H-benzo[7]annulen-3-ol
was reacted with 1085 my (0(364mmol) 6ENIhethy1-3- 8 'H-NMR (300  MHz,
[(4,4,5,5,5-pentafludropemtyhsulphonyl]plogan-l-amine 10 act mg:to gerngvabsprcificaliorn 1211t was
purified using HPLC-Methqd 1,409.5 mgr (2% Lftheor.) of product was isalated. 'HNRg@B00 MHZ,g
chloroform-di): 8 = 0.97-1. H), 1,.98-2.39 7H), 2.58-2(72 (m, 4H), 3.03-3.15 15

6.71-6.79 (m, 2H), 6.80- a3 9he6‘¥l§93‘§‘%%). E 129 3925515 (M, 1548,
8-(2,4-Difluoropheny1)-9-76% tNyI(B @8, @Wﬁfﬂrmorg sulphonyl]ptopyllamind)héxyl]-6; 72
dihydro-5H-benzo[7]annulert8x0b 260 (HE-hy30 #ngf0.30 mmol)of9-(6-bronsereaiys-(B4-at  2.04

difluoropheny1)-6,7-dihydip=bH-benzophangulens3-ol was ppm), 2.21 - 2.36
amine (4- (m, 4H) , 2.48 -
fluorophenyl 2.56 (m) , 2.98 -
)-6,7- 3.09 (m, 1H), 3.19
dihydro-5H- -  3.32 (m, 1H),
benzo[7]annu 6.58 - 6.66 (m,
len-3-01 2H) , 7.06 - 7.26
(m, b5H), 8.14 (s).
MS (ESIpos) mass

found: 591.30
12 4-[(4,4- 9-{6-[{4- wﬂ '"H-NMR (500  MHz,
2 difluoro [(4,4- chloroform-d;): 1.05
cyclohex difluorocycl F - 1.14 (m, 4H) ,
v1)sulph ohexyl)sulph CD 1.15 - 1.23 (m,
onyl]-N- onyllbutyl} ( O‘ 2H), 1.26 - 1.34
methylbu methyl)amino (m, 2H) , 1.63 -
tan-1- Jhexyl}-8- 1.71 (m, 2H), 1.72
amin (4- - 1.92 (m, 2H) ,
fluorophenyl 1.92 - 2.02 (m,
)-6,7- 2H), 2.05 - 2.14
dihydro-5H- (m, 4H) , 2.19 -
benzo[7]annu 2.38 (m, 11H), 2.47
len-3-01* (t, 2H), 2.61 (t,
2H), 2.88 - 2.96
(m, 1H), 2.96 -

3.03 (m, 2H), 6.70
- 6.76 (m, 2H) ,

7.00 - 7.06 (m,
2H), 7.15 (d, 1H),
7.17 - 7.22 (m,

2H), 8.62 (s). MS
(EIpos) mass found:
605 [M+].



reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5 % - 5 trifluoropentyl)sulphonyl]propan-l-amine
according to general specification 11. It was punﬂeé2 ing HPLCMethod 1. 100.4 mg (55% of theor.) of
product was isolated. 'H-NR (300 MHz, chloroform-di): 8 = 0.97-1.37 (m, 8H),
5Eapel08(,-iloohn1--6(ehl3[333 rfurpoy)upoy]rplaiohx1-,-dhdo5-ez[1nue--IHO- 15 Example 130
8-(2,4-Difluoropheny1)-9-[6-(methyl(3-[(3,3,3- trifluoropropyl)sulphon ropyllamlno)hexyll -6,7-
dihydro-5H-benzo[A%nndlen-3-ol H3G:=N 0 80602 (m, 2H)710-7.19(, BHYMBO 269430 Mt0.30
mmol)of9-(6-bromoBexyl)t8-(2,4+-difludrophetiy1)-6,7-dihydro-5H-benzo[7] lamsmlms ol wasTeactatl with
83.6 mg (0.36 mmol) of Nemethyk3-[(3:3; 3 yifluarepropyl)sulphonyllpropas: Lxamine.accoyding to 5

general specification 11. It It was, Hurlfled usin

isolated.

!—IPLE%Meth

onex

79.7.mg (45% ghthegr.) PbRIodupt yias

vl)methy 1]sulphonyl} - 2.13 (m, contains
llsulpho propyl) (meth s at 2.01 ppm) ,
nyl}-N- vl)aminolhex 2.22 - 2.32 (m,
methylpr vy1}-8-(4- 4H), 2.96 - 3.04
opan-1- fluorophenyl (m, 2H), 3.06 (d,
amine )-6,7- 2H) , 6.59 - 6.66
dihydro-5H- (m, 2H), 7.09 (4,
benzo[7]annu 1H), 7.11 - 7.19
len-3-01* (m, 2H) , 7.19 -
7.26 (m, 2H), 9.30
(s, 1H) . MS
(ESIneqg) mass

found: 605.32

* This example compound was purified by HPLC with

addition of formic acid and subsequent freeze-drying.

The example compound can be partially or completely in

5 the form of formate salt.
Examples 124 and 125
Similarly to general specification 11, examples 124 and
125 were prepared starting from 9- (6-bromohexyl)-8-(3-
10 fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l by

reaction with amines:

Ex Amine Name of Structure Analytical data

- example )

12 N- 8- (3- \W(‘iw 'H-NMR (300 MHz,

4 methyl- fluorophenyl) DMSO-dg, selected
4- ~9-[6- { Y+  signals): 8 0.9 -
[(4,4,5, (methyl{4- 1.25 (m 8H) ,
5, 5- [(4,4,5,5,5- ° O‘ 1.36 - 1.49 (2H),
pentaflu pentafluorope 1.54 - 1.68 (2H),
oropenty ntyl)sulphony 1.82 - 2.11 (11H,
1)sulpho 1]butyll}amino contains singlet



'H-NR (300 MHz, chloroform-di): 8 = 0.98-1.37 (m, %EI% 1.98-2.19(m, 6H), 2.28 (t, 2H), 2.32-2.41 (m, 5H),
102.58-2.77 (m, 6H), 3.16 (t, 2H), 3.22 (mc, 2H), 6.72-6.79 (m, 2H), 6.80-6.92 (m, 2H), 7.10-7.20 (m,

2H). Example 131 8-(2,4-Difluorophenyl)-9-[6-(methyl(4-[(3,3,3- 15
trifluoropropyl)sulphonyl]butyllamino)hexy11-6,7- dihydro-5H-benzo[71annulen-3-ol 130 mg(0.30
mmol)of9-(6-bromohexyl)-8-(2,4- difluorophenyl)-6,7-dihydro-5H-benzo[7] annulen-3-ol was 20 reacted
with 88.6 mg (0.36 mmolP&fNbwethy 1-2<K3, 3! 36trﬁ"luoropropyl)sulphonyl]butaf’htl afhineaccbrdihy to
general specification 11. H-was purified usyg HHPECMethod 1. 96.0 mg (53% of théor.) ot produtitvas
isolated. 251H-N1'R (300:MHz chloro]&rm(gj')y 8:79.96-1.23 (m, 6H), 262 6.79- @78(mm%H) 6.8@46.92(m,
2H),7.09-7.19(m, 2H). Example 132 58 2.4 quorophenyl) -9-[6-(methyl(4-[( 444 oH)
trlfluorobutyl)suIphonyl]butyllammo)hexyl]% 6,7- dihydro-5H-benzo[71annulen- -oI 400 géo 92
mmol)of9-(6-bromohexyl)-8-(2,4- 10 difluoropheny1)-6,7-dihydro-5H-benzo([7] 4nnbilen-5-01 was’flacted
with 288.1 mg (1.10 mmol) of N-methy1-4- [(4,4,4-trifluorobutyl)sulphonyl]butan- Paminé actofdinyg to
general specification 11. It was purified using HPLC (XBridge C18, 5", 100 x 39.mm,-507md4mirn,H5
solvent: water with 0.1% formic acid-acetonitrile 90:10, 0-1 minute; 90:10 -> 2Q:89; 1-8. O(Qinutesygloo,
8.1-10 minutes). It was taken up in dichloromethane, washed once with satura ed SOdI hydr(I)I%1
carbonate solution and twice with water, dried 20 over magnesium sulphate an d"coReahtrated by
evaporation. It was digested with diethyl ether and pentane. The residue was Washed tifce with ethyl
acetate, twice with digthyNether and ofiee Wvith pentane and concef eﬁmuomswhe residue
was dried 25 overnight at:2Q¢n a drying,sabinetn295.0 mg (52% bf the rF) ofmm@u&g Wa§é§@@tﬁgj
2.98-3.06(m, 4H),6.68-6.23(m, 2H),6.81;:6 %O(m 2H), 7.12-7.19

58-(2,4-Difluorophenyl)-9- EG (TethyI(S (3 3, 31{3_

5,5- [(4,4,5,5,5- o 1.71 (quin. 2H),
pentaflu pentafluorope 2.00 (s, 3H) ,
oropenty ntyl)sulphony 2.09 (t, 2H) ,
1)sulpho 1l]propyl}amin 3.08 (mc, 2H) ,
nyl]lprop o)hexyl]-6,7- 3.18 (t, 2H) ,
an-1- dihydro-5H- 6.57 - 6.67 (2H),
amine benzo[7]annul 6.94 - 7.13 (4H),
en-3-ol 7.32 - 7.42 (1H),

9.30 (s). MS

(ESIpos) mass

found: 633.3



trifluoropropyl)sulphonyl]pentyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol 130 mg(0.30
mmol)of9-(6-bromohexyl)-8-(2,4- 10 difluorophenylg- , 7-dihydro-5H-benzo[7]annulen-3-ol was reacted
with 93.6 mg (0.36 mmol) of N-methy1-5-[(3,3,3- trifluoropropyl)sulphonyl]pentan-lI-amine according to
general specification 11. It was purified using HPLCMethod 1. 110.9 mg (60% of theor.) of product was
15isolated. 1H-N1'R (300 MHz, chloroform-di): 8 = 0.98-1.23 (m, 6H), Example 134
8-(2,4-Difluorophen§X0erbe(méthy|(3-[(4,4,4- 25 trifluorobutyl)sulphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[Bannukeni3-ot 264eHOr 2136 mg(0£30amot)of91(6- bromohiexyl)28- (2:ds
difluoropheny1)-6, 7:dibydresgH-benzelflannylen-3-el was reactedavitly 88:0,m49,(0.38-mmol) of
N-methy1-3-[(4,4,4-5 trifluorobutyl)sulphonyllpropan:1-amine rding.to general specification 11. It
was purified using Iﬁﬁ&ﬁgﬁﬁ% ,1.39%.3|3m%¥ 532@/09& ir?%leor. ngfoi)lcrgf)u%?wlaesr%%la?gd. 'H-NR (300 MHz,
chloroform-di): 8 = %137 (W 188),200 3798221 (m, 8H), 2.23-2.41 (m, 9H), 2.58-2.72 (m, 4H),
3.02-3.14 (m, 4H), 6.71-6.78 (m, 2H), 6.80-6.91 (m, 2H), 7.09-7.19 (m, 2H). Example 135
158-(2,4-Difluorophesny1)sdE{metay|(3-[(Gaxt trifluorohexylstintruydleropyllaminayieedl-a.ir-
dihydro-5H-benzo[7]annulen-3-0l ,0 0S' 0 gxampie

data

12 N-methyl-3- 8- (2- HSC\N/\/\EW/LF 'H-NMR (300
6 [(4,4,5,5,5- fluorophenyl) o " MHz, DMSO-ds

pentafluorop -9-[6- Q selected
entyl)sulpho (methyl{3- ' signals) : o
nyl]lpropan- [(4,4,5,5,5- HO O‘ 0.90 - 1.25
l-amine pentafluorope (8H), 1.67 -
ntyl) sulphony 1.80 (2H) ,
l]lpropyllamin 1.81 - 2.08
o)hexyl]-6,7- (9H, contains
dihydro-5H- singlet at &
benzo[7]annul 2.06), 2.10 -
en-3-ol%* 2.25 (4H) ,
2.49 - 2.59
(m, 2H), 3.05
(mc, 2H) ,
3.19 (t, 2H),
6.59 - 6.67
(2H) , 7.07 -
7.13 (1H) ,
7.13 - 7.34
(4H) , 8.14
(s). MS

(ESIpos) mass
found: 633.27
* This example compound was purified by HPLC with
addition of formic acid and subsequent freeze-drying.
The example compound can be partially or completely

10 in the form of formate salt.



HO 265 reacted with 98.7 mg (0.36 mmol) of N- m%tbh 1-3-[(6,6,6-
trifluorohexyl)sulphonyl]propan-1-amine according g neral specification 11. It was purified using
HPLCMethod 1. 100.3 mg (53% of theor.) of product was 5isolated. 'H-NR (300 MHz, chloroform-di): 8 =
0.96-1.24 (m, 6H), 1.25-1.38 (m, 2H), 1.47-1.69 (m, 4H), 1.82-1.94 (m, 2H), 1.98-2.21 (m, 8H), 2.28 (t,
2H), 2.34-2.45 (m, 5H), 2.63 (mc, 2H), 2.77 (t, 2H), 3.01 (mc, 2H), 3.08 10(t, 2H), 6.72-6.79 (m, 2H),
6.80-6.92 (m, 2H), Fo¥LE0 {7 2H). Example 136 8-(2,4-Difluoropheny1)-9-(6-[(2H3)methyl(3-[(5,5,5-
15 trifluoropentyl)sutphanylipropyltaniaothexy|l-6; é<dihydao-bbh-benzo[¢Xannlileni3-ol K& 130 mg(0.30
mmol)of9-(6-bromopexy}-8s(2,4- diflugranhgnyl)- @Z@ﬁhydro@-@mﬁgggﬂgppﬁgﬂ was 20 reacted

with 94.7 mg (0.36 ol]} of N 1(12I1| )] etpy 3 5,2, Htr uoro suIPho 1 ropan-1- amine according
to general speC|f|cat|on I twa% p§unrgfled ﬁ%sllnlégHBLg Mlbet % 6n mg 1Z‘4€%{%Bof theor.) of product was

isolated. 25 (m?2H). E6-7°20 (i 2H)T 266 Example 137
8-(2,5-Difluoropheny1)-9-(6-[(2H3)methyl(3-[(5,5,5- trifluoropentyl)sulphonyl]propyllamino]hexyll-6,7- 5
dihydro-5H-benzo[BannuebseebldO nade mg(0.30 medl)sil-@biemohexyl)-8afiBytical data

. e example

12 N- 8- (4- Q £ | H-NMR (300 MHz,
7 methyl- fluorophenyl) - o £ Fr DMSO-dg, selected
3- 9-[5- (J/ signals): & 0.91
[(4,4,5, (methyl{3- o™ . - 1.25 (6H) ,
5,5- [(4,4,5,5,5- Q 1.71 (mc, 1H),
pentaflu pentafluoropen 1.81 - 2.12
oropenty tyl)sulphonyl] OO (11H, contains
1)sulpho propyl}amino)p " singlet), 2.97 -
nyl]lprop entyl]l-6,7- 3.08 (m, 2H) ,
an-1- dihydro-5H- 3.18 (t, 2H) ,
amine benzo[7]annule 6.57 - 6.66 (m,
n-3-ol* 2H), 7.05 - 7.25
(m, 5H) , 8.15
(s). MS (ESIpos)
mass found:

619.26

* This example compound was purified by HPLC with

addition of formic acid and subsequent freeze-drying.

The example compound can be partially or completely

10 in the form of formate salt.



difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was reacted with 94.7 mg (0.36 mmol) of
N-(2H3)methy1-3- 10[(5,5,5-trifluoropentyl)suIphonﬁﬁﬁ/ opan-1l-amine according to general specification
11. It was purified using HPLC-Method 1. 102.9 mg (56% of theor.) of product was isolated. 'H-NR (300
MHz, chloroform-di): 8 = 0.98-1.37 (m, 8H), 15 1.67-1.80 (m, 2H), 1.87-2.24 (m, 10H), 2.25-2.40 (m, 4H),
2.57-2.73 (m, 4H), 2.96-3.12 (m, 4H), 6.71-6.79 (m, 2H), 6.85-6.97 (m, 2H), 7.04 (dt, 1H), 7.15 (d, 1H). 20
Example 138 2-FluS#&RBRAS | UABpheny1)-9-(6-[(2-hydroxyethyl)(4- ([3,4,4,4-tetrafluoro-3-
(trifluoromethyl) butyi}s tdpHomyi loutylyaminelhexyl s, TdiltydroaSHBeriza[ 74 ahnalen-3-ol 267 120 mg
(0.28 mmol) of 9-(6@9%@@%@4{9@@&(&5}@{9@%9%}@}qum{gl)rgé@mpﬂ]annulen-3-olwas

reacted with 124.8 gP 33 "%%Oh) of 2- (741;[ 4,44 33tetétaf|uoro -3-
(trifluoromethyl)butyl]s on utyﬁﬁlaml olet ano accor ing to general specification 11. It was purified

10 2H). 15 Example 139 8-(4- Flb‘o?opn ny1)-9- (6 2H3)methyl(3 [(5,5,5-

5 HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 106.5 mg (0.36 mmol) of N-methyl-3-
[(4,4,5,5,5-pentafluoropentyl)sulphonyl]propan-1l-amine

10 according to general specification 11. It was purified
using HPLC-Method 1. 100.5 mg (52% of theor.) of
product was isolated.

'H-NMR (300 MHz, chloroform-d;): & = 0.97-1.36 (m, 8H),
1.98-2.39 (m, 17H), 2.58-2.72 (m, 4H), 3.03-3.15 (m,

15 4H), 6.71-6.79 (m, 2H), 6.80-6.92 (m, 2H), 7.10-7.19

(m, 2H).

Example 129
8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(5,5,5-

20 trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



5[(5,5,5-trifluoropentyl)sulphonyl]propan-1-amine ac¢cording to general specification 11. It was purified
using HPLC-Method 1. 92 mg (49% of theor.) of pr t was isolated. 2H-N1'R (300 MHz, chloroform-di):
8 =0.99-1.36 (m, 8H), 10 1.67-1.80 (m, 2H), 1.87-2.00 (m, 2H), 2.02-2.23 (m, 8H), 2.29-2.40 (m, 4H),
2.56-2.72 (m, 4H), 2.96-3.11 (m, 4H), 6.71-6.79 (m, 2H), 7.03 (tt, 2H), 7.12-7.23 (m, 3H). 15 Example 140
2-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(3-[(6,6,6- trifluorohexyl)sulphonyl]propyllamino)hexy11-6,7-
dihydro-5H-benzo[71annulen-B-UgGlsg--l\l/(\’ﬁg(zﬁs 0_269 120 mg (0.28 mmol) of
9-(6-bromohexyl)-2-fluoro-8-(4- fluoropgheny1y- S?f(aihydro-5H-benzo[7tannuIen-3-o| was reacted with 91.1
mg (0.33 mmol) of N-methy1-3-[(6,6,6¢ trifluo xyl)sulphonyl]propan-1-amine according to 5 general
specification 11. It was purified using HPLCMeth . 42.5 mg (24% of theor.) of product was isolated.
'H-NR (300 MHz, chloroform-di): 8 571.00-1.25 (m, 6k{), 1.27-1.40 (m, 2H), 1.47-1.68 (m, 4H), 1.88 (mc,

41
15((6-[8-(4-Fluorophenyl)-3-hydroxy-6 dro-5H- lyén of%]annuIen-9-y|)hexy|I(3-[(5,5,5-

trifluoropentyl)sulphonyl]propyllamino

20[(5,5,5-trifluoropentyl)stipha
at room temperaturewithf 9(0.57/mmol)of bromoacetonitrile and 213.1 mg (1.54 mmol) of potassium
carbonate for 5 houpgon 10vL of DM
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-3-[(5,5,5-
5 trifluoropentyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 100.4 mg (55% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.97-1.37 (m, 8H),
10 1.68-1.80 (m, 2H), 1.88-2.21 (m, 10H), 2.28 (t, 2H),
2.32-2.41 (m, 5H), 2.64 (mc, 2H), 2.72 (t, 2H), 3.02
(mc, 2H), 3.08 (t, 2H), 6.72-6.79 (m, 2H), 6.80-6.92
(m, 2H), 7.10-7.19 (m, 2H).

15 Example 130
8-(2,4-Difluorophenyl)-9-[6-(methyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

HaC\N/\\\ 0
/

S



25 concentrated by evaporation, and after adding v(\?z:é?\;/it was extracted three times with
dichloromethane. The combined organic phases w ashed with water three times, dried over
magnesium sulphate and concentrated by evaporation. It was purified using HPLC (XBridge 270 C18,
511, 150 x 19 mm, 25 mL/min, solvent: water with 0.1% formic acid-acetonitrile 60:40, 0-1 minute; 60:40
->0:100, 1-12 minutes; 0:100, 12-15 minutes). The residue was dissolved in dichloromethane, washed
once 5 with saturatéd SoBfum hydfogeéh Bafonate sefution and fireexiResith watdr dtied over
magnesium sulphatéisgiiciconpertrateld-by evaporation. Diethyl sili&1 andypentane wierevadded to the
residue and it was gengcentiated by eyaporation.8G g% of theor)-ef10 prodyet was isolated. 'H-NR
(400 MHz, chloroform-( ;L 8= 1p.95-1.§§éml, E%H 11@'%@%%14— 2H); 1.90-2.00 (m. 4H), 2.04-2.22 (m, 6H),
2.32-2.40 (M, 4H), 2.57-0.66 (. 4H), 2.86-3.02 (. 4H), 3.4?](5, 5H) .75 1A 106,75 (dd, 1H), 157.04
(tt, 2H), 7.15-7.23 (FESHI)E Example 145%5-EMord-8: (4MtuotGiheryi)-o- gt [(3hyefo 7)(3-
([3,4,4,4-tetrafluoroBL20(#ifldoronéthyl) batyl)séighorsflprepydiamino]héxylproduct  was
6,7-dihydro-5H-benzefiansdlen-3-ol 100 mg (0.23 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
gu[?gogginﬂ-fi,7-dﬂgyﬁsﬁz5h'a'@@%@@hﬂ@%%éf@%@fd%ﬂea@t@? Witysl_qq;ﬁn%@%mmol) of |

-[(3-([3,4,4,4- tetraflugro-3- (trifluoromethyl)butyl]sulphonyllpropyl)aming]ethanol according to genera
specification 11. It véas? %ﬂ%ﬁég 2 ’usﬁng HP C-glgleti%d 1.B L%.)1’mg% (?‘:;o_éf tZL]leorS“Of pgig%um was isolated.
'H-NR (400 MHZ, cHlorsformidi): 8= 1504-1.38- (A, 8HFy, 10%-2.18- @, 61 2.3 {t; 2MA),’239 (m, 2H),
2.55- 52.74 (m, 8H), 371 (tn 2H)HB.200 (B0 2K) 93.58n(t, 2H),,6.861(@; 1H)0 6.96-7200 (m, 3H), 7.15-7.22 (m,
2H). Example 143 8-(2,5-Difluorophenyl)-9-[6-(methyl(4-[(4,4,4- 10
trifluorobutyl)suIpho&y&%%lamigo)hexyl]-&7- dihydro-5H-benzo[7]annulen-3-ol HO 300 mg (0.69 mmol)
of 9-(6-bromohexyl)-8-(2,5- difluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-ol was 15 reacted with

252.0 mg(0.96 mmdi)orN‘mBthy124* fRE 4R HHGSroblity FSHPROAYTBUN 1 Emine

15 trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l

HSC\N/\\\\
00
.S
O/
¢ F
F
(Y
‘ ‘ F
HO
) of

130 mg (0.30 mmol 9- (6-bromohexyl)-8-(2,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was

20 reacted with 88.6 mg (0.36 mmol) of N-methyl-4-[(3,3,3-
trifluoropropyl)sulphonyl]butan-1l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 96.0 mg (53% of theor.) of product was
isolated.

25 'H-NMR (300 MHz, chloroform-d;): & = 0.96-1.23 (m, 6H),
1.27-1.40 (m, 2H), 1.69-1.83 (m, 2H), 1.85-1.97 (m,
2H), 1.99-2.18 (m, 4H), 2.27 (t, 2H), 2.34-2.47 (m,
5H), 2.55-2.77 (m, 6H), 3.09 (mc, 2H), 3.20 (mc, 2H),



according to general specification 11. It was purlfle(%lfg%lng HPLC (XBridge C18, 511, 100 x 30 mm, 50
mL/min, solvent: water with 0.1% formic acid-acet e 20 90:10, 0-1 minute; 90:10 -> 20:80, 1-8
minutes; 20:80 - > 0:100, 8-8.1 minutes; 0:100, 8.1-10 minutes). Then it was filtered on Silica Gel 60
(solvent: dichloromethane and dichloromethane-methanol 9:1). 21 mg (5% of theor.) of product was
isolated. 251H-N1'R (400 MHz, chloroform-di): 8 = 1.00-1.38 (m, 8H), 1.77-1.97 (m, 4H), 2.03-2.21 (m,
6H), 2.27-2.40 (m, 4HY,2.847852(tin, 5H)) 2.64 (/it, 2H)2 2. 70 (me2H), 3.0323 42 fm, 4M), 6.74-6.80 (m,
2H), 6.86-6.97 (m, 2i),.7.04 (dt, 1H), 7.15 (d, 1H). 272 Example 144 9-(6-[(4-[(4,4-
DifIuorocyclohexyl)suIphonyl]butylI(methyl)amino]hexyll 5

-2-fluoro-8-(4-fluorap, Zlihydro-5Hbenzo[7]annulen-3-ol 536.4 mg (1.23 mmol) of
9-(6-bromohexyl)-2- fluoro 4 fluorophenyl%d) ,7-dih dro 5H- benzoL?]annuIen -3-olwas
10reactedwith431.4°mit 1 60 mmEISTARRE A ﬂL?orB yC¢oRERYHSGiphbhy1]-R-methylbutan-1-amine
according to generdispetificationty/l ) 1s wazheurifiedusing HRLIG (XBritidge ¢18,-Si, 50 x 30 mm, 54
mL/min, solvent: waterhwithdc0.4%%6 fesmic [acidacetenitrie60:40 15-> 30:70, 0-9 minutes). 321 mg (42% of
theor.) of product was isolated. 'H-NR Hz, chloroform-di): 8 = 1.03-1.23 (m, 6H), 1.24-1.38(m, 2H),
1.56-1.67(m, 2H),1.69-2.13(m, 10H), M.15-240 (m, 13H), 2.53-2.62 (m, 2H), 2.85-3.03 20(m, 3H), 6.80 (d,
1H), 6.96-7.09 (m, 3H), 7.15-7.22 (m, 2H). Example,145 8-(2,4-Difluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4-
25 pentafluorobutyl)sulphonyl]propykamino)hexy“6,7- dihydro-5H-benzo[7]annulen-3-ol 273 3N S\ 0
Preparation was carried out similarly\by reacti@t‘r of

(6-bromohexyl)-8-(2,4-difluoropheny1)-6,7-diftydro-5 nzo[7]annulen-3-olwithN-methy1-3-[(3,3,4,4,4-

F
F

HO
400 mg (0.92 mmol) of 9- (6-bromohexyl)-8-(2,4-
10 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 288.1 mg (1.10 mmol) of N-methyl-4-
[(4,4,4-trifluorobutyl) sulphonyl]lbutan-1-amine
according to general specification 11. It was purified
using HPLC (XBridge C18, 5u, 100 x 30 mm, 50 mL/min,

15 solvent: water with 0.1% formic acid-acetonitrile
90:10, O0-1 minute; 90:10 -> 20:80, 1-8.0 minutes;
0:100, 8.1-10 minutes) . It was taken up in
dichloromethane, washed once with saturated sodium

hydrogen carbonate solution and twice with water, dried
20 over magnesium sulphate and concentrated by
evaporation. It was digested with diethyl ether and
pentane. The residue was washed twice with ethyl
acetate, twice with diethyl ether and once with pentane
and concentrated by evaporation. The residue was dried
25 overnight at 50°C in a drying cabinet. 295.0 mg (52% of
theor.) of product was isolated.
'H-NMR (400 MHz, chloroform-d;): & = 1.03-1.21 (m, 6H),
1.24-1.34 (m, 2H), 1.61 (gquin, 2H), 1.85 (mc, 2H),
1.99-2.06 (m, 2H), 2.07-2.38 (m, 15H), 2.63 (mc, 2H),



5 pentafluorobutyl)sulphonyl]propan-1-amine accordi § to general specification 11. 'H-NR (300 MHz,
DMSO-d): 8 = 0.97 - 1.15 (m, 6H), 1.17 - 1.25 (m, 2f9)71.76 - 1.84 (m, 2H), 1.93 (t, 1H), 2.01 - 2.07 (m,
2H), 2.07 (s, 3H), 2.13 - 2.17 (m, 2H), 2.20 10 - 2.23 (m, 2H), 2.32 - 2.36 (t, 2H), 2.53 - 2.71 (m, 4H), 3.19
1H), 7.28 - 7.33 (m, 1H). 15 Example 146 8-(2,4-Difluoropheny1)-9-[6-(methyl(4-[(3,3,4,4,4-
pentafluorobutyl)sufphdyd J-baitylld@mingjhexyl6 7R dihydro-SM-berizb[7]dnrille-328] PReparation was
carried out similarly2b) reaction-0f.9-9(6¢hrormshexyl)-8-(2,4-difluoropheny1)-6,7-dihydro-5H- 5
benzo[7]annulen-3-olwithN-methy1-4-[(3,3,4,4,4- pentafluorobutyl)sulphonyl]butan-1-amine according to
general specificatiog,gém_s'lﬂ-l\ﬁg{ (300 MHz, DMSO-d): 8 =-1.27 (m, 2H), 1.46 - 1.53 10 2H), 1.91 - 1.94
(m, 2H), 2.01 3H), 2.18 - 2.23 (m, 4H), 2.30 - 2.33 (m, 2H), 2.54 - 2.72 (m, 4H), 3.23 - 3.27 (m, 2H), 3.38 -
3.42 (m, 2H), 6766 -%6.68 (M 23K} "POTREFRS (Hd “THY 7 T2 (8Y 145, 7.23 27 5B (td, 1H), 7.28 - 7.33 (m,
1H). 15 Example 147 8{2u-DiffgotaphesyliNoofe (e eyl (44,85, Bexyl] -6, 7-
pentafluoropentyl)sulphemyt betylastine epaine, 7=itydro-5H-benzo[7]annulen-3-ol 20 275 H3C--N
Preparation was carried out simuﬁey by tion of 9-

1H-N1'R, 300 MHz, (DMSO-dd: 8 = ¢. . %u?,
kXF
FF
HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,4-

10 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 93.6 mg (0.36 mmol) of N-methyl-5-[(3,3,3-
trifluoropropyl)sulphonyl]pentan-l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 110.9 mg (60% of theor.) of product was

15 isolated.

'H-NMR (300 MHz, chloroform-d;): & = 0.98-1.23 (m, 6H),
1.27-1.40 (m, 2H), 1.44-1.57 (m, 2H), 1.58-1.70 (m,
2H), 1.90 (mc, 2H), 1.98-2.18 (m, 4H), 2.27 (t, 2H),
2.35-2.47 (m, b5H), 2.53-2.77 (m, 6H), 3.06 (mc, 2H),

20 3.20 (mc, 2H), 6.71-6.78 (m, 2H), 6.80-6.91 (m, 2H),

7.10-7.19 (m, 2H).

Example 134
8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,4-

25 trifluorobutyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



4H),2.27-2.46(m,4H),2.55  xml 4 -4Furpey)9l- mué -tilooey)upoy]rplaiohxl-,-dhdo5-ez[]nue--IExample
148 8-(4-Fluoropheny1)-9-[6-(methyl(3-[(6,6,6- trifl %hexyl)sulphonyl]propyllamlno)hexyl] 6,7-
dihydro-5H-benzo[7]annulen-3-ol 2H), 6.66 - 6.68 (m, 2H), 7.07 - 7.12 (td, 1H), 7.14 (d, 1H), 7.23 - 7.28
(td, 1H), 7.27 - 7.33 (m, 1H). H3C., HO 130 mg(0.31 mmol)of9-(6-bromohexyl)-8-(4-
fluoropheny1)-6,7-dihydro-5H-benzo[7tannulen-3-olwas reacted with 102.9 mg(0.37 mmol)of N-methy1-3-
5[(6,6,6-trifluorohexyl)sulphonyl}gsGpan‘1l-amine according to general specification 11. It was purified
using HPLC-Method 1. 75.3 mg (40% bf the Ergroduct was isolated. 1H-N1'R (400 MHz,
chloroform-di): 8 = 1.00-1.24 (m, 6H),” (m, 250

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,4-
difluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 88.6 mg (0.36 mmol) of N-methyl-3-[(4,4,4-
5 trifluorobutyl)sulphonyl]propan-1l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 94.3 mg (52% of theor.) of product was
isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.97-1.37 (m, 8H),
10 1.98-2.21 (m, 8H), 2.23-2.41 (m, 9H), 2.58-2.72 (m,
4H), 3.02-3.14 (m, 4H), 6.71-6.78 (m, 2H), 6.80-6.91
(m, 2H), 7.09-7.19 (m, 2H).

Example 135

15 8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(6,6,6-
trifluorohexyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H- benzo[7]annulen 3-0l

HO I iii;
130 mg (0.30 mmol) 9- (6-bromohexyl)-8-(2,4-

20 difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was



Example 149 4-Fluoro-8-(4-fluorophenyl)-9-[6-(me;£n 3-[(4,4,4-
trifluorobutyl)sulphonyl]propyllamino)hexy11-6,7- di é ro-5H-benzo[71annulen-3-ol 00 120 mg (0.28
mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4- fluorophenyl)-6,7-dihydro-5H-benzoPtannulen-3-olwas reacted
with 98.3 mg (0.33 mmol) of N-methyl-3-[(4,4,4- 5 trifluorobutyl)sulphonyl]propan-l-amine according to
general specification 11. It was purified using HPLCMethod 1. 65.7 mg (40% of theor.) of product was
isolated. 'H-NR (300 ##dzcehisictormadiy: 8¢ 1(63041aY, 8HYE 18520121 {ml, BH)Y 2024-2.43 (m, 9H),
2.53-2.68 (M, 4H), 3.02£3.ddr(vheddd), Gidddodid),] 6:82bkch -THRB196-7.186¢m8H)Y g . 14422 (M, 2H).
278 Biological exangplgs-Abbrgyiations-ard agronymsi ERpestrogen receptorsE24 7 kd-gstradiol Elestron
SEAMselective oestrogen recepto lator day,QVXavariectomized animals SHAMsham operation
n.d.not determinedsgéi%fzg{m;?é Ex%gnH:icllg 150 (e gc°t or?%stalg%ﬁ/ogf' Raoaé:ot%:'}:n(a:O§ %}é well as inhibition of
the transcriptional activity ofthe ER, anti-oestrogens influence the expression level of the ER in the target
tissues through stimiilaiéh of1Aé préiteolyticldeyrbdatio:of:thd ER OndGompafisdmwithian ER-E2

complex,the ER  1.25-1.38 (m, 2H), 1.47-1.69 (m, 4H), 1.82-1.94 (m,
2H), 1.98-2.21 (m, 8H), 2.28 (t, 2H), 2.34-2.45 (m,
5H), 2.63 (mc, 2H), 2.77 (t, 2H), 3.01 (mc, 2H), 3.08
10 (t, 2H), 6.72-6.79 (m, 2H), 6.80-6.92 (m, 2H), 7.09-
7.19 (m, 2H).

Example 136

8- (2,4-Difluorophenyl)-9-{6-[ (*H3)methyl{3-[(5,5,5-
15 trifluoropentyl)sulphonyl]propyl}amino]lhexyl}-6,7-

dihydro-5H-benzo[7]annulen-3-o0l

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,4-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was

20 reacted with 94.7 mg (0.36 mmol) of N—(%h)methyl—3—
[(5,5,5-trifluoropentyl) sulphonyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 88.6 mg (48% of theor.) of product
was isolated.

25 'H-NMR (300 MHz, chloroform-d;): & = 0.98-1.36 (m, 8H),
1.67-1.81 (m, 2H), 1.87-2.37 (m, 14H), 2.58-2.70 (m,
4H), 2.96-3.11 (m, 4H), 6.71-6.79 (m, 2H), 6.80-6.92
(m, 2H), 7.10-7.20 (m, 2H).



10 bound in a complex with the pure anti-oestrogen_fulvestrant has a substantially shorter half-life.
Conversely, the ER stability is enhanced by the SE& tamoxifen, so that overall there is ER stabilization.
All things considered, it can be assumed that the 15 capacity of pure anti-oestrogens and certain SERMs
for inducing ER degradation contributes significantly to the overall action of the compounds. Compounds
that have a destabilizing property, but at the same time display the desired tissue-specific agonistic 20
qualities, e.g. bone protection, should on the whole present a superior pharmacological profile, as they
have a lower potentiadsfop el dfifects, such as stimulation of the endometrium. The effect of the claimed

pharmacological compounds2% ansthestability of the ER wasanalysedin 147D kyeast cancer cells (see
Table 1, column St ndafrrgized ER- destabilization ioco}l)r These cells express the ER in functional form.
The cells are incub%t]é%i o?%ﬁoﬁgﬁr%ywi{ﬁ%hg C aﬂ%e{ cgr%yogﬁ énaoﬁa ggrl{ce}ntgéﬁsn of 1 M. 279 After

lysis of the cells, th€ tB¥terit of ERProtelin 1ias iéEtmingd by ELISA. Treatment with the complete

destabilizer fulvestrant (0% ER), the stahilizer tamoxifen (100% ER) and the control medium (approx.

30% 5 ER) was used as compari .ﬂy)gm\p&irgdsdvith ER content below 30% are classified as
yharmasolggical substances were investigated for their action on

destabilizing. Asdescribed,theclgimed
the stability of the ERa protein (see Tdble 1).9‘/ r most 10 of the claimed structural range, the
ction on the ERa content (remaining relative ERa

pharmacological substances display\a destabilizin
content of less than or equal to 30%). 280 Table 1 Ex Standardized ER- destabilization [%] EX.

Standardized ER- destabilizatio

HO
130 mg (0.30 mmol) of 9- (6-bromohexyl)-8-(2,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 94.7 mg (0.36 mmol) of N-(*H3)methyl-3-
10 [(5,5,5-trifluoropentyl) sulphonyl]propan-1-amine
according to general specification 11. It was purified
using HPLC-Method 1. 102.9 mg (56% of theor.) of
product was isolated.
'H-NMR (300 MHz, chloroform-d;): & = 0.98-1.37 (m, 8H),
15 1.67-1.80 (m, 2H), 1.87-2.24 (m, 10H), 2.25-2.40 (m,
4H), 2.57-2.73 (m, 4H), 2.96-3.12 (m, 4H), 6.71-6.79
(m, 2H), 6.85-6.97 (m, 2H), 7.04 (dt, 1H), 7.15 (d,
1H) .

20 Example 138
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) (4-
{[3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyl}butyl)amino]lhexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l



n 19- Ex. Standardized ER- destabilization [%] 1 1 é%él?ll 1013 2n.d. 5230 1024 3n.d.

F

e

120 mg (0.28 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-

fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was

reacted with 124.8 mg (0.33 mmol) of 2-[(4-{[3,4,4,4-
5 tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl}butyl)amino]ethanol

according to general specification 11. It was purified

using HPLC-Method 1. 16.0 mg (8% of theor.) of product

was isolated.

10 TH-NMR (300 MHz, chloroform-d;): & = 1.02-1.41 (m, 6H),
1.60-1.98 (m, 4H), 2.01-2.18 (m, 4H), 2.31 (t, 2H),
2.41-2.79 (m, 10H), 3.02-3.28 (m, 6H), 3.65 (mc, 2H),
6.78-6.93 (m, 1H), 6.96-7.10 (m, 3H), 7.13-7.22 (m,
2H) .

15
Example 139
8—(4—Fluoropheny1)—9—{6—[(ﬁh)methyl{3—[(5,5,5—
trifluoropentyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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130 mg (0.31 mmol) of 9- (6-bromohexyl) -8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 98.8 mg (0.37 mmol) of N—(%h)methyl—3—
[(5,5,5-trifluoropentyl) sulphonyl]propan-1l-amine
according to general specification 11. It was purified
using HPLC-Method 1. 92 mg (49% of theor.) of product
was isolated.

'H-NMR (300 MHz, chloroform-d;): & = 0.99-1.36 (m, 8H),
1.67-1.80 (m, 2H), 1.87-2.00 (m, 2H), 2.02-2.23 (m,
8H), 2.29-2.40 (m, 4H), 2.56-2.72 (m, 4H), 2.96-3.11
(m, 4H), 6.71-6.79 (m, 2H), 7.03 (tt, 2H), 7.12-7.23
(m, 3H).

Example 140

2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(6,6,6-
trifluorohexyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

H.C—
3 N/\\\ //O

P

o)

F
F
F
HO
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120 mg (0.28 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 91.1 mg (0.33 mmol) of N-methyl-3-[(6,6,6-
trifluorohexyl)sulphonyl]propan-1l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 42.5 mg (24% of theor.) of product was
isolated.

lH-NMR (300 MHz, chloroform-d;): & = 1.00-1.25 (m, 6H),
1.27-1.40 (m, 2H), 1.47-1.68 (m, 4H), 1.88 (mc, 2H),
2.01-2.19 (m, 8H), 2.26-2.45 (m, 7H), 2.57 (mc, 2H),
2.71 (t, 2H), 3.00 (mc, 2H), 3.07 (mc, 2H), 6.85 (d,
1H), 6.95-7.09 (m, 3H), 7.13-7.21 (m, 2H).

Example 141
({6-[8-(4-Fluorophenyl)-3-hydroxy-6, 7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}{3-[(5,5,5-

trifluoropentyl)sulphonyl]propyl}amino)acetonitrile

HO |

300 mg (0.51 mmol) of 8- (4-fluorophenyl)-9-[6-({3-
[(5,5,5-trifluoropentyl)sulphonyl]propyl}tamino)hexyl]-

6,7-dihydro-5H-benzo[7]annulen-3-0l was stirred at room
temperature with 67.8 mg (0.57 mmol) of
bromoacetonitrile and 213.1 mg (1.54 mmol) of potassium
carbonate for 5 hours in 10 mL of DMF. It was
concentrated by evaporation, and after adding water it
was extracted three times with dichloromethane. The
combined organic phases were washed with water three
times, dried over magnesium sulphate and concentrated

by evaporation. It was purified wusing HPLC (XBridge
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C18, 5u, 150 x 19 mm, 25 mL/min, solvent: water with
0.1% formic acid-acetonitrile 60:40, 0-1 minute; 60:40
-> 0:100, 1-12 minutes; 0:100, 12-15 minutes). The
residue was dissolved in dichloromethane, washed once
with saturated sodium hydrogen carbonate solution and
three times with water, dried over magnesium sulphate
and concentrated by evaporation. Diethyl ether and
pentane were added to the residue and it was
concentrated by evaporation. 80 mg (25% of theor.) of
product was isolated.

TH-NMR (400 MHz, chloroform-d;): & = 1.05-1.31 (m, 8H),
1.70-1.80 (m, 2H), 1.90-2.00 (m, 4H), 2.04-2.22 (m,
6H), 2.32-2.40 (m, 4H), 2.57-2.66 (m, 4H), 2.96-3.02
(m, 4H), 3.48 (s, 2H), 6.72 (4, 1H), 6.75 (dd, 1H),
7.04 (tt, 2H), 7.15-7.23 (m, 3H).

Example 142

2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-hydroxyethyl) (3-
{[3,4,4,4-tetrafluoro-3-
(trifluoromethyl)butyl]sulphonyl }propyl)amino]hexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l

o
. F
F F

F
JC

100 mg (0.23 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 100.1 mg (0.28 mmol) of 2-[(3-{[3,4,4,4-
tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl }propyl)amino]ethanol

according to general specification 11. It was purified



1124 134 6346 1130 1443 644 1140 15226;19 115

10

15

20

25

using HPLC-Method 1. 2.1 mg (1% of theor.) of product
was isolated.

TH-NMR (400 MHz, chloroform-d;): & = 1.04-1.33 (m, 8H),
1.97-2.16 (m, 6H), 2.31 (t, 2H), 2.39 (m, 2H), 2.55-
2.74 (m, 8H), 3.11 (t, 2H), 3.20 (m, 2H), 3.58 (t, 2H),
6.86 (d, 1H), 6.96-7.09 (m, 3H), 7.15-7.22 (m, 2H).

Example 143
8-(2,5-Difluorophenyl)-9-[6-(methyl{4-[(4,4,64-
trifluorobutyl)sulphonyl]lbutyll}amino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l
HJL\N

HO
300 mg (0.69 mmol) of 9- (6-bromohexyl)-8-(2,5-
difluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 252.0 mg (0.96 mmol) of N-methyl-4-
[(4,4,4-trifluorobutyl)sulphonyl]butan-l-amine
according to general specification 11. It was purified
using HPLC (XBridge C18, 5u, 100 x 30 mm, 50 mL/min,
solvent: water with 0.1% formic acid-acetonitrile
90:10, 0-1 minute; 90:10 -> 20:80, 1-8 minutes; 20:80 -
> 0:100, 8-8.1 minutes; 0:100, 8.1-10 minutes). Then it
was filtered on Silica Gel 60 (solvent: dichloromethane
and dichloromethane-methanol 9:1). 21 mg (5% of theor.)
of product was isolated.

lH-NMR (400 MHz, chloroform-d;): & = 1.00-1.38 (m, 8H),
1.77-1.97 (m, 4H), 2.03-2.21 (m, 6H), 2.27-2.40 (m,
4H), 2.44-2.52 (m, 5H), 2.64 (mc, 2H), 2.70 (mc, 2H),
3.03-3.12 (m, 4H), 6.74-6.80 (m, 2H), 6.86-6.97 (m,
2H), 7.04 (dt, 1H), 7.15 (4, 1H).
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Example 144

9-{6-[{4-1(4,4-

Difluorocyclohexyl)sulphonyl]lbutyl} (methyl)amino]lhexyl}
-2-fluoro-8-(4-fluorophenyl)-6,7-dihydro-5H-
benzo[7]annulen-3-o0l

H,C~y

F
JC
536.4 mg (1.23 mmol) of 9-(6-bromohexyl)-2-fluoro-8-(4-
fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 431.4 mg (1.60 mmol) of 4-1(4,4-
difluorocyclohexyl)sulphonyl] -N-methylbutan-1l-amine
according to general specification 11. It was purified
using HPLC (XBridge C18, 5u, 50 x 30 mm, 54 mL/min,
solvent: water with 0.1% formic acid-acetonitrile 60:40
-> 30:70, 0-9 minutes). 321 mg (42% of theor.) of
product was isolated.
lH-NMR (400 MHz, chloroform-d;): & = 1.03-1.23 (m, 6H),
1.24-1.38 (m, 2H), 1.56-1.67 (m, 2H), 1.69-2.13 (m,
10H), 2.15-2.40 (m, 13H), 2.53-2.62 (m, 2H), 2.85-3.03
(m, 3H), 6.80 (4, 1H), 6.96-7.09 (m, 3H), 7.15-7.22 (m,
2H) .

Example 145

8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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Preparation was carried out similarly by reaction of 9-
(6-bromohexyl)-8-(2,4-difluorophenyl) -6, 7-dihydro-5H-
benzo[7]annulen-3-o0l with N-methyl-3-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]propan-l-amine according to
general specification 11.

'H-NMR (300 MHz, DMSO-dg): & = 0.97 - 1.15 (m, 6H), 1.17
- 1.25 (m, 2H), 1.76 - 1.84 (m, 2H), 1.93 (t, 1H), 2.01
- 2.07 (m, 2H), 2.07 (s, 3H), 2.13 - 2.17 (m, 2H), 2.20
- 2.23 (m, 2H), 2.32 - 2.36 (t, 2H), 2.53 - 2.71 (m,
4H), 3.19 - 3.23 (m, 2H), 3.42 - 3.46 (m, 2H), 6.66 -
6.68 (m, 2H), 7.07 - 7.12 (td, 1H), 7.14 (4, 1H), 7.23
- 7.26 (td, 1H), 7.28 - 7.33 (m, 1H).

Example 146
8-(2,4-Difluorophenyl)-9-[6-(methyl{4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]-butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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Preparation was carried out similarly by reaction of 9-
(6-bromohexyl)-8-(2,4-difluorophenyl) -6, 7-dihydro-5H-
benzo[7]annulen-3-0l with N-methyl-4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]butan-1l-amine according to
general specification 11.

'H-NMR (300 MHz, DMSO-dg): & = 0.97 - 1.14 (m, 6H), 1.19
- 1.27 (m, 2H), 1.46 - 1.53 (m, 2H), 1.64 - 1.71 (m,
2H), 1.91 - 1.94 (m, 2H), 2.01 - 2.08 (m, 2H), 2.01 (s,
3H), 2.18 - 2.23 (m, 4H), 2.30 - 2.33 (m, 2H), 2.54 -
2.72 (m, 4H), 3.23 - 3.27 (m, 2H), 3.38 - 3.42 (m, 2H),
6.66 - 6.68 (m, 2H), 7.07 - 7.12 (td, 1H), 7.14 (d,
1H), 7.23 - 7.28 (td, 1H), 7.28 - 7.33 (m, 1H).

Example 147

8-(2,4-Difluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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Preparation was carried out similarly by reaction of 9-
(6-bromohexyl)-8-(2,4-difluorophenyl) -6, 7-dihydro-5H-
benzo[7]annulen-3-o0l with N-methyl-4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]lbutan-l-amine according to
general specification 11.

'H-NMR, 300 MHz, (DMSO-d¢): & = 0.96 - 1.15 (m, 6H),
1.19 - 1.26 (m, 2H), 1.46 - 1.53 (m, 2H), 1.61 - 1.69
(m, 2H), 1.89 - 1.96 (m, 4H), 2.01 - 2.07 (m, 2H), 2.09
(s, 3H), 2.16 - 2.23 (m, 4H), 2.27 - 2.46 (m, 4H), 2.55
- 2.58 (m, 2H), 3.10 - 3.14 (m, 2H), 3.18 - 3.22 (m,
2H), 6.66 - 6.68 (m, 2H), 7.07 - 7.12 (td, 1H), 7.14
(d, 1H), 7.23 - 7.28 (td, 1H), 7.27 - 7.33 (m, 1H).

Example 148

8- (4-Fluorophenyl)-9-[6- (methyl{3-[(6,6,6-
trifluorohexyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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130 mg (0.31 mmol) of 9- (6-bromohexyl) -8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-0l was
reacted with 102.9 mg (0.37 mmol) of N-methyl-3-
5 [(6,6,6-trifluorohexyl)sulphonyl]propan-1l-amine

according to general specification 11. It was purified

using HPLC-Method 1. 75.3 mg (40% of theor.)

was 1solated.
'H-NMR (400 MHz, chloroform-d;): &

10 1.32 (mc, 2H), 1.50-1.67 (m, 4H), 1.88 (mc,
H) 2.61 (mc,

2.20 (m, 8H), 2.33-2.44 (m, 7H),
(¢, 2H), 3.01 (mc, 2H), 3.09 (t, 2H),
6.77 (dd, 1H), 7.04 (tt, 2H), 7.14 (d,
(m, 2H).

15

Example 149

6.74

of product

1.00-1.24 (m, 6H),

2H), 2.04-
2H), 2.78
(d, 1H),
7.16-7.22

4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]propyl}tamino)hexyl]-6,7-

dihydro-5H-benzo[7]annulen-3-o0l
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120 mg (0.28 mmol) of 9-(6-bromohexyl)-4-fluoro-8-(4-
fluorophenyl)-6,7-dihydro-5H-benzo[7]annulen-3-o0l was
reacted with 98.3 mg (0.33 mmol) of N-methyl-3-[(4,4,4-
trifluorobutyl) sulphonyl]propan-1l-amine according to
general specification 11. It was purified using HPLC-
Method 1. 65.7 mg (40% of theor.) of product was
isolated.

TH-NMR (300 MHz, chloroform-d;): & = 1.03-1.41 (m, 8H),
2.01-2.21 (m, 8H), 2.24-2.43 (m, 9H), 2.53-2.68 (m,
4H), 3.02-3.14 (m, 4H), 6.74 (d, 1H), 6.84 (d, 1H),
6.96-7.10 (m, 3H), 7.14-7.22 (m, 2H).
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Biological examples

Abbreviations and acronyms:

ER oestrogen receptor

E2 17B-estradiol

El estron

SERM selective oestrogen receptor modulator
d day

OVX ovariectomized animals

SHAM sham operation

n.d. not determined

Ex. example

Example 150 (effect on stability of ERO protein):

As well as inhibition of the transcriptional
activity of the ER, anti-oestrogens influence the
expression level of the ER 1in the target tissues
through stimulation of the proteolytic degradation of
the ER. In comparison with an ER-E2 complex, the ER
bound 1in a complex with the pure anti-oestrogen
fulvestrant has a substantially shorter half-life.
Conversely, the ER stability is enhanced by the SERM
tamoxifen, so that overall there i1s ER stabilization.
All things considered, it can be assumed that the
capacity of pure anti-oestrogens and certain SERMs for
inducing ER degradation contributes significantly to
the overall action of the compounds. Compounds that
have a destabilizing property, but at the same time
display the desired tissue-specific agonistic
qualities, e.g. bone protection, should on the whole
present a superior pharmacological profile, as they
have a lower potential for side-effects, such as

stimulation of the endometrium.

The effect of the claimed pharmacological compounds
on the stability of the ER was analysed in T47D breast
cancer cells (see Table 1, column Standardized ER-
destabilization [%]). These cells express the ER 1in
functional form. The cells are incubated for 24 hours

with the claimed compounds at a concentration of 1 uM.
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After lysis of the cells, the content of ER protein was
determined by ELISA. Treatment with the complete
destabilizer fulvestrant (0% ER) , the stabilizer
tamoxifen (100% ER) and the control medium (approx. 30%
ER) was used as comparison. Compounds with ER content

below 30% are classified as destabilizing.

As described, the claimed pharmacological
substances were investigated for their action on the
stability of the ER0O protein (see Table 1). Over most
of the claimed structural range, the pharmacological
substances display a destabilizing action on the ERO
content (remaining relative ERO content of less than or

equal to 30%).
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Table 1
Ex |Standardized ER-| Ex. Standardized | Ex. Standardized
destabilization ER- ER-
[%] destabilizatio destabilization
n (%]
[%]
1 1 51 11 101 |3
2 n. d. 52 30 102 |4
3 n. d. 53 45 103 |2
4 0 54 0 104 |2
5 40 55 n. d. 105 |0
6 n. d. 56 11 106 |8
7 12 57 42 107 |21
8 5 58 4 108 |4
9 0 59 0 109 |3
10 |18 60 0 110 |6
11 |17 61 21 111 |2
12 62 35 112 |4
13 |4 63 46 113 |0
14 |43 64 4 114 |0
15 65 9 115 |2
16 66 n. d. 116 |19
17 67 8 117 |32
18 |12 68 32 118 |6
19 |17 69 0 119 |11
20 |0 70 8 120 |n. d.
21 |54 71 24 121 |53
22 |51 72 2 122 |14
23 |12 73 4 123 |11
24 |2 74 1 124 |5
25 |0 75 0 125
26 |23 76 20 126 |2
27 |16 77 10 127 |17
28 |2 78 2 128 |2
29 |5 79 0 129 |9
30 |55 80 6 130 |52
31 |0 81 2 131 |12




990149 1350111000 282 Example 151 (anti-oeé}sirogenic action in MVLN cells): The
anti-oestrogenicaction ofthe claimed pharmacologi ompounds was investigated in so-called MVLN
cells in vitro. MVLN cells are derivatives of the 5 hormone-responsive MCF7 breast cancer cells known by
a person skilled in the art. These MVLN cells express, along with the functional oestrogen receptor (ER),

a reporter construct-which-tnder ER-activation-expressesluciferaseDBetermination-of the-activity-of the
10 induced luciferas&?pefmits a direct conclusjéa on the oestrogen properies oPsubstances. To
investigate the anti:aastrogenic properties of trespharmacological compaounds, ey were investigated in
the presence of oestrpgep,for their potential foginhibiting the 15 luciferasg signaldnduced by estradol.
The claimed pharmacot gicai test substances were iyestigared in MVLNl%eSiis Zor theiranti-oestrogenic
potential, as descriped-{seeFable-2)--Over-the-entire-Structuralrangethese-eompoeundsshow high
potency 20 (IC50 valkies#elow 0.6 11M) and|8émarily even double-digit 62 Sindle-digit nanomolar IC50
values for the inhibjtian of estradiol-induced ludferasesactivity. Table 2 ExiL #Antjaastrogenic action in EX.
Antioestrogenic actigq in ; 88 1 138 |0

39 |3 89 19 139 |6

40 |3 90 16 140 |n. d.

41 |3 91 23 141 |7

42 |10 92 0 142 |n. d.

43 |4 93 0 143 |n. d.

44 |5 94 4 144 |n. d.

45 |4 95 0 145 |n. d.

46 |7 96 3 146 |n. d.

47 |5 97 7 147 |n. d.

48 |3 98 4 148 |0

49 |8 99 0 149 |13

50 [11 100 |0
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Example 151 (anti-oestrogenic action in MVLN cells):

The anti-oestrogenic action of the claimed
pharmacological compounds was investigated in so-called
MVLN cells in vitro. MVLN cells are derivatives of the
hormone-responsive MCF7 breast cancer cells known by a
person skilled in the art. These MVLN cells express,
along with the functional oestrogen receptor (ER), a
reporter construct, which under ER-activation expresses
luciferase. Determination of the activity of the
induced luciferase permits a direct conclusion on the
oestrogen properties of substances. To investigate the
anti-oestrogenic properties of the pharmacological
compounds, they were investigated in the presence of
oestrogen for their potential for inhibiting the

luciferase signal induced by estradiol.

The claimed pharmacological test substances were
investigated in MVLN cells for their anti-oestrogenic
potential, as described (see Table 2). Over the entire
structural range, these compounds show high potency
(IC50 wvalues below 0.6 pM) and primarily even double-
digit or single-digit mnanomolar IC50 wvalues for the

inhibition of estradiol-induced luciferase activity.

Table 2
Ex. |Antioestrogenic action in| Ex. |Antioestrogenic action in
vitro: MVLN vitro: MVLN
transactivation transactivation
antagonism IC50 antagonism IC50
(nM) (nM)

148 75 11

28 76 31

31180 77 10

416 78 31

5146 79 17

6181 80 8

7124 81 40

8|12 82 13




7631 3180 7710

46 7831 546 7917 283

9|17 83 |13
10(38 84 |252
11|84 85 |51
12 (15 86 |25
13]20 87 |10
14168 88 |24
15(26 89 |54
16 (27 90 |14
17|46 91 |67
18|34 92 |5
1962 93 |5
2019 94 |21
21|48 95 |19
220222 96 |21
23(22 97 |7
248 98 |6
25|28 99 |15
26|28 100 |9
27|35 101 |6
2819 102 |10
29(10 103 |5
3088 104 |7
31[16 105 |12
3233 106 |10
33]11 107 |123
3427 108 |69
35[10 109 |26
3635 110 |73
37|53 111 |33
3827 112 |7
398 113 |18
40(170 114 |10
41142 115 |13
4213 116 |34
43120 117 |18
44(5,6" 118 |9
4520 119 |80




6181 808 724 8140 812 8213 283

284

46|36 120 |56
47126 121 |41
48117 122 |6
491181 123 |13
50(16 124 |13
51|30 125 |13
52521 126 |9
53|85 127 |69
54127 128 |6
55(22 129 |5
56|29 130 |16
57111 131 |3
58184 132 |4
59116 133 |7
60|15 134 |5
61|24 135 |5
62|84 136 |9
63]95 137 |6
6486 138 |21
65|116 139 |7
66|46 140 |4
67120 141 |21
68106 142
69119 143 |9
70|18 144 |10
71|56 145 |22
72|17 146 |15
73118 147 |32
74128 148 |17

149 |14

*
mean value

The suitability of the compounds according to the
invention for the treatment of endometriosis can be
demonstrated in the following animal models. The

5 influence of the compounds according to the invention
on the uterus was 1investigated in the uterus growth

test (oestrogenic action) and in the anti-uterus growth
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test (anti-oestrogenic action), both conducted in the

rat.
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Example 152 (oestrogenic action - uterus growth test in

the infantile rat)

Both the wuterus and the vagina show a weight
increase that is dependent on oestrogenic efficacy, 1in
infantile animals when they are treated with a
substance with oestrogenic action. In the uterus, under
oestrogenic action there 1s also proliferation and

increase in height of the luminal epithelium.

Immature, intact rats (n = 5-6 animals/group; body
weight 40-50g) receive the substance s.c. for 3 days
(d1-d3). On day 4 (d4) the animals are killed with CO,.
The uteri are removed and weilghed. For histological
assessment, a piece of wuterus, preferably a uterine
horn, is fixed 1in formaldehyde and embedded 1in
paraffin. The stimulation of the organ weights
(relative to mg/100g body weight) and the height of the
epithelium are shown as percentage stimulation in
comparison with the reference compound 17B3-estradiol
(E2). (Substitution dose of E2 0.3 ug/animal).

The compounds according to the invention have no or

only slight stimulating action on the uterus.

The selected claimed substances were investigated
in Jjuvenile female rats as described for their
oestrogenic, stimulating action on uterus weight. They
show a slight to marginal oestrogenic action in wvivo
(Table 3).

Table 3
Example maximum uterotropic action (% estradiol
action) in the dose range from 0.03 to
3 mg/kg

Raloxifene 18% [dose 0.03 mg/kgl

44 6% [dose 0.1 mg/kg]

51 22% [dose 0.1 mg/kgl

115 3% [dose 0.03 mg/kgl

117 18% [dose 0.3 mg/kgl
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118 8% [dose 0.03 mg/kg]
122 7% [dose 0.3 mg/kgl]
123 8% [dose 0.3 mg/kg]
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Example 153 (anti-uterus growth test in the adult rat)

The uterus of oestrogen-substituted rats can be
used as a test model for detecting a direct action of
substances with anti-oestrogenic properties. The

5 parameter of oestrogenic action 1s estradiol-induced
uterus growth in rats, which is inhibited by
simultaneous administration of a substance with anti-

oestrogenic action.

The experimental animals (n=5-6 animals/group) were

10 ovariectomized before the start of the test, to rule
out the influence of endogenous oestrogens. After a
phase of 6 to 10 days, the test substances are
administered s.c. on 3 consecutive days (dl1-d3) in
combination with a substitution dose of 1.5 ug/kg/day

15 17P-estradiol. 17PB-estradiol alone serves as positive
control, and the excipients serve as negative control.

On day 4 (d4) the animals are killed, and the uteri and
vaginae are removed and weighed. The organ weights are
converted to mg/100 g body weight, then the mean wvalue

20 and the standard deviation are calculated for each
dosage. The inhibition of uterus growth induced by 17B-

estradiol is shown as percentage inhibition.

The compounds according to the invention largely
show very pronounced inhibition of uterus growth
25 induced by 17B-estradiol.

The compounds according to the invention are
therefore superior in the sense of the present
invention, with respect to their action on the uterus,
to the compounds of the prior art, in that they have

30 less or even no oestrogenic action on this organ.

The selected claimed substances were investigated
in adult female rats as described for their anti-
oestrogenic, inhibitory action on the weight of the
uterus. At the dosage wused, the substances show a

35 definite anti-oestrogenic action in vivo (Table 4).
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Table 4
Example anti-oestrogenic activity in vivo in %
at a dose of 0.3 mg/kg (rat)

7 23
23 33
27 10
44 37
45 73
46 30
48 79
51 59
80 59

114 49
115 50
116 15
117 65
118 78
122 52
123 56
124 67
125 75

‘mean value; the value of 60% given in the priority
application had to be corrected to 40% as a result of
an error during evaluation. Another measurement gave a

5 value of 34%. Accordingly, the mean of both
measurements is 37%.
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Example 154 (hepatic oestrogenicity in the

ovariectomized adult rat)

Substances with oestrogenic action influence the
synthesis of wvarious plasma proteins, of coagulation

5 factors and fibrinolytic factors in the liver. This
hepatic oestrogenicity is discussed as a causal factor
with respect to the slightly increased thromboembolic
risk that is observed in some forms of oestrogen
therapy. In the present investigations, lowering of the

10 peripheral cholesterol 1level is wused as a surrogate
parameter for analysis of the hepatic oestrogenicity of

the claimed pharmacological compounds . Adult
ovariectomized rats were, after a pause of 6-10 days,
treated daily for 6 days with the substances by

15 subcutaneous application. The plasma cholesterol levels
were determined and compared before and after the

respective treatment.

Compared with the SERM raloxifene, the selected

claimed pharmacological compounds show a reduced

20 lowering of the peripheral cholesterol 1level (i.e.
lowering only occurring at higher dosages) and

therefore also lower hepatic oestrogenicity.

The selected claimed pharmacological substances

were investigated as described in ovariectomized female

25 rats for their oestrogenic action on the hepatic
parameter cholesterol. As can be seen from Fig. 1A and
Fig. 1B, the compounds show only a lowering of the
peripheral cholesterol action at the higher dosages
(which corresponds to slight Thepatic action), in

30 contrast to the control compound raloxifene, which
demonstrates hepatic oestrogenicity at all dosages
tested. As expected, the pure anti-oestrogen SERD shows

no hepatic oestrogenicity.
Fig. 1A

35
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Example 155 (stimulation of ovarian oestrogen

synthesis):

The clinical use both of pure anti-oestrogens and

of wvarious SERMs for the treatment of premenopausal

5 women is limited by their property of stimulating the
ovaries through activation of the hypothalamic-
pituitary-gonadal axis (HPG axis), which leads to the
increase 1in peripheral estradiol levels (Palomba, S.,
Orio, F., Jr., Morelli, M., Russo, T., Pellicano, M.,

10 Zupi, E., Lombardi, G., Nappi, C., Panici, P. L., and
Zullo, F. (2002) . Raloxifene administration in
premenopausal women with uterine leiomyomas: a pilot
study. J Clin Endocrinol Metab 87, 3603-3608). This
stimulation of the HPG axis 1s associated with

15 penetration of the blood-brain barrier and penetration
of the brain. To investigate the ovary-stimulating
properties of the claimed pharmacological compounds,
hormonally intact adult rats were treated with the
substances daily for a period of 10 days. The study end

20 point 1is the quotient of peripheral estradiol wvalues

after and before treatment.

In comparison with pure anti-oestrogens and the
classical SERMs such as raloxifene or bazedoxifene, the
selected claimed pharmacological compounds show

25 markedly less stimulation of the HPG axis at equal
dosage. They therefore display superior properties for

clinical use in premenopausal women.

Selected claimed pharmacological substances were
investigated as described for their stimulating action

30 on the HPG axis or ovarian estradiol synthesis. The
selected substances show markedly less stimulation of

the ovaries than the control compound raloxifene at

equal dosages (cf. Table 5).
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Table

5

Example

Stimulation of ovarian oestrogen

synthesis: factor at

a dose of 3 mg/kg rat

80

44

114

115

117

118

122

123

124

NN (NN NN N

O U1 | W (DD W

hydrochlor

Raloxifene

ide
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Example 156 (determination of activity in the

endometriosis model in the rat):

Using 1intact adult female rats, experimental
endometriosis was induced in the autologous

5 transplantation model based on Vernon M.W. and Wilson
E.A., 1985 (Fertil Steril. 44(5):684-694). A uterine
horn was removed from animals that were exclusively in
oestrus, the myometrium  was separated from the
endometrium and biopsies with dimensions of 4 x 4 mm

10 were obtained from the endometrial tissue. Two uterine
fragments were transplanted onto the inside of the
abdominal wall (peritoneum) and two uterine fragments
were transplanted onto the mesenterium of the same
animal (4 fragments per animal). After 21 days the

15 animals with endometriosis were laparotomized, and the
size of the transplants was determined. The animals
were treated after laparotomy and then daily in the
morning with the stated dosages of the selected claimed
substances by subcutaneous administration. Finally, 28

20 days after the start of treatment (49 days after
transplantation), all the animals were laparotomized
again and the size of the lesion was measured and was

correlated with the size before the start of treatment.

Treatment with the selected claimed pharmacological

25 substances (Fig. 2A: compound according to example 115;
Fig. 2B: compound according to example 44) shows a
significant dose-dependent reduction of lesion size
over the treatment period of 4 weeks. Fig. 2C: compound
according to example 44 shows a significant dose-

30 dependent reduction of lesion sizes in an independent
experiment according to identical experimental design.
Fig. 2D: in the experimental animals tested (from Fig.
2C), application of example compound 44 in the dose
range used does not lead to an increase in peripheral

35 estradiol level above the physiological range.
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according to the invention for the treatment of endo é‘triosis can be demonstrated in the following animal
models. The 5 influence of the compounds according to the invention on the uterus was investigated in
the uterus growth test (oestrogenic action) and in the anti-uterus growth 285

Example 156 (investigation of the bone-protective

properties):

3-months-old female rats are ovariectomized and
immediately after the operation they are treated with

5 the test compound once daily for 56 days. Application
is oral in peanut oil/ethanol. The animals are killed

on the day after the last application and the tibia and

the uteri are removed. The uteri are weighed, fixed and
prepared for histological investigations. Bone density

10 1s determined ex vivo on prepared long bones by pQCT

(peripheral quantitative computed tomography) .

Ovariectomy leads to a decrease in density of the
trabecular bone in the measured region. By treatment
with a compound of general formula I according to the

15 present invention (dosages of 1-10 mg/kg/day) the
decline in bone density is prevented or inhibited. Bone

density was measured on the proximal tibia.

The bone-protective action in adult ovariectomized

female animals (rat) was investigated as described. The

20 control groups comprised a group of animals with sham
operations (ovaries not removed) , ovariectomized
animals (which have a marked loss of uterus weight and
bone density), animals treated with estradiol (no loss

of bone mass, marked stimulation of uterus weight), and

25 animals that were treated with the SERM raloxifene
(marked bone protective action, marked stimulation of
uterus weight). The selected claimed pharmacological
example compound 44 was applied orally at dosages from
1-10 mg/kg. Clear protection of bone mass can be seen

30 at all dosages (Fig. 32A). In contrast to estradiol or
the SERM raloxifene, however, the selected compound 44
shows only a marginal and greatly reduced stimulation

of uterus weight (Fig. 3B).



Lest (anti-oestrogenic action), both conducted in th é t. 286 Example 152 (oestrogenic action - uterus
growth test in the infantile rat) Both the uterus ahd the vagina show a weight increase that is
dependent on oestrogenic efficacy, in 5 infantile animals when they are treated with a substance with
oestrogenic action. In the uterus, under oestrogenic action there is also proliferation and increase in
height of the luminal epithelium. Immature, intact rats (n = 5-6 animals/group; body 10 weight 40-5009)
receive the substan®&3&e1Rr 335 (dRTSSOIEY W (daf tHRrdmaRRd Bhé killea e COR. The uteri are
removed and weigheohé-ondustotogicaltassessmeditht piece of uterus, preferably a uterine horn, is fixed
in formaldehyde and embedded in 15 paraffin. The stimulation of the organ weights (relative to mg/100g
body weight) and the height of.thes epithekumlare shiowit as pescentageistimulation in:comparison with the

reference compoungdohzl3:estradiol{E2).Substitytion dose of E2 0Srliglapimal). 20The,compounds
according to the invention have no.or onb{os],fli ht stimulating action.on the uterus, _ ~ The selected claimed
substances were invest?gatéd In‘juvenile female rafs’as described for their oestro nic, stimulating action
on uterus weight. THEY 25 SHoW 25slight fo ARFGHET 0BS&Ir¥GERIc activh int ViveP(Tebld 3Y. Fable 3 Example
maximum uterotropizsacdtioh (96 estradiol bction)irtheldese rangedronr 003 to BimgkgrRaloxifene 18%

[dose0.03 mg/kg] 44 6hddase@1.mglkg] 21 24%s were killed on the day after

the last application and the tibia and uteri were
10 removed. The uteri were weighed, fixed and prepared for
optional histological investigations. Bone density was
determined on long bones by pQCT (quantitative computed
tomography), once before the treatment, once on the day
of autopsy. The wvariations for this parameter were
15 shown correspondingly between these two reference
points (values below 100 correspond to a decrease 1in
bone mass density, wvalues above 100 to an increase).
The control group was a group of animals from which the
ovaries had been removed (0OVX) (due to ovariectomy, as
20 expected there 1s a decrease 1n density of the
trabecular bone in the measured range over the period
of the experiment). All other animals underwent a SHAM-
OP (a sham operation) (without the ovaries being
removed) in addition to the application treatment. The
25 changes 1in relative wuterus weights served as the

reference for the anti-oestrogenic action.

As can be seen from Fig. 4A, ovariectomy of the
animals leads to a decrease 1in relative uterus weight.
Example compound 44 shows a dose-dependent anti-

30 oestrogenic action on the uterus.

Fig 4B shows that, parallel to the decrease in
uterus weight (Fig. 4A), the trabecular Dbone mass
density of the tibia is, surprisingly, not reduced over
the treatment period, as 1s the case for example with

35 the ovariectomized animals (OVX). Accordingly, example
compound 44 shows dissociation between antagonism on

the uterus and antagonism on bone mass.



[dose 0.1 mg/kg] 115 3% [dose0.03 mg/kg] 117 18‘%)9[gose 0.3 mg/kg] 287 118 8% [dose 0.03 mg/kg]
122 7% [dose 0.3 mg/kg] 123 8% [dose 0.3 mg/kg]



288 Example 153 (anti-uterus growth test in the adélg t) The uterus of oestrogen-substituted rats can
be used as a test model for detecting a direct actio substances with anti-oestrogenic properties. The 5
parameter of oestrogenic action is estradiol-induced uterus growth in rats, which is inhibited by
simultaneous administration of a substance with anti-oestrogenic action. The experimental animals (n=5-6
animals/group) were 10 ovariectomized before the start of the test, to rule out the influence of
endogenous oestro§EAEPARer A Hise 3 85 1OIRAOThe Bfst stPRtartEsia® a@Rini§@Ped s.c. on 3

consecutive days (ctd8)amcomibindtidn vitle ajsubstitdeorrdbse of 1.5 lig/kg/day 15 1713-estradiol.
1713-estradiol alone serves as positive control, and the excipients serve as negative control. On day 4

(d4) the animals aré Riled” 8H8th&WteriHnd V4G ErE réfovEd atd wifhed % orgadh weights are
converted to mg/100gpbadyaeight, tier tHemean value ZFandehe standardsdeviatisn are calculated for
each dosage. The iohibition ef Werds grovahdnducesd edhlFesteadieol issshavwn asiparcentage

inhibition. The compounds according tq the inyention largely show: yervpranounceginhibition of
uteru; grpwth 25 inggged Pgtll;ll&egggcliiolli OT e ggrggouggs %({g:r?#gilng tg tQ%ai?\éentiaoneare therefore
superior in the sense Ofntlll]e pres%nt mven?lon, with respect to fﬂ%lr action on ]’Ehe uterus, ﬁ) the COI’T‘IpOUI’]dS
of the prior art, in tha{ HeyPRAB SRR ssr el&IF ndPEEstrdeniclacticy dn tislorgart* THe selected
claimed substanceswes¢irvestigated imadultdémale fatsassdescribeetfoe thidieantiiogstrogenic,
inhibitory actiam on theweightiefithe titenus. Atthe dosagr Hsedhessubstancessshow as33 definite
. . L Nt X L
gggeogfg%g;r;/ckgzz%%%%%%% %3?%7%% 43%9)7"[%@ 4 Example.anti-oestrogenic aetivity in vivo in % at a
compound and a gestagen (for example promegestone
0.3 mg/kg) 1in each case for a period of 6 days. To
investigate the antagonistic potential of a test
15 compound, the test compound is given for a period of 6
days together with an oestrogen (see above) and a
gestagen (see above). Finally one of the abdominal-
inguinal mammary glands 1s prepared and submitted to
so-called whole-mount staining. The number of secretory
20 units on an area of approx. 1.0 mm’ serves as the end
point (moreover, this can also vary according to
requirements) .
As 1s clear from Fig. 5, the combined administration of
oestrogen El1 and gestagen promegestone (R5020) induces
25 the formation of secretory units. Example compound 44
causes dose-dependent inhibition of said formation in
the selected dose range. When example compound 44 is
given either alone with gestagen R5020 or alone with
oestrogen El, there 1is no induction of mammary gland
30 differentiation significantly different from the group
given excipients. To summarize, these results
demonstrate that example compound 44 has a dose-
dependent antagonistic action on mammary gland
differentiation and does not exert any agonistic,

35 stimulating potential on this organ in the rat.
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Example 157 (bioavailability in the rat)

Determination of biocavailability after intragastric
application of test substances was carried out in
conscious female rats with a body weight from min. 0.2

5 kg to max. 0.25 kg. For this, the test substances were
applied in dissolved form both for intravenous, and for
intragastric application, wherein compatible
solubilizers such as PEG400 and/or ethanol were used in

a compatible amount.
10 a) Intravenous application:

The test substances were applied at a dose of 0.5 -

1 mg/kg as quick infusion taking 15 minutes. At the
time points 2 min, 8 min, 15 min (infusion) and 5 min,

15 min, 30 min, 45 min, 1 h, 2 h, 4 h, 6 h, 8 h, 12 h,

15 16 h, 20 h, 24 h after the end of infusion, approx.
150 pL blood samples were taken via a catheter from the
jugular vein. Lithium-heparin was added as
anticoagulant to the blood samples and they were stored

in a refrigerator until required for further

20 processing. After centrifugation of the samples for 15
min at 3000 rpm, an aliquot of 100 pL was taken from

the supernatant (plasma) and was precipitated by adding

400 uL of cold ACN or methanol (absolute) . The
precipitated samples were frozen-out overnight at

25 -20°C, then centrifuged once again for 15 min at 3000
rpm, before taking 150 uL of the clear supernatant for
determination of concentration. Analysis wused an

Agilent 1200 HPLC system coupled to LCMS/MS detection.

Calculation of the PK parameters (using PK

30 calculation software, e.g. WinNonLin®): CLplasma: total
plasma clearance of the test substance (in L/kg/h);
CLpiooa: total blood clearance of the test substance (in
L/kg/h), where (CLpiooa = CLplasma *Cp/Cp); Vss: apparent
steady-state distribution volume (in L/kg); ti,z: half-

35 life within a specified interval (here: terminal ti,;,

in h); AUChorm: area under the plasma concentration time



mean value; the value of 60% given in the priority a§§¥ation had to be corrected to 40% as a result of an
error during evaluation. Another measurement gav value of 34%. Accordingly, the mean of both
measurements is 37%. 290 Examplel54(hepaticoestrogenicityinthe ovariectomized adult rat)
Substances with oestrogenic action influence the synthesis of various plasma proteins, of coagulation 5
factors and fibrinolytic factors in the liver. This hepatic oestrogenicity is discussed as a causal factor with
respect to the slighthF ifeté&setirPiroribBemBBli& Fisk fiat isSthsemeddn sbnefoims 6T destrogen
therapy. In the preséintinkestigations,dowdsing ofithend 0 peripherat chotesterekeyekis used as a
surrogate parametex fopanalysis@f the hepatic pestrogenicity of the claiped pharmacolggical
compounds. Adult ovarieézltl%@izceidoglatscwere, aftoegiz?leaursre an 6-10 da sitrgated dailx r];%rié days with the

COIC a Llme ime O zer
substances by 15 subcutaneous ,appllcatlon.%'%e plasma cholesterol levels were aetermlned and

compared before andafttfitte Feshectivettedtmetit clConpatEd Wit I BERE tafoxiféfie, the selected
claimed pharmacologiealeempoundsisiolwd réduced<20 foweringroftheig@dphérat cholésterol level (i.e.
lowering only occuriiagathighet dasages) andtherefass: alsonlower hepatieoestrogenieitys  The

selected claimed pharmacglegical,substances were dnvestigated as,described in qyariectomized female
25 rats for their oestro enictact1i:on on thg h%%atlc [gare}:meterbc tolesterol. As can be seen from Fig. 1A and
Fig. 1E, the compoUnds SRow oniya lowering of the peripheral cholesterol action abthe Righer dosages
(which corresp8ndstovsiigti hépatic BetioAP S 30 LBRtrasE f6'thé LontRIEompBlEa Taldxifene, which
demonstrates hepatig Oestrogeriicity at all dosagesitésied. As expbeted, theopurnanti+oiestrogen SERD
shows no hepatic ogsttegenicityoRig. 1A 291 Example 155(stimulation of ovarian oestrogen synthesis):
The clinical use both of pure anti-oestrogens and of various SERMs for the treatment of premenopausal 5

women is limited by theirproperty-ghstimulating the-Qvarigs. through activation of the
hypothalamicpituitary-gonadal axis (HPG axis), which leads to the increase in peripheral estradiol levels

(Palomba, S., Orio, F., I Mopelli Mg, [RUSSQ B PRllicang,10Zupi, E., Lombardi, GeNarpi, C., Panici,
P. L., and Zullp, F. (2002). Raloxif%ne admini ratio%ir}q%rﬁ(men. rpcarl_JsaI women with uterine leiomyomas:

a pilot study. lin ntdsocﬁr%ol Metab @7,0 603-360 IS %tirﬁulatl%%aosfttﬁéﬁﬁ’ axis is associated with

15 penetration of theBIB6d-BFdichatriet it pEnetratfon dfthe bFsin PRé rvestigdtéthe dvary-stimulating
properties of the clawed pharmacolodicalmompounds, hormonally intgcttadult rats wereltreated with the
substances daily fon a period of 40 daysnhThessigdy-end 20pqint isthe guotient ok periphesal estradiol
Vmuesaﬂerandbe%gﬁé@ayﬂgnE1 catheter from the jugular vein. Lithium-
20 heparin was added as anticoagulant to the blood samples
and they were stored in a refrigerator until required
for further processing. After centrifuging the samples
for 15 min at 3000 rpm, an aliquot of 100uL was taken
from the supernatant (plasma) and was precipitated by
25 adding 400 puL of cold ACN or methanol (absolute). The
precipitated samples were frozen-out overnight at -
20°C, then centrifuged for 15 min at 3000 rpm before
150 uLh of the clear supernatant was drawn off for
determination of concentration. Analysis was carried
30 out wusing an Agilent 1200 HPLC system coupled to
LCMS/MS detection.

Calculation of the PK parameters (using PK

calculation software, e.g. WinNonLin®) :

AUChorm: area under the plasma concentration time
35 profile from time point =zero extrapolated to infinity

divided by the dose normalized for body weight (in



In comparison with pure anti-oestrogens and the cl\% sical SERMs such as raloxifene or bazedoxifene, the
selected claimed pharmacological compounds sho markedly less stimulation of the HPG axis at
equal dosage. They therefore display superior properties for clinical use in premenopausal women.
Selected claimed pharmacological substances were investigated as described for their stimulating action
30 on the HPG axis or ovarian estradiol synthesis. The selected substances show markedly less
stimulation of the oVariés than th& €ontrol-compburtraidifené st equarddsages (dt1Tabr 5). 292 Table
5 Example Stimulattamotovanan eestragen synthasis: factor atiacdose 0i S8 meglhkg ran8@ 2.3 44 1.2 114

1.41152.7 117 2. 148 23122 2o 11g§int at which a plasma concentration was
measurable, divided by the dose normalized for body

5 weight (in h*kg/L); Cpax: Mmaximum concentration of the
test substance in the plasma (in pg/L); Chax norm: Maximum
concentration of the test substance in the plasma
divided by the dose normalized for body weight (in
kg/L) ; t1/2: half-life within a specified interval

10 (here: terminal tq,,, in h); Fopss: Observed oral
bicavailability, AUC(o-tnjnorm after 1.g. administration
divided by AUC(o-tn)norm after i.v. administration. Tuax:
time point at which the maximum concentration of the

test substance is measured in the plasma.



25124 2.0 Raloxifene hydrochloride 3.1 293 Exgmple 156 (determination of activity in the
endometriosis model in the rat): Using intact adtiit remale rats, experimental endometriosis was
induced in the autologous 5 transplantation model based on Vernon M.W. and Wilson E.A., 1985 (Fertil
Steril. 44(5):684-694). A uterine horn was removed from animals that were exclusively in oestrus, the
myometrium was separated from the endometrium and biopsies with dimensions of 4 x 4 mm 10 were
obtained from the ef¥8RtAS fdsRiars trehie HrhgrrEmesiére,ansplanted onto the inside of the

abdominal wall (periteaeuryans.twe utesinefragments-were-ttansplagted 9nto thesmeseypterium of the
same animal (4 fragtrﬁgrqtssfg%r %?imal). ter 21 f%alyésotvpg 15 anirrln%ls with p%l%dr%gg{locsi'sé é@re
laparotomized, and the size of the transplants was eterminedl. The animals were treated after
laparotomy and theR"dHiRiA the Hormng with tHeSStated 8684GEs 6fthe SelBtitt daifiedSubstances by
subcutaneous administratiGaEipally 228026 ehysafteptive stdrt of tréatment (49 days aiter
transplantation), all the animalscwere taparoiegizesbagainand the size of the lesion was measured and
was correlated with the size before the start of treatment. Treatment with the selected claimed
pharmacological 25msiBissances (Fig. 2A: compound according to example 115; Fig. 2B: compound
according to example 44) showsa significant dose-dependent reduction of lesion size over the treatment
period of 4 weeks. Fig, 2C: cor?poy}rﬁd accordin%éo ex mgle 44lshov¥s a gi@nificaqt dc%se- 30 dependent
reduction of lesion sizesIﬂ?anoindepeendé:r?tmgfﬁlenme% acc}éarlanﬁ'ngeto id’entlcal%%perﬁﬁeﬁtsa?design. Fig.
2D: in the expEfimefainaiifiais tested (ffOnTFig. 2€3 Z8pplicafibRof example’ edompotifid ¥4 in the dose
range used does naidéac toahoncredseimmperipiverak33 estradiol keve abovénthesptafsiological range.
294  Example 156;{pvestigation; ob thg,banerrotestiveduoperties): 3-months-old female rats are
ovariectomized a_ndﬂ%nﬂgglatevly\éggg%the r%gqn thﬁya%gtt(r%eatecgwnh 5 the test compound once daily
for 56 days. Application is oral in peanut oil/ethanol. T

, r 1S O
e anlmaﬁs are I?fﬂled on tahe aay after the last
application and the % 57id tHe ttefi"are removed. The uteri are weighed, fixed and prepared for
histological inVestigitieAscBang density 10 is determined ex vivo on prepared long bones by pQCT
(peripheral quantitative cemputectompgraphypundOvatiestamydeads tocadecraease il ensity of the
trabecular bone in the fngasured segion, By, treatmgnt with.a cgmpound of generalformula | according to
the 15 present invention (dosages of 1-10 mg/kg/day) the decline in bone density is prevented or
inhibited. Bone den W);Wasorﬁeatsﬁue_reg%% tf‘lfe9 pvr%a%%%. tigi]éljter T%é%lonr%’-pr%tleectﬁ]éaa%égloensin adult
ovariectomized femal& ammiats! (r4e) WasinfeSti@ted AstesiFed. Phef20 contidt gréGss comprised a

group of animafs witth sham operatons{ovariesandtaémoved), evadiectdmized animads €which have a
marked loss of uterys seighiand hene density), anjmals freated with estyadio) (ne lass of bone mass,
marked stimulation pf uterus weight), ggdazgf@gggal%tp@é were treated with the SEAM raloxifene (marked

bone protective action, marked stimulation of uterus weight). The selected claimed pharmacological

example compound &4 Wis apPIeoriy at dcEAges from 151 GRGECRIE? pretetion of bone mass

can be seen preparation can deviate from this.

25 The claimed compounds can also be administered as
suspension for oral application. A possible composition
for such a suspension can have the following
appearance:

Suspension for oral application

30 Composition:

1000 mg of the compound of example 1, 1000 mg ethanol

(96%), 400 mg Rhodigel® (xanthan gum from the company

FMC, Pennsylvania, USA) and 99 g water.

An individual dose of 100 mg of the compound according
35 to the invention 1s equivalent to 10 ml of oral

suspension.

Production:




30 at all dosages (Fig. 3A). In contrast to estradiol qr tJéne SEAM raloxifene, however, the selected
compound 44 shows only a marginal and greatly reag ed stimulation of uterus weight (Fig. 3B). 295
Example 156a: investigation of antagonistic action on bone mass and uterus weight  To investigate the
potential antagonistic action on bone mass in comparison with the effect on uterus 5 weight, adult,
hormonally intact Sprague-Dawley rats were treated with dosages between 1 and 10 mg/kg for a period of
2 months. Applicatidf vad e1aldf peahub BRRENASTS. The ahitiarsiwerKillédDntRBRI dfter the last
application and the ¢ibiavandntert weré d OiremeonechT hesuterdeeretweighed sfixeceand prepared for
optional histologicakinvestigations. Bogedensity was gdetermined ondong;baneshygQEJ(quantitative
computed tomograpah »gnce g}lefggleté{ﬁg%r atment, once on the da Oofsa‘l,%%s.y. The variations for this

od1ﬁ$ ceases
parameter were 15 shown correspondi etween these two reference points (values below 100

correspond to & deci8a5B%n bonETRdsS Yehsity atiés 8bove 10638 intred&e) “Fhe Bdntrol group was
a group of animals frorpwhich the ovarieshadtsedir rembled (OVX) (due to ovariectomy, as 20 expected
there is a decreasetndensity ofdhe teahesulakone i the measwed rangeraverdhederiad of the
experiment). All other, apimals upgerwenta SHAM-QR {a.sham operation)(without the pyaries being
removed) in addition to the qpplicati n Er.eatment. Lhe zst%har}%%liin relative uterus weights served as the
reference for the anti-oestrogenic action. °" As"can bé seeh from Fig. 44, dvariectomy of the animals
leads to a dect@aseSPatdR ERFUSTAJigRPIEIGRABAECESMpound 44 shows a dose-dependent anti- 30
oestrogenic action erthpeaierusn: Fig 4B shows that, parallel to the decrease in uterus weight (Fig. 4A),
the trabecular bonegnassgepsity akthedibia s susprisingly, not teduced Qvesdhe degatment period, as is
the case for e_xa_mplen\gltg 7’%5gth Oci\gfaer&c}?@ %edgqjl}r}lcnﬁls AGVX), I,lé\cl(:%q@%{i £example compound 44
shows dissociation %etween antagonism on the utérus and antagonism on bone mass. 297 Example
156b: investigation bf thé"@ctioh onfhe THARPHEYY Rt tHejuvéhilE 5t TAY fatation of secretory units
in the mamma ks depentent fnparticudar on gestagens andtoestrogens. 5 Juvenile female rats have been
found to be especially sensitivenin such experiments. To investigate the stimulating action of test
compounds, animals;are Quariectomized atithe,age of 21 days.and affer a teatmentfres ipterval of 6
days treated either \é\@h a 10tcol[nbingtion of th%t?st comeounq angl .an oestrogen for exe mple 701.1g/kg
El) or a combination ofthe.lfqes c%mopo%%lgﬁ&ggéegt%ggn%&r exaamp_ Op ?ﬁjegéas oné . mg/kg) in each
case for a period of 684y *Po invdstigatéthe HhtaGoRistie potentidliofa téstaLs E6MpOUR, the test
compound is given forcapeériod af days together withhas ogstrogene@eecattove)end a gestagen (see
above). Finally one 1of the apdemiralinguinal mamynary gandsissprepased.andsubritted to so-called
whole-mount stainir_%g, eﬂ?ﬁ number of secretory 20:units on.an area of approx. 1.0 mm2 serves as the end
point (moreover, this can also vary according to requirements). As is clear from Fig. 5, the combined
administration of oestrogen El and gestagen promegestone (R5020) induces 25 the formation of
secretory units. Example compound 44 causes dose-dependent inhibition of said formation in the
selected dose range. When example compound 44 is given either alone with gestagen R5020 or alone
with oestrogen El, there is no induction of mammary gland 30 differentiation significantly different from the
group given excipients. To summarize, these results demonstrate that example compound 44 has a
dose-dependent antagonistic action on mammary gland differentiation and does not exert any agonistic,




33 stimulating potential on this organ in the rat. 29 ample 157 (bioavailability in the rat)

Determination of bioavailability after intragastric ap% tion of test substances was carried out in
conscious female rats with a body weight from min. 0.2 5 kg to max. 0.25 kg. For this, the test substances
were applied in dissolved form both for intravenous, and for intragastric application, wherein compatible
solubilizers such as PEG400 and/or ethanol were used in a compatible amount. 10a) Intravenous
application:  The TédUsiIstaAO8S were applied at a dose of 0.5 - 1 mg/kg as quick infusion taking 15

minutes. At the time points 2 min, § min, 15min (infusion) and 5 min, 15 min, 30 r@ligpé‘rgirpin, 1h,2h,4
h,6h,8h, 12 h, 15 16 h, 20 h, 24 h after the end of infusion, approx. 150 }IL blood samples were taken

PP
via a catheter from B jugiE &R Y ithidm-FEpBRM SvaS AERY s driticodguldiittBihé BiBod samples
and they were storediinfa refrigerdfdMuntibreeraireefor fartfer 20 processing. Afestenwifigation of the
samples for 155nin et B000.rpm, aszaliquetee10Q Hd was takerefrom thewstipernatanb(plasma) and was

precipitated by addipg.40Q JLofcold AGK orimethanol fahsolute) cThe precipitated samples were
frozen-out overnight 1%?5 -gOCéfhgnl%%ntilfugednoncg aégaln for J§5 min at SOO(C)l rpm, before taking 150 }IL

of the clear supernatan for determination of concentrafion. A8naly S uséd an Kg]ﬂeﬁt 1200’ HPLC system

coupled to LCMS/MS 8et&&ionS CaléiZien of the PR patarietéRtGsing Pr30¢aituftionSsoftware, e.g.
WinNonLin5): CLpmsms;dotal ptasmacleardnce bethectest sabstante (reluéky/h)aCLbasd: total blood

clearance of the testsubstance {(in Likg/hyanbers {CLémash= ClolasnadCpGh) L Mss: apparent

steady-state distrib%%q@vgwgg%ggdugg); t}&g: Qé}gégé life within a specified interval (here: terminal t112,
in h); AUCn": area under the plasma concentration time 299 profile from time point zero extrapolated to

infinity divided by the dose gormali%gd for ng){ weight (in h*kg/L); AUC(Q-4nn™: intge%%i@gcarea under the
plasma concentration time profile from time point zero until 5 the last time_point at which a plasma

concentration was MEASHAHIE Givided BY the*d8%e forfrali28HT6r body Weigi TR RA¥KGY, Craw,:
maximum concentratidi of-tre te8R¥ubstanse fietise plsntdh grids €nide nefmlakbémam concentration
of the test subistancedndhe plasmas10 divided by:tbe dase newaalized for body weight (inkg/L); Cb/Cp:

ratio of blood to plasma concenirafion disiibution bl intragasiric, application, The test substances were
appled to fasting female 15 rats af adose of 2 5 mglkg Itiagasifcally,as a,bolus Using  feeding tube.
At time points 8 min, 15 ¢ ' P '

induces a marked lowering of the cholesterol 1level at

all dosages, 1in the case of example compounds 44 and

20 118 this is only observed at high dosage.

Fig. 2A: Testing of the compound from example 115

in the rat endometriosis model at dosages from

0.1 mg/kg to 1 mg/kg. It shows the average sizes of
lesions per animal before the start of treatment (in

25 each case boxplot on left) and the average sizes of
lesions after 28 days of treatment (in each case
boxplot on right). At a dosage of 1 mg/kg there is, in
comparison with the excipients group, a significant
reduction in sizes of lesions as a result of the

30 treatment.

Fig. 2B: Testing of the compound from example 44 in
the rat endometriosis model at dosages from 0.3 mg/kg
to 10 mg/kg. It shows the average sizes of lesions per
animal Dbefore the start of treatment (in each case

35 boxplot on left) and the average sizes of lesions after

28 days of treatment (in each case boxplot on right).



min, 30 min, 45 min, 1 h, 16 h, 20 h, 24 h, approx. aonken via a catheter from 2 h, 4 h, 6 h, 8 h, 12 h, 150
}HL blood samples were the jugular vein. Lithium- 2 ‘Eparin was added as anticoagulant to the blood
samples and they were stored in a refrigerator until required for further processing. After centrifuging the
samples for 15 min at 3000 rpm, an aliquot of from the supernatant (plasma) and was 25 adding 400 }IL
of cold ACN or methanol precipitated samples were frozen-out 20C, then centrifuged for 15 min at 150 }IL
of the clear supernataftwasd 1061t was taker precipitatet! BY? (atssolute). TheBYEHGREat - 3000 rpm
before drawn off forrectletetmination ©f concentiatiinAnadysisowas earriedo30 outnusingran Agilent 1200

HPLC system coupleckto LGMSIMSdetegtion. Galgulation ofthe, PK parametersfusing #i¢ calculation

software, e.g. WinNonLin%)g AUCN": area under the plasma concentration time 35 profile from time point

zero extrapolated totffn?farlutty divided by the dose normalized for body weight (in 300 h*kg/L);

AUC(0-tra)am-gn: integrated area unger the pla concentration time profile from time point zero until
the lasttime pofnt at whith & plcimo S iCa et s tobCAIE e By e daes Sormalized fo
body 5 weight (in h*K&fL)F Erar 2 EBGmUrA Tohc8&tor?df tRgsages from “0.3

mg/kg

to 13 mg/kg in an independent experiment for example

2C. It shows the relative change 1n sizes of lesions

per treatment group, comparison before and after

10 treatment (all three dosages 1lead to a significant

reduction of the lesion).

Fig 2D: Estradiol level of the treated animals from
the experiment shown in 2C. It shows the Dblood
estradiol level of the respective dose groups sorted

15 according to weeks. The dotted 1line represents the
estradiol level described during oestrus of the rat.
None of the groups treated with example compound 44 in
the stated dosages shows levels above or Dbelow the
naturally occurring estradiol levels (characterized by

20 the dashed lines).

Fig. 3A: Bone-protective action (trabecular bone

mass density in the distal tibia). Example compound 44
shows, 1in comparison with the ovariectomized animals, a
marked conservation of bone mass, already beginning

25 with the 1 mg/kg dosage. o = statistically significant
difference from OVX control, e = statistically
significant difference from OVX + E2, s = statistically

significant difference from OVX + SERM (raloxifene)

Fig. 3B: Effect on uterus weight. In the tested

30 dosages, example compound 44 shows, in comparison with
estradiol and the control SERM, only a marginal
uterotropic action. o = statistically significant
difference from the OVX control, e = statistically
significant difference from OVX + E2, s = statistically

35 significant difference from OVX + SERM (raloxifene).



kg/L); t112: half-life within a specified interval 10(here:terminal t122,in h);Fobs%:observed oral
AUC(0-tr)norm after i.g. administration divided by AUC(02tr)n" after i.v. administration. Trawc: 301
Examples of pharmaceutical compositions The compounds according to the invention can be
transformedasfollowsintopharmaceutical preparations. The claimed compounds can be administered 5 as
a tablet. A possible composition for such a tablet can have the following appearance: Tablet:
Composition: 100 mg of théonffoundioties@mplen, 50 g tactose10tmonbhydrate)! 50 mg maize
starch (native), 10 mgmpaiyeinylpyinotidone {BY#L 25 ) drem BASEpbudwigshafen,iGermany) and 2 mg

magnesium stearaten Tablet weight 212 pg Diametet 8 manfadidg of coamexitys12 mekd5 Production:

The mixture of comggggg C@cct(:)rdlng etg Ithgl éréventlo&éarctos% Ianfj starckb§i%réatr1£é%'[¢d le'}l a 5% solution

(w/w) of the PVP in water. ﬁﬁer drying, the granules are mixed with the magnesium stearate for 5
minutes. 20 This m&ﬂﬁ‘i%%%%?ﬁpaé‘l’é%@vith@ﬁsu&l%let Prédd Eee ASvEfor tRSIEE forfiat). A

compressing force ofith&hris usethasad guidd valwe foricompactiohiRecigedngredients;samount of
substance and manses of preparndtion eaneleviatefrom thiss 25-The claimad compoundsaean also be

administered as suspension foggragagﬁl%io%ﬁp%@%% ggg}_pogﬂgr_} for sueh a siispension can have

the following appearance:lSusQ Qfsi)on r oral applicatio om osition: 1000 mgtof the compound of
example 1, 1000 mg'ethansl (96%), 400 TRy RAodigelty) gigﬁﬁﬁan gum front thé'company FMC,
PennsylvanialOSAYanddo g Water 2 SArFReRAGEA-dose df T hRfof tHEedmBBGHd dctdrding 35 to the
invention is equivalertltot1® enlof @raksusperisioni ProdectiimM control group (top)

and the relative uterus weight after ovariectomy (OVX)
(bottom) .
Fig 4B: Effect on trabecular bone mass density in
15 the distal tibia in the animals from Fig. 4A after
treatment with example compound 44 for a period of 2
months. It shows the relative change in bone mass
density during the period of the experiment. 100%
corresponds to no increase or decrease in bone mass
20 density, wvalues Dbelow 100% correspond to a decrease,
values above 100% correspond to an increase 1in this
parameter. Ovariectomized animals show, after 2 months,
a decrease 1in bone mass density, as was expected
(significant in comparison with the SHAM control
25 (indicated by "sss"). Surprisingly, example compound 44
does not show a significant decrease 1in bone mass
density at any of the tested dosages (at 1 mg/kg there
is a small significant difference from the SHAM
control, due to the fact that in the SHAM group there
30 is a slight increase in bone mass during the period of
the experiment). The dashed lines clarify the decrease
in bone mass density through ovariectomy (bottom) or
the maintenance of bone mass at 100% (top).
Fig. 5: Effect on mammary gland differentiation in
35 the juvenile rat. The number of mammary secretory units
per square millimetre 1is shown as the end point. The
treatment of Jjuvenile, ovariectomized rats with the
oestrogen El1 and the gestagen R5020 leads to induction

of mammary gland differentiation (compare vehicle with



302 The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added with stirring. It is stﬁp d for approx. 6h until the Rhodigel ceases to swell.
5 Recipe, ingredients, amount of substance and manner of preparation can deviate from this. The claimed
compounds can also be administered as solution for oral application. A possible composition for such a
solution can have the following appearance: 10 Solution for oral application: Composition: 500 mg of the
compound of example 1} 2.53golysorBate afdg7 §sdlyetiyieres gyl 200. #h ifdividual dose of 100
mg of the compound=acrording tortheeaventioniissby eguivalentdto2tgoforalsalation. Rroduction: The
compound according.to the invention i, suspepded in the raixtureiefpolyethylene glyepland polysorbate
with stirring. Stlr_rlng(!éso%%ntpéjeglunpl Q}Jeo %mQngﬂd ggeacg}:%g/lpghtg Qg |tk1)\éernst|o(51ik]}%% isysolved _
completely. Recipe, mgreéllents, amount of substance and manner of preparation can deviate from this.

303 lllustrations Fig?PA35&RmatiGfiofthehepatit GestiayemEity Giaplé CoRpbtnd 415 in
comparison with thee SEAM raloxifenearit &pareantiasesroyen® (SERD)RMe edchitasbethe cholesterol
levels on day O (before the deatmernt) arershowndngemparigon witbrihewcholesteratilevets;on day 8 (after
ending the treatments). Gompared wyith raloxifens, which induees a;markeg Jowgring of the cholesterol

level at all 10 dosagreis, iril:)the case of example compound 115 this is only observed at high dosage.
Fig.1E:Determinationotthehepatic oestrogenicity of example compound 44 in comparison with the SEAM
raloxifene. In each case the cholesterol 15 levels on day O (before the treatment) are shown in
comparison with the cholesterol levels on day 8 (after ending the treatments). Compared with raloxifene,
which induces a marked lowering of the cholesterol level at all dosages, in the case of example

compounds 44 and 20 118 this is only observed at high dosage.



Fig. 2A: Testing of the compound from example 115 jn the rat endometriosis model at dosages from 0.1
mg/kg to 1 mg/kg. It shows the average sizes of lesiors per animal before the start of treatment (in 25
each case boxplot on left) and the average sizes of lesions after 28 days of treatment (in each case
boxplot on right). At a dosage of 1 mg/kg there is, in comparison with the excipients group, a significant
reduction in sizes of lesions as a result of the 30 treatment. Fig. 2E: Testing of the compound from
example 44 in the rBB&RBENTEtAASIE model at dosages from 0.3 mg/kg to 10 mg/kg. It shows the average
sizes of lesions per animal before the start of treatment (in each case 35 boxplot on left) and the average
sizes of lesions after 28 daysefdreatmentdin eaeh caseboxplot on right). 304 Starting from a dosage of
1 mg/kg, a significant reduction in size of lesion can be seen, on comparing the sizes of the lesions before
and after the treatment. 5Fig. 2C: Testing of the c\b{npound from example 44 in the rat endometriosis
model at dosages from 0.3 mg/kg to 13 mg/kg in an gpdependent experiment for example 2C. It shows the
relative change in sizes of lesions per treatment groqlp,2 cgmparison before and after 10 treatment (all
three dosages lead to a significant reduction of the | ).  Fig 2D: Estradiol level of the treated
animals from the experiment shown in 2C. It shows t ?Iood estradiol level of the respective dose groups
sorted 15 according to weeks. The dotted line repréqeﬁtsnthe estradiol level described during oestrus of
the rat. None of the groups treated with example&corjpound 44 in the stated dosages shows levels above
or below the naturally occurring estradiol levels (char%ctig E EZO the dashed lines).  Fig. 3A:

Bone-protective action (trabecular bone mass defisi tipia). Example compound 44 shows, in
comparison with the ovariectomized animalg, 2 marked.con ion of bone mass, already beginning 25
with the 1 mg/kg dosage. o = statistically signi ditferance frém OVX control, e = statistically
significant difference from OVX + E2, s = statiticg |6ant difference from OVX + SEEM (raloxifene)
Fig. 3E: Effect on uterus weight. In the te$ted 30jdosagess example compound 44 shows, in comparison
with estradiol and the control SEEM, only a margihal uterotropic action. o = statistically significant
difference from the OVX control, e = statistically signjficant difference from OVX + E2, s = statistically 33
significant difference from.QYX + SEEM (raloxifene). 305  Fig 4A: Effect on uterus weight in adult,
hormonally intact female rats in long-term application. In the doses tested, example compound 44 showed
a dose-dependent decrease rftesratakapplicatigrdarbienmparisan with thenSHAM centrabi(sham

operation without removal of ovaries), this degrease ig-statistically sighificant (indicated with “"sss”) at

dosages of 3 mg/kg and 10 mg/kg. The ovariectomized animals (OVX) show. a significant decrease in
uterus 10 weight, as was expected. The dastlfeﬁ1 #\Ie Orslﬁov“?/qi]ﬁ tg? 1)1t ltgeéht %ﬂwme SHAM control

; & relative gt@reusev(f/elg
group (top) and the relative uterus weight aftér ovaffectomy (O\BR (boftom).stands  for

10 fluorine,
R°, R® and R’ independently of one another stand
for hydrogen, fluorine, chlorine,
bromine, methyl, ethyl,

trifluoromethyl or nitrile

15 X is selected from the group
comprising H, C1-Cs-alkyl-, C3-Cg-
cycloalkyl-, C,-Cs—alkenyl, Cy—-Ce-
alkynyl, C1-C-alkyl-S(0O),—, C1-Cq-

alkylcarbonyl-, phenyl-C;-Cgs-alkyl-,
20 which optionally can be substituted
once, twice or multiply with -O0H,
halogen, -CN, -NR®R?, -C(0)NR''R'',
N(R™)C(0)NR'R'"",  -C;-Cs-haloalkoxy,
-C1-Cg-alkoxy, -C(O)OH, -C(0O)O0OC1-C4-
25 alkyl or -C(0)OBenzyvl, and



Fig 4B: Effect on trabecular bone mass density in g(ge distal tibia in the animals from Fig. 4A after
treatment with example compound 44 for a period months. It shows the relative change in bone mass
density during the period of the experiment. 100% corresponds to no increase or decrease in bone mass
20 density, values below 100% correspond to a decrease, values above 100% correspond to an increase
in this parameter. Ovariectomized animals show, after 2 months, a decrease in bone mass density, as
was expected (significant in comparison with®heiSHAM ¥ortrsl 2 GRdieAeBby @38s "} [Sarprisingly,
example compound 44 does not show a significantidecredserinhoieunass densityat any of the tested
dosages (at 1 mg/kgiherg ia small significapt difierenge,from the SHAMgontrol, due t the fact that in
the SHAM group there 30 is a slight increaseciﬁgcg%%%@ Ss dur}i@r}%glyelperioodrof thgeexgoyelriment). The
dashed lines clarify the decrease in bone mass density through ovariectomy ,(bottomior the maintenance
of bone mass at 100% (top). Fig. 5: Effect orPRaniiiary gland-difererititior i 35tRe @G @nile rat. The
number of mammary secretory units per square flintatieris shown as the end point. The treatment of
juvenile, ovariectonizedraiswith the oestrogambhantbthe gestagermRE320 teads-t@lirduction of
mammary gland differentiation (compare vehicle-with, 306_EL+$ R5029). The cg@bi@)%ql%g[ninistration of
El and R5020 and increasing dosages of the examgleﬁompo%nq: 4€. can.cause a go e-dependent
reduction of this effect (compare El + R5020 With fhe"grey-shatied bars directly 5 Adjacent). The
administration-8f example compound 44 eith€F aftfie-Fith4He gestagen R5020 or alone with the
oestrogen did not skiow amagdnisfiorinducing-potentiet {compare Téhicte withethe-taio Gars far right).

307 Patent claims 1. compaurd of genergbformuda (1), {aHd2: 41(0) 1 ubTH2 ) BX-NeRE, (CH 2) HO 5 in
which R9, R2, R3 and R4ig§ggpggg§ggly of one another stand

m stands for 4, 5, 6 or 7,
15 n stands for 2, 3, 4, 5 or 6,
o) stands for 0, 1 or 2,
g

stands for O, 1, 2, 3, 4, 5 or 6

and their salts, solvates or solvates of the salts,

including all crystal modifications.

20 2. Compound according to Claim 1, in which
®> R® or R’ independently of one another
stand for hydrogen or fluorine,
wherein at least one

substituent R', R?, R® and Rr*

25 stands for fluorine.

X is selected from the group
comprising hydrogen, C1-C4-
alkyl-, C3-Cg-cycloalkyl-, Cqi-
Ce-alkyl-S(0),—, C1-Cs-

30 alkylcarbonyl-, phenyl-C;-Cg-

alkyl-, which optionally can be
substituted once, twice or
multiply with -OH, halogen,
deuterium, -CN, -NR®R?,

35 C(0)NR'R™, -N(R'%) C (0)NR'R™,



for hydrogen or fluorine, wherein at least one substifuent selected from R2R2R3 and R4 stands for
10fluorine, R5 R6 and R7independently of one ano stand for hydrogen, fluorine, chlorine, bromine,
methyl, ethyl, trifluoromethyl or nitrile 15 Xisselectedfromthegroup comprising H, C1-C6-alkyl-, 03-C8-
cycloalkyl-,C2-C6-alkenyl,C2-C6- alkynyl,C1-C6-alkyl-S(0)2-,Ci-as- alkylcarbonyl-, phenyl-C1-C2-alkyl-,
20 which optionally can be substituted once, twice or multiply with -OH, halogen, -CN, -NR8R9,
-C(0)NR9R99, N(Ria)c(0) NRIAR99, C1-c6-haloalk®kyfoxy .  -C(O)OH, _ct-(8-afkoky, -C(0)0H,
-C(0)0C1-as25alkylor-C(0)0Benzyl,and 308 R8 and R3l optionally hyeeogeriatomscanalso be replaced
with deuterium atoms, standforC3-C7- cycloalkyl,phenylorbenzyl, 5 Rl and R11

R® and R’ stand for C1-Cs-alkyl or
benzvl,
5 R'® and R' stand for hydrogen, C;-Cg-alkyl

or benzyl,

Y stands for
C4Fy

-CFs3, -CyFs, -Ci3Fy, -
or -C3-Cy-cycloalkyl with

2-4 fluorine atoms,

10 m stands for 4, 5 or 6,
n stands for 2, 3, 4, 5 or 6,
o) stands for 0, 1 or 2,
a stands for 0, 1, 2, 3, 4, 5 or
6
15 and their salts, solvates or solvates of the salts,

including all crystal modifications.

3. Compound according to Claim 2, characterized in that

independently of one another

20

25

30

stand for hydrogen
wherein at least
most two fluorine

be contained,

R®> and R® of

stand for hydrogen

independently

or fluorine,
one and at

atoms should

one another

or fluorine,

R’ stands for hydrogen,

X is selected
comprising

alkyl,
optionally be

singly with -OH,

from
hydrogen,
cyclopropyl-,

-CN,

the group
—C1-Cy-

which can
substituted

methoxy,



optionally substituted with halogen or deuterium, sﬁg@forhydrogenorCl-C6-aIkyI,
C3-C7-cycloalkyl,phenylorbenzyl optionally substit with halogen 10 standsfor a or deuterium, per- or
partially-fluorinated -C1-C4- 15 n alkylor cycloalkyl, stands for stands for stands for stands for
per-orpartially-fluorinatedC3-C8- 4,5,60r7, 2,3,4,50r6, 0,1or 2, 0,1,2,3,4,50r6 and theirsalts,
solvatesorsolvatesofthesalts, including all crystal modifications. 20 2. compound according to Claim 1, in
which R1, R2, R3, R4, Rs, R6 or R7 Independently ¢f GhéBnother standdefhydrogeén or ftuorine, wherein
at least one substituent R4, R2, R2 and R4 25standg forcfhsorine. or singly or

multiply with -F or deuterium,
or X 1is selected from methyl-

5 S(0),- or methylcarbonyl-

Y stands for -CF;, -CyFs, -
4

F

CF,CF,CF3, —CF(CF3)2 or - ’

m stands for 5 or 6,
n stands for 3, 4 or 5,
10 p stands for 0, 1 or 2,
a stands for 0, 1, 2, 3, 4 or 5

and their salts, solvates or solvates of the salts,

including all crystal modifications.

4. Compound according to Claim 3, characterized in that

15 Rl, Rz, R’ and R* independently of one another
stand for hydrogen or fluorine,
wherein at least one and at
most two fluorine atoms should

be contained,

20 R® and R® independently of one another
stand for hydrogen or fluorine,
with the restriction that R’

and R® do not mean fluorine

simultaneously,

25 X stands for C1-Cs-alkyl-,
optionally substituted with
deuterium,

Y stands for -CFs3, -CyFs, 4,4-
difluorocyclohexyl,

30 m stands for 5 or 6,



Xis selected from the group comprisinghydrogen,C1-C6- alkyl-, C3-C8-cycloalkyl-, C8-
C8-alkyl-S(0)2-,CI-Cs- 30 alkylcarbonyl-, phenyl-Cl-&@Salkyl-, which optionally can be substituted once,
twice or multiply with -OH, halogen, deuterium, -CN, -NR8R9, 35C(0)NRIR11,-N(R)C(0)NRR, 309
alkoxy,-C(0)0H,-C(0)0C4-Cs- alkyl or -C(0)0Benzyl, R6 and R9standforC1-C6-alkylor benzyl, 5 Rl and
R99stand for hydrogen, C1-C6-alkyl or benzyl, stands for -CF4, -C2F95, -C2F4, - C4F4 or
-C4-C4-cycloalkyl with 2-4 fluorine atoms, 10 mstantfsef®, 56t 6, stanfls for 2, 3, 4, 5 or 6, stands for 0,
lor2, standsforQ, 1, 2, 3, 4,5 or 6 15 and their salts, solvates or solvates of the salts, including all
crystal modification®. 3. Compound according to Cl&R#2Jehardctérized tn that R4 R2 R2
R4independently of one another stand for hydrogen or fluorine, 20 wherein at least one and at most two
fluorine atoms should be contained, R6 and R6independéatly ©f ohe anothepstand for hydrogen or
fluorine, 25 R7stands for hydrogen, Xis selected from the group comprising hydrogen,-C1-C4-

or 1in the special case 1n which Y stands for 4,4-

5 difluorocyclohexyl,
a stands for 0 or 1,

and their salts, solvates or solvates of the salts,

including all crystal modifications.

5. Compounds according to Claim 4 of formula (II)
Y
\
( (|3H2)q
T(O)p
( ?Hz)n
“
. ( HC )y e
HO |Ili]'lil}
6
10 R (I1)

in which

12

R stands for 3,5-difluorophenyl-, 3,4-
difluorophenyl, 2,4-difluorophenyl-,
4-fluorophenyl

15 R° and R® independently of one another stand
for hydrogen or fluorine, where R®
and R® do not mean fluorine
simultaneously,

X stands for C;-Cs-alkyl-, optionally substituted

20 with deuterium,

Y stands for -CF;, -C,Fs, 4,4-difluorocyclohexyl,

m stands for 6,



alkyl, cyclopropyl-, which can optionallybesubstituted 30singly with -OH, -CN, methoxy, 310
-0(0)0OH,-C(0)001130r C(0)0Benzyl or singly or multipl§y with -F or deuterium, or X is selected from methyl-
5S(0)2- or methylcarbonyl- standsfor -C2F5 | CF2CF2CF3, -CF(CF3)2 or stands for 5 or 6, stands for 3,
4 or 5, 10 pstands for 0, 1 or 2, stands for 0, 1, 2, 3, 4 or 5 and their salts, solvates or solvates of the
salts, including all crystal modifications. 4. Compound according to Claim 3, characterized in that 15 R4,
R2, R2 and R4independefithBf &nédnothéF stand for hydrogen or fluorine, wherein at least one and at
most two fluorine atoms shoulddse €ontdined, 20 R6 and R6independently of one another stand for
hydrogen or fluoring; with the restrietion thatR6.and-R6 do not mean fluorine simultaneously, 25
Xstandsfor01-C4-alkyl-, ggti%rg:\lly s%t()escti.tg ed with deuterium, stands for -CE3, -C2F5,4.4-
difluorocycloheéyl, % mstands for 3°or 6, 311 '

ifluorocyclohexyl,
a stands for 0 or 1
and their salts, solvates or solvates of the salts,

including all crystal modifications.

6. Compounds according to Claims 1 to 5 with the

10 designation

8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6-(methyl{3-[(3,3,4,4,4-

15 pentafluorobutyl)sulphinyl]propyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]propyl}tamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l

20 8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]lbutyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphinyl]propyl}lamino)hexyl]-6,7-

25 dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(4,4,4-

30 trifluorobutyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}tamino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l

35 8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-

6, 7-dihydro-5H-benzo[7]annulen-3-o0l



stands for 3 or 4, stands for 1 or 2, stands for 2, 3, Aéi)é or in the special case in which Y stands for
4,43 difluorocyclohexyl, stands for O or 1, and their S, solvates or solvates of the salts, including all
crystal modifications. 5.Compounds according to Claim 4 of formula (1) 10 12 in which R12stands for
3,5-difluorophenyl-, 3,4- difluorophenyl, 2,4-difluorophenyl-, 4-fluorophenyl 15 R6 and R6independently of
one another stand for hydrogen or fluorine, where R6 and R6 do not mean fluorine simultaneously,

Xstands for c1-C4-alkyl-, SptichallyPsdbstiriteel2owith deutéridm? skaiieier~E€F3, -C2F5,
4,4-difluorocyclohexyl, stanestfot 6r 312 stands (for 3,6r-4, stands for 1 or 2, stands for 2,3,40r5 or

in the special case in which,Y stands fi-$43) @iﬂygm@yﬁql@%y§mﬁsn@j&gyiw their salts,

solvates or solvates of the s%lts mclglglrlgeglégr tal m |f|c 6.Compounds according to Claims 1 to
5 with the 10designation 8 % 5 D?Iuorophenyl - -Tgrzmetﬁ iléf 4,5,5,5-
pentafluoropentyl)sulphonyT|propyIRhiihbHERIE S/ 7 di I?yd[r% 5 béWéng?T%ﬁrﬁﬂen 3-ol

8-(3,5-Difluoropheny1)-9-fe=trhethy(3°K3,3{4,4[43 , 3, 3~

trifluoropropyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8- (3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-

10 methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyltamino]hexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-

15 pentafluoropentyl) sulphonyl]propylamino]hexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (3,5-Difluorophenyl)-9-[6-(ethyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

20 8-(3,5-Difluorophenyl)-9-{6-[ (2-methoxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}laminolhexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (3,5-Difluorophenyl)-9-{6-[ (3-methoxypropyl) {3-

25 [(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}laminolhexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]lpropylamino)hexyl] -

30 6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl)sulphinyl]propyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-

35 pentafluorobutyl)sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l



15pentafluorobutyl)sulphinyl]propyllamino)hexyl]- 6,7-dihydro-5H-benzo[7]annulen-3-ol
8-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4- pgﬂ fluorobutyl)sulphonyl]propyllamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-ol 208-(3,5-Difluorophenyl1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]butyllamino)hexyl]- 6,7-dihydro-5H-benzo[7]annulen-3-ol
8-(3,5-Difluoropheny1)-9-[6-(methyl(3-[(3,3,3- trifluoropropyl)sulphinyl]propyllamino)hexyl]-6,7-
25dihydro-5H-benzo[7]anfaleh-3-oP BEBBvRbERspheriy1) ©O-[GrererHyif3-[(833,3- 3 -
trifluoropropyl)sulphonyl]prepyilaminopmexyt]: 6 5= ldihydrot Sek-benzd|@famulens3-0l -6, 7-
8-(3,5-Difluoropheny1)-9-[6+tpethyl(SH (444 30tr fiuerakutyd sytphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulgn-3-o] 8-(3,5-Difluoropheny1)-9-16-(methyl(3-[(4,4,5,5,55
pentafluoropen%yl)sulphiny]p}%%il%%ﬁ?o Eg)?lﬁ]-%%e%ir%dFog?sﬁl@%g?régﬁargﬁl%é&éni -ol
358-(3,5-Difluoropheny )-8 6L (THEIHRASKY 4 5 5 5 pEHthiRbrapentTstphotibltfiarino)hexyl]-
6,7-dihydro-5H-benzo[7]aAnbled-3-01H3 1R:182(3] 3 Biflavichenyd)-9-(6-[(2-hydroxy-2-
methylpropyl)(3-[(3,3,3- trifluosgpropyhsutphipylipropylamire] hexyth-617-3dinydror 5H-benzo[ 7]Jannulen-3-ol
58-(3,5-Difluoropheny1)-9¢(6; k2 hydrpxys2r et IOPY3H3y3 Pamino) hexy11 -6, 7-
trifluoropropyl)sulphonyl]pra Ildfa;mlpglllrl%g”ﬁgi d|kﬁ11}rl1 r -5I:|-b_erlzo[7]annulen-3-ol
8-(3,5-Dif|uoropheny1)-9-%%?(v§- ydroky-2= TometyIpropyl)(3-1(4,4,5,5,5-
pentafluoropehtyl)sulphinyllptépfitathinolReRE 7 dihydrol SH{BERZO[ 7 fanniulénB-8f 5 5~
8-(3,5-Difluoropheny1)-9-(6=f2fydroxy2=rmethypropyN(3-[ (44 &5, b} amino) hexyl] -
15pentafluoropentyl)sulphgnyllgrepydlasisglhexylls 6v4-gikydre-oH-henzo[71annulen-3-ol

8-(3,5-Difluoropheny1)-9-[6-(ethyl(3- 33 trifluoropropyl)sulphonyllprepy ino yl-6,7-
dihydro-5H-benzo[7]annuEn§3}-b% 2%% 3,g—ﬁiﬁ%%rgﬁer?ylﬁ%—?&%&-%nae{)ﬁoiﬁgt]h%l) 3‘(-9%;(4%],4,5,5,5-

pentafluoropentyl)sulphory iBFSHyIAATIAB FRER G A U S beh b7 AT B AY3-bT
8-(3,5-Difluorépheny1)-9-®-[(3chbtthg/ prapy3z 25] Ua B8 SA-3 -0l
pentafluoropentyl)sulphong!]peopyatiinaihexyténk-dihyaro &H-henzefifjasnnuien-3-ol
8-(3,4-Difluoropheny1)-9-[6-(methyl3:(4 4:3.5;33pentafluoropentyl)sulphonyl]propyllamino)hexyl]-
306,7-dihydro-5H-ben;o[7 %ni%legf%-o 8-&( ,4-S’Di$§rc3pq§r%#-9-ﬁ-§mertl%ﬁlg]seiﬁ 3}464:,74:
pentafluorobutyl)sulphinyl ropyhlamlr%ﬁﬂ yﬂ- 6.7 |Jhy\6r BHbn o[nf]an ule -é-ol
8-(3,4-Dif|uorophenyl)-9-fgi-@ﬁ§ﬁf§/’r(§ﬂ[(§%?&9ﬂﬂ 85peRtafiudréButyl)sulphonyl]propyllamino)hexyl]-
6,7-dihydro-5H¢tbenzo[7]aAnulent3ol 8L(8;4<Difleaorophenyl19-J-[e-(mednyld-{(44,5,5,5-
pentafluoropentyl)sulphinyfutyiaimine)hexyll- 6,7 -dihydro-5H-benzo[7]annulen-3-ol
trifluoropropyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-

25 methylpropyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyl]propyl}tamino]hexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-{6-[ (2-hydroxy-2-
methylpropyl) {3-[(4,4,5,5,5-

30 pentafluoropentyl) sulphonyl]propyl}tamino]hexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6-(ethyl{3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-01l

35 8-(3,4-Difluorophenyl)-9-{6-[ (2-methoxyethyl) {3-
[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}tamino]hexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l



314 8-(3,4-Difluoropheny1)-9-[6-(methyl(3-[(3,3,3- trifjuoropropyl)sulphinyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 8-(3,4-Difluoroph )-9-[6-(methyl(3-[(3,3,3-
5trifluoropropyl)sulphonyl]propyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol
8-(3,4-Difluorophenyl)-9-[6-(methyl(3-[(4,4,4- trifluorobutyl)sulphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 108-(3,4-Difluoropheny1)-9-[6-(methyl(3-[(4,4,5,5,5-
pentafluoropentyl)sulphinyijptépfiathing)Resyiiea 7ldingdré-s H-behzb [ aRaRpv3-of 3 -
8-(3,4-Difluorophenyl)-9-[6«@methyl(8-[§4,4,5,5,5- pentafluoropentyl)sulphonyl]butyllamino)hexyl]-
156, 7-dihydro-5H- benzo[@anrealﬂh%ﬁ&e@cg}@iﬂu@mmfinmlaz%&@i()?amgwe%yl}-
methylpropyl)(3-[(3,3,3- trifluor: péé‘) Iﬁ%l@é}p amln hex II 6,7- dihydro-5H-benzo[7]annulen-3-ol
208-(3,4-Difluoropheny1)-9- Xy-2- met propy ;21;
trifluoropropyl)su Iphonyl]p%o%)}ﬂéﬁﬁ?\o TEXVILE él?oﬁ‘ﬂ%]?cﬁ%y riz%ﬁ]%ﬁﬂﬁﬁéﬁ% ol
8-(3,4-Difluoropheny1)-9-(6¢f24hydrbxy-2- 25methylpropyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphinglptepyllaminalbexyll6, Z:dibydio,SH-benzalYiannden3:ol ] -
g O(3 4 D}:"uorophen?)/l) |9 ®: HZ&M&{F%& %ﬁ“%@ylé:ygr@?y%&%&(ﬂeﬁg%5é1 ; ona
pentafluoropentyl)sulp minolhex inydr nz nulen-3-o0
8-(3,4-Difluorophenyl)- 9[%3(!% ](péy[ é% Hf}:)roo%ropy ulgh nylﬁ)roglll ]é?rglno)hexyl] 6,7-
dihydro-5H- bér?zo[?]annuléh%%&%% (’8*4 Difluoropheny1)-9-(6-[(2-methoxyethyl)(3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyfptepyllaminblhexyll6i/-ditydrdi5H-denzbfttiannilers3-ot 315
8-(3, 4ﬂDiqu0r0ph§ny|1)h9 (@JHBdnﬁm@mgpﬂaﬁ@z&(ﬂzﬁaﬁé@e% 3-01 g
pentafluoropentyl)sulphon 0 n ro-5 z n-3-0
54-Fluoro-8-(4 quorophenX E#&gnngth?%g@ gaghé@y? i fe PIL L VHEE
pentafluoropentyl)sulphoniﬂﬁrc?‘pﬁla%ﬁo)hexyl] 6,7-dihydro-5H-benzo[7]annulen-3-ol
4-Fluoro-8-(4-fleioropheny® o fsE (et a2 1of (358, Uod Yrpehrafidrobitylysulskamyipropyllamino) hexyl]-
6,7-dihydro-5H-benzo[7]asnulem: 3ol AsFhioro<: t4-flupsepharnyil)39-46-(methyl(4- [(4,4,5,5,5-

15pentafluoropentyl)sulphinyiutyllaninp)hexyll, 6,7rdihyelso-5H:henzelal ?qqglen -3-ol
4-Fluoro-8-(4- fluoropheny{.)g [? gnethyI(S [(3,3,3- trifluoropropyl)sulphinyl]propyllamino)hexyl]-6,7-

trifluoropropyl)sulphinyl]propyl}amino)hexyl]-6,7-

20 dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-
[(3/313_

trifluoropropyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

25 4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-
[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-

30 [(4,4,4-
trifluorobutyl)sulphonyl]lbutyll}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-{6-[(2-
methoxyethyl) {3-[(4,4,5,5,5-

35 pentafluoropentyl)sulphonyl]propyl}tamino]hexyl}-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-{6-[ (3-
methoxypropyl) {3-[(4,4,5,5,5-



20dihydro-5H-benzo[7]annulen-3-ol 4-F1luoro-8-(4- %%J(grophenyl)-9-[6-(methy1(3- [(3,3,3-
trifluoropropyl)sulphonyl]jpropyllamino)hexyl]-6 ihydro-5H-benzo[7]annulen-3-01
254-F1uoro-8-(4-fluorophenyl)-9-[6-(methyl1(3- [(4,4,4-
trifluorobutyl)sulphonyl]propyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-0l
4-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl(4- 30[(4,4,4- trifluorobutyl)sulphonyl]butyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annuefrs ot kupll{fb%rscwﬂaaﬂéﬁ}%}ﬁlbpgtws[ézl%ém&y%wm [(4,4,5,5,5-
35pentafluoropentyl)sulphonyaiopydlemibb fiiexyile 677-alihwdresbH-benzo[71annulen-3-ol

4-Fluor0-8-(4-fluorophenyl)@z@ok(é methoxypopy3:d(A44-25.65 -3 thy1 (3-
pentaﬂuoropentyl)sulphoni/ % | o]hexyII6 7-dihydro-5H-benzo[7]annulen-3-ol
4-Fluoro-8-(4-fluorophenyl)- -[% methyl(3 [(4,4,5,5,5- bpentafluoro entyl)sul%hln j%ropyllamlno)hexyl]

6,7-dihydro-5H>benzo[7]aRRTieht3 B 2R Ridr- ]E? féi‘hlﬁ]iﬂi%ér%fﬁpg 8 PhetAyICE 55,5
pentafluoropentyl)sulphon§l]Butifavivine)trékyfie1:06 [ 7-binydrb<®H benzo[ 7]annulen-3-ol

8-(3,5-Difluorophenyl)-9-[6-tmethyld(4s[{4 4,4 ifluerakutyl) sulphpnylhetHiamino) hexyl]-6,7-
dihydro-5H-benzo[7]annulep;3-pl 8-63,4- D|quoropheny1) -9-[6-(methyl(4-[(4,4,4-

15tr|fluorobutyl)sulphonyl]bu II ino)hexyl]-6,7- d| o 5H- enzq| nnul
8-(3,5-Difluoropheny1)-9-f6={me 1IJ(91L YELn)ﬂ?Jor pr%%b]su\lp%ri}ﬁﬁ Iamln\él}ﬁéxyl]-G,?-
dihydro-5H-béfzo[7]annulen’3 %}@b@r@ é}blhaé?(ﬁ)[ﬁdmr)@f@(&lw%y|(4 [(3,3,3-
trifluoropropyl)sulphonyl]baitylansind}Hexyd |6k sy d ree SHebamzo{ZjanierniB-6l, 4 -
8-(4-Fluoropheny1)-9-[6-(methyl#-{ 4.4y thfluarobsitysulphonylibutylaming)hexyl]-6, 7-

25dihydro-5H-benzo[7]an n=3-ol Eluor 1 5+(methyl(4-[(4,4,4-
trlfluorobutyl)sulphonyl]bu%l)ﬁ d3 o 7%’;% érglgrl-% 8;%);1 7]annu|en -3-ol

mino)penty1]-
4-Fluoro-8-(4-Fluorophen ﬁéﬁv&&%@%gé -~ trifILorOprY "h[o(tﬁfl]%u/f}ﬂlamlno)hexyl] 6,7-
dihydro-5H- bérf’zo[?]annuI’éﬁlﬁibll@r@bFfR}drbﬁhéﬁ?@}lgl[ﬁl’(MMthl{(@ Bi®xyl]-
trifluoropropyl)suIphonyl]bﬂiyimaeashe—)né}aﬁHEﬂ&iih)édr@qSBl-bﬂnzo[ﬂannulen-S-ol

8-(4-Fluoropheny1)-9-[5-(methylé4-{(3:3,35 fiflueropropy)syphoayhkutylamino)pentyl]-6,7-

dIhydeHbenzo[?]annumnl%luoropropyl)sulphonyl]butyl}amlno)hexyl] 6,7-

dihydro-5H-benzo[7]annulen-3-o0l

20 8-(3,4-Difluorophenyl)-9-[6- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}amino)hexyl]-6,7-

25 dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[5- (methyl{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyll}amino)pentyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-Fluorophenyl)-9-[6- (methyl{4-

30 [(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-

35 dihydro-5H-benzo[7]annulen-3-0l
8- (4-Fluorophenyl)-9-[5- (methyl{4-[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)pentyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



317 8-(4-Fluoropheny1)-9-[6-(methyl(3-[(3,3,3- triflu g propyl)suIphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 8-(4-Fluoropheny1)-9-(6-[(2-hydroxyethyl)(3- 5[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino]hexyll6,7-dihydro-5H-benzo[7]annulen-3-ol
8-(4-Fluoropheny1)-9-(6-[(3-hydroxypropyl)[3- [(4,4,5,5,5-
10pentafluoropentyl)sulphonyl]propyllamino]hexyll- 6,7-dihydro-5H-benzo[71annulen-3-ol
8-(4-Fluoropheny1)-9-(6-[@-hgdFoxyetnaR8rYB)3,3- tifiusreprepylysulphorylforopyllaminolhexyll-6,7-
15dihydro-5H-benzo[7]annulehi 3o @sfdoBitiorephehy )+ 9163y thoxypropyR(3-1[3,373-
trifluoropropyl)sulphonyl]pgapyiarainothexl;8, 77 pgllgyg{pé‘élzlgb%lzomannulen -3-ol
209-(6-[(4-Fluorobenzyl)( (44 tafl ropen honyl amin hexy11-8-
(4-fluoropheny1)-6,7-dih %r[b SH?t])Léir?zrcﬁeFann Oé)n% (ﬁ/ —)FIE%D r%%}’ et I%%krlorghe%yl) 9-(6-[(2-
25hydroxyethyl§(3 [(4,4 5, ,
pentafluoropentyl)sulphonyfiprogidlaprinoirexyll 6T gty Sk-berizb] Zlannoléregyal -
4-Fluoro-8-(4-fluorophenyi)-9-(6: {3 hydmxyprapy ) (BrH4rd5 453 -01
30pentafluoropentyl)suIph@nyﬂpgqug@ggﬂgm \ly 6 ¢7-dinydrg: 3H-henzof[71annudlen-3-ol
4-Fluoro-8-(4- fluorophenyil)(- - 2- hgdroxyethyl)(3 [(3,3,3-
trifluoropropyl)sulphonyl]propyl amlho]hexyll -6,7- 35dihydro-5H-benzo[7]annulen-3-ol
4-Fluoro-8-(4- *I%oropheny@?@t&ifF(Qoﬁ%%?@bp%ﬁyi}@[{%@épr opyl}aminolhexyl}-
trifluoropropyl)sulphonyl]pfopyltarinatteeopl-6&= titydre=bid dsenzofdlannulen-3-ol 318
9-[6-(tert-Buty1(3-[(4,4,5,%5- pentafiuerapanty})sulphonyilprogydiapaingyhexyl]-4-
fluoro-8-(4- fluorophenyl)[ ?3 gﬂydro 5Hbenzo[7]annulen-3-01 59-(6-[(2,2-Difluoroethyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllaminolhexyll-4-
fluoro-8-(4-fluorophenyl)-6.7-difyaro2BEBRY 6 FARRGIRAL 3R 2REGHB-8108 @M robehizy) (3-[(4,4,5,5,5-
10 pentafluordg@entyl)sulplomyiibropyHamarslhéXy pngilen-3-ol
(4-fluoropheny1)-6,7-dihydro¢aHrhenzefgtaniulen<sB- @ - [ (3-hydroxypropyl) {3-

[(3,3,3-

trifluoropropyl)sulphonyl]propyl}amino]lhexyl}-6,7-

dihydro-5H-benzo[7]annulen-3-o0l

20 9-{6-[(4-Fluorobenzyl) {3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]lpropyl}aminolhexyl}-8-

(4-fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-

ol
4-Fluoro-8-(4-fluorophenyl)-9-{6-[(2-
25 hydroxyethyl) {3-[(4,4,5,5,5-

pentafluoropentyl) sulphonyl]propyl}amino]hexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-{6-[(3-
hydroxypropyl) {3-[(4,4,5,5,5-

30 pentafluoropentyl) sulphonyl]propyl}tamino]hexyl} -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-{6-[(2-
hydroxyethyl) {3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}laminolhexyl}-6,7-

35 dihydro-5H-benzo[7]annulen-3-0l
4-Fluoro-8-(4-fluorophenyl)-9-{6-[(3-
hydroxypropyl) {3-[(3,3,3-
trifluoropropyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



9-[6-(Cyclopropy1(3-[(4,4,5,5,5- pentafluoropentyl)s#ig]onyl]propyllamino)hexyl]-8-
15(3,4-difluorophenyl)-6,7-dihydro-5H- benzo[7]an n-3-ol 8-(3,5-Difluoropheny1)-9-[6-((4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol
208-(3,5-Difluoropheny1)-9-[6-(methyl(5-[(3,3,3- trifluoropropyl)sulphonyl]pentyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 8-(3,5-Difluoropheny1)-9-[6-(methyl(4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyf|bifytiaRfiRe)FeXHILE 7- REHilydro5A-benzo[7]annulen-3-ol
8-(3,5-Difluorophenyl)-9-gefmettii(3:¢b &5+ rifluot opentyl) sulphonyl propyaming) Hexil]-6, 7-
dihydro-5H-benzo[7]annulen:3-} 8s(3;4-Diflugrephenyl)9-t6-tmethylb-(353:3-
30tr|fluoropropyl)sulphony%gent Ll;/a mo% e>§}/_]36 7+ dihydro-5H-benzo[7]annulen-3-ol

8-(3,4-Difluoropheny1)-9-[6-(met 4,4- pentaﬂuorobu Nsul hon [[outyllamino)hexyl]-6,7-
dihydro-5H-bertzo[7]annufénis-ol é%@(?&%ﬂ% Ay'1)o- %/ G3-0(5,5,5-
trifluoropentyl)sulphonyl]prsmikaidinoieeearn]-6 - @ﬁm@nsmlmmi]}amu@d@mfl }-4-
9-(6-[(2-Fluoroethyl)(3-[(4 & 92.5:%pentaflaorepentybsuphonyllpeapyHianineihexy11-8- 319
(4-fluoropheny1)-6,7-dihyeyo-5H Qq%g{@l%}plgegﬁ ol 8-(4- Fluorophenyl) -9-[6-(methyl(4-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]bu yIIamln ) yi] 7 5d|h 0 5H n e 3 ol
8-(4-Fluoropheny1)-9-[6- (r%e ;H/JI g( l fgoroproﬁg/%]sﬁipﬁ Ifpe &yﬂélf#ﬁo hexyI] -6,7-
dihydro-5H-bérfzo[7]annuleprs: %uerpméﬁhéﬁyi}ob%y&zlqwnw}ammo hexyl}-8-

10trifluorobutyl)sulphonyl]ibétyflamino}rexy]i6,76 dikydroydH<benzdiélanmiilém=3:ollen-3 -
8-(4-Fluorophenyl1)-9-[6-(methyl(3-[(4,4,5,5,5- pentafluoropentyl)sulphanyl]propyllamino)hexyl]-

6,7-dihydro-5H- benzo[?]agn Ign ol g4 Fluoyo nxl)595[6 (methyl(3-[(5,5,6,6,6-
pentafluorohexyl)suIphonyl]prop am#]o%wexy pj?%%ydro SH enzo[7]annulen-3-ol

8-(4-Fluoropheny1)-9-[6-(Rieti T(%r@%e]?ﬁﬁ' 3!%%%%696%}’&5@&%]%%%% 7-
20dihydro-5H18enzo[7]anndleh=3-of BerizghN{6:]8-(4-flirofaphieryt)~8-hydroxy-6,7-
dihydro-5H-benzo[7]annuleas2-yhexy-N-&4--[{4 A 4-trifluorobutyl)sulphonyl]butyliglycinate

Methyl-N-(6-[8-(4-fluorophgenyd)-3- ngmr@gﬁggqmycgo %H p@wzp[l]a@nylen -9-yllhexyll-N-(4-
[(4,4,4- trlfluorobutyl)suIphgn%qut%lIgﬁg %\Y j Ztl}y tgiﬁ uoro )éﬂ%ﬁ[-hy rgxy 6,7-
dihydro-5H benzo[?]annulen fi- all 2500 oro Ijisu]]pﬁ ll-beta- 30alaninate
4-Fluoro-8-(4-fluorophenyd}-8¥ [{35&14}9%15 7dé’rﬁilaﬁﬂj8fbp°erﬂ§/l)sulphonyl]propyll(2,2,2
trifluoroethyl)@nino]hexyll<6; Tadibydro: SEberzbEZlahhufent8-olmethy 1 {5-[ (3, 3, 3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lbutyl}amino)hexyl]-6,7-

25 dihydro-5H-benzo[7]annulen-3-o0l
8-(3,5-Difluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6- (methyl{5-[(3,3,3-

30 trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(3,4-Difluorophenyl)-9-[6-(methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lbutyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

35 8-(3,4-Difluorophenyl)-9-[6- (methyl{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
9-{6-[(2-Fluoroethyl) {3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]propyl tamino]hexyl}-8-



354-Fluoro-9-(6-[(2-fluoroethyl)(3-[(4,4,5,5,5- pentaflyaropentyl)sulphonyl]propyllaminolhexy11-8-
(4-fluoropheny1)-6,7-dihydro-5H-benzo[7]annulen-3-'01 320 4-Fluoro-8-(4-fluoropheny1)-9-[6-(methyl(3-
[(4,4,5,5,5- pentafluoropentyl)sulphanyl]propyllamino)hexyl]- 6,7-dihydro-5H-benzo[7]annulen-3-ol
54-F1luoro-8-(4-fluorophenyl)-9-[6-(methyl1(3- [(5,5,5-
trifluoropentyl)sulphonyl]propyllamino)hexyl]-6,7- dinydro-5H-benzo[7]annulen-3-01
Methy1-4-((6-[8-(4-fluoropheny A M3cRydexy 16, 7 10dihytrg 511 -HerzeZrahnufeiioyathekyll(4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllamino)butanoate N-(6-[8-(4-Fluoropheny1)-3-hydroxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhexyl-Ns (4 [(@:4:4p trifiiorobutylsulphamybutyllacetamide. | 4 -

15((6-[8-(4-Fluoropheny1)-3-hydrox d|h ro H- ben 7]lannulen-9- ]Q Ii(4 4 4 4-
trlfluorobutyl)sulphonyl]b §{ ;\rynlﬁ%s%geét%mtrﬁﬁ@ N-( fé Af/ F uﬁf)ir% l(i:nyll) !hy roxy- 6[87 -dihydro-5H-
I'L

benzo[7]annuleh-9-yllhex{I-REGERE:; fﬂb%ﬁﬂlw&rﬁﬁﬁ RuTphdhyl]butylimethanesulphonamide
8-(4-Fluoropheny1)-9-(6-[@-hydFoxyetiopiidany) 4,24 thftuorebutyl YsutpHenyljoutyllamino]hexyll-6,7-
dihydro-5H-benzo[7]annuten: 3-0l 25846 upraphenyk)19-He-( i 25 )-2-Rydroxyprapydd (4+-{(4,4,4-
trlfluorobutyl)su1phony11plqg%lﬁgn|99)I%@§yzld-[6,?agmypég -5H. (ppnzo[7]annu1en -3-01

N-(6-[8-(4-Fluoropheny1)-3-hydro qfﬁ dro- 5H [’;F; b nulen-9-yllhexyll-N-(4-[(4,4,4-
trifluorobutyl)sulphonyl]bu yI cw@g 6- 21f1|=)luoro % i@%)%? ro4‘>e<y 6,7-dihydro-5H-

benzo[7]annuieh-9- yI]heX)FIFNf@&ﬂﬁo@ﬂt?t’rmwbﬁﬁﬂﬂyéhlM]ﬁ]ﬁg}mﬁéﬁé}’dﬂmé 7-
354-((6-[8-(4-Fluorophenyd)8-hydroxy-6FrdibydiersHsenzbf dflannulen-9-yllhexyll(4-[(4,4,4-
trifluorobutyl)sulphonyl]butyllamine)istapeicacid 8- (4-4luaropheny)-Pe G-I 2shydrexyethyl)(3- [(4,4,4-

321 trifluorobutyl)sulphonyl]p amino]h dio-5H-benzo[7]annulen-3-ol
8-(4- Flluli)rophuezyl;Jg [6- (EZRgg% g]rnlj a5ty %}{ &E %§1¥yﬁ§ sbenzolrlannylen-3-ol

roxy
5tr|fluorobutyl)sulphonyl]b tﬂlaﬂh }5 y%HG nzo
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(5,5,6,6,6-

pentafluorohexyl)sulphonyl]propyl}amino)hexyl]-

6,7-dihydro-5H-benzo[7]annulen-3-o0l

8- (4-Fluorophenyl)-9-[6- (methyl{3-[(5,5,5-

trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
20 dihydro-5H-benzo[7]annulen-3-0l

Benzyl-N-{6-[8-(4-fluorophenyl)-3-hydroxy-6,7-

dihydro-5H-benzo[7]annulen-9-yllhexyl}-N-{4-

annulen 3-0l1

[(4,4,4-trifluorobutyl)sulphonyl]lbutyl}glycinate
Methyl-N-{6-[8-(4-fluorophenyl)-3-hydroxy-6, 7-

25 dihydro-5H-benzo[7]annulen-9-yllhexyl}-N-{4-
[(4,4,4-trifluorobutyl)sulphonyl]lbutyl}glycinate
Methyl-N-{6-[8-(4-fluorophenyl)-3-hydroxy-6, 7-
dihydro-5H-benzo[7]annulen-9-yllhexyl}-N-{4-
[(4,4,4-trifluorobutyl) sulphonyl]butyl}-beta-

30 alaninate
4-Fluoro-8-(4-fluorophenyl)-9-{6-[{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl} (2,2,2-
trifluoroethyl)aminolhexyl}-6,7-dihydro-5H-
benzo[7]annulen-3-o0l

35 4-Fluoro-9-{6-[(2-fluorocethyl) {3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}lamino]lhexyl}-8-
(4-fluorophenyl) -6, 7-dihydro-5H-benzo[7]annulen-3-
ol



dihydro-5H-benzo[7]annulen-3-ol 2-Fluoro-8-(4-fluorgpheny1)-9-[6-(methyl(3- [(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino)hexyl]- 106;7-dihydro-5H-benzo[7]annulen-3-ol
2-Fluoro-8-(4-fluoropheny1)-9-(6-[(2- hydroxyethyl)(3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyllamino]hexyll6,7-dihydro-5H-benzo[71annulen-3-ol
152-F1uoro-8-(4-fluoropheny1)-9-[6-(methyl1(4- [(4,4,4-
trifLuorobuty1)sulphonyfoutyHamming ) HéxyL e 7 aikseire 5H-behz oA AL én-3-01
2-Fluoro-8-(4-fluoropheny1)-9-[6-methyk(3- 20[(5,5,5- trifluoropentyl)sulphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annules~3-0f 2:6lioke:8-(A-flygiophenyil)2-£6-2r Hydiexyethyh (3-[(4,4,4-

25trifluorobutyl)sulphonyl]pr )/|l minolhe 11-6.7- i glrr(l)- Igfltg nz( [7]annulen-3-ol
2-Fluoro-8-(4-fluoropheny%?ép- aﬁ QEL ity ﬁ)?lf(??(%4ﬁ e

ydroxyet 4,4-
trifluorobutyl)su.ﬁphonyI]buﬁ/ﬂ%]rfﬁ%]ﬁe%/ﬂ?é?@mﬁiﬁﬁ%é&_oi‘?ﬁ%éﬁ-}ol
2-Fluoro-8-(4-fluoropheny1)-9-[6-fmethy1(4- [(4,4,5,5,5- pentafluoropentyl)sulphonyl]butyllamino)hexyl]-
6,7-dihydro-5H-benzo[7]anptlen:3+a) 352k 1yera-SHd~lupsepheny Br9-16-(methy1(4 [(3,3,3-
trifluoropropyl)sulphonydlbutyllaminojhexyl]-6,7; dihydro-5H-penzo[7]annulen-3-01 322
2-F1luoro-8-(4-fluorophenyl)-9-[6-(methy1(5- [(3,3,3-
trifluoropropyl)su1phony]%fp%ehrﬁéiIga_nfitﬂu‘%)jl‘fegiy[(l%%?9aﬁ(%}%fgﬁ-)b_e%_zaﬂ]é%}ﬁﬁ16eh7§-01
58-(4-Fluoroph€ny1)-9-(6 JEIHFaRGRIRANSC ([3]42natetkafiuerblaexy 1} {4-1(4, 4, 4-
(trifluoromethyl)butyl]sulphonyilpropyiiamirio]hexy 1d=6, 7} dihydid-oh-behzofAdanatken-3-ol
8-(4-Fluoropheny1)-9-(6-[(2-hydraxyethy)(do 10Mi3«A¢14-tetrafieero3- 6, 7-dihydro-5H-
(trifluoromethyl)butyl]sulphonyllbutyllaminolhexyl I-lq,géggh¥qr_qélﬁ@wao@]aqnulen-&ol
8-(4-Fluoropheny1)-9-(6-[meth @( 3,4,4,4- tetrafluoro-3- Y
15(trifluoromethyl)butyl]su’fﬁﬁtﬁﬁyﬂbﬁﬁ?ﬂfgﬁﬁﬁdﬁ918;?)9]131%6%&?ﬁ}/b?&%’f@ﬁéﬂ?o[ﬂannuIen-3-o|
8-(4-Fluorophéhy1)-9-(6-[rhethylf4-([8;4 Yisrevhediioro-32 ~hydroxy-6, 7-dihydro-5H-
(trifluoromethyl)butyl]sulphemdibuty}aminodhexyh20lH6;¢vdihydro- 5k -henzo[ 7Jannulen-3-ol
8-(4-Fluoropheny1)-9-[6-((3-(5:3,5: Hifluarepeniydsuphanyllprenyliamin) bexylBi - 1

dihydro-5H-benzo[7]annulen:3-0ly ;o1 0 ophenyl) -3-hydroxy-6,7-dihydro-5H-

benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-

20 trifluorobutyl)sulphonyl]lbutyl}methanesulphonamide
8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) {4-
[(4/414_

trifluorobutyl)sulphonyl]lbutyll}lamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

25 8- (4-Fluorophenyl)-9-[6-([(2S)-2-hydroxypropyl] {4-
[(4,4,4-
trifluorobutyl)sulphonyl]lbutyll}lamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
N-{6-[8-(4-Fluorophenyl)-3-hydroxy-6, 7-dihydro-5H-

30 benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyllglycine
N-{6-[8-(4-Fluorophenyl) -3-hydroxy-6, 7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}-N-{4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyl}-beta-alanine

35 4- ({6-[8-(4-Fluorophenyl)-3-hydroxy-6,7-dihydro-
5H-benzo[7]annulen-9-yl]lhexyl}{4-[(4,4,4-
trifluorobutyl)sulphonyl]butyl}lamino)butanoic acid
8- (4-Fluorophenyl)-9-{6-[ (2-hydroxyethyl) {3-
[(4,4,4-



8-(4-Fluoropheny1)-9-[6-((3-[(4,4,5,5,5- 25pentaflu é% entyl)suIphonyl]propyllamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-ol 8-(4-Fluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyllamino)hexyl]- 6,7-dihydro-5H-benzo[7]annulen-3-ol
308-(4-Fluoropheny1)-9-[6-(methyl(3-[(4,4,5,5,5- pentafluoropentyl)sulphonyl]propyllamino)hexyl]
6,7-dihydro-5H-benzo[7]annulen-3-ol 8-(4-Fluoropheny1)-9-[6-(methyl(3-[(3,3,4,4,4-
pentafluorobutyl)sulphonyfpidpyHansife exyil BEe PR ydiersH seizo] T ainiten-3-d1-
8-(4-Fluoropheny1)-9-[6-(metnd (-4 detritorodutyd }stipReryl]propyllamino)hexyl]-6, 7-
dihydro-5H- ben20[7]annU|§ﬂt%Ql*1%%%&3%5{}@0Dh%yl)rf?z[ﬁj(@etﬂy@z{%ﬁz%éﬁ } (4-
pentafluoropentyl)sulphinyl] pio yllamlno)hexyl] 6,7-dihydro- 5H -benzo[7]annulen-3-ol
8-(4-Fluoropheny1)-9-(6-[ roxy-2- 5methyl ropyl)(3 %?‘:‘
trifluoropropyl)sulphonyl]propyliaHihOHERSA t@éﬁfﬂﬂ}ﬁ)ﬁﬁﬁéﬁé{ Blgp 7+
8-(4-Fluoropheny1)-9-(6- [@-hydmy521- b@nﬁwﬁdw)(gl[@s?ﬂswl
10trifluoropropyl)sulphinyljprepytamiree] hexyl-6ct-odihydra-SHybeszapidanyulen-3-ol 9-(6-[(3-[(4,4-
Difluorocyclohexyl)sulphonyljpropyligmethyl)amino] hexyll-8-(4-fluoropheny1)-6,7-dihydro-5H-

15benzo[7]annulen-3-ol 9-(6-[(4-[(4,4- Difl lohexyhsylph tyll h
exyll . (i-fuoropheny)- 61%%[% ; roosasés%it%"[%ﬁn?? e e

D|f|uorocycloHé&yl)methyl}%u?pﬁdﬁ?[%@p?ﬁ(rﬁ%w Jannulen-3-ol
)amino]hexyll-8-(4-fluoropheny 1y 607-8ihitr 6 SHbenia|@iannitern-o6l(2 -

8-(3-Fluoropheny1)-9-[6-(mgih4-84:4.5)3.9- ?5pe@t@fllg3r9pentyl)suIphonyl]butylIamino)hexyl]-
6,7-dihydro-5H- benzo[?]annlfjlleg- -olgog3 F]Cu r?B 3{}1 1[55 O%thy( n[]ﬁno] 1y
pentaﬂuoropentyl)sulphon ro Iamlno%f exy 0-5H-benzo[ 7]ann %
308-(2-Fluoropheny1)-9-[ (21 ‘ﬁ){ﬂ%’éif@ 5, @%H*T)%F\Qﬁﬁjd’r‘éb‘éﬂtﬁ)s?ﬂphonyl]propylIamlno)hexyl]
6,7-dihydro-5M=benzo[7]aAnblen3ot 8=(4Fluorophehg R0 [59(méthyiSHi(#,4{3,5,5-
pentafluoropentyl)sulphonyljprapyllamino)pentyl]- 356,7-dihydro-5H-benzo[7]annulen-3-ol
8-(2,4-Difluoropheny1)-0-[6:(methyl(3:i(4.45 5,5 Rentaflyorenentyhsulphonyllpropyliamino) hexyll-
6,7-dihydro-5H- benzo[?]agnﬂlegr% OgH benzo[7]annulen-3-0l
2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-

20 [(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-0l
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-
hydroxyethyl) {3-[ (4,4, 4-

25 trifluorobutyl)sulphonyl]lpropyl}taminolhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-01l
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-
hydroxyethyl) {4-[(4,4,4-
trifluorobutyl)sulphonyl]lbutyll}lamino]lhexyl}-6,7-

30 dihydro-5H-benzo[7]annulen-3-o0l
2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-
[(4,4,5,5,5-

pentafluoropentyl)sulphonyl]butyl}tamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l

35 2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{4-
[(3,3,3-
trifluoropropyl)sulphonyl]butyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



324 8-(2,4-Difluoropheny1)-9-[6-(methyl(3-[(5,5,5- trifluoropentyl)sulphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 8-(2,4-Difluoroph )-9-[6-(methyl(3-[(3,3,3-
5trifluoropropyl)sulphonyl]propyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol
8-(2,4-Difluorophenyl)-9-[6-(methyl(4-[(3,3,3- trifluoropropyl)sulphonyl]butyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-ol 108-(2,4-Difluoropheny1)-9-[6-(methyl(4-[(4,4,4-
trifluorobutyl)sulphonyl]buitiatminsihexy(F6 71 wipiecsM Berzo] Pantrién-3Lar
8-(2,4-Difluoropheny1)-9-[6«@meths/H(5-[(3,3,3- trifluoropropyl)sulphonyl]pentyllamino)hexyl]-6,7-
15dihydr0-5H-ben20[7]anra@lfm%@}&(?@ﬂ)ﬁiﬂggn%n{myﬂ])p%ﬁ‘t&m%hwﬁ% [@eddr1-6,7-
trifluorobutyl)sulphonyl]prc%n Iagnlnoélglﬁ[e?ll gggi] r015H t%en o[7]annulen-3-ol

I b,

8-(2,4-Difluoropheny1)-9-[6- meth uorohex su phon pro Ilamlno)hexyl] -6,7-
dihydro-5H-berzo[7]annul Pﬁ’lﬂ%}dpﬁen{ﬁ)b 6- ﬁ%)?(’;%z

trifluoropentyl)suIphonyl]pﬁd@yll‘éﬂmé}’r’f@@nélf@%lmhﬁdm 5H-benzo[7]annulen-3- oI
258-(2,5-Difluoropheny1)-9+(6: [f 2biflmetbyl{31 (3615 triluoropenty ) sulpbonypropyllaminolhexy11-6,7-
dihydro-5H-benzo[7]annulen-3-o} 23k Iuoso-8-fiyoropheny):9-(6:1(2 - Ol

hydroxyethyl)(4-([3,4,4,4-tetrafluoro-3- 30 trlflu omethyhbuty hon iino]hexyl
[-6,7-dihydro-5H- benzo[?]gnglélenFL (gfﬁ’ Jrorghg% f%gs 'ﬁg ? 5 5,5-

trlfluoropentylﬂéhlphonyl]pﬁd&yll%mﬁ‘mé]ﬁé&rlﬂféwoﬁhﬁmo 5H- benzo[?]annulen 3 ol
352-F1luoro-8-(4-fluorophenyil}-B:[6-tmethiyi(Bo{(6y6,6sulphonyl }butyl) amino] hexyl
trifluorohexy1)sulphonyljpropyliamir@bexylhev-dinydiorgbenzefr]lannulen-3-01 325
((6-[8-(4-Fluoropheny1)-3-hydroxy-6. 7-dihydro;5Hbenzo[/]annaul n 9-ylhexyll(3;((5,5,5-
trlfluoropentyl)suIphonyl]p%p%a%mo%%e%mtﬂi?5?? F éor@% ?1 fuoroghgnyi)gg -(6-[(2-
hydroxyethyl)(3-([3,4,4,4-tefrafiBbrat 3 (iritiuoromethyl)butyl]sulphonylipropyl)aminolhexy
11-6,7-dihydréd-5H-benzo[Tlannulen320E8 (2 5-Diffdrophenye ol [Botrethyl @ (a4l hexy
10trifluorobutyl)suIphonyl]bu%laﬂa@ﬁw&]—@ﬁ-%ﬁ%oﬁIalrbﬁﬂ@{?lammIen-3-o| 9-(6-[(4-[(4,4-

Difluorocyclohexyl)sulphogylihutyl(methyhaminelhy exyll-2:Eluere-8: (4-fldoropheny1)-6,7-dihydro-5H-
frJLuoro ny1)-9-[6-(methyl(3-[(3,3,4,4,4-

15benzo[7]annulen-3-ol 8- (2t4 Dﬁ
pentafluorobutyl)suIphonyzprop amlno)hexyl] 6,7- dlhydro -5H-benzo[7]annulen-3-ol

8 (2 4 leluorophenyl) 9 [ t(thzl t}womgtshxh @utyl sulphonyl }butyl)amino]lhexyl
20 }-6,7-dihydro-5H-benzo[7]annulen-3-o0l

8- (4-Fluorophenyl)-9-[6-({3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6-({3-[(4,4,5,5,5-

25 pentafluoropentyl) sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]butyl}amino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l

30 8- (4-Fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]propyl}tamino)hexyl]-

35 6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l



20pentafluorobutyl)sulphonyl]butyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol
8-(2,4-Difluoropheny1)-9-[6-(methyl(4-[(4,4,5,5,5- péa fluoropentyl)sulphonyl]butyllamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-ol 258-(4-Fluoropheny1)-9-[6-(methyl(3-[(6,6,6-
trifluorohexyl)sulphonyl]propyllamino)hexyl]-6,7- dihydro-5H-benzo[7]annulen-3-ol
4-Fluoro-8-(4-fluorophenyl)-9-[6-(methyl(3- [(4,4,4- 30trifluorobutyl)sulphonyl]propyllamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulén{3-of 7icsristnd as tefibedmf dhel 6PClaifms®t to 5, for the treatment and/or
prophylaxis of diseases. 35<8.tJs€loba coampound asefimed]inrane 0f Stdims hdeb for the production of
a medicinal product for the treatment andier prophylaxis of diseases, 1326 9.Compound of formula (1) as
defined in one of Claims lgtp(g,_fbo{djglgoig aémyeltpc_) p{éqql{%ti_%n §§:8Y<l§|§£i9n’ for inhibition of sperm
maturation, for alleviating the symptoms_of the andropause and Smenopause, i.e. for male and female
hormone replacement thefSdy foP i Brevettio’orprophylaxis and for the treatment of disorders
accompanying dysmenorrbvea] ep dysharietibhaluiativieyBleeding, dehel cardiovasdular diseases, 10
hypercholesterolaemia andihypertipisiaciiaz athereseleresis 3 pealiferation of arterial smooth muscle cells,
respiratory distress syndrgme ofthg Newhorn, primarypulmonary hypertension, osteoporosis, bone loss
in postmenopausal women, 15 stteﬁgc{tgr_r:ﬁ%d ywomen or in women who have been treated with
LHRH agonists or antagoﬁnl%{;s,\*f matoid arthritis, ‘Alzheimer's disease, endometriosis, myomata,
hormone-depéfident tumotifé {al$84ARreRENcpatA WoherP ISl &RE/pd Bredst! 20 ot endometrial
carcinoma, infertility, prostaticydiseaséls Heemigih tiseasdssof theobreast, e.g. mastopathy, stroke,
Alzheimer's and other diseases-of the;gantial nervous system that are associated with cellular death of
neurons. 25_ 10. U_se of a ‘EP@PQHQQC%}S‘ %%E%%%'} glq?pql‘o%laﬁgllotlg ?,}fprére%ﬁg %tril%r] of a medicinal
product for induction of ovujfatlon, for inhibition of sperm maturation, Tor alleviating the symptoms of the
andropause and menopad¥&y k! 16 ald ARaTeMHIBY 30 Horfiohe Pepiaceient therapy, for the
prevention or ppophylaxis aad4er tHe wreatrmend of disorders accompanying dysmenorrhoea, of
dysfunctional uterine bleeding; acne; cardiavascular diseases, hypercholesterolaemia and
hyperlipidaemia, 35 athergselerosis.. &'Hﬁ@@%ﬂ af.aedal smeoth musele cells Lespiatory distress
syndrome of the newborn, | griT?_r)é _pxirpgTaQ/r \(R%Beerrger\ijigg, gstegporosis, hone loss in postmenopausal
women, 327 in hysterectom%ed women or In women who have been treated with LHRH agonists or
antagonists, rheumatoid arEiifis [ AlZHEiERS disase, endometriosis, myomata, hormone-dependent
tumours 5 (algd in premefepauddlBwadrneh)ifor example breast or endometrial carcinoma, infertility,
prostatic diseases, benigndiseases ©f the beeast) eg.Hpastapathynstioke:ANzheimersand other

diseases of the central nefvous system thatare assogiated; .\ 1) ¢, 7-dihydro-5H-

benzo[7]annulen-3-o0l
8- (3-Fluorophenyl)-9-[6- (methyl1{4-[(4,4,5,5,5-

25 pentafluoropentyl)sulphonyl]butyl}tamino)hexyl]-
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (3-Fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}tamino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l

30 8- (2-Fluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[5- (methyl1{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)pentyl] -

35 6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,5,5,5-
pentafluoropentyl)sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l



10with cellular death of neurons. 11. Medicinal progﬁ:% containing a compound as defined in one of
Claims 1 to 5, in combination with another active s ance, in particular with LHRH analogues for the
treatment of endometriosis. 15 12. Medicinal product containing a compound as defined in one of Claims
1to 5, in combination with an inert, non-toxic, pharmaceutically suitable excipient. 13. Medicinal product
according to Claim 7 or 8 for 20 induction of ovulation, for inhibition of sperm maturation, for alleviating
the symptoms of the andrépadsé aRémefbpanseyile. for haléaidiemalelHormoRe replacement
therapy, for the prevention ot prophylaxistarid forlthedreatmentof disordess h25attempanying
dysmenorrhoea, of dysfungtigpal uterinebleeding,aene; Lardioyascular diseases, hypercholesterolaemia
and hyperlipidaemia, athegqs@grlp_%sl, ﬁrgllgfeorg ion o{)a_rtje_rlfa%__srgllﬂ%octﬁyml{@gl?_ &el@ tespiratory distress
syndrome of the 30 newborn, primary pu?monary A pertension, osteoporosis, bone loss in
postmenopausal women, i hysteréBhized M@ﬁ%}ﬁ’iﬁ Womsh WRO HavE 58 treltéd with LHRH
agonists or antagonists, rivedvatsid Hithritisz AlZHeimer’sdiséaseé, 35 endometriosis, myomata,
hormone-dependent tumosis talsonn premenapaiusa) women), et exampld beeastor endometrial

carcinoma, infertility, prostatic: iiggrfgjgggg_a&)Mgﬂggﬁqﬁ&%ﬁtﬁﬁnq;g@%e%gl mastepathy, stroke,

Alzheimer's and other dls%al%%sdgfo Ethg%%tglazlor}e;ygrl{rsl fi’gﬁq@ _to?t are associated with cellular death of

neurons.
10 8-(2,4-Difluorophenyl)-9-[6- (methyl{4-[(4,4,4-

trifluorobutyl)sulphonyl]lbutyll}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{5-[(3,3,3-
trifluoropropyl)sulphonyl]pentyl}amino)hexyl]-6,7-

15 dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{3-[(6,6,6-

20 trifluorohexyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8—(2,4—Difluoropheny1)—9—{6—[(%h)methyl{3—[(5,5,5—
trifluoropentyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

25 8—(2,5—Difluorophenyl)—9—{6—[(%h)methyl{3—[(5,5,5—
trifluoropentyl)sulphonyl]propyl}lamino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-0l
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-
hydroxyethyl) (4-{[3,4,4,4-tetrafluoro-3-

30 (trifluoromethyl)butyl]sulphonyl}butyl)amino]lhexyl
}-6,7-dihydro-5H-benzo[7]annulen-3-0l
8—(4—Fluorophenyl)—9—{6—[(%h)methyl{3—[(5,5,5—
trifluoropentyl)sulphonyl]propyl}amino]lhexyl}-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

35 2-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-
[(6,6,6-
trifluorohexyl)sulphonyl]lpropyl}tamino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
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({6-[8-(4-Fluorophenyl)-3-hydroxy-6,7-dihydro-5H-
benzo[7]annulen-9-yllhexyl}{3-[(5,5,5-
trifluoropentyl)sulphonyl]propyl}amino)acetonitril
e
2-Fluoro-8-(4-fluorophenyl)-9-{6-[ (2-
hydroxyethyl) (3-{[3,4,4,4-tetrafluoro-3-

(trifluoromethyl)butyl]sulphonyl}propyl)amino]hexy
1}-6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(2,5-Difluorophenyl)-9-[6-(methyl{4-[(4,4,64-
trifluorobutyl)sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
9-{6-[{4-[(4,4-
Difluorocyclohexyl)sulphonyl]butyl} (methyl)aminolh
exyl}-2-Fluoro-8- (4-fluorophenyl) -6, 7-dihydro-5H-
benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6-(methyl{3-[(3,3,4,4,4-
pentafluorobutyl)sulphonyl]propyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{4-[(3,3,4,4,4-
pentafluorobutyl) sulphonyl]lbutyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
8-(2,4-Difluorophenyl)-9-[6- (methyl{4-[(4,4,5,5,5-
pentafluoropentyl) sulphonyl]lbutyl}amino)hexyl] -
6,7-dihydro-5H-benzo[7]annulen-3-o0l
8- (4-Fluorophenyl)-9-[6- (methyl{3-[(6,6,6-
trifluorohexyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l
4-Fluoro-8-(4-fluorophenyl)-9-[6- (methyl{3-

[(4,4,4-
trifluorobutyl)sulphonyl]lpropyl}amino)hexyl]-6,7-
dihydro-5H-benzo[7]annulen-3-o0l

Compound as defined in one of Claims 1 to 5, for

the treatment and/or prophylaxis of diseases.

Use of a compound as defined in one of Claims 1 to
5, for the production of a medicinal product for

the treatment and/or prophylaxis of diseases.
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Compound of formula (I) as defined in one of
Claims 1 to 5, for use in a method of induction of
ovulation, for inhibition of sperm maturation, for
alleviating the symptoms of the andropause and
menopause, i.e. for male and female hormone
replacement therapy, for the prevention or
prophylaxis and for the treatment of disorders
accompanying dysmenorrhoea, of dysfunctional
uterine bleeding, acne, cardiovascular diseases,
hypercholesterolaemia and hyperlipidaemia,
atherosclerosis, proliferation of arterial smooth
muscle cells, respiratory distress syndrome of the
newborn, primary pulmonary hypertension,
osteoporosis, bone loss 1in postmenopausal women,
in hysterectomized women or in women who have been
treated with LHRH agonists or antagonists,
rheumatoid arthritis, Alzheimer's disease,
endometriosis, myomata, hormone-dependent tumours
(also in premenopausal women), for example breast
or endometrial carcinoma, infertility, prostatic
diseases, benign diseases of the breast, e.g.
mastopathy, stroke, Alzheimer's and other diseases
of the central nervous system that are associated

with cellular death of neurons.

Use of a compound as defined in one of Claims 1 to
5, for the production of a medicinal product for
induction of ovulation, for inhibition of sperm
maturation, for alleviating the symptoms of the
andropause and menopause, i.e. for male and female
hormone replacement therapy, for the prevention or
prophylaxis and for the treatment of disorders
accompanying dysmenorrhoea, of dysfunctional
uterine bleeding, acne, cardiovascular diseases,
hypercholesterolaemia and hyperlipidaemia,
atherosclerosis, proliferation of arterial smooth
muscle cells, respiratory distress syndrome of the
newborn, primary pulmonary hypertension,

osteoporosis, bone loss 1in postmenopausal women,



10

15

20

25

30

35

11.

12.

13.

327

in hysterectomized women or in women who have been
treated with LHRH agonists or antagonists,
rheumatoid arthritis, Alzheimer's disease,
endometriosis, myomata, hormone-dependent tumours
(also in premenopausal women), for example breast
or endometrial carcinoma, infertility, prostatic
diseases, benign diseases of the breast, e.g.
mastopathy, stroke, Alzheimer's and other diseases
of the central nervous system that are associated

with cellular death of neurons.

Medicinal product containing a compound as defined
in one of Claims 1 to 5, in combination with
another active substance, in particular with LHRH

analogues for the treatment of endometriosis.

Medicinal product containing a compound as defined
in one of Claims 1 to 5, in combination with an
inert, non-toxic, pharmaceutically suitable

excipient.

Medicinal product according to Claim 7 or 8 for
induction of ovulation, for inhibition of sperm
maturation, for alleviating the symptoms of the
andropause and menopause, i.e. for male and female
hormone replacement therapy, for the prevention or
prophylaxis and for the treatment of disorders
accompanying dysmenorrhoea, of dysfunctional
uterine bleeding, acne, cardiovascular diseases,
hypercholesterolaemia and hyperlipidaemia,
atherosclerosis, proliferation of arterial smooth
muscle cells, respiratory distress syndrome of the
newborn, primary pulmonary hypertension,
osteoporosis, bone loss 1in postmenopausal women,
in hysterectomized women or in women who have been
treated with LHRH agonists or antagonists,
rheumatoid arthritis, Alzheimer's disease,
endometriosis, myomata, hormone-dependent tumours
(also 1in premenopausal women), for example breast

or endometrial carcinoma, infertility, prostatic
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diseases, benign diseases of the breast, e.g.
mastopathy, stroke, Alzheimer's and other diseases
of the central nervous system that are associated

with cellular death of neurons.



