1 Inhibitors of sphingosine kinase Description Technical area The
present invention relates to inhibitors of sphingosine kinase and

physi ol ogwoalkl yo7atseept abl e salts, derivatives, prodrugs, Bol/BRROEE)07057
taut omers and stereoi soners thereof, including m xtures thereof in al
ratios, for use in the treatnment of diseases which are influenced by

i nhi bition of Sph kinase 1. Background of the invention The

i nventi on was based on the object of finding novel conpounds having

val ulbabl e properties, in parlnhéhiteas of bpsiagakinetkicase be used for the
preparation of medi- canents. The present invention relates to conpounds
and to the use of conpounds for the treatnent of diseases which are
associated with an increase in the sphingosine 20phosphate |evel,
furthernore Desgiptiomaceuti cal conpositions which conprise these conpounds.
In detail, the present invention relates to conpounds of the formula (1),
whi ch preferably inhibit the enzyne sphi ngosi ne kinase 1, which regul ates
t he sphi ngosi ne 25phosphate | evel by phosphoryl ati on of sphingosine, to
conposi t i onsTegtinidal exeapri se t hese conpounds, and to nethods for the use
thereof for the treatnent of di seases and conplaints, such as cancer,
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chor oi dal ne i i o] [.C. r.etinap i s

i scasce, ar AP LeRbbE Tohs BofnsEy T8 6o By U Btrers B SERBIIers 1 g
heal i ng_or tthersyliacitding résdticetheréof ipall tatios| far yset ihéhecloegmenos dise@eesli ng to

I ng,or . ;
h @ | +h f d .
Sohi ngosi ne. BAER SRS MbERR i S PR T o Ty of “the-<phi ngol i pi ds,

whi ch, besides their role as structural building blocks of cell nenbranes,
al so exert 35inportant functions as extra- and intracellul ar signal
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The invention was based on the object of finding novel compounds having valu-

15 able properties, in particular those which can be used for the preparation of medi-

caments.

The present invention relates to compounds and to the use of compounds for
the treatment of diseases which are associated with an increase in the sphingosine
20 phosphate level, furthermore to pharmaczautical compositions which comprise these

compounds.

N

In detail, the present invention relates to compounds of the formula (1), which
preferably inhibit the enzyme sphingosine kinase 1, which regulates the sphingosine
25 phosphate level by phosphorylation of sphingosine, to compositions which comprise
these compounds, and to methods for the use thereof for the treatment of diseases
and complaints, such as cancer, tumour formation, growth and spread, arterio-
sclerosis, eye diseases, choroidal neovascularisation and diabetic retinopathy,
inflammatory diseases, arthritis, neurodegeneration, restenosis, heart diseases,
30 wound healing or transplant rejection. In particular, the compounds according to the

invention are suitable for the therapy of cancer diseases.

Sphingosine phosphate belongs to the molecule family of the sphingolipids,
which, besides their role as structural building blocks of celi membranes, also exert

35 important functions as extra- and infracellular signal molecules. Sphingosine phos-



2 phate (S1 P) is fornmed in the cell from sphingonyelin, which initially
breaks down to form ceram de and sphingosine, and the latter is

phosphor ywatxeeh;dry7@aphi ngosi ne ki nases. O the two sphi ngosineriolnasesy
identified to date, sphingosine kinase 1 (SphKl) is ascribed the greater
inmportance in the formation of S1P in the serum5 (Zemann et al., 2006

Bl ood Vol 107 page 1454). \Wile ceramide and sphingosine induce cell death
and cell growth inhibition (Kolesnick 2002, J din Invest Vol 110, page 3;
Ogretmen at ghate 2802 idadrmBe N @%n@ﬁfromp}ﬂugoﬁﬁglﬁw %@wm.ﬁmlmgmlmmbosphate
has an oppos te effect on the ce ? I ncreases rlal:[%qil stance to

apopt osi s, " GGFBNER aaﬂap*e'ﬁ%oseneséﬁa Ngelalier BRhesng B ERRARSINe N ch
pronot e perfmﬁa@% off thEQWR& phing8¢iee RINGsdsbSntAikS o @étetwmgb@ném\ébéner et al .
1996, Nature Vol 381, page 800; Perez et al 199 Nat Med V
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can thus not_ only suppress formation o

sphi ngosi ne PABSpRELEatHaRd %ﬁ'@lfowi‘df‘@a@%" £mewk?%903ﬂ QE’hE’é’ﬁ?tr\é{S%Q of the

15gr owt h- i nhpé)%et 8;NQgreRh&ra £ 2008 NHTRAS CRRde SR UNPAS 61R1), sphingBsifliphbs! 1 city
of cellular effects which are triggered by SIPis prom)ted by secretion of

S1P and bi ndP'P'@ethﬁélaé(S’Pp?%tethfeﬁta‘?rét 5 cgll er@ inermeses fegesplaredigAreaiosBeept or s

(known as Si cé;nlg’rowﬁl erbaﬂhel@ﬁs@ﬁa@atdf AR sbdhgeH sk aHERS, WPhiGESrocte MérFistinSof
G proteins (G meani ng that_ a number of different cellular

si gnal ¥ ng pﬁ“@ﬁ\ﬁé‘;}%an%ﬁ@ﬁ a&@ o Bgneigs (dirpreal £240. Batie YRl 3G page P&

particul arl ypenRet banbo? FN:ﬁMHéE\Volstbé?é 1 213) arHd [afOWE dbrardide aaetspﬁmggd In
‘addi tion, an increasing nunmber of i cations shows that S1P i s an

i mport ant f aBP®PNithe PmbBId a’é’n@%@@ﬁ?@s‘i’@” 'ﬁﬁ@”%@éﬁ@é’l@clsé’eéw G Wilint

process in t UAPIHhicdoAWr BphRY HRARSs At opfyl %p@s@% RSN HEgroRer-or med
starting from al ready existing ones and the supply of the tunour with

nutrients i sPOMAEIngseRggewee Pimsphatei Rutaisedpsreassiheisetylaropcendraliro gbigsi s i s

an i npegt ant mmhnﬂ.r@%agcmggc&%war@%h BgHs _therapy. (Fol kman, 2007,
Nat ure Revi ews Drua Di scovery 6, page 273-286). S1P stinul ates
P
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gi ve mul ti Ce{ér%faé1Fséﬁdlﬁuh%g%eré’&% tEQAE Y cﬁﬁ&@ﬁt a Brdté]ﬁ cBQ;SIéT@Féc%Bto‘Pé new

bl ood vessels (Lee et Bi ochem Bi ophys Res Vol 264 30 page
325; Ar gr avefnawnas S1p961 SIng| kropagaiieminesTn %z/akgs p'ag@wsdge@)s Ginfotgdi(®i on,

S| P promot esgt "@zﬁ@%@édrﬁd‘th‘éfaﬁﬂn‘i\BEP&'dnﬁfjrerﬂrc‘éﬁtﬂérsé?éna%nb'p%trﬂ\?dgg'&%'a@.Q from
bone marrow t 6 néovascular initiation sites (Annabi

Hemat oR®gy VB e3amplegeREAD 130 avhigheais detticularis gnpayiant @@@pﬁ%’rfomatw@nd one of
the nost '”pﬁfoﬁfﬁlﬁ‘tar@%&ﬂ%%ooﬁﬁé& [ naﬁﬁ Wc?ecls| rFEﬁ{He'rBP;BLﬂrmcétlan'éH&Hé }Hé'tO' 0gy
(Taninoto et “al. 2002 35page 4299 Endo et a 2002 J
Bi ol Chern VBIP¥ram serpstapbiagtpy mtmnuoeaitan@los;@r@ﬁ%@e%@log@quwesaaﬂmwt%ﬂt of S1P
i.n tunmour an e i body
whi ch bi nds g%ggﬁqﬁggﬁowowﬁ] I@yﬁ{e‘%}ﬁé gﬁ\gh gm) %g%éél%%%{%’ggh}eﬁg tﬁﬂﬁgr ation
and vascul ar fremtaligadp existingotise langd thecsunpy 9f ihe/ funayr wih @ék@ﬂtStlfﬁ@\US

S1P- depgenden and
T 6, P it T an on e (sl IATRIGRSRAIBRL, & arBitRRT st poiae By X

mour nodel s @ancphén%twthar@mg(%gﬂﬁnmaiﬂohI*é@userR@mDm@Wty Vol 6

experi ments éé@éffm F%)Zg@uﬁsﬁﬁn@%@ cﬁeh'ota\lﬂl n’?)v&%gﬁ‘t &%ﬁbotheuhm LQisaffd tion, SIP
al so has intrace ar functions, such or exanple e activation of
the transcri {peHess ‘1Iﬁ@’ﬁbfr'atNE-tKBlVemltﬁiﬁ*"lﬁﬁh#@‘:&lfmijb@ﬁ‘ saslystens ia fepoeRa-s

resi stance Ofo anGar vk skl Bagbi &l 1ocRAcrbr PRy DB Yohr R 988 7996).

However, the 10intrace ar interaction partner ave not yet been
i dent i 80 ed pagd 325, dirgrevies ¢trabrd(0KiJBielHzham Mal T6nagesis6@). i additioni §&P

har mecol ogi BaT Lo SHErlbh Br A RAR0REc LS Il Oy Bk Wonfbonghialln o 1 e
enzyme SphKito ana$wlar imtafisorsded [Annbbretsl 2003 ExatHeomtolbgis Vol rapedi4Onge of
thus also SUBRy ﬁﬁﬁéa%gvattgseth %(Ee%?&‘ldf %@F %ﬁé of’fh%'n‘?gst%poﬁan? prozné;lagemc
factors, in particular in tumour biclogy {Tanimoto et al. 2002 .J Biol Chem Vol 277
35 page 42997, Endo et al. 2002 J Biol Chem Vol 277 page 23747). Direct evidence of



15approach is supported by investigations by Xia et al. (2000 Curr Bio! Vol
10 page 1527), which show that non-tunorigenic fibroblasts are transforned
by ect opi ¥0epr@s®ion of SphKl and can form tunours in nmREVEGIMKABEN t hus
be classified as an oncogene. In various expression studies, increased
SphK1- mRNA concentrations in tunour tissues of the brain, breast, Iung,
ovaries, stomach, uterus, kidneys 20afd small and |arge |ntest|ne have been
obser ved conpared W th healthy tissue (French et al. 2003 Cancer Research
Vo! . 63 pagetheaBayitydafii$an twnhorlangik@esesis h{h%bmfmmi@d o tareriventsbgittpage
1159; Van Br «Naur h I 695
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I n addition, |ncrea expression o 1'correl
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chenot her apeu i ¢ 'Agent’s, acyc'l imes
doxor ubi ci n (Nanadérhorﬁic&lIP a|§@625 Birpcalalalr flReSondpbu@Bds, pzl@aamiblé tHEcij et skl
006 Leukem a Vol

2005 Ca 65 h
¢ has beon SHOMO LT RRESINIPSLNEr b BOREY0R SORIEE RAPPES(Baoani 1
in the cer amaﬂleéSﬂ.Eémubéllst(XIaLHﬂatQMdBlcﬁldﬁ,env%IdﬂmaQWQ%) Apapiarsine

m toohhdr | Al Byt DA RECCTR NS G By it YABRRRIRUPES: 4 a1y

r Iepr Ssenlt S an eafrollcyweiremtthns mamnagbmrﬁsecb @ﬁlidwn@@id&elﬁl&ldlldter@éntﬁn with thea001
B 00 Vo

006 Leuk ly,
Spect f1c. bl GEREAEPOF R TGk L POR a5 e e ok Ara Bl r kAo et o

nmodel s of vardceptrd, Hisigdr 6MBe estieie ShK 1€ WhaABNE aaspbmmétormrmarmatﬁm
gl i obl ast ona_or  prostate c?}gcer enabl es a@lrept 0Si

to .or the
Ot oot ot et B Bhee SRGe e SPerpe e B e T b r g LB BE ik e o
V|O| ggggagisaﬁproaghnlasagp@{ed ﬂggébsﬂ%ﬁidhgb@b@@bl Mal ( 2@@?093%0'm4@pa5@hahe}
al . 0. e ; an I’&__C et a ur opat no
Bxp Neurol - VORZB4vs 8 a8 3Ht pERG e R Ic S0P o T BTG bRSCRRGe. 11667)
101t has beesxFbssieh bfre;ﬂwmme;am@lai tuiibRirs PVRIEE XGRS daNh@f beSphdelidar i gger s

degenerative _changes of cardio es and myocardi a| |br si s, which
i ncreased wi #HaY ﬁg?%%é‘lenlg‘ Vajeusy n¥ ?\'11%3 ?W%qseﬁrﬁﬁ?k MAfCBHE?'W@n of

the S1P si gnaddd inGuRdirasied ¢F therain, dreﬁa@am b@ar@bsgomum%éragl Kohelybe fact
that the formation of cardi ovascul ar fibroses is strong inhibited in mce

in whiéh t hea%%mékléﬂ%l?r%ﬁ'“%%B“%Fa‘{ﬁsbef@r%%’aﬁéP°W8§feﬁé\éﬂi‘? '?65@1 f9scal 1y

suppr essed ("(F&Jsmypaet?em%o@lmhbm@s@am&I%pmy@&mmgan balpr@®ss) . S1P
also has arole in the differentiation of fibroblasts to

yor i br obl as HSAAM Fechan VACH endet 1880/ A BTG5k Fssr b ONerionabel .

di seases in pkhReuR Y8y édéoeb%asp af:lﬂlho@mfr’dméé%d el ﬁesls.uﬁgfs De@ifeldes 2007
AmJ F ,espir _Cell Ml Bi oI ge 395). been found that the

corrpounds acWBh @iwryse BrogResis H‘\/F@rﬁ'?méﬁ"'@aﬂb'@@'%tﬁg@l rF'i”EfofrﬁN\ﬁW l?ré’ﬁk'&'? etal

sphi nagsi ne kogmS$ RledropBitol PR3 N@urosmlaa%@brs@skl nase 2. The conpounds
according to the inventiaon prefer ablé exhi bi t an advant ageous bi ol ogi cal

activity whi ch %! H@%Pé‘t‘@@f’@%ﬂt rRiedh etré%%atkﬂ’éﬁ,ﬁFheb%@p?%lsé?fﬁan?%rce@(arml e.
I'n such testmdubdteby chemotherapeutic agents. Thus, overexpression of SphK1 increases the

resistance of breast cancer, prostate cancer and leukaemia cells to chemotherapeu-
tic agents, such as anthracyclines, docetaxel, camptothecin or doxorubicin (Nava et

30 al. 2002 Exp Cell Res Vol 281 page 115; Pchejetski 2005 Cancer Res Vol 65 page
11667; Bonhoure 2006 Leukemia Vol 20 page 95). It has been shown that the
increased presence of SphK1 results in & shift in the ceramide/S1P equilibrium
towards S1P, which promotes apoptosis resistance. A possible mechanism here is
the inhibition of the mitochondrial cytochrome C discharge by SphK1, which nor-
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25 conpounds according to the invention exhibit and cause an inhibiting
effect, which is usually docunented by 1C50 values in a suitable range,
pr ef er abl woimitdre7an cr onol ar range and nore preferably i npeheranerrodiar

range. In general, all solid and non-sold turnolirs can be treated with
t he conpounds of the formula (1), such as, for exanple, nonocytic

| eukaem a, brain, urogenital, |ynph 38 system stonach, |aryngeal, ovarian
and lung carcinomg, including |ung adenocarci nona and small-cell |ung

carci noma. Fovallhespreseatgpdresarlyrevenicia pmgbsma'ted ceppaasthgatvierand!. R0@uBiood

mvention ar 8o G Ropo T Ao ks Ria YOROGERRRDI Y~ he conpounds.

accordi ng to theorivewety, spexifid leckatie olISpi expredsive tpropime esifNAird/ or

treatment of, di seas ich are influence i biti n of S hK1. The
present i nvehtiHh CFE@”E?‘Bng?requﬁt"e%ca#‘Bn%cﬁ’fﬁgéﬁLeéjﬁﬁ%rfi@r feRE 430 Efrhe i nventi on
as nmedgcanentkobdastdéros onpaseaneaticenehades en@:rtem B:rﬁestrlg@erteber theastfegestt and/ or
pro- 5 phyl ax ses and S accordlng

i s is co
Pothe | nventianthetRen e Sononear L inielie difh Pue BB R it e
tLeat ment anGSWafﬁL@ph)@bMU%lcﬂfChtehﬁVdéP.I?d_pdgéQam Tapadt all zmoamem?t hod for
t he treatnen t he S es . .c [ i s n of one or
nor e conpounsfg&o& o‘f%g%@ B[rcp{:% nrﬁ@ﬁtgpéiﬁt'{‘]?% Eﬁ?gﬁfﬁ Hro 4o‘i""‘g§uch an
adm ni strati 695; FdhéfresknBSi5 OéindeARES Vol @aﬂagzei 98g).t 0 any rramml i an speci es,
for exanple a

mat e speci es artic humans; rqdent i ncl udi ng
nice, fts and%'&%?%hoﬁ’&%?f@o“%ﬁ&%d@ t aL%‘%‘éede%ﬁéo Qf%[pg& Z@gtge "Ani mal
hodel s are oﬂegmieeatmetché@ges&x@@fdlmvceﬂeslaﬂue@obg@tal NSsis WaEEIR irfcheied
tepresent a npdel for the treatnment” of human ‘di sease The nS|t|V|ty of a

particul ar c¥Mth MeEPIINGARH thePRFIRE BB M AdUadiopolt r}"?981t 0si933iing

i nvention capatheasi&tﬁﬁam deshsby id é}sd/sadg@rté@@pme fhyfthethé Yormatiebft dar@oof t he
cell is conmbined with a égpoun accor ing to the invention h \régy ous
c 3B

concent r at i o¥i®SHEY TBO58S Seyeas!Y {nFRiteRAT Y-S 18 WEYRNTIhe PERESTY € fhe

activeiggent feckptor 0¥ bhedhEhdchithlRCRIphrsaéd BhkRva Q00 BlocAi@NamNBiol N addi tion
to block the secretion of ang genem spr onot |eﬂ% substancgﬁ?or to . .i nduce

cel | death. PRI Ayresshvril 8'sokhes adale I derifirrenilion eflitrrblastedo gup s

from a bi opspysarrBbiasteriang shudih tshRemSRINCRTd [ rbsé.brmersf brdticMidezRe Spdtier S
expressed The dose varies deﬁendln?eon t 2e0|f|c conpound used, the

specific di sB%WERS UGB agdiPr emrle dbe kinad ”OQH'I'?QO pféﬂthpc’?sa'éé:@W? Bi cal Iy
sufficient tpagopgs)derably reduce the undesired cell population in the
target tissue, while the viability of the 25patient is maintained. The
treat et is generally continued until a consi derabl e reduction has

occurred, for exedEbLnabuhERat thakembobfis iee | t8fhd MvémRinGalite BociRN, and
can be continued unti| essentially no undesired cells can_be detected in
t he body. inhibition of sphingosine kinase 1, but not of sphingosine kinase 2. The compounds
; according to the invention preferably exhibit an advantageous biological activity
; which can be detected in the tests describéd herein, for example. In such tests, the
25 compounds according to the invention exhibit and cause an inhibifing effect, which is
usually documented by ICs, values in a suitable range, preferably in the micromolar
range and more preferably in the nanomolar range.
In general, all solicd and non-soiid turriolirs can be treated with the compounds of
the formuia (1), such as, for example, monacytic teukaemia, brain, urogenital, lymph
30 system, stomach, laryngeal, ovarian and Iung- carcinoma, including lung adenocarci-
noma and small-cell lung carcinoma. Furthar examples include prostate, pancreatic
and breast carcinoma.
As discussed herein, effects of the compound according to the invention are
relevant for various diseases. Accordingly, the compounds according fo the inven-
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30Use As described in the introduction, Sphi<l, S IP and the cell
surface receptors Si P5 thereof are involved in a nultiplicity of

physi ol ogveado1 eedrqat hophysi ol ogi cal processes. For this reasemiyidroszan be
expected that the inhibition of SphKl by the 6 substances described here
can be utilised for therapeutic purposes in various diseases. The formation
of Si P by SphKl and the associated shift in the ceram de/ S1P equilibrium
results, as stated above, in the cells proliferating to a greater extent
and 5Sbecomi ngoriBreauseR S irStha BtophglafiB @PH R tréaBidniyf disealed QhRhalre fifinehdean of
SphK1 can be derlved t%ﬁefrom in hyperproliferative di seases, such as
cancer, psorpégih?' IqneRs 6dis and arteriosclerosis. The corrpounds of the

formula I on WiHhorebdr irvemedH themfdre r&éﬁ@fﬂo adHp Ve RctdthinBitd thephkehtiamd t hus
regul ate and/ or npdul ate the S1 P |evel, rpEOS| ti.ons which COfTPI‘I se these

conpounds, aRtMaFEAMS R/ I srdicasit éS‘H’el gientsdn KierreRBentiaiar e

treatmgnt of phﬁ@ﬁ@oﬂt‘hé%@ﬁi&ﬁseala@s Q@d@rtﬂé us@bt cosm%dﬁdéla@l:da@ﬁg tesmlelndzehurmur s
can be treated with the conmpounds of the formula X, such for exanpl e,

monocytic | eliRAERRE prSP%ﬁaHO” ﬁr%@%ﬂﬁi‘“ﬁﬁwt“ PLAasAt @gieéfﬁat@?'ﬂfr?é’@f?r PrefYngeal

ovarian and |aRef ¢ €ifaRBasdsNSAAIALHE b HIbhRIBIPE eainiiTRf fiadafi@s - cel |
| ung carci noma. Further exanples include bowel, prostate, pancreatic and

breast car ci €2SBSfOmPrising th%@%’mﬂ'@é’ afipnLok Qe ineRTe |Cﬁm€@¥Wd5§IC69de9 taithe al so

plays a rol eidvBntidheoRatientBhbed orduchlapofinyesssiop. (angi ogenesis). |In many
di sease processes angi ogenesis is either causally at the centre of the

di seas@0or has HdERASEEMP gnefanedonsio K NGRS SPERes ot Hemple aRse. I n

gancer event fyatd Qdec@saFM@ulawn%%nﬁﬁeﬁtSr Pietukiing rhiBe, [rB8 dndMRHstdrSirag-
20enl ar gi ng and possi b spreadi ng i nto ot her organs. Further diseases in

whi ch angi ogBiedPEses| %%s dp0S. GBS elaninifgl @odele aﬁﬁs@frmtagqsyorsmq%%@

arterioscl er pgbstiANehLWhert HBRFGTescPls Rl Bt HaGidafméfir RQRAR H)éeé@@ i nduced
macul ar degeneration, rubeosis iridis or neovascul ar gl aucona.

conpounds of t nehersengitiviy of aperiigiasieel i seatmeahithoie ceMpadeds %@ﬁarfm €h
i nhi bi {5 Sth%eﬂH@brﬁlBH%aﬁ Sg'db@hﬁméﬂ%w VIﬂB@éQt@tT?plgéﬂyhg c§|1-ur5) of Bedell is

conpositions which conprise these conpounds, and the nmethods descri bed can
t hus be enpl wﬁam%wthr@ecomp@awr@@ﬁor@ﬂg Eqwfé@émmng@agté@nous CONEgPTRNFHTe

SphK1 and SI B denbd Uethe whizh 1&3&%&&%@%9&@ th%' afcfh@ég r!t@{io' I@Wer e Gt | on and

secretion of immune cells (Rosen and (Goet Rev | mmunol Vol 5
30page 560) &itylasSd Fraansentraiion wed in WW\"@@&OW@?&%QC&{@nGﬁ apgiegenesitne system

and in infl aanﬁ#&.hg sBBAGRRILS 1o §Bué@1&@tdf% ®or fifind ATAHAE LSY ShF B hideeases
the formation and di schar ge of in mast cells,” blood platelet cells and

sone nﬁ@ionucpfe%ﬂf“’}é'?ﬁdjg@ﬂﬂré@quwﬁ‘ra”@ﬂea[%t?@@he@cwer cglf lpes fiewhigbl 92 page
882; di veraS?n@ R 48Fs£@051 | nmunol Vol 174 page 1153). The activity of

Sthl is greatly increased, in _
' he dose varies dependmg on the specific compound used, the specific disease,

the patient status, etc. A therapeutic dose is typically sufficient to considerably
reduce the undesired celi population in the target tissue, while the viability of the

25 patient is maintained. The treatment is generally continued until a considerable
reduction has occurred, for example at least about 50% reduction in the cell burden,
and can be continued until essentially no uﬁdesired cells can be detected in the
body.

30 Use

As described in the introduction, Sph'(‘t $1P and the cell surface receptors
S1P4.5 thereof are involved in a multiplicity of physiclogical and pathophysiological
processes. For this reason, it can be expeacted that the inhibition of SphK1 by the
35



35particular, by factors such as tunour necrosis factor (TNF) and
crosslinking of 1gG 7 receptors (Stunff et al. 2004 J Cell Biochem Vol 92
page 882;whDeloorio7etr9lal . 2004 J Bi ol Chem Vol 279 page 4476BJT/EPHWIHIPI7 on,
it has been shown that SphKl and S1 P are inportant for the TNF-dependent
formati on of pro-inflammtory enzynmes, such as cycl ooxygenase-2 (COX-2) and
nitric oxide synthase (NOS) (Pettus ef al. 2003 5 FASEB J Vol 17 page 1411;
Kwon et al.2001 J Biol Chem Vol 276 page 10627-33). The conpounds of the
formul a | onsustarivet iescrived dertd cam bes.itliasdtbr dredapshitic buippkédbintvaBplhkdisand t hus
regul ate and/% nodul ate the S1P | evel, conpositions which conprise these
conpounds, %°he net hods described can thus be enpl oyed for the treatnent
of inflammati on'Fhafdunﬁhbncﬁf&BS:eéSthﬂdmdaBe assderatsi shift mrthe cerasided IS8 s, pso-

10ri asi s, nultl Ie OSI r.oni c. | bowel ases ohn's
di sease, coll ‘f'u'ﬁlorlu %&%t%n%bovﬁdn F g@;qaig@eré '&g E’a %rgg%gext%nt (ge
conmpoufds of bedmmﬁg)muudz aes(s!tz)ntdxaapcﬁpﬂmttd@rfrmme gbeeranedctfoorobebKﬂ soh &ei on and

i nvestigati ogerof dt,[Ee grcrtni.r\]/b%a/ el ifexeﬁlr essi.an ofS %o | nase, rl' n Sadéj' tloon
they are par- 15ticdrarl TYRISIE RIYF CREEST H?a@%%aé]t Pt RIS STt

di seases i n sierandcitedosaorbdis. Uheagul pauads ofrtheilfcsmurabenh vapdth thisnagentiantd vi ty.
It can be shpwn that t.he. ) cordln he | nt.i o ve an
anti-proli fegaﬁﬁ%éa%?'?bwgﬁﬁ%\% ainﬁ(ilaus}(rg% ‘?ré%?"'q”ﬁ%hl? §ﬁ:§§?l The
conpounds , 26apestiahsvei¢hocdrineise niveset dobpoanes, admthm siethiods descridepabm ent
having hypegr prol i f ratlve dlse r | e i nhi bi t rowt h,
Co redifie | n-B R Eor LBaR S oh Pls SRR b B\ iPBe aed V'
Fnhibit t ransqﬂld&nmouaj cemtbeqnaawd Wﬁumlc@mp@ahdsﬂ@‘ﬁﬁ@&)rmul@ A, Guth asuer repa| r,
etc. The pr esent nBoun Ee sui tabl e forﬁ |59rF1 5gtl c.or th

our poses. QTG |epkserBiAn i, HeagRpl N YOPRFLI= N8 bot

prevention oﬁvaila&me@qgadsuicnhmat|ﬁe|nam@iungraﬂeﬁm£&mma Gﬁdjldm'fall-@laﬂslun@'hEr—
preven- tion of g # eration is
ng

1
P omounds. acEaPEBnEutsT ERem S Rs i REReRET Grodast Tastisale fht Al 0 or ¢

di seasgs fornexanple to prevent the growth of tumours, prevent metastatic

grow h, di mni st enps associ at di ovascu tc.

% Cer nat vl v tHRS BB IR GoL R o1 7 HsS PRUaAaRM BB sEoBraaILe”

dih seﬁses by Blbablvé:t;@m@ngbgeﬂiﬁﬁsf?\ﬂhImgadyh:ﬁse%hb @I‘dbébsésymﬁ@i@g?‘\eéfs i buehel@ati ent .

The host or patien an bel o mral i an_s or exanple.a

orimate spechaisahar fECan Py GREAE of TR IR on B Feseg (e Lol aRe Gng

hanst ers; rafiei dl@asholh&ﬁﬁcm@wﬁts ﬂéﬁuﬁam@atﬁwguc@teﬁes:é\msm mrtﬁ@leJnSOL&rb@lr@f

interest for experineptal §5| nveds %? P grow di ng, a nodel ohr treai ment
ibly spreading into otker drgans

of humdf di sBAaling gha possi urtherdiseases In whi
angiogenesis plays an important role are psoriasis, arthrosis, arteriosclerosis and

eye diseases, such as diabetic retinopathy age-induced macular degeneration,

rubeosis iridis or neovascular glaucoma. The compounds of the formula | on which

this invention is based and which inhibit SphK1 and thus regulate and/or modulate
25 the S1P level, compositions which comprise these compounds, and the methods

described can thus be employed for the treatment of these diseases.

Furthermore, SphK1 and S1P influence the proliferation, differentiation, migra-
tion and secretion of immune cells (Rosen and Goetzl 2005 Nat Rev Immunol Vol 5
30 page 560) and are thus involved in various funcﬁons of the immune system and in
inflammatory processes. Stimulation of the immune system increases the formation
and discharge of S1P in mast cells, blood platelet cells and some mononuclear
phagocytes (Stunff et al. 2004 J Cell Biochem Vol 92 page 882; Olivera and Rivera
2005 j immunol Vol 174 page 1153). The activity of SphK1 is greatly increased, in
35 particular, by factors such as tumour necrosis factor (TNF) and crossiinking of 19G



The susceptibility of a particular cell to treatnent with the conpounds
according to the invention can be determned by in vitro tests. Typically,
a cul turewof2otiezoel | is conbined with a conpound accor di Rgr/EReol (1e7057
invention at various concentrations for 5a period of time which is
sufficient to allow the active agents to induce cell death or to inhibit

m gration, usually between about one Hour and one week. In vitro testing
can be carried out using cultivated cells froma biopsy sanple. The viable
cel | s renui nieegptafd @turifhet d.rasat weddl Bioehehheol qagedd?2; Dhlen dbsle28@r J es

d di t i, £ . th ifjic di 10

e 0, cr ek EaSRS AL GBS RAR 5Btnel e Suler ety B Lt
consi der abl yatedmpedartdort the TturchiEpien geht cahdatipo ptpratinfamrhatotyhen ziymegeduchi ssue
while the viability of th jent s .maintained. The.treatnment I

general Iy cont FriRav e REhke el e Peduliren as! BERuF PLal, g,

exanpl g an aFABEBsIVa@lOpagb0%d t;eduet étan 200 § Bid! Chbin \tull 276 pageanebaTe3s)be
body. | For TPRESTARMIE At PERIB] o8 G Ee TP OB RY I for
det ection of SpiK eaAdtHUeNEgUEE wReDr MkLIatSthS ISy Fabvdl rarmdeitibhowhipabmay s,
exarpl o cel | PER PR G oaBRa oe (B o0 SRR e RN M DL P P07 16,
2783-93) andtresteringofdhfldniaas@eindecaaitisezBs, Suth 8¢ afKanp] atafbstiercels, pdo-,
Oncogene, 2001, 20, .7064-7072). For It@he czet rmnpation ?ééﬁe” in stages in
the sighal t FEHSJULERIDRCIBDSEHEONF fiflammatony Powshiliseatas (CoRS&SFEFFi sed in
order to nodubidt eldehabbghmb a0t ether xasmlcatissizephiens et al ., Biochenmical J.,

2000, 351, 95-105). The conpounds according to the invention can 25al so be
used as reagents for testing kinase-dependent signal transduction pathways

in ani mal s and/The geidousdd iR faPUR] (B d2h finftherBreChd Metidbr 1B SRERG amaNnt | oned
in this appljcatijo t he [

. Fo dentification of sjgnal. transduction
pat hway and P&?St@éﬂ%’f’fﬁ[ﬂﬁ aghvity of 8¥9re%%?ﬁ§9¥§k'wemjé‘eq?d\‘}§f‘i G¥ 255 Bital
transdyst i ontiadrivatable Y& s Ws diagh&dlit insdtBoddav edisleasel apeshrettidralitte nodel s or
nodel systens, for culture podels (for exanple Khwaja et al.,

exanpl e %éal | c !
EMBO, 1997, Y@e9yaips shsturhed rpli&ingsyectivithnsgeni ¢ ani mal's (for exanpl e
Wite et al., Oncogene, 2001, 20, 7064-7072). For the determ nation of

certain stages in the signal transductjon cascade, interacti ng conpounds
35can be utili SEEPTRF thetdhereemPaRsst3e0rdingria e nNtiaR AR¥E &N 8Mkphens et

al ., Bio- O9pehrpatialacton in2fQ0n adkhotrenkAblumolihtceenmrs BespaGrr di ng to
the invention can al so be used as reagents for testing klnase-dependent

si gnal 29 r ansBEROHIBG 1phE MRsPEoN FreasdmHaibieredia Agiatieay havig & iernrpleiadveyr in
the clinical ddeskassexamplete Mhibif timblf §rodeté RALS Milammation associated

with a lymphoproliferative disease, to inhibit transplant rejection or neurological
damage due to tissue repair, etc. The present compaunds are suitable for prophy-
lactic or therapeutic purposes. As used herein, the term "treatment” is used to refer
25 to both prevention of diseases and treatment of pre-existing conditions. The preven-
tion of proliferation is achieved by administration of the compounds according to the
invention prior o the development of overt disease, for example to prevent the
growth of tumours, prevent metastatic growth, diminish restenosis associated with
cardiovascular surgery, etc. Alternatively the compounds are used for the treatment

30 of ongoing diseases by stabilising or improving the clinical symptoms of the patient.

The host or patient can belong to any mammalian species, for example a pri-
mate species, particularly humans; rodents, including mice, rats and hamsters; rab-
bits; horses, cows, dogs, cats, etc. Animal models are of interest for experimental

35 investigations, providing a model for treairr-ent of human disease.



Measurenent of the kinase activity is a technique which is well known to

the person skilled in the art. CGeneric test systens for the determ nation
of the kiwaswmiggminity using substrates, for exanpl e hi stereEéfoowoesanpl e
Al essi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic nyelin
protein, are described in the lit- 10erature (for exanple Canpos- Gonzal ez,

R and denney, Jr., J.R 1992, J. Bi8l. Chem 267, page 14535). For the
identification of kinase inhibitors, various assay systens are avail abl e.
In scintillation proximty assay (Sorg et al., J. of Bionolecular

Screeni ng, 200 519) and at e assa t he radi pactive
phosphoryl at i oznl?fsuéc t'BﬁB“?f Fﬁi’é‘b‘ﬁadée@&’ tr‘?eﬁmﬁﬁté”ﬁ‘a@g CBMPRUIEIACCA N d as
substrat e usidige gaeBorfddn beSdéTBasHEEBy m| vitrd ﬁ@tspTﬂﬁﬁM}&a adiltupd of thBichIl tsor y
conpound, a dechlg%ied radi oactive si none at all, is det ect abl e.

Furt her mor e, “%18 WEB G<oMPREng @%“cﬂr@‘gﬁl ' hﬁé?véé‘ﬁ‘é’h%té’af'e%ﬁ%{}?@@ rRREE &Y

transf gr (HTRpERED bf tanslwhicH ¥ aFsaaaco BN fame%tw&@ge(rfﬂo ‘h@m@r&lt@s@amyar e
. 20sui tabl e as ﬁ%ﬁﬁ?/g nmet hods &SI l1s et al., J. Bi onol ecu ar Scr.eeni ng,

2002, 191- 2%4phi AR wekally Retwern FPaut P%hﬁﬁl%ﬂoﬁgw nBtHERtesds a

speci fic ant tAoBY cagiad 36t ushfolitatdd el HaRt 4 bibpat spipl@fThaliHiassRy system
from Echel on% 25There are many di seases assocl ated with deregul ati on of

cel lular pro QW%?'QQ@EW taﬁéreef@vqntaé%%n Cap8pt-osi s). The conditions of
interest includme ddét vafigs B6ienbingidnafe Efeciffd@niRuh@® & theliRechrRrmrRIABsS

accordl ng to the invention are suitable for the treatnent of various
condi t i'Bns wHErRatiERsialus.tp Aoihprapestic depedn ipsalivsyfidentsangerahyd® h nuscl e

cel |'s and/ or rdduk sHEdREYeF 831l popution frtBe tdibétBbud AMRY thefviadilnesars |
Yesulting in 30restricted bI ood flow through that vessel, for exarrpl ein

the case of Ra¥NhSRANENEE (kg reatmest Eﬁne@ﬂbFﬁgiﬂU%d grtdpicopaide@Pier  di seases

of interest pdukisiehad BLRSE IS O@hiple SOEOBANALYATIY AlduBiGFATRe BdILIRI-
graffrig, vein graft stenosis, peri-anastonatic prosthetic restenosis,

restenosis afeRrNgHEMOM extipuest urlll @ ERtCHF aCENBREE Ur&ea"%%ei'ﬁ@k%dete@edm. or
art 15 WO 077921 descri bes azinyl am noazol es as protein kinase

i nhi bitors. WD 2003/ 078423 descri bes conpositions which are suitable as
protei n ki nase 5i nhibitors. WO 2003/ 078426 and WD 2003/ 078427 descri be

azol yl am noazi ey tasidBriiciidh Jﬁ'd@ér%l AR Rickiey Eathway amozggé/cﬁ&s&aﬁer-
descr’i bes 3-substituted 6-aryl pyridines which act as |igands of Cba

recept.ors.. 18%ONSbehyeERAAoULEgRS! |t@@§d@f@faﬁﬁhhwvwaﬁ@ss Fiftists MAVeli hydr o- 3-
developed suitable models or model systems, for example cell culture models (for

20 . example Khwaja et al.,, EMBO, 1997, 16, 2783-93) and models of transgenic ani-
mals (for example White et al., Oncogene, 2001, 20, 7064-7072). For the determi-
nation of certain slages in the signal transduction cascade, interacting compounds
can be utilised in order to modulate the signal (for example Stephens et al., Bio-
chemical J., 2000, 351, 95-105). The comp‘ounds according to the invention can

25 also he used as reagents for testing kinase-dependent signal transduction pathways
in animals and/or cell culture modeis or in the clinical diseases mentioned in this

application.

For the identification of a signal transduction pathway and for detection of inter-
30 actions between various signal transduction pathways, various scientists have
developed suitable models or model systems, for example cell culture models (for
example Khwaja et al., EMBO, 1997, 16, 2783-93) and models of transgenic ani-
mals (for example White et al., Oncogene, 2001, 20, 7064-7072). For the determi-
nation of certain stages in the signal transduction cascade, interacting compounds

35 can be utilised in order to modulate the signal (for example Stephens et al., Bio-



am no) benzof urans, benzot hophenes and i ndol es as ADG receptor agonists. WO
2007/ 100610 descri bes pyridine, pyrimdine and pyrazi ne derivatives as
CXCR3 recept28tl/ev@thul at ors. 15Summary of the invention ThePGHERMVYT0T el at es
to compounds of the formula (1) in which, in each case independently of one
another: R1, R2, IR3, R4, R5, R6, RV, Re R9, R10, R11, R12, IR13, R14,

R15, R16, Rl?denote H, D (deuteriun), ®A, OR18, cr4, F, C and NR16R18' ;
where IRl and R2, R3 and R4, IR5 and R6, Rl and R11l, R12 and R13, R14 and
R15, R16 andcmmoaldgelﬁﬁ@r35’ﬂa951‘1ﬁ5b5®h conpeurdssaschrsing tedhg @aern‘@nwanoxygen)

where R9 and

o and R7. ROo458 DFrg e pemn S ipfitiig Rhase iR Rforihipn Ay A o pANARE e

R15 and R16, lnl%llﬁnada@nﬁafwcelbgémrfermocl@lyorrmfb@cllrnlmgeeaﬁﬁmémone@yncﬂh|5c al kyI
having 3, 4, a;? ic?' 7 C atons or Het having 3, 4, 5, 6 or 7 ring atons;

11 where R1 arﬁ:] , 1f YL = CR19. R11 and R121 R13 and R19, if Y2 = CR19,
R14 anfl R19, if Yi = CR19, R15 and R16. R12 and R19, if Y2 = CR19, together

o e ca AR e 0 RO ML SR8 Rgand the ©
R19' denot e HperBpn skullid:lmahe NRlCBeRﬂeﬁrc fef syﬁbms Bor thﬂiletarmlhbmqn dfithe KBase\VB,
s absent . 109Lhorad sl RiBarbs et (iAot Al FEBT e Y Of
[ C(R19) (R19’ )$€|‘!ﬂ\|(3991,93 1AgeB33-BR&RID Xhe ﬁéﬂ@)/éll%l[ﬁbﬂepzare described in the lit-
\T}]eR;L 2) \/?OV\F%%%@%QB}QX% a? C%%)P OF%E%%%’((:%‘%%] (Igé 9%0‘%6 | (ol a16fﬁ P havi ,ng
T3 4, 5, 6 oChé’mCE&I@ageMﬁSSI)hl ch 1, 2, 3, 4, 5, 6 or 7 H atons may
pr ef er abl y be replaced by F, C, Br, ON and/or COH OR19, OC(0)R19,
For the identification of kinase inhibitors, various assay systems are available. In
scintillation proximity assay (Sorg et al., J[. of Biomolecular Screening, 2002, 7, 11-
15 19) and flashplate assay, the radioactive phospherylation of a protein, peptide or, in
the case of SphK1, a lipid as substrate using gamma-ATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at all, is
. detectable. Furthermore, homogeneous time-resolved fluorescence resonance
energy transfer (HTR-FRET) and fluorescence polarisation (FP) technologies are
20 suitable as assay methods {(Sills et al., J. of Biomolecular Screening, 2002, 191-
214).
Another non-radioactive ELISA assay method uses a specific antibody against

S1P for the quantification of S1P (assay system from'Echelon).

25 There are many diseases associated with deregulation of cellular proliferation
and cell death (apoptosis). The conditions of interest include, but are not limited to,
the following. The compounds according to the invention are suitable for the treat-
ment of various conditions where there is proliferation and/or migration of smooth
muscle cells and/or inflammatory cells inio the intimal layer of a vessel, resulting in

30 restricted blood flow through that vessel, for example in the case of neointimal
occlusive lesions. Occlusive graft vascular diseases of interest include atherosclero-
sis, coronary vascular disease after grafting, vein graft stenosis, peri-anastomatic

prosthetic restenosis, restenosis after angioplasty or stent placement, and the like.

35



15NR19C(0) 0Z, C(0)O0R19, C(0)N(R19)(R19) or N(R19)(R19'), or Het having 3,
4, 5, 6 or 7 ring atons, where Het preferably represents a saturated,
unsat ur atwé 01/@emat i ¢ heterocycle having 1 to 4 N, 0 antfGEPSB1HEGHS,

whi ch may be unsubstituted or nmono-, di- or trisubstituted by Hal, F, C,
Br, ON, A, OR16, WSR18, N2, N(R19)(R19.), NR16000Z, OCONHZ, NR16S02Z,
S2N(R16)Z, S(0)nZ. COZ, OHO, COzZ, =Sl0=NH, =NA, oxy 20 (-0) and/or =0
(carbonyl oxygen); Zdenotes Het, Ar or A;' Adenotes unbranched or branched
al kyl havi ngPlior&t 3, 4, 5, 6, 7, 8 9 or 10 C atons, in which 1, 2, 3, 4,
5 6 or 7 Hatonms may be replaced by F, Cl, Br, CN and/or OH OR19,

CC(0) R19, NR190(0)0Z, C(0)OR19, 25C(0)N(R19)(R15') or N(R19)(R191; and/or
i n which one or WOWOTRIAZY 9g1 alepgiben\azingameplazcles abyrdlein EinaSOinh&d@rs. CO, COO,

and/ or | GHECH or Bpec0oi5725 el cGRkbRRarSyion s sy S BrabRghgsS,

at ons, 5i n whinbibitdes. 2, 3, 4, 5, 6 or 7 30H atom; may preferably be repl aced

OO e LR s e ORlsg%romnw

each of whi ckinase imbibiters. di - or trisubstitut ed by Hal, F, C, Br,

T s T Sl s R B,

denot es a nonbESa ldceptors.tricyclic saturated, unsaturated or aromatic

het er o(gggcl e haVW?ﬁ}%‘t@@‘%ﬁgﬁ%&g/ IC‘—)@F" > .tgérﬂ]sés V\hiﬁ%\gﬂﬁ% b ugsu\t/)\?t isf?itSEd
,NOZ N( R19) ( Bh9h o) betdBLEEHI0 Be nZoKaNHEne NGB0 Es aSAPN( BE&)td; adeidrsrz, COZ,

CHO, COz, =S, =N and/.or ar bo axygen ndenotes 1,2
or 3, n, o deno@ 696\%1%}%§,dg5ﬁ5%‘?8tp§§d'ﬁe pfr'm&f ”%arbcpgﬁaﬂﬁ“%/ﬂerf‘??gv‘?ﬂ%ﬁn so t hat
conmpounds of CXORHF recaptbembdi)iators. whi ch (a) V is absent, and

15 Summary of the invention

The invention relates to compounds of the formula (1)

M, ~ RIQ Rt1
1 RS MF M R12

l 2
2 )\ R13

MY ’

Y W
R14 Vg

20
R3
R4

RORE Ry R16 R17 0

25 in which, in each case independen:ly of one another:

R1I Rz, Ra, R4, Rs, R6, RT, Ra, Rg. Rﬂ.o’ R”, R121 le RM, R15, Rw’ R denote
H, D (deuterium), A, OR'", CN, F, Cl and NR™R"?;
where R" and R?, R® and R, R* and R®, R" and R"", R"? and R™, R"
and R™, R and R together may in each case also form =O (carbony!
oxygen);
where R? and R", R' and R?, R* and R®, R® and R*, R* and R®, R® and
R®, R®and R’, R" and R, R" and R'", R" and R, R"? and R, R" and
R™, R and R, R'"® and R"" together may in each case also form cyclic
alkyl having 3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring

35 atoms;

30



(b) W= 0(0)-CH2-Het and physiologically acceptable salts, derivatives,
prodrugs, solvates, tautoners and stereoi soners thereof, including m xtures
t her eof i woaoli/¢atd0S. The invention furthernore rel atEesermpicdsrred,

i n each case independent enbodi nents of conpounds of the fornmula (1), in
whi ch in each case, independently of one another: Preferred enbodi nent (A):
Rl, R2, R3, R4, R3, Rs, R7 Re, Rs, RIDO, R11, R12, R13, R14, R15, RI16,
Rl17denote H, D, A, OR16 or NR 18R18'; where Rl and R2, R3 and R4, R5 and
R6, kw and R11l, R12 gnéte RIBandk®P and =RIR"° Rlenam¥ RI7atdge! hgr = rmvgi n each

case alsoform =0 (cpts 19 gepkise 2 an nd R3
R3 and R4, R4 and R5ﬁ %@M qﬁ% ?ég W@@Rﬁ ga%a Béff 85 RP! ﬁﬁ

R12, R12 and R13, Rlﬂvaéﬁue@TEPaSRﬁoé‘PfH’ REEC qorblehrndpith the ggiedtondendi n
each case al so form gdd semaltswhidnakiengedttadhed, 6 or 7 C atoms or Het

having 3, 4, 5, Or ./ rin to Preferred enbodi nent (B): R19,

R19' degote H, A, E&R%éa |f§ g@@*eﬁ%@é enbodi nent (C): M, M. M, Mdenote
CR19; Preferred efoedi rrmgno{d:r)r DM, oRYMONIRERN, Fand BVPCNMBHelVd denote CR19;
Preferred enbodi ment (E): M denotes % and ML, M8, M4 denote CRL9;

Preferred enbodi ez () Maviy gdenoteSRN odhd ML, M2, MB denote CR19; 35

Preferred enbodi geng (G)denwpe,ch@d;enote N, and M3, M4 Preferred enbodi nent
(H: ML, M denote N, i 1Pref§ﬂred enbodi mrent (J): M, Mt denote N,
and M2, M3 PrefeM edd@ﬁﬁfd@%rifRfk)NR ris gsent denote N, and M3 Pref erred

19
gggg?egeg?lgl_) 13 Pr r‘(E@dl EE%GJE@!%(RQ F@Rg ﬁ(§¥%§ oi es
19 Preferred errboH Fﬁe)n[& : (M&ﬂ) @ﬁ) )%ﬁrd)]D‘ZZ sHdt 5]]
O)OR“’ R“’ Hor D;
where V, W and Y, together may in each case also form cyclic alkyl having 3,
4,5,6 or 7 C atoms, in which 1, 2, 3, 4, 5, 6 or 7 H atoms may prefera-
bly be replaced by F, Cl, Br, CN and/or OH, OR"®, OC(O)R"®,
15 NR™C(0)0Z, C(O)OR™, C(OIN(R™)(R™) or N(R'*)(R"), or Het having
3,4, 5, 6 or 7 ring atoms, where Het preferably represents a saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubstituted by Hal, F, ClI,
Br, CN, A, OR™® W, SR NQ,, N(R®}(R'), NR"®*CO0Z, OCONHZ,
NR'®S0,Z, SO.N(R'"®)Z, S(O)nZ, COZ, CHO, COZ, =S, =NH, =NA, oxy
(-O") and/or =0 {carbonyl oxygen);
Z denotes Het, Aror A/

A denotes unbranched or branched alky! having 1, 2, 3, 4, 5, 6,7, 8, S or
10 C atoms, in which 1, 2, 3, 4, 5, 6 or 7 H atoms may be replaced by F,
Cl, Br, CN and/or OH, OR", OC(O)R'®, NR'*C(Q)0Z, C(O)OR™,
25 COIN{R™)(R) or N(R™)(R™);
and/or in which one or two CH, groups may be replaced by O, S, SO,
S0O,, CO, COO, NR™, NR™CD, CONR™, cyclic alkyl having 3, 4, 5, 6 or
7 C atoms, CH=CH and/or CH=:CH groups;

or cyclic alkyl having 3. 4, 5, 6 or 7 C atoms, inwhich 1, 2, 3,4,5, 6 0r7
H atoms may preferably be replaced by F, Cl, Br, CN and/or OH, OR"®,
OC(O)R"™, NR'™C(0)0OZ, C(O)OR'™, COIN(R™(R™) or N(R'®)(R"®);

Ar  denotes phenyi, naphthyl or biphenyl, each of which is mono-, di- or
trisubstituted by Hal, F, Cl, Br, CN, A, OR"™ W, SR, NO,, N(R™)(R'),
NR'*®C00Z, OCONHZ, NR'®S0,Z, SO,N(R™®)Z, S(0)nZ, COZ, CHO,
coz,

20 -
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Preferred enbodi mnent (0): Wdenotes [C(R16) (R19')IpZ, CO[C(R19)(R19.)]pZ
CO0-[C(R19) (R19')]pZ, [C(R19)(R19')]IpPN(R19)-Z, N(R19)-00-[C(R19)(R19512,
C(0) OR18, waami1 /o274, Preferred enbodi ment (P): Z denot es MSI/ERIRHOT0S
Preferred enbodinment (Q: mdenotes 1 or 2; Preferred enbodi nent (R): n,
denote, 1 or 2; Preferred enbodinent (S): p denotes 0, 1 or 2; 10and in
each case phyS| ol ogical Iy acceptable talts, derivatives, prodrugs, sol -
vates, tautoners and stereoi soners thereof, including m xtures thereof in
all ratios. Het inreagh pasd, indepdndaritp cf manothéredénumna monof, bi-toh&t-nor e
relates to compoundsofic LGl Thkduletdn HMifloRaR it TREHGTERS 4 descr | bed

here, in which in each,c

R3,
R4, R5, R6. R7, RS, gaflion %?Efo"ﬁlfh pen% %ﬁitﬁ tegeﬂ%moﬂ%d' F?i%?é’ﬁgize H D,
A OR' or NRI 8RS : turstly Idal Bl Be CNRA, ARI® MY, SR, Nad N8 YRIM)and R11, R12

and R13, R14 and RthNR%@‘dD(Rﬂ)ﬂH!ZOﬂﬂBEQTZZnWZ (R @I@Q’é@@i@-l(ﬁorm =0

(carbosyl oxygen); 2 R3 and R4, R4
and R5, R5 and R6, Rg R?gHRN%nod(y@) ?Fﬁﬂ orid ‘l"@?@ R12, R12 and

R13, R14 and R15m Rl&ermﬂeis RiBor R16 and RL7 toget her may in each case al so
formcyclic aIkyI grég 4 5 6 or 7 Catons or Het having 3, 4, 5, 6
or 7 ring atoms: "RI9KI®OdbAGte H A ORL6, F: 25ML M2, MB, M4 denote

CR19, or geno@@ﬁ)té&oanci BBraM3, M4 M2 denot es N and ML, M3, M4 M4
denotes N, and ML, , M2 denate N, and ML, M3 denote N,
and M2, M ML, W'taé’?ﬁﬁr@‘”ﬁf’ ”aar‘nSOWEOU% he fRpmulg) tﬂe‘H*&iP’é N, and M3 35Y2
denote RI or 4 flv desakasaNy and Y2 denotes CR19, or Yl denotes CR19 and

X2 denotes N; Wdenot es 1C(R19) (Rni pZ, CHC(R19)(R19)]pl,
€O 0- [ O( RL9) ( RLOJRIAN = C(O)-CHa-Het

and physiclogically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and sterecisomers thereof, including mixtures thereof in all ratios.

15
The invention furthermore relates to preferred, in each case independent em-

bodiments of compounds of the formula (1), in which in each case, independently of
one another:
Preferred embodiment (A): R', R? R® R*, R®, R® R, R®, R%, R™®, R", R"*, R",
20 R™ R R"™ R"  denote H, D, A OR'® or NR"R™;
where R" and R?, R* and R*, R® and R®, R"® and R"", R”? and R**, R" and R"®,
R and R" together may in each case also form =0 {carbonyl oxygen);
where R’ and R', R"' and R? R*and R?, R® and R*, R" and R®, R® and R®, R®
and R’, R” and R, R and R", R" and R” R™and R R" and R",
R and R', R and R" together may in each case also form cyclic alkyi

25 having 3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring atoms;
Preferred embodiment (B): R'®, R”®  denote H, A, OR™®, F;
Preferred embodiment (C): My, Ma, M3, My, denote CR'®:
Preferred embodiment (D): M; denotes N, and M, M3, M,  denote CR';
Preferred embodiment (E): M, denotes N, and M,, My, M;  denote CR™;
30 Preferred embodiment (F): M, denotes N, and My, My, My denote CR™;
Preferred embodiment (G): My, M, denote N, and Ma, M,  denote CR'™:
Preferred embodiment (H): My, M; denote N, and M, M,  denote CR™;
Preferred embodiment (J): My, M, denote N, and My, My denote CR'®,;
Preferred embodiment (K): My, M2, N,  denote N, and Mz denotes CR':
35

Preferred émbodiment (L): Y4, Y  denote N;



5[ C(R19) (R19) LN(R19)-Z, N(R19)-00-[C(R19)(R19)]pZ, C(0)OR18, OR18 or H,
Zdenotes Het or A; ndenotes 1 or 2; n, o denote O, 1 or 2; pdenotes 0, 1 or
2; 10and wiysiwedegiical |y acceptable salts, derivatives, prodergsyosae7vates,
taut omers and stereoi soners thereof, including mxtures thereof in all

rati os.

The invention furthernore relates to conpounds sel ected from

the group consisting of: 20 Oy, 013H2N 30 WO
2011/ 072791PCT/ EP2010/ 007057 15

10

15

20

25

30

35

Preferred embodiment (M): Y, denotes N, and Y,  denotes CR',

Preferred embodiment (N): Y, denotes CR' and Y, denotes N;

Preferred embodiment (O): W denotes [C(R™)(R")],Z, CO-[C(R™)(R™)],Z,
CO-O-[C(R™IR™)Z, [CR®NR'LN(R™)-Z, N(R™)-CO-[C(R™)(R™)],Z, C(O)OR™,
OR™ or H;

Preferred embodiment (P): Z denotes Het or A;

Preferred embodiment (Q): m denotes 1 or 2;

Preferred embodiment (R): n, odenote 0, 1 or 2;

Preferred embodiment (S): p  denotes 0, 1 or 2;

and in each case physiologically acceptable salts, derivatives, prodrugs, sol-

vates, tautomers and stereoisomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, the invention furthermore relates to compounds of
the formula (1) and preferred embodiments described here, in which in each case,
independently of one another:

R" R% R® R* R®, R®R" R% R° R'® R" R™ R" R™ R R R denote
H, D, A, OR" or NR"R'®;

where R' and R? R*and R*, R®and R%, R"® and R"', R"? and R*™®, R™ and R*,
R™ and R" together may in each case also form =O (carbony! oxygen);

where R? and R", R'and R? R? and R?, R® and R*, R* and R®, R® and R®, R®
and R’, R" and R®, R" and R, R and R, R'? and R"™®, R* and R",
R'™ and R'®, R and R together may in each case also form cyclic alkyl
having 3, 4, 5, 8 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring atoms;

R, R™ denote H, A, OR", I-;

M;, My, My, M, denote CR™, or

M, denotes N, and M,, Ma, M, denote CR', or
M, denotes N, and My, My, M, denote CR™, or
M, denotes N, and My, Mo, My denote CR'®, or
M;, M, denote N, and My, M,  denote CR", or
M;, My denote N, and M,, M,  denote CR', or
M, M, denote N, and M,, Ms  denote CR"™, or
M;, My, M, denote N, and M;  denotes CR'®;

Yi:, Yo denote N, or



10 OH OH WO 2011/ 072791PCT/ EP2010/ 007057 17 20 25 30
WO 2011/072791 PCT/EP2010/007057
14
Y, denotes N, andY, denotes CR'™ or
Y, denotes CR'"andY, denotesN;
W denotes [C{R™)(R")],Z, CO4{C(R")R)],Z, CO-O-[C(R®)R™)],Z,
[C(R")(R"),N(R™)-Z, N(R'®)-CO-[C(R"}(R"®)],Z, C(O)OR™, OR™ or H;
5
Z  denotes Het or A;
m  denotes 1or2;
n, o denoteD, 1or2;
D denotes 0, 1 or 2;
10 and physiologically acceptable salts, derivatives, prodrugs, solvates, tautomers

15
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and stereoisomers thereof, including mixtures thereof in all ratios.

The invention furthermore relates to compounds selected from the group con-

Oy O

sisting of:

(L.

Nl/;jl‘n N O
(X LT
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WO 2011/ 072791PCT/ EP2010/ 007057 WO 20311072791PCT/ EP20101007057 30HO
HO and physi ol ogically acceptable salts, derivatives, prodrugs, solvates,
t aut oner sWERE1161781¢0i sormer s t hereof, includi ng m xtures tHEYEFO1VRTE|
ratios. 40 The invention also relates to the precursors of the
conpounds of the formula (1), to nedicanents which conprise these
conpounds, and to the use thereof foréthe treatnent of diseases as

descri bed for the conmpounds of the fornmula (1). 5Conpounds of the fornula
(1) are also taken to _mean the hydrates and sol vate t hese conpounds,

furthernore ﬁqally usabl e derivati
) N N
k/N\/\/\/OH k/N\/\/\/OH
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The invention also relates to the optically active forns (stereoisoners),
the enantioners, the racemates, the diastereoners and the hydrates and

sol vat es B0 WhE&@7Ponpounds. Sol vates of the conpounds ar BCT/BEREN/GITTean
adductions of inert 10sol vent nol ecul es onto the conpounds which form ow ng
to their nutual attractive force. Solvates are, for exanple, nono- or

di hydrat es or al cohol at es. Phar me€®uti cal |y usabl e derivatives are
taken to nmean, for exanple, so-called prodrug conpounds. Prodrug
derivatives are taken to nean conpounds of the forrmula (1) which have " 15
been nodified by nmeans ofx.for exanple, alkyl or acyl grqups, am no acids,
sugars or ol igopeptides lang ich are rapidly clegved ifi the organismto

formthe effecti mpouridstaccor di ng to the i nventign. N These
5 abl e p&j%er derivatives corrpo nds, accor di ng
as descri bed, ,or exanple, in IAt. J. Phar 15 61-67

al so i ncl ude bi ode
20(1995). The expression "e%;ective anount " denétes the anmofnt of a

to the invention,

medi canment or of a pharmaceutical active ingredient which causes in a

ti ssue, system aninmal or human @ biol ogicai or nedical response which is
sought or desired, for exanple, I a 25researcher or physician. In

addition, the expression lyherapeutically ef fecti ve anobunt" demdtes an

anount whi ch, co red a correspondi ng subjec R recei ved
this anount, has rrig\consequence: i ent ,
heal i ngy preventi el i mlpati on of a diseaseg, 36 i on,
conplaint, disord or side effigcts or als@ theNredudtion f dvance of
a di sease, conplaint or disorder. The,t,erm Tt her apeut i ective
amount” al so enconpasses the anmpunts which effective f g¢asi ng
normal physi ol ogical function.™ 41 The invention also relates to the use
of m xtures of the conpounds of the fornmula |, for exanple m xtures of two

di astereoners, for exaggple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10,
1: 100 or 1:1Q000. Theke @mre particularly preferably m=xtures of
st ereoilSoneri L ao¥e]bisTs ks The i nventior /furtherinorie relates to a

process for parati.@/ f conpoungs of @ d o Ind .pre}c Frred
and physi @l ogically
, tautoners and O

embodi ments déscribed her e~and-disclosed co )
acceptabl e salts, derivatives, prodrugs, solvate
stereoi sonmers thereof, characterised in that 10(a)a conpound of the fornula

(rr)y ()

"]
20 . NH, 7 y
= Xy M ™™
P Cr
e
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in which Rl, R2, R3, R4, Rs, Rs. R7, Rs, Rs, R10, R11, R12, R13, Rl14, R's,
R16, R17, ML, M3 M33 MA3YL, Y2, V, n, mand o have the the neani ngs

i ndi cat edMeHEVH2791s reacted with a conpound of the formuPGI/EPIORY/OQ705A( | | | )
in which Whas the nmeaning indicated herein and Ldenotes C, Br, | or 25a
free or reactively functionally nodified OH group, O 30(b)a conpound of
the formula (1V) 425 (IV) in whick®R, R2, R3, R4, Rs, R6. R7, rc R9
and m have the neani ngs indicated herein and Lldenotes B(OH) 2 or B(OR) 2,
where B(OR)2 is a cyclic or linear boronic acid alkyl ester, 10 is reacted

with a conpound of tife fornula (V) =
(L0 '
3}
N\/ﬁ K/N\/\

H™ NN
5 HO NH,
o

a “
15 R S , NN
Vi K/]\N/\/\/“*z K)\NH
|\‘I
\ -
CH OH
~ L
COH
4
A
25
2
\ N N]\
N
QP
ZaN

35 N@\ N/\\/OH



15 (V) in which R10, R11, R12, R13, R14, R's, R's, nl7, ML M. M4, YE Y2, V,

W n, 20and o have the neanings indicated herein and L2 denotes O, Br or

|, O 25(¥NeY037Y | i berated fromone of their functi onaPCHEPINGPITES (for

exanpl e containing protecting groups) by treatnment with an acidic, basic,

sol vol ysi ng or hydrogenol ysi ng agent, 30and/or a base or acid of the

formula (1) is converted into one of #4s salts. The expressi on "carbanoyl "

means "am nocarbonyl” and vice versa. WD 2011/072791PCT/ EP2010/ 007057 43

i sobutyl, sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2- or

3- et hyl butyl, 1,1- 2, 2-di net hyl propyl, 1-ethyl propyl, hexyl, 1-
2- , 3- or 4-nmetHyl penty ,1- ., 1,2- , 1,3-, 2,2-, 2,3- or

3, 3-di net hyl but utyl, 1-ethyl-1-nethylpropyl, 1-ethyl-2-
met hyl propyl, 1, i mer hyl propyl, further preferably, for
exanple, trifluorps 5i1f ) v particularly preferably denotes

al kyl BRaving 1, 3, 4, 5 or 6 C atons, , Breferably nethyl, ethyl, propyl,
ert-butyl, pentyl, hexyl,

i sopropyl, butyl,’isbbutyl, sec- butyl,

trifluoromethyl, pentafluoroethyl or 1, % 1-trifluoroethyl.

Cyclic al kyl (cycloal kyl) preferably denot &s cycl opropyl, cycl obutyl,

cyl opentyl, cycl 0l10hex cycl oheptyl . Ar denotes, for exanple,

phenyl, o o-, m or p-ethyl phenyl, m  or

p- pr opy!l pherny 3 P< i S opyl phen tert-butyl phenyl,

0-, M 4Qr f - Nﬁfiqr p- ni t am nophenyl ,

o-, m or 15am np) phgpyl , o-

p-(N-nmet hyla bonyl ) pheny o->~Nm o nldophengkwxﬁL\/ﬂF\gP“\v/OH
p- met hoxypfien -, m or p-ethoxyphenyl

p- et hoxycar bonyl phenyl, o-, m or
p- (N, N-di net hyl ami nocar bonyl') phen

N-di net hyl am no) phenyl, o-, m or
o-5''m or p-(N-ethylam no)phenyl, o-,

m or p-(N, N-diethyla phenyl , o:, m or pfluorophenyl, o-, m or
p- br omophen -, m|or |p- chlorophenyl, o-, hyl -
15
N ~
o A0
0
20 CH
(\MKOH
S
25
y /\|
\WW/L\T:::I\ )
A,
30 . H

35 L/N\/k/ o



20sul f onam do) phenyl, o-, m or p-(nethylsulfonyl)phenyl, o-, m or

p- et hyl sul f anyl phenyl, o-, m -or p-cyanophenyl, o-, m or p-carboxyphenyl,
o-, m orWerktkExdicar bonyl phenyl, o-, m or p-fornyl phen)CT/EB010/pE705Y

p- acetyl phenyl, o-, m or p-am nosul fonyl phenyl, o-, m or

p- (nor phol i n- 4-yl car bonyl ) phenyl, o-, m or

p- (nor phol i n- 4-yl car bonyl ) phenyl, o-,2% or p-(3-oxonorpholin-4-yl)phenyl,
0, rn- or p-(piperidinylcarbonyl)phenyl, o-, m or p-

25[ 2- (nmor phol i n- 4- yDet hoxy] phenyl, o-, m or

p[ 3- (N, N-di et hyl am no) prop xyhohenyl, o-, m or

p43(3- di et hyl am nopr opy el o] phenyl, o-, m or

p- ( 3-di et hyl DOPT 0pOX carblnylanlno)phenyl further preferably 2, 3-,

2,4-, 2,5- r(JphenyI 2,3-, 2,4- , 2,5-, 2,6-, 3,4-
or 3,5-dich| 2, 3- 2 4 , 3,4- or 3,5-dibronophenyl,
2,4- 0ob 2,5-¢ i

éggenyl
3-nitro-4-ohlLerophenyl, 3- anlno 4 30 hIoro- m no- 3- chl oro-,

2- am no- 4-chl or o-, 2~ ami no- 5- chl or o- 2- ami no- 6- chl or o- phenyl,
2-nitro-4-N, N-di net hyl am no- or 3-nitr04}+N,N-dinethylaninophenyl, 2, 3-
di am nophenyl, 2,3, 4-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,

2,4,6-trinethoxy- phenyl, 3, 5-di chl or oph€ , p-ioclophenyl,

3, 6-di chl or 0- 4- a noptienyl ™4 -3>¢h

2- quorﬁ 4- br omophenyl -4- hep 3-8

356- net hoxyphe -chloro- OXYyp chloro 4- acet nldophemﬂ

B8-fl uoro- 4- 2011/ 072791PCT/ P20 0/ BQ70%5 4 met hoxy ,/\\//«\V/OH
3- ami no- 6- netthyl™phenyl , 3-chl or o- 4- acetdni~dophenyl or 2, 5- dlneﬁhy1-4-

chl orophenyl ) Irrespective of further substitutions, Het denotes, for
exanple, 2% or 3-furyl, 2- or 53-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4-

or 5-imdazolyl, 1-, 3-,
5-isoxazolyl, 2-
4-pyri d§l , 2-

or 5- pyrazolyl (jq 4- or 5-oxazolyl, 3-, 4- or

zolyl, 3-, or 5-isothiazolyl, 2-, 3- or
aBﬂ\r\l\mdlnyl ¢u herrnore preferably
1,2,3-triazol <yl rlazo OH -3- or 5-yl, 1- or

5-tetrazol yl, dadi azol - or/ - b- yI 1, 2, 4- oxadi azol 3- or -5-yl,

1, 3, 4-t hi adi azg}-~<"2 -5-yl, 1, - thladlazol-3- or -5-yl,

or 10-5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,
4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, indazolyl, 1-, 2-, 4- or

5- benzi m dazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7- benz ¢azolyl 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or

7- benzot hi azol yl, 2-, 4- 6- or 7-benzi $bt hi azolyi, 4-, 5-, 6- or
7-benz-2, 1, 3- oxa' 2-,1 3-, 4-, 5- -, 7- or 8-quinolyl, 1-, 3-, 4-,

5-, 6-, 7- or I - 5- 7- _or 8-cinnolinyl, 2-, 4-,
155-, 6-, 7- nyl N |quu n Hpyl, 2-, 3-,°5-, 6-, 7- or
8- 2H benzo- 1, , furth r referably 1, 3-benzodi oxol-5-yl,
1, 4- benzodlox.» , 2,1, 3-benzothi adi azol -4- or -5-yl,
2,1, 3-benzoxadi azol -5-y1 or di benzofuranyl.
25
/\\N OH
| Jrdnarer &
o
N/}\D...uuNé OH
30

35



The heterocyclic radicals may also be partially or fully hydrogenated
Irrespectg&gﬂg&ﬁfurther substitutions, Het can thus al so denote,

exanpl e, #i'hydro-2-, -3-, -4- or -5-furyl, 2,5- d|ﬁyﬁﬁ8ﬂﬁmm”m§ - 4-
or 5-furyl, tetrahydro-2- or - 3- furyl 1 3-di oxol an-4-yl, tetrahydro-2- or
-3-thieny|, 2, 3-di hydro-1-, -2-, - or -5-pyrrolyl, 2,5-dihydro-1-,
-2-, -3-, -4- or -5-pyrro|y|, 1-, 2 %@ 3-pyrrolidinyl, tetrahydro-l-, -2-
or -4- imdazolyl, 2,3-dihydro-1-, -2-, -3-, -.4- or -5-pyrazo|y|,

tetrahydro-1-, -3- or -4- pyrazolyl 1, 4- d|hydro 1, 2, 3 or -4-pyridyl,
1,2,3,4- tetrahydro 1- 4 , -57, 0r -6- pyrldyl 251-, 2-, 3- or
4- plperldlnyl or 4lnorp ainyl, ﬁ 0-2-, -3- or -4-pyranyl,
1, 4- dioxanyl, ' op>5-yl, hexa dro-l-, -3- or
-4-pyridazi nyl -4-\or -¢ gmdinyl, 1-, 2- or

3- pi peraiinyl, -trahydro-l;zw;iﬁ, +3-, -4-, -5-, -6-, -7- or

- 8- quiﬁolyl 1 rahydro-1-,-2= -IER -4-, -5-, -6-, -7- or

- 8- |squ|nonI, b 5-, 6-, 7- or 8- 3,@-di hydro- 2H- benzo- 1, 4- oxazi nyl
further preferably 2, 3 nethylenedloxy 30phenyl, 3, 4-net hyl enedi oxyphenyl ,
2, 3- ethylenedloxyphenyl 3, 4- ethylenedloxyphenyl

3, 4- (dlfluoronethylenedlox phenyl , 2, 3- dihydrobenzofuran 5- or 6-yl,

2, 3-(2-oxoneth or al so 3, 4-di hydro-2H 1, 5- benzodloxepln 6-
or -7-yl, furthe - di hydr obenzof uranyl ,
2

, 3-di hydr o- 2 i 2 4 di hidr 0>2- ox@ 1 Hael nazol i nyl
2, 3-di hydr obe ; 2- 0x0- 2, 3-di hydro bnzo azol yl, 2, 3-di hydrobenz-
WO 2011/ 072791F 10/ 007057 4 1. 3- d|hydr0|ndole

2- 0xo- 1, 3-cl i hyd 0|ndole or 2-o0xo-2, 3-di Rydr obenzi m dazolyl. Hal preferably
denotes F, d Br, but also I, partlcularIbe ferably For . 5
Throughout the invention, all radlcals whi ch occur nore than once nay be
identical or different, i are i ndependent of one another. The

conpounds of t f rnula (1)||may have one or nore chirg
t her ef 8 e occur soneric forns _

enconpasses alll th ﬁe Of orms. Accor di ngl T el ates, in
parti cul ar, toEEh ounds o#\Lh ormula (I G Ot
whi ch at | east -oné~of the said radicals has one™ef the preferredpﬁgzhrhig

i ndi cat ed above. 15 The conpound he formula (1) and al so~{he

starting materials for their preparati@n e, in addition, prepared by

nmet hods known per se, as described in theliterature (for exanple inythe

st andapg works, such as 1-|ouben-Weyl, Mthoden der organi schen Chente

[ Met hods of Organic Chem stry], Georg-Thienme-Verlag, Stuttgart), to be

preci se 20under reaction ci ons which are known and suitable for the
50 b

sai d reactions. made here of variants known per se which
are not nention i ngrea

P
%
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The starting conpounds of the forrmulae (11), (IIl), (1V) and (V) are
generally known. If 25they are novel, however, they can be prepared by

met hods kMEWH1pER27%le. The reaction to give the conpouREG¥EBLIHEIFOr nul a
(1) is generally carried out in the presence of an acid-bi ndi ng agent,
preferably an organi c base, such as DI PEA, triethylam ne, dinethylaniline,
pyridine or quinoline. 30 The addlgfon of an alkali or alkaline earth
met al hydroxi de, carbonate or bicarbonate or another salt of a weak acid of
the alkali or alkaline earth etals, preferably of potassium sodium

calciumor caesium nmay a e favouraH . 20111072791PCDEP20101007057
46 Dependivag sed, reaction tine i s between a few
m nutes and 147 de T es ratutne i 8 between about -30 and
1400, normal | -100 and 900, i n_partichiar between about 00 and

about 70. Exa <ol vénts are hydrocarbons, such as
hexane? petrole benzene, toluene or xylene; chlorinated

hydr ocar bons, such as trichl oroethyl ene, 1,2-dichloroethane, carbon
tetrachl oride, chl orof ormgrdichl oronet hane; al cohols, such as net hanol
et hanol, isopkopanoi, , h-butanol or tert-butanol; ethers, such
as dlethyl ethef, dij soprQQyI et her, tetrahydrofuran (THF) or di oxane;

gl ycol ethers : ycol nononetlgy] or nonoethyl ether,

et hyl ene gly et her 10(di gl yne); kefones, such as acetone or
but anong; am ueh” as acetam Npethy cetam de or
di met hyl'f or mam ; nitriles, suchqas acetonitrile; sulfoxides, such

as di net hyl bxi de (DVB0); carbon disul file;/ carboxylic acids, such as
formc acid or acetic acid; nitro conpounds, such as nitronethane or
ni trobenzene; esters, such as et etate, or mxtures of the said

sol vents. isParticular preferencelis_given acetonitrile, dichloronethane
and/ or DWVF. Furt her nor e ) an be acylated in a
conventi onal er using hydri de or al kyl ated usi ng
an unslbstituted pr substi ' gde.@advant ageously in an inert

sol vent, su as-direfil oronet hane or THF, and/or™in the pres- , 20ence of a
base, such as triethylam ne or pyridine, at tenperatures between -60 and
+30. The conpounds of the formula (1) can furthernore be obtained

by liberating thenyfron1th functional derivatives (for exanple

by sol volysis, 25in particular hydrolysis, or

by hydrogenol ysps. 3 ed starting materials for the solvolysis or
hydrog Qolysi- i i
hydr oxyl' groups ing

| S
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30group instead of an H atom bonded to an N atom for exanple those which
conformtg the for (1), but contain an NHR group (in which R is an
ani no- prow&%quﬁngﬁloup, for exanpl e BOO or CBZ) instead ofCHEPREOYOFup.
WO 2011/ 072791PCT/ EP2010/ 007057 47 the fornula (1), but contain an
R'0-al kyl group (in which R" is a hydégx -protecting group) instead of a
hydr oxyal kyl group. It is also possib for a plurality of - identical or
different - protected ami no and/or 5 hydroxyl groups to be present in the
nol ecul e of the starting=material. |f the protecting groups present are
they can in many cases be cl eaved off
selectlvely The cting group” is known in general terns
and relateq to d DS IU|tabIe r protecting (bl ocking) an
am no group_agai ‘,ghenical reactilons, \gﬂiﬁte easy to renove after the
desired chentgal r€action has be 7i 8¢ outorel sewhere in the mol ecul e.
Typicaﬁ of ch groups are, in partidllar, unsubstituted or substituted
acyl, aryl, aral koxynmethyl or aral kyl groups. Since the am no-protecting
groups are renoved after the desired reaction (or reaction sequence), their
type and size are fur- ter more not cruci al; however, erence i s given
to those having i rticular 1-8, carbon atons. The t&rm
group” is torb ' i vt he broadest sensg : i.th_t he
iincl udes @acyl] groups deri - i i
aral i phgti c,

c or heterocyctic carbox § or sulfo iC L dso
and, in particular, al koxycarbonyl, ar xXycarfg and especi al
uch
ar o\

aralkoxycarbonyl groups. Exanpl es of 3guch 20acyl™~groups are al kanoyl

as acetyl, propionyl and butyryl; aralkanoyl, such as phenyl acetyl ;

such as benzoyl and tolyl; aryl oxyal kanoyl, such as ROA alkoxycarbdnyl
such as net hoxycar bonyl , xycar bonyl, 2,2,2-trichl orogethoxycarbonyl, BOG

and 2- |odoet~ox arbonyl| ar al koxycar bonyl , such as CB Wcarbobenzoxy")

4- met hoxybenzy car bo 8fand - and aryls g Mr, Pbf and
Pnt. Prléferr -profect Nn g ghou are BOO & rmore CBZ,
Frnoc, benzyl | . Th dr oxyhspt cting g 4TS O

|i kewi se knows<in oeneral terns and rel ates to groups which are duitable
for protecting a hydroxyl group agaj nghem cal reactions, but arg easy to
renove after the desired chemcal r ctldn has been carried out el Se-
30where in the mol eculLes Typical of such groups are the above- nentlo ed
unsubsti t ut ed aral kyl or acyl groups, furthernmofe al so

|ze of the hydroxyl -protecting groups are not
a a!n after the desired dhenj cal reaction or

reacti on sequsx g to group / particul ar
1-10, carbon atons. Exanpl es of Lhydroxyl - protedting E:jlgter
35alia, tert-butoxycarbonyl, benzyl, p-nitrobenzqy F

tert-butyl and acetyl,

25 ! iy
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WO 2011/ 072791PCT/ EP2010/ 007057 48 where benzyl and tert-butyl are
particul arly' preferred. The COOH groups in aspartic acid and glutamc acid
are prefeVﬁ%ﬂV”Bﬁ@ﬂected inthe formof their tert-butyl BSTEPZ1pPEHS7
exanpl e Asp(OBut)). 5The conpounds of the fornula (1) are |iberated from
their functional derivatives - depending on the protecting group used - for
exanpl e using strong acids, advantage%%sly using TEA or perchloric acid,

but al so using other strong inorganic acids, such as hydrochloric add or

sul furic acid, gani ¢ carboxylic acids, such as trich oacetic
acid, or i such as benzene- or p-toluenesulfo aci d. The
presence aelg gnaf“Thprt sol vent is possible, buf

necessar indrt sl ven re preferably or

car boxyl ] such as acet] ' fhedls,

di oxane, ag ~such as DMF, hal ogen d hydro ar bous,

di chl obong furthernore al so al coh such™s# , ethano
i sopropanol, and water. M xtures of the above-nentjoned solvents are
furthermore suitable. 15TEA is preferably u&&d in“Excess without addition

of a further solvent, and perchloric acid is preferably used in the form of
a mxture ef acetic acid_e i
reaction tenperatures fo

and about 50, pref Qroom tenperature). = 20The BOQ,
But , P?EA Pi ne ( eXanphe, preferably be cleaved off
usi ng in di S pproxijmately 3 to 5N HCl in di oxane
at 15- 30, and the F group canl(be clieaved Joff using an approximately 5
to 50% sol gine or piperidine in DV at

15-30. 25Hydrogenol ytically reanabIe psOt ecti ng groups (for exanple CBZ or
benzyl) can be cl eaved off, f exanpl e, by treatnent with hydrogen in the
presence of a catalyst (fo | e a nobl e-netal catal yst, such as

pal | adi um ad a suypport, such as carbon). Suitable solvents

here afdé these » icular, for exanple, alcohols, such
Mers, 'such SMFHE The hydrogenolysis is
at tenperatb;g; bet weén about 0 and 100 and

as net hanol

30general |y

pressures betw 1 and 200 b preferably at 20-30" and 1-10 bar.
Hydr ogenol ysi ~.the"CBZ group succeeds well, for exanple, on 5 to .10%
Pd/ C in methanol or THE or using amoniumformate (instead of hydrogen) on
Pd/ C i n met hanol /DMF at 20-30Q, WO 2011/072791PCT/ EP2010/ 007057 49

Phar maggutical salts and o r>jprms The said conpounds according to the

i nvention can be hr/JLiél non-sal t
N//A\\ «NH,

25
_
D——NHz
30

35



form On the other hand, the present invention al so enconpasses the use of
t hese co in the formof their pharnmaceutically acceptable salts,
whi ch caza%?ﬁgﬁﬁﬁvmd from vari ous organi ¢ and i norganic aEFB@BQHH'gQ% es by
procedures known in the art. Pharmaceutically acceptable salt fornms of the
conpounds of the formula (1) are for %@e nost part prepared by conventi onal
nmet hods. If the conpound of the formul'a (1) contains a car- boxyl group,
one of its suitable salts can be forned by reacting the conpound with a
10sui t abl e base to gi veftfte correspondi ng base-addition salt. Such bases
are, for exanple i | al hydroxides, including potassium hydroxi de,
sodi um hydr g . oxi de; al kaline earth nmetal hydroxi des,
gﬁigtnthyatOX|de al kali metal al koxides, for

such as bar
exanpl e pota ropoxi de; and various organi c bases,

such a; pi Peri di et hanol a Iuta- 15m ne. The al um ni um
salts of the conpounds of the fornula (n) are Il 1 kewi se included. In the
case of certain conpounds of the fornula (1), acid-addition salts can be
formed by treating thes& tonpounds with pharmaceutically acceptable organic
and i norganre_a or anpl e hydrogen halides, such as hydrogen

chl oride, hy
correspondi
the like, a » and nonoar yihsul fepates, h as ethanesul fonate,
tolueneaulfona e and benzenesul fonate, aridjother organic acids and
correspondi ng salts thereof, such as acetate, trifluoroacetate, tartrate,
fral eat e, succi nat e, citrate, benzoate, salicylate, ascorbate and the |ike.

&/hyﬁrogen i odi de, other m neral acids and
uch as sulfate, nitrate 20or phosphate and

thereof

Accordi ngly, pharmaceutigally acceptable acid-addition salts of the
conpounds of the f or mula include the foll ow ng: acetate, adi- 25pate,
al gi nate, partake, benzoate, benzenesul fonate (besylate),

bi sul f at e, N”butyrat e, canphorate, canphorsul fonate,
capryl ate, chlorobehigit , Citrate, cyclopentanepropionate,
drglucéﬁat dr-ogenphospha Nt rapen t e, dodecyl sul fate,
ethanesulfc aI - fumarate, galacterate (fromnucic acid), gal acturonate,

gl ucohept anoat e, gluconate, gl utamat | ycer ophosphat e, hem succi- 30nate,
hem sul fate, heptanoate, hexanoate, hi rate, hydrochl oride, hydrobron de,

hydr oi odi de, 2-hydroxyet hanesul fonate, iodide, isethionate, isobutyrate,

| actate, |actobionate, nalate, nuleate, malonate, mandel ate, netaphosphate,
nmet hanesul fonate, netfiyl benzoate, nmonohydrogenphosphate,

2- naphg@alenesulfonat' inate, nitrate, oxalate,
pecti nat e, pe s Ifate -hen acet at e,

phosphonat e, 3 i oes not repre 2 t MD
Q?/dﬁ Furt her @ _base SNI{t\'s\Pof t he

2011/ 072791

cornpounds a o] the in ent i jgn i ncl ude nium a cal ci um
copper, iron( ron(l1), lithium nagnes/ manganese(l11),
manganese(| 1) sotassrunt sod'umand zinc salts, but this is not i nded
to brepresent a restriction. Of the above-nentioned salts, prefkerence is
gi ven £ ammoni um

te, pal noate,

= v RN
/ | « | r\%\
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the alkali netal salts sodium and potassium and the al kaline earth netal
salts cal cium and magnesium Salts of the conpounds of the fornmula I which
are deri ve® Jorgimphar maceuti cal |y acceptabl e organi ¢ non-k@KER0DHIEEST
include salts of primary, secondary and tertiary am nes, substituted

am nes, also including naturally occurring substituted 10am nes, cyclic

am nes, and basic ion exchanger resin&! for exanple arginine, betaine,
caf f ei ne, chl oroprocaine, choline, N N -dibenzyl et hyl enedi am ne
(benzat hi ne), dicycl ohexyl-am ne, di et hanol am ne, diethyl am ne,

2-di et hyl am nget hanol , 2="di net hyl am noet hanol , et hanol am ne,

et hyl enedi am ng N-ethqugro oli N- et hyl pi peri di ne, gl ucam ne,

gl ucosam ne, i < it abarni he, isopropylam ne, |idocaine, |ysine,
megl u- 15m ng éu nmor phol i ne, bi perazine, piperidine,
pol yanine re T SpEG- caine, pukiniésy-tHeebroifthe, triethanol anine,
triethgl am ne ri met hyl am ne, tripropyl amine and

tri s(hydroxynet hyl ) met hyl ami ne (tromethani M), but this is not intended to
represent a restriction. 20, .Conpounds of the present invention Wich
contain basic nitrogen-cgntaining groups can be quaterni sed using agents
such as (Cl- C#al 4l i des, for exanple nethyl, et i sopropyl and

tert-butyl chl Jem b i d i odide; di(Cl-C4)al ul fates, for
exanpl e dinmeth gt hyl amg%/'anyl sul f at e; T al i des, for
exanpl$odecyl, - ¢ | aur {7 ristyl and brom de and

i odi de;~“and aryl (G -C4)al kyl halildes, for 25 e benzyl ¢h
phenet hyl brom de. Both water- and|oil-soluble conpounds accor
i nvention can be prepared using su salts. The above-nenti oned
pharmaceutical salts which are preferred include acetate, trifluo
besylate, citrate, fumarate, gluconate, hem succinate, hippurate,
30chl ori de, hydrobrom de, isethionate, mandel ate, neglum ne, nitrate,

ol eat e, phospho- nate, pival ate.~phosphate, stearate, sulfate,

sul fosabicylate, tartrate, thifpnmal3 1 but this

is not intended to represent
preference is given to ﬁgﬁ? d
2011/ 0727971 EP20 51

conpounds of the fornula (I) are prepared

ri de and _
tng to the

rm
into contact with a sufficient unt of the desired acid, causing th
formation of the salt in a con nal manner. The free base can be
regene?%ted by 5bringing the s L.nt o ntact wwth a base and OH
isolating the free base ['n aNcon
S
: N
k3 HO/\/
e} R
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tional manner. The free base forns differ in a certain respect fromthe
corresponding salt forns thereof with respect to certain physical

properti e¥OEN2ZY solubility in polar solvents; for thePBU/EBHI¥8O78Y7 t he
i nvention, however, the salts otherw se correspond to the respective free
base forms thereof. 10 As nentiongd, the pharmaceutically acceptable
base-addition salts of the conpounds the formula (1) are forned with
metal s or am nes, such as alkali netals and al kaline earth netals or
organic amnes. Preferredymetals are sodium potassiu gnesiun1and
calcium Preferred orga am(nes are N, N
15chl or opr oxaj i i 1
N- net hyl - ‘ 0 <
conpounds ntiop are prepated Py bringing thel free acid

forminto i 'ééé;%LanDun . S ‘ g
t he foPmat imep-0 e s¢ in a enm“pnal 2 . The free acid cgn be

regene- ratg ontact with an acid and
isolating the free acid in a conventional manner. The free acid forns OH
differ in a certain respect fromthe corresponding salt fornms thereof with
respect to certain physigal properties, such as solubili in pol ar

sol vents; for : t he inventiopn, however qal ts ot herwi se
corre- 25spo sp%ﬁiﬂze free aC|d I f a conpound
i Abre
aceutically accept bIe salts

accordihpg to AN apabl e of
' i nventjon al so
. i : [, —~._CH
i We,

fornlng phar

gnconpasses nultiple salts. Ical nmulti

exanple, bitartrate, 30d|acet te, difumaratp i megl um ne, di phdsph

di sodi um and trihydrochloride, but this i no |ntended to represent 'a
restriction. Wth regardﬁto that stated above, it can be seen that the

expression "pharnaceutically acceptable salt” in the present connection is
taken to nmean an active ingredient 35which conprises a conpound of the
formul &5(1) in the formof one of its salts, in particular WO

2011/ 072791PCT/ EP2010/ 007057 52 if this salt forminparts inproved

phar macoki neti c properties on th act) ve i ngredi ent conpared with the free
formof the active ingredient. or_lany ot he
ingredient used earlier. The p icar y acceptable salt formof the
active ingrﬁgpeg;/cggﬁaL;%Ngwo i de thislactlve Jngredle for the first
tine with a™desiTed pharifaco-" 5kinetic pr whi ch ithdid not have
earliep ?and can even have a positive influence on the ph&rmacodynam cs of

this active ingredient with respec to its therapeut =%y\§n t he
body. L\/
3 1,
25
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The invention furthernore relates to nedi canents conprising one or nore
10conpouds of the fornmula (1) and preferred enbodi nents descri bed here and
di scl osed W OHHIRAY, where conmpounds of the formula (1) i RCWEPERVPEPSA | s
absent and (b) W= C(0)-0H2-Het are not excluded, and physiologically
acceptabl e salts, derivatives, prodrugs, sol vates, tautoners and

stereol soners thereof, including mxtures thereof in all ratios. 15The
invention furthernore relates to nedi canments conprising one or nore com
pounds of the formula (1) and preferred enbodi nents described here and

di scl osed com pounds, where zonpaunds of the fornmula (1) iawhich (a) Vis
absent and (b) W= C(0)-0H2- Het ¢ not excluded, angd physidl ogically
acceptabl e salts, derivati : ' 5 ﬁ%ﬁ
stereci somers thereof, i
in the trgaiment of diseg
ki nase®1 by 0 3
descri bed here and di scl osed conmpounds. A <orrespondi ng use for the
preparation of a nedicanment for the treatnent and/or prophylaxis of the®°

al
: rat for use
ed by’ i'nhi bition of LSph

above-nenti oned conplaints istntended to be included. 25 In a prgf rred
enbodi ment, nedi carnents coffipri sSihg one or nore conmpounds the forrul a
(1) and preferred enbodi mentls desicri bed hexe and di scl ose ounds, where

derivatives, odr ugs, | vat es, 30tlaut e d stereqi soners thereof,
jncludingfﬁﬁffﬁ?eé/t eof in all rat'e’? pg fur- thq%éore cl ai med. I'n
a preferred enbodi nent, nedi canents conpr+sing-one or Nfore conpounds of the
formula (1) and preferred enbodi ments descri bed here and di scl osed
conpounds, where conpounds of the formula (1) in whi (a) Vis absent and
(b) W= C(0)-0H2-Het, are 35excl and physiologically acceptable salts,
derivatives, prodrugs, solv ti?yk% [/ 072791PCT/ EP2010/ 007057 53
mers af@l stereoisoners th [ es therePf in ail ratios,
are furthernore clained f use in the of di segses ich are

i nfl uenced by i nhi I formul a
i nents descri bed here &nd

(1) and and the e ds. A
e preparation of a nedicane r rent
»

conpounds of the for n Which s_absent ) W=
C(0) - CHig- Het, are e i;:igd, ano 3j ol og) acceptiabl e' salts,
s Q
h

di scl osed cg

correspondhﬁg/hsg/ﬁ I
and/ or prophyl axis of the above-nentioned conplaints is |ntended t

DS
I
of dosgge units which conprise a predeternined anount™>o0f active ingredi ent

i ncl uded. Pharmaceutical formul ations can be agqinistered int
per dosage unit. Such a q/'t can

N
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L\\//L\N/”\\//“\OH
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10conpri se, for exanple, 0.5 ng to 1 g, preferably 1 ng to 700 ng,

particul a ably 5 ng to 100 ng, of a conpound according to the
invention?kﬁggéﬁﬁﬁ%b on the condition treated, the nethodPSFEggﬂpﬂ?@?ﬁation
and the age, weight and condition of the patient, or pharnmaceuti cal
formul ati ons can be adm nistered in tgg form of dosage units which conprise
a predeterm ned anount of active ingrédient per dosage unit. Preferred dos-
15age unit formrul ations are those which conprise a daily dose or part-dose,
as indicated above, o;gziﬁbﬂresponding fraction thereof of an active

i ngredi ent. FuwAhernore, pharmaceutical fornulations of this type can be
prepared usi pg ehA5~generally known in the pharnaceuti cal

art. 20Phar np |ica| f or mul atji ons| can be adapted for admi nistration via
any desired abl'e nethod,\igpke ampl ey o®al (including buccal or
sublingual), nasal , topical {including buccal, sublingual or
transdermal ), gi nal or parenteral (including subcutaneous, intranuscul ar,

i ntravenous or intradermal) nethods. Such fornul ati ons can be prepared
using all processes kne tn the pharmaceutical art by, for exanple,
combi n- 25i ng gredient with the excipient(s) or adjuvant(s).
Phar maceut i d for oral adm nistration can be

admi ni st er eg bepa ate unitls, such as, for exanple, capsules or tablets;
powders or ¢ ~ sol ution sions PR aqueous or non-aqueous
| i qui dgp edi ble foans or foam foodsy or 300il-in-water liquid enulsions or
water-in-oil liquid enulsions. Thus, for exanple, in the case of oral

of a tablet or capsule, the active-ingredi ent
Mt h an oral, non-toxic and pharmaceutically
such as, for exanple, ethanol, glycerol,

QFe€~pr epared by conm nuting the conpound to a

. D07057 54 fine size and mxing it with a

@dninistration in the for
conponent can be conbi ngé

35wat er and
sui tabl e ‘
ptlent conmi nyt edlin a.si piQar manner, such as, for

exanpl &2 an e car bohydr at e, ~SuchNas, flor exanple, starch or nmannitol.
A flavour, preservative, dispersant afld dye | i kewi se be present.
5Capsul es are produced by preparing al powder m xture as described above
and fill- ing shaped gelatine shells therewith. didants and |ubricants,
such as, for exanple,n |y disperse silicic acid, talc, nmagnesium
Stearate, ca iun1steara{Eeor pol yet hyl ene glycol in solid form can be
added to t reybeftore the filling operation. A disintegrant or
sol ubi ppser , for eganp e, agar-agar, calciumcarbonate or 10sodi um
car bonat e, w se be ~\ferder to~Ndgiprove the availability of

t he nedi ca after the capsul e Has been taken. In addition, if
desired or necessary, suitable binders, lubricants and disintegrants as

wel | as dyes can |ikew se be incorporated into the m xture. Suitable
birnders i nclude

& N
“ NJ\ |
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15starch, gel-atine, natural sugars, such as, for exanple, glucose or
beta-lactgﬁfm)i %— eners made from mai ze, natural and s¥nthetic r ubber,
such as, for-% Qﬁg e, acacia, tragacanth or sodi um al gi nat'gI7EP2010/007057
car boxynet hyl cel | ul ose, pol yethyl ene glycol, waxes, and the |ike. The
| ubricants used in these dosage forns énclude sodi um ol eate, sodi um
stearate, nagnesi um stearate, sodiun1%enzoate, sodi um acet ate, sodi um
chl oride and 20the |ike. The disintegrants include, wthout being
restricted thereto, starch, net | u- | ose, agar, bentonite, xanthan gum
and the like. The tablets are f exanpl e, preparing a
powder m xture, granul ati L{: m xture, adding a | ubricant
and a disintegrant and pfessihg t Re enre to give tablets. A
powder m xture-s eparmgrgﬂ m xi ng the cggpound comm nuted in a suitable
manner W t hH& 257di | ueft or”a base, as d€Scriled above, and optionally with
a bindér, such as, for exanple, carboxynethylcellul ose, an al gi nate,
gel ati ne or pol yvinyl pyrroli e, a dissolution retardant, such as, for
exanpl e. paraf{i an absorpti oM accel erator, such as, for exanple, a
guat ernary sal absoibant, such as, for exanple, bentonite,

rate. Ye, pehe m xture can be granul ated by
' exanpl e, syrup, starch paste,

: e or polynmer materials and pressing
it thrqeopgh a $igve.~As an alternative t0 ghanul ati on, the powder m xture
can be run through a tabietting machine, giving |unps of non-uniform shape,
whi ch are broken‘up to form granules. The granul es can be | ubricated by
addition of stearic acid, a stearate salt, talc or mineral oil in order to
prevent sticking to the 35tablet casting noulds. The lubricateg m xture is
t hen pressed to give tabl é¥s. e com WO 2011/072791PCT/EP20§0/007057 55

i ree-fl ow ng
hout carryrng

fo
Xt

i nert excipiep
out thésgran

ns. Atra &

protective | isti seal ing]|l ayer, or
pol ymer materis 3 ) &\Nﬁy bHNpggsLnt. 5Dye

added to these/cpatings in order to be able to diffierentiate betwee

differ- ent dbosage units. Oral liquids, such as, for exanple, solution,
syrups and elixirs, can be prepared in the formof dosage units so that a
given quantity conprises a pre-speerfjed amount of 10the conpound. Syrups
can bepprepared by dissolving the conpound i n_an aqueous solution with a
suitable flavour, while elixiks 212 sing a non-toxic alcoholic
vehi cl e. Suspensi ons can béxrzl | at'ed $i on of the conmpound in a

f
non-toxi ¢ vehdgl e~ So biINQS?ﬁ and emul such as, for exanple,
et hoxyl ated i sostearyl al'cohols and pol yoxyet iyl ene sorbitol ethers,
jpreservatives, flavour additives, such as, for 1,5exanple, peppernint oi
or natural sweeteners or saccharin, or other artificial sweeten- ers and
the like, can |ikew se be added. The dosage unit fornulations for oral
adminidtration can, if desired, be encapsulated in mcrocapsules. The

formul ati on ca so berephred in such a way that the 20rel ease is

ext ended or retarde ,fiffoxanple, b% coating or enbeddi ng of par-
H
7/
30
R
N OoH
H
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ticulate material in polymers, wax and the |ike. The conpounds of the
formul a (&) and salts, solvates and physiologically functional derivatives
t hereof c3P MIYB2EY adninistered in the formof |iposome BENEGEHYOGYSE ens,
25 such as, for exanple, small wunilanellar vesicles, |arge unilanellar
vesicles and multi-lanellar vesicles. #iposones can be forned fromvarious
phosphol i pi ds, such as, for exanple, 2 ol esterol, stearylam ne or
phosphat i dyl chol i nes. The conpounds of the formula (1) and salts, solvates
and physiol ogi cal ly fungtfoeqal 30 derivatives thereof can also be delivered
usi ng nonocl oka ant|b09|e5|as i ndi vidual_ carriers to which the conpound
nol ecul es ar e-taupted. ~The €6 ( ds cancﬁlso be coupled to sol uble
pol ymers as | G pcf i"cameht chrrieérs. Such pol ynmers nmay enconpass
' &5 N N
pol yhydr oxypr ofy! net hacr yl am dophendl;, pol yhydroxyet hyl aspartam dophenol or
polyetﬁylene oxirde pol yl ysine, substituted by 35pal mtoyl radicals. The
: pe coupled to a class of biode- WO

2011/072791Pﬁ| EP2010/007 7 56 gradabl e polyners which are suitable for

. e0f™~a nedi canentg for exanple polylactic acid,

poly-epsilo , ppl yhydroxybutyrilc acid, polyorthoesters,
pol yacet al s,™~pol yagFhydr oxypyrans, m6?y€§aﬁﬁégnwlates and crosslinked or

anphi pat hi ¢ Bl ock copol yners of hyﬂrogels 5 | Phar maceuti cal
formul gfi ons adapted for_transdernmal adm ni stTati on can be adm ni stered as
independeniigéfsters Né?\extended cl ose contact with the epiderm s of the
S @
y

fecipient angl e, the active ingredient can be delivered from

t he pl aster, oPh0 e5|~‘ described ign general terns in

Pese:rch 3(6), 318 10(1986)|| Phar maceuti cal conpounds
adapt ed forteprest” adm nistr omtan-be~$or ated as ointnents, creans,
suspensi ons , powders, solHitions, pastles, gels, sprays, aerosols or
oils. 15 For the treatnent of the eye or other external tissue, for '
exanpl & nouth and skin, .the formul ations are preferably applied as topical

oi nt ment or-\crg I n/fhe case of for, nmulation to give an ointnent, the
active ingregi rnployed either with a paraffinic or a

wat er - m scirbl e baweé. ernatively, the actlve i ngredi ent can be
formu- 20[ ated gl ve a cr an1 th_an |I- -wat er cream base or a

wat er -i n-oi : Phar macéut ca ons adapted for topica
application/to t he eye include ey drops ich the active ingredient is
di ssol ygd or suspended in a suitable carrler, in particular an aqueous
solvent. 25 Phar maceuti cal fornul ati ons adapted for topical application
in the noutk econpasﬁngFenges, pastilles and nout hwashes.

N o

25
=

N | OH
T:::I\H/“\V/I:V/A\OH
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Phar maceuti cal fornmul ati ons adapted for rectal adm nistration can be
adm ni stered 30in the formof suppositories or enenas. Phar maceut i cal
formul at | BS2AHBPIYA for nasal administration in which t hBCEEPRUIPOTOST
substance is a solid conprise a coarse powder having a particle size, for
exanple, in the range 20-500 M crons, which is admnistered in the manner
in which snuff is taken, 35i.e. by ra%?d i nhal ation via the nasal passages
froma container containing the powder WO 2011/ 072791PCT/ EP2010/ 007057 57
hel d dose to the nose. Surtable fornulations for adm nistration as nasal
spray or nose\drops wit| |qU|d as carrier substance engonpass
active-ingredis ter or oil. 5Pharnmaceutical formulations
adapted for by Inha ation enconpass finely particul ate dusts
or msts, wh 1 gener atled Varl 0 ty of pressurised dispensers
wi th aerosols, i ns fflﬁ?ging\\/p§$ Phar maceuti ca
formul & i ons /adapted for vagi nal adnini sgrati on can be admi ni s10tered as
i 2 gel s, past®s, foans or spray fornul ations.

adapt ed forcﬁprenteral adm ni stration include
aqueous and

1 j ectr'on sol utions conprising
ant i oxi dant , bacter ostatics and SO|§% by nmeans of which the
formul ati on ed isoto d of the reci pient to be

treated; and/aqueous and non-aqueoug sterile suspensions, which may

conpri suspensi on nmedi a and thickeners. The formul ati ons can be
adm ni stered in single-dose or nmultidose containers, for exanple seal ed
anmpoul es and i |ed in freeze-dried (Iyophlllsed) state, so that
only the addity grile carrier liquid, for exanple water for

i njection purp i ATTE Oiye fore use i s neces- 20saw. Injection

sol utions an i ons prepared in accordan with the reci pe can be
prepared fromky s pomderspLgu ets. It goes without

sayi ng that, addition to the aboue paFtlcuIarIy menti oned constituents,
the foflpul ations may al so conpri se otheroﬁgents usual in the art with
respect to 25the particular type of formulation; thus, for exanple,
formul ati ons which are itable for oral admi nistration nay conprise

flavours. At ut|c | lyleffective anobunt of a conpound of the formula
(1) depends ) T aotor i ncluding, for exanple, the age and
wei ght, the |p onditionixhat OH
ﬁ/\\(\/
20 OH
g
2
m OH
CH
9
30 D VA N
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30requires treatnent, and its severity, the nature of the fornul ati on and

the nmethod of ad- mnistration, and is ultimately deterniQ: Qﬁ H@%r7

treating WBPUAEP vet . However, an effective amount of d [y 7os

according to the invention for the treatnent of neoplastic growth, for

exanpl e col on or breast carcinonma, is¥generally in the
p

ange fromO0.1 to
100 ng/ kg of body wei gh the recipient (rnanmfal) per and
particul arly Yypi 5the range fromlt g/ kg=Qf-b i ght per
day. Thus, t

3 Gy ™\
anun er day WO 2011/072 pPCT/ .lm 057 58
for an adult ei ghing |70 kg is usuall v between 70 and 70 hgy Where
t hi s anmount Z&dmi ni st er usual

: asNna single dose per day or lyj1n a -
series of part-~doses (such as, for|exanpl ey, t'wo, three, four, fiw§¢%ﬁr€Tx}/
per day, so that the total daily do i 3~fhe sanme. An effective anount of a
salt or solvate or of a physiologicafd;y func- 5tional derivative t her'&bf
can be®determined as the fraction of the effective anount of the conpound

according to the invention per se. It can be assuned that simlar doses are
suitable for the tre nt of other conditions ned above. The

i nvention furifie r EPEL s to pharnma QpYsi tjon conprising a
10t her apeutijcal ffécti¥e hnount of a neNCompound of the formul a
(I') and the ed enbodinepts descr sed conpounds.

In a preferréd enbodi ment, a pharnmaceutig conposition scri bed here
is clakged conprising at |east one additional conpound sel ected fromthe
group consisting of physiolagically acceptabl e extenders, adjuyants,
additives, diluents, excipilents and/or 15additional pharmaceuthkcally active
substance, apart fromthe cdbnpounds of the formula (1) and the p¥eferred
enbodi nents descri bed here and di scl osed conpounds. The invention al so
relates to a kit conprising a therapeutically effective anmount of at |east
one conpound of the for (1) and the preferged enbodi nents descri bed
here , 20and di scl osed._C o._ahdLor at | east ‘op& phar naceuti cal
conposil®i on as desdrib d a |t hethapeuti cal amount of at
| east one further S j 0 romthe

A ac 8._sUhs 2 apat t
conpounds of the fornula (1) and’the prefeenboi ments descri bed here
ipounds. The kit conprises*sui#abl e congaLp@N§%/sugp/as//OH

and di scl ose
boxes, i ndi sl bottles, bags or
H

CH

20

25

30
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25 ampoul es. The set may, for exanple, conprise separate anpoul es, each
contai ning an effective anount of a conpound of the formula (1) and/or
phar macelWVPaal47214abl e derivatives, solvates, tautomers HAdEROEWHN<Eoners
t hereof, including m xtures thereof in all ratios, and an
effective anount of a further nedi canent active ingredient in dissolved or
30l yophilised form Use_ The present d%hpounds are suFt apl e as

pharmaceutical activeg gredi ents for 35manm al |y for h ns, in
the treatnen HRgosi ne- ki nasewd, nducec PET/ E
P2010/ 007057 .Thes es incl ug aptqf of\_t umour
cells, patho G neovascubary sat\ (or Ot ogenesi s) which| pronotigs the
growm h of sofid tunours, ocul ar{_neovasgul ari sation (diabetic reéty nopat hy,
age-i nduced nmacul ar degenerationiand the |ike) and inflanmmation sori asi s,
rheumatoid arthritis and the lik 5 The present invention erjconpasses
the usé of the conpounds of the forlmula (1) and/or physiol ogi cal IHp

acceptable salts and s ates ther€f for the preparation of a medi canent

for the treatuent or enti on of cancer. Preferred gdr
treat ment originatesfrowg ~@1ﬁ&] Abral cagei

car ci nona, * oma of QQ/\I yhphatic systen

| aryngeal car Ci4jomm ars” ci noma. A

forms of cancer are nonocytic | edkaem a, |ung~aderocarci noma, s
| ung c?ﬁcinonas, prostate cancer, |ntestinal cancer, pancreatic ncer,
ovari an carci noma, renal cancer, | r carcinoma, glioblastoms and breast
carcinoma. , 15Li kewi se enconpassed ji%s the use of the conpounds according to
the invention and/or physiologically acceptable salts and sol vat esxd her eof
for the preparation of-~a nmedicanent for the treatnent or prevention of a

di sease in wWji i

whi ch angi oq
vascul ari sat

h a disease in
such as 20reti nal
enerati on and

esis is inplicated.

iC
eftest S ’ ed is an ocul
@@ [ etilnopat hy, age-

he<lse of compoundsyof 't he f

g
the |ikg. a_ or NH,
physi ol ogi call y acceptable salts_a sol vat g2 reof for the prepéatati on
of a nedi cament for the treatnent] or*prevention of inflanmat or y~di'sgases

also falls within the scope of the-present invention. Exanples of 25such
i nfl ammat ory di seases include rheypatoid arthritis, psoriasis, contact
dermatitis, HO

30 HO
HO

and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and stereoisomers thereof, including mixtures thereof in all ratios.
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del ayed hypersensitivity reaction and the I|ike. Al so enconpassed is the
use of the conpounds of the fornula (I) and/or physiologically acceptable
sal t s andwWedVia7e@®91t her eof for the preparation of a nedi cREERE2HEH7§Ye
treatment or prevention of a disease or condition in a mammal, in which to
this 30method a therapeutically effective anount of a conmpound according to
the invention is adninistered to a si4k mamal in need of such treatnent.
The therapeutic anount varies according to the specific disease and can be
det ermi ned by t ke peetion aid elates torthe precarnsorsvif thiroeampaudde obthe dermula (RO

2011/ 072791P8T555g%é8@$%ﬁ037%0§&%? éhe;g?)%c@rﬁg?ﬁg ah@}'oetﬂ iuQQtrge{r?é? f&1HQMPASSES

the use of conpoun physi ol ogr ¢ y acceptabl e
sal ts and sotreatrest vidiseests Bpdesdnibed faplaar atrnpoundé ofithedolinudanént for t he
treatment or prevention of retinal vascul arisation. Methods for the
treatnment or prevention of ocul ar diseases, such as diabetic retino- 5pathy
and ageé-i nducedCmmeulrats adéueivenalbi(pare aslse tdkiek éwimsen pertydodtes hed saivadeg | on.

The use for gant i i , i tory_di seases, such as
rheumat oi d a?{kﬁ?‘% ?i}% ps8?%@%&%%&?%@}‘38%‘5!0%&| |bs é;eﬁ%(fa@e ayed
hyper sensi ti vi t Yhe maetticoralscarslan to thes optially ade fents (sterquisowens)i the of bone

pat hol ogi es t 0 eosar£o gsteoarthritis_an i ckets,
Fcow oo 1 al PR Ao BRlsa B R o BELTIR O bl B 3 SRS L ¢ e
conpounds of theke cbmpounds. Sblvatepétherceon®ubdeareddkenan nedasaaddectisss df fnert t he
treat t of e ise

he .sai d Ses. The coppounds o he for a (1) can be
i i er o0t S IRERIS FES FRicommoudtraRP B e lo hRR i Btk
fast - gr ow ngfdreamBohateslde, for exEngple, mant-iodihydratesree laltbhslates. t he use of
‘conpounds of thg formula (I n harmaceutical |y usable derivatiyes,
solvates. ¢ aut oy Saluehy iR eER LR inbeaBhg e e e cof
in all rati oprodfay cdnmouypdepar ati on of a nedi canment for the treatnent of
di seases in whi E’h t he i nh ul ation an n of Kkinase

j.bitio r d/ or. .,nodul at i

G onar -t r ansauc sttt aals e Bah §MeR rBPeRUEsE v Gl Bnith iR
ki nasei1s been Mobedfied enewans ofjifaraxainlet Bkylus acafgregpspamimdsacifs, slgars or nul a
(1), and pharmaceuti 2bcal |y usable derivative sol vates, tautoners and
SLET eor some B DiREPRKES Bt iy Fand Flepiad Bt SRR e e elEeive

compounds according to the invention.

These also include bicdegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115, 61-67

20 (1995).

The expression "effective amount” denotes the amount of a medicament or of a
pharmaceutical active ingredient which causes in a tissue, system, animal or human
a biological or medical respdnse which is sought or desired, for example, by a

25 researcher or physician.

In addition, the expressicn "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not received this
amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syndrome,

30 condition, complaint, disorder or side effects or also the reduction in the advance of
a disease, complaint or disorder.
The term "therapeutically effective amount” alsc encompasses the amounts

which are effective for increasing normal physiological function.
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for the preparation of a nmedicanent for the treatnent of diseases which are
i nfl uenced by inhibition of SphKl by the conpounds of the fornula (I) and

t he pref eWOed1 Ui nent s descri bed here and di scl osed coMpGERIE/003657The

di seases to be treated are preferably selected fromthe group
hyperproliferative disease, inflammatory di sease, angi ogeni c di sease. The
hyperproliferative disease is preferably selected fromthe group WO

2011/ 072791PCT/ EP2010/ 007057 61 cancer (tunour disease),

at her oscl er osi sThe '@semﬂwﬁilm refates toftlee usd @Iemidtus%@‘éh&)tommnldegémgif@ﬂ- cells,
psori asi s u SE, I P, 5t unour
of the squan@?lsatlégq?;é% F%ﬁ]ﬁ&@ﬁ% (gl adg%ﬁm g‘tfgpé&gngh% ﬁ%épﬁﬁg{/gw %f head
and neck, thé 3oé310f915a@11]§ 1:0 6@ oced 09k Themamdwmudﬁrlywelabtye”svtuﬂ@, oft he

liver, the b the urogenital tract, the |ynphatic system
t he stonach, Eéh&lﬁotn%mmo%toaﬁ%un t he skin, nonocytic |eukaem a, |ung

adenocér ci noma, snal I -cell lung carci nona, pancreati c cancer, gliobl ast oma,
breast carcino e
acute | yophat | ¢ TRl AT Fyrof G Gl L

non- Hodgki n' sf thgfigrirotea(!) and prmeepremhoﬁmeaﬁs d@CdbsmEIa@‘e apfl ctéwsaésamgl al

cells is preferahl I roup p di abetic
nephr opat hy, ES geﬁ]gﬁ:t%y %al ESIBISe% ﬁ% de}l\sigivgc %Hé(jzrﬁgg s%fvaie!s F_lau

syndr one, trmmj‘aanu steeqace&zm&rsuihegécﬁn@wammmetlyn thahe i nfl ammt ory d| sease is
preferapl9 selec d fro tory bowel disease, arthritis,
at her oscl er sosi s astﬁ mpgﬁ %%ﬂHgform r?f m 20matory ki dney di seases,

qul tiple sclerosis, chronic obstructl veMpuI mpaLy, di sease,

R9 M " R12
=~ )\ R13
R3 MY n
R4 \%
15 R14 5 TV
R5 RE R15 H
R? R16 R17
(I
in Wthh R1 RZ R3 R4 R5 RS R? RB RQ R10 R11 R12 R13 R14 R15 R15 R17
M, Ma, Mz, Ms, Y4, Yo, V, n, m and o have the the meanings indicated herein,
20
is reacted with a compound of the formula (lll)
L-wW (1
- in which W has the meaning indicated herein and L denotes CI, Br, | or
25 a free or reactively functionally modified OH group,
or
30 (b)  acompound of the formula (I'/)
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i nfl ammat ory skin di seases, pardontal diseases, psoriasis, T-cell-pronoted
i mune di sease. The i nflammatory bowel disease is preferably
sel ect ed WORAH H@79%r oup 25ul cerative colitis, Crohn's di SKIEER20HENTEFecific
colitis. The T-cell-pronoted i mmune disease is preferably selected fromthe
group allergic encephal onyelitis, allergic neuritis, transplant rejection,
graft-versus-host reaction, myocardit4%s, thyroiditis, nephritis, systemc

| upus erythemat osus, insulin- 30dependent diabetes nellitus. The arthritis
di sease is preferably sel &t 9m t he group rheumatoid arthritis,
osteoarthritis, Caplan's syyldrong, Fglty's syndrone, S§jogren's syndrone,
spondylitis ankyl osan®3. St AT Wsease, chondrocal cinosis, nmetabolic
arthritis, 35rheumati : 1« dr's di sease, Wssler's syndrome. 62 The
i nfl anmat ory ki dney di seasd pLsterably selected fromthe group

gl omerul onephritis, glonmeruf\ar injuryrs nephrotic syndrone, interstitial
nephri 6is, lupus nephriti 5 &odpasture's [Syndrome, Wegener's

granul omat osi s, renal vasculitis, 5IgA neﬁh?opat hy, idiopatic glomerular

di sease. The inf|anmal gl Yz ke rdisqaser | ed f . he
group psori asis, | at opi % ‘ﬁ?ar‘ ﬁatrﬁit Fs‘, cohﬁ‘cﬁiﬁ@?@%*@%gﬁﬁ. [qug%g

angi ogeni ¢ di seabereirsangt lef erddviolesdH &1 erdB Ry mwhiees BiRIp is a cyalit abétsiae
retinopathy, art B&io%icsaciocﬁ@%gtepso” asi s, Kaposi's sarcomm, haenangi onma,
nyocardi al angi ogenesi s, atheroscl erotic plaque neovascul ari sati on,

angi ogelei c eye diseases, choroidal neovascul arisation, retrolental

fi broplasia, macul ar degeneration, corneal transplant rejection, rubeosis
6;i“ri di s, neuroscu[s%a%[agmﬁgeco (s O%QQ&&@&/@ 15dr one. The invention
furthernore relates t0 nedicanments conprising one or nore conmpounds of the
fornula (1) and preferred epmbogdi 1ts descri bed here and di scl osed
conpounds, where conpoupps (f'fMl;h dr ba (1) in which (a) Vis absent and
.20(b) W= C(0)-CH2- Het, fare |hot \excl gd, and physiol ogically acceptable
salts, deri- vatives, p.Vg“ER es, tautomers and stereoi soners

t hereofl5 i ncl udi ng m'hzures thdreof |in all ratios, for use in the treatnent
of di seases which are inflggn byYiLnhiWi ti on of Sph kinase 1 by the
conmpounds of the formula (I tYe preferred enbodi nents descri bed
here and di scl osed conpound ﬁsmh r

d

] %he di seases to be 25treated are
sel ected fromthe group consi st ﬁg af hyper pf\l i ferative di sease, inflam
in which R, R", R"2, R™ R™ R™ R R" My, My, Mg, M, Yy, Ya, V, W, n,
20 and o have the meanings indicatec herein and L, denotes Cl, Bror |,
or
25 (c)  they are liberated from one of their functional derivatives (for example

containing protecting groups) by treatment with an acidic, basic, solvolysing or

hydrogenolysing agent,

30 and/or a base or acid of the formula (1) is converted into one of its salts.

The expression "carbamoyl" means "aminocarbony!” and vice versa.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3,4,5,6,7,8,9
35 or 10 C atoms. A preferably denotes methyl, furthermore ethyl, propy!, isopropy!, butyl,



mat ory di sease, angi oaenic disease, fibrotic disease of the |ung, kidney,
liver and the heart, cancer (tunour disease), atherosclerosis, restenosis,
proliferatP81¥§73®se of the nesangial cells, psoriasis, ReHBAIGI7¢Ke
squanous epithelium the bladder, the stomach, the kidneys, of head and
neck, the oesophagus, the cervix, the thyroid, 30the intestine, the |iver,
the brain, the prostate, the urogeni t4 tract, the | ynphati c system t he

st onach, the | arynx, the lun t he skin, m)nocytl c | eukaem a,

adenocar ci nolsAbutgkBes-betwl ar terfrhutys Ao, algpeprtidat-i & Qfé*rm@tlh)”bgm gkﬂl adtloma,
breast carci gog. d.rﬁ&tﬂ&rlﬁrdﬂﬁﬁh%ﬂ&l&r@b‘ﬁf!@ﬁq car %“bFAf'F%% Qﬁbéﬁ\ty}leﬂkaeﬂa 1,4cut e

| ynphatic | eukaem a roni c eukaen a,

non- Hodgki n' 8.235PynphdfelimethpheiyulofepRitytouty], 1d¢téﬂétm@thm@mnybﬂa€tth)ﬂ 2-
mal i gnant ”e%ﬂ@ﬁfrb IOIS'[ S:or f’? 2tthﬁ19fm$}6;5f:y{ ThHeP H—;@ér Bl?t#BYe £ QHRLoro-

transplant reje gl'oneru opat hy,” "1 nt'l"ammat I sease,
arthriBis, aBeHwh, aI | ergies, inflamatory Ki dney di seases mul tiple

scl erosi s, chrogi !pﬁ%ﬁ inkl i 3

di seases, par doﬁt‘%? eas@ﬁ&%g@mﬁ%é@{tyﬁg%ﬁm nje 3d?2g£iée)& at‘f‘*éééﬁb é?fl ve
Scolitis, Cremhlysneihyleaty, proom, §pempvh butwblspbutyl,, sed-butyigtest- butyl, pentyl, hexy,
encephal orrye{ LbSmedt |ed'eg{a¢1u&%ggg;%sltl Snﬁfn%g rejection,

|
graft-versus- t!IOSt redction, ny r ol dltls nephrltls systen c
| upus eryt henat G¥dis alhyh@uclpaikxd)eyefed@bﬂ dencieseeyso prsyl, icyelebutylhexbereniil cyclo-

arthriths, Oogi (8 Capl an's syndrone, Felty's syndronme, S§jogren's
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dretabolic 10arthritis, rheumatic fever Reiter's di sease, Wssler's

syndr one, gl one I i eph TE,..
interstitial ne%[IijéiF’q{gﬁ%h]F rte'xé@p%e At P t| S, mé&fd"{o ast ur eégéétﬁﬁlg éc}ﬂ{lé, &Bgcerner' S
gr anul or nat opirsgpyieayl, vaseupr ptl$®r0m@hen!§pm opat hyeﬁ-bdﬂy@pamylm-gmenepul ar

di sease, at o%pg? R &1 S oFBrﬁhﬁJ@Fe 'P' fl X%)A HgmyICB arheBr‘Sé smethyl-

retinopat hy, safcorra angi ogen
at her 01515 sermafrompme@ylpbaqmr@r ne(blvrastlﬂullaamcsathooml mnglt oueniot pescetam@@dr@essl
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degener ation, 'corn tion neur

gl aucoma, GCstem- \Ml@b(éer@ymihyiamiho pheopr pespondi{ NgN-diseetfivdaminhearpeyiahaityl.on
of a nmedi cangnt_ f h and/ or h 0 nti oned
conpl ai nts gﬁd%alog N'%Q)%I%]@@to@%wlhg—’F?e)zrag?@mw ?f%(yla?]g%s)gh%%dlaog% rIer%ses
conpri si ng tﬁteoraprmrwl St,mat drgrbrofnophenyb ro- nor e e-ahjpoenhesylod-, trher pamethva (1)

and t he,pref t C di scl a
e LA et Ay bl g i I e
here. 25In aOpnefoerpr@dnmﬂmgllL e M-, or wedr oagpinny|, ar, en{f arnmpthethopyaarizirgiphenly!,

v ch, oM PELSE A%, COIPURE Bl el Lot o LUk pelel e,

enbodi nent s er € 0S€ ere co
dormula (1) M onhi{whrgha)in-¥-virizdnyphenghd- (rnhr)orw (mdDfl)in@lycabbint)phamyd o-,

Stvares ool Bhs s oLagb ekl SERRAVER S e Bl BT R oY 5 o
t hfelr eofz5i 3 g[&(mrcaplncnjls +4- ﬁl}ntr;w@rl?enyltdwnt x)eaHWN-méthdlbsm@'s?m%menajr e, m-
(1) and and PreCnkl PRa ionBi HeARIhebe LB i rar et oglopSate BBy
conmpounds, V\bmm)meyUfmsersfamblbé 3H234h{ ad- &, 8d ec’ ediffuvcophehy, 2802
consi sti ng Of2 Qyé)e{ﬂ AE{N‘O% :fjl?io }seg ?te"heh%f Mho ry3 g' ?%gphenal

angi ogeni c disea I T veran
heart, canceg4¢ bu%@nntﬂom‘msle? - at Bl,erdlmeﬂhexmesyl 3 nitro-4- chlorophenyl 3- amlno-4-
30 chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chlero- or 2-amino-6-chloro-
phenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3 4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4 B-trimethoxy-
phenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3.6-dichloro-4-aminophenyl,
4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-

35 8-methoxyphenyl, 3-chloro-8-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-



64 restenosis, proliferative disease of the nesangial cells, psoriasis,
tunour of th uanous epithelium the bladder, the stongac i_dneys,
of head dW&-ﬁyéﬁ “Hhe oesophagus, the cervix, the thyro?E?pVﬁ%%$%¢gg$ine,
the liver, the brain, the prostate, the urogenital tract, the |lynphatic

system the stomach, the |arynx, the‘{ ng, the 5skin, nonocytic |eukaem a,
| ung adenocarci noma, small-cell |ung carci noma pan- creatic cancer,

eukaem o, aBGTYIRHGR R EBEaRY B B o oT s ARG P A Ok A ey

Hodgkin's | yamh.@rpaenynon Hodgki n' s | ynphoma, gl onerul onephritis, diabetic
nephr opat hy, malignant nephrosclerosis, thronbotic m croangi opat hy
syndronme, 10transplant rejection, glomerul opathy, inflamatory bowel
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ul cerative Csldxbtcﬁyl & ahsy 51361(&%%% 41%5&@@2@% g, QOJJﬂS Is@thm’tblyef.?glis'l or
encephal onyel i tlgéyl al | ergic neuritis ansgg ant re

graf t - ver sus*WyEeYl15y éaét PISTPY T ENy EH'ThF CURLSHTC L t1 %3 tﬂ%ﬁﬁ’l‘ﬂjl <2 -8ykt eni ¢

| upus eryt hengtgidsol-i-NJUbf Elyl de@w@r@kom a@e; @sacm%bl Mdr% yI, neruRkaiskol-
arthritis, o teoarthriti S,

S ndr o s oo P es riarigatiee or it} | e pdiaaae- koot ezl o °

met abohpc ar téyii 81 &r.4-plrRidaBy §yr£ﬁw1r1 Reit e s, @J&eaﬁ@myl\mcsr$ |§6|n§olyl
syndrorre gl onerul onephriti s | oner uf ar inj u% nephrotic syndro

interstitial "™BZephnen th & 5pg ridaelih ' 1% 4-CrofipSrRRMEoRYraZYr %‘rré 5-, 6-

Wegener's gbanukasmaes)Iss-, aersale \bAFCHk i AdoRazd@ - WBI 8pat NyendihigRM i £,
gl omerul ar di sease, atopic dermatitis, contact sensitivi té acne, di abetl o

reti nopat hy, 4K&pdsior & bbeaF‘é%tﬁ’éZOIM'aéTrénéi Ofé-PeRZ8clai-aradiazehyizogints Py 6 7-

at her oscl er obt g-.qRindRHEa - EOKASCHL 2t bealdodinoRN AL AIeN 6, BY& HERESHES 2-, 4-,
chor oi daI neovascul ari sat i on, retrolental fi bro | 'asi a macul ar de?ener a-

25t i onl5cor néal-t’ &h SO, &c P GraLinPYHBYs P 3r s/~ Kt bHEMOF 4

gl aucoma, OsbRiziniebherer SYSERBITE 3-bn£sAdi 85@9ﬂd'4ﬂl§hrﬂi§@oieﬂ{ si/he 1p3-epRdomiia-on
of a nedicament for the treatnent and/ or Ehy axi s of thé above-nentioned

conpl ai nts af@zarkerad We?ﬁoﬁjb?'@f?x%q’i%mﬁ’e’é%@ eNZofurgmd sai d di seases

conpri si ng t he agiTh&terIcy@lcir@fMicAt rY&IY bdRArBalG VRN M8rogbnittg formula (1)
and the pr'eferred enbodi nents descri bed 30here and di scl osed conpounds to

a patient in nebigspectynehfushensibsiiuiensatiebramings alse denpiecivbaxpririenss-
i ncl udeg her ginydro-2-1 13- a4pére%&ﬁrryﬁé @@‘h@&#br@n% Mr%%@artéw&@amoi drhgsuryy pe

conprises at |east one additional pharnmacol ogically active substance

(t her apeut i ¢ 1ag@exolanéul, defrrbiero-3-ig r&Hiiemt. 2, 3-diggdro-1-, 2n -F f41of hePWERIY.
preferred embedifRiib.1-the e AR ﬂSEdortaeﬁﬁfoﬁdl e #1092 251dA 0T
after treatmwent with ‘at 'l efils_t_qn_e_qd_ i tional ,o armacol ogi cal |y active
Subst ance.  Imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4~ or -5-pyrazolyl, tetrahydro- - or ~4-pyrazoly|,
e 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -B-pyridyl,

25 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4—morph6linyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-
, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-,
-7- or -8-quinolyl, 1,2,3,4—tetrahydr0-1-,-2-,-“-3-, -4-, -5-, -B-, -7- or -8-isoquinolyl, 2-, 3-, 5-,
8-, 7- or 8- 3,4-dihydro-2H-benzo-1.4-oxazinyl, further preferably 2,3-methylenedioxy-

30 phenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 8-yl, 2,3-(2-oxo-
methylenedioxy)phenyt or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore
preferably 2,3-dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-ox0-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenz-
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5The di scl osed conpounds of the fornmula | can be adm nistered in

conbi nation with other known therapeutic agents (pharmacol o |callg actlve
substance@&’ﬂWH%@Uﬂlng anticancer agents. As used here, t /90
"anticancer agent" relates to any agent which is admnistered to a patient

W th cancer for the purposes of treaI%gg t he cancer. 10 The anti -cancer

treat nent defined herein may be appli as a sole therapy or may involve
in addition to the conpound o i nvention, conventional surgery

r adi ot her apy'W?amﬁo@ﬂ@yﬁwdc@u81’?"8?1[@?1’6%@105\99'9@&3? $X9cd-drgithye eB?'ml'P@Fe of

the fol |l ow ngygat egories of anti- tunour agents:

15anti proliferative/ anti neopl asti c/ DNA-damagi ng agents and conbi na- tions

t hereof, as used in nedical oncol ogy, such as al kylating agents (for
exanpl e cis-pl alt-ihlrbrefé?sfﬂﬂp@ér%ttéﬁ cﬂ)bssbpwj@§|@b@rﬂaﬁﬁ:ulaﬂwpré?&%el ust@r d,

mel phal an, chl oranbucil,” busul phan and nitrosoureas)’ antlnetabolltes (for
exanpl & antifol ates such as fluoropyrimdines |like 5-fluorouracil and

tegafur, ralti tT%ﬁ&nodﬂm&ﬁ@éﬁéﬁ‘tﬁl’ra&léél@%)hﬂ;% o%e@rrrﬁaﬂenﬁéﬁ Hfce rhwb%éw.@aat and
gentltablne) antitumour antibiotics (for exanple anthracyclines, ik

adri anycin, BY diienpal. he B Xstenpndant of eRAABINASI n, epi r ubi ci n, |darub|0|m

m tomycin- G, _dagid BayGinas theTbiklia Y flaPhave 8 bithbi@lchiaRANLS abd oin
exanpl e vinca al kal oids, like vincristinge, vinblastine vindesine and

vi nor el bi ne, thergfore0esHIdB varipueestergrispmariel faras ot e feymula (b parasenasses all these

i nhi bi4grs (fpmsexanpl e epi podo- 25phyl |l otoxins, like etoposide and

t eni posi de, ansacrine, topotecan, irinotecan and canptothecin) and
cell-differentiating agents (for exanple all-trans-retinoic acid, 13-

Cl o= reti noi o aChoRalol e ShEMIE il I EHEAR A i BIRDEDos 2 Bnuia (),
ant i oestrogens or ex e tanDX| en, tore- mfene, raloxif

dr ol oxi f ene aWﬁted&@ib@@ﬁbyWW@@E@H@@ﬁ@“ﬁé@ﬁpﬁ@ﬂ'@dWﬂ$é@aPa§@f?GSU€$6¢d
exanpl e fuIvgéggﬁggrm“ﬁ&&fﬁ%géogens (for exanple bicalutam de, flutam de,
nilut- am de an yprot erone acetate), LHRH antagonists or LHRH agoni sts
(for esanple goserelln | euprorelin and buserelin), progesterones (for
exanpl e negestr r

anastrozol e, | eﬁeo@&ﬁ&h\%ro fa?‘%qgmaﬁ%ﬁeé(ﬁynéelg? gr%e§84|£%ﬁ}a§%i%§p '% 'gtrh gﬁglgeparatlon
5a- r educt aseares ifcariditiont preasted biydeethodseknown pef s gs degerives! inthecReratiie ot
cancer oo LRAARE A EHnaBKANILE (1Eh AL RO IR SRNDICS Bfcamickhis?

rrarirrastat, an tors o ur okl nase ['asm n en acti vator receptor
function); Chemig [Methqﬂsi%iqrmrsc Ghemyistivik @eﬂwc“ﬂmemfsmﬁg ortuttgast), f@>b@rﬁ§¢@8% uch

I nhi bi gé’r S | H&é#ﬁ’gac'?o 8Pt4\$1it*ﬂ3rfs%nti@r{ %r%g(%@ﬂ%bﬁguntﬁﬁé)%ﬁ thef @aﬁ{)n%[%l_é&%e%é’&

ant i bodi es ( or exanp e antier anti y trastuzu rceptin
and the anti alge bblmmhaﬁ@dyvafi@ntmnmn pe0 22 $hich afanetassntioned hetfedn graster

i nhi bitors, ?&gpsine ki nase inhibitors and serine/threonine kinase
inhibitors, for ‘exanple inhibitors of the epidermal growh factor famly
(for exanple EGFR fam |y tyrosine kinase inhibitors, such as

N (3- chtor o- 4 T HOLGd QRREBAS oF ERRRSS B, % 95 BRON 2RPEERENK) cnown. 1

gui nazol i n-4-am ne
25 they are novel, however, they can be prepared by methods known per se.

The reaction to give the compounds of the formula (1} is generally carried out in the
presence of an acid-binding agent, preferably an organic base, such as DIPEA, triethyl-
amine, dimethylaniline, pyridine or quinoline.

30

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bicarbonate

or another salt of a weak acid of the alkali or alkaline earth metals, preferably of potas-

sium, sodium, calcium or caesium, may also be favourable.
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AZD1839), N-(3-ethynyl phenyl)-6, 7-bis (2-nethoxyethoxy)qui nazolin-4-am ne
(erlotinib, 051-774) and

6- acr yl anV@FON/Q731%h| or o- 4- f | uor ophenyl ) - 7- ( 3- nor phol i nopt BRI U7 ¥4z 0l i n-
4-amne (Cl 1033) ), for exanple inhibitors of the platelet-derived growh
factor famly and for exanple inhibifors of the hepatocyte growh factor
fam 15ily; (v) antiangi ogeni c dgents, such as those which inhibit the
effects of vascu- |ar endothelial growh factor, (for exanple the
anti-vascul ar eRerRRMEIG & the spnditiensitsieds e rerctian timsdelbetivesa gifow miputes and

[ AvastinTm, m)is% ' L4he PUY) | ipnal
patent appli g:gte ?gér?]s _aé%?%@é%%%%%@%%@%@zt0%%9/%%82%@%@6%@%@

98/ 13354) and 0¢ @hp 80hdR pamatlankatiedyalnuh 8F angabeiti’Shs (for exanpl e

| i nom de, i nhi by i P [ j [ )N (vi)
vessel - damagi ngE%ﬁﬁﬂ?g& id&%ﬁgégéhc%ﬁ%eﬁgst %@ﬂpfﬁgﬁﬂgnﬁe@ggﬁg%ﬁd&b%ltir%l%llngsed
in intérnati ewar bearens tayssiei a avicosischapng@ddydesarbpns.cockes fehlopgstogenr1 669,

VD 01/ 92224, 1 Y036 84434 40 D2 ASRL3e Gkt A SRS bR Ssuch”

exanpl e thosé’ ' are directed tot ar- g above, such as

| SI'S 2503, aps asthanrhsthanol, sepropanci, n-plapianpl) ndeteact dréerdpytaaph ethgchegch as

i ncl udi ng, fgt i r n uch
as aberrant  SEUTLERE Bis AR RRRNE tol oD R PRI b R RSBl dR T o
pro-drug t heetagiene ghpeloaetmssthy ve moasethilagkeerusthrigns olyge sinetbyidder nase,

t hym dipe ki . terd i e d for
noreading pAlT ERe-KEBEE BN B aBubh bR E AR ol Bioh 30 2o BRRT A2 ANy
ful ti - drug resdtamaiece dijeetbylfdnmaanmle (DAFTJ; nitriles, such(ds@cetanittilwosiitxidey. such as
approaches, | [ o) ,fg@j. = VLVO i N= Vv . far

i ncreasi ng tH%t%@gg&c};ﬁ@ y g? 4]%8? ?EHWH%uCr?D?%OS(y'(':%ﬁMSS Qgﬁ—gﬁgfgﬁﬁf&%]é&

35t r ansf ect i eeetigiach; oiftoadompesnds soth asnitmnettasalor nit2benzener ¢sderki such agr

gr anul ocyt e- ethglr?d@a%,oﬁgl"ﬁg@re ?‘%3’%55& g&yérﬁgl ng factor, approaches for

decreasing 1-c¢ anergy, app es uSinhg transfected i mune cells, such
as cyt-oki ne-t r aRstfiediaepretieeneiis piver & dcstoraipler deblasnaisanegand/or DMF.

cytoki ne-transfected tunour cell lines, and approaches using anti-idiotypic
ant i bodi es. The medi canents from Table 1 bel ow are preferably, but not
excl usi vel y, cohtitheschowd, friee ivénacgnoppuicalsboacyidied inor carlvant{dhal Mabher uking an

acid chloride or anhydride or alkylated using an unsubstituted or substituted alkyl halide,
advantagebusly in an inert solvent, such as dichioromethane or THF, and/or in the pres-

20 ., ence of a base, such as triethylamine or pylridine, at temperatures between -60 and
+30°.

£ The compounds of the formula {I) can furthermore be obtained by liberating them
from their functional derivatives (for example containing protecting groups) by solvolysis,

25 in particular hydrolysis, or by hydrogenolysis.

Preferred starting materials for the solvolysis or hydrogenolysis are those which
contain corresponding prbtected amino and/or hydroxy! groups instead of one or more
free amino and/or hydroxyl groups, preferably those which carry an amino-protecting

30 group instead of an H atom bonded to ar N atom, for example those which conform to
the formula (1), but contain an NHR’ group {in which R’ is an amino-protecting group, for

example BOC or CBZ) instead of an NH, group.

Preference is furthermore given to starting materials which carry a hydroxyl-protect-

35 ing group instead of the H atom of a hydroxy| group, for example those which conform to



Cycl ophospham de Busul fan. |fosfam de Ml phal an Hexanet hyl r nel am ne

Thi ot epa chl oroanbuci| Dacarbazi ne Carnustine Lonustine Procarbazine

Al tr et ami W€ 285 073Hst | ne phosphat e Mechl or oet hani ne St r e pt@ZERZOH/ 007057
Tenozol om de Senusti ne Cisplatin Oxaliplatin Spiroplatin

Car boxypht hal at opl ati num Tetrapl atin- Or mplatin | proplatin Carboplatin
ZD- 0473 (Anor MED) Lobapl atin (Aet erra) /Sat rapl atin (Johnson Matt hey)

BBR- 3464 (Hof frnann-La Root SM 11355 (Sumi tonp) AP-5280 (Access) 68
the formula (1), but contain an R"O-alkyl group (in which R” is a hydroxyl-protecting

group) instead of a hydroxyalky! group.

It is also possible for a plurality of - identical or different - protected amino and/or
5 hydroxyl groups to be present in the molecule of the starting material. If the protecting
groups present are different from one another, they can in many cases be cleaved off

selectively.

The term "amino-protecting group” is known in general terms and relates to groups
10 which are suitable for protecting {(blocking) an amino group against chemical reactions,
- but are easy to remove after the desired chemical reaction has been carried out else-
o where in the molecule. Typical of such groups are, in particular, unsubstituted or substi-
tuted acyl, aryl, aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and size are fur-
= 15 thermore not crucial; however, preference is given to those having 1-20, in particular 1-8,
carbon atoms. The term "acy! group” is to be understood in the broadest sense in con-
nection with the present process. It includes acyl groups derived from aliphatic, aralipha-
tic, aromatic or heterocyclic carboxylic acids or suifonic acids, and, in particular, alkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples of such
.20 acyl groups are alkanoyl, such as acetyl, propicnyl and butyry!: aralkanoyl, such as
phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as POA, alkoxy-
carbonyl, such as methoxycarbonyl, ethcxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC
£ and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy- .
benzyloxycarbonyl and FMOC; and arylsulfonyl, such as Mtr, Pbf and Pmc. Preferred
25 amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl and acetyl.

The term “"hydroxyl-protecting group” is likewise known in general terms and relates
to groups which are suitable for protecting a hydroxyl group against chemical reactions,
but are easy to remove after the desired chemical reaction has been carried out else-

30 where in the molecule. Typical of such groups are the above-mentioned unsubstituted or
substituted aryl, aralkyl or acyl groups, furthermore also alkyl groups. The nature and
size of the hydroxyl-protecting groups are: riot crucial since they are removed again after
the desired chemical reaction or reaction séqUence; preference is given to groups having
1-20, in particular 1-10, carbon atoms. Examples of hydroxyl-protecting groups are, inter

35 alia, tert-butoxycarbonyl, benzyl, p-nitrobarizoyl, p-toluenesulfonyl, tert-butyl and acetyl,
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and glutamic acid are preferably protected in the form of their tert-butyl esters (for exam-
ple Asp(OBut)).

5 The compounds of the formula (I) are liberated from their functional derivatives -
depending on the protecting group used - for example using strong acids, advanta-
geously using TFA or perchloric acid, but also using other strong inorganic acids, such
as hydrochloric acid or sulfuric acid, strong organic carboxylic acids, such as trichloro-
acetic acid, or sulfonic acids, such as benzene- or p-toluenesulfonic acid. The presence

10 of an additional inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic acid, ethers,
such as tetrahydrofuran or dioxane, amides, such as DMF, halogenated hydrocarbons,
such as dichloromsthane, furthermore also alcohols, such as methanol, ethanol or iso-
propanol, and water. Mixtures of the above-mentioned sclvents are furthermore suitable,

15 TFA is preferably used in excess without addition of a further solvent, and perchloric acid
is preferably used in the form of a mixture of acetic acid and 70% perchloric acid in the
ratio 9:1. The reaction temperatures for the cleavage are advantageously between about

0 and about 50°, preferably between 15 and 30° (room temperature).

=20 The BOC, OBut, Pbf, Pme¢ and Mtr groups can, for example, preferably be cleaved
off using TFA in dichloromethane or using épproximately 3 to 5N HCI in dioxane at 15-
30°, and the FMOC group can be cleaved off using an approximately 5 to 50% solution
of dimethylamine, diethylamine or pipericine in DMF at 15-30°.

25 Hydrogenolyticaily removable protecting groups (for example CBZ or benzyl) can be
cleaved off, for example, by treatment with' hydrogen in the presence of a catalyst (for
example a noble-metal catalyst, such as palladium, advantageously on a support, such
as carbon). Suitable solvents here are those indicated above, in particular, for example,
alcohols, such as methanol or ethanol, or ethers, such as THF. The hydrogenaolysis is

30 generally carried out at temperatures between about 0 and 100° and pressures between
about 1 and 200 bar, preferably at 20-30° and 1-10 bar. Hydrogenolysis of the CBZ
group succeeds well, for example, on 5to 10% Pd/C in methanol or THF or using ammeo-
nium formate (instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

35
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The said compounds according to the invention can be used in their final non-salt
form. On the other hand, the present invention also encompasses the use of these com-
5 pounds in the form of their pharmaceutically acceptable saits, which can be derived from
various organic and inorganic acids and bases by procedures known in the art. Pharma-
ceutically acceptable salt forms of the compounds of the formula (1) are for the most part
prepared by conventional methods. If the compound of the formula (I) contains a car-
boxyl group, one of its suitable salts can be formed by reacting the compound with a
10 suitable base to give the corresponding base-addition salt. Such bases are, for example,
alkali metal hydroxides, including potassium hydroxide, sodium hydroxide and lithium
hydroxide; alkaline earth metal hydroxides, such as barium hydroxide and calcium
hydroxide; alkali metal alkoxides, for example potassium ethoxide and sodium propox-
ide; and various organic bases, such as pi;Beridine, diethanolamine and N-methylgluta-
.15 mine. The aluminium saits of the compounds of the formula (I) are likewise included. In
the case of certain compounds of the formula (1), acid-addition salts can be formed by
treating these compounds with pharmaceutically acceptable organic and inorganic acids,
. for example hydrogen halides, such as hydrogen chloride, hydrogen bromide or hydro-
gen iodide, other mineral acids and corresponding salts thereof, such as sulfate, nitrate
. 20 or phosphate and the like, and alkyl- and monoarylsulfonates, such as ethanesulfonate,
toluenesulfonate and benzenesulfonate, and other organic acids and corresponding
salts thereof, such as acetate, trifluoroacstate, tartrate, maleate, succinate, citrate,

benzoate, salicylate, ascorbate and the like. Accordingly, pharmaceutically acceptable

e

acid-addition salts of the compounds of the formula (1) include the following: acetate, adi-
25 pate, alginate, arginate, aspartate, henzoale, benzenesulfonate (besylate), bisulfate,
bisulfite, bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride, chloro-
benzoate, citrate, cyc[opentanepropionate,'digluconate, dihydrogenphosphate, dinitro-
benzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid),
galacturonate, glucoheptanoate, gluconate‘, glutamate, glycerophosphate, hemisucci-
30 nate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodlide, isethionate, isobutyrate, lactate, lacto-
bionate, malate, maleate, malonate, mandelate, metaphosphate, methanesulfonate,
methylbenzoate, monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, oleate, palmoate, pectinate, persulfate. phenylacetate, 3-phenylpropionate,

35 phosphate, phosphonate, phihalate, but {his does not represent a restriction.
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06- benzyl guani neurtiEanbee fie) base salts of the compounds according to the invention include

aluminium, ammonium, calcium, copper, iron(lll}, iron(ll}, lithium, magnesium, manga-
nese(lll), manganese(ll), potassium, sodium and zinc salts, but this is not intended to

5 represent a restriction. Of the above-mentioned salts, preference is given to ammonium;
the alkali metal salts sodium and potassium, and the alkaline earth metal salts calcium
and magnesium. Salts of the compounds of the formula | which are derived from phar-
maceutically acceptable organic non-toxic bases include salts of primary, secondary and
tertiary amines, substituted amines, also including naturally occurring substituted

10 . amines, cyclic amines, and basic ion exchanger resins, for example arginine, betaine,
caffeine, chloroprocaine, choline, N,N'-dibenzylethylenediamine (benzathine), dicyclo-
hexylamine, diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glu-
camine, glucosaming, histidine, hydrabamihe, isopropylamine, lidocaine, lysine, meglu-

-15 mine, N-methyl-D-glucamine, morpholine, piperazine, piperidine, polyamine resins, pro-

caine, purines, theobromine, triethanolamine, triethylamine, trimethylamine, tripropyl-
amine and tris(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

=207, Compounds of the present invention which contain basic nitrogen-containing groups
can be quaternised using agents such as (C4-C;)alkyl halides, for example methyl, ethyl,
isopropyl and tert-butyl chloride, bromide and iodide; di{C,-C,)alkyl sulfates, for example
dimethyl, diethyi and diamyl sulfate; (C10-C1a)alkyl halides, for example decyl, dodecyl,
lauryl, myristyl and stearyl chloride, bromide and iodide; and aryl(C4-C,)alkyl halides, for
25 example benzyl chloride and phenethyl bremide. Both water- and oil-soluble compounds

according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate, hydro-
30 chloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, coleate, phospho-
nate, pivalate, phosphate, stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate

and tromethamine, but this is not intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydrobromide,

35 maleate, mesylate, phosphate, sulfate and succinate.
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The acid-addition salts of basic compounds of the formula (I} are prepared by bring-
ing the free base form into contact with a sufficient amount of the desired acid, causing
the formation of the salt in a conventional rnanner. The free base can be regenerated by

5 bringing the salt form into contact with a base and isolating the free base in a conven-
tional manner. The free base forms differ in a certain respect from the corresponding salt
forms thereof with respect to certain physical properties, such as solubility in polar sol-
vents; for the purposes of the invention, however, the salts otherwise correspond to the
respective free base forms thereof.

10

As mentioned, the pharmaceutically acceptable base-addition salts of the com-
pounds of the formula (I} are formed with rﬂetals or amines, such as alkali metals and
alkaline earth metals or organic amines. Preferred metals are scdium, potassium, mag-
nesium and calcium. Preferred organic amines are N,N'-dibenzylethylenediamine,

15 chloroprocaine, choline, diethanolamine, ethylenediamine, N-methyl-D-glucamine and

procaine.

The base-addition salts of acidic compounds according to the invention are prepared
by bringing the free acid form into contact with a sufficient amount of the desired base,
.20 causing the formation of the salt in a conventional manner. The free acid can be regene-
rated by bringing the salt form into contact with an acid and isolating the free acid in a
conventional manner. The free acid forms differ in a certain respect from the correspond-
‘ ing salt forms thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts otherwise corre-

25 spond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group which is
capable of fofm]ng pharmaceutically acceptable salts of this type, the invention also
encompasses muitiple salts. Typical multiple salt forms include, for example, bitartrate,

30 diacetate, difumarate, dimeglumine, diphosphate, disodium and trihydrochloride, but this

is not intended to represent a restriction.

With regard to that stated above, it can be seen that the expression "pharmaceuti-
cally acceptable salt” in the present conneétion is taken to mean an active ingredient

35 which comprises a compound of the formula (I} in the form of one of its salts, in particular
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if this salt form imparts improved pharmacokinetic properties on the active ingredient
compared with the free form of the active ingredient or any other salt form of the active
ingredient used earlier. The pharmaceutically acceptable salt form of the active ingredi-
ent can also provide this active ingredient for the first fime with a desired pharmaco-

5 kinetic property which it did not have earlier and can even have a positive influence on
the pharmacodynamics of this active ingredient with respect to its therapeutic efficacy in
the body.

The invention furthermore relates to medicaments comprising one or more
10 compouds of the formula (1) and preferred embodiments describad here and disclosed
compounds, where compounds of the formula (1) in which (a) V is absent and (b) W =
| C(0)-CH,-Het are not excluded, and physiologically acceptable salts, derivatives,
prodrugs, solvates, tautomers and sterecisomers thereof, including mixtures thereof in
all ratios.

15 The invention furthermore relates to medicaments comprising one or more com-

pounds of the formula (1) and preferred embodiments described here and disclosed com-

pounds, where compounds of the formula (1) in which (a) V is absent and (b) W =

C(O)-CH,-Het, are not excluded, and physiologically acceptable salts, derivatives,
prodrugs, solvates, tautomers and sterecisomers thereof, including mixtures thereof in
20 all ratios, for use in the treatment of diseases which are influenced by inhibition of Sph
kinase 1 by the compounds of the formula ‘(I) and and the embodiments described here
and disclosed compounds. A corresponding use for the preparation of a medicament for
the treatment and/or prophylaxis of the acove-mentioned complaints is intended to be

included.

25 :
in a preferred embodiment, medicaments comprising one or more compounds of the

formula (1) and preferred embodiments described here and disclosed compounds, where

compounds of the formula (1} in which (a) V is absent and (b} W = C(O)-CH,-Het, are

excluded, and physiologically acceptable’ salts, derivatives, prodrugs, solvates,

30 tautomers and stereocisomers thereof, inciuding mixtures thereof in all ratios, are fur-
thermore claimed.

In a preferred embodiment, medicaments comprising one or more compounds of the
formula (1) and preferred embodiments described here and disclosed compounds, where
compounds of the formula () in which (a} V is absent and (b) W = C(O)-CHx-Het, are

35 excluded, and physiclogically acceptable salts, derivatives, prodrugs, solvates, tauto-



Fenretinide (Johnson & Johns( Alitretinoin (Ligand) LGD 1550 (Ligand)

| mmunonodul ators , Interferon Oncophage (Antigenics) GW (Progenics)
Adenocar cwoRtnl/A7atdi ne (Bi omira) CTP-37 (AVI Bi oPharrna) BRXERHEHTNTO- RX)
PEP- 005 (Peplin Biotech) Synchrovax vaccines (CTL |Imuno) Mel anoma vacci ne
(CTL Inmmuno) p21-RAS vacci ne (CGenmVax) Dexosone therapy (Anosys) Pentri x
(Australian Cancer Technol ogy) JSF-15# (Tragen) Cancer vaccine (Intercell)
Norelin (Biostar) BLP-25 (Biomra) TVIGV (Progenics) !3-Alethin (Dovetail)
CLL- Ther a ( Vamsogem) stered@omensaihessof iroiadifpminturas thegsri irsalCatos, age fisthermore

Conj ugat ed ogstrObePNSs MRINLARIAG: SEidDAsRE &HIth 2PL BRGenced by inhibition of Sph
kinase 1 by the compounds of the formula (I) and and the embodiments described here
and disclosed compounds. A corresponding use for the preparation of a medicament for

5 the treatment and/or prophylaxis of the above-mentioned complaints is intended to be

included.

Pharmaceutical formulations can be acministered in the form of dosage units which

comprise a predetermined amount of active ingredient per dosage unit, Such a unit can

10 comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly preferably

e

5 mg to 100 mg, of a compound according to the invention, depending on the condition
treated, the method of administration and the age, weight and condition of the patient, or
pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit. Preferred dos-
15 age unit formulations are those which comprise a daily dose or part-dose, as indicated
above, or a corresponding fraction thereof of an active ingredient. Furthermore, pharma-
ceutical formulations of this type can be prepared using a process which is generally
known in the pharmaceutical art.
.20 Pharmaceutical formulations can be adapted for administration via any desired suit-
able method, for example by oral (including buccal or sublingual), rectal, nasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral (including subcuta-
neous, inframuscular, infravenous or intradermal) methods. Such formulations can be
prepared using all processes known in the pharmaceutical art by, for example, combin-

25 ing the active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for orai administration can be administered as
separate units, such as, for example, capsules or tablets; powders or granules; solu-
tions or suspensions in aqueous or non-aqueous liquids; edible foams or foam foods; or

30 oil-in-water liquid emulsions or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or cap-
sule, the active-ingredieni component can be combined with an oral, non-toxic and
pharmaceutically acceptable inert excipient, such as, for example, ethanol, glycerol,

35 water and the like. Powders are prepared by comminuting the compound to a suitable
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fine size and mixing it with a pharmaceutical excipient comminuted in a similar manner,

such as, for example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

5 Capsules are produced by preparing afpowder mixture as described above and fill-
ing shaped gelatine shells therewith. Glidants and lubricants, such as, for example,
highly disperse silicic acid, talc, magnesium stearate, calcium stearate or polyethylene
glycol in solid form, can be added to the powder mixture before the filling operation. A
disintegrant or solubiliser, such as, for example, agar-agar, calcium carbonate or

10 sodium carbonate, may likewise be added in order to improve the availability of the

S

medicament after the capsule has been taken.

in addition, if desired or necessary, suitable binders, |lubricants and disintegrants as
well as dyes can likewise be incorporated into the mixture. Suitable binders include
w B starch, gelatine, naturai sugars, such as, for example, glucose or beta-lactose, sweet-
eners made from maize, natural and synthetic rubber, such as, for example, acacia, tra-
gacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes, and
the like. The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chlcride and
220 the like. The disintegrants include, without being restricted thereto, starch, methylcellu-
lose, agar, bentonite, xanthan gum and the like. The tablets are formulated by, for
example, preparing a powder mixture, granulating or dry-pressing the mixture, adding a
& lubricant and a disintegrant and pressing the entire mixture to give tablets. A powder
mixture is prepared by mixing the compound comminuted in a suitable manner with a
25 diluent or a base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylcelluiose, an alginate, gelatine or polyvinylpyrrolidone, a dissolution
retardant, such as, for example, paraffin, an absorption accelerator, such as, for exam-
ple, a quaternary salt, and/cr an absorbant, such as, for example, bentonite, kaclin or
dicalcium phosphate. The powder mixture can be granulated by wetting it with a binder,
30 such as, for example, syrup, starch paste, acadia mucilage or solutions of cellulose or
polymer materials and pressing it through a sieve. As an alternative to granulation, the
powder mixture can be run through a tabletting machine, giving lumps of non-uniform
shape, which are broken up to form granules. The granules can be lubricated by addi-
tion of stearic acid, a stearate salt, talc or mineral oil in order to prevent sticking to the

35 tablet casting mouids. The lubricated mixture is then pressed to give tablets. The com-
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ent and then pressed directly to give tablats without carrying out the granutation or dry-
pressing steps. A transparent or opaque protective layer consisting of a shellac sealing
layer, a layer of sugar or polymer material and a gloss layer of wax may be present.

5 Dyes can be added to these coatings in order to be able to differentiate between differ-

ent dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared in
the form of dosage units so that a given quantity comprises a pre-specified amount of
10 the compound. Syrups can be prepared by dissolving the compound in an aqueous

solution with a suitable flavour, while elixirs are prepared using a non-toxic alcoholic

o,

vehicle. Suspensions can be formulated by dispersion of the compound in a non-toxic
vehicle. Solubilisers and emulsifiers, such as, for example, ethoxylated isostearyl alco-
hols and polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as, for
15 example, peppermint oil or natural sweetsners or saccharin, or other artificial sweeten-

ers and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be encapsu-
lated in microcapsules. The formulation can also be prepared in such a way that the
20 release is extended or retarded, such as, for example, by coating or embedding of par-

ticulate material in polymers, wax and the like.

The compounds of the formula (I} and salts, solvates and physiologically functional
derivatives thereof can also be administered in the form of liposome delivery systems,
25 such as, for example, small unilamellar vesicles, large unilamellar vesicles and multi-
lamellar vesicles. Liposomes can be formed from various phospholipids, such as, for

example, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula (I} and salts, solvates and physiologically functional
30 derivatives thereof can also be delivered using monoclonal antibodies as individual car-
riers to which the compound molecules are coupled. The compounds can also be cou-
pled to soluble polymers as targeted medicament carriers. Such polymers may encom-
pass polyvinylpyrrolidone, pyran copolymef, polyhydroxypropylmethacrylamidophenaol,
polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine, substituted by
35 palmitoyl radicals. The compounds may furthermore be coupled to a class of biode-
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amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be admini-
stered as independent plasters for extended, close contact with the epidermis of the
recipient. Thus, for example, the active ingredient can be delivered from the plaster by
jontophoresis, as described in general terms in Pharmaceutical Research, 3(6), 318

10 (19886).

Pharmaceutical compounds adapted for topical administration can be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, aero-
sols or oils.

15

For the treatment of the eye or other external tissue, for example mouth and skin,

the formulations are preferably applied as topica! ointment or cream. In the case of for-
. mulation to give an ointment, the active ingredient can be employed either with a paraf-
.finic or a water-miscible cream base. Alterr}atively, the active ingredient can be formu-

20 ~|lated to give a cream with an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical applicatior: o the eye include eye
drops, in which the active ingredient is dissoived or suspended in a suitable carrier, in
particular an aqueous solvent.

25
Pharmaceutical formulations adapted for topical application in the mouth encom-

pass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered

30 in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the carrier
substance is a solid comprisé a coarse powder having a particle size, for example, in
the range 20-500 microns, which is administered in the manner in which snuff is taken,

35 i.e. by rapid inhalation via the nasal passages from a container containing the powder
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drops with a liquid as carrier substance encompass active-ingredient solutions in water

or oil.

5 Pharmaceutical formulations adapted for administraticn by inhalation encompass
finely particulate dusts cor mists, which can be generated by various types of pressurised

dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be adminis-

10 tered as pessaries, tampons, creams, gels, pastes, foams or spray formulations.

Pharmaceutical formulations adapted for parenteral administration include aqueous
and non-aqueous sterile injection solutions comprising antioxidants, buffers, bacterio-
statics and solutes, by means of which the formulation is rendered isctonic with the

15 . -blood of the recipient to be treated; and aqueous and non-aqueous sterile suspensions,
» which may comprise suspension media and thickeners. The formulations can be admini-
stered in single-dose or multidose containers, for example sealed ampoules and vials,
and stored in freeze-dried (lyophilised) state, so that only the addition of the sterile car-
. rier liquid, for example water for injection purposes, immediately before use is neces-
20 . . sary. Injection solutions and suspensions prepared in accordance with the recipe can be

prepared from sterile powders, granules and tablets.

£ It goes without saying that, in addition to the above particularly mentioned constitu-
ents, the formulations may also comprise cther agents usual in the art with respect to
25 the particular type of formulation; thus, for example, formulations which are suitable for

oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula (I} depends on a
number of factors, including, for example, the age and weight, the precise condition that
30 requires treatment, and its severity, the nature of the formulation and the method of ad-
ministration, and is ultimately determined by the treating doctor or vet. However, an
effective amount of a compound according te the invention for the treatment of neoplas-
tic growth, for example colon or breast carcinoma, is generally in the range from 0.1 to
100 mg/kg of body weight of the recipient (mammal) per day and particutarly typicaily in
35 the range from 1 to 10 mg/kg of body we:ght per day. Thus, the actual amount per day
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doses (such as, for example, two, three, four, five or six) per day, so that the total daily

dose is the same. An effective amount of a salt or solvate or of a physiologically func-

tional derivative thereof can be determined as the fraction of the effective amount of the

(9]

compound according to the invention per se. It can be assumed that similar doses are

suitable for the treatment of other conditions mentioned above.

The inventicn furthermore relates to pharmaceutical composition comprising a
10 therapeutically effective amount of at least one compound of the formula (l) and the
preferred embodiments described here and disclosed compounds.

In a preferred embodiment, a pharmaceutical composition as described here is
claimed comprising at ieast one additional compound selected from the group consisting
of physiologically acceptable extenders, adjuvants, additives, diluents, excipients and/or

15 - additional pharmaceutically active substance, apart from the compounds of the formula

(I} and the preferred embodiments described here and disclosed compounds.

The invention also relates to a kit comprising a therapeutically effective amount of at
least one compound of the formula {I} and the preferred embodiments described here
20 - and disclosed compounds and/or at least cne pharmaceutical composition as described
here and a therapeutically effective amount of at least one further pharmacologically
active substance, apart from the compounds of the formula (I} and the preferred embo-
diments described here and disclosed ccmpounds.
The kit comprises suitable containers, such as boxes, individual bottles, bags or
25 ampoules. The sel may, for example, comprise separate ampoules, each containing an
effective amount of a compound of the formula (1) and/or pharmaceutically usable deri-
vatives, solvates, tautomers and sterecisomers thereof, including mixtures thereof in all
ratios,
and an effective amount of a further medicament active ingredient in dissolved or
30 lyophilised form.

Use

The present compounds are suitable as pharmaceutical active ingredients for

35 mammals, especially for humans, in the treatment of sphingosine kinase-induced dis-
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Phar maceuti c
vascularisation (diabetic retinopathy, age-induced macular degeneration and the like)

and inflammation (psoriasis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the formula (1)
and/or physiologically acceptable salts and solvates thereof for the preparation of a
medicament for the treatment or prevention of cancer. Preferred carcinomas for the
treatment originate from the group cerebral carcinoma, urogenital tract carcinoma, car-

10 cinoma of the lymphatic system, stomach carcinoma, laryngeal carcinoma and lung car-
cinoma. A further group of preferred forms of cancer are monocytic leukaemia, lung
adenocarcinoma, small-cell lung carcinornas, prostate cancer, intestinal cancer, pan-
creatic cancer, ovarian carcinoma, renal cancer, liver carcinoma, glioblastomas and
breast carcinoma.

:15 . Likewise encompassed is the use of the compounds according to the invention
and/or physiologically acceptable salts and solvates thereof for the preparation of a
medicament for the treatment or prevention of a disease in which angiogenesis is impli-
cated.

Such a disease in which angiogenesis is implicated is an ocular disease, such as

20 - retinal vascularisation, diabetic retinopathy, age-induced macular degeneration and the
like.

The use of compounds of the formula (I} and/or physiclogically acceptable salts and
solvates thereof for the preparation of a medicament for the treatrment or prevention of
inflammatory diseases also falls within the scope of the present invention. Examples of

25 such inflammatory diseases include rheumnatoid arthritis, psoriasis, contact dermatitis,
delayed hypersensitivity reaction and the like.

Also encompassed is the use of the co‘mpounds of the formula (1) and/or physio-
logically acceptable salts and solvates therzof for the preparation of a medicament for
the treatment or prevention of a di'sease or condition in @ mammal, in which to this

30 method a therapeutically effective amount of a compound according to the invention is
administered to a sick mammal in need of such treatment. The therapeutic amount
varies according to the specific disease and can be determined by the person skilled in

the art without undue effort.

35
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and/or physiclogically acceptable salts and solvates thereof for the preparation of a
medicament for the treatment or prevention of retinal vascularisation.
Methods for the treatment or prevention of ocular diseases, such as diabetic retino-
5 pathy and age-induced macular degeneration, are likewise part of the invention. The
use for the treatment or prevention of inflammatory diseases, such as rheumatoid arthri-
tis, psoriasis, contact dermatitis and delayed hypersensitivity reaction, as well as the
treatment or prevention of bone pathologies from the group osteosarcoma, osteoarthritis
and rickets, likewise falls within the scope of the present invention.
10 Besides the compounds of the formuia (l), precursors thereof can also be used for the

treatment of the said diseases.

The compounds of the formula (I) can ve administered to patients for the treatment
of cancer, in particular fast-growing tumours.
15
The invention thus relates to the use of compounds of the formula (1), and pharma-
ceutically usable derivatives, solvates, tautbmers and stereoisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the treatment of
diseases in which the inhibition, regulation and/or modulation of kinase signal transduc-

20 tion plays a role.
Preference is given here to Sph kinase.

Preference is given to the use of compounds of the formula (1}, and pharmaceuti-
25 cally usable derivatives, solvates, tautomers and sterecisomers thereof, including mix-
tures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases which are influ-
enced by inhibition of SphK1 by the compounds of the formula (1) and the preferred
embodiments described here and disclosed compounds.
30
The diseases to be treated are preferaply selected from the group

hyperproliferative disease, inflammatory disease, angiogenic disease.

The hyperproliferative disease is preferably selected from the group
35
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cancer {tumour disease), atherosclerosis, restenosis, proliferative disease of the

mesangial cells, psoriasis.

The tumour disease is preferably selzcied from the group
5 tumour of the squamous epithelium, the bladder, the stomach, Lhe kidneys, of head
and neck, the cesophagus, the cervix, the thyroid, the intestine, the liver, the brain, the
prostate, the urogenital tract, the lymphatic system, the stomach, the larynx, the lung,
the skin, monaocytic leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pan-
creatic cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia, chronic mye-
10 toid leukaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia, Hodgkin’s

Yy lymphoma, non-Hodgkin's lymphoma.

The proliferative disease of the mesangial cells is preferably selected from the
group
15 glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombotic

microangiopathy syndrome, transplant rejection, glomerulopathy.

The inflammatory disease is preferably selected from the group
inflammatory bowel disease, arthritis, atherosclersosis, asthma, allergies, inflam-
20 matory kidney diseases, multiple sclerosis, chronic obstructive pulmonary disease,
inflammatory skin diseases, pardontal diseases, psoriasis, T-cell-promoted immune dis-

ease.

The inflammatory bowel disease is preferably selected from the group

25 ulcerative colitis, Crohn’s disease, non-specific colitis.

The T-cell-promoted immune disease is preferably selected from the group
allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-versus-host
reaction, myocarditis, thyroiditis, nephritis, systemic lupus erythematosus, insulin-

30 dependent diabetes mellitus.

The arthritis disease is preferably selected from the group
rheumatoid arthritis, osteoarthritis, Caplan's syndrome, Felty's syndrome, Sjogren‘s
syndrome, spondylitis ankylosans, Still's disease, chondrocalcinosis, metaboiic arthritis,

35 rheumatic fever, Reiter's disease, Wissler's syndrome.



Penet r exed (EI I Lilly) ZD-9331 (BTG Nol atrexed (Exi mas) CoFactor TM
Bi oKeys) DNA_ant agoni sts Trabectedi n (PharnmaMar) 4 uf osf am de (’Baxt er

| nt er nat |WH§I°}”%2?6m n + 32P (lsotope Sol utions) Thynect a"fTﬁE HREUB B CSs)

Edotreotid (Novartis) Mafosfam de (Baxter Internatic Apazi quone (Spectrum
Phar maceuti cal s) 06-benzyl guani ne (Paéé gent) Far nesyl transferase

i nhi bitors Arglabin (NuOncol ogy Labs)™ onafarnib (Schering-Pl ough)

BAY- 43- 9006 (Bayer) Tipifarnib (Johnson & Johnson Perillyl alcohol (DOR
Bi oPhar n Punp inhibitors CBT-1 (CBA Pharrna) Tariquidar (Xenova) Ms-209

(Schering AG  The inflammatory kidney disease is preferably selected from the group
glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial nephritis,
lupus nephritis, Goodpasture’s syndrome, Wegener's granulomatosis, renal vasculitis,

5 IgA nephropathy, idiopatic glomerular disease.

The inflammatory skin disease is preferably selected from the group

psoriasis, atopic dermatitis, contact sensitivity, acne.

10 The angiogenic disease is preferably selected from the group
diabetic retinopathy, arthritis, cancer. psoriasis, Kaposi's sarcoma, haemangioma,
myocardial angiogenesis, atherosclerotic plaque neovascularisation, angiogenic eye
diseases, choroidal neovascularisation, ret}olental fibroplasia, macular degeneration,
corneal transplant rejection, rubeosis iridis, neuroscular glaucoma, Oster Webber syn-

15 drome,

The invention furthermore relates to medicaments comprising one or more
compounds of the formula (I) and preferred embodiments described here and dis-
y . closed compounds, where compounds of the formula (I) in which (a) V is absent and
20 (b) W = C(O)-CH,-Het, are not excluded, and physiologically acceptable salts, deri-
vatives, prodrugs, solvates, tautomers and sterecisomers thereof, including mixtures
thereof in all ratios, for use in the treatmeni of diseases which are influenced by
inhibition of Sph kinase 1 by the compouncjs of the formula (1) and and the preferred
embodiments described nere and disclosed compounds, where the diseases to be
25 treated are selected from the group consisting of: “hyperproliferative disease, inflam-
matory disease, angiogenic disease, fibrotic disease of the lung, kidney, liver and
the heart, cancer (tumour disease), atherosclerosis, restenocsis, proliferative disease
of the mesangial cells, psoriasis, tumour of the squamous epithelium, the bladder,
the stomach, the kidneys, of head and neck, the cesophagus, the cervix, the thyroid,
30 the intestine, the liver, the brain, the prostate, the urogenital tract, the lymphatic
system, the stomach, the iarynx, the lung, the skin, monocytic leukaemia, lung
adenocarcinoma, small-cell fung carcinorna, pancreatic cancer, glioblastoma, breast
carcinoma, acute myeloid ieukaemia, chronic myeloid leukaemia, acute lymphatic
leukaemia, chronic lymphatic leukaemia, Hodgkin's lymphoma, non-Hodgkin's
35 lymphoma, glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis,
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diseases, multiple sclerosis, chronic obstructive pulmonary disease, inflammatory
skin diseases, pardontal diseases, T-cell-promoted immune disease, ulcerative
5 colitis, Crohn's disease, non-specific colitis, allergic encephalomyelitis, allergic-
neuritis, transplant rejection, graft-versus-host reaction, myocarditis, thyroiditis,
nephritis, systemic lupus erythematosus, insulin-dependent diabetes mellitus,
rheumatoid arthritis, ostecarthritis, Caplan‘s syndrome, Felty‘s syndrome, Sjogren's
syndrome, spondylitis ankylosans, Still's disease, chondrocalcinosis, metabolic
10 arthritis, rheumatic fever, Reiter's disease, Wissler's syndrome, glomerulonephritis,
glomerular injury, nephrotic syndrome, interstitial nephritis, lupus nephritis, Good-
- pasture's syndrome, Wegener's granulornatosis, renal vasculitis, IgA nephropathy,
idiopatic glomerular disease, atopic dermatitis, contact sensitivity, acne, diabetic
retinopathy, Kaposi‘s sarcoma, haemangioma, myocardial angiogenesis, athero-
15 sclerotic plaque neovascularisation, angiogenic eye diseases, choroidal neovascu-
larisation, retrolenial fibroplasia, macular degeneration, corneal transplant rejection,
rubeosis iridis, neuroscular glaucoma, Oster Webber syndrome”. A corresponding
+ use for the preparation of a medicament for the treatment and/or prophylaxis of the
above-mentioned complaints and also a method for the treatment of the said dis-
20 . eases comprising the administration of one or more compounds of the formula (1)
and the preferred embodiments described here and disclosed compounds fo a

patient in need of such an adminisfration.are also intended to be covered here.

In a preferred embodiment, medicaments are furthermore claimed which com-

2 prise one or more compounds of the formula () and preferred embodiments
described here and disclosed compounds, where compounds of the formula (1) in
which (a) V is absent and (b) W = C{C)-CHz-Het, are exciuded, and physiclogically
acceptable salts, derivatives, prodrugs, solvates, tautomers and sterecisomers

30 thereof, including mixtures thereof in all ratios, for use in the treatment of diseases

which are influenced by inhibition of Sph kinase 1 by the compounds of the formula
{lIY and and the preferred embodiments described here and disclosed compounds,

where the diseases to be treated are selected from the group consisting of: “hyper-
proliferative disease, inflammatory diseas;el, angiogenic disease, fibrotic disease of

35 the lung, kidney, liver and the heart, cancer (tumour disease), atherosclerosis,
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squamous epithelium, the bladder, the stomach, the kidneys, of head and neck, the
oesophagus, the cervix, the thyroid, the intesting, the liver, the brain, the prostate,
the urogenital tract, the lymphatic system, the stomach, the larynx, the lung, the
5 skin, monocytic leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pan-
creatic cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia, chronic
myeloid leukaemia, acuie lymphatic ieukaemia, chronic lymphatic leukaemia,
Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, glomerulonephritis, diabetic
nephropathy, malignant nephrosclerosis, thrombotic microangiopathy syndrome,
10 transplant rejection, glomerulopathy, inflammatory bowel disease, arthritis, asthma,
allergies, inflammatory kidney diseases, multiple sclerosis, chronic obstructive
pulmonary disease, inflammatory skin diseases, pardontal diseases, T-cell-
promoted immune disease, ulcerative cotitis, Crohn's disease, non-specific colitis,
allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-versus-host
15 reaction, myocarditis, thyroiditis, nephritis, systemic lupus erythematosus, insulin-
dependent diabetes mellitus, rheumatoid arihritis, osteoarthritis, Caplan’s syndrome,
Felty’s syndrome, Sjogren’s syndrome, spondylitis ankylosans, Still's disease,
chondrocalcinosis, metabolic arthritis, rheumaitic fever, Reiter’s disease, Wissler's
syndrome, giomerulonephritis, glomerular injury, nephrotic syndrome, interstitial
20+ nephritis, lupus nephritis, Goodpasture’s syndrome, Wegener's granulomatosis,
-renal vasculitis, IgA nephropathy, idiopatic glomerular disease, atopic dermatitis,
contact sensitivity, acne, diabetic retinopathy, Kaposi's sarcoma, haemangioma,
'_f myocardial angiogenesis, atherosclerotic plaque neovascularisation, angiogenic eye
| diseases, choroidal neovascularisation, retrolental fibroplasia, macular degenera-
25 tion, corneal transplant rejection, rubeosis iridis, neuroscular glaucoma, Oster
Webber syndrome”. A corresponding use fc;ar the preparation of a medicament for
the treatment and/or prophylaxis of the above-mentioned complaints and also a
method for the treatment of the said diseases comprising the administration of one
or more compounds of the formula (I} and the preferred embodiments described
30 here and disclosed compounds to a patient in need of such an administration.are

also intended to be inciuded here.

In a preferred embodiment, a medicamient of this type comprises at least one
additional pharmacologically active substance (therapeutic agent, medicament,

ingredient).
35
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Lill
) substance.

B .. . The disclosed compounds of the forrnula | can be administered-in combination -
with other known therapeutic agents (pharmacologically active substances), includ-
ing anticancer agents. As used here, the term "anticancer agent” relates to any
agent which is administered to a patient with cancer for the purposes of treating the
cancer. '

10

The anti-cancer treatment defined herein may be applied as a sole therapy or
: may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the
following categories of anti- tumour agents:

15 . i antiproliferative/antineoplastic/DNA-damaging agents and combina-
tions thereof, as used in medical oncology, such as alkylating agents (for example
cis-platin, carboplatin, cyclophosphamide;, fitrogen mustard, melphalan, chlorambu-

... cil, busulphan and nitrosoureas); antimetabolites (for example antifolates such as
fluoropyrimidines like 5-fluorouracil and tegafur, raltifrexed, methotrexate, cytosine

20 .«  arabinoside, hydroxyurea and gemcitabirie); antitumour antibiotics (for example
anthracyclines, like adriamycin, bleomycin, doxorubicin, daunocmycin, epirubicin, ida-
rubicin, mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for exam-

ple vinca alkaloids, like vincristine, vinblastine, vindesine and vinorelbine, and
- taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for example epipodo-

25 phyllotoxins, like etoposide and teniposide, amsacrine, topotecan, irinotecan and
camptothecin) and cell-differentiating agents (for example all-trans-retinoic acid, 13-
cis-retinoic acid and fenretinide);

i) cytostatic agents, such as antioestrogens (for example tamoxifen, tore-
mifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor downregulators

30 {for example fulvestrant), antiandrogens {for example bicalutamide, flutamide, nilut-
amide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example
goserelin, leuprorelin and buserelin), progesterones (for example megestrol ace-
tate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole and
exemestane) and inhibitors of Sa-reductase, such as finasteride;

35
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proteinase inhibitors, like marimastat, and inhibitors of urokinase plasminogen acti-
vator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors inciude

5 growth factor antibodies, growth factor recéptor antibodies (for example the anti-
erbb2 antibody trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab
[C225]), farnesyl fransferase inhibitors, tyrosine kinase inhibitors and serinefthreo-
nine kinase inhibitors, for example inhibitors of the epidermal growth factor family
(for example EGFR family tyrosine kinase inhibitors, such as N-(3-chloro-4-fluoro-

10 phenyl}-7-methoxy-6- (3-morpholinopropaxy) quinazolin-4-amine (gefitinib,
AZD1839), N-(3-ethynylphenyl}-6,7-bis (2-methoxyethoxy)quinazolin-4-amine
(erlotinib, OS1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy}quinazolin-4-amine (Cl 1033) ), for example inhibitors of the platelet-derived
growth factor family and for example inhibitors of the hepatocyte growth factor fam-

15 ily:

(v) antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell growth
factor antibody bevacizumab [Avastin™], compounds such as those disclosed in
published international patent applications WO 97/22596, WO 97/30035,

20 WO 97/32856 and WO 98/13354) and compounds that work by other mechanisms
(for example linomide, inhibitors of integrin cvp3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and compounds
Kz disclosed in international patent applications WO 99/02166, WO 00/40528,
WO 00/41669, WO 01/92224, WO 02/04434 and WO 02/08213;
25 (vii} antisense therapies, for example those which are directed to the tar-
gets listed above, such as ISIS 2503, an anti-Ras antisense;

(viii} gene therapy approaches, including, for example, approaches for re-
placement of aberrant genes, such as aberrant pS3 or aberrant BRCA1 or BRCAZ,
GDEPT (gene-directed enzyme pro-drug therapy) approaches, such as those using

30 cytosine deaminase, thymidine kinase or a bacterial nitroreductase enzyme, and
approaches for increasing patient tolerance to chemotherapy or radiotherapy, such
as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, %nc]uding, for example, ex-vivo and in-
vivo approaches for increasing the immunogenicity of patient tumour cells, such as

35 transfection with cytokines, such as interleukin 2, interleukin 4 or granulocyte-
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approaches using transfected immune cells, such as cytokine-transfected dendritic

cells, approaches using cytokine-transfected tumour cell lines, and approaches

using anti-idiotypic antibodies.

5
The medicaments from Table 1 below are preferably, but not exclusively, com-
bined with the compounds of the formula (1.
Table 1.
10 Alkylating agents Cyclophosphamids: Lomustine
Busulfan- Procarbazine
lfosfamide Altretamine
L Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
15 Carmustine
Platinum agents Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthey)
Tetraplatin BBR-3464 (Hoffrnann-La Roch
20 Ormiplatin SM-11355 (Sumitomo)
lproplatin AP-5280 {Access)
Antimetabolites Azacytidine , Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
25 2-chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
-| Cytarabine -Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Roche)
Idatrexate Ethynylcytidine (Taiho )
30 Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitcxantrone  Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan {Beaufour-lpsen
7-ethyl-10-hydroxycamptothec: TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
35 Dexrazoxanet (TopoTarget)  J-107088 (Merck & Co)




CV-247 (COX-2 inhibitor, IvyTirapazam ne (reducing agent, Medical) SR
I nt ernati onal P54 (COX-2 inhibitor, N-Acetyl cysteine (reducing age
Phyt ophar WPZAMYA3°1 CapCel | TM (0YP450 sti nui ant R- Fl ur bi prof B X7 %4ppaB
Bavarian Nordic)inhibitor, Encore) GCS-100 (gal3 antagonist, 3CPA
(NF- kappaB i nhi bitor, G ycoCenesys)Actjve Biotech) GL7DT i mmunogen
(gastrinSeocalcitol (vitamn D recept I nhi bitor, Aphton)agonist, Leo)
Ef aproxiral (oxygenator, Allos 131-1-TM 601 (DNA_antagoni st .
Ther apeut i csl) Tr ansMol ecul ar )glxantrone (Novuspharrna)  BNP-1350 (BioNumerik)
ebeccamycin analogue CKD-602 (Chong Kun Dang)
(Exelixis) KW-2170 (Kyowa Hakko}
BBR-3576 (Novuspharrna)

Antitumour antibioticd Dactinomycin (Actinomycin D) Amonafide

5 Doxorubicin (Adriamycin) Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin (Daunomycin) - Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxan)
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
10 Rubidazgn Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini}

Cyanomorpholinodoxorubicin - GPX-100 (Gem Pharmaceuticy
Mitoxantron (Novaniron)

Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKline)
Docetaxel E7010 (Abbott)
15 Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinerelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
20 - Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
: Cemadotin (BASF) Ischomgohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
¢ T 900807 (Tularik) AZ10992 (Asahi)
T 1380867 (Tularik} IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient NeuroPharms
25 Vinflunine (Fabre) Azaepothilon B (BMS)
Auristatin PE (Teikoku Hormor BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BM3) Dolastatin-10 (NrH)
BMS 188797 (BM3) CA-4 (OXIGENE)
Taxoprexin (Protarga)
30 Aromatase inhibitors | Aminoglutethimide: Exemestan
Letrozole Atamestan (BicMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan B
Thymidylate synthas¢ Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
35

DNA antagonists Trabectedin {(PharmaMar) Mafosfamide (Baxter Internatiq




Pl - 88 (heparanase inhibitor,Eflornithin (ODC inhibitor, ILEX

Progen) Oncol ogy) Tesm lifen (histam ne antagon M nodronic acid (osteocl ast
YM Bi oSci WRcesl17aMilbi t or, Yamanouchi) Hi stam ne (hi st am RE/F2AHAGZH am
(p53 stinulant, Eisai receptor agonist, MaximAplidin (PPT inhibitor,
Tiazofurin (1 MPDH i nhi bitor, PharmaMar) Ri bapharm Ri t uxi mab (0D20 anti body,
Cilengitide (integrin antagonis Genef%ch) Merck KGaA) Gent uzumab (0D33
anti body, SR-31747 (11.-1 artagonist, Weth Ayerst) Sanofi-Synthel abo) PG

(haemat opoi egsi s pronote Giufosfamide (Baxter Apazigquone (Spectrum
International) Pharmaceuticals)
Albumin + 32P (Isotope 08-benzylguanine (Paligent)
_____ | Solutions) - RO . i
Thymectacin (NewBiotics)
Edotreotid (Novartis)

Farnesyl transferase | Arglabin (NuOncology Labs)  Tipifarnib (Johnson & Johnson
inhibitors lonafarnib (Schering-Plough)  Perillyl alcohol (DOR BioPham
' BAY-43-0006 (Baver) = -

Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trinydrochloride (E
Tariquidar (Xenova) Lilly)
10 MS-209 {Schering AG) Biricodar dicitrate (Vertex)
i Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate (Tit
transferase inhibitors| SAHA (Aton Pharma) Depsipeptide (Fujisawa)

MS-275 (Schering AG)

Metalloproteinase | Neovastat (Aeterna Laboratoric CMT -3 (CollaGenex)

N inhibitors Marimastat (British Biotech) BMS-275281 (Celltech)

15 Ribonucleoside Gallium maltolate {Titan) Tezacitabine (Aventis)
reductase Triapin {Vion) Didox (Molecules for Health)
inhibitors
TNF-alpha Virulizin (Lorus Therapeutics) Revimid (Celgene)
agonists/ CDC-394 (Celgeng)

) antagonists :

20
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor antagonists | ZD-4054 (AstraZeneca)

Retinoic acid recepto Fenretinide (Johnson & Johns¢ Alitretinoin (Ligand)
| agonists LGD-1550 (Liganc)
25 Immunomodulators |interferon Dexcsome therapy (Anosys)
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
_|Adenocarcinoma.vaccine..... . .JSFE=154 (Tragen) ... o] o o
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma) Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 {Peplin Biotech) MGV (Progenics)
30 Synchrovax vaccines (CTL.  13-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
[mmuno)

p21-RAS vaccine {GemVax)

Hormonal and Oestrogens Prednisone
35 antinormonal agents | Conjugated oestrogens Methylprednisolone




001 -779 (NMIOR ki nase. Phar magenesi s) inhibitor, Weth)l munol TM (tricl osan
Exi sulind (POE-V inhibitor, Ce nouthwash, Endo) Pat hvvays%Tr‘i acetyl uridine
(uridine L0728 461 (PDE-V inhibitor, Cell Wellstat) PPYERMAYSYEN 4071
(sarcoma agent, 76 A conbi ned treatnment of this type can be
achieved with the aid of sinultaneous,  consecutive or separate dispensing
of the individual conponents of the t f®at ment. 20Conbi nat i on products of

this type enploy the conpounds according to the inven- tion  The invention
furthernore rel ates to conpdif¥ylassiredieled from t HEegRiBYIB € onsi sting of :
chlorotrianisene Aminoglutethimide
|denestrol Leuprolide
Hydroxyprogesterone caproate Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide
5 Testosterone propionate Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Megestrol P-04 {(Novogen)
Tamoxifen 2-Methoxyoestradiol (EntreMe
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
10
Photodynamic agent Talaporfin (Light Sciences) Pd-Bacteriopheophorbid (Yeds
Theralux (Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
- | Tyrosine kinase Imatinib (Novartis) | Kahalide F (PharmaMar)
15 inhibitors Leflunomide(Sugen/Pharmacic CEP- 701 (Cephalon)
ZDI839 (AstraZeneca) CEP-751 (Cephalon)
Erlotinib {Oncogene Science) MLN518 (Millenium)
Canertjnib (Pfizer) PKC412 (Novartis)
Squalamine (Genaera) Phenoxodiol O
SU5416 (Pharmacia) Trastuzumab (Genentech)
3SU6668 (Pharmacia) C225 (ImCleone)
20 - ZD4190 (AstraZeneca) rhu-Mak (Genentech)
ZD6474 (AstraZereca) MDX-H210 (Medarex)
Vatalanib (Novartis) 2C4 (Genentech)
PKI166 (Novartis) | MDX-447 (Medarex)
GW2016 (GlaxoSmithKline)  ABX-EGF {Abgenix)
EKB-509 (Wyeth) IMC-1C11 (ImClone)
EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
25 Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
CV-247 (COX-2 inhibitor, Ivy  inhibitor, Dong-A)
Medical) Tirapazamine (reducing agent,
P54 (COX-2 inhibitor, SRI International)
30 Phytepharm) , N-Acetylcysteine
CapCell™ (CYPA4S0 stimulant, (reducing agent, Zambon)
Bavarian Nordic) R-Flurbiprofen (NF-kappaB
GCS-100 (gal3 antagonist, inhibitor, Encore)
GlycoGenesys) 3CPA (NF-kappaB inhibitor,
G17DT immunogen (gastrin  Active Biotech)
inhibitor, Aphton) Seocalcitol (vitamin D receptor
Efaproxiral (oxygenator, Allos agonist, Leo)
35 Therapeutics) 131-1-TM-601 (DNA antagonis




30 WO 2011/ 072791PCT/ EP2010/ 007057 77 .25 Even wi thout further comments,
it is assuned that a person skilled in the art will be able to utilise the
above des®™Q¥i1/81379In t he broadest scope. The preferred enBPEHERMI/E78%oul d
therefore nerely be regarded as descriptive disclosure which is abso-

30lutely not limting in any way. Above and bel ow, all terrperat ures are
indicated in C. In the follow ng exanﬁ? es, "conventional work-up" neans: if
necessary, the solvent |is renoved, water is added if necessary, the pHis"

adj usted, if|necessary, to Mdtc@dbeparanaserintibitnid 10ansMglesiddrhg on t he
constitution|of the end progtregenit he mi xture is exftorritire(@DE trinitétoh i EX

35acet at e or | di chl or onet hanglestriiderpthigt@asinareptagepaPatodatyy) t he or gani ¢ ppase
is washed WD 2011/ 072791PCIVNEBRBLHNGEF)057 78 w tMinsatonicacetl oblzbicast
sol ution, optionally,wth waiigamiredhistanoinet@dredahhikitdruYaroanouch® or gani c
phase is dried over sodi um sagohiat.daxim) t er ed and lediapemapsdistiravldnt; Bsai
productt is purified by chronaszefurapyPoH ighibitaca gedlidinbyPpriephitaat i ve HPLC
and/or by crystallisation. [Rieagh@rinji ed conpoundsPrarmablat)i onal | y
freeze-dried Cilengitide (|ntegr|n antagonlst Rituximab (CD2O ant[body,
D S Merck KGaA) b - Genentech) - . B
SR-31747 (IL-1 antagonist, = Gemtuzumab (CD33 antibody,
Sanofi-Synthelabo) Wyeth Ayerst)
CCI-779 (mTOR kinase inhibitt PG2 (haematopoiesis promote
10 Wyeth) Pharmagenesis)
Exisulind (PDE-V inhibitor, Cel Immunol™ (triclosan
Pathways) mouthwash, Endo}
CP-461 (PDE-V inhibitor, Cell Triacetyluridine (uridine prodru
Pathways) Wellstat)
! AG-2037-(GART-inhibitor-Pfiz-EN-4071 -(sarcoma-agent; |- :
WX-UK1 (plasminogen activat« Signature BioScience)
inhibitor, Wilex) TransMID-107™ (immunotoxin
15 PBI-1402 (PMN stimulant, KS Biomedix)
ProMetic LifeSciences) PCK-3145 (apoptosis promote
Bortezomib (proteasome inhibi Procyon})
Millennium} Doranidazole (apoptosis prom
SRL-172 (T-cell stimulant, SR Pola}
Pharma) CHS-828 (cytotoxic agent,
TLK-286 (glutathione-S Leo)
20 transferase inhibitor, Telik) trans-Retinic acid (differentiata
PT-100 (growth factor NIH}
agonist, Point Therapeutics) MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)
Novartis) Apomine (apoptosis promoter,
Bryostatin-1 (PKC stimulant, ILEX Oncology)
GPC Biotech) Urocidin (apoptosis promoter,
CDA-Il! (apoptosis promoter Bioniche)
25 Everlife) Ro-31-7453 (apoptosis promof
SDX-101 (apoptosis promoter, La Roche)
Salmedix) Brostallicin (apopt05|s promote
------------ o Ceflatonin-(apoptosis promoter-Pharmacia)
ChemGenex)
Alkylating agents Cyclophosphamide Lomustine
30 Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambugil Temozolomide
Dacarbazine Semustine
Carmustine

35




5 10 Mass spectronetry (MS): El

atom bonbar dnent) (M+H) + ESI

(el ectron inpact

I oni sation) M+ FAB (

f ast

(el ectrospray ionisation) (MH+ APCI-MS

(at nosphe r re chem cal ionisation nmass spectronet -+HPLC
met hods: Wb%ﬁ”ﬁ%# Gadient: 4.2 mn Flowrate: 2 m/ mlild%]éﬁzlgk{dﬂ-ﬁ%?loo
water + 0.1%vol.) of TFA : acetonitrile + 150.1%vol.) of TFA 0.0 to 0.2
mn: 99:01 0.2 to 3.8 mn: 99:01-> 0:400 3.8 to 4.2 mn: 0:100 Col um:
Chromolith Perforrrance RP18e 100 mm |l ong, internal dianmeter 3 nm
Wavel engt h: 228 picimpjele fow Tate 2751 10 —~=—07100wat er
+ 0. 01% vol ﬁ&ﬁ“ﬁﬁg acet d%p'glé+ge + 0.01% vol . )236%27 %norMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthey)
Tetraplatin BBR-3464 (Hoffrnann-La Rocl
Ormiplatin SM-11355 (Sumitomo)
5 Iproplatin AP-5280 (Access)
.| Antimetabolites . |Azacytidine . .. . ... .. ... JOMUAEX v oo
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
10 2-chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Roche)
Idatrexate Ethynylcytidine {Taiho )
15 Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone  Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-lpsen
7-ethyi-10-hydroxycamptothec TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
20 Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue CKD-602 (Chong Kun Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour antibioticé Dactinomycin (Actinomycin D) Amonafide
Doxorubicin (Adriamycin) Azonafide
25 Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
- Daunorubicin.(Daunomycin) ....Losoxantrone..
Epirubicin Bleomycin sulfate (Blenoxan)
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
30 Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
Cyanomorpholinodoxorubicin - GPX-100 (Gem Pharmaceutici
Mitoxantron {(Novantron)

35



0.0 to 3.5 mn: 90:10-> 0:100 3.5 to 4.3 mn: 0:100 25Col um: Chronolith

SpeedRod RP18e; 50 mmlong, internal dianeter 4.6 nmm Wavel ength: 220nm

Met hod C.WORIHBMTREe: 2.4 m/min 85:15 - 0:100 water + O.IHUERZE10/007¢F AQcOH
acetonitrile + 0.05%vol.) of AcOH 0.0 to 2.8 mn: 85:15 ---> 0:100 2.8

to 3.3 mn: 0:100 Colum: Chronolith SpeedRod RP18e; 50 nmm | ong, i nternal

di aneter 4.6 nm Wavel engt h: 220nm Li st3 of abbreviations and acronyns: 79

AcOH acetic acid, anh. anhydrous, atm atnosphere(s), BQOC

t ert - but oxy cl@iioniptic @Bints, 1Paciaxsdny| di i mi dazol e SEc408675 (Glusedmitiiiing)

day(s), decgnp. deconpositi|GoecetBKAC N, N- di et hyl &6t afamit) DMPU

1, 3-di met hyl- 3, 4, 5, 6- t et r ahy@tabic(elH) - pyri mi di noé;-TRMECell Therapeutics)

d

N, N- di met hyl|f or mam de, DNVSOQVilibhasting! sul f oxi de, HDRBACH(Bdeny| phosphor yl
azi de, EDO |1-(3-dinmethyl amMirapsiopeyl ) - 3- et hyl car Bot058i72 iihkbmit) Et 0Ac et |hyl

35

acetate, EtOH ethanol (100%VincE¢lBiDedi et hyl et her A QN7 {Abtthyl am ne,| h
hour (s, MOH net hanol, pet|Virelehiee pet r ol eum et hét) 233661 (BYSFange 30-| 600) ,
tenp. tenperjature, THF t et rj&tjestadbhulOgNCHTFA tri f IDUR4SSAGEHET ANedica)
trifluoronethanesul fonyl, RRhizogim(Fejisaeeat ure. 1ER8SEGNEeals of all [cited
~ref erences~are-i'ncor porat-ed Mivobefit {\Wetngr-bgmbeyy) “ofCandfretiastabméd (BBISE.  The ™
i nvention is explained i n gCeateeintini@ALH) by t he fisihoowhalichexenpBes, but
Wi t hout being restricted th&FRR 098818 (2¢er2iS) 30 \PharmaMar)
2011/ 072791RCT/ EP201010070537TXD 258 (Aventis) ZD 6126 (AstraZeneca)
10 Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900807 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik} IDN-5108 (Indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient NeuroPharm:
Vinflunine (Fabre) Azaepothilon B (BMS)
Auristatin PE (Teikoku Hormor BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
15 BMS 188797 (BMS) CA-4 (OXIGENE)
Taxoprexin {Protarga)
Aromatase inhibitors | Aminoglutethimide Exemestan
Letrozole Atamestan (BiocMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
20 : — —
Thymidylate synthas¢ Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists Trabectedin (PharmahMar) Mafosfamide (Baxter Internatig
Glufosfamide (Baxter Apaziquone (Spectrum
international) Pharmaceuticals)
Albumin + 32P (Isotope O8-benzylguanine (Paligent)
25 Solutions)
Thymectacin (NewBiotics)
Edotreotid (Novartis)
Farnesyl transferase| Arglabin (NuOncology Labs)  Tipifarnib (Johnson & Johnson
inhibitors lonafarnib (Schering-Plough)  Perillyl alcohol (DOR BioPharn
BAY-43-9006 {Baver)
30
Pump inhibitors CBT-1 (CBA Pharma) Zosuguidar trihydrochloride (E
Tariquidar (Xenova) Liily)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy| butyrate (Tit
transferase inhibitors SAHA (Aton Pharma) Depsipeptide (Fujisawa)
MS-275 (Schering AG)




80 Exanpl es

foll ow ng conpounds were synt hesi sed and characteri sed. However,

| . Synthesis of selected conmpounds of the invention 5The

t he

pr epar at i W@ 28nd721ar act eri sati on of thes& conmpounds in anSETHEF20HEAET | s

part of the know edge of the person skilled in the art.

FS101: 10

446- (5,5, 8,8-Tetranmet hyl-5, 6,7, 8-tetratlydronapht hal en-2-yhpyri di n-2-y1] -
pi per azi ne- 1-carboxylic acid tert but¥d ester:

4- ( 6- br onopy

ridin-2-vyl)pi

erazine -1-carboxylic acid tart-

150 ng (0.44 mol)
butyl este

ng (0.48 mmmo
20t hal en- 2-y
nonohydr at e
degassed a n

INletalfopbotBin8se3- t
lifdoitomg ¢ aci d
&ilecrsgipeidded |
uedietasefinhibines ,

tlepeanatdth{fdtedn 0l aho8atom OMIhy{Caa@brex)
anthridGatatgBritdh Eotent] ) BMS-LTH3RAt(Essdtenimh phos
Ga@ium metoletel{Vitene gl yieadcitmbinerfBtdnyik) et her
Teapin 28iong (0. 04 mol Diddx (Molecules for Health)

bi s(tripheny

| phosphi ne) -

pal l adiun(11) dichloride are added under

nit

at nosphere.

and 205m of

et hyl acet at
purified by

TiNF-algRgt T on i
ayahiels/itayoR

XAruKizn {Lorsd THergskuaits)8 Mevinaid (G8géne)cool ed t
EDR3oA [Usgdnext ure is extracted three tine

of

r, 112

phat e

e, dried over

Na2SO4 and evaporated. The crude product

IS

"ERRBfhef-Alreashd AbSemER ONERRAY ON SI 1 GAEg@ Yamanouchi)

antagonists

ZD-4054 (AstraZeneca)

Retinoic acid recepto
agonists

LGD-1550 (Ligand)

Fenretinide (Johnson & Johnsc Alitretinoin (Ligand)

10

15

Immunomodulators

interferon

Oncophage (Antigenics}
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma}
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Bictech)
Synchrovax vaccines (CTL
[mmuno)

Melanoma vaccine (CTL
Immuno) ‘
n21-RAS vaccine {GemVax)

Dexosome therapy (Anosys)
Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell}
Norelin (Biostar)

BLP-25 (Biomira}

MGV (Progenics}

13-Alethin {Dovetail}
CLL-Thera (Vasogen)

20

25

30

Hormonal and
antihormonal agents

Oestrogens Prednisone

Conjugated oestregens Methylprednisolone

Ethynyloestradiol Prednisolone

chlorotrianisene Aminoglutethimide

Idenestrol Leuprolide

Hydroxyprogesterone caproate Goserelin

Medroxyprogesterone Leuporelin

Testosterone Bicalutamide

Testosterone propionate Flutamide

Fluoxymesterone Octreotide _ &
| Methyltestosterons e

Diethylstilbestrol Mitotan

Megestrol P-04 (Novogen)

Tamoxifen 2-Methoxyoestradiol (EntreMe

Toremofin Arzoxifen (Eli Lilly)

Dexamethascone

Photodynamic agent

Talaporfin (Light Sciences)
Theralux (Theratechnologies)
Motexafin-Gadolinium

{Pharmacyclics)

Pd-Bacteriopheophorbid (Yedz
Lutetium-Texaphyrin
{Pharmacyclics)

Hypericin

35



220 nmg oil,

Rt. =3.75 nn

(method A), LCMS: 450 (M+H). 30FS102:

446- (5,5-Di nethyl-5, 6, 7, 8-t etrahydr onapht hal en- 2- yQoyri di n-

pi per azi n®ORILARBNyl i c acid tert-butyi ester:
4- (6- bronopyri di n-2-yQpi perazi ne -1-carboxylic acid tertbutyl

(1.61 mol)

2-(5,5-dinmethyl-5, 6,7, 8-tetrahydrona

- di oxabor ol a

of

2-y1] -
81 500 rrg"({Ti'?%}’@]"Pﬂ%?-‘f

ester,

pﬁ hal en2-y1)-4,4,5, 5-tetranet hyl

2 92 mol) of tri- 5Spotassiumuphosnhate

trihydrate

degassed a n
bi s(tri pheny,
at nosphere.

m n, subse-

of water and
filtered. Th
separ at ed of
acetate. The
The crude pr
gel . 15482
442-(5,5,8,8
pyri m di n-4-
t ol uengjet ha
added to 100

ne and 620 ngy (
rlQ Qg PRRED i n
upiRitoref ti nmes,
| phosphi ne) pal
The reaction m
quently irradia
1050 m of eth
e residue is di
f, and the aque
conbi ned or gan
oduct is purifi
g oil, Rt. 3.
- Tetramet hyl-5,
yl ] pi perazi ne-1
nol (4:1) and 3

Imgtirdp (Npvagtishy| ene gl @dplidedn GtharmeMast her
Lathgnogid ug@]!BIaarmﬁga)Cﬁﬁ— 701 {Cephaldn)
ZBGAP((AplraZrneBRbr i de &EF-AdbEeEPiA®EY nitro
krigtid {Qngagene Sgienee)aMuNT 188 igAtybat h f or
Ceaeitinity (FE2eh cr onave &AKCAIBANPW DO nmin, 5
yaualesing @eareraydded, PARECXIEI M xture is
SUSAB ffRlrrmeR) or gani d s
G406 ddrarmaciext r act e A2RBCledgles wit h et
ZE4pHa ssiradeseei)i ed oviey-MeiiSenentaeh)evapor
EPohy4 Msiipdeneca)| ash MPHmE1BgMagargxon si |
Yataiqnib (WaveRisd B), LCWS4 (@zpentrp)l) . FS 10
& Kr1663Nowantishy dr onapht\MaX-dA? QMZQQF £X)
GH2hdR I meSagihilingr t AREFEFdAbagnix) 2.6
&5 Bob0uiVmthipot assi umidar BotlaireCooeut i on 2

boexylic acid

nmg (0.33 mmmol)
tert-butyl est

E4B-ZepMtatiir opyri mi di n- 4- vl ) pi perazi ne-1-
er (preparation anal ogous to US 2005/17672

147 ng (0. 47

4,4,5,5-tetr

1)-1,3,2-dio

16 ng (0.01

under nétrog
1

20

25

30

\famioLl3 agénts
anet hyl-2-(5, 5,
xabor ol ane. The
mol ) of tetrak
en at nosphere,
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SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sasofi-Eynthelabbly| - 5, 6, 7BB®Crst)r ahydr onapht hal
Toelad¢simn(optictAvie | s Begassee (rdvonudibase of
iagénisti Piepbdpiosphi nejtpallamdiiiareld) 30are a
tAhecxiQirteinhbitor, eat eGalarubsgin (RNA agubesis
Aventis) inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing agent,

Medical) SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing age
Phytopharm) Zambon)

CapCell™ (CYP450 stimulant R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)

GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin  Seocalcitol (vitamin D receptor
inhibitor, Aphton) agonist, Leo)

Efaproxiral (oxygenator, Allos 131-I-TM-801 (DNA antagonist
Therapeutics) TransMolecular)

P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, (LEX
Progen) Oncology)

Tesmilifen (histamine antagon Minodronic acid (osteoclast
YM BioSciences) inhibitor, Yamanouchi)
Histamine (histamine H2 Indisuiam (p53 stimulant, Eisai
receptor agonist, Maxim) Aplidin (PPT inhibitor,
Tiazofurin (IMPDH inhibitor, PharmaMar)

Ribapharm) Rituximab (CD20 antibody,
Cilengitide (integrin antagonis Genentech)

Merck KGaA) Gemtuzumab (CD33 antibedy,
SR-31747 (IL-1 artagonist, Wyeth Ayerst)
Sancfi-Synthelabo) PG2 (haematopoiesis promoter
CCI-779 (mTOR kinase Pharmagenesis)
inhibitor, Wyeth) Immunol™ (iriclosan
Exisulind (PDE-V inhibitor, Ce mouthwash, Endo)

of
460 ny

-1,3,2

gen
10
0 nil

g b (Genenterk rate i s

hyl

at ed.
i ca
3:

m  of
Sar e
car -

2) and

en-2-y
times,
dded

Pathways) Triacetyluridine (uridine prodrug
CP-461 (PDE-V inhibitor, Cell Wellstat)
Pathways) SN-4071 (sarcoma agent,




bath for 10 m n and subsequently irradiated in the m crowave at 140C for 10
m n. Water and di chl oronet hane are added to the reaction m xture. The
organi ¢ pWRIYVE2Pdparated of f, and the aqueous phase is BExVFEAHEYr ee
times with ethyl acetate, the conbined organic phases are dried over Na2SO4
and WD 2011/ 072791PCT/ EP2010/ 007057 ?2 evapor ated. The crude product is
purified by nmeans of fl ash chromatograpphy on silica gel. 81 ng, white
solid, RR. =3 31 mn_(method A, LCV&. 451 (MtH). 5FES104:

414- (5,5, 8, 8- Tet r anet hy 1- 5, /@Gr2037% @ARhpabEeRpht ﬁfgn@hurezB‘g@fience) _
pyri mi di n-2-yl ] pi per azi ne- 1Pd&@oxyl i ¢ acid tert TgnsMID-g87 Er(immunatoximhe
preparation s carried out |dWslligdolesypinogerscti@BKEigroediy f rom
4- (4-chl oropyri m di n- 2- Api géraiione¥iexg¢ar boxyl i ¢ BEKBTHE(apdptasjd preaotar
(preparation anal o- - gous |F&H402 004N BliGRER), androcyon)
4,4,5, 5-tetramet hyl- 2- (5, 5, 8reMeti itedsiengds) 5, 6, 7Dgranidazole (apoptosis promg
15t et r Ahydr onapht hal en- 2- y1|BoiteZrmibdpreieasomel anePolaP0 ng, white solid, Rt.
= 3.71 min (jrethod A), LCVginhigter,(Millepniums105: CHS-828 (cytotoxic agent,
6'- (5,5, 8, 13- Tet r anet hy1- 5, BRI B2 @teedisfioueni St bed)en- 2-y1) - 2, 3, 5, 6-tletra20
“hydro-1,2' -bipyrazi nyl-4-cafhexyd)i ¢ aci d t ert - butrgris-Betinie acid (differentiator '

TLK-286 (glutathione-S NIH)
transferase inhibitor, Telik)  MX6 (apoptosis promoter, MAX
PT-100 (growth factor Apomine (apoptosis promoter,
10 agonist, Point Therapeutics) Oncology)
Midostaurin (PKC inhibitor,  Urocidin {(apoptosis promoter,
Novartis) Bioniche)
Bryostatin-1 {PKC stimulant, Ro-31-7453 (apoptosis promoty
GPC Biotech) La Roche)
CDA-Il (apoptosis promoter, Brostallicin (apoptosis promote
Everlife) o Pharmacia) .
SDX-101 (apoptosis promoter
15 Salmedix)
Ceflatonin (apoptcsis promote
ChemGenex) '

A combined treatment of this type can be achieved with the aid of simultaneous,

consecutive or separate dispensing of the individual components of the treatment.

20 - = Combination products of this type employ the compounds according to the inven-
The invention furthermore relates to compounds selected from the group consisting
of:
25

; e
g T

o 0
B-..o . N B..O

30

35



The preparation is carried out anal ogously to FS 102 starting from

6' -chloro2, 3,5, 6-tetrahydro-1, 2'-bi pyrazi nyl-4-carboxylic acid tert-butyl

ester (prepatatd7awi30anal ogous to US 2005/ 176722) and PCT/EP2010/007057

5,5,8,8-tetranethyl-5, 6, 7, 8-tetrahydronaph- thal en-2-yl boronic acid. 700

ng, yellowoil, Rt. = 4.06 mn (nethod A), LCV5: 451 (MtH). WO

2011/ 072791PCT/ EP2010/ 007057 83 FS106:;

4-14- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1)-1, 3,5-triazin-

2- 5y|ipiperazine-iiifiﬁixylic acid tert-butyl ester: 10 preparation
r

is carried out anal qgouffjly to FS 102 sml ng from

4-(4-chl orol, 3, 5 tr&ag i perazi ng-1-j¢arboxylic aci ester
(preparation analéor- _,ﬁ_go;ﬁ!s,tg US. 2 2] ﬁh’dl g ﬁ O\
4,4,5,5-tetranet hyl-2- (5, 5x873 oW\ anet hyl-5@€- N

t et r ahydr onapht hal en-2-y1) -1, 3, R- df oxabor ol ang- 9 , colourless oll,
Rt. =8.82 mn (nmethod A), LCMS: A52 (M+H). 107:

416- (8, 8-Di nethyl-5, 6, 7, 8-t et rahygBnapht hal en- 2-y1) pyri di n-2-yl i pi per azpme
201-carboxylic acid tert-butyl er:

o~
10
15
- 20
25
- Even without further comments, it is assumed that a person skilled in the art will be
able to utilise the above description in the broadest scope. The preferred embodi-
ments should therefore merely be regarded as descriptive disclosure which is abso-
30 lutely not limiting in any way.

Above and below, all temperatures are indicated in °C. In the following exam-
ples, "conventional work-up" means: if necessary, the solvent is removed, water is
added if necessary, the pH is adjusted, if necessary, to values between 2 and 10,
depending on the constitution of the end product, the mixture is extracted with ethyl

35 acetate or dichloromethane, the phases are separated, the organic phase is washed



25 The preparation is carried out anal ogously to FS 102 starting from
4210((32/ ?;gg\g yr:g%gm yl ) pi perazi ne-1-carboxylic acid tert- 1pcu1:[/i{ll>20?{lslt}0%57( S

2- (8, 8-dinethyl-5, 6,7, 8-tetrahydronapht hal en- 2-y0-4,4,5 5-tetranethyl -1, 3,2
- di oxaborol ane. 30747 ng, yellow oi |78 Rt . 3.88 mn (net hod B), LCMS: 422
(MtH). 1H NMR (400 MHz, DMBQ deuterated TFA) 68.00 (dd, J 8.8, 7.6, 1H),
7.79 (d, J = dd, J= 7.9, m. 3H),
3.82 - 3.70 \C’% 5%#6;2%“6@8% %01560‘1 eptiongly. “ﬁhS@t%j%a,”dﬁaﬁ"%t?i,Kfaﬂ«?‘g'iﬁ'%- 1.77
(m 2H), 1. 7¢e ctgdfic brﬁﬁse%‘i)jnedlov‘é'i s(a&:umgs‘d)fatelfn%ed &nd &ldporatdDand the

2011/ 072791PCT/ EP2010/ 007057 84

446- (1,1, 3, 39f138’é?d?rB‘HrHW‘Wd:QFP’Ea"WF)aBKN PRIPHeDIS) PYRERREYYHEPLC EaReRY I i ¢
acid Stert - bgtytalliestcdr The purif@dmﬂ\pléﬁﬁtﬂ@ér@tdpﬂ&wdl@fr%éfé- Hegsh out anal ogously to
FS 102 starting from 4-(6-bronmopyridin-2-yl)pi perazi ne-1- carboxyl ic acid

tert-btyl emfaes s;ﬁééﬁo%@@‘@/ﬂ@§722) ang (eiectron ampact ionlsatlon
4,4,5 5-tetranethyl-2-(1,1, 3tetraneth |n an-5-y1) - 2- di,oxabor ol ane.

219 ny, colourless oil, R. = 3.27 ninB{fst#ed wmoar tﬁ‘é’d")( M+H) . 151H

NVR (500 MHz, DwvsO deut er at ed TEA) 6Eg;@@c§,@gprag ichisatidn) (K+#)* 1H), 7.65 (dd,
J=7.9 1.7, 1H), 7.58(d, J= 1.6, L
APCI-MS (atmospheric pressure chemical ionisation

mass spectrometry) (M+H)"
10

HPLC methods:

Method A:

Gradient: 4.2 min

Flow rate: 2 mi/min 99:01 - 0:100 water + 0.1%(vol.} of TFA : acetonitrile +
0.1%(vol.) of TFA

0.0to 0.2 min: 99:01

0.2 to 3.8 min: 99:01---> 0:100

3.8 t0 4.2 min: 0:100

Column: Chromolith Performance RP18¢; 100 mm iong, internai diameter 3 mm
Wavelength: 220nm

15

20
Method Br i

Flow rate: 2. 75 m[/mln 90 10 O 100 wat@r + O O1%(vol ) of TFA acetonltnle +
0.01%(vol.) of TFA :
0.0 to 3.5 min: 90:10---> 0:100
3.5t0 4.3 min: 0:100

25 Column; Chromolith SpeedRod RP18e; 50 mm long, internal diameter 4.6 mm
Wavelength: 220nm

Method C:
Flow rate: 2.4 ml/min 85:15 - 0:100 water + 0.05%(vol.) of AQcOH : acetonitrile +
0.05%(vol.) of AcOH

30 0.0t02.8min: 85:15 —> 0:100
2.8 to 3.3 min; 3:100
Column: Chromolith SpeedRod RP18e; 50 mm long, internal diameter 4.6 mm
Wavelength: 220nm

35
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7.38(d, J =7.9, 1H, 7.31 (d, J= 9.1, 1H), 7.19 (d, J = 7.3, 1H), 3.82 -
3.76 4H), 3.63 - 3.57 4H), 1.99 (d, J = 1.7, 2H), 1.46 s, 9H),
1.34 E{n, \\}'&0114(}71?9112_0_ 28?8105? ( " PC'l’/EP20lfJ(IOO7057|_|)
412- (5,5, 8, 8-Tetramet hyl1-5, 6, 7, 8-t et r ahydr onapht hal en- 2- yOpyri di n4-yi | pi per
azine-1l-carboxylic acid tert-butyl esger: 202 ng (0.68 rnnol) of

4- (2-chl oropyridi n-4-yl) pi perazi ne- 1- Chr boxylic acid tert- 30butyl ester,
256 nmg (0.81 m’rolc)) of 4,4,5, 54etranmethyl-2-(5,5,8,8-tetranet hyl-

AcOH acetic acid, anh. anhydrous, atm atmosphere(s), BOC tert-butdxy-

carbonyl CDI 1,1'-carbonyldiimidazole, conc. concentrated, d day(s), decomp.
decomposition, DMAC N,N-dimethylacetamide, DMPU 1,3-dimethyl-3,4,5,6-tetra-
hydro-2(1H)-pyrimidinone, DMF N,N-dimethylformamide, DMSO dimethy! sulfoxide,
5 DPPA diphenylphosphoryl azide, EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbo-
diimide, EtOA¢ ethy! acetate, EtOH ethanol (100%), Et,O diethyl ether, Et;N triethyl-
amine, h hour(s), MeOH methanol, pet. ether petroleum ether (boiling range 30-
60°C), temp. temperature, THF tetrahydrofuran, TFA trifluoroAcOH, Tf trifluoro-

methanesulfonyl, RT room temperature.

10 The contents of all cited references are incorporated in entirety by way of refer-
; ence here. The invention is explained in greater detail by the following examples,
but without being restricted thereto.
15
20
25
30
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5,6, 7, 8-tetrahydronapht hal en-2-y1)-1, 3, 2-di oxabor ol ane and 187 ng (1. 36
nol ) of t.assi carbonate are dissolved in 6 mM of ac i tri d 650
pl of vvat@?)?%’sr'ﬁ@gﬁéacti on mxture i s degassed a nunber O?ﬂtﬁ)@@g&d/@gfiﬁg
(0.07 mmol ) of tetrakis(triphenyl phosphi ne)pall adi um are added under

ni trogen atnosphere, the 35m xture isgfrradiated in the m crowave at 120C
for 90 mn, subsequently diluted WO 2011/072791PCT/ EP2010/ 007057 85 with
wat er and ex&raotled three tines with ethyl acetate. The conbi ned organic
phases are d er Na2SO4 and evaporated. The crude product is purified

by col um chromat ography on RP silica gel. 196 ng oil, R. = 2.93 mn
(method B), LCMS: 450 (M+H). 5 FS110:

446- (1, 1- Di npet hy!l i ndan- 5- ridin-2-Mi azine-1-carboxylic acid
tertbutyl es 'erigyrltﬁ'ﬁ\lﬁé& %%O%C%PBB%\"?\% Eg{?ei'gv%rgi% ed out anal ogously to
FS 102 starting.fr 4- (6-brono- 15pyridi n-2:-yl)pi perazine-1-carhpxylic
acid t&rt-but y?TI'éeSt[%H%JWTéBOQBBL@deg%ynt &3jsed ync? cemapacterlsed.el-lowever,l%ﬁ)e

2- (1, 1- di net higparatian-abd yharadtedsdbiob-of etesameinbylinds, i3 adetderaxalyar ¢d gareof 267 ny,

|| il, W= 3. 77 1 thod' B), L . 408 (MrH). FS111:
yel o O L Recmnibf T R g P S 408 (M Sl et

i ne-

FS101:
4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl] -
piperazine-1-carboxylic acid tert-butyi ester:

L Y z
>y ~ o I\’N\n’oj<

O 0

10

150 mg (0.44 mmol) of 4-(6-bromopyridin-2-yl)piperazine -1-carboxylic acid tert-
buty! ester, 112 mg (0.48 mmol) of 5,5,8 8-tetramethyl-5,8,7,8-tetrahydronaph-
20 . . thalen-2-ylboronic acid and 202 mg (0.88 mmoal) of tripotassium phosphate

==monohydrate -are suspended:in.6.ml.of ethylene glycol.monomethylether, oo

degassed a number of times, and 25 mg (0.04 mmol) of bis(triphenylphosphine)-

palladium(ll) dichloride are added under nitrogen atmosphere. The reaction

mixture is stirred at 80°C for 16 h, cooled to RT, and 20 ml of water are added.
25 This mixture is extracted three times with ethyl acetate, dried over Na,SO, and

evaporated. The crude product is purified by means of flash chromatography on

silica gel.

220 mg oil, Rt. = 3.75 min (method A), LCMS: 450 (M+H).

30 FS102: 4-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthaleri-2-yl)pyridin-2-yl}-
piperazine-1-carboxylic acid tert-butyi ester:

|/\N N B . B & N N’\
Ty hes MRS 8

-~
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1l-carboxylic acid tert-butyl ester: The preparation is carried out

anal ogously to FS 102 starting from

4- ( 3- br onYPREWATR il per azi ne- 1- carboxylic acid tert-butyl RSHER2010/007057
(W2007/97937) and

4,4,5,5-tetramet hyl-2-(5,5, 8, 8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-y
1)- 1, 3, 2-di oxabor ol ane. 554 ng, yel 1®w oil, Rt. = 4.24 mn (nmethod B). 1H
NVR (400 MHz, DMSO deuterated TFA) 67.96 (s, 1H), 7.76 (d, J = 7.5, 1H),
7.70 - 7.60 (m 3H), 7.51 -7.44 (m 2H), 3.79 (d, J=36.9, 8H), 1.72 (s,

4H), 1.48 (s 3 . ¢ -

444. (5, 5-D 5oﬁ'Fﬁig g]%g'?”%ﬂtc’é#r gr?%%"%pﬁ"aﬁ%g ﬁeqif%l@iarg%yh? A e o ylipip
er azi ne- 1- cabbykgstec AGeiny (ﬂeﬁﬂtmmg‘r))@f 2é@béhmewyll\5 @Vﬁéﬂﬂtrém@for?pbﬂilmerhe
preparation | NS Id I :

4- (4-chl or ol S@ﬁ5 %%"%H%t@ﬁ 3%@?%@65@8 - car @30 &P% bgcﬂgg&g Eelﬁ -butyl ester
(US 2085/ 596@gyasa|nd1 phosphate trlhydrate are suspended in 10 mI of ethylene glycol

2- (5, 5-di met hﬁ@nor%e@y?e@]é% EUNISIR @ﬁ@&%%@kﬁ@s%r@]@éﬁ%@ éct n’ticﬁt@am?t hy! -

2- dloxaborolan Pourt es
424 (M HYy Fsmmphenylphosphme palladium(ll)-dichlcride are added under nitroger® atmos— e

444-(8, 8- D ”%EQPébTﬁe feact.§r‘1‘ﬁﬁd&$r§¥ B%él?@fﬂQ?{Aﬁgs&ln)é@atrﬂfo?ﬂ@n%ﬁ 'BpLdL- 2- yll'

pi per azi ne- oxylic aci
quently irradiated in the microwave at 1G0°C for 90 min, 50 ml of water and

10 50 ml of ethy! acetate are added, and the mixture is filtered. The residue is dis-
carded. The organic phase of the filtrate is separated off, and the aqueous phase
| is extracted three times with ethyl acetate. The combined organic phases are
dried over Na,S0O, and evaporated. The crude product is purified by means of
flash chromatography on silica gel. ‘
15 482 mg oil, Rt. = 3.93 min (method B), LCIMS: 422 (M+H).

FS 103: 4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-4-yl]piperazine-1-carboxylic acid tert-butyl ester:

20 ‘ |/\N T v - B ~ .
>|/0er\) o k,N:H;O\ K

2.6 ml of toluene/ethanol (4:1) and 335 ul of 2N potassium carbonate solution
25 are added to 100 mg (0.33 mmol) of 4-(2-chloropyrimidin-4-yl)piperazine-1-car-
boxylic acid tert-butyl ester (preparation analogous to US 2005/176722) and
147 mg (0.47 mmol) of 4,4 5 5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7, 8-tefra-
hydronaphthalen-2-yl)-1 ,3,2-dioxaborolanel‘ The reaction mixture is degassed a
number of times, 16 mg (0.01 mmol) of tetrakis(triphenylphosphine)palladium(0}
30 are added under nitrogen atmosphere, the mixture is treated in an ultrasound
bath for 10 min and subsequently irradiated in the microwave at 140°C for
10 min. Water and dichloromethane are added to the reaction mixture. The
organic phase is separated off, and the agueous phase is extracted three times
with ethyl acetfate. the combined organic phases are dried over Na;SO,4 and
35



The preparation Is carried out analogously to FS 102 starting from

4- (4- chloro- 5-triazin-2-yl)piperazine-1-carboxylic acid tert %y
ester (USY 1;”@?6'6’68) 25and e o

2- (8, 8-dinethyl-5,6,7,8-tetrahydronapht hal en-2-y1)-4,4,5, 5-tetranet hyl-1, 3,
2- di oxabor ol ane. 55 ng, yel l ow oi |, . = 4.13 mn (nmethod A), LCMVS: 424

(MrH) .. 30 WD 2011/ 072791PCT/ EP2010/ 007057 87 FS114:

1- p- Met hyl 5,5,8,8-tetranethyl -5, 6, 7, 8-t etrahydronapht hal en-2-y1) -
phgnyl i p?/per g&gp{gated Thecrigp pfﬁsjy EUS @gnfltﬁx;dmmgqms ?Iash %Qromatography ch )
1- (5-chl or o- ZiliggigbY| phenyl)p| pera2| ne and 300 ng (0 95 mol ) and of

4,4,5,5-tetranet hy t et ranet hy tetrahydronaphthalen 2-y

255t 6 o te i o Btk S robameinod A L St Rhtd e

5 FS104: 4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-2-yl]piperazine-1-carboxylic acid tert-butyl ester:

o N_J °
Y

10

The preparation is carried out analogously to FS 103 starting from 4-(4-chloro-

gous to US 2005/176722) and 4,4,5,5-tetramethyi-2-(5,5,8,8-tetramethyl-5,6,7,8-
15 tetrahydronaphthalen-2-y)-1,3,2-dioxaborolane.
120 mg, white solid, Rt. = 3.71 min (method A), LCMS: 451 (M+H).

FS105:
. 6'-(5,5,8,8-Tetramethyi-5,6,7,8-tetrahydrbnaphthaIen-2-y|)-2,3,5,6-tetra-
20 .. hydro-1,2'-bipyrazinyl-4-carboxylic acid tert-buty! ester:

A l l

25

The preparation is carried out analogously to FS 102 starting from 6'-chloro-
2,3,5,6-tetrahydro-1,2'-bipyrazinyl-4-carboxylic acid tert-butyl ester (preparation
analogous to US 2005/176722) and 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
thalen-2-ylboronic acid.

700 mg, yellow oil, Rt. = 4.06 min {method A), LCMS: 451 {(M+H).

30
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(1.43 mol) of pot assi um phosphate, 3 ng of palladiumacetate and 11 ng of
152-di cyl cohex hosphlno 2", 4", 6"-tri-i-propyl-1,1"-biph are added

The react V&#? h%(f*l?r]e i s degassed a number of times and sth ‘F"?;E]EFOH{/O‘H%C
under nitrogen atnosphere for 4 h, subsequently diluted with water and
extracted three times with ethyl acet e. The conbi ned organi c phases are
dried over Na2SO4 and evaporated. The trude product is purified by neans of
preparative HPLC and 20converted into the hydrochl oride using rnethanolic
HCI. 6 ng beige solid, Rt. = 3.33 min (nmethod A), LCMs: 363 (MrH). 1H NWR
(400 MHz, DwvsQ deuterated TFA) 5 7.50 (d, J = 1.7, 1H), 7.42- 7.33 (m 2H),
7.27 (s, 2H),_ 7.21 (s, 1H), 3.35- 3.26 (m 4H), 3.20 - 3.12 (m 4H), 2.32
(s, 3H). 1.655186: 41, 1.30 (d, J= 14.3, 12H). 25 FS115:

(S)-3- Met hyl -41{113(5§5535T%tn%n%&ﬁilﬁy@?fBYt%tr'éhﬁdr?m%pﬁﬁltaléhwr)ﬂlclﬂshhbﬁhezﬂ 2-y1) -
phenyl i pi perazi ne: Bre paration is carried out analogously to FS 114.
3549 nf, bei g’&risqﬂr%mﬂrcar oxyliziacid tert-htvhestery, Lovs: 363 (M+H). WO
2011/ 072791PCT/ EP2010/ 0Q7057 88 NVR (400 MHz, DvVsO delg‘t/e at ed TPA) 6
7.52 (s, 1H) 742-1 (m3’;&521(s 1H), 7: 81H) 7.02
(dd, J= 8.2, AR, 8. 87( v, 1,4@?}-9—3—4 @’L @W 3.29
- 3.17 (m 1I—I)>(§’T)8J J=11.1, 1 2-86 (dd 1 , 1.70

(s, 4H), 1.39 1 P 27 (m 15H). FS116:

10
The preparation is carried out analogously to FS 102 starting from 4-(4-chloro-
o 1,3,5-triazin-2-yl)piperazine-1-carboxylic acid tert-butyl ester (preparation analo-

tetrahydronaphthalen-2-yl)-1,3,2-dioxaborolane.

15 . 213 mg, colourless cil, Rt. = 3.82 min (method A), LCMS: 452 (M+H).
FS107:
.. 4-[6-(8,8-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]piperazine-
20 . . 1-carboxylic acid tert-butyl ester:
\ S
| - ? | P
Br N N ' NN
e O e

25

The preparation is carried out analogously to FS 102 starting from 4-(6-bromo-
pyridin-2-yl)piperazine-1-carboxylic acid tert-butyl ester (US 2005/176722)} and
2—(8,8-dimethyl-5,6,7,8-tetrahydronaphthaIen-2—yl)-4,4,5,5—tetramethyl—1 ,3,2-
dioxaborolane. '

30 747 mg, yellow oil, Rt. = 3.88 min (method B), ILCMS: 422 (M+H).
"H NMR (400 MHz, DMSO/deuterated TFA) 8 8.00 (dd, /=8.8, 7.6, 1H), 7.79(d, J
=1.5,1H), 7.565(dd, /=7.9, 1.7, 1H), 7.27 - 7.17 (m, 3H), 3.82 — 3.70 (m, 4H),
3.63 —3.80 (m, 4H), 2.82 (t, J=6.1, 2H} 1.86 - 1.77 (m, 2H), 1.72 — 1.66 (m, 2H),

1.45 (s, SH), 1.34 (s, 6H).
35
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(S)-144- Met hoxy-3(5,5, 8,8-tetranet hyl -5, 6, 7, 8-t etrahydronapht hal en-2-y1) -
phenyl ] - 3- met hyl pi per azi ne: 15The preparation is carried Qgously
to FS 114‘5"0@5%‘1]8’{9” s in the formof the hyrochloride. 8 Prﬂ’/&%éfﬂzdg%’gl id,
Rt. =3.14 min (nethod A), LCV5: 393 (MtH). 1H NVR (500 MHz,

DMSQO deuterated TPA) 6 7.49 (d, J = T4l 1H), 7.37 (d, J = 8.2, 1H), 7.27
(dd, J =8.2, 1.8, 1H, 7.23 - 7.15 (m 2H), 7.10 (d, J = 8.8, 1H, 3.82 -
203.72 (m 5H), 3.57 (ddd, J = 25.4, 16.2, 7.7, 2H), 3.39 - 3.25 (m 2H),
3.15 - 3.06 (m 1H), 1.72 (s, 4H), 1.37 - 1.28 (m 15H). ES 117:

(1

42- (5,5, 8, 8-} tb met hyl-5, 6, 7, 8-t etrahydronapht hal en-2-yQpyri m di n-4-y1] -
25pi peri di n- %)7 carbami c acid tert-butyl ester: The preparation is
carried out ansl@gmsinetrametididdang-alsliridke2-yIpipdiariavil@iborylicadll. = 3. 21
mn (method A), LCMS: 465 (MrH). 89 1H NMR (500 MHz, DMSQ deuterated TFA)
6 8.145(d, Jtert-putylgstersy ' g 03 (d, J = 2.0 Hz, 1H), 7.84 (dd, J = 8.4,
2.0 Hz, 1H), 7.44 (d, = 8.4 Hz, 1H),I\.98(d, J =

3 <
Beg + (NN N r{/\'
zj@/ >y DR

The preparation is carried out analogously to FS 102 starting from 4-(6-bromo-
pyridin-2-yl)piperazine-1-carboxylic acid tert-butyl ester (US 2005/176722) and

10

s oo by, 5 Det@tramethyl-2-(141,3,3-tetramethylindan-5-yl)«1,3;2-dioxaborolang .~ - e e

219 mg, colourless oil, Rt. = 3.27 min (mefhod B), LCMS: 436 (M+H).

15 "H NMR (500 MHz, DMSO/deuterated TFA) & 8.06 (dd, J=9.1, 7.4, 1H), 7.65 (dd, J
=7.9,1.7, 1H), 7.58 (d, J= 1.8, 1H), 7.38 (d, /= 7.9, 1H), 7.31 (d, J= 9.1, 1H), 7.19
(d, J=7.3, 1H), 3.82 — 3.76 (m, 4H), 3.63 — 3.57 (m, 4H), 1.99 (d, J = 1.7, 2H), 1.46
(s, 9H), 1.34 (t, J=14.1, 12H).

20 FS$109:
4-[2-(5,5,8,8-Tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl)pyridin-
4-yllpiperazine-1-carboxylic acid tert-butyl ester:

P P
o~y ?JQ, 2"
25 no # @f’s*o > '\/DN 0

XO

202 mg (0.68 mmol) of 4-(2-chloropyridin-4-yl)piperazine-1-carboxylic acid tert-
30 butyl ester, 256 mg (0.81 mmol) of 4,4,5,5-tetramethyl-2-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,2-dioxaborolane and 187 mg (1.36 mmol)
of potassium carbonate are dissolved in 6 ml of acetonitrile and 650 pl of water.
The reaction mixture is degassed a number of times, 78 mg (0.07 mmol) of
tetrakis(friphenylphosphine)palladium are added under nitrogen atmosphere, the
35 mixture is irradiated in the microwave at 120°C for 90 min, subsequently diluted



dmol ) of 2-(6
41, 4" terpyridi n-1"-y1)ethano| 85 ny (0 27 mmol ) of 4,4,5.5-tetranet hyl- 2-

7.6 He, 1H, 480 (4, 9 =136 He, 1M, 4.08 (4 I =14.0 He, 1H. 3.91 (q,
J=7.1 63 (s, 1H), 3.40- 3.27 (m 2H), 1 88 ( Hz,
2H), 1. E%PZ%H)’W%H 49 ©1.36 (m 2H), 1.30 (s, 91-1) 'gcw?l'ff“"%&: %1. 8
Hz, 12H). 5 FS118'

{144- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t etgsahydr onapht hal en- 2-y1) pyri m di n- 2- y1]

- piperidin-4-yl}carbamc acid tert-butyl ester: The preparation is carried

out anal ogou 47 mn
(et hod A), %J('ﬁ)@gs é%ﬁfé&pﬁﬁ?egé%fﬁ%m%ﬁgww%&g%@g er at0 reqé'ﬁ':?EA) 6 8.38
(d, J = 6.7 hasasyre dgied ovgrdVa,$0z and 8vaorates) Thegerode pr@ducth purgieg byl. 6 Hz,
1H), 7.58 (d = 51(s 2H), 3.75 (s, 1H), 3.48
(dd. J = 17. ,c"”é‘.”gcrl]fé?g%ea]"h% h%ep g'waggfzﬂ 1.74 (s, 4H), 1.60 (ddd, J
= 17.4, 13.7196 .y biz Rt2HE. 931nln4me'dnpd@}i)L,CMSB¢50((M+H). = 17.8 Hz, 12H). FS1109:
25216- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -

3,4 ,5,6',3",4",5",6"-octahydro-2'H, 2"1-142, 11,

4' 4" | er pyr iF&1A01" - Met hanol 30 CIH Step 1: 223 ng (0.94 nmmol ) of

2, 6 di br onopyr e 0

o1 pi per 1 di ny 3 OSP ety s dfip R RipiBafinec geroosyis asidort ponas e
are suspendedutyi eStem of NI\/P and stirred at 100C for 18 h. The m xture is
subsequently filtered, sat, sodium car onat e solution is added to the
filtrate, and the pp pltate fornmed ifs flltered off vvlthction. The
crude ppoduct nyel | owi sh

solid, Rt. :'n(rretho ZH:ZHW 7

br ono- 31, 41, 5' , 61,

4 5 , 6" -oct ahy

(5,5,8,8-tetranet hyl-5, 6, 7, 8-tet r ahydr onapht hal en- 2-y1) - 1, 3, 2- di oxabor ol ane

and- 27 g (0 33 -mmol ) of--seodt Umhydr egencar- bonat-e-—are- di-ssol ved in—10-m -of—

E’NF( and ﬁ m lT(hfa p\r\@iﬁiﬁtlond%giaﬂé@dut ﬁaﬂbgﬁﬁﬁlg t@ES 102 starting from 4-(6-bromo-

is(tri eny ine)pall a chl ori are ni ty ogen

at rmsppﬂg 'PE 8?'«%&@[@ ‘%Z? rg%fqg Cﬁcldrtfeﬁt?” e?ﬁiﬁ%}?@%%g quent |y

gi | utCI ed wit h 22@, 1ndj1n1éﬂ}m@da&f-5 ef]wtzﬂfﬂﬁi’c&%rﬁ\etbh 123, QZﬁbxﬁbo@fan@t hyl acetate and
ri ed over sqdium su) fat olv otary evaporator,

and the cr udgglﬁ%dﬁaﬂo"f Q'FF%H 5172@1'8 mﬁg‘éfassr df@%g ‘Eﬁfﬂﬁ’ﬁ ) The product is

converted into the hydrochl oride using nethanolic HCl. Yield: 20 nyg,

yel | ow, vi scc?:lé%1?j . RR. = 2.69 mn (nmethod A), LCMS: 476 (MtH).

20 . 4-[3~(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)phenyl]piperazine-

1-carboxylic acid tert-butyl ester:

: g

£ (N B o — [
>ro\g,u\) \Q;z] >|,0er\) O‘

25 The preparation is carried out analogously to FS 102 starting from 4-(3-bromo-
phenyl)piperazine-1-carboxylic acid tert-outyl ester (W0O2007/97937) and
4,4 5 5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
1,3,2-dioxaborolane.

30 554 mg, yellow oil, Rt. = 4.24 min {(method B).

'H NMR (400 MHz, DMSO/deuterated TFA) 5 7.96 (s, 1H), 7.76 (d, J = 7.5, 1H),
7.70 —7.60 (m, 3H), 7.51 — 7.44 (m, 2H), 3.79 (d, J = 36.9, 8H), 1.72 (s, 4H), 1.48
(s, 9H), 1.33 (d, J = 20.2, 12H).

35



NVR (500 MHz, DWVSQ deuterated TEA) 67.93 (dd, J = 9.1, 7.4 Hz, 1H), 7.58
(d, J = Lw8abigwordddy, 7.49(d, J = 8.2 Hz, 1H), 7.42 (dd, Jpcr/Be28iobrésrHz,
1H), 7.25(d, J = 9.2 H, 1H), 7.01 (d, J = 7.3 Hz, 1H). 4.28 (d, J = 13.4
Hz, 2H), 3.77 -3.69 (m 2H), 3.53 (d, J = 13.2 Hz, 2H), 3.27- 3.06 (m 4H),
2.86 (t, J = 11.8 Hz, 2H), 1.84 (t, J& 10.3 Hz, 4H), 1.68 (s, 4H), 1.63 -
1.29 (m 6H), 1.27 (d, J = 10.4 Hz, 12H). WO 2011/072791PCT/ EP2010/ 007057

91 FS120: 1

- [ 2- Met hoxy- 5- (IS 5,8,8-tetranmethyl-5, 6,7, 8-tetrahydronapht hal en- 2-yl ) phenyl
]- piperazin€S$112: Step 1: 500 ng (1.9 mol) of

1- (5-chl oro- %%[HRB,'EQ%M{HIE%Y&%,I?'m’t:@%y&ﬁmﬁﬁﬁfr&fi&l-ﬁfﬂ)dﬁa,'!')striﬂtiﬁ=2-?|ﬁ)-s0' ved in 15
m of DWF, 316 pl(2.28 mn-iol) of tiiethylamne are added, and the m xture
is stirred f®ipgagna-1-garbexylic amid sart-butyi gster: 09 mol ) of di-tert-butyl

di carbgnate is subse uant | y added dropwi se, and the m xtur eﬁi\,\sl stirred at
roomtenperature for j18jh. The reaction\ m xture is evaporaJ\gd;
di chl or onret hane i[i:gd wd,Cithe m xture §Ssextracted, drifédvand &
The crude proo%z«t“ s reacted f Byd’t hout—furt hé’rTﬂw/}fi catie
3.26 mn (nethaod A), LCVS: 327 @gﬁ) Step 2: The deaction wt
4,4,5 5-tetr thyl-2-(5,5, 8, 8-Tetranet hyl-5, 6, 7, S%t rahydr o-
napht hal en-2-y1)-1, 3, 2-di oxaborol ane is carried out anal ogously to FS114.
R. = %}47 milhe ErenandiipnAy camie/But aypdogously k) FSI0Bstatirg: frorn é-(Hrcd ing group
is cledved off : e, i Sid f the
hydr ochl or i dé:3*%Zﬁ?f’3@5‘%%@9955%?°XW§%‘§%?§%' per r(‘liég%?%’g %16%183(2net hod
Ay, LCVs: 37@ng RH{B)S-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-4,4,5,5-tetramethyl-1,3,2-

dioxaborolane.
62 mg, colourless oil, Rt. = 3.78 min (method A}, LCMS: 424 (M+H).
15 FS113:
4-[4-(8,8-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-2-yl]-
piperazine-1-carboxylic acid tert-buty! ester:
N
oy

N* J\GI N \N
20 . OYQ . (v/\@/g’o - — . OYQ m

%N Né\rl
N

The preparation is carried out analogously to FS 102 starting from 4-(4-chloro-
1,3,5-triazin-2-yl)piperazine-1-carboxylic acid tert-butyl ester (US 2005/59668)

25
and 2-(8,8-dimethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-4,4,5 5-tetramethyl-1,3,2-
dioxaborolane.
55 mg, yellow oil, Rt. = 4.13 min {method A), LCMS: 424 (M+H).

30
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1H NVR (500 MHz, DMSQ deuterated TFA) 7.46 (d, J = 1.7 Hz, 7.37 - 7.28
(m 3H), = 2.1 Hz, 1H), 7.05 (6"1= 8.5 Hz, 1H) H) ,
3.41 (d. ‘g'oiﬁé'g‘g’??lm, AH), 3.34 (d, J = 5.4 Hz, 4H). 1. PC?E%H@WS%

(d, J =19.7 Hz, 12H). WD 2011/072791PCT/ EP2010/ 007057 92 FS121.:

2[ 6-Pi perazin-1-y1-2-(5,5,13, 13-tetraget hyl -5, 6, 7, 13-t et rahydr onapht hal en- 2
-yl)- pyridin-3-yloxy]ethanol: Step 1: 500 ng (1.96 nmol) of

6- chl oro- 2-i odopyri din-3-o0l and 700 ng (2.15 mml) of cae- skim carbonate
are suspended in DVF, and 325 p1(2.15 mmol) of

2- (2- bronoet AP #t et rahydr o- 2H pyran are added. The reaction mxture is
stirred at Rl emxtureis
extracted a 1M?$§P5 (3,%,88;?\{/&% %’ﬁapﬁlu?gate g%ag%goﬂ%@ﬁtrgﬁ%ﬂz por at ed, The
crude productphesylpipetazind:urt her di rectly Yield: 846 ng. Rt. = 3.11 mn
(et hog A), LCVvs: 384 (I\/H—i). Step 2: The Suzuki reaction with

4,4,5 5-tetrane 2-(5 , 8, 8- anet hyl-5,6,7,8-tetra-
hydr onapht hal en 1)-1, 3, 2 d| rol ane~is carried f <y to
FS102. 30Yi el R ¥ =4 15 ho—d—A)—tg[&gﬁ _ @; Step

-3: 46 my (0.104 mmol_cH -
6-chl oro-3-[ 2- (t etrahydropyran-2-yl oxy) thoxy] - 2-(5, 5, 8, 8-

tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl ) pyri di ne was wei ghed out with
39 ng (0.207 mol ) of ted-butyl 1-piperazinecarboxylate and dissolved in 1
m of topl uene. The reaction m xture was degassed and added with 10 ng of

tri S( di benzyltiodeng0. ‘%m&m@tdﬁ”35diﬂm Qaﬂétbﬂblﬁényl)ﬁipéf@zmé and 300 mg
{rac-2,2"-bis(digphenyl phospNl 19 b, ALaRl D3Ry 309 49Ps 6 7.8-tetrahydro-

naphthalen-2-yl)-1,3,2-dioxaborolane are dissolved in 2 ml of THF, 302 mg

(1.43 mmol) of potassium phosphate, 3 mg of palladium acetate and 11 mg of
15 2-dicylcohexylphosphing-2°,4°,6°-tri-i-propyl-1,1’-bipheny! are added. The reaction
mixture is degassed a number of times and stirred at 120°C under nitrogen
atmosphere for 4 h, subsequently diluted with water and extracted three times

with ethyl acetate. The combined organic phases are dried over Na,50, and
evaporated. The crude product is purified by means of preparative HPLC and
converted into the hydrochloride using methanoiic HCI.

6 mg beige solid, Rt. = 3.33 min (method A), LCMS: 363 (M+H).

"M NMR (400 MHz, DMSO/deuterated TFA) & 7.50 (d, J = 1.7, 1H), 7.42 — 7.33 (m,
2H), 7.27 (s, 2H), 7.21 (s, 1H), 3.35 — 3.26 (m, 4H), 3.20 - 3.12 (m, 4H), 2.32 (s,

3H), 1.69 (s, 4H), 1.30 (d, J = 14.3, 12H;}.

20

25
FS115:

(S)-3-Methyl-1-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
phenyl]piperazine:

The preparation is carried out analogously to FS 114,
49 mg, beige solid, Rt. = 3.21 min (method A), LCMS: 363 (M+H).

35



23 nmg of potassiumtert-butoxide. The reaction m xture was degassed agai n,
and the reaction m xture was stirred at 90C under nitrogen atg}giﬁﬁa e for
18h. Aftewoc?(%w7ﬁb9,l ether was added, and the nixture was Wash ¥ wat er
dried and stripped off to dryness. The residue was reacted further directly
Wi thout further purification. 5Step 4é The protecting groups are cl eaved
of f anal ogously to F5201. The product Efs in the formof the hydrochloride.

NVR (500 M MO EIEkEE- PR oozl e 750 & 10h T Ty (m by (4 3 -
109. 3 Hz, 1@)7;217(.565% a3 @, F=8.2,1H1. ﬁgi-lajd, IHg.2 A 4NH)d3.89 (t-y&.13.412H) 1H) ,
532 322 (S Ghy = B 2y g Pyce 08 e 5 g el 2 (et
2-{2(6-Pi per aq_z)i,mqmj,yﬂ?@fs( 5H§3,,183_98;ggt7r(a](r¢5}hy1- 5 6, 7, 8-t etrahydr onapht hal en- 2
-y1)- 15pyridin-3-yl oxy]ethyl }i soi ndol e-1, 3- di one HCl The preparation is
carrie@ out anal ogously to F5120. The product is in the formof the
hydrochl ori deegq4bYield: 74 ng. Rt. = 3.09 mn (nmethod A), LCVS: 539 (MH).
FS122:

V- (5, 5, 8, 8- TdBFAAEMAthoxy-#(558.8-tatrametlyich b f-telnabydrongphthaion-8-yh: t et r ahydr
02H-1, 3' - bi pyheAyNBlméthyligipbRRing?d

10 © ? n °
CID\N * 0"‘3 o< I

-~

...... ; e s s st i e e o et . HCI v et e

15 . The preparatidn is carriéd out analﬁgously to FS 114. Product is in the form of
the hyrochloride.
8 mg, beige solid, Rt. = 3.14 min (method A), LCMS: 393 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) §7.49 (d, J=1.7, 1H), 7.37 (d, /= 8.2,
1H), 7.27 (dd, /=8.2, 1.8, 1H), 7.23 - 7.15(m, 2H), 7.10 (d, J = 8.8, 1H), 3.82 -
20 - 3.72(m, 5H), 3.57 (ddd, J =25.4, 16.2, 7.7, 2H), 3.38 - 3.25 (m, 2H), 3.15 - 3.06
{m, 1H), 1.72 (s, 4H), 1.37 — 1.28 (m, 15H).

FS117:
{1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y!)pyrimidin-4-yi]-
piperidin-4-yl}carbamic acid ferf-butyt ester:

25
‘7\@ N —— @ij% Qﬁf
30 | >y

X
)
The preparation is carried out analogously to FS103.
Yield: 454 mg, colourless oil. Rt. = 3.21 min (method A), LCMS: 465 (M+H).
35



WD 2011/072791 PCT/ EP2010/ 007057 St ep 1: 15The Suzuki reaction was
carrled usly to STI102. Yield: 1.6g. Rt. = 3. ) d A,

_Q\VE: Sﬁbﬁgﬁ} ? . Step 2: The reaction is carried ou'?ﬁ%fr% 8&;‘2@2 y to
step 3 of F5120. The crude product is reacted further directly. 20Step 3:
The protecting group is cleaved off agal ogously to F5201. The product is in
the formof the hydrochloride. Yield: 6 . . :251 m n (et hod A)

| _CVB: 364 6 = 1.0

71y g, ey Ry Eob iR @g&@mewgg@@gg ga’ﬂ‘ AT §€§ 773 (d,

J=1.9 Hz 219 Hz. 71197 B44dds 6 7 Bt 28 -JMHB F8.9848)d =4, 17 (d,

J = 13.2 Hz, 787, ‘34)43803d314fﬂ$611£}1H341@3(d 3—0‘61thz mu)sgszamz_ 10 2

Hz, 2H), 1.7QH, 468¢, (m), B4 - 32733, Ceh), 188(d19.=81 0Hz Hz 13H) 1.680Qs HBH2B49
—1.36 (m, 2H), 1.30 (s, 9H), 1.20 (d, J = 21.8 Hz, 12H).

FS118:

- {1-[4~(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthaien-2-yl)pyrimidin-2-yl{}--
piperidin-4-yl}carbamic acid tert-butyl ester:

10 ;\
o]

156 N

The preparation is carried out analogously to FS103.
Yield: 516 mg, colourless oil. Rt. = 3.47 min (method A), LCMS; 465 (M+H).
1H NMR (500 MHz, DMSO/deuterated TFA) § 8.38 (d, J =6.7 Hz, 1H), 8.19(d, J =

20
1.8 Hz, 1H), 8.00 (dd, J = 8.3, 1.6 Hz, 1H), 7.58 (dd, J = 18.5, 11.1 Hz, 2H}), 4.51 (s,
2H), 3.75 (s, 1H), 3.48 (dd, J = 17.9, 6.9 Hz, 2H), 2.10 - 1.97 (m, 2H), 1.74 (s, 4H)},
1.60 (ddd, J = 17.4, 13.7, 6.5 Hz, 2H), 1.44 (s, SH), 1.34 (d, J = 17.8 Hz, 12H).

FS119:

25 2-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetratiydronaphthalen-2-yl)-
3'.4',5°,6',3",4",5",6"-octahydro-2'H,2"H-{2,1";4",4"]terpyridin-1"-yl]ethanol:

30

35



115- (5, 5, 8, 8-Tetranet hyl1-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQopyri di n- 3-y11-
pi per azi ng; 011/ 072791PCT/ E1' 2010/ 007057 95 The p ‘ ' 1S
S0 21, V04 FERREAN Aok

carried out anal'ogously to FS122. The product is in the f

hydrochloride. Yield: 35 ng. RR. = 2.48 min (nmethod A), LCVS: 350 (MtH).
NVR (400 Mz, DMVBO deuterated TFA) 6 & 63 (d, J

1.2 Hz, 1H), 8.52 (d, J

1H

2.5 Hz, 8.27 (d, J =1.6 Hz, 1H), 7.75 (d, J = 2.0 Hz, 1H), 7.60 (dd,
J =8.3, 2.0 Hz, 1H), 7.52 (d, J = 8.3 Hz, 1H, 3.85 - 3.73 (m 4H), 3.38 -
3.26 (m 4H), 1.71 (s, . 1.33 (d, J = 20.5 Hz, 12H). FS124:

1- Pi peridin-4-yl-446- (5, , 8-tetranetfnyfl-5, 6, 7, 8-t etrahydr onapht hal en-2-y1

)_

LCVS: 533 (MP 285t €p 2:
F5201. 5form of the hydr?émori de.
CH

ST,
f b

10

15

20

25

30

35

OH

HO™ O

Step 1:
223 mg (0.94 mmol) of 2,6-dibromopyridine, 234 mg (0.94 mmol) of 2-(4,4'-

» bipiperidinyl-1-yl}ethancl hydrochloride and 364 mg of potassium carbonate are

suspended in 5 ml of NMP and stirred at 100°C for 18 h. The mixture is subsequ-
ently filtered, sat. sodium carbonate solution is added to the filtrate, and the pre-
cipitate formed is filtered off with suction. The crude product is dried and reacted
further directly.

176 mg, yellowish solid, Rt. = 2.41 min (method A), LCMS: 369 (M+H)

Step 2:

100 mg (0.27 mmol} of 2-(6-bromo-3'.4',5' 6',3" 4" 5" ,6"-octahydro-2'H,2"H-

[2,1"4' 4"[terpyridin-1"-yl)ethanol, 85 mg (0.27 mmol) of 4,4,5,5-tetramethyl-2-
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-1,3,2-dioxaborolane and

27 mg (0.33 mmo!) of sadium hydrogencarbonate are dissolved in 10 ml of DMF
and 3 ml of water, degassed, and 7 mg of bis(friphenylphosphine)palladium(il} chlo-
ride are added under nitrogen atmosphere. The reaction mixture is stirred at 80°C
for 18 h, subsequently diluted with 20 ml of water, extracted with 2 * 20 ml of ethyi
acetate and dried over sodium sulfate. The solvent is removed in a rotary evapora-
tor, and the crude product is purified by means of prep HPLC. The preduct is con-
verted into the hydrochloride using methanolic HCI.

Yield: 20 mg, yellow, viscous oil. Rt. = 2.69 min (method A}, LCMS: 476 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.93 (dd, J = 9.1, 7.4 Hz, 1H), 7.58
(d, J = 1.8 Hz, 1H), 7.49 (d, J = 8.2 Hz, 1H), 7.42 (dd, J = 8.2, 1.9 Hz, 1H), 7.25 (d,
J=9.2 Hz, 1H), 7.01 (d, J = 7.3 Hz, 1H), 4.28 (d, J = 13.4 Hz, 2H), 3.77 - 3.69 (m,
2H), 3.53 (d, J = 13.2 Hz, 2H), 3.27 — 3.06 (m, 4H), 2.86 (t, J = 11.8 Hz, 2H), 1.84 ,
J =10.3 Hz, 4H), 1.68 (s, 4H), 1.63 — 1.29 (m, 6H), 1.27 (d, J = 10.4 Hz, 12H).

pyri di n-2-yl Thi perazine Step IBr THiew uctive amnation is carried
out anal ogousl F55 J.4i—€e-l»d: 420 ) . = 3.32 min (method A,

e protecting group »QILeaved of f anal ogously to



Yield: 370 ng. Rt. = 2.78 nmin (nmethod A), LCMS: 433 (M+ 1H NVR (500 MHz,
DVBQ deutgipadhedimd) 6 7.90 (dd, J (d, J = 1.9 Hz, 1H) 7PC5[55162‘3%/0050-?7 8. 2,
1.9 Hz, 1H), 7.45 (d, J = 16.5, 8.1 Hz, 2H), 3.80 - 3.73 (m 11-1), 3.35
3.62 (m 3.01 -2.87 (m 3H), 2.29 (d, J = 12.5 Hz, 2H), 1.99 - 1.81 1.65 -
1.56 (m 1H), 1.26 (d, J = 14.3 Hz., d2H). WD 2011/072791PCT/ EP2010/ 007057
96 FS125:

115- Met hoxy- 6- (5, 5, 8. 8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -

pyri di n-2-yl Ir"p era2| ne: The preparation is carried out anal ogously to
FS120. The p 5dd8t is in the formof the hydrochl oride. Yield: 12 ng. Rt. =

2.99 min (nethe d\né’%oxﬂr—@@sﬁgﬁet@%bﬂhyl Smﬂ%r(y@@nd\ﬁfﬁhm@@%lw nated

TFA)6784(|pa||1_j He., 7.61°(dd 7.52 (d, J
9.1 He, E2% ., J—83Hz 1H), 6.90 (d, J = 9.0 Hz, 1H), 3.77 (s,
3H), 3:72 - .61 (m 4H), 3.18 (d, J = 10.3 Hz, 4H), 1.67 (s, 4H). 1.27 (s.
12H). FS126: °

I
156' - (5,5, 8, 8-T; thyl-5, 6, %.8pt esr ahydr gnapht hal -3,4,5,6-tetrah
W o Y2 s ———— @N 0
¥

ydro- 214-1, 2C'|-
CIH

idi Nyt -4
@

10

E RO O D QH"

Step 1:
500 mg (1.9 mmal) of 1-(5-chloro-2-methoxyphenyl)piperazine hydrochloride is dis-
20 solved in 15 ml of DMF, 316 ul (2.28 mmol) of triethylamine are added, and the
mixture is stirred for 5 min. A solution of 447 pl (2.09 mmol) of di-tert-butyl dicarbo-
nate is subsequently added dropwise, and the mixture is stirred at room tempera-
ture for 18 h. The reaction mixture is evaporated, dichloromethane is added, the
f . mixture is extracted, dried and evaporated. The crude product was reacted further
without further purification.
25 Rt =3.26 min (method A), LCMS: 327 (ii+H).
Step 2:
The reaction with 4,4,5,5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro- =
" naphthalen-2-yl)-1,3,2-dioxaborolane is carried out analogously to FS114.
Rt. = 3.47 min {method A), LCMS: 479 (M+H).
30 Step 3;
The protecting group is cleaved off analogously to FS201. The product is in the
form of the hydrochloride.
Yield: 25 mg, yellow, viscous oil. Rt. = 3.12 min {method A}, LCMS: 379 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) 7.46 (d, J = 1.7 Hz, 1H), 7.37 - 7.28
(m, 3H), 7.23(d, J=2.1 Hz, 1H), 7.05 (d, J = 8.5 Hz, 1H), 3.85 (s, 3H), 3.41 (d, J =
35 5.6 Hz, 4H), 3.34 (d, J = 5.4 Hz, 4H), 1.€6 (s, 4H), 1.26 (d, J = 19.7 Hz, 12H).



25 30 The preparati on is carried out analogously to FS119. Yield: 6 ng. Rt.

= 2.87 m LCVS: 365 (M+H). 11-1 NWR (500 MHz rated
TFA) 67. 9\3’0%}’5]’?%1 9.2, 7.3 Hz, 1H), 7.61 (d, J = 1.9 Hzpcmglgﬁ%’e’(d J
8.2 Hz, 745(de 82 9Hz 1H),729(dJ 9.1 Hz,

7.03(d,J=73Hz 1H), 3.99 - m3|—|),3.58-3.49(m2H) 194-
1.84 (m 2H), 1.68 (s, 4H), 163- 4 (m 2H), 1.28 (d, J = 11.5 Hz,
12H). FS127:

6¢(5,5, 8, 8-Tetranet hyl-5, 6, 7, 13-t et rahydr onapht hal en-2-y1) -3, 4, 5, 6-tetrahyd
ro214-1, 2' - biggAei di nyI 4- car boxylic acid: OH 97 The preparati on is

Cai ng 1 hi un ey ?g'ﬁdﬁ ﬁ e o R B e Vet

11 ng. Rt. =BT H‘"V"’(V RBA"A), LOVS: 393(M+H) 1H vaR(500|sz

DVSQ deut er at ed TFA): 5 7.97 (dd, J = 62 (d J=1.9
Hz, 1HpP, 7. 50 (d J = B;ro (dd J , 7.30 (d,
J = 9.2 He, 705(UJ: : d@% CHz H) 3.36
(dd,J=180 7.0 o, 2H), 264(d -_147 41 2.01
(dd,J=137B Hz, 2H)1 1.81 - 171( 2H) ,—1.%58 (s, /(d,J:
11.7 Hz, 12H)al 15 20 o
“ SN el
i \N Cl
10
| ()

. NG
OH

20 HCI O\K

Step 1:
500 mg (1.96 mmol) of 6-chioro-2-iodopyridin-3-ol and 700 mg (2.15 mmol} of cae-
sium carbonate are suspended in DMF, and 325 pl (2.15 mmol) of 2-(2-bromo-
ethoxy)tetrahydro-2H-pyran are added. The reaction mixture is stirred at RT for 18h,
25 . wateris subsequently added, and the mixture is extracted a number of times with
ethyl acetate, dried and evaporated, The crude product is reacted further directly.
Yield: 846 mg. Rt. = 3.11 min (method A}, LCMS: 384 (M+H).
Step 2: .,
The Suzuki reaction with 4,4,5,5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl}-1,3,2-dioxaborolane is carried out analogously to FS102.
30 Yield: 46 mg. Rt. = 4.15 min (method A), LCMS: 444/448 (M+H).
Step 3:
46 mg (0.104 mmol) of 6-chloro-3-[2-(tetrahydropyran-2-yloxy)ethoxy]-2-(5,5,8,8-
tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl}pyridine was weighed out with 39 mg
(0.207 mmol) of fert-buty! 1-piperazinecarboxylate and dissolved in 1 ml of toluene.

The reaction mixture was degassed and added with 10 mg of tris(dibenzylidene-

35 acetone)dipalladium(0)}, 7 mg of rac-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl and



25 30 V\D 2011/ 072791PCT/ EP2010/ 007057 98 FS201 :

116-(5,5,8,8-Tetranet hyl1l-5,6, 7, 8-tetral | ydr onapht hal en- 2- [n-2-yl] -
pi perangmwmﬁgflS ny (0 26 mmol ) of P/C’B/B ”%0%5%

446- (5,5, 8, 8-tetramet hyl1-5, 6, 7, 8-t et r ahydr onapht hal en- 2-

yQoyri di n-2-yli pi perazi ne- 1-car boxyl i%aci d tert-butyl ester are dissolved
in 5 mM of dioxane, 2.5 m of 4N HC di oxane are added, and the m xture
is stirred at Rl 15 h. reactjon mxture is ev orat d, water is
Ldded 1 0 he 2058 B0RETIIN (9L pUPEs o TRdRRRIAM B ¢5% GRSy o8S RORBGISand
extract ed wi tihe Exaston medyrames stired a5 Gauider piragen atgmph%ra fevidh. NEersSO4 and
evapor at ed. Thelirey, ether paoddadd, iagd pher mixture edislwashedingh afktgpr dizaratd ve HPLC,
1.25 M HO i ryrippleR@Rab dhyhedd 4@ rbfdidRad RLAESurtRR Gk &F vﬁﬂh’éUWuﬁhérspun-
evapor at ed. i@a Whl te solid. Product is the hydrochloride. Rt. 3.08
m n (nethod 350 (M+H). 201H NWR (400 MHz, DMSQ deuterated TEA)
57.97 Pt, J =9t8pd; 1H) 7.82(d, J = 1.5, 1H), 7.65 (dd, J= 8.2, 1.4, 1H),

7.51 (d, J= 8|’h% rdt t1ngggrg§p%i%g cle%vigégfgnalggauslsz@@ggag?he(Bodf}(ﬁ)is in3- 35 (b,

4 1.73
|[_25 (5, 5- DI( my?% TedT ghesnygirg éﬁydr onapht hal en- 2- Apyri di n- 2-y1] -

25pi per azi ne:Yi¢ldl 19 mg, white solid. Rt. = 2.68 min (method A), LCMS: 410 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) & 7.94 (d, J = 1.8 Hz, 1H), 7.79 (d, J =
9.3 Hz, 1H), 7.65 (dd, J = 8.2, 1.8 Hz, 1H), 7.41 (d, J = 8.3 Hz, 1H), 7.08 (d, J =

10
9.3 Hz, 1H), 4.08 (t, J = 5.0 Hz, 2H), 3.80 -- 3.68 (m, BH), 3.32 — 3.22 (m, 4H), 1.70
{ (s, 4H), 1.29 (d, J = 6.5 Hz, 12H).
FS121:
2-{2-[6-Piperazin-1-yl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
- 15 pyridin-3-yloxy]ethyl}iscindole-1,3-dione
20 «
NN
(_dn
HCI
iw i The preparation is carried out analogousiy to FS120. The product is in the form
of the hydrochloride.
25 Yield: 74 mg. Rt. = 3.09 min (method A), LCMS: 539 (M+H).

_FS122: R . e
5'-(5,5,8 8-Tetramethyl -5,6,7 8-tetrahydronaphthalen—z-yl}-3 4,5,6-tetrahydro-
2H-1,3"-bipyridinyl-4-ylamine

30
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30The above conpound i s prepared anal ogously to FS201 starting from

446- (5,5

di met hy1- \3/062017”‘?372?9& r ahydr onapht hal en- 2- Gopyri di n- 2-yl ] pi pPe(FF%{ET‘t%O/‘iO—"?:%r boxyl
ic acid tert-butyl ester. Product is the hydrochloride. Yield: 318 ny,
beige solid. Rt. = 2.52 mn (nethod Bg LCVS: 322 (MtH).

1H NVR (500 MHz, DMSQ deuterated TEA) % 7.92 - 7.87 (m 1H), 7.70 (dd, J =
358.2, 1.5, 1H, 7.61 (d, J= 0.8, 1H), 7.51 (d, J= 8.2, 1H), 7.27(d, J=
7.4, 1H), 7.12 99 gd, J =N.7, 1H), 3.95 - 3.90 (m 3.29 (m

4H) . 2.84 (t ,'W.z 2 1985 8 (m 2H), 1.72 , St 2H) , 1. 30
(s, 6H). FS203i, -
4- Pi perazin-1- yf' 2-(5,5,8, 8- tet yl-5,6,7, 8-tetraldronapht hal en52-yl)p

yrimdine: 10 The above conpound” s® prepared anal ogously to F3201 starting
from 4- [2-

(5,5, 898-tetranet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2- Apyrlmdm ] pi peraz
i nel-carboxylic acid tert- butyI ester. Product is the hydroc o Yield:
36 ny, white solid. Rt. = 2.48 nin (nmethod A), LCMS: 351 ( : f NVR
(500 MHz, DIVBO’deuterated TFA) 8.51 (d, J = 7.5, 1H, 8.2 (d J =11.9,
1H), 8.02 (dd, J 8.4, 1.8, 1H), 7.60 (d, J = 8.4, 1H), 7.26 (d, J-75
1H), 4.23 (d, J-1394NH) 341-335(m4|—|) 1.73 4 1.33 (d, J =
21.6, 12H. FS

o
2- Pi pergzin-1-y 7 53 &t ramet hy1- 5“‘6_7_8't et napht"hal en2-yl ) py
rimdine: The conpo hs§, prepar ed anal ogousl ¥ F3201 s a,LH ng
drom 444-

(5,5, 8, 8- tetranmet hyl-5, 6,4/5'8- t et r ahydr onapht hal en- 2-yl ) pyri ni di n- yI|p| per
azi nel-carboxylic acid tert-butyl ester. Product is the hydrochl ortide.
Yield: 50 ng, white solid. Rt. = 2.97 mn (rrethod A, LCvs: 351 (M+H). 1H
NVR (400 MHz O deuterated TFA) 5 8.52 (d, J 5.8, 1H), 8.13(d, J =
1.0, 1H), 7.9 dd, J= 8.3, 1.9, 1H), 7.49 (dd, J= 9.5, 7.1, 2H), 4.18 -
4.11 (AP 4H) ,The.Rizuki réa@®fimasdi)riedlau? anglegoutif)to STIER(d, J = 13.2, 12H).

Yield: 1.6 g. Rt. = 3.88 min (method A), LCMS: 344/346 (M+H).
Step 2:

The reaction is carried out analogously to step 3 of FS120. The crude product is
reacted further directly.

20 Step 3:
The protecting group is cleaved off analogously to FS201. The product is in the
form of the hydrochloride.
Yield: 8 mg. Rt. = 2.51 min (method A), |.CMS: 364 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) & 8.53 (d, J = 1.0 Hz, 1H), 8.47 (d, J =
2.5 Hz, 1H), 8.21 (dd, J = 2.5, 1.5 Hz, 1H), 7.73 (d, J = 1.9 Hz, 1H), 7.60 — 7.56 (m,

25 1H), 7.52(d, J=8.3 Hz, 1H), 4.17 (d, J = 13.2 Hz, 2H), 3.43-3.34 (m, 1H), 3.16 -
3.06 (m, 2H), 2.06 (d, J = 10.2 Hz, 2H), 1.76 — 1.60 (m, 6H), 1.33 (d, J = 19.8 Hz,
12H).

FS123:
1-[5-(5,5,8,8-Tetramethy|-5,8,7,8-tetraliydronaphthalen-2-yl)pyridin-3-yl]-

30 piperazine:

35



100 FS205:

61- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1)-3, 4, 5, 6-

t et r ahydr WO 11Q727%bi pyr azi nyl : The above conpound iBCHERHAGF0ST

anal ogously to FS201 starting from®6'-(5,5, 8, 8-

10tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-y1)-2, 3,5, 6-tetrahydro-1, 2' - bi
pyraz- inyl-4-car boxyl ic acid tert-bu®yl ester. Product is the

hydrochl ori de. Yield: 602 ng, yellow solid. Rt. = 2.85 mn (nmethod A,
LCMS: 351 ( MAHp.preparaivm it 5a0ied/iaut armaiOuayde EPA22 dhepAdueBisdthesornlH), 8. 40
(s, 1H, 8. O%f(r@hyaroﬁhuonae 1H), 7.83 (dd, J= 8.3, 1.9, 1H), 7.47 (d, J

8.3, 1':0 (V?I.%?’I-ﬁ Gﬁs min (?nethodlg’ Lél\/%lsgm(l\ﬂﬂl—l_? 1.70 (s, 4H), 1'21

(d J =21.7

- Pi per azi n- 1HWMH{4(HJ §IH2, BMSeYdaunertateriIFFA)@ §63(d, at= abyty 0HpBla2 [al en- 2-y1)
-tl E? g t][I azi Az, 1H), 3&?*@@ PhaeH£ amyornsl (d, 9 2.6 ¢d), 260 @8ousigys to FS201
starti fig from
(5,5 8, 8-tetr ﬁ‘@ g) ‘g E%'HZ 1H&r:%)?lsapﬁo’t?hsamérfr 3?[? J’???(? t4H)a12|71n 2-yli
pi per azi ne- 1(%a LT Pds tyI ester. Product is the
hydrochl ori de. Yield: 115 ng, white solid. RR. = 2.78 min (nmethod A), LCVE:
352 (IVH—|) 15}53 (400 MHz, DMBQ deuterated TFA) 5 9.00 (s, 1H), 8.34 (d, J
= 2.0, i4(dd J=8.4, 2.0, 1H), 7.58 (d, J= 8.4, 1H), 4.28 (d, J=
37.1, 4H) 313|Bl@srldl41-y-yl4[Ef35,6,18,B—tle)a,me]:hﬂEB,Q,d,S-tktraMdﬂ),naﬂzﬁlﬂ)a]en-z-yl)-

10 pyridin-2-yl]piperazine

]
<O NN 0
= ,\I - ) k/\Oq

_ °

N
20 HCI I\/N\G\m

Step 1:
The reductive amination is carried out analogously to FS501.
Yield: 420 mg. Rt. = 3.32 min {(method A), LCMS: 533 (M+H).
25 Step 2:
The protecting group is cleaved off analogously to FS201. The product is in the
~ form of the hydrochloride.
Yield: 370 mg. Rt. =2.78 min (method A) LCMS: 433 ( M+H)
"H NMR (500 MHz, DMSO/deuterated TFA) 8 7.50 (dd, J = 8.7, 7.6 Hz, 1H), 7.73
(d,J=1.9Hz, 1H), 7.55 (dd, J =8.2, 1.8 Hz, 1H), 7.45(d, J = 8.3 Hz, 1H}, 7.18 (dd,
30 J=16.5, 8.1 Hz, 2H), 3.80 - 3.73 (m, 1Hl), 3.35 - 3.62 (m, 6H), 3.23 — 3.15 (m, 1H},
3.01 -2.87 (m, 3H), 2.29 (d, J = 12.5 Hz, 2H), 1.98 — 1.81 (m, 3H), 1.67 (s, 4H),
1.65 - 1.56 (m, 1H), 1.26 (d, J = 14.3 Hz, 12H).

35



101 FS207:
116-(8,8-D net hyl-5, 6, 7, 8-tetrahydronapht hal en-2-yQopyri di n-2-yl i pi per azi ne:
The aboveweRpwumebli s prepared anal ogously to FS201 st art PEYEPFGHH07057
4-16-(8, 8-

di met hy1-5, 6, 7, 8-t et rahydr onapht hal en- 2-yOpyri di n- 2- yI | pi perazi ne- 1- car boxy
lic acid tert- butyl ester. 10Yield: 49 ng, oil. Rt. = 2.53 mn (nethod B),
LCVS: 322 (MtH). 1H NWR (400 MHz, DWVsQ deuterated TFA) O 7.92 (d, J = 1.5,
1H), 7.88 - FHB25( t[5-Methoxy-&15, ﬁ,acB-teJr:anmbyl-516,7,8-tL=H)ahydr.o(BI@pbthale]'rzZ-wl)S, 1H),
7.18 (d, J= Q)y@bdlri_lzl)w]p?pé}gﬁde J =8.6, 1H), 3.96 - 3.85 (m 4H), 3.36- 127
(m 4H, 2.80 (t, J 2H), 1.84 - 1.76 (m 2H), 1.73- 1.66 (m 2H),
1.33 (s, 6H). 15 Fsg08 1 46- (1, 1, 3, 3- Tetranet hyl i ndan- 5-yi ) py
ridin-2-yl]pipeyazi ng? The above conpound is prepared anal ogously to
FS201 starting 4
tetramst hylin

2 1, 3, 3-
-&N - Api perazi ne-1-carboxylic acid tert-butyl
ester. 25Yi el . =2.73 mn(rrethod B), LCMs: 336 (M+H). 1H
NVR (400 MHz, ated TFA) 7.98 (dd, J 8.8, 7.5, 1H), 7.73 (dd,

J 7.23 (d, J The®rEpardtidn is tafiRd odt HaiddBusH FS$2(§8I'he prodiet I tHftHbrm 1. 98 (s,
2H), 1.36 (dyphehydrdeniohal) -

Yield: 12 mg. Rt. = 2.99 min (method A}, LCMS: 380 (M+H).
10 "H NMR (400 MHz, DMSO/deuterated TFA)} 5 7.84 (d, J = 1.8 Hz, 1H), 7.61 (dd, J =
8.3, 1.8 Hz, 1H}, 7.52 (d, J = 9.1 Hz, 1H}, 7.34 (d, J = 8.3 Hz, 1H), 6.90 (d, J =
A 9.0 Hz, 1H), 3.77 (s, 3H), 3.72 - 3.61 (m, 4H), 3.18 (d, J = 10.3 Hz, 4H), 1.67 (s,
4H), 1.27 (s, 12H).

FS126:

15 6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-3,4,5,6-tetrahydro-
2H-1,2'-bipyridinyl-4-ol:

-
|
o
20 HO

The preparation is carried out analogously to FS119.

Yield: 8 mg. Rt. = 2.87 min (method A), LCMS: 365 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) & 7.95 {dd, J = 8.2, 7.3 Hz, 1H), 7.61
(d,J=19Hz 1H),7.50 (d, J = 8.2 Hz, 1H), 7.45 (dd, J = 8.2, 1.8 Hz, 1H), 7.29 (d,
J=9.1Hz, 1H), 7.03 (d, J = 7.3 Hz, 1H), 3.99 — 3.83 (m, 3H), 3.58 — 3.49 (m, 2H),
1.94 — 1.84 (m, 2H), 1.68 (s, 4H), 1.63 — 1.54 (m, 2H}, 1.28 (d, J = 11.5 Hz, 12H).

s,
P

25

FS127:

6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
2H-1,2"-bipyridinyl-4-carboxylic acid:

30 N
P
N~ N
0]
OH

35



30 102 FS209: o
1-(2- (5, SW%,Z%iJ%@qnet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2- %X@gﬁ%@?&ﬁyl} -

pi per azi ne: above conpound is prepared anal ogousl starting
from4-[2- (5,5,8,8-tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl) pyri di n-
104-yl ] pi per azi ne- 1-carboxylic acid tgrt-butyl ester. Yield: 86 ng, viscous
oil. Rt. = 1.97 mn (method B), LCVs: 350 (MtH). 1H NWR (400 MHz,
DMVMSQO deut erated TFA) 6 8.34(d, J =1.1 1 S, all-1 7,64 (d, J =
B any. 7 e ppesssatbngs At Siesrougte Fé1 4 é*%%’jﬁ#%aza@?s%a 7
2.2, 1H), 4. owentlyxlepyedysingilifhiurg hygroxidg sphutipmn 'ﬂ‘liﬁ)Lt,O qvesthetargelgym- 1. 30 (d,
J = 15.9, 15p2H)d. FS210: 11641, 1- Di net hyl i ndan-5-yQpyri di n-211Thi per azi ne:
The above co ng, | e -na(lra{%] tarting from446-0 , 1-
di met hyl i ndaﬁ‘gygﬁp@?i [Stlr n%étﬁlqj pi pé@%ﬁﬁ%&ﬁg?ﬁ@\%ﬁc acid tert-butyl
ester. _25Yiel U:NM@ZS%MWeDNéQ/@ﬁuteramd.T-Fi\)lé 727 rde Y Teihod HB) THLAMEZ 308
(MrH) . 2 (d, J= 1.9 Hz, 1H), 7.50 (d, J = 8.2 Hz, 1H), 7.46 (dd, J = 8.2, 1.9 Hz, 1H), 7.30 (d,

J=92Hz 1H),7.05(d,J=7.2 Hz, 1H), 415 (d, J = 13.6 Hz, 2H), 3.36 (dd, J =

18.0, 7.0 Hz, 2H), 2.64 (ddd, J = 14.7, 10.4, 4.1 Hz, 1H), 2.01 (dd, J = 13.7, 3.3 Hz,

2H), 1.81 = 1.71 (m, 2H), 1.68 (s, 4H), 1 28 (d, J = 11.7 Hz, 12H).

10
15
20

25

30

35



11-1 NVR (400 M—lz DIVBO’deuterated TFA) 1H NMR (400 Mz, DMBO) 6 7.90 (dd,

7.14 (d,

3.93 - 3.83 4H), 3.31 -3.22 4 t,
= 7.2, ZH)VOZL‘"%”(? = 7.2, 2H), i1 (H)s 7H). 30 o5 ka0 fuiitst

113- (5 5, 8, 8-
pi per azi ne:
from 443- (5,
phenyl]plper
oil.

Tetranethyl-S,6,7,8-tetrahydronaphtha|en-2-y1)pheny|]-
The above conpound is géepared anal ogously to FS201 s
5,8,8-tetramethyl-5, 6,7, 8-tetrahydronapht hal en- 2-y1)
ﬁTl carboxylic acid tert-butyl ester. Yield: 423 ny,
n (method B), LCMS: 349 (MtH). 1H NMR (400 MHz,

DVBO/ deUt er at1ei_:6 (‘EE&% 86T etraddfleth 5,8 /7)8-tetrabddronapBehdlén-23tpyridinc2y(s, 1
7.16 (d, J =7. w 7.02 (dd, J =8.2, 1.9, 1H), 3.53 - 3.46 (m 4

336-330(%’9@%}
2-(5,5-Dimethyl-5,6,7,8-te

tr|a2|ne HCl
from4- [4 (5,
25di met hy1- 5,
1-car- boxyli

hydrochlorlde:ﬁg d 250 ng, irfdes oil. Rt. = 218 Mn (M

€t 1,71 (s, 4H), 1.31 (d, J = 15.2, 12H). FS212:

The above Conpound [ p FS201 st
5_ o

6, 78

prepar ed anal ogousl

The producﬁN

LCVS: 352 (MrH).

10

15

25

30

35

115 mg (0.26 mmol) of 4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yhpyridin-2-yl]piperazine-1-carboxylic acid tert-buty! ester are dissolved in 5 ml of
dioxane, 2.5 ml of 4N HC! in dioxane are added, and the mixture is stirred at RT
for 15 h. The reaction mixture is evaporated, water is added to the residue, the
mixture is rendered basic using 1 N NaOH and extracted with ethyl acetate. The
organic phase is dried over Na,SQ, and evaporated. The crude product is puri-
fied by means of preparative HPLC, 1.25 M HCI in methanol is added to the resi-
due, and the mixture is evaporated.

26 mg, white solid. Product is the hydrochloride.

Rt. = 3.08 min (method A), LCMS: 350 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) 8 7.97 (t, J= 8.1, 1H), 7.82(d, J =
1.5, 1H), 7.65 (dd, /= 8.2, 1.4, 1H), 7.51 (d, J=8.2, 1H), 7.25 (dd, J = 25.3, 8.1,
2H), 3.97 (b, 4H), 3.35 (b, 4H), 1.73 (s, 4H), 1.38 — 1.14 (m, 12H).

FS202: 1-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yi]-

piperazine:

HCI

The above compcound is prepared analogously to FS201 starting from 4-[6-(5,5-
dimethyl-5,6,7,8-tetrahydronaphthalen-2-y!)pyridin-2-yl]piperazine-1-carboxylic
acid tert-buty! ester. Product is the hydrochloride.

Yield: 318 mg, beige solid. Rt. = 2.52 min {method B), LCMS: 322 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) & 7.92 — 7.87 (m, 1H), 7.70 (dd, J =
8.2,1.5 1H),7.61(d, /=0.8, 1H), 7.51 d 4/=8.2, 1H), 7.27 (d, J =7 .4, 1H), 7.12

ghydronapht hal en- 2-y0- 4- pi per azi n- 1-y1-1,

tarting

yel | ow

H),
H) ,

3, 5-
arting



1H NVR (500 MHz, DMVSO deuterated TFA) 68.92 (s, lH) 8 13 (d, J= 8.3, 1H),

8.08 (s, (d, J =8.4, 1H), 4.26 (d, J =4

2.86 (t. YY%WB”WI 87 - 1.79 (m 2H), 1.71 (dd, Jr @BE"%B’OO(HWM (s,

6H). 104 FS213:

2-(8,8-D net hyl-5, 6,7,8-tetrahydronap$éthal en-2-yl)-4-pi perazin-1-y1-1, 3, 5-
triazine The above conpound is prepared anal ogously to FS201 starting from
4-14-(88-

10di et hy 1- 5,(@, 47 87 dE 2R 3984 R: AR @rﬁ"z-?f)g 1, 8H5.%484 o 762 g1 Ji%er azi ne

-1-car- boxyld p7@ghd2|q)eﬁt72bu¢ g7 (,ﬁsjgp@r@@tgreH)The product is in the form of
the hydrochloride. Yield: 7 ng, beige SO|Id . - 2.61 mn (method A,

LCVS: " 324 (MrH). 1H NVR (400 M, Dl\/BO’deuterated TFA) 5 8.90 (s, 1H), 8.14

dd, J = 8. 3,rsbo9; a \ d, J =
g 0% 4H), BFBS?]?O( S4$P2ﬁeraﬁn0|8¥’l(?§(5 QBDBr-te?r E&tlﬁzﬂw?s tétrahydrﬁh?mﬂthglf_ebr( L 35

1.65 (M 2H) % W)WII"E'&'"%W F8214
I N
" e
(NN
HN._]
HCI
10
o The above compound is prepared analogcusly to FS201 starting from 4-[2-
e (5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-yl]piperazine-
1-carboxylic acid tert-butyl ester. Product is the hydrochloride.
Yield: 36 mg, white solid. Rt. = 2.48 min {method A), LCMS: 351 (M+H).
v A5 'H NMR (500 MHz, DMSO/deuterated TFA) 58.51 (d, J=7.5, 1H), 8.20 (d, J =

1.9, 1H), 8.02 (dd, J = 8.4, 1.8, 1H), 7.60 (d, J = 8.4, 1H), 7.26 (d, J = 7.5, 1H),
4.23(d, J=139.4, 4H), 3.41 = 3.35 (m, 4H), 1.73 (s, 4H), 1.33 (d, J = 21.8, 12H).

FS204: 2-Piperazin-1-yl-4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
70 2-yl}pyrimidine:

e
(NN
o HCl
25
The above compound is prepared analogously to FS201 starting from 4-[4-

(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydrondpnthalen—2 yI)pynm:dnn 2—yl]pnperazme-

" 1-carboxylic acid tert-butyl ester. Product is the hydrochloride.
Yield: 50 mg, white solid. Rt. = 2.97 min (method A), LCMS: 351 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 5 8.52 (d, J=5.8, 1H), 8.13(d, /= 1.5,
1H), 7.94 (dd, J=8.3, 1.9, 1H), 7.48 (dd, /= 9.5, 7.1, 2H), 4.18 —4.11 (m, 4H), 3.37
—3.28(m, 4H), 1.72 (s, 4H). 1.33 (d, J = 15.2, 12H).

30

35



1-{114- (5,5, 8,8-Tetranmet hyl-5, 6, 7, 8-t et r ahydr onapht hal en-2-y0-1, 3,5-triazin
-2- yl]piperidin-4-yl}pyrrolidin-3-ylam ne: The above conmpound is
prepared WRRAWBYYAHAy to FS201 starting from (1-{1-[4- PCT/EP2010/007057
25(5,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et rahydronspht hal en-2-y1)-1, 3,5-tri azin-2-y
| ] pi peri- din-4-yllpyrrolidin-3-yl)carbam c acid tert-butyl ester. The
product is in the formof the hydrocﬁloeri de. Yield: 7 ng, beige solid. Rt.
= 2.26 min (nmethod B), LCVs: 435 (MtH). 1F1 NWR (400 MHz, DMSQ deut erat ed
TFA) 8.86 (s, FSROp: 6'd5568.8-Tetramptlpyl-5161y,8-tgtrabydongahthalerg2-y1)-314.5,6- 1H) |
7.55(d, J= 8-tétraﬁ-§'¢9ro lsg@(quwgaz}gylfl, 1H), 4.90(d, J= 13,3, 1H), 3.98 (s,
2H), 3.77- 3.08 (m 7H), 2. (b,”2H), 2A8 -1.94 (m 1H), 1.77 - 1.60 (m
6H), 1.31 (d, J = 9.6, 12H). 105 FS215: .

112- (5,5, 8, 8-Tetranepnyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQpyri m di n- 4- y0-

pi peri di n-4-yl am nef” ‘

N

HCI

The above compound is prepared analogeusly to FS201 starting from 6'-(5,5,8,8-
10 tetramethyl-5,6,7.8-tetrahydronaphthalen-2-y)-2,3,5,6-tetrahydro-1,2'-bipyraz-
inyl-4-carboxylic acid tert-buty! ester. Product is the hydrochloride.
. .. Yield: 602 mg, yellow solid. Rt. = 2.85 min (method A), LCMS: 351 (M+H). -
'H NMR (500 MHz, DMSO/deuterated TFA) 8 8.60 (s, 1H), 8.40 (s, 1H), 8.02 (d, J =
1.8, 1H), 7.83 (dd, J= 8.3, 1.9, 1H), 7.47 (d, J=28.3, 1H), 4.02 — 3.90 (m, 4H), 3.36

2 15 —3.21 (m, 4H), 1.70 (s, 4H), 1.31 (d, /=217, 12H).
FS206:
i 2-Piperazin-1-yl-4-(5,5,8,8-tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl)-
1,3,5-triazine: .
20 NP N

25 The above compound is prepared analogously to FS201 starting from 4-{4-
(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl}-1,3,5-triazin-2-yl]pipera-
-~ zine-1-carboxylic acid tert-butyl ester. Product is the hydrochloride. ™~
Yield: 115 mg, white solid. Rt. = 2.78 min (method A), LCMS: 352 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 5 9.00 (s, 1H), 8.34 (d, J = 2.0, 1H),
30 8.14 (dd, J = 8.4, 2.0, 1H), 7.58 (d, J = 8.4, 1H), 4.28 (d. J = 37.1, 4H), 3.36 (s, 4H),
1.73 (s, 4H), 1.33 (d, J = 14.1, 12H).

35



HCI The above conpound is prepared anal ogously to FS201 starting
{1-12-(5,5,8, 8-

t et r amet h\VO-2818072798- t et r ahydr onapht hal en- 2- yppyri m di n- 4-BET/BPA&H0GITT- 4- yI }
carbam c acid tert-butyl ester. The product is in the formof the
hydrochloride. Yield: 391 ng, white solid. RR. = 2.43 min (nmethod A), LCVE:
365 (MrH). 1H NMR (500 MHz, DVBQ deut'® ated TFA) 6 8.38 (d, J = 7.5 Hz,
1H), 8.19 (d, J = 2.0 Hz, 1H) 8.01 (dd, J =- 8.4, 2.0 Hz, 1H) 759(d, J

= 8.4 Hz, 1HFS20720 (d, J= 7.6 Hz, 1H), 5.20 (d, J = 12.6 He, 4.39 (d,
L 3 e A)ll'@(s 285'?%“?’%59 4"9&f*‘?*"°"}%ﬁﬁ‘%efgé-vw%?@-?ﬂlpéﬂ%‘aﬂ 34 (d. )
= 22.3 Hz, .

1.14-(5,5,8, 8-
pi peridin-4-y
to FS261 %\7

{114- (5,5, 8, 8- t hyl-5, I\g'l tet rahydronapht hal en- 2- Apyri m di n-2-yl ] pi

peridin-4-yl }carbam ¢ 25acid tert-but est er e product he form
of the hydr obﬁ‘lecﬂ%ieﬁ%co“??%‘l”@ s prepapgyl a %‘filcés%‘?‘:ﬁzo tarting V‘Z'ffﬁW%rret hod
A), LCVE: 36irhdthihs, 6 318-tivkh cﬁ@&hd}v(trh@ r@lﬁg% it 2y TN -Brifoxie A J =
6.7 Hz, 1H), EISOSWd,J—lb( Hz, © y(il(dd ’?Ma él)flg 1H), 7.40
- 745(m 2H§TPUY PR, 2H) 342- 3.32 (m 1H), 325(t J = 11.9 Hz,

g9 (d,YIG]d-47:bQ’n§ dilz Rt.2H).53 hir/ fnethdd B mes@zi)z(mwl (d, J = 16.6 Hz,
011/ 072791PCI/ EP2010/ 007057 106 FS217

. %( S) 112 (5 5, d NV &4 OaMJe"FhWS@%eUieréfecdeFFr"ar@ﬁ%Eﬁap’m hé|H'H 5891)7 82 (m,

, 6, 7, 8-tetrahydronapht hal en- 2-yl') pyri m di n-2-yl i
/\IThe above conpound is prepared anal ogously

= 8.6, 1H), 3.96 — 3.85 (m, 4H), 3.36-327 (m, 4H), 2.80 (t, J=62, AH), 1.84 —
1.76 (m, 2H), 1.73 = 1.66 (m, 2H), 1.33 (s, 6H).

15

F$208:
1-[6-(1,1,3,3-Tetramethylindan-5-yi)pyridin-2-yllpiperazine:

20 <y

¢ The above compound is prepared analogously to FS201 starting from 4-[6-(1,1,3,3-
tetramethylindan-5-yl)pyridin-2-y|lpiperazine-1-carboxylic acid tert-butyl ester.
o5 Yield: 169 mg, oil. Rt. = 2.73 min (method B), LCMS: 336 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) & 7.98 (dd, J=8.8, 7.5, 1H), 7.73 (dd, J

(d, J=8.8, 1H), 4.00 — 3.94 (m, 4H), 3.38 — 3.32 (m, 4H), 1.98 (s, 2H), 1.36 (d, J =
9.2, 12H).

30
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=7.9,1.7,1H),7.64(d, J=1.5,1H),7.34{d, J=7.9,1H), 7.28(d, J=7.3,1H), 7.23 ..



Chi r al The above conpound is prepared anal ogously to F3203. Product is
the hydrochloride. Yield: 333 ng, white solid. Rt. = 2.38 mn (nethod A,
LCVB: ~ 351WONRHYO2H NVR (500 MHz, DMVBQ deut er ated TFA) 68PGRERROINYTIST7 3
Hz, 1H), 8.24 (dd, J = 3.9, 2.1 Hz, 1H), 8.06 - 7.98 (m 1H), 7.62 (dd, J =
8.4, 4.5 Hz, 1H), 6.95 (dd, J = 14.0, 7.4 Hz, 1H),-4.19 - 3.75 (m 5H),
2.54 - 2.36 (m 1H), 2.35 = 2.18 (m 'P#), 1.73(s, 4H), 1.42- 1.30(m 12H).
15FS21 8: (R)-144-(5,5, 8, 8-Tetranet hyl -5, 6, 7, 84et rahydr onapht hal en- 2-y1) -
pyri ni di n- 2- G$#PPol i di n- 3-yl ami ne: 20 Chiral H2 The above conpound is
prepared analq &gt ARy 1- @ ' ' Al d: 207 ny,
white solid. %%5’2.518% n (rle%’jéﬁg’dq%r? hf%ﬁp@%%@@%ﬂﬁnﬁwﬁﬂ( 500 MHz,
DVBQ deut er atPéRPT#FRP: 6 8.51 (d, J = 6.6 Hz, 1H), 8.22 (t, J 25= 5.0 Hz,
1H), 7.99(d, J =8.11-121 1H, 7.67 (d, J = 6.6 Hz, 1H), 7.53 (d, J = 8.3
N BH), 2.49 - 2.09 (m 2H), 1.68(s, 4H), 1.29(d, J =

mS, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -
It{ah‘ﬁne:

rarri et
i di n-3-

The above compound is prepared analogously to FS201 starting from 4-[2-
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-
10 4-yllpiperazine-1-carboxylic acid tert-butyl ester,
Yield: 86 mg, viscous oil. Rt. = 1.97 min {method B), LCMS: 350 (M+H).
“1H NMR (400 MHz DMSO/detiterated TFA) 58.34 (@ J= 7.4, 1H )776 "('é ST
7.64 (d, J=8.4,1H), 7.56 (d, /= 8.1, 1H), 7.41 (d, J= 2.6, 1H), 7.23 (dd, J = 7.4,
2.2, 1H), 4.04 — 3.94 (m, 4H), 3.37 - 3.23 (m, 4H), 1.68 (s, 4H), 1.30 (d, J=15.9,
15 12H).

FS210:
1-[6-{1,1-Dimethylindan-5-yl)pyridin-2-yl]piperazine:

20 : |
oo

' The above compound is prepared analogously to F5201 starting from 4-[6-(1,1-
dimethylindan-5-yl)pyridin-2-yl|piperazine-1-carboxylic acid tert-butyl ester.
25 Yield: 192 mg, yellow oil. Rt. = 1.72 min (method B), LCMS: 308 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 'H NMR (400 MHz, DMSQ) & 7.90 (dd,

s nd = 8.8, T 8, AH) T BT ome T80 (M- 2H) ¢ 7270y J = 7:8,4H),-7:19 (d;-d = T4 AH); e

7.14 (d, J= 8.8, 1H), 3.93 — 3.83 (m, 4H}, 3.31 — 3.22 (m, 4H), 2.90 (t, J = 7.2, 2H),
1.90 (t, J = 7.2, 2H), 1.21 (s, 7TH).
30
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WO 2011/ 072791PCT/ EP2010/ 007057 107 The above conpound is prepared
anal ogously to FS203. Product is in the formof the hydrochl oride. Yield:

347 ny, sBPAWMREI= 2.38 nin (nethod A), LCMS: 351 (M+H)PCHEPRMEE0 Mz,

DVsQ deut erated TFA) 68.37 (t, J = 7.5 Hz, 1H), 8.20 (dd, J = 4.0, 2.1 Hz,

1H), 7.98 (ddd, J = 10.6, 8.4, 2.0 Hzm%lH), 7.57 (dd, J = 8.4, 4.3 Hz, 1H),

6.90 (dd, J = 153, 7.4 Hz, 1H), 4.15-
1.70 (s, 4H), 1.?_5 -1.27 (m 12H). FS220:

Pi peri di n- 4- ff’fé-(S, 5,8,8-tetranmethyl-5, 6,7, 8-tetrahydronapht hal en-2- yQpyri
di n- 2-yl | am ne3-(5/5(38,8-Tetrakieling-508) 2 8t efraNPHOREphthak ReyJp! ogously to
FS203. Producfr i(s In the forﬁnglﬂof’ t he hydrochl gri de.reg/?ng:@%]gO ng, solid.
Rt. = 2.54 nmPP]AENRod A), LCVS: 364 (MtH). 1H NMR (400 MHz,
DVMSQO deut erated TFA): 58.02 (t, J =8.2 Hz, 1H), 7.74 (s, 1H), 7.58 - 7.49
(m 2H), 7.21 : 4.12 - 3.99 (m 1H), 3.40 (d, J =

13.1 , 2H), 2.15 (d, J = 11.0 Hz, 2H), 1.87 - 1:73
(m 2H), 201. ( = 15.5 Hz, 12H). 25 30

.72 (m 5H), 2.51 -2.15 (m 2H),

g
NH

The above compound is prepared analogeously to FS201 starting from 4-[3-
(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yi)phenyl]piperazine-1-car-
10 boxylic acid tert-butyl ester.
Yield: 423 mg, vellow oil. Rt. = 2.81 min (methed B), LCMS: 349 (M+H).
“TH NMR (400 MHz, DMSO/deuterated TFA) 5 7.54 (s, 1H), 7.41 — 7.33 (m, 3H),
7.22 (s, 1H), 7.16 (d, /= 7.7, 1H), 7.02 (dd, J= 8.2, 1.9, 1H), 3.53 — 3.46 (m,

4H), 3.36 — 3.30 (m, 4H), 1.71 (s, 4H), 1.31(d, J = 15.2, 12H).

b it
I

15
FS212:
2-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-4-piperazin-1-yl-1,3,5-

triazine

20 «

The above compound is prepared analogously to F$201 starting from 4-[4-(5,5-

25 dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-2-yl]piperazine-1-car-

boxylic acid tert-butyl ester. The product is in the form of the hydrochloride.

Yield: 250 mg, colourless oil. Rt. = 2.78 "I\ﬁi;n'q('f:nétth:iIA)',' LCMS: 352 (M+H). S

'H NMR (500 MHz, DMSO/deuterated TFA) & 8.92 (s, 1H), 8.13 (d, J = 8.3, 1H),
8.08 (s, 1H), 7.58 (d, /= 8.4, 1H), 4.26 (d, J = 49.0, 4H), 3.35 (s, 4H), 2.86 (t, /=

30 6.2, 2H), 1.87 — 1.79 (m, 2H), 1.71 (dd, J = 7.5, 3.9, 2H), 1.31 (s, 6H).
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WD 2011/ 072791PCT/ EP2010/ 007057 108 FS301:

3-(416- (5 5 8, 8-Tetranet hyl-5, 6, 7, 8-t etrahydronapht hal en- 2- C%)zyridi n-2-y1j -
pi per azi nYO.IVEZBan- 1- 01 88 ny (0.25 nmmol) of PCT/EPZ010/007057
1-[6-(5,5,8,8-tetrarnet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-

yppyridi n-2-ylipi perazine are irradi é din the mcrowave at 140C for 2 h
with 42p1 (0.50 mmol) of 3-chl oroprog -t-ol in 2 mM of ethanol and 70
p1(0.50 mmol)_ of triethylarnine. The reaction m xture is evaporated and
purified by Fe#i3: of Yield: 53 ngy, beige solid. R. = 2.61 min (nethod
), LOVS: 408 Glbimethil-&00, & MR rondE e 5N 7,98 (1, J =
8.1, 1H), 7. 86(@(5 1H)H 157! 68(‘%I ﬁfﬁ-gﬁﬂza- 8@3, 1H), 7.29
(d, J = 7.5, t'fl!ﬂ'““"? 15 (d, J 8. 7 1H), 4. 54 (d, J- 12.9, 2H), 3.71 (d, J=
11.01 2H) 3.58 (t, / = 5.8, 2H) 3.45 (t, 1= 12.5, 2H), 3.32 - 3.27 (m
2H), 3.27 - 3. 17( 28y, 1.92 (td, J = 11.5, 5.8, 2H), 1.72 (s, 4H), 1.32

(d J=916. 6, 1 ¢
3-(4-(6-(5,5- hy15
pi perazin-1-y opan-_1-

HCI

et rahydr onapht hai en- 2- yQpyri di n- 2-y1] -

The above compound is prepared analogously to FS201 starting from 4-[4-(8,8-
10 dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-2-yl]piperazine-1-car-
7. boxylic acid tert-butyl ester ester. The product is in the form of the hydrochloride.
- ~.Yield:. 7.mg,-beige solid. Rt.-= 2.61-min (method A);-LCMS:-324 (M+H):—— - e

"H NMR (400 MHz, DMSO/deuterated TFA) 5 8.90 (s, 1H), 8.14 (dd, /= 8.3, 1.9,
1H), 8.08 (s, 1H), 7.58 (d, J = 8.3, 1H), 4.23 (d, J = 39.9, 4H), 3.33 (s, 4H), 2.85 (t, J
15 = 6.1, 2H), 1.87 = 1.77 (m, 2H), 1.75— 1.65 (m, 2H), 1.31 (s, BH).

FS214:
1-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-2-
yllpiperidin-4-yl}pyrrolidin-3-yiamine:

20 NN
Ej : M
N™ °N
Y
The above compound is prepared analogously to FS201 starting from (1-{1-[4-
25 (5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl}-1, 3,5-triazin-2-yl]piperi-

din-4-yl}pyrrolidin-3-yl)carbamic acid tert-butyl ester. The product is in the form of
__.the hydrochloride.

Yield: 7 mg, beige solid. Rt. = 2.26 min {(mathod B}, LCMS: 435 (M+H}).

*H NMR {400 MHz, DMSO/deuterated TFA) 8.86 (s, 1H), 8.30 (d, J = 1.6, 1H), 8.10
30 (dd, /=8.4,1.7, 1H), 7.55(d, /= 8.4, 1H} 5.06 (d, J=12.4, 1H), 4.90 (d, J = 13.3,

1H), 3.98 (s, 2H), 3.77 - 3.08 (m, 7H), 2.27 (b, 2H), 2.18 — 1.94 {m, 1H), 1.77 - 1.60

{m, 6H), 1.31 (d, J = 9.6, 12H).
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The preparation is carried out anal ogously to FS301. Yield: 37 ng, white

solid. RR.-=2.63 nmin (nmethod B), LCMs: 380 (MtH). 1H NWMR (500

DVBQY deut WOLZOBLTEA) 6 7.93 - 7.87 (m 1H), 7.74 - 7.68 ( T’&WWWM (d, J
9.3, 1H), 7.51 (d, J =8.3, 1H, 7.29 (d, J =7.4, 1H, 7.15 (d, 30 J =

8.5, 1H), 4.55 (d, J= 14.3, 2H), 3.7 ci, J=10.7, 2H, 3.57 (t, J= 5.8,

2H), 3.47 - 3.37 (m 2H), 3.36 - 3.1 O%n1 4H), 2.84 (t, J= 6.1, 2H), 1.97-

1.87 (m ZFD 1 87- *1.77 (m 2H), 1.75 - 1.65 (m 2H), 1.31 (s, 6H). 109

FS303:

3-{412-(5, 5, a [&(ws gTRtraynktivy 15, 6,7 $-tefra hmona pRMARHI2Y BpydmidixLyid di n- 4-

yl i pi perazi ntp].p%ggg Oﬁ%tlll -01: The preparation is carried out

anal ogously | el d 13 ng, yellowoil. R. = 2.47 min (nethod A,

LCVB: 409 (M+H). 10 ﬁ

3-{444- (5,5, 8, 8

- pi pebazin- -pdﬁ 1

X =5, 6 7, 8-t etrahydronapht hal en-2-yQpyri m di n- 2111
ol

NH2

HCI
The above compeound is prepared analogously to FS201 starting {1-[2-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-ylpiperidin-4-yl}car-
bamic acid tert-butyl ester. The product is in the form of the hydrochleride.
Yield: 391 mg, white solid. Rt. = 2.43 min (method A), LCMS: 365 (M+H).

wef o0~ 4 NMR (500 MHz, DMSO/deutérated TFA)58.38 (d,J =7.5 Hz, 1H), 819 (d, J =

10

2.0 Hz THY 801 (dd 0= 84~ 2.0 Hz, M) 759 (@ = 84 H 1H) 7.20 (@ 0=~

7.6 Hz, 1H), 5.20 (d, J=12.6 Hz, 1H), 4.39 (d, J = 13.1 Hz, 1H), 3.58 — 3.50 (m,
1H), 3.46 (t, J = 11.3 Hz, 1H), 3.31 (t, J = 12.3 Hz, 1H), 2.20 (b, 2H), 1.74 (s, 4H),
. 1.60—-1.75(m, 2H), 1.34 (d, J = 22.3 Hz, 12H).
FS216:
. 1-[4-(5,5,8,8-Tetramethyi-5,6,7,8-tetrahiydronaphthalen-2-yl)pyrimidin-2-yl]-
piperidin-4-ylamine:

N
|
20 \NJ\D\
NH,

HCI
The above compound is prepared analogcusly to FS201 {1-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-2-ylpiperidin-4-yl}carbamic
25 acid tert-butyt ester. The product is in the form of the hydrochloride.
Yield: 437 mg, white solid. Rt. = 2.72 min {(methed A), LCMS; 365 (M+H).

1H NMR (500 MHz, DMSO/deuterated TFA) 58.24 (d, J=6.7 Hz, 1H),805(d, J=

18 'Hz, 1H), 7.86 (dd. J = 8.4, 1.8 Hz, 1H), 7.40 — 7.45 (m, 2H), 4.60 (b, 2H), 3.42-
3.32 (m, 1H), 3.25 (t, J = 11.9 Hz, 2H), 2.09 (d, J = 10.3 Hz, 2H), 1.71 - 1.58 (m,
6H), 1.21 (d, J = 16.6 Hz, 12H).

30
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The above conpound is prepared anal ogously to FS301 The product is in the
20f or m of the %drochl oride. Yield: 47 ng, beige solid. R. =2.93 mn

(net hod A 2|9 279409 (M‘I‘H) FS305: PCT/EP2010/007057
2-{4-(2- (5 5,8,8-Tetranmet hyl-5, 6, 7, 13-t et rahydr onapht hal en- 2- yQoyri m di n- 4-
yl i pi perazin-1-yl| et hanol : FBE above conpound is prepared

anal ogously to FS301. The product is the 30form of the hydrochl oride.
;:{Isglog 36 m‘J’FSt%% (%‘a)s'lo[l2 (5588-Tetra%1ethylSQT(BtetrahedronaphtCNEn ﬁ-(NH-H)' 110
4-{444- (5,5, %&rﬂ'ﬂwmbhy&héﬁnﬁl viafrin@t r ahydr onapht hal en- 2- yQoyri m di n- 2-
yl ] pi perazi n- fyl}butan 1-01: The preparation is carried out
anal ogously to FS301.N productCh'Sa'l n the form 10of the hydrochl oride.
Yield: 42 ng, sali .= 2.96 min (rnethod A) LCVM5: 423 (MtH) | H

NI MR (500 MHz detN et NHEA) 5 8.49 (d, J = 5.7 Hz, 1H), 8.09 (d, J
= 1.8 Pz, 1H) : (dd, J==8.3, 1.8 Hz, 1H), 7.47 (d, J = 8.3 Hz, 1H),
7.41 (d, J = Hz, 1khc1 4.85 (d, J = 14.0 Hz, 2H), 3.66 (d, J = 11.7 Hz,
2H), 3.55 - 3 37 (m 4H), 3.19 (dd, J = 18.2, 10.3 Hz, 4H), 1.78 (dd, J =
15.9, 8.1 Hz, 2H), 1.69 (s, 4H), 151.57 - 1.45 (m 2H), 1.30 (d, J = 20.5

Hz, 12H). FS3ID1E:above compound is prepared analogously to FS203. Product is the hydro-
7-{416- (5, 5, &nRBridet rarret hy1 5,6, 7, 8-tetrahydronapht hal en-2-yQpyridin-2-ylip

i perazin-1-yl
P 10 y \)lé]gpéfi% mg. wh:te solid. Rt. = 2.38 min (method A), LCMS: 351 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) & 8.42 (t, J = 7.3 Hz, 1H), 8.24 (dd, J
+—= 3.9, 2:1 Hz;-1H), 8.06 =7.98 (m; 1H), 7.62 (dd, J = 8.4,4.5 Hz, 1H), 6.95 (dd, J ™~

1H), 1.73 (s, 4H), 1.42 - 1.30 (m, 12H).

15 FS218: (R)-1-[4-(5,5,8,8-Tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-2-yljpyrrolidin-3-ylamine:

Z N Chiral
s

N D‘MNHZ

HCI

The above compound is prepared analogcusly to FS203. Product is the hydro-
chloride.

Yield: 207 mg, white solid. Rt. = 2.59 min (methad A), LCMS: 351 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) 5 8.51 (d, J=6.6 Hz, 1H), 8.22 (t, J
25 =5.0Hz, 1H), 7.99 (d, J = 8.1 Hz, 1H), 7.67 (d, J = 6.6 Hz, 1H), 7.53 (d, J =

8.3 Hz, 1H), 4.17 — 3.58 (m, 5H}, 2.48 - 2.09 (m, 2H), 1.68 (s, 4H), 1.29 (d, J =

20.1 Hz, 12H).

20

FS218: (R)-1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
pyrimidin-4-yl] pyrrolidin-3-ylamine:

Chiral

‘O HCl Q'“NH
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20 The preparation is carried out anal ogously to FS301. The pr oduct is in
the formof the hydrochloride. Yield: 25 ng, white solid. RR. = 3.17 mn
(et hod AYO 2008279464 (MrH). - 1FI NWR (500 MHz, DMVBQY deut"eQTa{E"e*&FﬁTW@ﬂ? 96- =
1H), 7.47 - 7.35 (m 2H), 7.20 - 7.07 (m 2H), 4.38 (d, J =12.7 Hz, 2H),
3.66 - 3.46 (m 4H), 3.39 (t, J =6.6 Hz, 2H), 3.20 - 2.99 (m 4H), 1.72 -
1.58 (m 7H), 1.44 - 301.36 (m 2|—|) 19734- 1.15(m 18H). WO

2011/ 072791PCT/ EP2010/ 007057 111 FS308: o

6- { 4- (6- (5, 5,/8e@b cPPRItEy$ PEperer apatagopaln il 2R Mrekickin Inthel fomyr i di n- 2- A
pi per azi n-1- pf}Hedwﬂmcbloﬁﬂie The preparation is carried out anal ogously to

FS301 usi ng W?'Q%gﬁ@& XFYt) ta%rrbmq%%k}g AFET%@MBS%? nd w t h subsequent

cl eavi ng of f ana ogousl rodu i’s in the form of

t he hydr ochl OHiNMR (5G%Mtiz, EMSQﬁ@eufwhieDeTFs“dlﬁ&ﬁ? th 358H©91|‘H1 #20 fdd, Hod A),
LCVS: 450 (Mtﬁtm 21HzNIMFI§ 430 dbdtz), = DVBQE dexibezat gyl 7H7AHdSY =824,(d, J = 1.8
HZ1 1F§ 7 82 é@bé&m {5947 Ldy 4H)‘48153 k7o #%H) %5%0—é<45ér41,- 7.5
i Hz g*éd&& 4Py 15% szﬁ)z“’“ gﬁé 3. 40 _3137 ’ %
/ - (m 2H) 3.18 -3.08 (m

4H) 180--172(m 2H), 1.70 (s, 4H), 1.53 - 1.42 (m 2H), 1.42 - 1.34

: 3 ﬁ‘\]—146|—|z 12H). FS309:
5 {416 (5 5, § etrarnethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl) pyri di n-2-yl
i pi perazin- 1J=y|pqrpgnt4ayif{ﬁd5,§gﬁ %j-tetar@q;ihw-!) 6,7,8-tetrahydronaphthalen-2-yl)pyri-
10 din-2-ylJamine:

HClI

15 The above compound is prepared analogously to FS203. Product is in the form
of the hydrochloride.

Yield: 360 mg, solid. Rt. = 2.54 min (method A), LCMS: 364 (M+H).
"H NMR (400 MHz, DMSO/deuterated TFA): & 8.02 (¢, J = 8.2 Hz, 1H), 7.74 (s,
1H), 7.58 = 7.49 (m, 2H), 7.21 = 7.10 (m, 2H), 4.12 — 3.99 (m, 1H), 3.40 (d, J =
13.1 Hz, 2H), 3.13 - 2.97 (m, 2H), 2.15 (d, J = 11.0 Hz, 2H), 1.87 — 1.73 (m, 2H),
20 1.69 (s, 4H), 1.30 (d, J = 15.5 Hz, 12H).

A
EAR

25
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100 mg (0.29 mmol ) of -

1-[6-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-

y1) pyri di WOROME7BI%er azi ne, 104 my (0.572 mmol) of 5- br onfAFRAF 00ZR7 g

et hyl ester, 466 ng (1.43 mml) of caesium carbonate and 43 ng (0.29 mmol)
of 35sodium i odide are suspended in ﬁ g1 of NMP and stirred at 110C for 18
h. 112 Water is added to the reacti H m xture, which is then extracted a
nunber of tines with ethyl acetate, dried and evaporated. The product is
purified by &3RL of col um chromat ography on silica gel.

Col our | ess oizl4-[BL(6,5:8,8-Tébrafiethyl 58, N 8cte A hydroiEbhthafent ridiptzep@]-2: 87 ny
(0.175 nmol ) o [tgl;](_e est er prepaxﬁ ed above a¥e suspendedﬂm&% m 2;‘?1] THF and
0.5 m of watéperazifdl-ghipsapapd-e75 nmol) of 1ithium hydroxide are added, and
the mxture is stipked at roomtenperature for 3 days. solution is
neutralised, evapdlafled and-purified by neans of . HPUO. The product is
in the5form off the Ly ac*etc&f‘e./\bm‘i—a—d'.-'% iNe®oNd R. =
3.05 mn (neﬂﬁedjﬁo, LEMBSA50 (MFH). 1H NWR (50 - DVB 8d TFA)
57.89 - 7.81 (m 2H), 7.66 (d, J= 8.2 Hz, 1H), 7145(d, J-= 8.3 Hz, 1H)
7.27 (d, J==7.5 Hz, 1H), 7.10 (d, J= 8.6 Hz, 1H), 4.51 (d, J= 13.9 Hz,
2H), 3.66 (dg8kwy l29mhiwl) dH)[B-(8,538-dtrambthyl-8,6(7 Bitetratiirondpithalen-2- 09 (m
4. 231 (4B baAibe ok Bodiatis it bhave 5t S0/ ror 8w 63+ 15
4-{ 446445, 5, @20+ (Te30rmnmet) oy 3-chlofopfofart BLI iBIZYAN I RERNLNEETT @-(9.SpWimd) n- 2- y1] -

pi perazin-1-ylL}bytyri.c id: The preparation is carrjed out anal ogously to
BSB00  The pEbliBt e e sag R BT Re ep R eort Judieh & MssH & 42 o8 g,
gﬁ/ls%’edsm i-d...pBba ragvenggcm8g(geth@d A)3 oA ONVB~4 36 (- M )= 1HNN8R§) 400 WH)
eutera T 5 I. . J = 1. o LH)., 1 wad = 8.0 Hz, 1H),
7.71 (dd, J fg@.@“@:&%@hﬁt- =72.-§11411m(rb{"|“z‘?ih%r%)né%ﬁ§3f 4%}'\,"“})-30 (d, J =7.5
ﬁ,Slth, ;i_ig)f')H(Mg%Q?(fO @545,_ lb?golch@uterége'a&m,622%9@(%4138.1&H),L217I.~Bs (sgﬂgﬂ E ?, j
7 ksn ) TEhA 1B Al Fan B0t g T E b Bl g5 8 1oy
1H), 4.54 (d, J=12.8, 2H), 3.71 (d, J=11.0, 2H), 3.58 (t, /= 5.8, 2H), 3.45 (t, J =
12.5, 2H), 3.32 ~ 3.27 (m, 2H), 3.27 - 3.17 (m, 2H), 1.92 (td, / = 11.5, 5.8, 2H),

1.72 (s, 4H), 1.32 (d, J = 16.8, 12H).

20 FS302:
3-{4-[6-(5,5-Dimethy|-5,6,7,8-tetrahydroﬁaphthaien-2-yl)pyridin-2-yl]—
piperazin-1-yl}propan-1-ol:

E "“ /

o
N

G\/\/OH

The preparation is carried out analogously to FS301.

25

-Yield:37-mg; white-solid:-Rt-=-2:63 min(method B); LCMS:-380 (M+H}.
'H NMR (500 MHz, DMSO/deuterated TFA) & 7.93 — 7.87 (m, 1H), 7.74 - 7.68
{m, 1H), 7.61 (d, J=9.3, 1H), 7.51 (d, J = 8.3, 1H), 7.29 (d, /= 7.4, 1H), 7.15 (d,

30 J=8.5 1H), 4.55 (d, J=14.3, 2H), 3.71 (¢, J=10.7, 2H), 3.57 (1, /= 5.8, 2H),

3.47 —3.37 (m, 2H), 3.36 — 3.17 (m, 4H), 2.84 (t, J=6.1, 2H), 1.97 - 1.87 (m,

2H), 1.87 — 1.77 (m, 2H}), 1.75 — 1.65 (m, 2H}, 1.31 (s, 6H}.
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30 WD 2011/072791PCT/ EP2010/ 007057 113 FS311:
2-{4-(6-(5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-tetrahydronapht hal en- 2 C@y 2- Api p
erazi n- 1- YOIEUYARA- 1, 5-di ol - 10 Step 1: The preparatign'F Oé%{qor:'?sé{d out
anal ogously to FS 301. DWF was used instead of ethanol as solvent, and the
reaction m xture was stirred at room1b§/&rrperature for Yield: 576 ng, solid.
R. =3.40 mn (nmethod A), LCMS: 536 . Step 2: 15225 ng (0.32 mmol ) of
t he conpoundgf%reggred in step 1 are dissolved in 10 M of THE, and 37 ngy
(0.97 mmuol) 0Bt hi um al um ni um hydri de are added under nitrogen
_atnospher e. Bhg-2q8%.8,8:Telralticihyd-5/618,8etrhhpdronbphP@ABN-2Npyahidig-4L or 18 h,
3 m of water were added at OC, the m xture was filtered off with suction
t hrough Cel i YAPRAIAFINHsEPRPER 12yl acetate. The filtrate was dried and
evaporated to dI‘yI’IESﬁ The crude product was purified by col um
chromat ogr aphy_en silich gel. 20Yield: 61 ng, solid. Rt. = 2.95 nin (rrethod
A), LCRB: 4527w (400 MHz, DVSQ deuterated TFA: 67.93 (dd, J =
8.9, 7.5 Hz, X : S 9HHZ, 1H), 7.53 (dd, J = 8.2, 1.9 Hz, 1H),
7.46 (d, J = Hz, 1H), 7.18 (dd, J = 8.2, 2.6 Hz, 2H), 4.51 (b, 2H),
3.87 (dd, J = 13 1, 2.9 Hz, 1H), 3.30 - 3.70 (m 10H), 1.91 - 1.69(m 2H),
1.68(s, 4H), 64 - 1.38 (m 2H), 1.27(d, J = 11.2 Hz, 12H) FS312:

I'he preparation is carried out analogoucly to FS301.

Yield: 13 mg, yellow oil. Rt. = 2.47 min {(method A}, LCMS: 409 (M+H).

10

“3-{4-[4.(5,5,8,8-Tetramethy|-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-2-yll-

piperazin-1-yl}propan-1-ol:

15 x>
X
@ CIH IQ‘WOH

The above compound is prepared analogously to FS301. The product is in the
form of the hydrochloride.

20
Yield: 47 mg, beige solid. Rt. = 2.93 min (rnethod A), LCMS; 409 (M+H).
FS305:
& 2-{4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-yl}-
piperazin-1-yl}ethanol:
25
The above compound is prepared analogously to FS301. The product is in the
30 form of the hydrochioride.

Yield: 36 mg, beige solid. Rt. = 2.41 min (rnethod A), LCMS: 395 (M+H).
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4-{4-[6-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQpyri di n- 2- y1]
- piperazin-1-yl}butane-1, 3-diol: Step 1: The preparation is carried
out anal oYORIMYORBPIFS 301. Di chl or omet hane was used i nst eRel/BP20e¥/HIHG as
solvent, and the reaction mxture was stirred at room 35tenperature for 18
h. WD 2011/ 072791PCT/ EP2010/ 007057 114 Yield: 82 ng, solid. RR. = 3.14 nmn
(method A), LCVS: 464 (MrH). Step 2: 10 The preparation is carried out
anal ogously to FS 311 step 2 using 1. 5 eq. of Iith5ium alum nium hydride.
Yield: 13 ngFS3@BF1d. Rt. = 2.94 nmin (method A), LCVB: 438 (MrH). 1H NMR

(400 Mz ?N?C{’ d[ﬁttb%f@éer%tr ﬁﬁzhyl%l,_ﬁ?ﬁ Bfgﬁzﬂ¥ﬁoﬁ3§h{ﬂéleglﬁl)pgl_@ﬁilc}-:z;s??d(mJ =

7 4 Hz, 1H), vilpa@rezin-1yyiibw@as-1tel; 1H), 4.47 (dd, J =28.4, 14.3 Hz, 2H).
4.14 (d, J = 7.5 Hz, 1H), 3.75 - 3.36 (m 6H), 3.36 - 3.02 (m 4H), 1.70
(s, 4H), 1.60 (dd, J = 12 4, 106.2 Hz, 2H), 1.30 (d, J = 14.1 Hz, 12H).
FS313: 5

¢ thyl-5, 6, 7, 8-t etrahydronapht hal en- 2- yQopyri di n- 2-
thyDb\aﬂﬁ

yl i pi perazin- ne: 1 4 d| oI

HClt

The preparation is carried out analogously to FS301. The product is in the form
10 of the hydrochloride.

_Yleld 42 mg,_belge solid, Rt. = 2.96 min (method A), LCMS: 423 (M+H).

1.8 Hz, 1H), 7.90 (dd, J = 8.3, 1.8 Hz, 1H), 7.47 (d, J = 8.3 Hz, 1H), 7.41 (d, J =

5.7 Hz, 1H), 4.85 (d, J = 14.0 Hz, 2H), 3.66 (d, J = 11.7 Hz, 2H), 3.55 — 3.37 (m,

4H), 3.19 (dd, J = 18.2, 10.3 Hz, 4H), 1.78 (dd, J = 15.9, 8.1 Hz, 2H), 1.69 (s, 4H),
15 1.57 — 1.45 (m, 2H), 1.30 (d, J = 20.5 Hz, 12H).

FS307:
7-{4-{6-(5,5,8,8-Tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl}-
piperazin-1-yl}heptan-1-ol:

Jfl
AN
g\i HCI I\/N\’/\./\/’\/OH

The preparation is carried out analogously to F8301 The product is |n the form
=25 = ofthe hydrochloride. ™

Yield: 25 mg, white solid. Rt. = 3.17 min {method A), LCMS: 464 (M+H).

20

_"H NMR (500 MHz, DMSO/deuterated. TFA).5.8.49.(d, J.2.5.7.Hz, 1H), 8.09 {d;d = v s o

e-AH-NMR(500 MHz DMSO/dstteratéd TFA) S 7.96°= 7:86 (i, 1H) 7:64°= 756 (M,
1H), 7.47 = 7.35 (m, 2H), 7.20 — 7.07 (m, 2H), 4.38 (d, J = 12.7 Hz, 2H), 3.66 ~ 3.46
(m, 4H), 3.39 (t, J = 6.6 Hz, 2H), 3.20 - 2.99 (m, 4H), 1.72 - 1.58 (m, 7H), 1.44 —

20 1.36 (m, 2H), 1.34 — 1.15 {m, 18H).
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20 OH Step 1: Thejoreria ation 'Carr'ied-Qut r-tal Ogotisly' fbk VaO? NwWP
was used instead of ethanol as solvent, and the reaction m xture was
stirred atVOA8E47819112 h. Yield: 306 ny, solid. R. = 3. 07PT/RPPAENET A) ,
LCVS: 462 (MrH). 30 Step 2: The preparation is carried out analogously to
FS 312 step 2. Yield: 144 ny, col ourl,eﬁs oil. RE. = 2.94 mn (nmethod A,
LCVS: 466 (M+H). """ 1H NVR (500 MHz, DMVSQ deut er at ed
TFA: 7.86 (t, . J =8.1 Hz, 1H), 7.74 (s, 1H), 357.57 (dd, J = 8.2, 1.8 Hz,
1H), 7.42 (dFSP08: 8 3 Hz, 1H), 7.20 (d, J = 7.4 Hz, 1H), WO

2011/ 072791 PGT{45828 16,0960 ctiya-576, 2 B-tetrahydrondp Rthen- ddif-gl . J -=
1307 Hz, 2H), iﬂ%g(i“(ﬂ I Heéﬂliﬁ?l—t, 2H) , 3).351 -p3.08 (in?)%l—b, 1?%2- 1.55
(m 7H). 1 53 TPerpAg, Y '"©T.24 (d, J = 15.4 Hz, 12H). FS314:

54- {(3- Met hoxypropyl)-[6'-(5,5,8,8-tetranet hyl-5, 6, 7, 8-tetrahydronapht hal en

-2
5 ]
-
N° N
I\/N\/\MOH
HCI

The preparation is carried cut analogously to FS301 using (6-bromohexyloxy)-
tert-butyldimethylsilane and with subsequent cleaving off of TBDMS analogously

10

to FS520. The product is in the form of the hydrochloride.
“Yield: 59 mg; white §6lid” Rt < 3.09 i (method A}, LCMS: 450 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 8 7.92 (d, J = 1.8 Hz, 1H), 7.82 — 7.69
(m, 2H), 7.44 (d, J= 8.3 Hz, 1H), 7.30 (d, J = 7.5 Hz, 1H), 7.00 (d, J = 8.6 Hz, 1H),
452 (d, J=14.1 Hz, 2H), 3.65(d, J = 11.9 Hz, 2H), 3.43 (t, J = 6.4 Hz, 2H), 3.40 -
15 3.27 {m, 2H), 3.18 — 3.08 (m, 4H), 1.80-- 1.72 {(m, 2H}, 1.70 (s, 4H), 1.53 — 1.42 (m,

2H), 1.42 - 1.34 (m, 4H), 1.31 (d, J = 14.6 Hz, 12H).
FS309:
5-{4-16-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}pentanoic acid:

20

-~ I : Br O._~ 1)
N "N + _—
HN.J °
25 .
30

Step 1:

100 mg (0.29 mmol} of 1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
ylpyridin-2-yllpiperazine, 104 mg (0.572 mmol) of 5-bremovaleric acid ethyl
ester, 466 mg (1.43 mmol) of caesium carhonate and 43 mg (0.29 mmol) of

35 sodium iodide are suspended in 2 ml of NMP and stirred at 110°C for 18 h.



yl)-3,4,5, 6- tetrahydro 2H 1, 2' - bi pyri di nyl-4-yl]am no}but an- 1- ol 10 OH
100 ny (0 23 mol %

4161- (5, 5V8 BI¥¥2PAnet hy1-5, 6, 7, 8- t et r ahydr onapht hal en- 218 T/EP2010/007057
3,4,5, 6-tetrahydro-2H1, 2' - bi pyr|d| nyl-4-yl am no] but an- 1- ol was di ssol ved in
3'm of n-butanol with 25 mg (0.23 mgg ) of 3-chloropropyl nethyl ether,
and 38 ng (0.23 mmol ) of potassiumi de and 73 ng (0.69 mol) of sodium

carbonate were added, and the m xture WaSU\‘?EtI rred at 120C f%r 48 h. Water

was added t o Wee" P@sded hthairsaqiPr MixiHiee WhirRds haR £xE341ehR NHEDRI ¢th et hyl
__acetate. The fioreg.wiihreded avxatateddrl@ﬂaimewawrﬂtgpél'dilecpfrcﬁdttcblsdluyfwislsy MEARS r esi due.
“Was purified obyolomhwmfbr@dnb@raphpgﬁ siptygen sili ca gel The product was
converted int ch i de .us . Yield: 27 ng. Rt. =
2.85 min (rretcor%?ijrl/%\')as Xﬁj(ﬁs g%én'bl\g@ﬁghogﬂqﬁr\‘#ﬁg ; DI\/SO’ deut erat ed TFA:
67965(dd £tep9,74Hz 61dJ:18Hz 7.46 (dt, J =
8. 3, 5 1 Hz, 4. 41
e 13 . 87.ha ¢ "?-58 9-9%0%@ élnﬁép e%@ Sp ded %H%fT%l d3 39
(t 1 Q?mb atgr apd 214ng ). fll |u@~9h ?Xl Q]are afge@a

2. (d J —n1|®tur;e ||s|§t|rrgqi-|)at rogmdgmpe@tuqurrﬁ mehelscaqtlc(ngs nalpqyahsqd mapq 45
(
4-

m 2H), 1. 26Gated,and pErlﬁbcﬂ.bMeaﬂsprre;QMFFESSMe product is in the form of the tri-
{(3- Met hoxmgg,,q,@},gg.tg,peﬁl (5,5,8, 8 tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2
-arn o butan-c-o &&1 eparation is carried out anal ogously
.F

to F6314. The P o%ﬁmﬂ waitq Wl'ﬁh%’f Bin @mihed Ay abehre? (M) wo

‘2011/ 072791POW»&H’QQ5@U VBIZ0BNISO/deuterated TFA) §7.89 — 7.81 (m, 2H), 7.66 (d, J =
8.2 Hz, 1H); 7.45°(d,"J = 8.3 Hz/1H), 7.27 (4, JE 7.5 Hz, 1H), 7.10°(d, J =~
8.6 Hz, 1H), 4.51 (d, J = 13.9 Hz, 2H), 3.66 (d, /= 11.9 Hz, 2H), 3.38 (, J =
12.7 Hz, 2H), 3.25 - 3.09 (m, 4H), 2.31 (1, J = 7.2 Hz, 2H), 1.80 — 1.70 (m, 2H),
1.69 (s, 4H), 1.63 ~ 1.85 (m, 2H), 1.28 (d, J = 16.8 Hz, 12H).

15
FS310:

4-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-2-yl]-
piperazin-1-ylibutyric acid:

20 N" N o)
TFA Q\,r\/lL

@ The preparation is carried out analogously to FS309. The product is in the form
of the trifluoroacetate.

.25........Yield: 28 mg,.beige solid. Rt.=.3.02-min (Method A), LOMS: 436 (M+H). - ewsssaimm o

'H NMR (400 MHz, DMSO/deuterated TFA) 5 7.89 (d, J = 1.3 Hz, 1H), 7.81 (t, J =
8.0Hz, 1H), 7.71(dd, J=8.2,1.4 Hz, 1M}, 7.44(d, J =8.3Hz, 1H), 730 (d, J=

7.5 Hiz, 1H), 7.05 (d, J = 8.5 Hz, 1H), 4.53 (d, J = 14.0 Hz, 2H), 3.69 (d, J = 1.5 Hz,
2H), 3.33 (, J = 12.5 Hz, 2H), 3.27 — 3.08 (m, 4H), 2.39 (t, J = 7.1 Hz, 2H), 2.05—
1.91 (m, 2H), 1.70 (s, 4H), 1.31 (d, J = 14.4 Hz, 12H).

30

35



116 Yield: 33 ng. R. = 2.82 min (method A), LCVS: 494 (M+H) 1H NMR (500
MHz, DVBQ deuterated TFA: 67.96 (dd, J = 9.1, 7.4 Hz, 1H), 7.62 (d, J = 1.7
Hz, 1H), WOPIUem2Z (m 2H), 7.29 (d, J = 9.0 Hz, 1H), U?T/F%Fﬂllyﬂﬂi 57.2 Hz,
1H), 4.41 (d, J = 13.5 Hz, 2H), 3.73 (t, J = 12.0 Hz. 1H) 3.64 (d, J = 4.2

Hz, 2H), 3.47 (dd, J = 13.3, 7.3 H, 351) 3.36- 3.04 (m 8H), 2.15 (d, J =
13,6 Hz, 2H), 5196-172(m4H) 8 (s, 4H), 1.55 - 1.40 (m 2H). 1.27
(d, J = 9.1 Hz, 12H). FS316:

[6'-(5,5,8, 8-Fﬁé*'t1f'arrethy1 5,6, 7, 8-t et rahydr onapht hal en- 2-y1) -3, 4, 5, 6- tetrahy
dro2H 1, 2% b'ZDMEEBCtBr&/é84"eYHaﬁrIEt 1506, 2 8LtetraRidronapRthalenst- ?np |d|ﬁ5£)ylF £0..41.

“nol’)  of 6 3 6, 7, 8- t et rahydr onaphf hal en-

3,4,5, 6- tetr&@%aghgﬁ-&q é’ﬂgﬁl pyrclj |1nyl 4-yl am ne hydrochl ori de was

dissolved in 3 mM of NW with 75 p1(0.81 nmol) of bronpacetic acid nethyl

ester, and 661 ng 25(2.03 mm ) of caesium carbonate and 61 ny (0 41 mol )
@j@@l d

of sodPum i odi de re added. El'he rea ure was stirr 1 C for
18 h. 38 pl(O@% bro}maée@-l st8r -was |n
and the m xt uf rres at 110C for afurb gﬂr 4 h. Water was addqlto

t he reaction m xture, whiCh “was then extracted with et hyl acetate. The org.
phase was dried and stripped off to dryness. The residue was purified by
col um chromiggraphy on silica gel. 30Step 2: The product fromstep 1 was
dissolved in 3 mM of THF/ water (10:1)1 and 53 rrg i OH vvere added. The
reactigg mi xt'(PETRAAUTIP F%@'EQPUPWQ%‘%@ 580 'PMF "‘f’l? Ypedipeatp was

di stilled of fethanoi @mml\peracﬂrdilthe eEdiCtI@ﬂI n@hlrel\diaa@tlrraddt rpmm fEn‘@drabverE@rans of
:rg;;_ep HPLC..... B W——

Yield: 576 mg, soiid. Rt. = 3.40 min (methcnd A) LCMS: 536 (M+H).

Step 2:

15 225 mg (0.32 mmol) of the compound prepared in step 1 are dissolved in 10 m! of
THF, and 37 mg (0.97 mmol) of lithium aluminium hydride are added under nitrogen
atmosphere. The reaction mixture was stirred at room temperature for 18 h, 3 ml of
water were added at 0°C, the mixture was filtered off with suction through Celite
and rinsed with ethyl acetate. The filtrate was dried and evaporated to dryness. The
crude product was purified by column chromatography on silica gel.

20 Yield: 61 mg, solid. Rt. = 2.85 min (method A}, LCMS: 452 (M+H}).

"H NMR (400 MHz, DMSO/deuterated TFA: 5 7.93 (dd, J = 8.9, 7.5 Hz, 1H), 7.70
(d, J = 1.9 Hz, 1H), 7.53 (dd, J = 8.2, 1.2 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.18 (dd,
J =82, 2.6 Hz, 2H), 4.51 (b, 2H), 3.87 (dd, J = 13.1, 2.9 Hz, 1H), 3.30 — 3.70 (m,
o 10H), 1.91 — 1.89 (m, 2H), 1.68 (s, 4H), 1.84 — 1.38 (m, 2H), 1.27 (d, J = 11.2 Hz,
12H).

FS312:

4-{4-[6-(5,5,8,8-Tetramethyl-5,6;7;8-tetrahydronaphthalen-2-yl)pyridin-2-yl] -
piperazin-1-yl}butane-1,3-diol:

N e e co s A Te e e R ij@ﬁ

Step 1:
The preparation is carried out analogously to FS 301. Dichloromethane was

used instead of ethanol as solvent, and the reaction mixture was stirred at room
35 temperature for 18 h.




Yield: 3 ng. R. = 2.81 nin (nethod A), | _CMS: 470 (MrH). 117 1H NMR (400
Mz, DMVBQO deuterated TEA: 6 7.98 (dd, J = 9.1, 7.4 Hz, 1H), 7.63 (d, J =
1.6 Hz, IWPZIBW2798. 43 (m 2H) 7.27 (d J = 9.2 Hz 1H)

7 18CT/EP2DICH0705 Hz,
1H), 4.37 - 4.26 (m 2H), 3.94 (s, 2H), 3.23 (t, J = 12.4 Hz, 2H), 2.26 -
s, 4H), 1.34 (s, 12H).

2.13 (m 4H), 1.73 (dd, J = 12.9, 9.4 Hz, 2H), 1.68 (
5FS317: 114
3161- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8- tetrahydronaphthal en-2-yl1)-3,4,5,6-tetrah
ydro2H 1, 2' - Biiglgr3dingysclid- Rl arf. ‘nﬂbI]np'r (omEtiowd &), AEME: 464 (MAl8). pr eparation i s

. carried out anal ogously to FS316, ,The product is.in the formof the . ...
“trifluoroacetate. Yield: 28 ny. R. =2.61 mn (met hod A), LCMS: 436 (IVH—|)
151H NVR (506tem2; DVSQO deuterated TEA): 6 7.98 (dd, J = 9.1, 7.4 Hz, 1H),

7.62 (d, J = T%e7*$arat3df0ls cdrried ougaﬂ&dgus@'ﬁ FS731375teg)dz us]ing'1 % ek, H?Iith-lH) , .10
[ i

(d, J =7.3 2 (m 2H), 3.44
(t, J & 11.3 317(m2H) 268(t J—67Hz, 2H), 2.24 -2.13
(m 2H), 1. 77ﬁeld1137mg($ql|d2IRi) 21946@in (etidad A), LOMB: 488 (M+H).9. 5 Hz, 12H).

20Fs318: R (400 MSQfdepiterated TEA 6?87 7 7
416" (5,5, 8, § fgg‘f 1& ﬁ_?l Tg §8 8-tetrah
ydro2H1, 7- b| EHM n YT &t i Hﬁudy gé@ t3 %

06 ( J 86Hz 1H), 4.47 (dd 284143H22H 414(d, J = 75Hz

1H) 375 336 m, 6H), 3.36 — 3.02 (m, 4H), 1.70 (s, 4H), 1.80 (dd, J = 12.4,
10 6.2 Hz, 2H), 1.30 (d, J = 14.1 Hz, 12H).

2-(2-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}ethyl)butane-1,4-diol:

15
i = Br
N7 NF +

20 Y
g
SN

@
\H:\OH

Step 1:

The preparation is carried out analogously'to FS 301 NMP 'was used instead of
ethanol as solvent, and the reaction mixiure was stirred at 70°C for 12 h.

Yield: 306 mg, solid. Rt. = 3.07 min (method A), LCMS: 462 (M+H).

30

Step 2:
The preparation is carried out analogously to FS 312 step 2.
Yield: 144 mg, colourless oil. Rt. = 2.94 min (method A), LCMS: 466 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA: 8 7.86 (t, J = 8.1 Hz, 1H), 7.74 (s, 1H),

45 7.57 (dd, J=8.2,1.8 Hz, 1H), 7.42 (d, J = 8.3 Hz, 1H), 7.20 (d, J = 7.4 Hz, 1H),



The preparation is carried out anal ogously to FS316. The product is in the

i
formoft tl’lf| Qroacetate. Yield: 37 ng. Rt. = 2.64 mn ,
LCMVB: 450 ?’MQH/‘? d1H NMR (500 MHz, DMBQ deuterated TEA): P%‘%‘E%ﬁ(? @73 =
9.0, 7.4 Hz, 1H), 7.67 (s, 1H), 7.54- 748(m 2H), 7.30 (d, J = 9.1 Hz,
1H), 7.14 (d, J = 7.3 Hz, 1H), 435 (1q = 13.6 Hz, 2H), 361 23.55 (m
2H), 3.44 (td, J:113 5.7 He, 526 (t, J -= 12.2 He, , 3.06 -

2H)

2.98 (m 2H), 8Lt 1 12. 9 1.93 -
1.83 (m 2H) 71%(% "Z}.%zﬁﬁ)ﬂ fHéé 7%61 %h" %Q%(d@‘]l:lzﬂ ?1 2'%%% FS310:
4-1(4- Hy.drox@kﬂﬂ(mﬂf%l 1@2518558(%@#!6@%%91345(”63171 ). gL 24tk d iy bhaphtthal.en- 2-.
yl)- 3,4,5,6-tetrahydro-2H 1, 2' - bi pyridi nyl - 4- 0] am nopautyric aci d: TFA
OH 10The prepar ation is carried out analogously to FS316. The product is in

the formof t¥e1#7ifluoroacetate. Yield: 106 ng. Rt. = 2.66 mn (nmethod A),
LCMVE: 522 ( My 3-Mdth iR ro P [6¥18, 5, S VBE heath L 56 FB-TBhydonapithdieldl2- J =
9.0, 7°4 HZ i)"§457e { gra@]gdrOJZFMlZQJ]!J—FndnerH)-4-ylialﬁZ1o}thaﬁ8l &M 2H), 7.32 (d, J

= 9.1 Hz,
’ UNH g NN —— @no\n’\/‘o
’ \

OH OH

100 mg (0.23 mmol) of 4-[6'-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl)-
3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-ylamino]butan-1-ol was dissolved in 3 ml of

n-butanol with 25 mg (0.23 mmol) of 3-chloropropyl methyl ether, and 38 mg

(0.23 mmol) of potassium iodide and 73 mg (0.69 mmol) of sodium carbonate were
added, and the mixture was stirred at 120°C for 48 h. Water was added to the reac-
tion mixture, which was then extracted with ethyl acetate. The org. phase was dried
and stripped off to dryness. The residue was purified by column chromatography on
silica gel. The product was converted into the hydrochloride using methanolic HCI.

Yield: 27 mg. Rt. = 2.85 min (method A), LCMS: 508 (M+H).

"H NMR (500 MHz, DMSO/deuterated TEA: 5 7.96 (dd, J = 9.1, 7.4 Hz, 1H), 7.61
(d, J = 1.8 Hz, 1H), 7.46 (dt, J = 8.3, 5.1 Hz, 2H), 7.28 (d, J = 9.1 Hz, 1H), 7.07 (d, J
= 7.2 Hz, 1H), 4.41 (d, J = 13.6 Hz, 2H), 3.78 — 3.67 (m, 1H), 3.48 (t, J = 6.0 Hz,
2H), 3.39 (t, J = 5.8 Hz, 2H), 3.34 — 3.16 (m, 7H), 3.09 (dt, J = 15.2, 7.7 Hz, 2H),
2.16 (d, J = 10.7 Hz, 2H), 2.02 = 1.72 (m, 8H), 1.67 (s, 4H), 1.56 — 1.45 (m, 2H),
U 1.26 (d, J = 9.1 Hz, 12H).

15

20

225

4-{(3- Methoxvpropyn {6'-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphtha|en 2- __

ey |V 37475,6 tetrahydro-2H-12" bipyridinyl-d-ylJamino}butan-i-ol

=
2 S
30 NH + CIH N/\/O\

H\ g N — \

CH OH

The preparation is carried out anaiogously to FS314. The product is in the form of
35 the hydrochioride.



7.3 Hz, 1H), 4.47 (d, J =13.2 Hz, 2H), 3.

, , J =11.6 Hz, 1H), 3.60
(ddd J %32%611&’%(9 2, 26HZ 2H) , 35173
0

76 (t
- 3.4 (m 2H,
317 2.38 (t, J = 7.0 Hz, 2H), 2.18 (%%E’lﬂ)“ﬁ“”%%&
163(m 8H), 1.57 - 147 (m 2H), 1.30 (d, J = 10.1 Hz, 12H). 20 FS320:
,5-(6"'-(5,5,8,8-Tetranmet hyl-5, 6, 7, 8- gq%rahydronapht hal en-2-y1)-3,4,5,6-tetr
ahydro, 2H 1, 2' - bi pyri di nyl-4-yl am ntentanoi c acid: 25The preparation is

Cri iﬁﬁrﬁgieﬁ%’*'@‘)% e S etialh gﬁ%ﬁ 5% Wit L\;)rmL(():{VSt e (ot .

; Ig gd JJ (d. 7= Wiz, HA Hy 7"656-7472418 ﬂ 308, 19) 7@ @ iz, 1H)
L (o f’ﬁgfﬁfﬁ %) "%f gl S 2,
8|I:|)|) 1230 Ed19ﬁ—1]?@ (3, Hki 4H)_|LﬂgSS—F$3}Q;(m 2H), 127 d J 91Hz 12H)

3-{4-[6-(5,5, 8, 8- Tetranethyl 5, 6 7, 8- tetrahydronaphthal en-2-yl)pyridin-2-yl
~1- piperazin- 13y|}prop| oni ¢ aci d:

[6'«(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphtha|en 2-yl)-3,4,5,6-tetrahydro-
2H-1,2'-hipyridinyl-4-ylamino]acetic acid:

10
O, e 1)
- + \"/\E'l' —_—
NH, 0
2)
15
-
|
SORA St
NH
OH
20 o]
Step 1:
150 mg (0.41 mmol) of 6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
o 3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-ylamine hydrochloride was dissolved in 3 ml
of NMP with 75 ul (0.81 mmol) of bromoacetic acid methyl ester, and 661 mg
VL | S S— (2;03‘mmol):of“caesium'carbonate'-and-'61-- mg(041 . mmol) of sodium -iodide were ==

added. The reaction mixture was stirred at 110°C for 18 h. 38 ul (0.41 mmol) of

bromoacetic acid methy| ester was again added, and the mixture was stirred at

110°C for a further 24 h. Water was added to the reaction mixture, which was then
extracted with ethyl acetate. The org. phase was dried and siripped off to dryness.
The residue was purified by column chromatography on silica gel.

30 Step 2:
The product from step 1 was dissolved in 3 mil of THF/water (10:1), and 53 mg of
LiOH were added. The reaction mixture was stirred at room temperature for 18 h.
The THF was distilled off, slightly acidified using 1 N HCI and purified by means of
prep HPLC.

Yield: 3 mg. Rt. = 2.81 min (method A), |.GCMS: 470 (M+H).

35



N Th TFA OH The preparation is carried out analogously to FS316. The
product is in the formof the trifluoroacetate. Yield: 78 :_%.91
mn (net hW&”R)”‘”EBvs 422 (MrH). 1H NMR (400 Hz, DVBQY dedk oy R IRy -
7.87 (dd, J 8.5 7.7 Hz, 1H), 7.80 (d, J = 1.9 Hz, 1H), 7.63 (dd, J =
8.2, 1.9 Hz, lH), 7.45(t, J =7.1 Hz, 1élg-l) 7.24(d, J = 7.4 Hz, 1H), 7.17-
7,09(m 1H), 4.65 - 4.30 (m 2H), 3.13 (m 8H), 2.83 (t, J =7.2

Hz, 1.6 2 3

(416 (5.5 8%%@3@9@ ng%f@etgereée@ ﬂﬂgﬁr TR 51 2 Yot 868211
___piperazin-1-y#)be a6z dH)d? .51 - 7NN, GH) The’ (i, a9 .dtHzeAH). §. 104ei { &d. out..
“anal ogousl'y 7ot A3, 4”13IﬂeL Apﬁiﬁ)(:luc;lH)l S gnms a8, 3.881h oF toheHr r:iH)l 206 odtd at e.

25Yiel d: 37 g 4R, 1.73 @d94= rmr@ bEl ogh) Mse@ﬁ) AEB(s Lz 1H NVR (400
VHz, DNSO’deuterated T ) 7,83 (dd, '3 = 11. 7.67 J = 8.7

,:“_% 4.24 (s, 2H), 349(5,8H) 1.69 (s, 4H), 129(d J=13.8Hz,
12H). 30 WVOR¥2%1/ 072791PCT/ EP2010/ 007057

3-[6"-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
— 2H-1,2'-bipyridinyl-4-ylamino]propionic acid:

10

The preparation is carried out analogously to FS316. The product is in the form of
the trifluoroacetate.

Yield: 28 mg. Rt. = 2.61 min (method A), LCMS: 436 (M+H).
150 . "H NMR (500 MHz, DMSO/deuterated TFA): 5 7.98 (dd, J = 9.1, 7.4 Hz, 1H), 7.62
: (d, J=1.7Hz, 1H), 7.53 ~7.42 (m, 2H), 7.27 (d, J = 9.1 Hz, 1H), 7.10 (d, J =
7.3 Hz, 1H), 4.32 (d, J = 13.5 Hz, 2H), 3.62 — 3.52 (m, 2H), 3.44 (t, J = 11.3 Hz,
1H), 3.30 - 3.17 (m, 2H), 2.68 (t, J =6.7 Hz, 2H), 2.24 — 213(m 2H) 177—170
(m, 2H), 1.68 (s, 4H), 1.27 (d, J = 9.5 Hz, 12H).

20 FS318:

4-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
Z2H-1,2'-bipyridinyl-4-ylamino]butyric acid:

25,

The preparation is carried out analogously to FS316. The product is in the form of
the trifluoroacetate.

Yield: 37 mg. Rt. = 2.64 min (method A), LCMS: 450 (M+H).

30 'H NMR (500 MHz, DMSO/deuterated TFA): 8 7.99 (dd, J = 9.0, 7.4 Hz, 1H), 7.67
(s, 1H), 7.54 ~7.48 (m, 2H), 7.30 (d, J = 9.1 Hz, 1H), 7.14 (d, J = 7.3 Hz, 1H), 4.35
(d, J = 13.6 Hz, 2H), 3.61 — 3.55 (m, 2H), 3.44 (td, J=11.3,5.7 Hz, 1H), 3.26 (t, J =
12.2 Hz, 2H), 3.06 - 2.98 (m, 2H), 2.38 (t, J=7.1 Hz, 2H}, 2.18 (d, J = 12.9 Hz,
2H), 1.93 - 1.83 (m, 2H), 1.77 — 1.63 (m, 4H). 1.28 (d, J = 12.6 Hz, 12H).
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120 FS323:

1-(4- Met 4[6(5588tetrarrethy| 56,7,8-tetr al en-2
- yQpyrid 29%%]]! I'perazine: HClI The preparation is car rl?(g'ygﬁﬁ?%%ﬁ

anal ogously to FS301. The product is in the form of the hydrochloride.
10Yield: 50 ng. Rt. = 3.06 mn (et hgq8 LCVS: 436 (M+H). 1H NMR (500
VHz, DIVISO’deuterated TFA) 6 7.91 (dd, J =8.7, 7.5 Hz 1H),774 (d, J = 1.8

Hz, 1H) ) % dg: 8.2, 1.9Hz 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.21 (d,
J =1 |$717(dJ 8.8 Hz, 1H), 4.47 (d, J = 13.4 Hz, 2H), 3.64
(4. .= 11 6.4t 4-HyHyoxyDund|-(6'-(2,5(B,8 -ﬁtﬁ?hethﬂ BQT(Met'ﬁhUdr@aﬁﬁthN@ 2—111)(....m

CUTH, 1,82 - 3,48 sltBtraRylro-2H-82" bipyridihyi- Brid Beid2H) . 1,27(d, J =
104 v, 120 e R Foyritiyl-4lyIfeninofoutyrid et

2-(3- {446 (5,5, 8, 8-Tet#Fanet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQpyri di n- 2-y

1] - pi perazin- B pane- 1, 3-di ol 0 HO The preparation is
carried out a FS311. OH
N
TFA o
OH
10 The preparation is carried out analogousily to FS316. The product is in the form of

the trifluoroacetate. _ - -
ot ngt T (method xS Lo Eao (M+H) e o L S

"H NMR {400 MHz, DMSO/deuterated TFA): § 7.99 (dd, J = 9.0, 7.4 Hz, 1H), 7.70

(d, J=186Hz 1H), 7.57 - 7.48 (m, 2H), 7.32 (d, J = 9.1 Hz, 1H), 7.14(d, J =

7.3 Hz, 1H), 4.47 (d, J = 13.2 Hz, 2H), 3.76 (t, J = 11.6 Hz, 1H), 3.60 (ddd, J = 6.6,
15 - 4.2, 2.6 Hz, 2H), 3.53 —~3.44 (m, 2H), 3.35 - 3.18 (m, 4H), 3.17 — 3.01 (m, 2H), 2.38

{t, J=7.0Hz, 2H), 2.18 (s, 2H), 2.03 - 1.63 (m, 8H), 1.57 — 1.47 (m, 2H), 1.30 (d, J

=10.1 Hz, 12H).

F$320:
:5-(6'-(5,5,8,8-Tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-

20 .2H-1,2"-bipyridinyl-4-ylamino]pentanoic acid:
C ]
t N/\/\/JLOH
TFA H
2. ==Thepreparation-is‘carried out‘analogouslyto'FS316.°The product’is’in the form™of ="
the trifluoroacetate.
cmeaaYield 26, Mg «Ri=5:2:64-min{method-A) :CMS:464(MtH)wmemenammnres =
"H NMR (400 MHz, DMSO/deuterated TFA): 5 8.00 (dd, J = 9.0, 7.4 Iz, 1H), 7.70
{d,J=1.7 Hz, 1H), 7.56 — 7.48 (m, 2H), 7.30 (d, J = 9.0 Hz, 1H), 7.15(d, J =
- 7.3 Hz, 1H), 4.36 (d, J = 13.7 Hz, 2H), 3.63 — 3.55 (m, 2H), 3.42 (dd, J = 13.6, 9.5

Hz, 1H), 3.25 (t, J = 12.1 Hz, 2H), 3.05 - 2.94 (m, 2H), 2.29 (t, J = 6.9 Hz, 2H), 2.18
(d, J = 8.6 Hz, 2H), 1.78 — 1.56 (m, 8H), 1.30 (d, J = 10.3 Hz, 12H).
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Yield: 20 mg. R. = 2.84 nin (method A), LCVS: 466 (MrH). 1H NVR (500 MHz,
DVBQ deuterated TFA): 6 7.92 - 7.76 (m 2H), 7.65 (dd, J = 8.2, 1.9 Hz,
1H), 7.45WPd?,0"1072798.3 Hz, 1H), 7.26 (d J = 7.4 Hz, 1H), FEHBPPY0050I g 7
Hz, 1H), 4.46 (dd, J = 48.1, 9.9 H, 3.66 (d, J = 11.7 Hz, 2H), 3.52 -
3.34 (m 6H), 3.24 - 3.07 (m 4H), 13@ '1.73 (m 2H), 1.69 (s, 4H), 1.60-
1.50 (m 1H), 1.38 - 1.22 (m 14H). 2011/ 072791PCT/ EP2010/ 007057 121
FS325:

3,3-Dinet hy1f$331{6- (5,5, 8, 8-tetramethyl -5, 6, 7, 8- t et r ahydr onapht hal en- 2- y1)

s PY LI D= 2- 8L 14DI6R 855, B Telraplek rﬂ,@m-tatréhpu;@hafih\m;aw N By ridin-2- §|]~car ried . -
out anal ogou%] mg F'Sg'gﬁﬁﬁ'ﬁ""ﬁkgﬂ . = 2.99 mn (nmethod A), LCWVE:
480 ( M+H). (‘ deuterated TFA) 6 7.93 - 7.86 (m 1H),
7.78 (d, J = WS 7.61 (dd, J =8.2, 1.7 Hz, 1H), 7.45 (d, J = 8.3
Hz, 1H), 7.23™%d] ] 1H, 7.15 (d, J = 8.8 Hz, 1H), 4.44 (dd, J =
35.2, 3.7 Hz[ 2 3.1 N3, 320(m 6H), 3.34 - 3.10 (m 5H), 1.69 (s,
4H), 1.54 (dt 3. 4, 6 1H) 147- 1.36 (m 1H), 1.28 (d, J =
15.6 Hz, 12H); J FS326:
2-{414- (5 5, 8, 8- Tetrarrethyl 5 6, % tetrahydronaphthal en-2-yl1)-1,3,5-triazi
n-2- yl]pi perazin-1-yl }pent ane- 1051 diol 30 35 WO

2011/ 072791P /e%l?ez‘[g)alrg o?lngamed out analogously to F$3186. The product is in the form of

the triflucroacetate.

10 Yield: 78 mg. Rt 2.91 min (method A) LCMS: 422 (M+.—|) _ S
" NMR (400 MHz, DMSO/deuterated TFA): 5 7.67 (dd, J = 8.5, 7.7 Hz, 1H), 7.80
(d, J = 1.9 Hz, 1H),7.63 (dd, J = 8.2, 1.6 Hz, 1H), 7.45 (t, J = 7.1 Hz, 1H), 7.24 (d, J
=7.4 Hz, 1H), 7.17 = 7.09 (m, 1H), 4.65 — 4.30 (m, 2H), 3.85 — 3.13 (m, 8H), 2.83 (1,
J=7.2 Hz, 2H), 1.69 (s, 4H), 1.28 (d, J = 16.3 Hz, 12H).
15
FS322:
{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yI]-
. Piperazin-1-yl}acetic acid:
20 SNTN

@

The preparation is carried out analogously to FS316. The product is in the form of
the trifluoroacetate.

25 s Yield:37-mg sRE-=2.94min (method A): LEMS:-408 (M+H):
H NMR (400 MHz, DMSO/deuterated TFA): 8 7.83 (dd, J = 11.4, 5.0 Hz, 2H), 7.67

{dd, J.=.8.2,1.9 Hz, 1H),.7.43.(d .J.=.8.3,Hz,.1H),.7.27:(d,.J.2.7.4.Hz, 1 H),-7.05.(d

J =87 Hz, 1H), 4.24 (s, 2H}, 3.49 (s, 8H), 1.69 (s, 4H), 1.29 (d, J = 13.8 Hz, 12H).

30
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122 5 The preparation is carried out analogously to FS324. Yield: 8 ng. Rt.
= 2.65 mn (nmethod A, LCVs: 454 (M+tH). 1H NMR (500 WHz, DWMSQ deut er at ed
TFA): 68. Y9 PHATI™ 1.0 Hz, 1H), 8.32 (d, J = 1.5 Hz, 1H)PCTRERRPTQQES7; -
8.4, 1.7 Hz, 1H), 759-749(m1H) 495(t,J=643Hz,2H) 3.88 (dd,
J =13.0, 2.8 Hz, 1H), 3.79 -3.23 (m &OH) 1.89 - 1.78 (m 1H), 1.80 -1.65
(m 5H), 1.65 - 1.41 (m 2H), 1. 30( = 16.3 Hz, 12H). FS327:

216' 45,5, 8, 8- Tetranet hyl-5,6, 7, 8-t et rahydronapht hal en- 2-0- 3, 4, 5, 6-t et rahydr
02H 1, 2' - bi pyPrdeny1- 4- yl ani noThent ane- 1, 5-di ol The preparation is carried

_..Qut. anal ogouaLm MethbRpBdty1)4-Bl(8;5,8,8- té@amahw-s 647, 5?etrahyd(—mmﬂﬁaléh,z LOVB

466 (|\/|+|-|) ?i)pg/m&ﬁgggwé%ﬂ\@d deuterated TFA): 68.00 (dd, J = 9.0, 7. 4

Hz, 7.54 (dt, J = 18.3, 5.1 Hz, 2H),7.32
(dJ 91Hz 7.16 (d, 1H), 4.38 (d, J—138Hz,2H).
3.77 (dd, J=122 31Hz 1H] . 25 (m 2H), 3.52- 3.42 (m 2H),
3.33-53.21(m 3H), 2. 257~ |( 81 - 1.66 (m 8FI), 1.65 - 1.45
(m 2H), 1.30 (d, J = 13N§/I—|z, 11/ 072791PCT/ E02010/ 007057 123
FS328 S0 TN :

3-(2-{446- (5,5, 8 8- Tetrarreth)ﬂ 5,6, 7, 8-tetrahydronapht hal en-2-yQpyri di n- 2-y
0- piperazin-1l-yl}ethypoxazoli Oll n- 2- one The preparation is carried out
anal ogousl y {ThekB&tHtatioviie karried Sunanaldgousiy t@ F930 NiTihe (predusbdid iM)he f@VBEE 463

(MtH) . the hydrochioride.
10 Yield: 50 mg. Rt. = 3.06 min (method A), LCMS: 436 (M+H).

- IHNMR=(500 MHz;:DMSQ/deuterated TFA): 57:91:(ddd =8.7:7:5 Hz, 1H);-7:74 == e
(d, J=1.8Hz, 1H), 7.57 {dd, J = 8.2, 1.9 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.21 (d,
J=74Hz, 1H), 717 (d, J= 8.8 Hz, 1H), 447 (d, J=13.4 Hz, 2H), 3.64 (d, J =

11.6 Hz, 2H), 3.48 (s, 2H), 3.37 = 3.30 (m, 2H), 3.25 - 3.11 (m, 7H), 1.82 - 1.72 (m,

2H), 1.68 (s, 4H), 1.60 — 1.52 (m, 2H), 1.27 (d, J = 14.4 Hz, 12H).
15

FS324:

2-(3-{4-[6-(5,5,8,8-Tetramethyl-5,6,7 B-tetrahydronaphthalen 2-y|)pyr|d|n 2-yl]
-piperazin- 1—y|}propyl)propane -1,3-diol -

( (-
= =
0O 0O — Y

25 e

The preparation is carried out analogously to FS311.
Yield: 20 mg. Rt. = 2.84 min {method A), LCMS: 466 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA): 3 7.92 — 7.76 (m, 2H), 7.65 (dd, J =
8.2, 1.9 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.26 (d, J = 7.4 Hz, 1H), 7.10 (d, J =

8.7 Hz, 1H), 4.46 (dd, J = 48.1, 9.9 Hz, 2H), 3.66 (d, J = 11.7 Hz, 2H), 3.52 — 3.34
(m, 6H), 3.24 — 3.07 (m, 4H), 1.86 — 1.73 (m, 2H), 1.69 (s, 4H), 1.60 — 1.50 (m, 1H),
1.38 — 1.22 (m, 14H).

30
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1H NVR (500 MHz, DMBSO deuterated TFA): 6 7.91 (dd, J =8.7, 7.6 Hz, 1H)
7.74 (d, J = 1.9 Hz, 1H), 7.58 (dd, J =8.2, 1.9 Hz, 1H), 7.45 (d, J = 8.3
Hz, 1H), wWo2a11279 = 7.4 Hz, 1H), 7.17 (d, J = 8.8 Hz, IR T/ERROBU00T05], 26
(m 2H), 3.61 (dd, J = 10.8, 4.9 Hz, 4H), 3.43 (t, J 5.8 Hz, 2H), 4.60 -
3.10 (b, 8H), 1.68 (s, 4H, 1.27 (d J = 15.6 Hz, 12FD FS329
2-(2-{416-(5, 5, 8, 8- Tetranet hy1l-5, 71§jtetrahydronaphthalen 2-yOpyridin-2-y
1] - pi perazi n-1-yl } et hoxy) et hanol The preparation is carried out
analogously to F3301. 25Yield: 51 ng. Rt. = 2.88 mn (nethod A), LCVS: 438

. JH NRc500. M2 . DVECL deyter at allTEAL: 6.7,
H), 7.78 (d, ;g 7.61 (dd, 7.4 1FD, 7. 15 d = 8 8 FE
1H), 4A6 (b, 3zﬂ-§Jlmeths!35{4£6 5.8% tenﬁwetlylﬁaﬁ?Bstetrghrtiﬁonepblthaberu%yl) 3.38 (m
2H), 3. 27 ( bpydtin-2-yllpherazind}peht@-(,d-didl = 15.9 Hz, 12H). 30 WO
2011/ 072791PCT/ EP2010/ 007057 124 FSA401: Acetic acid
4-{4-[6-(5,5,8,8-tetramethyl-5, 6, 7, 8-tetrahydronapht hal en- 2- %;l-l

| } butyl esger: 10 100 ny (0.029

e 5,64 ahydLnnaphthalen- z qu
- i di i are dbssolved in 2 m of d 47 ng (0.29
nmml ) of potassium carbBnate are added. 42pl (0.29 nmol ) of 4-bronobutyl

acetate are subsequently added, and the m xture is stirred at 50C for 24 h.

A further 11 pl (0.07 mml) of 4-bronobutyl acetate are subs %uently added,

and the,mxture is stirred at 50C for a further 48h. The reac¢tion m xture

i's evag%rated, water is added to the residue, the mxture is|rendered basic

e USENG--L. N. NaOH..and..ext-r-act ed-t hr-ee=t i.mes-wi-t-h--et-hyl- acet-at-e: ~The-organi-ec- =+ ==
phase is dried over Na2SO4 and evaporated. The crude product is ified by
means of columm chromat ography on silica gel. N|N,

J*HégN\)

15
The preparation is carried out analogously to F§324.

Yield: 31 mg. Rt. = 2.99 min (method A), LCMS: 480 (M+H}).

_"H NMR (500 MHz, DMSO/deuterated TFA): 5 7.93 — 7.86 (m, 1H), 7.78 (d, J =..
1.4 Hz, 1H), 7.61 (dd, J = 8.2, 1.7 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.23 (d, J =
7.4 Hz, 1H), 7.15 (d, J = 8.8 Hz, 1H), 4.44 (dd, J = 35.2, 13.7 Hz, 2H), 3.78 — 3.43
20 (m, 6H), 3.34 — 3.10 (m, 5H), 1.69 (s, 4H), 1.54 (dt, J = 13.4, 6.5 Hz, 1H), 1.47 —
1.36 (m, 1H), 1.28 (d, J = 15.6 Hz, 12H), 0.89 (d, J = 6.9 Hz, 6H).

FS326:

)

2-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-2-

o5 Yipiperazin-d-ylipentane-d,5diol




L0l um..chronptiegr fplay RO RB5 il [ré@hGEA) - 1: OSBS54\ HE--S 0k O R %2690

133 ng, oil. R. = 2.88 mn (nethod B), LCVS: 464 (MH). 15 20FS402
4-{416- (5 5,8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2_}/%)2/ -2 yl] -
pi per azi nWR3IVE{Hn- 1-01: 133 ng (0.29 mmol) of-acetic 21E 0101007057
3-{446-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yQpyridin-2-ylip
i perazin-1-yl }propyl ester are di ssol d in 4nml of nethanol, and 430
p1(0.43 mml) of 1N NaOH are added. reaction mxture 30is stirred at RT

overnight. The m xture is subse uently neutralised using 430 pl of 1N HC,
t he sol vent |é‘ecﬂrgﬁqrﬁm%sGF‘F‘Edé’HHa'M%GqUéWQIﬁ@ #6 purified by means of -

(rret hod B) L 11.7,
2H), 3.47 %Rgg@ %%N@%g%ﬂ ?ratejf] IF’°1)2‘£51§]922(ﬁ|)Fg és@g’- 1<"?d8 %%f«d 8. 4.
12H) . 5FS403 1. 5\Hat TH), Bdilddd, J = 8.4, 1.7 Hz, 1H), 7.59 = 7.49 (m, 1H), 4.95 (t, J = 64.3 Hz,

4- { 446- (5 5- diHiEeS BY d6 J6 13.8-2 @ Heathd BOWaph EBahetOHD):; Y8y 1.d6 (- 4H)| pisPer azi n
-1-yl }Butyl estgs{m, 5H), 1.65—1.41 (m, 2H), 1.30 (d, J = 16.3 Hz, 12H).

FS327:

2-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
2H-1,2'-bipyridinyl-4-ylamino]pentane-1,5-diol

10
% BFI\j | L [N [ L e = ST
o” 0 T‘"
N
15
20

The preparation is camred out analogously to FS324.
Yield: 11 mg. Rt. = 2.57 min (method A), LCMS: 466 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA): & 8.00 (dd, J = 9.0, 7.4 Hz, 1H), 7.71
(d,J = 1.8 Hz, 1H), 7.54 (dt, J=18.3, 5.1 Hz, 2H), 7.32 (d, J = 9.1 Hz, 1H), 7.16 (d,

s Ry s g MY B8 (A T E 3 H 2 37T (Ad) S 12,2734 HE THY 3ee e
3.55 (m, 2H), 3.52 - 3.42 (m, 2H), 3.33 - 3.21 (m, 3H), 2.25 — 214(m 2H) 1.81 -
1,660, 8H),1.65.2:1.45.0m ;. 2H),48.30.(d;-J = 13.3.Hz4 2H). - -
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1?1"M 10 The preparation is carried out anal ogously to FS401 using 2 equiv.
of potassium carbonate. Yield: 89 ng, yellowoil. Rt. = 2.83 mn %me_t hod
B), LOMS: WQ:;@]](Q%_’H} 15 FS404: PCT/EP2010/007057
4-{446- (5, 5-Di net hyl1-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQpyri di n- 2-y11-

pi perazi n-1-yl }butan-1-ol: The prg{g@r ation is carried out analogously to
FS402. 25Yield: 48 ng, white solid = 2.64 mn (method B), LCVs: 394
(MtH) .  H NMR (500 MHz, DMSQ deuterated TFA) 67.80 (t, J =8.0, 1H, 7.74
(d, J-82§§764(s 1H), 7.47 (d, J =8.3, 1H, 7.28 (d, J = 7.5,
1H),. .7..02 (d3-(2-{#-[6455,8]8etrdmbthysl 56}F8-1éltré}1 debhaphih8lead-ypyritin2.ylRH).-
3.49(t J= 6@%33#)141?1 %IZ 3;0]!&% .BonéH 3 25 3.11 (m 4H), 2.82 (t,

6.3, 2H), - 165(m 302H), 1.56 - 1.48 (m 2H),
1.29 (s, &H). wo 2011/ 072791PCT/ EP2010/ 007057 126 FS405: ic acid
4-{416- (8, 8-di met hyl-5.6, 7, 8-t et rahydr onapht hal en- 2- N/\
° » »
I\/NH O \I\NS
2~
o}
The preparation is carried out analogously to FS301.
10 Yield: 756 mg. Rt. = 2.93 min {(method A), LCMS: 463 (M+H).
"H'NMR*(500 MHZz, DMSO/deuterated TFA):5'7.917(dd, J=8.7, 7.6 HZ, 1 Hy 7.74"
(d,J=1.9Hz, 1H), 7.58 (dd, J'=8.2, 1.9 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.22 (d
J=7.4Hz 1H), 7.17 (d, J = 8.8 Hz, 1H), 4.34 —4.26 (m, 2H), 3.61 (dd, J=10.8,
4.9 Hz, 4H), 3.43 (t, J = 5.8 Hz, 2H), 4.60 — 3.10 (b, 8H), 1.68 (s, 4H), 1.27 (d, J =
15.6 Hz, 12H).
15
5-(2-{46-(5,5,8,8 Tetramethyl-5,6,7 3-tetrahydronaphthalen-2ylpyridin-241l-
piperazin-1-yl}ethoxy)ethanol
20 P |
SN+ HO A~ T . SN
NH K,N\/\O/\,OH

HCI

The preparation is carried out analogously to FS301.

25 vonesYield:-51-mgs Rt =288 min (method A) LEMS:*438 (M+H)

'H NMR (500 MHz, DMSO/deuterated TFA): 8 7.90 (dd, J = 8.6, 7.6 Hz, 1H), 7.78

7.4 Hz, 1H), 7.15 (d, J = 8.8 Hz, 1H), 4.46 (b, 2H), 3.83 — 3.79 (m, 2H), 3.76 — 3.45
(m, 8H), 3.45 — 3.38 (m, 2H), 3.27 (b, 2H), 1.68 (s, 4H), 1.28 (d, J = 15.9 Hz, 12H).
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The preparation is carried out anal ogouslfy to FS401. Yield: 81 ng,
colourless oil. RR. = 2.70 mn (nethod B), LCMS: 436 (Mt dL
4-{ 446- (SVOPIMERIN1-5, 6, 7, 8-t et r ahydr onalpht hal en- 2- yl )p?‘?’d’?‘ﬁ"y”@i 57
pperazi n-1-yl }butan-1-01: 15 The preparatlon is carried out analogously to
FS402. Yield: 49 ng, viscous oil = 2.63 mn (nethod B), LCVs: 394
(M:H). 111 NMR (500 MHz, DIVISO’deuterzl?%d TFA) 5 7.96 (d, J = 1.5, 1H), 7.76
(t, J =8.0, 201H), 7.70 (dd, Jr 7.9, 1.7, 1H), 7.31 (d, J= 7.5, 1H), 7.14
(d J= 8.0, T8A015 99 (d, J = 8.5 1H), 4.53 (d, J = 13.9, 2H), 3.65 (d, J
8 2H).. Az efi. a(:td4 4-F6- éa BZtHiram%t 678Jteﬁaﬂ rénapibhaleh-2§i)=-3:.09. Lo
4H), 2. 78(t J 42 &, 1. I'W(]s( gd 665(m252)|—|) 1.55 -
1.48 (m 2H) PV!['dHBz'(Vgp'Fﬁ‘EZ'"‘EBI'MR?t%\'ql d
4-{416-(1,1, 3, 3-tet \arret hyl i ndan-5-yl ) pyri di n- 2-yi Thi per azi I1-

N aesd : SN o
0

5

100 mg (0.29 mmol) of 1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-ylpiperazine are dissolved in 2 ml of DMF, and 47 mg (0.29 mmol} of
10 potassium carbonate are added. 42pl (0.29 mmol) of 4-bromobutyl acetate are
~Subsequently.added,-and:.the-mixture-is.stirred-at-50°C-for:24:h -Afurther A1l .

{0.07 mmol} of 4-bromobuty! acetate are subsequently added, and the mixture is
stirred at 50°C for a further 48h. The reaction mixture is evaporated, water is
added to the residue, the mixture is rendered basic using 1 N NaOH and

15 extracted three times with ethyl acetate. The organic phase is dried over Na,50,
and evaporated. The crude product is purified by means of column chromatogra-
phy on silica gel.
~133 mg, oilRt:= 2.88 min (method B),"LCMS: 464 (M+H). "~

20 FS402:
4-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}butan-1-ol:

NaOH
MeQH

o 2D s

+133.mg.{0.29.mmol),of acetic.acid.3-{4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro- s
naphthalen-2-yl)pyridin-2-yl)piperazin-1-yl}propyl ester are dissclved in 4ml of
methanol, and 430 pl (0.43 mmol) of 1N NaOH are added. The reaction mixture

30 is stirred at RT overnight. The mixture is subsequently neutralised using 430 pl
of 1N HCI, the solvent is distilled off, and the residue is purified by means of col-
umn chromatography on RP silica gel.

78 mg, white solid. Rt. = 2.69 min {method B), LCMS: 422 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) § 7.91 (d, J = 1.3, 1H), 7.80 — 7.70

35 (m, 2H), 7.43 (d, /=8.3, 1H), 7.30 (d, /= 7.5, 1H), 6.99 (d, J = 8.5, 1H), 4.52 (d,



The preparation is carried out anal ogously to FS401. Yield: 50 ny,
colourless oil. RR. = 2.93 mn (nethod B), LCVE: 450(|\/H—]|_). WO )

2011/ 07279PREIVERPB10/ 007057 127 FS408: CT/EP2010/007057
4-{4-(6-(1,1, 3, 3-Tetrarnet hyl i ndan-5-yl ) pyridi n-2-ylipi perazin-1-yl }butan-1
-ol: The preparation is carried og% anal ogously to FS402. Yield: 44 ny,
viscous oil. Rt. :271 m'n(rrethod LCI\/IS 408(M+H) 1H NI\/R(400I\/Hz
DVSQ deut er at ed TFA% 97 - %’S 1.5 1H),
7.66(d, J= 147 1412 H)73§é (ditd = J£77Z|2) 32411) Jﬂi@( §303f8’ 11%? ?-"11) 53 (d,
1..95 (S...2H)..3.95 88.09:(h: ZA) (1782.2k73(Fhe DBy 117 AB -4 11) 1 BD)=:1: 46 B - £1dy-1 507100
12H). FS409: 15Acetic acid

4- [6 45,5, 8, 8d1£T @Al Hy1- 5, 6, 7, 8- t et r ahydr onapht hal en- 2-y1) -
3,4,5,6-tetrahydro-2H1, 2' - bi pyri di nyl-4-yl am no] butyl ester:

5 FS403:
Acetic acid 4-{4-[6-(5,5-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-
2-yllpiperazin-1-yi}butyl ester:

=
=
|
N/\ + Br/\/\/o — .
HCl a l( " U\/\/\ ’L
10 [0 s}
'The pr.eparation is carriéd. out analogouély to FS401 using 2 equiv. of potassium
carbonate.
Yield: 89 mg, vellow oil. Rt. = 2.83 min (method B), LCMS: 436 (M+H).
15

FS404:
4-{4-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}butan-1-ol:

= I
I o
N N —— ———
20 '\/}‘\/\/\o’Lo @n N\N\on

(L The preparation is carried out analogously to FS402.
Yield: 48 mg, whlte sohd Rt = 2 64 mm (method B) LCMS 394 (M+H)

'H NMR (500 MHz, DMSO/deuterated TFA) 5 7.80 (. J= 8.0, 1H). 7.74 (d, J= 8.2,
1H), 7.64 (s, 1H), 7.47 (d, J = 8.3, 1H), 7.28 (d, J = 7.5, 1H), 7.02 (d, J = 8.6, 1H),

4.54 (d, J=14.0, 2H), 3.65 (d, J= 11.5, 2H), 3.49 (t, /= 6.1, 2H), 3.32 (1, J= 12.3,
2H), 3.25--3.11 (m, 4H), 2.82 (t, /=6.3, 2H), 1.84 — 1.75 (m, 4H), 1.72 — 1.65 (m,

0 2H), 1.56 — 1.48 (m, 2H), 1.29 (s, 6H).
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The preparation is carried out anal ogously to FS401. Yield: 60 ny, yellow
oil. Rt. =2.90 mn (nethod A), LCVs: 478 (MtH). FS410:

44695, 5, ¥0R0TEA72E et hy1- 5, 6, 7, 8-t et r ahydr onapht hal en- 2- yPIGWEP24110068% et r ahy
dro2H 1, 2' - bi pyri di nyl - 4-yl am no] butan-1-01: The preparation is carried
out anal ogously to FS402. The product is in the formof the hydrochloride.
Yield: 25 ng, Beige solid. R. = 2.762&in (method B), LCVMS: 436 (MtH). WD
2011/ 072791PCT/ EP2010/ 007057 128 1H NMR (500 MHz, DWVMSQ deuterated TFA) 6
8.04 (dd J F5308; Adetixs; acdithy-{471648,8¢dimeghyl- 5678teﬁhyd7r§ﬁaﬁlnﬂ13]am-2:yl14 4, 5.0,

:2),54 344% d, ,!(f'dm;?-vﬂg %ngm §é§n§tﬂ] s% =. 7340...7\.;_@% OO(m(ZH)J = %g (7d 250-_.

10.3, 2H), 1.75(d, 20.1, 8H), 60- 153 (m 2H) (d, J = 512.9,
12H) . FSadl

4-{4-(4-(5,5, 1-5,6,7, 8- te@rahydrona

QB2 ) L

1, 3, 5-6ri azi n- i pi per ZI n-1- yI}butyI ester: 101 SFNSN N OL I5The™ © 0
preparation is carried out anal ogously to FS401.
The preparation is carried out analogously to FS401.

Yield: 81 mg, colourless oil. Rt. = 2.70 min (method B), LCMS: 436 (M+H).

AC @

FS406:
" 4-{4-[6-(8,8-Dimethy|-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yI]-
S h piperazin- 1-yl}butan 1-ol:
" O\/\/\OJ%O (:’I“\/\/\OH
15

The preparation is carried out analogously fo FS402,
__Yield: 48 mg, viscous oil. Rt. = 2.63 min (method B), LCMS: 384 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) 8 7.96 (d, J = 1.5, 1H), 7.76 (t, J = 8.0,
20 1H), 7.70 (dd, J=7.9, 1.7, 1H)}, 7.31 (d, /= 7.5, 1H), 7.14 (d, J = 8.0, 1H), 6.99 (d, J
= 8.5, 1H), 4.53 (d, J=13.9, 2H), 3.65 (d, J=11.8, 2H), 3.48 {t, /= 6.1, 2H), 3.30
(t, J=12.7, 2H), 3.25-3.09 (m, 4H), 2.78 (t, / = 6.3, 2H), 1.83 - 1.74 (m, 4H), 1.70
—1.65 (m, 2H), 1,55 -1.48 (m, 2H), 1.33 (s, 6H).

Acetic acid 4-{4- [6 (1,1,3 3-tetramethyllndan 5-yl)pyr|d|n-2-yl]p|perazm -1-

=yl }bltylester:™

=
l
30 NH N\/\/\o

The preparation is carried out analogously to FS401.
Yield: 50 mg, colourless oil. Rt. = 2.3 min (method B}, LCMS: 450 (M+H).
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Yield: 65 ng, Oly residue. Rt. = 2.97 min (nmethod A, LCMS: 466 (MtH).
FS412:

4-{414- (5¢v5, 281130778 r anet hyl-5, 6, 7, 8-t et r ahydr onapht hal en-RCHARZ0I/@&7t r i azi
n202-yli pi perazin-1-yl }butan-1-01: tek'N NALNI'M CAWOH HO 25 The
preparation is carried out anal ogouslé to FS402. The product is in the form
of the hydrochloride. Yield: 30 ny, fge solid. Rt. = 2.83 nin (method A,
LCVS: 424 (MtH). NWR (500 MHz, DMVBSQ deuterated TFA) 6 8.86 (s, 1H), 8.32
(d, J = 1.9, Fedpg: 30 8.11 (dd, J=8.3, 1.9, 1H), 7.51 (d, J= 8.4, 1H, 4.91

67.8,. 42{111)-[8 zﬂ 1(,%?& §' Etl%metr?ﬁnﬁﬁgjﬁssg};{)}F?dn}l-%yﬁiéégazléd %??Jtangl::%lr i’ %g &

(d, J = 14.4, 12H). AN 2011/ 072791PCT/ EP2010/ 007057 129 FS413: Acetic

aci d Sy Nh,} N@ o
@ rarretq 6, 7(,)1—(} etrahydro - l\)/p\y%g!a n-4-yl' T

4-{412- (5,5, 8;
hi per agi n- 1- y ¥} yl est

aI en-

The preparation is carried out analogously to FS402.

Yield: 44 mg, viscous oil. Rt. = 2.71 min (method B), LCMS: 408 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) & 7.97 — 7.88 (m, 1H), 7.75 (dd, J =
10 7.9,1.5 1H),766 (d,J=1.2,1H),7.30{ J=7.2, 2H), 7.18 (d, /= 8.8, 1H), 4.53

(d, J=.13.9,.2H),.3.68.(d,: J=.11.8,.2H),-3.563.=.3.39.{m,:4H);-3.26 = 3:13.(m, 4H) j-re
1.95 (s, 2H), 1.88 — 1.74 (m, 2H), 1.58 — 1.48 (m, 2H), 1.33 (d, J=10.0, 12H).

FS409:
15 Acetic acid 4-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]butyl ester:

g
: hO\ ST Br/\/\/qlr. . : ,O\NH
o

20 o]
The preparation is carried out analogously to FS401.

Yield: 60 mg, yellow oil. Rt. = 2.90 min (method A), LCMS: 478 (M+H).

FS410:

30 HCI Ko~on

The preparation is carried out analogously to FS402. The product is in the form
of the hydrochloride.
Yield: 25 mg, Beige solid. Rt. = 2.76 min (method B), LCMS: 436 (M+H).
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The preparation is carried out anal ogously to FS401. Yield: 56 ng, Oly

resi due. mn (method B), LCVS: 464 (M+H). FS414
4-0- (2- (5W928”8°79f6’t1ranet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- PéiTy'r“?BWqUa?Sﬁ 4-y11
- piperazin-1-yl}butan-1-01: The preparation is carried out anal ogously

to FS402. Yield: 50 ng, colourless oié . =1.97 mn (nethod B), LCMS:
422 (MrH). 1H NMVR (400 MHz, DVSQ deut&fated TFA) 5 8.32 (d, J = 7.3, 1H),
7.74 (d, J =.2.0, 1H), 7.62 (dd =8 3 1H),
7 aa (a3 =B NBIR TR0 Wiz BV E e eratedd P BE04 ) 7 By 4P RIS Bl 3 v
73048 (M AR 7.3 Y2766 (dt) s =18 415, 020H) - 734+ (d;5=9 05 H) 749 (dsd =724 H) s
4.40 (d, J = 13.7, 2H), 3.54 — 3.42 (m, 3H), 3.33 — 3.25 (m, 2H), 3.07 — 3.00 (m,
2H), 2.22 (d, J = 10.3, 2H), 1.75 (d, J = 20.1, 8H), 1.60 — 1.53 (m, 2H), 1.33 (d, J =

5 12.9, 12H).

FS411:
Acetic acid 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
1,3,5-triazin-2-yl] piperazin-1-yl}butyl ester:

10 I\i&N

P
k/”\/\/‘ ~
Oi
15 The preparation is carried out analogously to FS401.
Yield: 85 mg, Qily residue. Rt. = 2.97 min (method A), LCMS: 466 (M+H).

FS412: . . :
4-{4-[4-(5,5,8,8- Tetramethyl -5, 6 7,8- tetrahydronaphthalen 2-y|) -1,3,5-triazin-
20 2-yl]piperazin-1-yl}butan-1-ol:
NN
espge
Hel ]\/N\/\/\OH
The preparation is carried out analogously to FS402. The product is in the form
_of the hydrochloride. _
" Yield: 30 mg, Beige solid. Rt. = 2.83 min (method A), LCMS: 424 (M+H).
'H NMR (500 MHz, DMSQ/deuterated TFA) & 8.86 (s, 1H), 8.32 (d, J= 1.9, 1H),
30 8.11 (dd, J=8.3, 1.9, 1H), 7.51 (d, J= 8.4, 1H), 4.81 (d, J= 67.8, 2H), 3.65 (s, 2H),

3.51 (s, 2H), 3.45 (t, J=6.1, 2H), 3.25 — 3.07 (m, 4H), 1.84 — 1.72 (m, 2H), 1.68 (s,
4H), 1.55 ~ 1.44 (m, 2H), 1.28 (d, J = 14.4, 12H).
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3.23 - 3.16 (m 4H), 1.81 - 1.64(m 6H), 1.55 1.42 (m 2H), 1.26(t, J =
15.2, 12H). F$415: 25Acetic acid _

4- (414- (50 WIBIREr anet hy1- 5, 6, 7, 8-t et r ahydr onapht hal en- BEYER /007057
di n- 2-yl Thi perazi n-1-yl}butyl ester: 30 The preparation is carried out

anal ogously to FS401. Yield: 108 ng, Qly residue. RR. = 2.53 mn (nethod
B), LCMB: 464 (MrH). WD 2011/072791PC¥/ EP2010/ 007057 130
FS413:

«x-Acetic-acid-4-{4-[2-(5,5,8;8-tetramethyi-5;6;7,8-tetrahydronaphthalen-2-yl}pyri-=zusm
din-4-yl]piperazin-1-yl}butyl ester:
N
5 s N’ﬁ ,L
o

k/N\/\\/\Q

The preparation is carried out analogously to FS401.
Yield: 56 mg, Oily residue. Rt. = 2.31 min (method B), LCMS: 464 (M+H).

10
FS414:
T T 44125, 5,8,8- Tetramethyl-5.6,7, 8-tetrahydronaphthalen-2-yl)pyridin-4yll-
piperazin-1-yi}butan-1-ol:
l\} =
15 7N

’\/N\/\/\OH

The preparation is carried out analogously to FS402.

"H NMR (400 MHz, DMSO/deuterated TFA) 8 8.32 (d, /= 7.3, 1H), 7.74 (d, J = 2.0,
20 1H), 7.62 (dd, /=8.3, 2.0, 1H), 7.54 (d, /= 8.3, 1H), 7.44 (d, /= 2.6, 1H), 7.25 (dd,

J=7.4, 27, 1H), 464 - 4.47 (m, 2H), 3.72-3.48 (m, 4H), 3.45 (1, /= 6.1, 2H), 3.23

- 3.16 (m, 4H), 1.81 — 1.64 (m, 6H), 1.55 —-1.42 (m, 2H), 1.26 (t, J= 15.2, 12H).

FS415:
25 - . Acetic acid 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyri-
din-2-yl]piperazin-1-yl}butyl ester:

30
The preparation is carried out analogously to FS401.

Yield: 108 mg, Oily residue. Rt. = 2.53 min (method B), LCMS: 464 (M+H).
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FS416:

4-(4-[4-(5,5,8, 8-Tetramet hyl-5, 6,7, 8-tetrahydronapht hal en ridin-2-yl
PR

i pi pera2|W012°§/1I U781 an- 1- ol : The preparation is carrie

q%@&usl y

to FS402. Yield: 82 ng, white solid. Rt. = 2.43 min (nmethod B), LCV5: 422
(M+H) .
(d, J= 2.0, 1H, 768(dd J =28
8.3, 1H),
3A8 (t,

1H NVR (400 MHz, DNBCYdeutera%g TFA) 6 8.20 (d, J= 6.6, 1H), 7.78

7.60 (s, 1H), 7.54 (d, J =

7. %% (‘dd J =6.6, 1.4, 1H),6 4. 50 (s, 2H), 3.65 (d, J= 50.2, 4H),

J —

e d-{4-[4 _,(5,5,8,8:Tetramet hyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl] -
piperazin-1-yi}butan-1-oi:

35

[ )
5 Z
K/N\/\/\OH
The preparation is carried out analogously to FS402.
Yield: 82 mg, white solid. Rt. = 2.43 min (method B), LCMS: 422 (M+H).
10 "H NMR (400 MHz, DMSO/deuterated TFA) 5 8.20 (d, J = 6.6, 1H), 7.78 (d, J = 2.0,
1H), 7.68 (dd, J=8.3, 2.0, 1H) 760(5 1H), 7.54 (d, J= 8.3, 1H), 745(dd J=6.5,
< 1.4, 1H), 450(5 2H) 365(d J= 50.2, 4H), 3.48 (t, J= 6.1 2H) 3.22(d, J= 8.0,
3H), 1.85-1.73 (m, 2H), 1.71 (s, 4H), 1.50 (td, /= 13.7, 6.7, 2H), 1.32 (d, J = 19.5,
12H).
FS417:
Acetic acid 4-{4-[6-(1,1-dimethylindan-5-yl)pyridin-2-yl]piperazin-1-yl}butyl
ester:
-
o
" A
‘\o/\\/\o fo)
The preparation is carried out analogously to FS401.
Yield: 77 mg, yellow oil. Rt. = 1.85 min (method B), LCMS: 422 (M+H).
25. . FSa18:
4-{4-[6-(1,1-Dimethylindan-5-yl}pyridin-2-yl]piperazin-1-yl}butan-1-ol:
30

The preparation is carried out analogously to FS402.

Yield: 69 mg, colourless oil. Rt. = 1.66 min (method B), LCMS: 380 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) 8 7.85 — 7.74 (m, 3H), 7.28 (dd, J =
7.6,5.0,2H),7.00 (d, J=8.5, 1H), 4.54 {d, J=13.9, 2H), 3.65 (d, J = 12.5, 2H),




3.22 (d, J =8.0, 3H, 1.85 - 1.73 (m 2H), 1.71 (s, 4H), 1.50 (td, J =
13.7, 6.7, 2H, 1.32 (d, J = 19.5, 12H). F$417. Acetic acid

4-{446- ( IVO281182 I i ndan- 5- yOpyri di n- 2-yl i pi per azi n- 1- y| BGUERA0 WS :

The preparation is carried out anal ogously to FS401. Yield: 77 ny, yellow
oil. Rt. = 1.85 mn (nmethod B), LCVs: 422 (MtH). 25FS418:

4-{446- (1, 1- Di net hyl i ndan-5-yl ) pyri di'812-yl i pi per azi n- 1-yl } but an- 1- 01:

3.48(t, J=6.1, 2H), 3.30 (t, /= 13.0, 2H), 3.24 — 3.09 (m, 4H), 2.94 {t, /= 7.2, 2H),

FS419:
5 Acetic acid 4-{4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
phenyl]piperazin-1-yl}butyl ester:

QO
(I 0oL,

10

"The preparation is carried out analogously to FS401.
Yield: 108 mg, colourless oil. Rt. = 3.03 min (method B), LCMS: 463 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 7.47 (s, 1H), 7.37 — 7.25 (m, 3H),
715 (s, 1H), 7.08 (d, /= 7.8, 1H), 6.95 (dd, /=82, 1.8, TH), 4.02(t, /=63,

3H), 1.82 — 1.69 (m, 2H), 1.68 — 1.56 (m, 6H), 1.23 (t, J = 12.9, 12H).

15

- FS420: -
4-{4-[3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}phenyl]-
piperazin-1-yl}butan-1-ol:

¢
‘O O“\/\/‘OH

20

The preparation is carried out analogously to FS402.

sasersesY jeld 57 9-mgpcolourless-oil#Rtr=2:91*min*(method By #LEMS:#4 21 (M + H ):semer
'H NMR (400 MHz, DMSO/deuterated TFA) 8 7.48 (s, 1H), 7.33 (s, 2H), 7.29 (, J =
7.9, 1H), 7.15 (b, 1H), 7.08 (d, J= 7.7, 1H),8.95 (dd, J=8.1, 2.0, 1H), 3.91 (d, /=

30 13.1, 2H), 3.58 (d, J=11.7, 2H), 3.45 (t, J = 6.1, 2H), 3.20 — 3.12 (m, 4H), 3.07 (t, J
=11.9, 2H), 1.74 (df, J=15.5, 7.7, 2H), 1.64 (s, 4H), 1.62 - 1.43 (m, 2H), 1.25 (d, J
=15.2, 12H).
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The preparation is carried out anal ogously to FS402. Yield: 69 ng,
colourless oil. = 1.66 mn (nmethod B), LCWVE: 380(M+(I}!) 1FI NI\/R 500
MHz, Dwsd"eéﬁl’éﬂr"apéd TFA) 6 7.85 - 7.74 (m 3H), 7.28 (d CTjEm‘?‘”%” %0,
2H), 7.00(d, J= 8.5, 1H), 4.54 (c1, J= 13.9, 2H), 3.65(d, J= 12.5, 2H),
131 3.48 (t, J = 6.1, 2H), 3.30 (t, J, 13.0, 2H), 3.24 - 3.09 (m 4H),
2.94 (t, J =7.2, 2H), FS419: S5Acetic acid
4-{4-(3-(5,5,8,8-tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1) -

phenyl i pi per &#R&%1-yI | butyl ester: The preparation is carried out

se@nal.ogousl.y. 1@ etis4eid 4- 1(4{? hg,s é%&eframewlam f @xstrahydroRaphthaferOByIji-n-(-net-hod-

B), LCWVE: 463 (M-H) . DVBO deuterated TFA) 7.47 (s, 1H),
7.37 7.25 (mh %Wf'a#&*?r(ﬂ]P'EW”W‘(J%‘@BUWEJES&'? 8, 1H), 6.95 (dd, J= 8.2, 1.9,
1H), 402(t, J 3.90 (d, J =12.5, 2H), 3.58 (d, J = 10.7, 2H),
3.24 - 2.99 ( 3H), 1.82 - 1.69 (m 2H), 1.68 - 1.56 (m
6H), 1523 (t, FS420:

4-{413- (5,5, & wd rahydronapht hal en- 2- yOphenyl | -

pi perazi n-1-y¥1butan-1-01: The pref))aratl on is carried out anal ogously to

FS402. Yield n (method B), LCM5: 421
(MeH) . 1H Nw@?fg%%ﬂ%"q%ﬁéﬁg@gﬁ ‘J‘e”raé‘g%%is'*fﬁ‘ifg%o? 48 (s, 1H), 7.33 (s, 2H),
7.29 (t. J =Yiel@, 65Uy, oif RLS: 2.B7 nindmetio®8),(CMS: 4667MFHN.1H) , 6. 95 (dd. J =
81, 2.0, 1H), 3.91 (d, J = 13.1, 2H), 3.58(d, J= 11.7. 2H), 3.45 (t. J =
6.1, 2k 3.20 - 3.12 (m 4H), 3.07(t. J = 11.9, 2H . 1.74 (dt, J= 15.5,

7.7, 2H), 1.68682:4H, 1.52 - 1.43 (m 2H, 1.25 (d, J = 15.2, 12H. VO

- 52‘111972791’“"“‘-(4'-:['32(9Js,'iEQ%Pghthyl 8.6.7.8-tetrahydronaphthalen-2-yl)-1,3,5-triazin-

2-yl]piperazin-1-yl}butan-1-ol

o AB e

The preparation is carried out analogously to FS402. The product is in the form
~ of the hydrochloride.
Yield: 30 mg, yellow solid. Rt. = 2 83 min (method A), LCIVIS 424 (M+H).

20 'H NMR (500 MHz, DMSO/deuterated TFA) & 8.86 (s, 1H), 8.32 (d, J = 1.9, 1H),
8.11(dd, /=8.3,1.9,1H), 7.51 (d, J=8.4, 1H), 4.91 (d, J=67.8, 2H), 3.58 (d, / =
71.3,4H), 3.45 (i, /= 6.1, 2H), 3.22 = 3.09 (m, 4H), 1.82 —1.71 (m, 2H), 1.68 (s,
4H), 1.52 - 1.45 (m, 2H), 1.28 (d, J = 14.4, 12H).

.25
FS423:
«Aceticracid-4:{1:[4:(5;5,8;8-tetramethyl-5;6,7;8-tetrahydronaphthalen-2-yl)-~
1,3,5-triazin-2-yl]piperidin-4-ylamino}butyl ester:
30 NZ™N

N N /ikN
;f@ﬁﬁ‘\@ PR "y
NH, (o) \“/

The preparation is carried out analogously to FS401.
35 Yield: 16 mg, colourless oil., Rt. = 2.69 min (method B), LCMS: 480 (M+H).



rsz DVBQ deut er at ed TEA) 68. 86 (s,

132 FS421: Acetic acid

4-{444- (5,5, 8, 8- tetrarrethyl 5,6, 7, 8-tetrahydronapht hal en %

1,3, 5-tri ¥ YRTHni per azi n- 1-yI | butyl ester: The preprfé%é J04H007 &7

carried out analogously to FS401. Yield: 65 ng, oil. R. = 2.97 mn (nethod

A), LCVS: 466 (M+H). 10FS422: 1

4-{414- (5,5, 8, 8-Tetranet hyl -5, 6, 7, 8-t8§rahydronapht hal en-2-y1)-1, 3,5-triazi

n2-yl Thi perazi n-1-yl | butan-1-ol The preparation is carried out anal ogously

to FS402. The product is in the formof the hydrochl orlde Yield: 30 nyg,

2..83.m.n (HEI,.JZI.Q.d; .‘,,,A)- v LOVG:. -4 24 (MF ;) S ZDl«H-- NVR-:500...

8. 8.11 (dd, J
= 8.3, 1.9, 145588 etrgmetlgy[zﬁGi,ﬁ)-tefrahgiropapﬁtjlalenﬁ}yg1 szﬁotrla:gn-gB Ed J

= 71.3, 4H) yﬁpﬂ:ﬁar(cﬁn Jfaribjbdigh1-8; 22 - 3.09 (m 4H), 1.82 ° 1.71 (M

2H), 1.68 (s, 5 (in, 2H), 1.28 (d, J = 14.4, 12H). 25 FS423:

Aceti cBacid 4 { 14 (5;@18 8-tetranmet hyl-5, 6, 7, 8-tetrahydronapht hal en-2-y1) -

1,3,5-triazin- ﬂll\(bbj yl am nol butyl ester: 133

NH

=)
('D

I\/\/OH
HCI
10 The preparation is carried out analogously to FS402. The product is in the form
¢ «:0fthe hydrochloride s

Yield: 22 mg, Beige solid. Rt. = 2.49 min (method B), LCMS: 438 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) & 8.89 (s, 1H), 8.20 (d, J = 2.0, 1H),
8.01 (dd, J=8.4, 2.0, 1H), 7.52 (d, /= 8.5, 1H), 5.02 (d, /= 14.0;1H), 4.89 (d, J = -
A8 e 44.3 71H), 345 (t; J = 6.0:2H),-3.28 (q; ¢/ = 18.1;2H),2.99% 2.93 (m - 2H)72:27 = ©o e
2.18 (m, 2H), 1.75 - 1.59 (m, 8H), 1.54 -- 1.46 (m, 2H), 1.26 (d, J = 18.6, 12H).

FS425:

Acetic amd 4 {4 [2 (5 5, 8 8-tetramethyl 5 6 7 8- tetrahydronaphthalen 2-yl)
20 pyrimidin-4-yl]piperazin-1-yl}buty) ester:

ﬁu
JESNsaace

The preparation is carried out analogously to FS401. The product was reacted
25 further dlrectly

Rt. = 2.54 min (method A), LCMS: 465 (M+H).

4-{4-[2-{5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-yl]-
piperazin-1-yl}butan-i-ol:

BONS AR e

HCI

30

35



4-{1-14-(5,5,8,8-Tetramet hyl-5, 6, 7, 8-t etrahydronapht hal en-2-y1)-1, 3, 5-tri az
I n-2- yllplperldln4y|amno}butan 1-01: 5 The preparatlon IS carr ed out
anal ogous™P 08/E3M2. " The product is in the formYield: Z5EHy20BE%Y solid.
Rt. =2.49 min (nethod B), LCMS: 438 (M+rH). 1H NWR (500 MHz,

DMVSQ deuterated TEA) 5 8.89 (s, 1H), 1§420 (d, J =2.0, 1H), 8.01 (dd, J=
8.4, 2.0, 1H), 7.52 (d, J= 8.5, 1H) 02(d J—140 1H)489(d J =
14.3, 1H), 3.45 (t, J= 6.0, 2H) qI I:? 2:93 (m

2H) 2 27 . T@eﬂgeqarﬁltlogpﬁ carilee}gut ar@lqggu% p,hto §602 Thg‘pro uEt |,§@'1 %e]forﬁ_l) 1. 26
18..6,0f tet)ydraclopige. .. ACOL I atid: — N —

kel S s - e
Zoby T di o f{éﬁ? ﬁhep%@%né ﬁﬂbuztgﬁ ﬁﬁﬁ@k@fﬁé@ﬂﬁ@bﬁﬁ@ﬁ@(ﬁmﬂ
H'NM 00 MHz, DMSO/deuterated TFA)88.50(d, J=7.5Hz, 1H), 8.21 (d, J =

2.0 Hz, 1H), 8.03 (dd, J = 8.4, 2.0 Hz, 1H), 7.60 (d, J = 8.4 Hz, 1H), 7.29 (d, J = 7.5

5 Hz, 1H), 5.29 (b, 1H), 4.59 (b, 1H), 3.55 — 3.85 (m, 4H), 3.54 (t, J = 6.0 Hz, 2H),
3.35—3.18 (m, 4H), 1.93 — 1.80 (m, 2H), 1.75 (s, 4H), 1.61 — 1.52 (m, 2H), 1.35 (d,
J = 23.2 Hz, 12H).

FS427:

10 Acetic acid 4-{1-[2-(5,5,8,8-tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-4-yl]piperidin-4-ylamino}butyl ester:

I
|
L
O o]
N/\./\\./

A5 The preparation is carried out analogously to FS401.
Yield: 38 mg, Rt. = 2.56 min (method A}, LCMS: 479 (M+H).

4-{1 -[2-(5',5,8,8-Tetramethyl-5,6,7,8ntetrahydronaphthalen-2-yl) pyrimidih-4-yl]—

20 piperidin-4-ylamino}butan-1-ol

25

The preparation is carried out ana]ogo_uely to FS402 The product Is |n the form -

~ of the hydrochloride.
Yield: 12 mg, beige solid. Rt. = 2.46 min (method A), LCMS: 437 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) & 8.27 (d, J = 7.5 Hz, 1H), 8.12 (s, 1H),

30 7.93(d, J =83 Hz, 1H), 7.51 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 5.21 (d, J
= 12.3 Hz, 1H), 4.36 (d, J = 14.3 Hz, 1H), 3.53 — 3.42 (m, 3H), 3.35 (t, J = 13.0 Hz,
1H), 3.18 (t, J = 12.9 Hz, 1H), 3.01 = 2.92 (m, 2H), 2.24 (d, J = 12.6 Hz, 2H), 1.77 —
1.57 (m, 8H), 1.55 — 1.47 (m, 2H), 1.27 (d, J = 21.5 Hz, 12H).

35



The preparation is carried out anal ogously to F3401. The product was
reacted 25further directly. Rt. = 2.54 min (nethod A, L(gVB: 465 (M+H) .
FS426- WO 2011/072791 T/EP2010/007057
4-{412- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yQpyri m di n-4-y1l
]- piperazin-1-yl}butan-1-ol: 30 CN p N) HC WO

2011/ 072791PCT/ EP2010/ 007057 134 The eparation is carried out anal ogously
to FS402. The product is in the formof the hydrochloride. Yield: 34 ngy.
bei ge solid. FR42%9: 2.41 nin (method A), LCVS: 423 (MrH). 1H NWVR (500 MHz

:ygg ?ggt eg atfﬁ;@tal%e}d £ ?ﬂ(éﬂs &ketra%e’ih rjs it'al)tetrﬁh oﬁlg_ﬁhti'laﬁenzz ? & b
5Hz, éﬁ(’ﬂd'“"?ﬁ&']gﬁ’e tyfestef? .2 (m 4H). 3.54 (t. J = 6.0
He, 2H),335- 31 193 180(m oH), 1.75 (s, 4H), 1.61 -1.52

(m 2H), 1.35XdAJ —,Q;Q Hz 12H) FS427: 10Acetic acid
4-{1-(5-(5,5, 1- 5 6, 4 etrahydronapht hal en-2-y1) -
pyri m di n-4-ylXprperi di n- )ﬂr\rﬁ\/?‘tﬂltyl ester: 15The preparation is
carried out anal ogously to FS401.

The preparation is carried out analogously to FS401.

Yield: 37 mg, Rt. = 2.89 min (method A), LCMS: 479 (M+H).

10 FS430:
-4-{1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-yl]-

piperidin-4-ylamino}butan-1-ol

Sy
(I Q"‘ﬂ/\,

The preparation is carried out analogously to FS402. The product is in the form
of the hydrochloride.

20 Yield: 8 mg, beige solid. Rt. = 2.76 min (method A), LCMS: 437 (M+H).
H NMR (500 MHz, DMSO/deuterated TFA) & 8.41 (d, J = 6.5 Hz, 1H), 8.13(d, J =
1.9Hz, 1H), 7.95 (dd, J=8.4, 1.9 Hz, 1H), 7.55(d, J=6.6 Hz, 1H), 7.49 (d, J = 8.4
Hz, 1H), 4.72 (b, 2H), 3.52 — 3.41 (m, 3H), 3.27 (t, J = 12.1 Hz, 2H), 3.03 - 2.94 (m,
2H), 2.23 (d, J = 10.2 Hz, 2H), 1.76 — 1.64 (m, 8H), 1.56 — 1.48 (m, 2H), 1.28 (d, J =
25 19.3 Hz, 12H).
Acetic acid 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-2-yl]piperazin-1-yl}buty| ester:
“ N
%0 Sy

k/N\,/\/\oj)\

The preparation is carried out analogously to FS401. The crude product is em-
ployed directly in the cleaving-off of actyl.

Rt. = 3.10 min (method A), LCMS: 465 (M-+H).
35



Yield: 38 ng, RR. = 2.56 min (nmethod A), LCMS: 479 (MrH). FS428:
4-{112- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yfl pyri m di n-4-A
20pi per i d¥R-2413073T41nol but an- 1- ol 25HCI The prepar at i onPGEERGEF03¢F7out
anal ogously to FS402. The product is in the formof the hydrochl oride.
Yield: 12 ng, beige solid. Rt. = 2.46 mn (nethod A), LCMS: 437 (M+H). 1H
NVR (500 MHz, DMVBQ deuterated TFA) 68367 (d, J = 7.5 Hz, 1H), 8.12 (s, 1H),
30 7.93 (d, J = 8.3 Hz, 1H), 7.51 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 7.6 Hz,
1H), 5.21 (dFS#32: 12.3 Hz, 1H), 4.36 (d, J = 14.3 Hz, 1H), 3.53 - 3.42 (m
3 3 h

3H ( '--::ei::-‘v‘4*-‘{~l—'[ﬁ‘-(3‘;~%"@Ba%traﬁ% yid: 6 B sltbtradydronip E'Fenﬂ‘@pyr?’m%n'zzyr!f £m;
2H), 2.24 (d,.J =12’ RAE b , 1.55 %1 1.4/ 2H)
1.H)27 (d, J(:pé&?’gz'ﬁ%'é'lg‘%f?!“z" B35 Fs420:  Acet ?2] algﬁiqé ( K
4-{1-(2-(5, 5, 8, 8-tetraget hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2-y1) -

pyrim di n-4-y ' (;L'Lrpll-,ﬁm yl ami no} butyl ester: The preparation is
carri el out usﬂy t o) F3401. Yield: 37 ng, RR. = 2.89 mn
(method A), LENE™ 479 (MT/N?S&BO:

The preparation is carried out analogously to FS402. The product is in the form
of the hydrochloride.

Yield: 42 mg, beige solid. Rt. = 2.96 min (method A), LCMS: 423 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) & 8.49 (d, J = 5.7 Hz, 1H), 8.08 (d, J =
LT 8 Hz, 1H), 7.90 (dd, J = 8.3, 1.8 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.41(d, J=5.7
Hz, 1H), 4.85 (d, J = 14.0 Hz, 2H), 3.66 {d J = 11.7 Hz, 2H), 3.55 — 3.38 (m, 4H),
3.26 — 3.06 (m, 4H), 1.86 - 1.76 (m, 2H), 1.69 (s, 4H), 1.58 — 1.45 (m, 2H), 1.29 (d,
J=20.5 Hz, 12H).

10

F$433:

Acetic acid 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-2-yl]piperazin-1-yl}butyl ester:

20

The preparation is carried out analogously to FS401. The crude product is em-
ployed directly in the cleaving-off of actyi.

Rt = 3.15 min (method A), LCMS: 494 (M+H).

25 - Fs434: -
4-{4-[5-Methoxy-5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyri-

s din-2-yi]piperazin-1-yl}butan-1-ol-acids=

S
N

I
0
I
N
30 Q
TFA \kL
The preparation is carried out analogously to FS402. The product is in the form

&
OH
35 of the trifluoroacetate.



4-{1-[2-(5,5,8,8-Tetramethyl1-5,6,7,8-tetrahyd
r onapht hal_en- ZHXOE r| m di n-4-y1l] - piperidin-4-ylam no}butan-1-
The prepa?’veﬂ?d ?¥arried out anal ogously to F3402. The BFHEBEQIO/P%70?n t he
form 200f the hydrochloride. Yield: 8 ng, beige solid. Rt. = 2.76 mn
(method A), LCMS: 437 (MtH). 1H NWR ( q,O MHz, DMBQ deuterated TFA)I5 8.41
(d, J:65Hz 1H) 813(d J:19 ,1H) 7.95 (dd, J = 8.4, 1.9 Hz,
1H), 7.55 (d, 4.72 (b, 2[1),
3.52 -3.41 (r%{'e@kﬂ“”@ E%o% iLeSS?"—Rtiz 2193rE-'n (mff)thods‘*@bCMgb 482 { MTH)ZH) 2.23 (d,
a%BlH)lMRJ(SG@ M-I-lzZ}.CQ/ﬂbu@id)ed AFB05:7: 324@ Kr0:42h D A HY: 2B (b HYe
2519.3 Hz, 12H) t—'é.?zaps 1H) 740(d, ) =83 Hz 1H) 7.15 (d, J = 9.4 Hz 1H)

4-{444- (5, 5, ’c y
oyt 2 %}%ﬁ Sbsf 0P digé}ﬁﬁ%;ééﬁé%ﬂ %Pyzcaw. ed
out anal ogoust SBubB! 47 dl-&f feéthy! -3t he

cl eavi Rg- of f b%émI%H) 1R6 (s, 12&010 mi n (rret hod A), LCMS: 465 (M+H). 136
FS432:

4-{4-[4-(5,5,8,8-Tetranethyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl ) pyri m di n- 2-
y13- piperazin-1-yl}butan-1-ol The preparation is carried out anal ogously
to FS402. The product is in the formof the hydrochloride. 10Yield: 42 ny,
beige solid. RR. = 2.96 mn (nethod A, LCVS: 423 (M-H).

10

20

25 .

30

35



1H NMR (500 MHz, Divl SO deuterated TFA) 8.49 (d, J = 5.7 Hz, 1H), 8.08(d, J
=, 1.8 Hz, 1H), 7.90 (dd, J = 8.3, 1.8 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H),
7.41 (d, WO205/07m214, 1H), 4.85 (d, J = 14.0 Hz, 2H), 3. 66PQIHAPIICN0I0577 Hz,
2H), 3.55 - 3.38 (m 4H), 3.26 - 3.06 (m 4H), 1.86-- 1.76 (m 2H), 1.69
(s, 4H), 1.58- 1.45 (m 2H), 1.29 (d, J = 20.5 Hz, 12H). 15 FS433: Acetic
aci d 44444-(5,5,8,8-tetranmethyl-5, 6, 738-t et r ahydr onapht hal en- 2-y1) -
pyrimdin-2-yl]piperazin-1-yl}butyl ester: NIv liLir) 20CA'k./%"/-0)L,
The pr epar at |F@|50r|s carried out anal ogously to FS401. The crude product is
Loyed..dir.

( e tmhto d A, re) ra&@a%?% ﬁlﬁ)‘i‘y 5! g{%ﬁéth?ﬁt} §|7 ‘8- tetrahydrona%hthaTer‘?’23*5"‘"

4- { 4- [ 5- Met hoXpydadinc2-5l]giperazin-i seentan-5-06, 7, 8-t et r ahydr onapht hal en- 2-yl ) py

ridin-2-yl]piperazin-1-yl }butan-1-ol acid- 30 OH The preparation
I's carried out anal ogously to FS402. The product is in the form 350f the
triflubroacetate. [ 2011/ 072791PCT/ EP2010/ 007057 137 @
NN + HO A A0 —0 SN
HN\) Q\/\\/\/c

5 ml of THF and 200 i of glacial acetic acid are added to 100 mg (0.29 mmol) of
10 1-[6—(5 5,8,8-tetramethyl-5,6,7 8-tetrahydronaphtha|en-2—yl)pyridin-2-y|]pipera-

.mlxture is strrred for 15 min. 128 mg (0.57 mmol) of sodium tnsacetoxyboro— s
hydride are subsequently added, and the reaction mixture is stirred at room tem-
erature. for48.h.and subsequenily.filtered. The,
the residue is purified by means of reversed phase chromatography
Yield: 84 mg, white solid. Rt. = 2.69 min (method B), LCMS: 436 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) & 7.90 — 7.84 (m, 2H), 7.69 (dd, J =
.. 8.2,1.9, 1H), 747(d J 83 1H) 729(d J 74 1H) 711(d J=8.7, 1H), 454
| ‘(d J= 139 2H) 368 (d J— 11 .6, 2H), 3.47 (t J=86.3,2H), 340 (t, /=124, 2H),
20 - 3.24-314(m, 4H), 1.79-1.72 (m, 2H), 1.72 (s, 4H), 1.58 — 1.47 {(m, 2H), 1.47 —
1.37 (m, 2H), 1.32 (d, J = 13.5, 12H).

15

The following compounds were prepared analogously to FS501. !f the hydrochlo-
ride was employed as starting material, the starting material was suspended in

o5 .. .THE with 2 euiv. of DIPEA, stirred for 30.min, and glacial acetic acid, aldehyde
and reducing agent were subsequently added.

FS502: 6-{4-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-2-yl]-
piperazin-1-yl}pentan-1-ol:

30 /I

NS NN

The preparation is carried out analogously to F501.
35 Yield: 92 mg, beige solid. Rt. = 2.65 min (method B), LCMS: 408 (M+H).



Yield: 14 ng, colourless oil. R. = 2.98 mn (nethod ), LCIVB 452(M+H)
J:

I H NVR (50 DVBQ deut erated-TFA) 6 7.82 (d, 9.4 H},d (s
1H), 7.49 PcF&““h"m’s 2, 1.8 Hz, 1H) 7 40 (d, J = 8.3 Hz, P(ﬁl&"z f‘i‘%‘bﬁ =
9.4 Hz, 1H), 4.27 (d, J = 13.2 He, 380(s 3H) 367-356(m2H)

3.48(t, J = 6.0 Hz, 2H), 3.40 - 3. 30 (13 3.20 - 3.08 (m 4H), 1.81

-1.73 (m 2H), 1.67 (s, 4H), 1.54 - 8 6(m 2H) 126(s 12H) 10 15 20

25 30 WD 2011/072791PCT/ EP2010/ 007057 138 FS50 epar ation

5-{4-[6- (5,5, Bé%@%wﬁ?hws@f%e#erﬂte@eﬁwWd%nap‘%?[ (HaI1Eh-268 Ch U=
24, BIHYET: @ngﬂ:yb}mnme (&«;@iss 1H§.«a§- f I ;4 Y290l

gl acial acetic acid are added t (((gi g{)

146 (5, 5.5, Booh P MPE 6, €158 LEb otk driaht AED a2y 5 §% Pn- 2 y1 1 pi p

erazine, and 3% 0y, 3(1QmS?H§W33£Q DB 15 (Hydﬁpwgse@tﬁﬂéls Eﬁra @dﬂ%? (hhe reaction

mxture is stirred fo | )

tri sacét oxyb&bnla? rde49a(t"é %Ub%é%%t’lv”a%cfe%?"ﬁnﬁ% Kﬁasﬁéact ion mixture is
stirred at roomtem sera re

0CaM at gqW Pd-1 henQt t eal bt gsj k-eYaP-Qrateit-antho 15the residue is purified
by means of F&PPsed phase chromatography. Yield: 64 ng, white solid. R. =

2.69 min (mtmqsﬁh‘%b%h£@§7 Mgy aF iR My BHERY ot er at ed TFA

6 7.90 - 7.84 J= 8.3, 1H),

7.29(d, J= 7 PAperggn- -yi}pentan 1-o|

T

Yield: 99 mg, yellow ’oil., Rt. = 2.58 min (methed B), LCMS: 408 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) 8 7.96 (s, 1H), 7.79 — 7.73 (m, 1H),
773-766(m, 1H), 7.31 (d, /=74, 1H), 7. 14(d J=8.0, 1H) 698(d J=8.0,

“1H), 4.52 (d, J = 14.1, 2H), 3.65 (d, J=12.0, 2H), 3.45 (t, J= 6.3, 2H), 3.34 — 3.24
(m, 2H), 3.21 = 3.10 (m, 4H), 2.78 (t, J = 6.2, 2H), 1.83 — 1.64 {m, 6H), 1.53 — 1.46

20 (m, 2H), 1.39 (dd, J=15.1, 7.9, 2H), 1.32 (s, 6H).
FS504:
ol 5-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetra-
hydro -2H-1,2'- b|pyrldlnyl-4-ylam|no]pentan 1-ol:

The preparation is carried out analogously to £501.

Yield: 24 mg, pale-yellow solid. Rt. = 2.77 min (method A), LCMS: 450 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) 8 8.03 (dd, /=9.0, 7.5, 1H), 7.74 (d, J
=1.8, 1H), 7.60 - 7.52 (m, 2H), 7.33 (d, J= 9.0, 1H), 7.20 (d, J = 7.3, 1H), 4.40 (d,
J=13.4, 2H), 3.51 - 3.42 (m, 3H), 3.27 {t, J=12.1, 2H), 3.03 - 2.98 (m, 2H), 2.21

(d, J=10.3, 2H), 1.78 — 1.63 (m, 8H), 1.55 - 1.39 (m, 4H), 1.33 (d, J=13.0, 12H)}.

30

35



7.11 (d, J = 8.7, 1H), 4.54 (d, J= 13.9, 2H), 3.68(d, J= 11.6, 2H), 3.47
(t, J=6.3 ZF% 3.40 (t, J=12.4, 2H), 203.24 - 3.14 ( 45%6 .- 1.72
(m 2H), YORUWU2P4y “1.58 - 1.47 (m 2H), 1.47 - 1.37 (" "]‘9"10.;@‘} (d, J
= 13.5, 12H). The foll owi ng conpounds were prepared anal ogously to FS501.

I f the hydrochl oride was enpl oyed as1§barting material, the starting

mat eri al was suspended in 25THF with euiv. of DIPEA, stirred for 30 mn,
and gl aci al acetic acid, aldehyde and reduci ng agent were subsequently

added. FS502:
244167 Pisse6hy. bhyde onapht-hal-en=-2-y0p’

pi perazi n-1-yl }pent an- 1-ol : 2011/ 072791PCT/ EP2010/.007057 139 1H NMWVR
(400 Mz, Dwé&dé[‘}ﬂg';‘%%ﬂﬁtr?ﬂ‘#&'"i’?ﬁ Y .3664:')'0' "V%‘?'a%'%‘gy'?ﬁ?" 3nd- e
8.8, 1H), 4.%8(d, J= 13.7, 2H), 3.69(d, J= 11.3, 2H), 3.49(t, J= 6.2, 3H,

3.38 - 3.31 (m 1H), 3.29 - 3.15 (m 4H), 2.85 (t, J = 6.3, 2H), 1.87- 1.67
(m 56f), 1.59 - 1.49 2H), 1.43 (dd, J= 14.8, 7.9, 2H), 1.31 (s, 6H).

FS503:
?iiatrahydronaphthalen-2-y1)pyridin-2-y11-

5-{416-(8,8-D
pi perazin-1-yl N _~_~_-OH

10 The preparation is carried out anaiogously to F501.
£ wYield:.98.mg,.0il.-Rt.=.2.72.min.(method.B),.LCMS:.422.(M#H) s ——
L ] H-NM R ( 400-MH Z- DM S 5] !'Cl euterate d-TF A)678 8 __..;7,,37.9 (,m ;-.6,2 H )| D ( C|, J = 4\; T

1H), 7.30 (dd, J = 10.4, 7.7, 2H), 7.08 (d, J = 8.6, 1H), 4.54 (d, J = 13.9, 2H), 3.67
| (4, J=12,5, 2H), 346.4,./= 6.3, 2H), 3.36.(t, . =.12.5, 21H), 3.25 = 3.12.(0, 4H)s oo
e
14H).

- FSs06: .
5-{4-[6-(1,1-Dimethylindan-5-yl)pyridin-2-yljpiperazin-1-yl}pentan-1-ol:

20 7

N\/\//\_/IOH

The preparation is carried out analogously to F501.

Yield: 105 mg; viscous oil. Rt. = 1.71 min (method C), LCMS: 394 (M+H). ~

'H NMR (400 MHz, DMSO/deuterated TFA) 5 7.90 (t, J= 8.1, 1H), 7.81 - 7.72 (m,
Y731 (dd] =0T 7. 2HY, 7140d, U= '.'7‘,“""1‘H)“,""; 455(dJ 1474 2H), 388 T

(d, J=12.0, 2H), 3.48 (t, J = 6.3, 2H), 3.46 — 3.35 (m. 2H), 3.29 — 3.09 (m, 4H),

297 (t, J=7.2,2H),1.97 (t, /=7.2, 2H), 1.76 (dt, /= 15,5, 7.8, 2H), 1.68 — 1.37

(m, 4H), 1.28 (s, 6H).

25.
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e preparation is carried out analogousty.to Yield: 99 ng, yellowoil., Rt.
= 2.59 mn (nmethod B), LCVs: 408 (M+tH). 1H NMR (500 WHz, DWMSQ deut er at ed
TFA) 57. 980QE1IALRROL 7.79 - 7.73 (m 1H), 7.73 - 7.66 (m AGYOPIIGYTNS, J=
7.4, 14, 7.14 (d, J = 8.0, 1H), 6.98 (d, J = 8.0, 1H), 4.52(d, J= 14.1,
2H), 3.65(d, J= 120, 2H), 3.45(t, J = 6.3, 2H) 3.34 - 3.24 (m 2H), 3.21
-3.10 (m 4H), 2.78 (t, J =6.2, 2H),'41.83- 1.64 (m 6H), 1.53- 1.46 20(m
2H), 1.39 (dd, J= 15.1, 7.9, 2H), 1.32 (s, 6H). FS504:
5-16'-(5,5, 8F§5¢étranethy1 5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) - 3 4 5 6-tetra
S dee B30
carried out AREF%%tlgl élﬁ E)E'A@Sd(ﬁmtwlﬁgmgﬁ 8179tet5 -ﬁgg %@vﬂglg .
2.77 mn (nemrmdmy-yllpm@azmseylrmpam -1904 NI\/R (500 MHz, DVBQ deuterat ed TEA)
58.03 (dd, J = 9.0, 7.5 1H), 7.74(d, J = 1.8, 1H), 7.60 -
7.33 (d, J = 9.0, 1H), 7 20 (d, J = 7.3, 1H), 4.40 (d,- J =[13.4, 2H), 3.51
-3.42 6m 3H), = 12.1, ° 3.03 - 2.98 .

10.3, 2H), 1.I8 ¢ _' 01. 39 em:)a4!j)
12H). WO 2010/ 472 %2010/ 0BR0%7_140

0
5-{416- (1, 1, 3¢3 etrarretLhyP'l“‘ndan 5- yOp ridin-2-yl]piperazin-1- Ape ﬁ’i -
ol: 5 10The preparation is carried out anal ogously to F501. 1H)©

(dd, J= 10.4, 7.7, 2H), 7.08 (d, J= 8.6, 1H), 4.54(d, J= 13.9, 2H, 3 67

10 Step b

15

Step a:
The reaction is carried out analogously to F501.

20 Yield: 220 mg, oil. Rt. = 3.59 min (method A), LCMS: 563 (M+H).

Step b
The protecting group is cleaved off analogously to FS 201:
Yield: 51 mg, yellow solid. Rt. = 2.78 min (method A), LCMS: 423 (M+H).
95 e \HNMR.(500 MHz, DMSO/deuterated TFA) 8 7.91.—7.84 (m-2H),. 7.71 (dd, J =~ -
83,19, 1H),747 (d, J=8.3,1H),7.31(d, J=7.5 1H), 7.12 (d, /= 8.7, 1H), 4.02
2(bp3H);<3:90:=:3:81:(mpAH) 3:73«(ddd i =:16:9:11:6 24:9 22 H)=3:55*(d d el =144
4.6, 6H), 3.40 (dd, /=14.2, 6.6, 1H), 1.72 (s 4H), 1.32 (d, J =17.8, 12H).
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. (d, J.= _125,2171), 3.46.(t,"J.F"'6.3,"2H),,3-36 (t,,
=2L-1),..325.-",3".12"(ml. . 4a), 151.96(s, 2H), 1.74 (dI J=15.5, 7.9,

OH), 1.5WE@MUYT913. 9, 6.8, 2H), 1.46- 1.28(m 14H). FSHSG/EP2010/007057
5-{4-16-(1, 1- D net hyl i ndan. . 5-yQpyri di n- 2-yl Thi perazi n-1-yl}pentan-1-ol: 20
The preparation is carried out anal oq gsly to F501. 25Yield: 105 ny,
viscous oil. R. =1.71 mn (rrethod C) LCMS: 394 (MtH). 1H NWVR (400 MHz,
DVsSQ deut erated TFA) 57.90 (t, J 8.1, 1H), 7.81 -7.72 (m (d, J = 12.0,
2H), 3.48 (tFS50& 6.3, 2H), 3.46 - 3.35 (m 2H), 3.29 - 3.09 (m 4H

s blelslpond éé’Z{a‘F’if&‘ i5; éLTgFra'%thyi o i A e erreaey

FS507: ' (R mwﬁnnbylwtw—1(ca 5 8, 84etranet hyl: 5;
6,7, 8=t et rahydr o' naphthal en- 2 yl)—"

pyr|d|n 2-yl]
5

5

The preparation is carried out analogously to F501.
Yield: 165 mg, vellow oil. Rt. = 2.88 min {(method B), LCMS: 435 (M+H).
'H NMR (400 MHz, DMSO/deuterated TFA) 8 7.54 (s, 1H), 7.43 = 7.32 (m, 3H),

1
) 0 7.21(s, M), 7.15(d, /= 7.9, 1H), 7.01 (dd, J = 8.1, 1.9, 1H), 3.97 (d, J = 12.8, 2H),
364 (d,J=115,2H), 348 (t, J=62,2H). 329 -307 (m, 6H), 184— 168 (m,
6H), 1.50 — 1.38 (m, 4H) 131 (d J=151, ‘I2H)
FS509:
15 5-{4-[3-(2-Methoxyethoxy)-6-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydronaphthalen-
2-yl}pyridin-2-ylJpiperazin-1-yl}pentan-1-ol:
0/
A0
20 \N N‘
@
HCI \
OH
S25 e Thg preparation is carried out analogously to F501. The product is in the form of
the hydrochleride.
Yield: 368 mg, yellow oil. Rt. = 3.15 min (method A), LCMS: 510 (M+H).
'H NMR (400 MHz, DMSOQO/deuterated TFA) 8 7.90 (d, /= 1.8, 1H), 7.69 (dd, J =
8.2, 1.7, 1H), 7.42 (dt, J = 14.7, 8.3, 3H), 4.33 (d, J = 13.5, 2H), 4.25 ~ 4.20 (m, 2H),
30

3.78 ~3.72 (m, 2H), 3.63 (d, J=11.6, 2H), 3.47 (t, /= 6.3, 2H), 3.38 (s, 3H), 3.36 —
3.15 (m, 6H), 1.73 (d, J=24.6, 6H), 1.57 - 1.47 (m, 2H), 1.41 (d, J=7.3, 2H), 1.31
(d, J=21.0, 12H).
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r (=0 N N Step a NHN N ThX-to0 ?NJ?" O 101 St epb Step a.: The
reaction is carried out anal ogously to F50L1. 20Y| el d: 220 , oll. Rt.
3.59 mn VREORGY2A)YL, LCovs: 563 (M+H). Step b.: The prot ec'%‘ﬁ@"@i%%“ﬁ7s
cl eaved off anal ogously to FS 201: Yield: 51 rrg, yellow solid. Rt. = 2.78
mn (method A), LCMS: 423 (M+H). 251H MR (500 MHz, DMSQ deuterated TFA) 6
7.91 - 7.84 (m 2H), 7.71 (dd, J =

F8510:

5:{4:[2-(5;5;8;8-Tetramethyl:5:6;7;8-tetrahydronaphthalen-2-yl)pyrimidin=4-y|
piperazin-1-yl}pentan-1-ol:

© U0

The preparation is carried out analogously to FS501. The product is in the form
of the hydrochloride.

OH

10
Yield: 77 mg, belge solid. Rt. = 2.43 min (method A), LCMS: 437 (M+H) __
IHNMR (500 MHz, DIVISO)ES 11_____03 (s, 1H), 8.46 (d, J=71 Hz, 1H) 8.29 (d J=
1.8 Hz, 1H), 8.06 (dd, /=8.4, 1.9 Hz, 1H), 7.565(d, J=8.4 Hz, 1H), 7.17 (d, J =
8.1 Hz, 1H), 4.77 (b, 1H), 3.6 — 4.1 {(superimposed, 6H), 3.42 (1, J = 6.3 Hz, 2H),
i 02 2:7.3,08 (M, 4H), 1.84 - 1,61 (m, 6H),.1.53 = 1.41.(m, 2H), 141 =119, 14H)ne
15

FS 511:

5-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyrimidin-2-yl]-
.._Piperidin-4-ylamino}pentan-1-ol:

3
e
20 NWOH
HCl H

The preparation is carried out analogously to FS501 using 1 eq. of 5-hydroxy-
pentanal. The product is in the form of the hydrochloride.

Yield: 23 mg, beige solid. Rt. = 2.80 min (method A) LCMS: 451 (IVI+H)

B TR RNV = (400 MHz, DMSO/deuterated TFA) 5 8.51 (d, J = 6.3 Hz, 1H), 8.17 (d, J
= 1.9 Hz, 1H), 8.00 (dd, J = 8.4, 1.9 Hz, 1H), 7.57 (dd, J = 20.1, 7.4 Hz, 2H), 4.77
(d, J =10.3 Hz, 2H), 1.78 = 1.61 (m, 8H), 1.55 — 1.39 (m, 4H), 1.33 (d, J = 16.5
Hz, 12H).
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30 142 FS508: 5-{4-[3-(5,5;

8,8-Tetramet hyl-5, 6,7, 8-t etrahydronapht hal en- 2-yl ) phenyl F

pi per azi nWP%OFI}/??é?ﬂlan 1-01: 10 The preparation is car rFEHERH /007057

anal ogously to F501. Yield: 165 ng, yellowoil. Rt. = 2.88 mn (method B),

LCVS: 435 (MrH). 1H NVR (400 Mz, DVSQO.deuterated TEA) 67.54 (s, 1H), 7.43

- 7.32 (m 3H), 7.21 (s, 1H), 7.15(d¥4 = 7.9, 1H), 7.01 (dd, J = 8.1, 1.9,

1H), 3.97(d, J = 12.8, 2H), 3.64 (d, J = 11.5, 2H), 348(t J = 6.2, 2H).

3.29 - 307(m 6H), 1.84 - 1.68 (m 6H, 1.59 -1.38 (m 4H), 1.31 (d, J =
1.2 \ o

PN T

n- { 2- yOEJyrl di® n{QI 3F15%X%§PHZ§'WH1¥Kﬁ§BéﬁFHﬁhYLd’BPap'bthG'eZ'oz‘m%yrﬂF Btation is

carri ed out aHairsgidin#ylanirejpantamieolpr oduct is in the formof the

hydr ochl ori de.
5

tetranet hyl t et rag{\gdr onapht hal e

10 The preparation is carried out analogously to FS511. The product is in the form
o of the hydrochlioride. _
Yield: 30 mg, beige solid. Rt. = 2.49 min (rnethod A) LCIVIS 451 (M+H)
1H NMR (500 MHz, DMSO/deuterated TFA) § 8.39 (d, J = 7.5 Hz, 1H), 8.20 (d, J
=2.0Hz, 1H), 8.01 (dd, J = 8.4, 2.0 Hz, 1H), 7.59 (d, J=8.4 Hz, 1H), 7.22 (d, J=
s 6 Hzp TH), 6:26+(d 0 =13:3"Hz; M H), 4:457(d 0 ="13:6'Hz, TH); 3:55 (dd ="
15 - 13.3,9.2 Hz, 1H)349(t.J 6.2 Hz, 2H), 3.42 (t, J =12.7 Hz, 1H), 3.30 - 3.21
(m, 2H), 3.06 — 2.97 (m, 2H), 2.29 (s, 2K), 1.80 — 1.63 (m, 8H), 1.57 — 1.49 (m,
2H), 1.49 - 1.40 (m, 2H), 1.34 (d, J = 22.5 Hz, 12H).

Fé 51"‘3:
5-{4-[5-(2-Hydroxyethoxy)-6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-

20 2-yl)pyridin-2-yl]piperazin-1-y{}pentan-1-ol:
D5 i LN e | i
The preparation is carried out analogously to FS501.
30 Yield: 63 mg, beige solid. Rt. = 2.75 min (method A), LCMS: 496 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) 8 8.01 (s, 1H), 7.72 (d, J = 8.3 Hz, 1H),
7.61 (dd, J = 9.1, 2.7 Hz, 1H), 7.37 (d, J = 8.3 Hz, 1H), 6.97 (dd, J = 9.1, 1.7 Hz,
1H), 4.32 (d, J = 13.4 Hz, 2H), 4.04 (t, J = 5.0 Hz, 2H), 3.73 (t, J = 5.0 Hz, 2H), 3.61
(d, J = 11.7 Hz, 2H), 3.43 (t, J = 6.3 Hz, 2H), 3.26 — 3.07 (m, 6H), 1.78 — 1.63 (m,
6H), 1.53 — 1.44 (m, 2H), 1.40 — 1.34 (m, 2H), 1.29 (d, J = 6.5 Hz, 12H).
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Yield: 36 ng, yellowoil. Rt. = 3.15 mn (nmethod A), LCVs: 510 (MtH). 1H
NVR (400 MHz, DMVBQ deut er at ed TEA) 67.90 (d, J = 1.8, 1H), 7.69 (dd, J =
8.2, 1.7,WORPIOT2HR (dt, J= 14.7, 8.3, 3H). 4.33 (d, J = PCJ/EP203480705] o5 _
4.20 (m 2H), 30 3.78 - 3.72 (m 2H), 3. 63 (d, J = 11.6, 2H), 3.47 (t, J =
6.3, 2H), 3.38 (s, 3H), 3.36 - 3.15 (1n]i 1.73 (d, J= 24.6, 6H), 1.57-S
1.47 (rn, 2H), 1.41 (d, J = 7.3, 2H 31 (d, J= 21.0, 12H) 143 FS510:;
5-{4-(2-(5,5,8,8-Tetramet hyl-5, 6, 7 8-tetrahydronapht hal en-2-yQoyri m di n-4-y
11- pi perazi rfsfeiﬂil}pent an-1-ol : The preparation is carried out

VosdoC 2F[§5[Q-'k5 HYAo ﬂm}m.b&ahﬂ A 2f(©f5m 380k arh Bty N8 BL708pdtRd 0
37
NVR (500 M prife g? y"? -3@3% FIR@;{ ﬁz‘k‘gﬁ% 457 (M.

829(d J =
Hz, 1H), 8. (dd, J = 84 1.9 Hz, 7.55 (d, J = 8 7.17
= 6.1 Hz, , 4.77 (b, 1H) 3.6 - 4.1(super|rrposed 6H) 342 (t, J
biz ®&H), 1.53 - _1.41 (rn, 2H), 1 15 FS 511:

5,5, 8 8-Tletranet hyl-5, 6, 7 8-t etrahydronapht hal en- 2- Apyri m di n-2-y11
i peridin-4-yl anj no} pent an-1-ol:
=
|

>N N

N
10 \
: - . D0 <1 B A

G
R

The preparation is carried out analogously to FS501.
Yield: 74 mg. Rt. =3.14 min (method A), LCMS: 625 (M+H).

15

FS515:
5-{4-[5-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-3-yl]-
piperazin-1-yl}pentan-1-ol:
N
20 Xy
N
@
CIH \H\
%i’; OH
28 g preparation is carried out analogously to FS501. The product is in the form
of the hydrochloride.
==Yield: 29 Mg beige solid) RE"E2.51 min (method A), LCMS 436 (M+R). "
"H NMR (500 MHz, DMSO/deuterated TFA) & 8.58 (d, J = 1.0 Hz, 1H), 8.52 (d, J =
2.4 Hz, 1H), B.29 (s, 1H), 7.71 (s, 1H), 7 62 — 7.47 (m, 2H}, 4.31 (d, J = 14.0 Hz,
30 2H), 3.71 (d, J=12.1 Hz, 2H}, 3.55 {t, J = 6.2 Hz, 2H), 3.46 (, J = 12.3 Hz, 2H},

3.23 (dd, J = 21.1, 12.8 Hz, 4H), 1.81 (d{, J = 16.1, 8.0 Hz, 2H), 1.75 (s, 4H), 1.64 -
1.53 (m, 2H), 1.53 — 1.41 (m, 2H), 1.34 (d, J = 17.0 Hz, 12H).
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The preparation is carried out anal ogously to FS501 using 1 eq. of
5- hydroxy“eent anal . The product is in the formof the hydrochl orlﬂ?e Yi el d:
23 1y, §EOL42W R. = 2.80 min (nethod A), LOVS: 451 KqHZOI7RKR (400
MHz, DMSQ deut er at ed TFA) 6 8.51 (d, J = 6.3'Hz, 1H), 8.17 (d, J = 1.9 Hz,
1H), 8.00 (dd, J = 8.4, 1.9 Hz, 1H),1% 57 (dd, J = 20.1, 7.4 Hz, 2H), 4.77
2.95 (rn, 2H) 224(d J = 10.3 ,178-161(m8|—|),155-139
(m 4H) , %(S = 16.5 Hz, 12H). wo 2011/ 072791PCT/ EP2010/ 007057 144
(112 (5 5 §1Q'etrarret hyl-5, 6 7, 8 tetrahydronapht haI en- 2- yQoyrl md| n- 4-

anal ogousl y %éiper%}]ﬁ Q%ﬂﬂ#ﬁén UESTAL the form of the hydrochl ori de

Yield: 30 ny, el . =2.49 min (method A), LCMS: 451 (M+H). 1H
NVR (500 MHz, DvsQ deuterated TFA) 5 8.39 (d, J = 7.5 Hz, 1H), 8.20 (d, J =

2.0 Hz, 1H), J =84, 2.0H, 1H, 7.59 (d, J = 8.4 Hz, 1H), 7.22
(d, J & 7.6 ~26~(d, J = 13.3 Hz, 1H), 445(d J .= 13.6 Hz, 1H)-;

3.55 (dd, J . Hz, 1H), 3.49 (t, J = 6.2 Hz, 2H), 3.42 (t, J =
12.7 Hz, 1H), /.30 - 3.21 (Im 2H), 3.06 - 2.97 (m 2H), 2.29 (s, 2H), 1.80-

1.63 (m 8H), 1.57- 1.49 (m]2H), 1.49 - 1.40 (m 2H), 1.34 (d, J = 22.5
Hz, 12H). 20 FS 513cH
5-{415- ( 2- Hydr oxyet hoxy) - 6- (5¢%, 8, 8-t et ranet hyl -5, 6, 7, 8-t et rahydr onapht hal e

n2- yQayrl di nPa YRR EAlrida ¥lie HeER0:1 tPRS501. The product is in the form
of the hydrochloride.

=¥ ield ] 0*mg=viscous-oil»Rt=-3:05*min*(method"AY"LCMS 466" (M+H):

FS517:

i A O )2 3= 1-[4(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-2- - .. s
15 .. yllptperidin-4-ylamino}propane-1,2-diok:

= #
L  h ;é : /[\ I C L
NN o0 b - . NN _— NN
.~ 'O\NH, )( . O\ﬁ/m,,(_og/\ c,,@ﬁ’""{:H

. The preparation is carried out analogously to FS511. The intermediate is dis-
solved in methanol for the acetal cleavage, and methanolic HCI is added, and
the mixture is stirred at room temperature for 1 h. The crude product was purified

. by means of preparative HPLC and converted into the hydrochloride using

methanolic HCI.

Yield: 16 mg, viscous oil. Rt. = 2,70 min {(method A), LCMS: 439 (M+H).

20

e 26 e MR (500 M DMSOTS RIS TR AT 5528 [ TH) B TS G TS T8 T
1H), 8.01 (dd, J = 8.4, 1.8 Hz, 1H), 7.61 (d, J = 6.5 Hz, 1H), 7.55 (d, J = 8.4 Hz,
=) 478 (b2H)23:92:=:3.83:(m;=1H),23:59:=-3:49 (m;:2H);23:46=:3,39:(m= H) sy
3.28 (t, J=12.4 Hz, 2H), 3.19 (dd, J =12.6, 2.8 Hz, 1H), 2.96 (dd, J = 12.8, 9.5
Hz, 1H}), 2.35 - 2.23 (m, 2H), 1.85 - 1.69 (m, 6H), 1.34 (d, J = 20.5 Hz, 12H).
30
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The preparation is carried out anal ogously to FS501. 30Yield: 63 ng, beige
solid. R, = 2.75 min (nmethod A), LCMS: 496 (M+H). 1H NVR (500 M
DVBQ deut¥PaPH@7FA) 5 8.01 (s, 1H), 7.72 (d, J = 8.3 Hz PCIEP20R/E{057qq
= 9.1, 2.7 Hz, 1H), 7.37 (d, J = 8.3 Hz, 1H), 6.97 (dd, J = 9.1, 1.7 Hz,
1H), 4.32 (d, J =13.4 Hz, 2H), 4.04,(1, J =50 H, 2H, 3.73 (t, J =5.0
Hz, 2H), 3.61 (d, J = 11.7 Hz, 2H), 3%43 (t, J = 6.3 Hz, 2H), 3.26 - 3.07
(m 6H), 1.78 - 1.63 (m 6H), 1.53- 1.44 (m 2H), 1.40 - 1.34 (m 2H), 1.29
(d, J = 6.5 BP3182H). Wp2011/072791PCT/ EP2010/ 007057 145 FS514:
2 614~ (5= ks ORPD @S, BI8) THtRANGHRY 1256 7y8L  etrrhly 8 rdn aphhdl @t 28l iytid i £
YBlpeafid Mo indidhopanb ociighny| ysoi ndol e- 1,3 di one: The
arried’out affal’6gously to FS501. Yield: 74 ng. R. =3.14
#6825 (MrH). 15 FS515:

: hyl-5, 6, 7, 8-t et rahydr onapht hal en- 211) pyri di n- 3-yap
- 1MNo1! ClH %ﬁThe preparation is carried out
H

t rahydr onaph
preparation
mn (method A
5-{445- (5,5, 8%
perazi - 1-yl}

anal ogously t 1. The ©"I's in the form

OH
HCI

The preparation is carried out analogously to FS517. The product is in the form
of the hydrochloride.

10 Yield: 22 mg, solid. Rt. = 2.42 min (method A), LCMS: 439 (M+H).
H NMR (500 MHz, DMSO/deuterated TFA) 5 8.36 (d, J = 7.5 Hz, 1H), 8.20 (d, J
=20 Hz 1 H), 8.01(dd, J=8.4-2.0 Hz; 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.19(d, J =
7.5 Hz, 1H), 5.30 (d, J = 12.8 Hz, 1H), 4.45(d, J = 12.5 Hz, 1H), 3.96 — 3.85 (m,
1H), 3.64 — 3.50 (m, 2H), 3.50 — 3.33 (m, 2H), 3.27 — 3.16 (m, 2H), 2.98 (dd, J =
126, 9.5 Hz, 1H), 2.41 - 2.25 (m, 2H), 1.86 —1.67 (m, 6H) 1.43-1.28(m, .. . ...
12H).

15

FS519:

‘ 5-{4-[4-(5,5,8,8-Tetramethy|-5,6,7,8-tetrahydronaphthalen-2-yI)pyrimic!in72-_yl]-
piperazinAylpentandol: ) P il o .

20

The preparation is carried out analogously to FS501. The product is in the form
- of the RyarGehIGHAE DR S R o B

Yield: 58 mg, beige solid. Rt. = 2.98 min (rmethod A}, LCMS: 437 (M+H).
IHNMR (400 MHz, DMSO/deuterated TFAY 6847 (d°J 5.6 Hz, 1H), 8.05 (d, J ="+ =+~
1.9Hz, 1H), 7.87 (dd, J = 8.3, 1.9 Hz, 1H), 7.44(d, J=84 Hz, 1H),7.38 (d, J =56
Hz, 1H), 4.82 (d, J = 14.6 Hz, 2H), 3.62 (d, J = 11.7 Hz, 2H), 3.48 — 3.34 (m, 4H),
3.14 - 3.03 (m, 4H), 1.68 (d, J = 15.8 Hz, 6H), 1.51 —1.41 (m, 2H), 1.35(dd, J =
15.1, 7.9 Hz, 2H), 1.26 (d, J = 16.5 Hz, 12H).

30
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of the hydrochloride. Yield: 29m beige solid. R. 2. 51 mn (nmethod 1H NWVR
1.

(500M—|z erated TEA) 5 8.58 (d, J = 1.0 Hz, = 2.4
Hz, g%ﬁ@?ﬁi 7.71 (s, 1H), 7 62- 7.47 (m 2H) 1}121’1 ?dd/&josi 14.0
H2302H) 371(d J=12.1Hz,2H) 3.55 (t, J =6.2 Hz, 2H), 3.46 (t, J
= 12.3 Hz, 2H), 3.23 (dd, J = 21.1, 1288 Hz, 4H), 1.81 (dt")= 16.1, 8.0 Hz,
2H), 1.75(s, 4H), 1.64 - 1.53 (m 2H), 1.53 - 1.41 (m 2H), 1.34 (d, J =
17.0 Hz, 12H)g 2%{\0 2011/ 072791PCT/ EP2010/ 007057 146 FS516:
54415- Met hoxy 8 5,5,8,8-tetranet hyl-5, 6(7, 8-tetrahydronapht hal en-2-yl) pyri
disn=2-yl ], 15:5,8,8{Tp{remesiny)-5,6, D 8:tetrahyshionaphthelep: 2 phpyimistin eyl

out anal ogousphpertcnn-ﬁs;ﬁﬁ)ﬁ:mo'ibﬁ)mrnoﬂupt isinthe formof the hydr ochl ori de.
Yield: 70 ng, viscous oil. Rt. = 3.05 mn (nethod A), LCVS: 466 (MH).
FS517:

CIH

10 The preparation is carried out analogously to FS511. The protecting group was
cleaved off by treatment with TMAF in THF at room temperature. The product is
. in the form of the hydrochloride....

Yield: 18 mg, beige solid. Rt. = 2.46 min (mefhod A) LCMS: 423 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) 3 8.31 (d, J = 7.5 Hz, 1H), 8.14 (d, J =
. 2.0Hz 1H),7.95(dd, J = 8.4, 1.9 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 7.14 (d, J =
15 . 7.6 Hz, 1H), 5.22(d, J = 13.3 Hz, 1H), 4.38 (d, J = 13.4 Hz, 1H), 3.58 — 3.46 (m
3H), 3.36 (t, J = 12.6 Hz, 1H), 3.26 — 3.12 (m, 1H), 3.07 (t, J = 7.5 Hz, 2H), 2.25 (d,
J =12.0 Hz, 2H), 1.86 — 1.75 (m, 2H), 1.75 — 1.57 (m, 6H), 1.30 (d, J = 16.4, 12H).

FS521:

4 (8)-3-{1-[2-(5,5,8,8-Tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-4-
20 .. Yllpiperidin-4-ylamino}propane-1,2-diol:

HCI
25

“The preparation’is’carried ‘out analogously to FS517. The productisin’ thie form
of the hydrochloride.
- Yield:=1 ;mg;-\jg.gltind Rt =2.66 min (method“A) LCMS: 438 (M+H). N
1H NMR (400 MHz, DMSO/deuterated TFA) B 7.98 (dd J=91,74 Hz 1H) 7.63
(d. J=1.3Hz, 1H), 7.52-7.41 (m, 2H), 7.28 (d, J = 9.1 Hz, 1H), 7.10 (d, J= 7.3
30 Hz, 1H), 4.33 (d, J = 13.7 Hz, 2H), 3.83 (q. J = 9.0 Hz, 1H), 3.53 — 3.33 (m, 3H),
3.24 (t, J=12.1 Hz, 2H), 3.12 (dd, J =12.6, 2.9 Hz, 1H), 2.91 {dd, J =126, 9.5
Hz, 1H), 2.21 (t, J = 13.1 Hz, 2H), 1.89 - 1.70 (m, 2H), 1.67 (s, 4H), 1.27 (d, J =
9.9 Hz, 12H).

35




(S)-3-{1 44-(5,5,8,8-Tetramethyl-5,6,7,8-tetra hydrona phthal en-2-yQyrimd

in-2- 15y eridin-4-ylam no}propane 1,2-diol: 20The rati IS

carried o\%bzﬁhlzq"a@éusl y to FS511. The internediate is di srpé’lgl‘g%ﬁéd(}?#-’

met hanol for the acetal cleavage, and nethanolic HCl is added, and the

m xture is stirred at room tenperat urg for 1 h. The crude product was

purified by means of preparative HPL(j: and converted into the hydrochloride

usi ng net han IE';)SQZHG Yield: 16 ng, viscous oil. R. = 2,70 min (nethod A,

: 25 1H NWR (500 MHz, DWMSQ deut er at ed TFA) 68.49 (d, 1H)

-9l L5 Mdthibxy-8:(6.5, E{,ﬂdetralneth&-ﬂﬁ,;: 8-BottéhydidhHaphthAldn2ek!)-=

Hz, 1H), 7. 5%h(eﬁ e era%rfhléﬂ}peﬁta%& bl J = 12.4 Hz, 2H), 3.19 (dd, J =

12.6, 2.8 Hz, I—B/ B -12.6,95Hz 1H), 2.35 - 2.23 (m 2H),

1.85- 169(m 6H), 1.34 (d, J = 20.5 Hz, 12H). 30 WO

2011/ 072791PCT/ EP201 067057 147 FS518: ammsanosont anet S)z3. 4: 1427(5A8, 43;

ret r anet hy 65#83 3 @napht hal en421) pyri m di n4k. gagssogeene.

yf | pi peri di n- 2d|oI 5 OH HC

The preparation is carried out analogously to FS501. The product is in the form
of the hydrochloride.

10

. Yield: 13 mg, white solid. Rt. = 3.13 min (method A), LCMS: 465 (M+H).

'H NMR (500 MHz, DMSOQ/deuterated TFA) & 7.47 (d, J = 1.5 Hz, 1H), 7.38 - 7.30
{m, 2H), 7.27 (dd, J = 8.4, 2.0 Hz, 1H), 7.13 {d, J=1.9 Hz, 1H), 7.05 (d, J = 8.5 Hz,
1H), 3.85 (s, 3H), 3.64 (dd, J = 34.9, 11.7 Hz, 4H), 3.45 (t, J = 6.3 Hz, 2H), 3.31 -
3.21 {m, 2H), 3.21 - 3.14 (m, 2H), 3.14 - 3.03 (m, 2H), 1.77 — 1.69 (m, 2H), 1.68 (s,

15 . 4H), 1.54 —1.46 (m, 2H), 1.44 — 1.34 (m, 2H), 1.28 (d, J = 19.2 Hz, 12H).

FS523:
2-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
- piperazin- 1-ylmethyl}cyclopropanecalboxyllc acid ethyl ester:
20 SN
N e
k/N\/A,rO
i
o5 The preparation is carried out analogously'to FS501.

“Yield: 107 mg, white solid. Rt. = 3.25 min (method A), LCMS: 467 (M+H).

30
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The preparation is carried out anal ogously to FS517. The product is in the
formof the hydrochloride. 10Yield: 22 ng, solid. Rt. = 2.42 mn (nethod
A), LCVB:WQI011(0vA19) . |, $) 1H NVR (500 MHz, DMVBQ deut er at ed PFAAJP281090ES7 (o, J
= 7.5 H, 1H), 8.20 (d, J = 2.0 Hz, 1H), 8.01 (dd, J = 8.4, 2.0 Hz, 1H)),
7.59 (d, J = 8.4 Hz, 1H), 7.19 (d, J=75Hz 1H), 5.30 (d, J = 12.8 Hz,
1H), 4.45 (d, J = 12.5 Hz, 1H), 3.967903.85 (m 1H), 3.64 - 3.50 (m 2H),
3.50 - 3.33 (m 2H), 3.27 - 3.16 (m 2H), 2.98 (dd, J = 12-6, 9-5 Hz, 1H),
2.41 - 225(ﬁ§5244) 1.86 - 167(m 6H) 1.43 - 1.28 (m 1512H). FS519:

ﬁp% ﬁer azi nm 1 N E[E%L ﬁiﬁ Q gn@% éﬁﬁﬂaﬁﬁﬂ%%&&%ﬂ%i T%ﬁ%%ﬂég?r;f 'iwed
out anal ogoug'}lfd qo E@?dﬁ" ‘VI‘)@nyimd ﬁ”é’%eth%'}'ﬁﬁ (I)eP]riﬁ‘e’ﬁE 't he
hydr ochl ori de. ﬂd 58 ny, beige solid. RR. = 2.98 mn (nethod A, LCVS:

437 (MtH). I H (400 MHz, DWVsQ deuterated TFA) 5 8.47 (d, J = 5.6 Flz,

1H), 8505 (d, 9 Hz, 1H), 7.87 (dd, J =8.3, 1.9 Hz, 1H), 7.44 (d, J
8.4 Hz, 1H), 7.38 (d, J = 5.6 Hz, 1H), 4.82(d, J = 14.6 Hz, 2H), 3.62 (d.
=11.7 Hz, 2H), 3.48 - 3.34 (m 4H), 303.14 - 3.03 (m 411), 1.68 (d, J =

J

15.8 Hz, 6H),\} 5091 (m 2H), 1.35 (dd, J = 15.1, 7.9 Hz, 2H), 1.26 (d,
N

J = 16.5 Hz, S E/S]lll 072791PcT/ EP2010/ 007057
N

ST

OH
The preparation is carried out analogously to FS501.
Yield: 74 mg, beige solid. Rt. = 3.14 min (method A), LCMS: 625 (M+H).

FS525;
15
2-[6'-(5,5,8,8-Tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
2H-1,2'-bipyridinyl-4-yiamino]ethanol
20

The preparation is carried out analogously to FS520. The product is in the form of
the hydrochloride.

(¢ Yield: 13 mg, beige solid. Rt. =2.70 min (method A), LCMS: 408 (M+H}).

'H NMR (500 MHz, DMSO/deuterated TFA) 8 8.00 (dd, J = 8.9, 7.5 Hz, 1H), 7.72
(d J=1.8Hz, 1H), 756(dd J=82, 19Hz ‘IH) 7.51(d, J=8.3Hz, 1H) 7.31 (d

25 a gl M THY 717 (d 0 S 73 Hz, THY, 438 (d) T E 138 Hz, 2H), 3.74 27369 (m
2H), 3.46 (dd, J = 13.6, 9.2 Hz, 1H), 3.23 (t, J = 12.2 Hz, 2H), 3.12 - 306(m 2H)

5 2:21:(0 = 10:4:Hz; 2H); 4:79 = 1:66-(m;: 1), 1:30(drd =13:4 HZ A2H):-

FS526:

3-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-
2H-1,2"-bipyridinyl-4-ylamino]propan-1-ol

s
o
"L
H-CI ﬁ/\/\OH
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148 FS520: -L7: Ri ck!
LA, AJOt FRRY: ;A@;.m\?lg?m, ,oijr-atr., g I YALRP,, qi Pil ttl gS. P YOyAYkpaoMfdero®r9saanl
Oas pi peridin-4-ylam no} propan 1-01: 10The preparation is carried out
anal ogously to FS511. The protecting group was cl eaved off by treatnent
with TMAF in THF at room tenperature.sThe product is in the formof the
hydrochloride. Yield: 18 ng, beige solid. R. = 2.46 mn (nethod A), LCME:
423 (MtH). 1Hh@%r§aﬁ%n’%‘%am%@Q%‘PB&;%’U@I&@@F@%. The®rethict Biin theForfn f Hz,
1H), 8.14 (d QHZG 1H) 95 (dd, "J = 8.4, 1.9 Hz, 1H), 7.53(d, J =

) 2 B B
= 13. 4 Hz, o Rt. =322 eﬁehodAJJ, M&@r&m 1H), 3.26 - 3.12

(m 1H), 3. 07 NMR% g%rrgz‘gcﬁ uter%%e%sl' é%é 27‘4@7 (=g 1861/, 1. 75
(S)- 5 a2t (2490, 450 Pty 41 4 5142 Vg S i
4- Api per| di - -45y9l|'éﬁm2h|é}3pﬁ*4)£$aﬂﬂé) ﬁ ‘Q‘-’L'dﬁ@? m, 4N), 'Q' 15d6, el 1thidz tbphBati on i s

carried out dn& @gdly| ¥.78 s, BED 11765 (thd ptrD2tiet 2H)s 113 (i, Hes 12T Mzpf2H)he
hydr ochl ori de.

FS527:

(R)-2-Amino-3-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
10 3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]propan-1-ol:

- $ ] X iCLl
o N o
\( [ i VY \f —_— NTTN
HEY D\NH, >r l = H,m,,.(j‘% Hel O\ﬁ/w};z\on

15 . The preparation is carried out analogously to FS517. The product is in the form

of the hydrochloride.
Yield: 9 mg, solid. Rt. = 2.59 min {(method A), LCMS: 437 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) & 7.99 (dd, J = 9.0, 7.5 Hz, 1H), 7.68
“=7.62 (m,1H), 7.50 =7.47 (m, 2H), 7.30 (d, d = 9.1 Hz, 1H), 7.12(d, J = 7.4 Hz,
1H), 4.35 (d, J = 13.3 Hz, 2H), 3.75 - 3.64 (m, 2H), 3.62 - 3.48 (m, 2H), 3.36 -
20 3.19 (m, 4H), 2.26 - 2.16 (m, 2H), 1.84 - 1.73 (m, 2H), 1.68 (s, 4H), 1.27 (d, J =
12.5 Hz, 12H),

FS528:

(S)-2-Amino-3-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]propan-1-ol:
25 e A .

30
The preparation is carried out analogously to F§527. The product is in the form
of the hydrochloride.
Yield: 8 mg, solid. Rt. = 2.59 min (method A), LCMS: 437 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA)57.99 (dd, J =9.0, 7.5 Hz, 1H), 7.64
(d,J=1.1Hz, 1H), 7.52 - 7.45 (m, 2H), 7.29 (d, J = 9.1 Hz, 1H), 7.11 (d, J =

35 7.4 Hz, 1H), 4.35 (d, J = 13.5 Hz, 2H), 3.74 — 3.61 (m, 2H), 3.61 = 3.47 (m, 2H),



H, 1.67 (s, 4H), 1.27 (d, J = 9.9 Hz, 12H. WO
011/ 072791PG‘I‘5’6E—P309QMO@1¥I§)52726149 1I?$5122H 1.86 - 1. 73 (m 2H) 1 68 (s, 4H)
“DE ROXY .__.ﬁ@ﬁ%z&néﬁi ; S anyaronapatnaren
phenyI ] pi perazi n- 1-yl } pent an- 1- 01: The prepar ation is
carried out anal ogously to FS501. The product is in the form 100f the
hydrochl ori deEss¥pel d: 13 ng, white solid. Ri. = 3.13 nmin (nmethod A), LCMS:

465 (MrH). 1 50 deut er.a A 47 ( = 1.5 Hz,
1H), 7538 - %’% %5% ?&8“5"5‘9 %g% Jg %" Vd"i'ilﬂphf'i‘a'fﬁ'z(é‘)' J=1.9
Hz, 1H), 7.0®yfidin- a-yﬂpm%aw1-nmropenﬂsol(s 3H), 3.64 (dd, J = 34.9, 11.7
Hz, 4H), 3.45 (t, J = 6.3 Hz, 2H), 3.31 - 3.21 (m 2H), 3.21 _3.14 (m 2H),
3.14 3.03 (m 2H), 1. 77 - 1.69 (m 2H), 1.68 (s, 154H), 1.54 - 1.46 (m
2H), 1.44- 1.3 H 1.28(d, J = 19.2 Hz, 12H). FS523:

2-{416- (5, 5, 1-5, 6,7, 8-tetrahydronapht hal en- 2-yl') pyri di n- 2-y1]
;l pr opanecar boxyl ic acid ethyl ester:

Yield: 17 ng, solid. Rt. = 2.68 mn (nmethod-A), LCVM5: 438 (MtH). 1H NMR
(400 MHz, DMVMsSO deuterated TFA) 6 7.98 (dd, J = 9.1, 7.4 Hz, 1H), 7.63 (d, J
= 1.3 Hz,worpy/om2®2 - 7.41 (m 2H), 7.28 (d, J = 9.1 Hz, Add/eridid@7¢t, J =
7.3 30 Hz, 1H), 4.33(d, J = 13.7 Hz, 2H), 3.83 (9. J = 9.0 Hz, 1H), 3.53 -
3.33 (m 3H), 3.24 (t, J = 12.1 Hz, 2H), 3.12 (dd, J = 12.6, 2.9 Hz, 1H),
2.91 (dd, J = 12.6, 9.5 Hz, 1H), 2.215¢t,.J = 13.1 Hz, 2H), 1.89- 1.70 (m
2

2

* The preparation is carried out analogously to FS527. The product is in the form
of the hydrochloride.
Yield: 86 mg, solid. Rt. = 2.75 min (method A), LCMS: 423 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA)57.88—-7.80 (m, 2H), 7.68 (dd, J =

15 8.3,1.9Hz, 1H), 744 (d, J=8.3 Hz, 1H}, 7.28 (d, J= 7.5 Hz, 1H), 7.09 (d, J =
8.6 Hz, 1H), 4.22 - 3.81 (m, 4H), 3.69 (dd, J = 8.0, 3.0 Hz, 2H), 3.66 — 3.46 (m,
6H), 3.44 —3.33 (m, 1H), 1.69 (s, 4H), 1.29 (d, J = 14.4 Hz, 12H).

20 FS530:
(R)-2-Amino-3-{4-[6-(5,5,8,8-tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyridin-2-yl]piperazin-1-yl}propan-1-of

257

The preparatlon is carrled 'out analogou':ly to FS527. The product |s in the form o
of the hydrochloride.
Yield: 52 mg, solid. Rt. = 2.77 min (method A), LCMS: 423 (M+H).
30 "H NMR (500 MHz, DMSO/deuterated TEA) 8 7.89 (s, 1H), 7.83 (t, J = 8.0 Hz,
1H), 7.71(d, J = 8.2 Hz, 1H), 7.44 (d, J = 8.3 Hz, 1H), 7.30 (d, J = 7.5 Hz, 1H),
7.09(d, J =8.6 Hz, 1H), 3.90 (dd, J = 26.4, 19.6 Hz, 2H), 3.75 — 3.42 (m, 10H),
3.39 (dd, J = 14.2, 7.2 Hz, 1H), 1.69 (s, 4H), 1.30 (d, J = 18.6 Hz, 12H).

35



25The preparation is carried out anal ogously:to FS501. Yield: 107 ng, white
solid. RR. = 3.25 mn (nethod A, LCMs 467 (MtH). 30 WD

2011/ 072A9dRGN/EPRO10/ 007057 1 50 FS524: PCT/EP2010/007057

-n' 2{ 21644t (5t Hydr oxyp-entyl ) pi p' erazi hM/lI F2e(5; 5; 8; 8Ltetrafrret hyl 5; 6g, ;
84etra' t hydronapht hal en-2-yl) pyri di n- 3-yl oxy) et hyl }i soi ndol e- 1, 3-di one:

OH The preparation is carried out andbdgously to FS501. Yield: 74 ng, beige
solid. Rt. 3.14 min (nmethod A), LCVS: 625 (MrH). 15FS525:

216" - (5 5, 8, 85591ranethy1 5 6 7, 8-tetrahydronapht hal en-2-y1)-3,4,5,6-tetrah

AR ELR R A ARt S o

r—l-l-ze—

anal ogousl y - N
Yield: 13 ngyllageg@zlgﬂmllpromne 3,2dioh nin (method A), LCIVB 408 (M+H).

The preparation is carried out analogously to FS517. The product is in the form
of the hydrochioride.

10 Yield: 37 mg, white solid. Rt. = 2.89 min (method A), LCMS: 424 (M+H).
H NMR (500 MHz, DMSO/deuterated TFA) 5 7.88 (dd, J = 8.6, 7.6 Hz, 1H), 7.81

" (d, J=1.9Hz, 1H), 7.64 (dd, J = 8.2, 1.5 Hz, 1H), 7.45 (d, J = 83H2 """ 1H), 7.25
(d, J = 7.4 Hz, 1H), 7.13 (d, J = 8.7 Hz, 1H), 4.55 — 4.36 (m, 2H), 4.06 — 3.96 (m,

1H), 3.78 — 3.10 (m, 10H), 1.69 (s, 4H), 1.29 (d, J = 13.4 Hz, 12H).

15 FS532:

2-{4-[6"-(5,5,8,8-Tetramethyl-5,6,7,8-teirahydronaphthalen-2-yl)-3,4,5,6-
tetrahydro-2H-1,2'- blpyrldmy!-4-yl]plperazm 1-y|}ethanol

20

The preparation is carried out analogously to FS502. The product is in the form
of the hydrochloride.
Yield: 15 mg, white solid. Rt. = 2.65 min (method A), LCMS: 477 (M+H).

25 - H NMR (500 MHz, DMSO/deuterated TFA) 8 7.90 (dd;J =9.1; 7.4 Hz, 1H); 7.57
(s 1H), 7.41 (s, 2H) 7.22 (d, J—Q 1 Hz ‘IH) 7.04 (d J=7.0Hz, ‘IH), 4.37 (d,J

12H).

30
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1H NVR (500 MHz, DMSQO deuterated TEA) 68.00 (dd, J = 8.9, 7.5 Hz, 1H), 7.72
(d, J =1.8 Hz, 1H, 7.56 (dd, J =8.2, 1.9 Hz, 1H), 7.51 (d, J = 8.3 Hz,
1H), 7.31WQR0I0=279. 0 Hz, H), 7.17 (d, J = 7.3 Hz, 1H), 4PCREPW10/0785713 8
Hz, 2H), 3.74 - 3.69 (m 2H), 3.46 (dd, J = 13.6, 9.2 Hz, 1H), 3.23 (t, J =
12.2 Hz, 2H). 3.12 - 3.06 (m 2H), 2.21(dJ=104H22H) 1.79 - 1.66 (m
FS526:

303-(6'-(5,5,8,8-Tetranmet hyl-5, 6, 7, 8-t etrahydronapht hal en-2-y1) -3, 4,5, 6-t et
rahydr o- 2H f3253 bi pyri di nyl-4-yl anino] propan-1-ol WO 2011/ 072791PCT/ E

151 @tﬁ%& ﬂﬁﬁefriﬁﬁﬂfﬂ-'& ,9—’$| eﬁgﬁirgﬁ%hiﬂeh@z i

ISI loride. ng, beige solid.
= 2.72 min (BME Qﬁﬂ%’ ' Ve ﬁﬁ%g ﬁh@) 11-1 NMR (500 MHz, DMBQ deut er at ed
TEA) 57.84 (s, 2H), 7.67 (d. J = 8.0 Hz, 1H), 7.49 (d, J = 8.3 Hz, 1H),
7.19(t, J = 14.2 Mzl 2H), 4 45(d, J = 13.8 Hz, 2H), 3.53(1, P35 9 Hz,
2H), 354(s, 1 3.02 (m 4H), 2.15(d, J = 11.0 WY,

(m 2H), 1.72 SwAags (d., J = 10.2 2H), 1.34
12H). FS527: AR

, BIH8, 8'\(et ramet hyl -5, 6, 7, 8-t etrahydr dnapht hal en- 2-y1 -
3,4,5, 6-tetrahydro- 2H- 1, 2" -bi pyridinyl -4-yl am no] propan-1-ol: 15The
preparation is carried out anal ogously to FS517. The product isfn the fonm
of the hydrochloride. Yield: 9 ng, solid. Rt. = 2.59 mn (nmethod A), LCVSOH
437 (M’TB') 1H HeiRef 8o rivVEZ arrioVBOK deaibgualyad FEED). The bré@uct dn thk fard. 0, 7.5

, 7683]«1% rédﬁlorﬂ:lb') 750 747(m 2H) 730(d J =9.1 Hz, 1H),

7...,12 (d, J 3.75.- 3.64 (m_ 2H)

(m 2H) , 1. 68H(r\$MR4Bt)o MHZZESMSD 617 85 ldd 5=Hzg ‘ﬂ-QH)z 1}5 5% 7.60 (m, 1H

283,45 6.1 eﬁ%ﬁﬁm e i fh%ysi 69778¥,%t ?‘ﬁghg)mﬁm@;ﬁ lj?sgdyl)

i5 1.86 - 1.54 (m, 8H) ‘[50—131m2H)131—122m12H)

FS534:

, (2-{[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y1}-3,4,5 6-tetra-
" "hydro-2H-1,2"-hipyridinyl-4-ylamino]methyl}cyclopropyl)methanol:

N

o
20 _
| L
+ Oy O~
N ’O\ . \/I N N

2) §

30

Step 1:
The preparation is carried out analogously to FS501.
Yield: 151 mg. Rt. = 2.95 min (method A), LCMS: 490 (M+H).
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30 The preparation is carried out analogously to FS527. The product is in
the formof the hydrochloride. Yield: 8 ng, solid. Rt. = 2.59 mn (nethod
A), LCVE:WOHIPIYIRMY. 1H NMR (500 MHz, DMSQ deut er at ed TFACTHERXQ/Q0EET J =
9.0, 7.5 Hz, 1H), 7.64 (d, J =1.1H, 1H, 7.52 - 7.45 (m 2H),
7.29 (d, J = 9.1 Hz, 1H), 7.11 (d, J = 357.4 Hz, 1H), 4.35 (d, J = 13.5 Hz,
2H), 3.74 - 3.61 (m 2H), 3.61 3471(55n 2H) , VO

2011/ 072791PCT/ EP2010/ 007057 152 3.36 - 3.19 (m 4H), 2.26 - 2.17 (m 2H),
1.86 - 1.73 (Smepzl—l) 1.68 (s 4H) 1.27 -Adtdi =-42-Hz-;

2HN A% W RSBR 5 'Eﬂ '
CHEGle A S A i U R

pyridin-2-yli g
is carried o§tPahal ogously to FS527. The product is in the formof the

hydr chl ori d/jeld: 23 mg. Rt. = 2.71 min (method A), LCMS: 448 (M+H).

"H NMR (500 MHz, DMSO) & 8.02 — 7.95 (m, 1H), 7.65 (s, 1H), 7.49 (s, 2H), 7.30 —
7.26 (m, 1H), 7.11 (dd, J = 11.6, 7.3 Hz, 1H), 4.49 — 4.30 (m, 2H), 3.67 — 3.40 (m,
2H), 3.35 — 3.18 (m, 3H), 3.15—2.80 (m, 2H), 2.18 (d, J = 11.2 Hz, 2H), 1.98 - 1.77
(m, 1H), 1.76 = 1.63 (m, 5H), 1.26 (t, J = 18.1 Hz, 12H), 1.19— 0.72 (m, 3H), 0.66 —
0.46 (m, 2H).

10

4-{{2-Aminoethyl)-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-ylJamino}butan-1-ol

“ Q9
15 \N O\ o \N N
NH )V M - NN

[
0
S T OH e

220 The preparation is carried out similarly to FS501. The Boc protecting group was
cleaved off using HCI in dioxane. The product is in the form of the hydrochloride.

Yield: 14 mg. Rt. = 2.58 min (method A), LOMS: 479 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA): & 7.98 (dd, J = 9.0, 7.4 Hz, 1H), 7.67

(s, TH), 7.54 — 7.47 (m, 2H), 7.31 (t, J = 8.8 Hz, 1H), 7.12 (d, J = 7.3 Hz, 1H), 4.46
(d, J =13.6 Hz, 2H), 3.82 (dd, J = 23.3, 11.4 Hz, 1H), 3.54 — 3.04 (m, 10H), 2.23 (d,
25 -~ ~J=10.7 Hz, 2H), 1.97 — 1.75 (m, 4H), 1.89 (s, 4H); 1.58 — 1.48 (m, 2H), 1.28 (d, J = -

12.7 Hz, 12H).

FS536:

(8)-3-{(R)-1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
3 pyrimidin-4-y{]pyrrolidin-3-ylamino}propane-1,2-diol
0

H Chiral

Chiral
N!’ﬁ hira S Chirzl /‘“
o / ‘ 1N
@AN DuiNHz * 0)<o . — Q‘l

35



Yield: 86 ng, solid. Rt. = 2.75 min (method A), LCV5: 423 (MtH). 1H NMR
(500 Mz, DVBQ deuterated TFA) 6 7.88 - 7.80 (m 2H), 7.68 (dd = 15 8.
1.9 Hz, 1MP20W/%W279d, J = 8.3 Hz, 1H), 7.28 (d, J = 7.5 HK ’&'H)O‘O"’PW?@ (
= 8.6 Hz, 1H), 4.22 - 3. 81 (m 4H), 3.69 (dd, J =8.0, 3.0 Hz, 2H), 3.6
3.46 (m 6H), 3.44 - 3.33 (m 1H), 1.69 (s, 4H, 1.29 (d, J = 14.4 Hz,

12H). FS530: 20

(R) -2- Ami no- 3-{416-(5,5,8,8-tetranet hyl- tetrahydronaphthal en-2-yl) -
pyri di n-2-yri bﬁwé@rﬁwwnlsﬁr}ﬁﬁiabtaﬁmiar toF@ﬁﬁN Tme iﬁeé%é‘iaétcfeéﬁe‘i'% carried out

423 (MFH). 301H NWR
(500 MHz, Dl\/g&ﬁdeut e?at edzrlﬁJ C‘é{@ De%%’*hzs]h@ |i5 (t, J (— 8H) 1H)

7.71 (d, J =g NMRg500 Mz, DME@IQQJJterat A8 8. 251k = 87339 ), 8J19—$‘|B
1H), 7.09 (d(mJ1lEl)899-I-|292ln‘rl)1H§379ﬂ(@de = 8.4 12644, 1H).96.83 HB, 72, 118, 75 -

§84§ |(4En 10H, 223*\/\%%24{411(11%% 3;881—43 g @%543(56%)&32@—244%@%9 e/t:
etrane e
ray ronap a en2 pyrgt %119 22tal da 4%5‘! ll' efaz ]1)1 propargm fﬂ}) di ol
FS537:
(S)-3-{(R)-1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
10 pyrimidin-2-yljpyrrolidin-3-ylamino}propane-1,2-diol

OH  Chiral

TFA

The preparation is carried out analogously to FS536. The product is in the form
15 of the trifluoroacetate.

Yield: 35 mg. Rt. = 2.57 min (method A), LCMS: 425 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA): 5 8.45 (d, J = 6.7 Hz, 1H), 8.21 (s,

1H) 7.99(d, J=7.9Hz 1H),7.63(d, J=6.6 Hz, 1H), 7.51 (d, J = 84Hz 1H) 393
~.{dd, J = 163.8, 54.5 Hz, 6H), 349(dd J=10.8,4.7 Hz; 1H),-3.44 — 3.34 (m, 1H), -
3.29-3.13 (m, 1H), 3.06 — 2.88 (m, 1H), 2.52 - 2.28 (m, 2H), 1.68 (s, 4H), 1.28 (d,

20 J =20.5 Hz, 12H). -

F5538:

(8)-3-{(S)-1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyrimidin-4-yl]pyrrolidin-3-ylamino}propane-1,2-diol

OH  Chiral
OH
The preparation is carried out analogously.to. FS536. The product is in the form
of the trifluoroacetate.
Yield: 15 mg. Rt. = 2.38 min (method A), LCMS: 425 (M+H).
30

'H NMR (400 MHz, DMSO/deuterated TFA): 5 8.37 (d, J = 7.4 Hz, 1H), 8.20 (dd, J
= 4.4, 2.1 Hz, 1H), 8.03 — 7.96 (m, 1H), 7.57 (dd, J = 8.4, 3.1 Hz, 1H), 6.92 — 6.84
(m, 1H), 4.26 — 3.98 (m, 3H), 3.95 — 3.62 (m, 3H), 3.57 — 3.34 (m, 2H), 3.30 - 3.15
(m, 1H), 3.07 - 2.91 (m, 1H), 2.51 — 2.22 (m, 2H), 1.70 (s, 4H), 1.32 (dd, J = 11.7,
9.3 Hz, 12H).
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ClH The preparation is carried out analogously to FS517. The product is in
the formof the hydrochloride. 10Yield: 37 ng, white solid. Rt. = 2.89 mn
(et hod AVO 2008827924 (M+H). 1H NVR (500 MHz, DMBQ deut erREEEPZIFA)07657 . 88
(dd, J =8.6, 7.6 Hz, 1H), 7.81 (d, J = 1.9 Hz, 1H), 7.64 (dd, J =8.2, 1.9
Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.25 (d, J = 7.4 Hz, 1H), 7.13 (d, J =
8.7 Hz, 1H), 4.55 - 4.36 (m 2H), 4.067- 3.96 (m 1H), 3.78 - 3.10 (m
10H), 1.69 (s, 4H), 1.29 (d, J = 13.4 Hz, 12H). 15FS532:

2- {416 (5, 5F8588Tet r anet hyl -5, 6 7 8- tetrahydronapht hal en-2-y1)-3, 4,5, 6-

'" )13-3 e (%%,Q-We dhhifiis ;?'F'"O/g‘aﬁyaﬁo?’%ﬁﬁﬁféﬁé ?gpn?of@?ﬁi atken.

P dplgs i (method A), LOVS:

i s car“'rl ed 6

hydr ochl or i dé’y”W' 1"(39'%83'%@' InF-ylaminge

477 (MtH) . D0 VHz, davSQirdeut erated TPA) 5 7.90 (dd, J 9.1, 7.4
Hz, 1H), 7. Q7 41 4, 2H), 7.22 (d, 3 = 9.1 Hz, 1H). 7.04 (d, J =
7.0 Hz5 1H) 7 Y dV N8 01, 2H), 3.80 - 3.35 (m 11H), 3.30 - 3.22

: 13.3 Hz, 2H), 2.22 -2.13 (m 2H), 1.83 - 1.69 (m

oH), 1.60 (s, 4H), 1.18Ad, J = 9.7 Hz, 12H). 30 WO

2011/ 072791 PCheiR2gHt M dd0g @5r?ied54t HERRDusly to F%B&-TmetpewEt @k the; form

| t 445\ 1 i Met h'ooie trifidid badepq8; <8=tettatti bt hYk5t6', T:;

14etrahydti ti ht at Oh' thal ett4lrtypyt Vaw di n-2-vyl |p|Eera2|n 1-yl }pentan-1-01:
Yield: 38 mg. Rt. =2.57 min (mMethod A), LCMS: 425 (M+H

'H NMR (500 MHz, DMSO/deuterated TFA): 8 8.39 (d, J = 6.7 Hz, 1H), 8.18 (s,

10
1H), 7.95 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 6.6 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H), 4.25
—3.93-(m; 3H), 3.84 (b, 2H), 3.68 (b,~1H), 3.56 — 3.33 (m, 2H), 3.23(dd, J = 12.5,—~ -
2.7 Hz, 1H), 3.05 - 2.88 (m, 1H), 2.52 — 2.28 (m, 2H), 1.67 (s, 4H), 1.26 (d, J =
19.6 Hz, 12H).

15 FS540:

(R)-3-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-

yl]piperazin-1-yl}propane-1,2-diol

20

HGI

The preparation is carried out analogouely to FS536. The product is in the form
of the hydrochloride.

Yield: 58 mg. Rt. = 2.82 min (method A), LCMS: 424 (M+H).

'H NMR (500 MHz, DMSO/deuterated TEA): & 7.94 (dd, J = 8.8, 7.5 Hz, 1H), 7.69
DB e (d, )= 1.9 HZ,‘---'--’1H), 7.52 (dd;d =8:2;1.9 HZ,"1H),‘-'7'.46“(d,'"d =8:3 HZ;“"]H), 704 —
7.15 (m, 2H), 4.52 —4.27 (m, 2H), 4.03 -- 3.95 (m, 1H), 3.76 - 3.52 (m, 4H), 3.52 —
...3.35(m, 2H), 3.35 — 3.20 (m, 3H),3.20 - 3.09.(m, 1H), 1.67.(s, 4H),.1.26.(d, J =
136 Hz, 12H). '

FS541:

30 {R)-3-[6'-(5,5,8,8-Tetramethyl-5,8,7,8-tetrahydronaphthalen-2-y1)-3,4,5,6-
tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]propane-1,2-diol

= Chiral
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10The preparation is carried out anal ogously to F5501. The product is in
the formof the hydrochloride. Yield: 70 ng. Rt. = 3.05 min (nethod A,
LCVB: 466WOMPHYO7219 NVR (500 MHz, DMBO) 67.85 (dd J = 4. @T/EPZQIWWDIH)
7.65 - 7.60 (m 1H), 752(dtJ=106,53Hz 1H), 733(tJ=78Hz,
1H), 6.96 - 6.89 (m 1H), 4.28 (d, J:139Hz 1H), 3.80 - 3.73 (m 5H),
3.69 - 3.35 (m 6H), 3.27 - 2.96 (m ! i31) 151. 86 - 1.54 (m 8H), 1.50 -
1.3 (m 2H), 1.31 - 1.22 (m 12H). FS534:

(21[6 (5,5, g hg pr%nafamlﬁyamsd@uvar@qu@uﬁlah@/HSWHW?m@wt @-Irytty&fgrrm 5, 6 tetr

The 'prepar at i ' r Yield: 151 ny. Rt. =

2.95 min net\ﬁ‘%% %}’%8 %C& %’é'”w&o%&ﬁﬁ@%@&pm/ EP2010/ 007057 155
Step 2: m | téHeNMiRdﬁmMé@rBMﬁﬂ/dﬂtwteldlﬂié\)téé97 (dd, J = 9.1, 7.4 Hz, 1H), 7.61
-tvettetitgl /e@tJ aI1I8H§S1&Da7¢61&ﬁtD \8as 5Sit HE, e, aQe@cﬂGJ@n HEB 1h), 7Tdse(aywor k- up

i's carbied ouy %Sdzydtﬁi’ 3 epsd(tqY) €l 5273H£rg1 Rt 51 A1 m n
e 5 R MR R Al e e s
7.65 (s, 1H), b nf 1%) T 6, "
Hz, 1H), 4. 45526@4362(1rﬁ dﬂ3J673C1631 H(n%H2H)86—31 Zﬁ)mﬁé’r{? 3H),

3.15 - 2.80 (M), 122-5,(d21“18‘(ﬁHZJ12H)11 2 Hz, 2H), 1.98 - 1 77 (m 1H), 1.76 -

1.63 (m 5H), 1.26 (t, J = 18.1 Hz, 12H), 1.19- 0.72 (m 3H), 0.66 - 0.46
(m 2H). FS535:

FS542:
10
(R)-3-{1-[2-(5,5,8,8-Tetramethyl-5,6,7,8- t-'-\trahydronaphthalen 2-yl)pyr|m|d|n-
-yl]plper|d|n-4-ylam:no}propane -1,2-diol- -
Ghiral
E: ::O Ctm
15 OH
The preparatlon is carried out analogously to FS536. The product is in the form
of the hydrochloride.
_ % .. Yield: 26 mg. Rt. = 2.32 min (method A), LCMS: 439 (M+H) . T
"o H NMR (400 MHz, DMSO/deuterated TFA): 5 8.37 (d, J = 7.5 Hz, 1H) 8.16 (d J=
2.0Hz, 1H), 7.98 (dd, J = 8.4, 2.0 Hz, 1H), 7.56 (d, J=8.4 Hz, 1H), 7.20(d, J =
20 7.5Hz, 1H), 5.23 (d, J = 13.3 Hz, 1H), 4.42 (d, J = 13.2 Hz, 1H), 3.91 - 3.78 (m,
1H), 3.62 — 3.45 {m, 2H), 3.45 - 3.28 (m, 2H), 3.27 — 3.10 (m, 2H), 2.93 (dd, J =
12.6, 9.5 Hz, 1H), 2.36 — 2.20 (m, 2H), 1.83 — 1.59 (m, BH), 1.31 (d, J = 17.7 Hz,
) 12H).
DB A e e
" (R)-3-{1-[4-{5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyrimidin-
'Y'JP'Pe"d‘""‘*-Y'am'"O}Pmpa"e t.2diol
f;@ e
30 OH
The preparation is carried out analogously to FS536. The product is in the form
of the hydrochloride.
Yield: 41 mg. Rt. = 2.59 min (method A), LCMS: 439 (M+H).
"H NMR (400 MHz, DMSO/deuterated TFA): 88.45(d, J=6.4 Hz, 1H), 8.14 (d, J =
35 1.9 Hz, 1H), 7.97 (dd, J = 8.4, 1.9 Hz, 1H), 7.57 (d, J= 6.4 Hz, 1H), 7.51 (d, J =

8.4 Hz, 1H), 4.75 (b, 2H), 3.84 (q, J = 9.2 Hz, 1H), 3.55 — 3.43 (m, 2H), 3.38 (dd, J =



4-{(2- Am noethyl )-[6"-(5,5,8,8-tetranmethyl -5, 6, 7, 8-tetrahydronapht hal en-2-0
)- 3,4,5,6-tetrahydro-2H 1, 2' - bi pyri di nyl -4-ynam no} but an-1 - ol 20The
prepar at i w0 206/02a19i ed out simlarly to F5501. The Boc prRERER20MHOFSDUp was
cl eaved off using HCl in dioxane. The product is in the formof the

hydrochloride. Yield: 14 ng. RR. = 2.58 min (nmethod A), LCMS: 479 (MtH). 1H

NMR (500 MHz, DMBQ deuterated TFA): 8%998 (dd, J = 9.0, 7.4 Hz, 1H), 7.67
(s, 1H, 7.54 - 7.47 (m 2H), 7.31 (t, J =8.8 Hz, 1H), 7.12 (d, J = 7.3
Hz, 1H), 4.461(d6. 2JHz 1H3 B3¢z 3. 2AHm, 331)8292 ctizlj,,Jéﬁﬁz@ 53Hzl1]H)42E|5(t 1H), 3.54
LBl 083 oA 822 A 08D A bRl Ao A 8848 irathy s £5(

4H), 1.58- 1.48 (m H) 128(dJ-127Hz 12H) .

(S)-3-{(R-1-12-(5, 5, 8,8-Tetramet hy1-5, 6, 7, 8- tetrahydronaphthal en-2-yl) -
30pyri m di n-4- Moyrroli d| n- 3-yl am no}propane 1,2-diol WO

2011/ 072791PCT/ EP2010/ 007057 156 The preparati onis carried out simlarly
to FS581. The acetal was cl eaved off

9.*1:11. 949, PAP11014, ,P,,,, PTP, 4441. 01, 19, 49., 40, 414, 91: 909, 9, 4).-4-ntenti s
tent, Yield: 44 ng. RR. = 2.40 mn (nethod A), LCMS: 425 (M+rH). 1H NWR (500
MHz, DMSQ deuterated TFA): 58.25 (t, J =8.3 Hz, 1H, 8.19 - 8.12 (m 1H),
7.99 - 7.92 (m 1H, 7.52 (dd. J = 8.4, 1.9 Hz, 1H), 6.83 - 6.75 (m 1H),
54,22 - 3.95 (m 3H), 3.88 - 3.78 (m 2H), 3.55 - 3.34 (m 2H), 3.25 - 3.14
(m 2H),

10

15

20

30

35



3.02 - 2.94 (m 1H), 2.50 - 2.24 (m 2H), 1,67 (s, 4H), 1.35- 1.21 (m
12H). FS537:

(S) - 3-{ (o 1r4n(B9b, 8, 8- Tet ranet hyl-5, 6, 7, 8-t et r ahydr onaFeITHFARERLODI057 ) -

10pyri m din-2-yl ] pyrrolidin-3-ylan no}propane-1, 2-di ol TEA The
preparation is carried out anal ogousl to FS536. The product is in the form
150f the trifluoroacetate. Yield: 3% R. =2.57 mn (nmethod A), LCME:

425 (MrH). 1H NVR (500 Mz, Dl\/BO’deuterated TFA): 6 8.45 (d, J = 6.7 Hz,
1H), 821(sFS&M 799(d J=7.9 H, 1H) 7.63(d J=6.6H, 14, 7.51

iy 8@?92%@@188 (m 1H),

H .
2.52 - 2.28 (%@,32#)5" 6hegatysiro-2H)-bidyrzeny] dnd B-5, 28, 83ctametinHp 6,08  FS538:

15 AR s YT 1,200

carriegl out anal ogously to F8536. The product is in the formof the
trifluoroacetate. Yield: 15 ng. R. = 2.38 m'ni%yethod A), LCVE: 425 (MHH).

30 1H NVR (400 Miz, DMSQ deuterated TEA): 6 8. d, J = 7.4 Hz, 1H), 8.20
(dd, J = 4.4, 2.1 Hz,\}H), 8.03 - 7.96 (m 1H)] }.BE@dd, J=8.4, 3.1 He,

1H) . 6.92 - 6.84 (m \55 v ~
Jol Q:fl T Y

I Step b NYO

1 0 Br Stepa XO

Stepc
Step d
15
®
N
N .
\ﬁo
20 Stepe
®
N
& NH
HCI
Step a:
2-Bromo-6-(5,5,8 8-tetramethyl-5,6.7 .8-tetrahydronaphthalen-2-yl)pyridine:
200 mg (0.84 mmol) of 2,6-dibromopyridine and 265 mg (0.84 mmol) of 4,4,5,5-
tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,2-
30 dioxabarolane are dissolved in 6 ml of 2M sodium carbonate soiution and in

2.5 mi of dimethoxyethane. The reaction mixture is degassed a number of times,
and 49 mg (0.04 mmol} of tetrakis(triphenylphosphine)palladium are added
under nitrogen atrosphere, the mixture is stirred at 80°C for 16 h and subse-
quently irradiated in the microwave for 30 min. The reaction mixture is evapora-

35 ted, and saturaied sodium hydrogencarbonate solution is added. This mixture is



- 398 (m 3H, 3.95- 3.62 (m 3H), 3.57 - 3.34 (m 2H), 3.30 - 3.15 (m
1H), 3.07 2.91 (m 1H), 2.51 -2.22 (m 2H), 1.70 (s, 4H), 1.32 (dd, J =
11.7, 9.3wBz01ua@ehor WO 2011/ 072791PCT/ EP2010/ 007057 157 HI3BEE010/007057
151. 13--{(S)ML4/5f 1 8=TetititEt hWs; 61715=l ettal | ythrblteplithi

pyri m di n-2-yapyrrolidin-3-yl am no} pr1g}1:)ane- 1,2-diol 5 OH

product is reacted further without further purification.
210 mg oil, Rt. = 4.25 min {method A), LCMS: 345 (M+H).

Step b:
6-(5,5,8.8-Tetramethyl-5,6,7, 8-tetrahydronaphthalen-2-y|}-3',6'-dihydro-2'H-2,4'-
bipyridinyl-1'-carboxylic acid tert-butyl ester:
100 mg (0.29 mmol) of 2-bromo-6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
10 thalen-2-yl)pyridine and 135 mg (0.44 mmol) of 4-(4,4,5,5-tetramethyl-1,3,2-
. dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester are

dissolved in 2 mi of 2M sodium carbonate solution and in 2 ml of dimethoxy-
ethane. The reaction mixture is degassed a number of times, 34 mg (0.03 mmol)
of tetrakis{triphenylphosphine)palladium are added under nitrogen atmosphere,
.15 and the mixture is irradiated in the microwave for 30 min, subsequently evapo-
rated, and saturated sodium hydrogencarbonate solution is added. This mixture
is extracted three times with ethyl acetats, the combined organic phases are
“rdried over Na;SQy and evaporated. The crude product is purified by column™ =~
chromatography on silica gel.
20 67 mg oil, )Rt. = 4.14 min (methed A}, LCMS: 447 (M+H).

Step ¢
6-(5,5,8,8-Tetramethyl-5,6.7,8-tetrahydronaphthalen-2-y)-3' 4'.5'.6'-tetrahydro-
2'H-2,4'-bipyridinyl-1'-carboxylic acid tert-b‘utvl ester:
e P Berr b 2-mg {011 mmoly of 6-(5;5;8,8-tetramethyl-5;6;7;8tetrahydronaphthalen=2=yl )t v s
3',6'-dihydro-2'H-2 4'-bipyridinyl-1'-carboxylic acid tert-butyl ester are dissolved in
20 ml of ethanol and hydrogenated using a Pd/C cartridge (10%, 30x4 mm) in an

H Cube (Thales Nanotechnology). The solvent is subsequently distilled off.
42 mg white solid, Rt. = 4.17 min (method A), LCMS: 449 (M+H),
30
Step d:
6-(5,5,8,8-Tetramethyl-5,6,7 8-tefrahydronaphthalen-2-yl)-1',2'.3'.6'tetrahydro-
2. 4'-bipyridinyl:

The protecting group is cleaved off in a corresponding manner to Example
35 F5201. The product is in the form of the hydrochioride. ‘



Chiral TFA The preparation is carried out anal ogously to FS536. The product
isinthe formof the trifluoroacetate. Yield: 38 ng. RR. = 2.57 mn

(et hod AYO200GM3279425 (MrH). 101H NVR (500 MHz, DVBQ deutR&TAERRQIHEAYT 68. 39
(d, J =6.7 H, 1H), 8.18 (s, 1H), 7.95 (d, J =8.0 Hz, 1H), 7.57 (d, J =
6.6 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H) 4.25 -3.93 (m 3H), 3.84 (b, 2H),
3.68 (b, 1H), 3.56 - 3.33 (m 2H), §(dd J-125 2.7 Hz, 1H), 3.05 -

2.88 (m 1H), 252-228(m2H) 1675 1.26(d, J = 19.6 Hz, 12H).
15FS540: 8mg, beige solid. Rt. = 3.01 min (methodA LC S: 347 +H)

yl i pi pera2| n- 1 J\?Rﬁ?ﬁe 1, ? d| oI ﬁ—|CI 'Iégeéﬁéye%g?atl on |sﬁ?grr| ed out
anal ogousl y t7d3, FE53689 {the —p? Bdlkdt 7.83 (¢deh S=h8.2f bendldk 7 ddhydrdtAHor i de.
Yield: 58 ngy 4,

1H NVR (500 sz%t(dDﬂs%/ Weérwaéggeqngc%@p% %%4(33%“’ JMPF%H AL AT
7.69 25(d J1511(894FH-12132H|§1 J7282, (). J = .9 Hz, 7 46 (d J =
8.3 Hz, 1H), 7.24 - - 13.6 Hz, 12H). F8541

30(R) - 3- (6'-(5,5, 8, 8-Tetranet hyl- 5,6, 7, 8-tetrahydronapht hal en-2-y1)-3,4,5,6
- tetrahydroSte#d: 2' - bi pyridi nyl-4-yl am no] propane-1,2-diol Chiral WO

2011/ 072791PGT5H R YU AN LBRI5 6.7 8-tetrahydronaphthalen-2-yl)-1'.2'.3.4' 56 -hexa-
hydro-2.4'-bipyridinyl:
10 The protecting group is cleaved off in a corresponding manner to Example
~ FS201. The product is in the form of the hydrochlorlde B N
14 mg, beige solid. Rt. = 2.66 min (method A), LCMS: 349 (M+H)
"H NMR (500 MHz, DMSO/deuterated TFA) 8 8.44 (t, J = 8.0, 1H), 8.12 (d, J =
7.9,1H),7.88(d, J=1.9 1H), 7.75 (d, J= 7.9, 1H), 7.71 (dd, /= 8.2, 1.9, 1H),
15 7.60 (d, J=8.3, 1H), 3.52 (d, J=12.9, 2H), 3.44 (dd, J=13.3, 10.6, 1H), 3.10
(dd, /=12.9,10.3, 2H), 2.22 (d, /= 13.5, 2H), 2.04 (qd, /=13.4, 3.8, 2H), 1.74
(s, 4H), 1.34 (d, J=186.2, 12H).

20

30
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158 The preparation is carried out analogously to F3536. The product is in
the formrhydroohlori ,""""4Wa- 23SWAV2PI AWKW WAFWAA Yield: 36 ng. Rt. =
2.55 mn WABONAY278Y), LCVS: 438 (MrH). 1H NVR (500 MHz, DNVSOYERQIENA5Ed
TFA): 67.97 (dd, J = 9.1, 7.4 Hz, 1H), 7.61 (d, J = 1.8 Hz, 1H), 7.46 (dt,
J =82 51H, 2H, 7.26 (d, J=91Hz 1H), 7.08 (d, J = 7.3 Hz, 1H),
4.32 (d, J = 13.4 Hz, 2H), 3.83 (td, 183= 9.0, 5.7 Hz, 1H), 3.51 -3.37.(m
3H), 323(t, J = 12.1 Hz, 2H), 311(dd J =12.6, 2.9 Hz, 1H), 2.91 (dd,
J = 12.6, ESﬁIE-?lH) 219(de 30. 6, 152Hz 2H), 1.86 - 1.69 (m
(R) 341- [2- (5, y ?’ t%ﬁvgh etr 'ﬁﬁéﬁéﬁzﬁ)w%aﬁm 2ﬂzv%/Opyrl mdin4d
-yl'] pi peri di wnergtlam no} propane-1,2-diol 15 Chiral The preparation is

carried out anal ogously to FS536. The product is in the formof t he
hydrochloride. Yield: 26 ng. R. = 2‘33

NVR (480 Hz, d@euterat d TFA): (dgt 7.
2.0 Hz, 1H), 7. dd, .+ 1= 24, ~1
7.20 (d, J =gf ~ciH), 5. =133Hz 1H)

1H), 3.91 -3.78 (m 1H), 3. 45 (m 2H), 3.45 - ‘ :
3.10 (m 2H), 2.93 (dd, J =126, 9.5 Hz, 1H), 2.36-220(m 2H) 1.83 -
1.59 (m 6H), 1.31 (d, J = 17.7 Hz, 12H). FS543:

(R - 3(1[4(5588Tetramsthy15678tetrahydrona|%héhglen E pyrimdin
211] pi per di n- 4-yl am no} propane-1, 2-diol Chiral E

15 L_nw

Step a:

173 i (1.56 mmol) of 4-bromo-2-chloropyridine, 735 mg (2.34 mmeol) of 4,4,5,5-
tetramethyl-2-(5,5,8,8-tetramethyl-5,8,7,3-tetrahydronaphthalen-2-y[)-1,3,2-
dioxaborolane, 18 mg (0.03 mmol) of xantphos, 687 mg (3.24 mmol) of tripotas-

20

sium phosphate trihydrate and 11 mg (0.05 mmaol of palladium(li) acetate are
ded | i ixture is

e

gen atmosphere for 90 min, diluted with 30 ml of water and extracted three times
with ethyl acetate. The combined organic phases are dried over Na,SO, and
evaporated. The crude product is purified by column chromatography on silica

gel.

417 mg, viscous oil, Rt. = 3.95 min (method B), LCMS: 300 (M+H).

'H NMR (400 MHz, DMSO/deuterated TFA) 6 8.41 (d, J = 5.2, 1H), 7.80 (d, J=0.6,
1H), 7.72 (d, /=2.0, 1H), 7.70 (dd, J= 5.3, 1.1, 1H), 7.54 (dd, /= 8.3, 1.9, 1H),
7.45(d, J=8.3, 1H), 1.66 (s, 4H), 1.28 (d, J = 19.4, 12H).
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The preparation is carried out anal ogously to F3536. The product is in the
formof the hydrochloride. Yield: 41 ng. Rt. = 2.59 mn (nmethod A), LCME:
439 ( MFHWO2H 1IMkR9( 400 MHz, DVBQ deuterated TFA): 68. 45 (P T/EP281080705Hz
1H), 8.14 (d, J =1.9 Hz, 1H), 7.97 (dd, J =8.4, 1.9 Hz, 1F1), 7.57 (d, J
= 6.4 Hz, 1H), 7.51 (d, J = 35 8.4 Hz, 1H), 4.75 (b, 2H), 3.84 (q, J = 9.2
Hz, 1H), 3.55 - 3.43 (m 2H), 3.38 (d&¥ J = WD 2011/072791PCT/E

P2010/ 007057 159 11.1, 6.2 Hz, 1H), 3.30 - 3.11 (m 3H, 2.92 (dd, J =
12.6, 9.5 Hz5tepH):, 2 25 (t J = |43 ,,thH)at141 411i 2H)t WD
~atiltiteb, 6 ﬂ%a etiT91a )" |€?‘7a?f’?t‘t"’\“?"€ﬁ* Eﬁ ?
-441-y. tt-s. ety 55, 7,,&tetﬂahnyonﬁbhtthMngﬁcﬂneﬂaﬁdDB:m/mgdBtﬁylmraulaof
6(5588tetrarreth¥ ile diated 180°C for

t et r ahydr onaBREFHEnz 'Qd%e) 't un=2|s irgadigled in.the [pigiawgve at 18GEI0L S Bi I 5 step

c Stepsd 15 is added to the residue, the mixture is rendered slightly basic using NaOH and

subsequently exiracted three times with ethy! acetate. The combined organic
phases are dried over Na,S0, and evaporated. The crude product is purified by
column chromatography on RP silica gel.
125 mg, viscous oil, Rt. = 2.33 min (method B), LCMS: 350 (M+H).
10 "H NMR (400 MHz, DMSO/deuterated TFA) 'H NMR (400 MHz, DMSO0) 6 8.17 (d, J

_=86.6,1H), 7.78 (d, /= 2.0, 1H), 767(dd J=83,20,1H),7.61(s, 1H), 7.564 (d, 4= .
8.3, 1H), 7.43 (dd, /=6.7, 1.4, 1H), 4.09 — 398(m 4H), 3.45 - 3.36 (m, 4H), 1.72 |
(s, 4H), 1.33 (d, J=19.3, 12H).

15 FS603:
1'-{4-Chloro-1,3,5-triazin-2-yl)-1,4'-bipiperidinyl-3-ol:

20

OH

OH
200 mg (1.27 mmol) of 2,4-dichloro-1,3,5-triazine are dissolved in 2 ml of aceto-
nitrile, cooled to 0°C, 176 pl of triethylamine and 223 mg (1.27 mmol) of 1,4'-
bipiperidinyl-3-ol are added. The reaction mixture is stirred at 0°C for 2 h and

subsequently.at-room.temperature.for.48:h..Sat. NaCl. solutlon is:subsequently...

added, and the mixture is extracted three times with ethyl acetate. The comblned
organic phases are washed with 1N NaOH and water, dried over Na,SO, and
evaporated.

245 mg, viscous oil, Rt. = 2.27 min (method B}, LCMS: 298 (M+H).
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Step a:

2-Brono-6-(5,5,8,8-tetranet hvl-5, 6, 7, 8-t etrahydronapht hal en-2-vhpvri di ne:
200 ng (OWe40hisRI910f 2, 6-di bronopyri di ne and 265 ng (0. SACTARRN0)0/Q§f 057
4,4,5, 5-

tetramet hyl-2-(5,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et rahydronapht hal en-2-y1)-1, 3,2
- 30di oxabor ol ane are dissolved in 61ﬁ$ of 2M sodi um car bonate sol ution and
in 2.5 m of dinmethoxyethane. The reaction mxture is degassed a nunber of

times, and 4§S#§4(0. s(triphenyl phosphi ne) pal | adi um are
G0 LREL ” i%t»i;z eR: X <yFﬁ? _,t%é;‘ Ok Qii;ﬂw L0 A2Y
subsequent |y i tradi or m n. e ’reaction mxture

i s evapora- ¥fHtkd;bipipgridinvis3edled sodi um hydr ogencarbonate solution is

added. This mxture is W0 2011/0Q72791PCT/ EP2010/ 007057 16] extracted three

times with ethyl acetpte and threg tinmes w th di chloronet harje,

giffilbttrigas6 41696%3%-&:& 1 V61-14% 4 a o E@E pr oduct
oi |,

is reacted f Fd hout* furt her WfAcatton—2 4. 25 mn
(method A), L 45 (MtH). 5 Step b: L

6- (5,5, 8, 8-Tefranet hyl-5, 6, 7, 8-t et rahydrbnapht hal en-2-y1)-3"',6' - d%ﬁdr o-2'H
-2,4" - bipyridinyl-1'-carboxylic acid te?”[-butyl ester: 100 ng (O. %9 nmol )

of 2-brono-6-(5,5,8,8-tetranethyl-5,6, 7, 8-tetrahydronaph-
10t hal en- 2-yQpyridine and 135 ng (0.44 mol ) of
4-(4,4,5 5-te

di oxabd? ol an4§r@ﬁ@1%‘"%ﬂl)?ﬂfép‘3u@#wa&q HE-afded 1920 e (R 120000 8F 1= but yI

. gester are  (4-chloro-1,3,5-triazin-2-yl)-1,4-bipiperidinyl-3-ol and 139 mg (042 mmolyof . . . .

4,4 5,5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6, 7 8-tetrahydronaphthalen-2-y!)-
1,3,2-dioxaborolane in 3.2 ml of toluene/ethanol/ water (3.2/3.2/1). The reaction

mixture is degassed a number of times, and 19 mg (0.017 mmol) of tetrakis-
15 (triphenylphosphine)palladium(0) are added under nitrogen atmosphere, the
mixture is treated in an ultrasound bath for 10 min and subsequently heated at

90°C for 5 h. Water is added to the reacfion mixture, which is then extracted

i three times with ethyl acétate/ether_The combined organic phases are dried " 2777 UL T
over Na,SO, and evaporated. The crude product is purified by means of prepa-

20 rative HPLC.

14 mg, white solid, Rt. = 2.61 min (method B), LCMS: 450 (M+H).

FS605:
{1-[1-(4-Chloro-1,3,5-triazin-2-yl)piperidin-4-yl] pyrrolidin-3-yl}carbamic acid

o

=tert:butyl-ester

. P
. " c}é_ crr N rO\
ol CL”Q—N}’ i Do

30

The preparation is carried out anaiogously to FS603.
630 mg, yellow oil, Rt. = 2.71 min (method B), LCMS: 383 (M+H).
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dissolved in 2 mM of 2M sodium carbonate solution and in 2 m of

di met hoxyet hane. The reaction m xture is degassed a nunber of tinmes, 34 ngy
(0. 03 mMmovd 201,002t aki s(tri phenyl phosphi ne) pal | adi um ar e PATERRI01PHEENS7

ni trogen atnosphere, 15and the mxture is irradiated in the mcrowave for
30 mn, subsequently evapo- rated, and saturated sodi um hydrogencarbonate
solution is added. This mxture is et88acted three times with et hyl
acetate, the conbined organi c phases are dried over Na2504 and evapor at ed.
The crude product is purified by col urm chr orrat ogr aphy on si I ica gel. 2067
) bk = LA 1] pi-hod. ) . )

( , 8 8-Te?rarfet y1-

6, 7, 8-t et r ahyd{1a[4- &5;15)8 Al edrandatingl)5,6,7, 84tetrmhydronaphthaierd 2 oP-+8 2 thazipi pyri di ny

1-11- car boxyl,i ) of
6-(5,5,8.8- tét"ﬁgﬂéﬁrﬂ%w 'H’%%‘d ?&gﬁ%’rﬁ‘ﬁgéﬁgﬁ%ﬁ iyl gg}g,l_

-8li hydro-2'H2, 4" - blN\w I di nyl-1'-carboxylic acid tert-buyyly ester are
d| ssol ved in 20 m of and hydr ogenat ed usi ng a _R4L& I(,JJ{ e (10%
30x4 nm in an H Cung es Nanot ﬁol ogy)y. The sol s subise uently
distilled off. te solid;, RV . : hoyp LCMVE: @_N
(MrH) . 30 St eff¢
6-(5,5,8,8-T rret hy1 5,6,7, 8- tetrahydrona thalen-2-y1)-1',2',3 ,6"-tet
hydr o2, 4' - bi pyri di nyl : The protecting group is cleaved off in a
corresgondl ng nmanner to Exarrpl e 35F5201. The product is in the formof the

rycr oo or 35, 0 20AH O 1 LARSTLGERUOUIVREL 39 01 o A D01
“ltret Sgel t1t (Rei-MEroSCs, GAMAMMQNdenHmMa,Hprmlmirt 3-M b 4Bic SBM tavBVBBE WM t 11 e

94190 1,8 il o B3l g 7 el oy 335 it gy 1 510

3.43 (t, J= 6,8)7,8d)ahyArdd@pisthal2i2-y151,3 21digsaboddthine ith.132m( of, DMFANH/. 1, 12H).

o]

‘s methanol/water (1/1/0.9/0.3). The reaction mixture is degassed a number of

times, 8 mg (0.017 mmol) of bis(triphenylphosphine)palladium(ll) dichloride are
added under nitrogen atmosphere, the mixture is treated in an ultrasound bath

siasfor 10 mm and subsequently._|_rrad|ated in the microwave at. 100°C for 20 m|n

"The reaction mixture is diluted with methanol, fllteri—;-,.d%= and the crude PrOdUCt is

0 purified by means of preparative HPLC.
: 24 mg, white solid, Rt. = 2.95 min (method B), LCMS: 535 (M+H).

FS607:

(2 {4- [6-(5 5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yli-

100 mg (0.21 mmol) of 2-{4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-yl]piperazin-1 —yImethyl}cyclopr'bpanecarboxylic acid ethyl ester is dissol-
ved in 4 m| of THF, and .05 ml {1.05 mmol) of diisobutylaluminium hydride (1.0 M
in THF) are added. The reaction mixture is stirred at room temperature under nitro-
gen atmosphere for 18 h. Water is added to the reaction mixture, which is then
briefly stirred, ethyl acetate is added, and the mixture is filtered through Celite. The
filter cake is washed with ethyl acetate and methanol, and the mother liguor is

35 evaporated. The residue is purified by column chromatography on silica gel.
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Step e: 6-(5,5,8,8-Tetranet hyl-5,6, 7, 8-tetrahydron a phthal en-24)-1",
2',345" ,6' - hexahydro-2 4' -bipyridinyl: 10The protecting group is cleaved
of f in awonreagperedi ng manner to Exanpl e 'FS201. The produdT/ER010D07IE f or m
of the hydrochloride. 14 ny, beige solid. RR. = 2.66 mn (nethod A), LCVS:
349 (MrH). 1H NMR (500 MHz, DMBQ deuterated TFA) 5 8.44(t, J = 8.0, 1H),
8.12 (d, J =7.9, 1H), 7.88(d, J= 1.9671H), 7.75 (d, J= 7.9, 1H), 7.71 (dd,
J=8.2, 1.9, 1H), 157.60(d, J= 8.3, 1H), 3.52(d, J= 12.9, 2H), 3.44 (dd, J=
13.3, 10.6, J(I@Id Smrfh@ y(ediohy on]thlQ 3937 rihm (Eh,s.trﬁd)A) IZCMS(434 (]\#+I-1)3 5 2H) 2. 04

‘rejtiiiri t -4,{115! ST‘?/%t(d ‘J %ér'#zﬂh'é 7@(@& -8. %b';ﬁ'é) 513@1d5‘6‘ 3,

4- br ono- 2- chl'blh,opy4 (i) mes. 5?@5‘”#)94(@ gaJ Frriﬁl%HafZFkl., 384;-3-64 (m, 2H), 3.57
(dd, J =11.2, 5.4 Hz, 1H), 3.43 — 3.16 (m, 6H), 3.07 — 2.98 (m, 1H}, 1.70 (s, 4H),

5 1.31(d, J =14.7 Hz, 12H), 1.16 ~ 1.07 (m, 1H), 1.07 - 0.94 (m, 1H), 0.67 — 0.60 (m

1H), 0.60 — 0.53 (m, 1H).

FS608:
4-{{4-Hydroxybutyl}-[6'-(5,5,8,8-tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl)-

10 3.4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-y|Jamino}butan-1-ol

15

The preparation is carried out similarly to FS311 step 2.
Yield: 27 mg. Rt. =.2.66 min (method A), LCMS: 508 (M+H) i S
H NMR (500 MHz, DMSO/deuterated TFA): 8 7.99 (dd, J = 8.9, 7.5 Hz, '1'H‘) 771
, (d, J=1.5Hz, 1H), 7.58 — 7.49 {m, 2H), 7.31 (d, J = 9.0 Hz, 1H), 7.15 (d, J =
20 7.4 Hz, 1H), 4.47 (d, J = 13.6 Hz, 2H), 3.74 (s, 1H), 3.55 - 3.43 (m, 4H), 3.34 - 3.16
(m, 4H), 3.15 - 3.00 (m, 2H), 2.16 (d, J = 10.4 Hz, 2H), 1.94 — 1.73 (m, 6H), 1.70 (s,
4H), 1.59 — 1.43 (m, 4H), 1.37 — 1.24 (m, 12H).

FS609:

P Chirat
o |
N N O CH e O\ A,
\NJ}h,‘é
30 H § HC
H

184 mg (0.39 mmol) of (2S,3S)-3-hydroxypyrrolidine-2-carboxylic acid [6'-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3 4,5 6-tetrahydro-2H-1,2'-
bipyridinyl-4-yllamide was dissolved in 5 m! of THF, and 579 pl of 2M borane
dimethy! sufide solution in THF were added at 70°C under nitrogen atmosphere,
and the mixture was subsequently stirred at 70°C for 2 hours. 579 pl of borane/

Chiral
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tetranet hyl-2-(5,5,8,8-tetranmethyl-5,6, 7, 13-tetrahydronapht hal en-2-y1)-1, 3,
2- di oxaborol ane, 18 ng (0.03 mvol) of xantphos, 687 ng (3.24 mmol) of
tri pot as-wWei20niRtdphate tri hydrate and 11 ng (0. 05 mmol RET/RRATEWTW( 1 1)
acetate are suspended in 5 nl of toluene and 500 pl of water. The reaction
m xture i s degassed a nunber of ti rres irradiated in the mcrowave at 100C
under nitrogen atnosphere for 90 nin168iluted with 30 M of water and
extracted three times with ethyl acetate. The conbi ned organi c phases are
dri ed over I\ldmw&rdtﬂld@\&abb@fm\féﬁiagaTh@ddNJ@@dmﬁbmlu@lﬂeM@Sm&ﬁieﬂli@é hegtingbl umm
s aphlockat: b lis: ord¥i9%RMEmBbs e thRlexceashotmenitimit N ino
: % as’“ah&\&\@%r Qe Mt re MR AR S1as égap-grét@%, St dilof( d,
H, 7 gv&i rdi&d 1j'nl o?gor?g:lgf v&erefﬂ%eégﬂtﬂgo Hres\r)due]'\:%é b gm%%%grrgd
1.28 (d, J= f@roz?m%m&beratuwQ%Meoq*wgfﬁ@mmm%mﬁd?Pﬂ pd extegsted

rfrili6tfil eglithrethhyy'aceteteOlbe ddfdhic phase was dried and purified by co[umn chromatog-
met hyl -5, 6, 7 r8pryedn @ligadyepnapht hal en- 2-y1) Pyri di ne and 333 ng (3.87 mmol ) of

i perazi ne, 1d the mxture is_jrr at e n 180C for h.
\IC;\i;‘tlto er 5is adSﬁ‘gd' %‘ Tﬂebei’%%?%'ﬂeR{ rég ﬁ"? h?C}SR}* é%%ﬁgﬁ @Fﬂ ly basic
usi ng NaOH arid NMR$BeUK Al DMKV datdretbdtTirgE . o4rekl, W=tho et ik, Bdevdbe. The
ggggh Qtedl grg%ulg_ @@a;ﬁaggr?{%ﬂ (d, Efd}%ﬁz fg %%:.%8 @ady e\eayoqg;;q@gﬁ Tﬁ.@% rr;de
1 ’
DvBGr it Lhﬁ?aH#% 41kl #‘F%Uzmi 1%% & Qf;(gm e eogdgt
- 7.78(d, J= 29 He)3mp, 6?7((6!!@!1,, JJ=:3(833’1952805H1,I-§H) 7.681s, (4#I ‘[LB-B,(d71=5&7Q't¥, J =

=483, 1H), 7. 43H§dd J=%6.7 1 4 1H) 409 - 3.98 (m 4H), 3.45 - 3.36 (m =
4H), 1.72 (s, 4H), 1. 33 (d, J = 3, 12H). 15FS603:
FS610:
15 +(2R,38)-2-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-
2-yl]piperazin-1-ylmethyl}pyrrolidin-3-ol
Chiral
Chiral
20

» The preparation is carried out analogously to FS609.
Yield: 79 mg. Rt. = 2.67 min {method A), LCMS: 449 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFAS 7.85 (dd, J = 12.6, 5.0 Hz, 2H), 7.68
F (dd, J = 8.2, 1.9 Hz, 1H), 7.44 (d, J =8.3 Hz, 1H), 7.28 (d, J = 7.5 Hz, 1H), 7.10 (d,
J=8.6 Hz, 1H), 3.99 (d, J = 39.3 Hz, 6H), 3.65 — 3.33 (m, 8H), 2.17 (td, J = 13.6,
8.Hz, 1H),1.90.(dq,.J.=.8.1,:6.2.Hz, . 1H).1.69 (s, 4H) -1.29:(d ;) 5:18:4:Hz;:1

FS611:

(2R,3R)-3-Amino-4-{4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl}pyridin-2-yl]piperazin-1-yl}butan-2-ol.
| N Chiral
30
N r\\lf\\
'-\,/N

OH

iy

HCI

The preparation is carried out anaiogously'to FS609.

Yield: 37 mg. Rt. = 2.67 min (method A), LCMS: 437 (M+H).
35



OH 200 ng (1.27 mol) of 2,4-dichloro-1,3,5-thazine are dissolved in 2 nl
of acetonitrile, cooled to 0OC, 176 pl of triethylam ne and 223 ng (1.27
mmol ) of WOL01/BePilperi di nyl-3-0l are added. The reacti ornPGl/KR20F007&57
stirred at OC for 2 h and 25subsequently at roomtenperature for 48-h. Sat.
NaCl solution is subsequently added, and the m xture is extracted three
times with ethyl acetate. The conbl nd8%or gani ¢ phases are washed with 1N
NaOH and water, dried over Na2504 and evaporated. 245 ng, viscous oil, Rt.

= 2.27 nin (ﬁiﬂthel g;o Mumsmmmmp TC@O 5W\692m&Q0172211-91P6$/(EP210101007057

10 1045 4 f d t 17-= I
of 1'- (4- ch(p-gf{éH }%7) t§r3|33@| p}kﬁgﬂ Q%ggq%n‘ﬂ-qe %b QO}% QQHW %30“3% mol )

4Lbi pi erlal nyl - 3- ol
(0.42 mmol)

4,4,5, 5- tetrarrethyl 2-(5,5,8,8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-y
1)- 1,8, 2-di é%t??)’m ane in 3.2 m of tol uene/ethanol/ water (3.2/3.2/1).
The reaction

(2R,3R)-3-Amino-4-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-

3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]butan-2-ol

10
NH,
(S
The preparation is carried out analogously to FS609.
Yield: 30 mg. Rt. = 2,50 min (method A), LCMS: 451 (M+H).
15 +"H NMR (400 MHz, DMSO/deuterated TFA & 8.00 (dd, J = 9.0, 7.4 Hz, 1H), 7.73 (d,

J=1.9Hz, 1H), 7.54 (dt, J = 21.8, 5.1 Hz, 2H), 7.30 (d, J = 9.1 Hz, 1H) 718(d J=
7.3 Hz, 1H), 4.40 (d, J = 13.2 Hz, 2H), 3.98 — 3.90 (m, TH), 3.59 — 3.49 (m, 1H),
$3.45 - 315(m 5H)222(s 2H)178(cIJ=121H22H)170(s 4H), 1.32 @, J =

20

30

35



m xture i s degassed a nunber of tinmes, and 19 ng (0.017 mml ) of tetrakis-
, 15(triphenyl hos hi ne) pal | adi un{0) are added under nitrogen atnos

the mixt d’?’@zf’@ ét ed in an ultrasound bath for 10 min /%P&B]soéoaﬁ]éﬁtly
heat ed at QOCfor 5 h. Water is added to the reaciion m xture, which is
then extracted three tinmes with ethyl_acetate/ether. The conbi ned organic
phases are dried over Na2SO4 and eva% ated. The crude product is purified
by neans of Eéﬂga_ 20rative HPLC. 14 ny, white solid, R. = 2.61 mn

~(met hod B), 450 (I\/HrH) FSGOS {1 -0

The prepar atlon’l s carried out anal ogou‘sl y to F860'3 6
Rt. = 2.71 nhWdiaréidiied]-bipyridiexet-viegdneweH) .  wo

2011/ 072791PCT/ EP20104Q007057 166

(1-{144- (5,5, 8 et hyl -5, 6, 7, 8- tetrahydronapht hal en-2-y1)-1,3,5-tri az
i n2-yl $pi perift rl:\FELl di n-3-yQcarbam c acid tert-butyl ester 10

NH,

The preparation is carried out analogously to FS 102 starting from (6'-bromo-
3,4,5,6-tetrahydro-2H-1,2"-bipyridinyi-4-yl)carbamic acid tert-butyl ester {prepa-
ration analogous to WG2005/26149) and §,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-ylboronic acid. The protecling group is subsequently cleaved off in

10

T 5 CoFrespORding MARRET to FS201:The productis in the form7of the hydrochlo== s
ride.

55 mg, yellow oil, Rt. = 2.68 min (method A}, LCMS: 364 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.96 (dd, J=8.5,7.8, 1H), 7.78 (d, J
=1.7,1H),7.61 (dd, J=8.2, 1.8, 1H), 7.51 (d, /= 8.3, 1H), 7.24 (d, J= 8.9, 1H),
7.19(d, J=7.4,1H), 4.36 (d, J =13.6, 2H), 3.46 - 3.38 (m, 1H), 3.24 (t, J=12.1,

2H -2.02 (m, 2H) -1.71 (s, 4H),.1.65 (ddd, J = 15.7, 12.4, 3.9, 2H}, 1.32 (d, J .
=13.7, 12H}.

15

1

1

20

FS702:

(S)-2-Amino-3-hydroxy-1 —{4-[6-(5,5,8,8-tétramethy|-5,6,7,8-tetrahydronaphtha-
len-2-yl)pyridin-2-yl]piperazin-1-yl}butan-1-one

200 mg (0.57 mmoi} of 1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-

30 pyridin-2-y|lpiperazine, 138 mg (0.629 mmol} of N-(tert-butoxycarbonyl)-L-threonine,
105 mg (0.69 mmol) of HOBt, 132 mg (0.69 mmol) of N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride and 291 pl (1.72 mmol) of DIPEA are dissolved in
5 ml of THF and stirred at room temperature for 18 h. The crude product was puri-
fied by column chromatography and silica gel, dissolved in dioxane, and an excess
of 4N HCI in dioxane was added. The reaction mixture is stirred at room

35



23 ng (0.22 mml) of sodium carbonate are added to 50 ng (0.11 mol ) of {1-
[1-(4-chloro-1, 3,54riazin-2-yQpi peridin-4-yl]pyrrolidin-3-yl}carbam c acid
t ert - but yYWO@8t1&728%ad 45 ng (0.12 mol ) of PCT/EP2010/007057
4,4,5 5-tetranmethyl-2-(5,5,8,8-tetranet hyl-

5,6, 7, 8-tetrahydronapht hal en-2-y1)-1, 3, 2-di oxaborolane in 1.5 m of
DIVF/DIVE/ 15met hanol /water (1/1/0.9/0. §j. The reaction m xture is degassed a
nunber of times, 8 nmg (0.017 mmol ) of bis(triphenyl phosphine)pal I adi un(11)
~dichl ori de atempaiaiee i@ndém ﬁvetnomje%aad Wﬁ@ﬁé}yeneaﬂs@fmamtﬁﬂéeu LG ébged in

00C f T t I
?i | tered, O;ng%tlﬁil ee' ree% ulcltgp"?é% lﬂ eﬁléo &L;E@Mdf%lgl( 'Flggg(r)atl ve HPLC.
24 ny, whi t e lslcNMRI(SlRtMHz IMBQ/dHuher(ateeltWFd’d 5B).96 (doMVb= B35 .§ MeH)H), FS607:
(2-{416-(5, 5»(33,1$+)T'BH8€dTEIt=hUi+&, 6H &lwﬂH@nﬁW)hvfzal(@m%wwrMI n-2-y1]
Atehts b iy i i nageiar e -Sos
30yQoyri di n- y?'ﬂﬂp%”gz ?&W‘}Q@I e%ga'% ¥ic acid ethyl

ester is dissol- ved in 4 n of THF, and 1.05 m (1.05 mmol ) of

di i sobut yl al ltl_-@TBhum hydride (1,0 Min THF) are added. The reaction m xture
is stirred at room tenperature under nitrogen atnosphere for 18 h. Water is
added t o t he {($e&dniion-hMhydroxe-1-{4H6dh, 5 88-tdteaméthy e By7 8 tdatrahydrorepingha-acet at e
i's ﬁdg«?givi anded-Rg)pyKtin-2yipiperddien adpropmigloneel ite. The filter cake is
washe t

h ethyl acetate and met hanol, and the nmother liquor is
ohy on S|I|ca

m'l ...... y OW 0 | [ Rt

07 mn(rn 64(|\/H-|) AIN140155 164 a-- 7;1- fffrlrtllfr ig
.1 Hz, 1H), 2 (d,yef = 81|—|z 1H), 7.44 (d, J 8.3 Hz, 1H), 7.30 (d, J

7.4 Hz, 1H), 704(d J wg Hz, 1H), 4.55 (d, J = 13.2 Hz, 2H), 3.84 -
.64 (m 2H), 3.57 (dd, J €H11.2, 5.4 Hz, 1H), 3.43 - 3.16 (m 6H), 3.07 -
.98 (m3 1H), 1.70 (s, 4H), 51.31 (d, J = 14.7 Hz, 12H), 1.16 - 1.07 (m
H),1.07-094(m1H),067-060(m1,060-053(m1H)

The preparation is carried out analogously to F§702. The product is in the form

of the hydrochloride.

BN W Il 0 wWat

'H NMR (500 MHz, DMSO/deuterated TFA) 0 8 00 (dd J=9.0,7.5Hz, 1H),
7.67 (b, 1H}, 7.50 (b, 2H), 7.27 (d, J = 9.1 Hz, 1H), 7.14 (d, J = 7.4 Hz, 1H), 4.49

20
(t, J =5.3 Hz, 1H), 3.91 — 3.65 (m, 10H), 1.69 (s, 4H), 1.28 (d, J = 13.4 Hz, 12H).
FS704:
fﬁ Morpholine-2-carboxylic acid [6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-

thalen-2-yl)pyridin-2-yl]Jamide:




FS608:
4-{(4-Hydroxybutyl)16'-(5,5,8,8-tetranet hyl-5, 6, 7, 8-tetrahydronapht hal en- 2-
yl)- 103, wWo3ptsdreton ahydr o- 2H 1, 2' - bi pyri di nyl - 4- A] am nol mraraEr28t00i0705The
preparation is carried out simlarly to FS311 step 2. Yield: 27 ng. RE. =
2.66 mn (nmethod A), LCVs: 508 (MtH). 1H NWVR (500 MHz, DWMSQ deut er at ed
TFA): 6 7.99 (dd, J =8.9, 7.5 Hz, 1Hy2 7.71 (d, J 1.5 Hz, 1H), 7.58 -
7.49 (m 2H), 7.31 (d, J = 9.0 Hz, 1H), 7.15 (d, J 20 7.4 Hz, 1H), 4.47
(d, J 13.68&1112H) 3. 74 (s, 1H), 3.55 - 3.43 (m 4H) 3.34 - 3.16 (m

el Qo

;. /.:n”.'y/-v' Ui

(2R 35) - 2- {(@%é%ﬁso%unﬁéﬁfbgﬁé rﬁQiUUBn@ #'Oéﬁftee P%W&Fl@hmfﬁa‘raén 2-y1)-3 4
5 6- tetrahyd&fblxed#olmhWm@pdsm&srmeylnramemlsﬂetMnyIO}rwrﬁwLIkldeaﬁlens)l 184 ny

(0.39 mmol) : r exy L Al d [6'-(5,5,8, 8-
tetrangt hyl- gﬁeéé%s%g,?%g[@’e ﬁmgrgﬁa%ﬂg%@fr‘eﬂﬁ%ﬁo ?ngy?é}ééﬁ ;Erg?ﬁ hydro-2H— 1,2 -
bi pyri di nyl-4-yl]am de was dissolved in 5 m of THF, and 579 pl of 2M
bor ane di net kyd, sufide solution in THE were added at 70C under nitrogen
at nosphere, thhe m xture was subsequently stirred at 70C for 2 hours.
579 pl of borTaﬁ@IepamoﬂﬁiﬁrU?‘??gt@@mEF@lw1@%@%5?8PB?BjUGY gt erforgy) £ de
sol uti on was ohteitrifladekediate.and the m xture was heated in a heating
JaPni al Pf | ag ﬁ)g? R 1226@% ed dr opwi se.
The reacti on%ﬁ?&?ﬁ was {é\j%{goisgte wfe% d%f I'Wat erﬁ%m nmlL of conc HC
were adled to the oily residue. The m xture was stirred at roomtenperature
_kor 2 h, rengergg: al kaline using 2 nol ar NaOH and extract ed 5with et hyI B
“wracet-at er- The  organi-¢ phase was ‘dried and’ g/ {umm-chromatog=" "
R R G R R AR AR i P A S
LCVB: 463 ( Mtrdlen-BHINGR, S GO0arditidro-RNBCE depyrdiaykedylf&Ajdes 7. 94 (dd, J = 9.0,

7.4 Hz, 1H), 7.56 (d,.J = 1.9 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.40 (dd,
J=28.2 1.9 “MN20(d, J =9.1 H, 1H), 7.05 (d, J = 7.3 Hz, 1H),
4.35 -14.17 ( wt,cu = 8.7, 10 4.5 Hz, 1H), 3.47 (t, J = 11.1
Hz, 1H), 3.4 \ " ddd, J = 21.5, 18.1, 9.9 Hz, 3H), 1.87
(ddd, J = 30.3N 19.04ci8.5 HzH 3K) J'1.66 (s, 4H), 1.24(d, J = 8.7 Hz, 12H).

FS610:

of the hydrochlorlde
Yield: 244 mg, beige solid. Rt. = 2,58 min (method A), LCMS: 477 (Mi+H).

'H NMR (500 MHz, DMSO/deuterated TFA) 5 7.98 (dd, J = 9.1, 7.4 Hz, 1H), 7.62
(d, J= 1.6 Hz, 1H), 7.48 (dt, J = 8.2, 5.0 Hz, 2H), 7.30 (d, J = 9.2 Hz, 1H), 7.08
(d, J = 7.3 Hz, 1H)}, 4.29 — 4.18 (m, 3H), 4.07 — 3.97 (m, 2H), 3.81 (dt, J = 18.2,
3.8 Hz, 1H), 3.47 (dd, J = 12.9, 2.0 Hz. 1H), 3.35 (t, J = 11.7 Hz, 2H), 3.22 (d, J =
12.9 Hz, 1H), 3.15 - 2.95 (m, 2H), 1.95 - 1.85 (m, 2H), 1.75 — 1.63 (m, 6H), 1.28
(d, J = 11.5 Hz, 12H).

20

FS706:

(28,38)-3-Hydroxypyrrolidine-2-carboxylic acid [6'-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-yllamide:

Z Chiral

30

The preparation is carried out analogously to FS702.
35 Yield: 184 mg, beige solid. Rt. = 2.54 min (method A), LCMS: 477 (M+H).



(2R, 3S)-2-(416- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yl ) pyrid
I n2-yQpi perazin-1-yl nmet hyl } pyrrolidin-3-ol Chiral HO 14, -Th HCI The

pr epar at i W@ Z0s1/@5ata1i ed out anal ogously to FS609. Yield: 7RCHEP20R/0078572, 67
mn (method A), LCVS: 449 (MtH). 1H NWR (500 VHz, DMSQ deuterated TFA6 7.85
(dd, J = 12.6, 5.0 Hz, 2H), 7.68 (dd, J 8. 2, 19Hz, 1H), 7.44 (d, J =
8.3 Hz, 1H), 7.28 (d, J = 7.5 Hz, 1H)1737 10(d J 8.6 Hz, 1H), 3.99 (d, J
= 39.3 Hz, 6H), 3.65 333(m8H) 2.17 (td, J:136 257.8 Hz, 1H), 1
. 90 (ch J 1H1\BWR150(BMEZFBMSD/GHL)terathGD:K)S5MB dd1J2931(7d4Hz 1=H)F$®341

- yqoyrldln Lpl géc}t}mf Pi , aé £1 em)rﬂtdo(a

d out th d A
E?:Ir\/rsl e43(7)u( L ﬁi Tpﬁ égo‘ig% oé'% 265 1 R/ggé%i’s”m? °d A
DVSQ deut er atle Tﬁc&ﬁ nﬁﬁlﬂ g928 (d7J &0 \(hiz249H). 7. 65 (dd, J =
t agg. SkEYar 441414, ; Hat waskspoosi sozt 1j 1)t m sonewasey-t: Hz, 1H),

4.27 -3.33 ( 1.69(5, 4H), 1.29(d, J = 14.0 Hz, 12H), 1.23 (d, J =
Rezbe
6.4 Hz, 3H).

((2S, 38)-3 Hydroxypyrrolidin-2-yl}-{4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)pyridin-2-yl]piperazin-1-yl}methanone:

Chiral
10

The preparation is carried out analogousiy to FS702.
Yield: 155 mg, crystalline solid. Rt. = 2,72 min (method A), LCMS: 463 (M+H).

15 "H NMR (500 MHz, DMSO/deuterated TFA): & 8.04 (dd, J = 8.8, 7.6 Hz, 1H),
7.77 (d, J = 2.0 Hz, 1H), 7.63 — 7.52 (m, 2H), 7.32 (d, J = 9.0 Hz, 1H), 7.22 (dd, J
=7.3, 1.9 Hz, 1H), 4.63 (s, 1H), 4.54 — 4.45 (m, 1H), 3.98 - 3.71 (m, 8H), 3.57 —

20 FS708:

(S)—2-Amino-3-hydroxy-N-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahyd ronaphthalen-
2-yl)-3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-yl]propionamide:

Chiral

The preparation is carried out analogously to FS702.

Yield: 187 mg, colourless oil. Rt. = 2.50 min (method A), LCMS: 451 (M+H).

30 'H NMR (500 MHz, DMSO/deuterated TFA) & 8.01 (dd, J = 8.1, 7.4 Hz, 1H), 7.67
(s, 1H), 7.55 —7.48 (m, 2H), 7.34 (d, J = 9.1 Hz, 1H), 7.12 (d, J = 7.3 Hz, 1H),
4.21~4.10 (m, 2H), 4.07 — 3.98 (m, 1H), 3.85 ~ 3.76 (m, 2H), 3.76 — 3.69 (m,
1H), 3.52 — 3.38 (m, 2H), 2.02 — 1.93 (m, 2H), 1.70 (s, 4H), 1.67 — 1.56 (m, 2H),
1.30 (d, J = 11.8 Hz, 12H).

35



(2R, 3R) - 3- Am no-446' - (5,5, 8,8-tetranmet hyl-5, 6, 7, 13-t et rahydr onapht hal en- 2-y
1)- 3,4,5,6-tetrahydro-2H 1, 2' - bi pyri di nyl-4-yl am no] but an- 2- ol The

pr epar at i wip J0s1/€@ra1i ed out anal ogously to FS609. Yield: 3@cTgp20Ri/0076572. 50
mn (method A), LCMS: 451 (M+H). 15, 1H NWVR (400 MHz, DWVSQ deut erated TEA
68.00 (dd, J =9.0, 7.4 Hz, 1H), 7.73 (d, J =1.9 Hz, 1H), 7.54 (dt, J =
21.8, 5.1 Hz, 2H), 7.30(d J = 9.1 Hz(174H), 7.18 (d, J = 7.3 Hz, 1H), 4.40
(d, J =13.2 Hz, 2H), 3.98 - 3.90 (m 1H), 3.59 - 3.49 (m 1H), 3.45 -3.15
(m 5H), 2.2¥97¢9:2H), 1.78 (d, J = 12.1 Hz, 2H), 1.70 (s, 4H), 1.32 (t, J

h H 1, 2" 0By A dl iy L 2 1 A ha? ‘9o R
thalen-2-yl)-3,4,5,6-tefrahydro-2H-1,2'-bipyridinyl-4-yl]butyramide:

Chiral

NH,
HCI o)

" OH

10 The preparation is carried out analogously to FS702.
Yield: 274 mg, colourless oil. Rt. = 2.54 min (method A), LCMS: 465 (M+H).

~"H NMR (500 MHz, DMSO/deuterated TFA): 58.04 (dd, J = 9.1, 7.4 Hz, 1H),’
7.70 (d, J = 1.6 Hz, 1H), 7.58 — 7.49 (m, 2H), 7.37 (d, J = 9.1 Hz, 1H), 7.15 (d, J
= 7.3 Hz, 1H), 4.21 (t, J = 13.1 Hz, 2H), 4.08 (ddd, J = 14.2, 9.7, 4.3 Hz, 1H),
3.95 (p, J = 6.4 Hz, 1H), 3.56 (d, J = 6.9 Hz, 1H), 3.55 — 3.43 (m, 2H), 2.08 —
15 1.98 (m, 2H), 1.74 (s, 4H), 1.72 = 1.58 (m, 2H), 1.33 (d, J = 11.5 Hz, 12H), 1.22
(d, J = 6.3 Hz, 3H).

2-{Methyl-[6'-(5,5,8,8-tetramethy]-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-
tetrahydro-2H-1,2'-bipyridinyl-4-yImethyllamino}ethanol:

20

1 N™ N

\ N
e . L
oﬁ/()q N +HO\/\H/—-. 0
N

N7 N
30

Step 1:
35 The preparation is carried out analogously to FS702.



The preparation is carried out anal ogously to FS 102 starting from
(61-brono3, 4,5, 6-tetrahydro-2H1, 2' - bi pyridi nyl-4-yl)carbam c acid

t ert - but YWO&8t107279%r epar at i on anal ogous to W2005/ 26149) RGIJEP2010/007057
5,5,8,8-tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl boroni ¢ acid. The
protecting group is subsequently cl eaved off in a corresponding nanner to
FS201. The product is in the form of e hydrochl oride. 55 ng, yellow oil,
Rt. =2.68 min (nethod A), LCMS: 364 (M+H). 1H NWR (500 MHz,

- DVBQ- deut er at\’éﬁild:'-ﬂﬁﬂ)mgs-cvblogﬂe%&idl,‘ RY.=2.80 min inghod A). LCMFS#50dM+5} =17~ 1H)

12.1, 2H) 2. 8%¥R22.02 (m 2H), 1.71 s, 4H 1.65 ddd, J = 15.7, 12.4, 3.9,

2H), 1.32 (dhd preplagatz)n id &drridd oufa%%%ousl to FS311.
(S)-2-Am no- 3’!‘9’% I oXy- etramet hy t rahydr onaPht h
[

L | o o1 1) py IS, AT s Pty —zaﬁrplaamswwan@%oﬁﬁﬁmﬁs7 ol o
146- (5, 5, 8, 8J+t+Nmammmzmms@M@br@wwaprM@nn2?%17693@ 1H),

pyridi n-2-yl Fpisngr azi @W@H 07f13 d, J %13 Hz, 14 434

N-(tert- buto c r E"ié 132 ny

(0 66" o) 8 Jﬁp P54 hm%f% H@@‘?gb% W& tJhy?f‘Z"

hydr ochl ori dédhnd P69 118 Hz72Hh95)(deé) il piab. g, aH?sgo%(éd%th’iSm of THF
and stirred &t21r(oortH).ehp@ (dat UFeS3E R 21BHN . 2HFhe 74 (31dél) pr. 6Rludt37was 2piir i fi ed by
col urmm;:hr orratgmqaa,ph;maqusmhq)ca gel, dissolved in dioxane. and an excess
of 4N | i n dioxane was added. The reaction m xture is stirred at room WO
2@11/ 072791PCT/ EP2010/ 007057 171 tenperature for 12 h, evaporated and
___p;_url__fl ed by msams: of pr epar at| ve HPLC. The preari papnyabl atat?1

B, Lo her igjff@%r s STl i %gaﬁwésf%mﬁ (e

th
d, J
8.8, 7.6 Hz, W 15%)*{'@’"‘!!%"‘?""&%“?5“5’ efhapoky, 11, 7.43 (d, J = 8.
Hz, 1H), 7.21 (d, J = 9.1 1H), 7.08 (d, J = 7.4 Hz, 1H), 4.32 (d, J
4.9 Hzi51H), 4.04 - H, 3.89.- 3.64 (m 8H), 1.67 (s, 4H), 1.3

=

1.21 (m 12H), 1.18 2. _S&) . FS703:
i etrarret hyl -5, 6, 7, 8-t et rahydr onapht ha
p1opan-1-one OH 15

The preparation is carried out analogously to FS702.

Yield: 27 mg, colourless oil. Rt. = 2.52 min (method A), LCMS: 422 (M+H).

"H NMR (500 MHz, DMSO/deuterated TEA): 5 7.95 (dd, J = 9.2, 7.4 Hz, 1H),
- 7.59 (d, J = 1.9 Hz, 1H), 7.49 (d, J = 8.2 Hz, 1H), 7.43 (dd, J = 8.2, 1.9 Hz, 1H),
7.27 (d, J =91 Hz, 1H), 7.04 (d, = 7.2 Hz, 1H) 4.26 (d, J = 13.5 Hz, 2H), 3.73
{661 2H) 7323 (t e =18 i 002K 2180 (s sk
2H), 2.12 (s, 1H), 1.94 (d. J"110Hz 2H) 1.68 (s, 4H), 1.45 — 1.16 (m, 14H).
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The preparation is carried out anal ogously to FS702. The product is in the I
formof the hydrochloride. Yield: 105 ng, beige solid. Rt-.4= 2.70 mm

(met hod AYO 20108279437 (Wt: 1H NVR (500 MHz, DWVBQ deut er dt@dEPREWY00767 8. 00
(dd, J = 9.0, 7.5 Hz, 1H), 207.67 (b, 1H), 7.50 (b, 2H), 7.27 (d, J = 9.1
"Hz, 1H), 7.14 (d, J = 7.4 Hz, 1H), 4.49 (t, J = 5.3 Hz, 1H), 3.91 -3.65
(m 10H), 1.69 (s, 4H), 1.28 (d, J ="18.4 Hz, 12H). FS704:

Mor phol i ne- 2- car boxyl i ¢ acid

6= (575,78, 8= Fﬁtﬁodrret hy'"l' 5, 6 7 8- tetrahydronapht hal en-2 y--hpyrldl n--2-yt-}-ami de

& ‘ <’-~;<.«r :., " o

o ‘ 4 A

He r e’act on moadire

and 2M sodi um'carbonat € s’ol 'Utlon 7
refluxed for dicxaboralané- up as descrl bed in the case of the other Suzuki

reactions. 5Yield: 4.4 g, beige soljd, Rt. = 2.39 mn (nethod B), LCV5: 281
(MtH). Step 2: The preggpar ation is ri ed out anal ogously kS?OZ. The
produchd is i M of the trifludbacetate. Yield: 237 bei ge solid.
Rt. = 2.63 ni od By, L ~p39# (WH— 10~

o

2 g (8.36 mmol) of 8-bromo-1,1-dimethyi-1,2,3,4-tetrahydronaphthalene (prepa-
10 ration see Journal of Medicinal Chemistry, 1998, Vol. 41, 1476 — 1496) are dis-
solved in 16 ml of THF, and 2.85 g (11.2 mmol) of bis(pinacolato)diboron and
2,46 g (25.1 mmol) of potassium acetate are added. The reaction mixtureis ~ 7

degassed a number of times, 234 mg (0.33 mmol) of bis(triphenylphosphine)-

palladium(ll) dichloride are added under nitrogen atmosphere, and the mixture is
15 stirred at 70°C for 20h. The reaction mixture is filtered and rinsed with 200 ml of

ethyl acetate. The filtrate is washed with 50 ml of water, dried over Na,SQO, and

.evaporated. The crude product is purified by means of flash chromatography on

1.53 g oil, Rt. =4.01 min (method B), LCMS: 287 (M+H).

20

FS802:
2-(8,8-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-4,4,5,5-tetramethy|-1,3,2-
- dioxaborolane:

The preparation is carried out analogously to FS801 starting from 7-bromo-1,1-
dimethyl-1,2,3,4-tetrahydronaphthalene {preparation see W(02005/66115).
844 mg, yellow oil, Rt. = 3.1 min (method B), LCMS: 287 (M+H).
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FS705: Morphol i ne-2-carboxylic acid
[6'-(5,5,8,8-tetrarnethyl -5,6, 7, 8-tetrahydronapht hal en-2-y1)-3,4,5, 6-tetrah
ydr o- 2H 1W2 20b61/53791di nyl - 4- yl i ar ni de: The preparation YSIVERHGI0Fut

anal ogousl yAo, FS702. The product is in the form, of the hydrochl oride.
Yield: 244 ny, beige solid. RR. = 2,58 _mn (nmethod A), LCMS: 477 (MtH).
201H NVR (500 MHz, DVBQ deuterated THAY 67.98 (dd, J = 9.1, 7.4 Hz, 1H),
7.62 (d, J =1.6 Hz, 1H), 7.48 (dt, J =8.2, 5.0 Hz, 2H), 7.30 (d, J = 9.2
7.065683: 3 = 7.3 Hz, 1H), 4.29 - 4.18 (m 3H), 4.107 -3.97 (m
e I O T oDy ! e D) %0 W o Y

ol ),

sty

X Lt o g

3.35(t, J = 11.7 Hz, 2|—|),ﬁ§|3. (d; = 12.9 Hz, 1; .15 - 2.95 (m 2H),
1.95-- 1.85 (m 2H), 1.75- 1.63(m 6H), 1.28 (d, J = 11. , 12H). FS706:
(25, 35) - 3- Hydr oxypyrrolidi ne-2-carboxylic acid 0o
[6'-(5,5,8,8-tetranet hyl-5, 6, 718- O._.B~
t et r ah$dr onapht hal en- 2-y1)-3, 4, 5, 6-t et rahydr 0- 21-%1,B" - E))i pyridi nyl - 4- ) d
e: WD 2011/ 042791PCT/ EP2010/ 007057 1 NVR (50 , DvBQ deuterat(;ig<
.1, T7stepkiz, 1H ,*"S !

(m 2H),

J

4.40 (dd, J = dl 3l4 HZ, IH), 2.2 :
1H), 4.05- 3.8 m 1H), 3.51 -3.29-{w 4H), 2.05 1.58%”(
(m 6H), 1.28 (d, J = 11.4 Hz, 12H). 5 FS707:
10 Step a:
{‘ The bromination of 1,1,3,3-tetramethylindane (see US 2005/148590) is carried
" oUt analogously to the procedure in Organic Synthesis, Collective Vol. 3, p.
138.).
732 mg, yellow oii, Rt. = 3.97 min {method B).
15

Step b:
The preparation is carried out analogously to FS801 starting from 5-bromo-

365 mg, yellow oil, Rt. = 4.07 min (method B).
20 'H NMR (400 MHz, DMSO/deuterated TFA) 5 7.57 (dd, J = 7.5, 1.0, 1H), 7.50 (s,
1H), 7.17 (d, J = 7.2, 1H), 1.90 (s, 2H), 1.31 (s, 12H), 1.30 (s, 6H), 1.28 (s, 8H).

30

35



((2S, 3S)-3-Hydroxypyrrolidin-2-y1)-{446-(5,5, 8,8-tetranethyl -5,6, 7, 8-tetrah
ydr onapht hal en-211) pyri di n- 2-yl Thi perazi n-1-y1} net hanone: The preparation
is carri eWORHIEAH#ogously to FS702. Yield: 155 ng, crystBFTVEROIGHIE. Rt.
= 2,72 min (nethod A), LCVS: 463 (MtH). 151H NWVR (500 MHz, DMSQ deut er at ed
TFA): 68.04 (dd, J =8.8, 7.6 Hz, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.63 -
7.52 (m 2H), 7.32 (d, J = 9.0 Hz, 1H¥8 7.22 (dd, J = 7.3, 1.
4.63 (s, 1H), 4.54 - 445(m 1H) 398- 371(m 8H), 357- 2H) 1.74 (s

4K 134 (d- FﬁB@erma
% 17 Hﬁlcﬁ’&%ﬁ &'403' : @Q}b%éﬁ(ﬁ 187 ny, col ourl ess
oil. Rt. = 2.50 min (nethod A), LOVS: 451 (MrH). 301H NMR (500 |sz

preparation i'$

DMVSQ deuterated TFA) 68.01 (dd, J = 9.1, 7.4 Hz, 1H), 7 67 (s, , 7.55 -
7.48 (&, 2H), 7.34 (d, J = 9.1 Hz, 1H, 7.12 (d, J: S) 4.21
-4.10 (m 2H), 4.07 - 3.9§H(m 1H), 185 -3.76 (m 2 Q}_?G 69 (m 1H),

en2

Q 1)

740+ Ao

o)

=

10

2)

OH
Step 1:

400 mg (1.64 mmol) of 4-(2-hydroxyethylamino)piperidine-1-carboxylic acid tert-
butyl ester, 1.42 ml (9.82 mmol) of 4-bromobuty| acetate and 1.13 g (8.19 mmol) of
potassium carbonate were suspended in 50 ml of acetonitrile and stirred at 70°C for
3 days. The reaction mixture is filtered, the residue is washed with acetonitrile, and
the filtrate was evaporated. The residue was dissolved in 150 ml of dichlorometh-
ane, washed with water, the aqueous phase was extracted again with dichloro-
methane, and the combined organic phases were dried and evaporated. The crude
35 product is reacted further directly.
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3.52 -3.38 (m 2H), 2.02- 1.93 (m 2H), 1.70 (s, 4H), 1.67- 1.56 (m 2H),
1.30 (d, J = 11.8 Hz, 12H). WD 2011/072791PCT/ EP2010/ 007057 174 FS709:

| st.ars iwaxgivemsie i past, -4;77), itifinet 5 PCT/EP2010/007057

t hal en- 2-y0- 3, 4, 5, 6-tetrahydro-2H 1, 2- bi pyri di nyl - 4- yabut yr am de: 10The
preparation is carried out analogously to FS702. Yield: 274 ng, colourless
oil. RR. = 2.54 min (nethod A, LCVMS:17865 (MrH). 1H NVR (500 MHz,

DVSQ deuterated TFA): 68.04 (dd, J = 9.1, 7.4 Hz, 1H), 7.70 (d, J = 1.6 Hz,
1H),- 7.58 - TCASS:(3D9 (RMH). 7. 37(d, J-=9.1 Hz, 1H), 7.15(d, J = 7.3 Hz, 1H),

, ( 6.9 Hz, 1H), 3.55 - 3.43 (m 2H), 2.08 -
151. 98 (m zmhe quwprpductdnqm stap 725 disSONGR: ip joxarg, and 4BBHCHIN dpxanais 5 Hz,
12H), 1.22 (chdddd.=THe. rdattlibn rdikiure is stirred at room temperature for 3 h, where an oily
precipitate formed. The supernatant is decanted off, and the residue is dried in

5

vacuo.
LCMS: 359 (M+H).
Step 3:
117 mg (0.5 mmoi) of 2,6-dibromopyridine, 146 mg (0.5 mmol) of acetic acid 4-[(2-
hydroxyethyl)piperidin-4-ylamino]buty! ester hydrochloride and 1981 mg (1.4 mmol)
10 of potassium carbonate are suspended in 4 ml of NMP and stirred at 100°C for
48 h. The reaction mixture was stirred into water, filtered, and the filtrate is
L extracted a number of times with ethy! acetate, washed with water, dried and
evaporated. The residue is purified by CO|Limn chromatography on silica gel (eluent
dichloromethane/methanol).
38 mg, Rt. = 2.10 min (methed A), LCMS: 374 (M+H).
15 Step 4:

The reaction is carried out analogously to FS102.
Yield: 10 mg. Rt. = 2,76 min (method A), LCMS: 480 (M+H).

20
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2-{Methyl-[61-(5,5,8,8-tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1)-3,4,5
, 6- 20t etrahydro-2H 1, 7-bi pyri di nyl-4-yl net hyl ] am no} et hanol : 30 Step 1:
35The preP@&¥M1/$3791s carried out anal ogously to F5702. \W§T/EP2010/007057

2011/ 072791PCT/ EP20101007057 175 Yield: 110 ng, colourless oil. R. = 2.80
mn (method A), LCVS: 450 (MHH). Step . The preparation |s carried out
anal ogously to F531 1. 5Yield: 6 ng, 188l ourless oil. R. = 2.56 nin (et hod
A), LCVS: 436 (M+H). 1H NWR (500 VHz, Dl\/lSO’deuterated TFA) 5 8 06 - 8 00
~AH)y - 7-6 S(9911H) 754(q, =82Hz 8 .

333 (”dt O T ey ST dd,
(dd J = 13. ﬁ46z63tet@hyd_nq)2H-2 %blr(ysldlw yllpwsnhdnﬁzriar(lme 1H) 1 99 (dd J

39. 5, 129Hz 2H), 1.74 (s, 4H, 1.50 - 1.37 (m 2H), 10 33(d J =
11.3 Hz, 12H). FS711" H
2-([6"2(5,5,8,8-Tetranmet hyl-5, 6, 28t etrahydronapht hal e ?l 5 6-tetr
ahydro-2H 1, 2' - bi pyri di nyl-4-yl net hyl ] am no} et hanol : pr at i on is
carried out anal usly to F5702.
o S GRS
Br \N Br 0
Sy °=<
ol X

10

e

Step b
15

7 |
20 N U
“~
N "O\ Step ¢ N
N
NH
NH,

Sﬁ@ i T

879 mg (3.71 mmol) of 2,6-dibromoaniline, 1 g (3.71 mmol) of (1-piperidin-4-yl-

pyrrolidin-3-ylycarbamic acid tert-butyl ester and 3.65 g (26.4 mmol) of potassium

carbonate are suspended in 20 ml of DMSO and stirred at 120°C for 15 h. Water
30 is added to the reaction mixture, which is then extracted three times with ehyl

acetate, dried over Na,SO, and evaporated. The crude product is reacted further

without further purification.

2.07 g, brown oil, Rt. = 2.52 min (method A), LCMS; 426 (M+H).
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Yield: 27 ng, colourless oil. RI. = 2.52 min (nmethod A), LCMS: 422 (MtH).
1H NWVR (500 MHz, DMVBQ deuterated TFA): 57.95 (dd, J = 9.2, 7.4 Hz, 1H),
7.59 (d, Wozoty@2#4z, 1H), 7.49 (d, J = 8.2 Hz, 1H), 7.43 R@EEP201600R052, 1.9
Hz, 1H), 7.27 (d, J = 9.1 Hz, 1H), 7.04(d, J = 7.2 Hz, 1H), 4.26 (d, J =
13.5 Hz, 2H), 3.73 2H), 2.12 (s, 1H), 1.94 (d, J = 11.0 Hz, 2H), 1.68 (s,
4H), 1.45 - 1.16 (m 14H). WD 2011/ 082791PCT/ EP2010/ 007057 176

di oxabor ol ane: 2 g (8.36 mol) of

6 brorm 1, 1- Sg@byd 1,2, 3, 4- tetrahydronapht hal ene (prepa- 1lOration see

Ny Nedi.cl-nal...Chem.:

I'n 16 0 di boron and 2. 46
g (25.1 mol Prm:fuc‘pot assium acetate are added. The reactl on mxture is

e r a1 140G Bl SRy St i&a%ﬁoqﬁ”ﬁ? LA iR er e ahd the 1

m xt u(rjgwi tshl%gmm (5D MHz, MQSDNeu?é}htedE]TgFe\f) 6@?@;& g{dﬂn}f :18@ Sll’rae 1, ?{.Bﬂi (cemraﬂd gpd
hater. dri edcubr TRRoEbT M RoraT (07 The: Bbdd Sifotades ST Rt ed by

?Engtnﬁ : g_f. B; | agh the,@H1 090131 on, 1H)| 8.6a —@50 (.- B8,.810iH./=RR.8,2H4. D358 n..

e o b et Roteten. aP, B 1 P 0 167 o 4D 2138 (0 4 4120 82Hh ¢ et hyl - 1, 3,

2- di oxabor ol ane:

10 FS902:
6"-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6,3',4',5',6'-
octahydro-2H,2'H-[1,4';1",2"]terpyridin-3-ol:

20 The preparation is carried out analogously to FS901 (step a and b). The product
is in the form of the hydrochloride.
45 mg, vellow solid, Rt. = 2.81 min (method A), LCMS: 448 (M+H).
e H NMR (500 MHz, DMSQ/deuterated TFA) 8 7.91 (s, 1H), 7.72 (dd, J = 8.3, 1.5,
1H), 7.64 = 7.59 (m, 1H), 7.38 (d, /= 8.3, 1H), 7.18 (d, /= 7.4, 1H), 6.84 (dd, /=
onp o - 8.4, 50 1H) 544 (s 1H) 4 62 453 (m 2H) 4 08 (s 2H) 3.75-.3.66.(m; AR

3.56 — 3.47 (m, H), 3.44 — 3.23 (m, 3H), 3.07 — 2.96 (m, 1H), 2.91 — 2.79 (m, 2H),
2.19 — 1.84 (m, 3H), 1.76 — 1.53 (m, 8H), 1.29 (d, J = 17.3, 12H).
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The preparation is carried out anal ogously to FS801 starting from
7-brono-1,1- dinmethyl-1, 2, 3, 4- tetrahydronapht hal ene (preparation see
02005/ 66X03Y11/8M81 ny, yel low oil, Rt. 3.91 min (et hodByEP2PHRT05387
(MrH) . WD 2011/ 072791PCT/ EP2010/ 007057 177 FS803: Siftriliti c\W2g: - Met
10Step a: The brom nation of 1,1, 3,3-tetranethylindane (see US 2005/ 148590)
Is carried out anal ogously to the pré%%dure I n Organi ¢ Synt hesi s,

Col l ective Vol. 3, p. 138.). 732 ngy, yellowoil, R. = 3.97 mn (rrethod B) .
15 Step b: The preparation is carried out anal ogously to FS801 starting

(method B). 20 NVR (400 MHz, DIVISO’ deuterated TFA) 6 (3 7.5
1.0, 1H), 7. %6(6¢4-(5- Hydroxypentyl)plperazm -1-yl]pyridin-2-y1}-4,4- d|methyl 4- dlhydro-

2H-naphthalen-1-one:

5
=
I =
HN
\) HCI
10
{ 1) )
R
I P
5 B89
N
15 B__o
20
30 1,

Step 1:

597 mg (2.07 mmol) of 7-bromo-4,4-dimathyl-3,4-dihydre-2H-naphthalen-1-one,
685 mg (2.70 mmol) of bis{pinacolate)diboron and 611 mg (6.22 mmol) of potas-
sium acetate are suspended in 10 ml of THF, degassed, and 58 mg (0.08 mmoi)
35 of bis(triphenylphosphine)palladium(li} caloride are added under nitrogen atmos-



gt rred-i-nt o-water -t eredsand

1H, 7.17 (d, J =7.2, 1H), 1.90 (s, 2H), 1.31 (s, 12H), 1.30 (s, 6H), 1.28
(s, 6H. 30 WO 2011/ 072791PCT/ EP2010/ 007057 179 LCVs: 359 (MHH).
4-nW et : , MUBALBRRIY- <- 1- - z- 0- 44; The crude product from sPEPELNIHPEEH] ved
in di oxane, and 4N HCl in dioxane is added. The reaction mxture is stirred
at roomtenperature for 3 h, where an oily precipitate forned. The
supernatant is decanted off, and the ¥dsi due is dried in vacuo. LCMVS: 359
(MtH). Step 3: 117 ng (0.5 rmm) of 2, 6-di bronopyridine, 146 ng (0.5 nmol)
of acetlc acunﬂlena [T@yemldn@wétenyptu‘mbatuw fﬁfcur-gﬂ farmﬁb]imeSFI wet§r§r
OHS,|IJ§1§e|react|on m xture was

%}qnéédsrdf%gluﬁ{n élﬂ@&ﬁ:at eraP
tltrate-Fs“extracted-a nunberof -
times with etH§ld: %&matv@'lowh%cﬁtw?W%'ﬂémetW|AédL%H§ ARaPbrtdt ed. The

residue is pua;teﬁged by ca| rn chromat ography on silica gel (eluent

di chl olonet hape/ net 2, rr‘? % = 2.10 mn (method A, LCWVE:
374 (MrH). 15 eerﬁagtlonﬁlg rf‘E%EPti%qugé’uﬁlélt F8Pbut anal ogously to FS102.
Yield: 10 rrg Yigtl: 2.4 gZpil@-y@lldiw meRth@d %)mlnu%od%QL((:MtBl-stlm (M+H).

|n4 oN

- Step3:
The reaction is carried out analogously to FS102.
Yield: 47 mg, pale-yellow ¢il. Rt. = 2.55 min (method A), LCMS: 422 (M+H).
10 'H NMR (400 MHz, DMSO/deuterated TFA) & 8.40 (d, J=2.0 Hz, 1H), 8.12 (dd, J =
8.3,2.1Hz, 1H), 7.77 {dd, J=8.5, 7.6 Hz, 1H), 7.59 (d, /= 8.3 Hz, 1H), 7.26 (d, J =
7.4 Hz, 1H), 7.01 (d, /=8.7 Hz, 1H}, 4.50{d, /=13.7 Hz, 2H), 3.62 (d, J= 11.6 Hz,
2H), 3.48 — 3.29 (m, 4H), 3.22 — 3.04 (m, 4H), 1.96 (s, 2H), 1.83 — 1.63 (m, 3H),
1.53 — 1.44 (m, 2H), 1.44 — 1.28 (m, SH).

15

FS904:
2-(4-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-2-yl]-
piperazin-1-yl}piperidin-1-yi)ethanol

2)

30

Step 1:

The reductive amination is carried out analogously to FS501.

Yield: 420 mg, colourless oil. Rt. = 3.32 min {(method A), LCMS: 533 (M+H).
35



2 30 WD 2011/ 072791PCT/ EP2010/ 007057 180
3,4,5,6-tetrahydro-2H 1, 2' - bi pyri di nyl-4-yl]pyrrolidin-3-ylam ne: 151
Step b SweRw/078™ ng (3.71 nmol) of 2, 6-di bronoanili ne, PAT/GPBYRIOFMDOI )

of (1l-piperidin-4-ylpyrrolidin-3-yl)carbamc acid tert-butyl ester and 3.65
g (26.4 mmol) of potassium carbonate are suspended in 20 m of DIVISO and
stirred at 120C for 15 h. Water 30is18fded to the reaction mxture, which
is then extracted three times with ehyl acetate, dried over Na2504 and
evapor at ed. Bep 2rude product is reacted further w thout further

poagckhordo))

Vi-H) WO 279 P20 05718 tep b And c: ' '
e 1010 -360 Mg, White solid.Rt.-=2.78 min (method-A); LCMS:-433 (M+H). o e v o o
Step 3:
5 The reaction is carried out analogously to FS520. The product is in the form of the
hydrochloride.

Yield: 58 mg, white solid. Rt. = 2.76 min (method A), LCMS: 477 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) & 7.88 — 7.80 (m, 2H), 7.65 (dd, J =

8.2, 1.9 Hz, 1H), 7.44 (d, J = 8.3 Hz, 1H}, 7.25 (d, J = 7.5 Hz, 1H), 7.09 (d, J = 8.7

Hz, 1H), 4.10 — 3.25 (m, 13H), 3.25 — 3.14 (m, 2H), 3.07 (t, J = 12.1 Hz, 2H), 2.41 —
10 2.30 (m, 2H), 2.17 = 2.02 (m, 2H), 1.68 (s, 4H), 1.28 (d, J = 13.9 Hz, 12H).

o FS905:

7-{6-[4-{5-Hydroxypentyl)piperazin-1-yl]pyridin-2-yl}-4,4-dimethyl-1,2,3,4-tetra-
hydronaphthalen-1-ol

OH I'\

20

50 mg (0.12 mmol) of 7-{6-[4-(5-hydroxypentyl)piperazin-1-yl]pyridin-2-yl}-4,4-

dimethyl-3,4-dihydro-2H-naphthalen-1-one are dissolved in 0.5 ml of THF and 1 ml

of methanol, cooled to 0°C, and 4.5 mg (0.12 mmol) of sodium borohydride are

added. The reaction mixture is stirred for 30 min, water is added, and the mixture is

extracted with ethyl acetate, dried and evaporated. The crude product is purified by
sozmeans:of-prep HPLC .and.subsequently:converted:inte the -hydrochloride using ot et

methanolic HCI.

Yield: 39 mg, white solid. Rt. = 2.45 min (method A), LCMS: 424 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) 8§ 7.94 (d, J = 1.8 Hz, 1H), 7.87 (dd, J =
8.7, 7.5 Hz, 1H), 7.71 (dd, J = 8.2, 2.1 Hz, 1H), 7.44 (d, J = 8.3 Hz, 1H), 7.23 (d, J =
7.4 Hz, 1H), 7.11 (d, J = 8.7 Hz, 1H), 4.62 (t, J = 6.0 Hz, 1H), 4.50 (d, J = 12.6 Hz,

30 2H), 3.64 (d, J = 10.1 Hz, 2H), 3.45 (t, J = 6.2 Hz, 4H), 3.20 — 3.06 (m, 4H), 2.06 —
1.68 (m, 6H), 1.52 = 1.34 (m, 4H), 1.26 (d, J = 18.6 Hz, 6H).
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| ac5arrn Product: 40 ng, yellow solid, Rt. = 2.64 mn (nmethod A), LCVS: 433
(MtH) . 51H NMR (500 MHz, DMSQ deuterated TFA) 5 7.96 (dd, J = 8.9, 7.5,

1H), 7.66WQR01Y0=27M, 7, 1H), 7.54 - 7.44 (m 2H), 7.27 (d,PQEEERMG/O00TRY 7 13
(d, J =7.3, 1H, 4.38 (d, 3.91 (m 1H), 3.63 3.50 (m 2H), 3.19 (t, J =
12.8,2H)1 2.25 - 2.16 (m 2H), 1.77 (d_ J= 12.1, 2H), 1.67 (s, 4H), 1.26
(d, J = 12.9, 12H). 10FS902: 185

6"-(5,5,8,8-Tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1)-3,4,5,6,3', 4", 5
6' - oct ahydrﬁﬁ%@ﬁl TH-I\/l4(Vd.' 21t er pyr| d| n- 3 01 20The pr epar atlon is

SO - LN .tfrglgpﬁ,ﬁqg%n.ﬂgg
= 8.3 1.6 1H). 7.64 - 7.59 (m 1H) 738(d i, 1H), 7.18 (d, J =
.4, 1H), 6.84 (dd, J = 3.56
5 B HO |
N7 N NZ N
h g

10 OH OH

50 mg (0.12 mmol) of 7-{6-[4-(5-hydroxypentyl)piperazin-1-yl|pyridin-2-y[}-4,4-
dimethyl-3,4-dihydro-2H-naphthalen-1-one are dissolved in 5 ml of THF, cooled to
0°C, and 224 ui (0.36 mmol) of methyllithium in diethyl ether (5%) are added. The
reaction mixture is stirred at 0°C for 30 min and warmed to room temperature.
Water added to the reaction mixture, sodium hydrogencarbonate solution added,
and the mixture extracted with ethyl acelate, dried and evaporated. The crude

.15

-product-is purified by means of column chromatography-on. silica.ge
Yield: 9 mg. Rt. = 2.53 min (method A), LCMS: 438 (M+H).
'H NMR (400 MHz, DMSQ/deuterated TFA) 8 8.06 (d, J = 2.0 Hz, 1H), 7.88 — 7.81

20 (m, 1H), 7.69 (dd, J = 8.2, 2.1 Hz, 1H), 7.41 (d, J = 8.3 Hz, 1H), 7.23 (d, J = 7.4 Hz,
1H), 7.10 (d, J = 8.8 Hz, 1H), 4.50 (d, J = 13.8 Hz, 2H), 3.64 (d, J = 9.9 Hz, 2H),
3.562 —3.35 (m, 4H), 3.25 - 3.06 (m, 4H), 2.12 — 1.64 (m, 6H), 1.55 - 1.34 (m, 7H),
1.26 (d, J = 7.4 Hz, 6H). '
o 5 {4 [6 (8- Dlmethylamlno-S 5 dlmethyl-q,s 7 B-tetrahydronaphthalen 2-yl)pyr|~""" o
din-2-yl[jpiperazin-1-yl}pentan-1-ol
o | N : N7 | o
NN NN
30 l\/N + /n"\ e — k/N
H\ i HCI \i
OH OH

50 mg (0.12 mmol) of 7-{6-[4-(5-hydroxypentyl)piperazin-1-yl]pyridin-2-yl}-4,4-
35 dimethyl-3,4-dihydro-2H-naphthalen-1-one are dissolved in 2 ml of 2M dimethyl-




- 3.47 (m 1H, 3.44 - 3.23 (m 3H), 3.07 - 2.96 (m 1H), 2.91 -2.79 (m
2H), 2.19 - 1.84 (m 3H), 1.76- 1.53 (m 8H), 1.29 (d, J = 17.3, 12H). WO
2011/ 072790 ROWEP2010/ 007057 182 PCT/EP2010/007057
7-(614- (5- Hydr oxypent yppi perazi n- 1-yQpyri di n- 2-y1}- 4, 4-di met hyl- 3, 4-di hydro
2H- napht hal en- 1-one: 5 186

amine in THF, and 15 mg of sodium cyanoborohydride and 38 mg of titanium(IV)

. Water added to the reaction mixture, sodium hydrogencarbonate solution added, .
and the mixture extracted with ethy! acetate, dried and evaporated. The crude
product is purified by means of prep HPL.C.

5 Yield: 5 mg. Rt. = 2.14 min {method A), |.CMS: 451 (M+H)}.

"H NMR (500 MHz, DMSO/deuterated TFA) 3 8.12 (d, J = 1.3 Hz, 1H), 7.99 (dd, J =

8.3, 1.6 Hz, 1H), 7.80 — 7.74 (m, 1H), 7.57 (d, J=8 4 Hz, 1H), 731 (d, J = 7 5 Hz,

1H), 6.98 (d, J = 8.6 Hz, 1H), 4.77 (1, J = 7.0 Hz, 1H), 4.53 (d, J = 14.1 Hz, 2H),

3.60 (d, J = 11.8 Hz, 2H), 3.48 — 3.42 (m, 2H), 3.33 (1, J = 12.6 Hz, 2H), 3.18 — 3.06

(m, 4H), 2.94 (s, 3H), 2.57 (s, 3H), 2.18 - 2.07 (m, 2H), 1.87 — 1.60 (m, 4H), 1.52 —
10 1.44 (m, 2H), 1.44 — 1.34 (m, 2H), 1.28 (d, J = 37.6 Hz, 6H).

15
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+ | 2) 10 30CH Step 1: 597 ng (2.07 mmol) of

7-brono- 4, 4-di net hyl - 3, 4- di hydr o- 2H napht hal en- 1- one, 685 ng (2. 70 nmol) of
bi s( pi naceioatolé@iztror on and 611 ng (6.22 nmol) of potassi UMMTHERH/E@7eH7e
suspended in 10 m of THE, degassed, and 58 ng (0.08 mmvol) 35o0f

bi s(tri phenyl phosphine)pal ladium(11) cnl9ride are added under nitrogen
atnos- WD 2011/ 072791PCT/ EP2010/ 007087 183

FS1001:

Stepa
OTO
oH HN
10 O);OK
L: Step b l
15
20
Step a:
40 mg (0.09 mmol) of 5-{4-[3-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-
- 2-yl)phenyl]piperazin-1-yl}pentan-1-ol and 64 mg (0.37 mmol) of Boc-Gly-OH are
dissolved in 5 ml of THF and 1 ml of DCM, and 38 mg (0.18 mmol) of DCC and
2 ~—1:2'mg of DMAP are added: The reaction mixture is stirred at RT for 1 hand
subsequently evaporated to dryness. The crude mixture is reacted further with-
out further purification.
Step b:
30

The protecting group is cleaved off analogously to FS201. The product is in the
form of the hydrochloride.
52 mg, yellow solid, Rt. = 2.94 min (method A), LCMS: 492 (M+H).
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phere. The reaction mxture is stirred at 70C for 18 h, cooled to RT wat er
Is fled by nmeans of columm chromat ography on silica gel Yi el d:
yel | ow soVPdO1279% 3 46 nin (nethod A), LCVS: 301 (MH). P@f?&“ﬂw(’%ﬁ’?he
reaction is carried out analogously to F5501. Yield: 2.1 g, pale-yellow
oil. RR. =1.98 mn (nethod A), LCV5, 328/ 330 (MtH). Step 3: The reaction
Is carried out anal ogously to F5102. 8eld: 47 ng, pale-yellowoil. R. =
2.55 min (method A), LCVE: 422 (l\/HrH) 101H NMR (400 MHz, DMBSQ deuterated
TFA) 68.40 (&51902:) 0 Hz, - .12 (dd J=28.3 21 Hz, 1H) 7.77 (dd, J=
¥ 3 . H 1 )Ty

(d J= 8 2I—|) ( BREE H,
e r s B Gy zﬁﬁp"]’lﬁ_&ﬂﬂy@“g’ﬁ“}]"d’ Jﬂi 96 (55 PH), = 11 8351+ 63 iy 3H)
1.53- 1.44 (m 2H, 144 1.28 (m 9H. 15FS904:
2-(4-{416- (5, et hyl -5, 6, 7, 8-t et r ahydr thal\eri 2-yOpyridin-2-y
11- piperazin N N)H

i df n-7L- yOet hanol 2)
(N . (N
1 L

O CIH

Ny
HO

10

450 pl of 1 N NaOH were added to 70 mg (0.15 mmol} of 3-(2-{4-[6-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yllpiperazin-1-yl}ethyl)oxa-
zolidin-2-one in 2 ml of methanol, and the mixture was refluxed for 3 days. The
reaction mixture was evaporated, extracted with ethyl acetate, dried and evapora-
ted. The crude product was purified by means of pep. HPLC.

, 15 Yield: 50 mg. Rt. = 2.68 min (method A), LCMS: 437 (M+H).

"H NMR (500 MHz, DMSQ/deuterated TFA) & 7.87 — 7.80 (m, 2H), 7.67 (dd, J =
8.2,1.7 Hz, 1H), 7.55-7.48 (m, 1H), 7.43 (d, J =8.3 Hz, 1H), 7.27 (d, J = 7.5 Hz,

=1 H), 7:09-(d;-J = 8:7- Hz; 1H); 3:74.2°3,69 (m;-2H);-3.61-=3.38 (M;:4H); 4.3—3.8 (b, - o
BH), 3.25 (t, J = 12.2 Hz, 1H), 3.15 - 3.08 (m, 2H), 1.77 — 1.62 (m, 4H), 1.36 — 1.22

(m, 12H).

20
FS1003
5-{4-[5-(2-Aminoethoxy)-6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-yl]piperazin-1-yl}pentan-1-cl:

NH,
o 25 e e U
OH
30

74 mg (0.08 mmol) of 2-{2-[6-[4-(5-hydroxypentyl)piperazin-1-yl}-2-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-3-yloxy]ethyl}isoindole-1,3-dione
are dissolved in 2 ml of ethanol, and 9 pl of hydrazine hydrate are added. The reac-
tion mixture is stirred at room temperature for 15 h. A precipitate forms, which is fil-
tered off with suction, washed with ethanol and purified by means of column chro-
matography on silica gel. The product is converted into the hydrochloride using

35 methanolic HCI.



Step 1: The reductive am nation is carried out anal ogously to F5501. Yield:
420 ng, colourless oil. Rt. = 3.32 min (nmethod A, LCVs: 533 (MtH). WO
2011/ 07279%0DPQTI/ER2010/ 007057 184 Step 2: Yield: 350 ng, WETEPHSIPYISTRL. =
2.78 mn (method A), LCMS. 433 (MrH). Step 3: 5The reaction is carried out
anal ogously to F5520. The product is in the formof the hydrochl oride.
Yield: 58 ng, white solid. Rt. = 2.76/8in (nmethod A, LCMS: 477 (MtH). 1H
NMR (400 MHz, DMSO deuterated TEA) 5 7.88- 7.80 (m 2H), 7.65 (dd, J = 8.2,
1.9 Hz, 1H), Yield421 ohg, Oeige 80I8. Rk ,= A.Bf miiv (R&hedlA), LCMS. BSKEI+HLH) , 7. 09- (d, J

o i 182 (h I s 367 ,—8MHz 21 oty F08%
7- {614 (5 Hydfrb’i(%tinw )4p12p(érJa25|$ Hz, ¢H).03/%8 @, d"21-1yﬁ}'|242|11) a&m Hy'l 1 2 3 4-t
et rahydr onapt hlze?2H) 3@4 (1,26 504 iz, £80), B2183wBO) (of 6H), 1.77 — 1.61 (m, 6H), 1. 50

7-{6145(5- hympxygﬂnﬂmpﬁlﬁqaﬁamﬂgw'mx 21, A-08- M1J éo4Hz 12H).
di net hyl - 3, 4- di hydr o- 2H napht hal en-'1-one ar'e di sso ved in 0.5 nl of THF and

1 m of methanol, cooled to OC, and 4.5 ng (0.12 mml) of sodium
bor ohydri de #syoedded. The reaction mixture is stirred for 30 min, water is

dded dth i d th t

evapor ated.  THURAT B EHS 8 st b r sdsEeRydonahhiy S
subsequent | y 3@6ﬁ@e‘ielrébyﬁ‘rrﬂ’%”11F?e'bFﬂbﬂFB@)Hf%Y'i%'"%W’F@"ﬁE@'hanol ic HCl. Yield:
39 ng,m/mte sol i d. : 2.45 mn (method A), LCV5: 424 (

I o Q
Br S
/w N N
N/\‘ O\NWN
H\ ’
OH ' OH
2)
15

OH

g‘_) :
[:

20

Step 1:
Y The reaction is carried out analogously to FS314.
Yield: 48 mg. Rt. = 3.04 min (method A) LCMS: 637 (M+H)
et 28 isn s Step. 3l e o B
The reactlon is carrled out analogously to FS1002
Yield: 13 mg. Rt. = 2.49 min (method A), LCMS: 507 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA) 5 7.98 (dd, J = 9.0, 7.4 Hz, 1H), 7.67
(s, 1H), 7.54 —7.48 (m, 2H), 7.31 (d, J = 9.1 Hz, 1H), 7.12 (d, J = 7.3 Hz, 1H), 4.45
(d, J =13.4 Hz, 2H), 3.76 — 3.66 (m, 1H), 3.48 (t, J = 6.0 Hz, 2H), 3.33 — 3.16 (m,
4H), 3.12 = 2.97 (m, 2H), 2.86 (t, J = 7.4 Hz, 2H), 2.19 (d, J = 10.3 Hz, 2H), 1.96 —
1.84 (m, 2H), 1.84 — 1.73 (m, 4H), 1.69 (s, 4H), 1.68 — 1.58 (m, 2H), 1.56 — 1.46 (m,
2H), 1.28 (d, J = 12.2 Hz, 12H).

30
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NMR (400 Mz, DVSQdeuterated TFA) 5 7.94 (d, J = 1.8 Hz, 1H), 7.87 (dd, J
= 8.7, 7.5 H, 1H), 7.71 (dd, J = 8.2, 2.1 Hz, 1H), 7.44 (d, J = 8.3 Hz,
1H) . 7. 23wbdoiorzst. 4 Hz, 1H), 7.11 (d, J = 8.7 Hz. 1H), eCi6E10003057 6. 0
Hz, 1H), 4.50 (d, J = 12.6 Hz, 30.2H), 3.64 (d, J = 10.1 Hz, 2H), 3.45 (t,
= 6.2 Hz, 4H), 3.20 - 3.06 (m 4H), 2.06 - 1.68 (m 6H), 1.52- 1.34 (m

J
4H), 1.26 (d, J = 18.6 Hz, 6H). WO 2021/072791PCT/ EP2010/ 007057 185 FS906:
t et r ahydr onapht hal en- 1- ol 50 ng (0.12 nmol) of

7 {6 [4 (5 hy&noaspentyppr perazr n- 1 yI i pyridin-2- yl} 4, 4-

h (
i added TWHW’@‘&'&‘?‘M P'IPP!’&ZU? é'W}sPegiH' eptad-at OC for 80~ m - and -war: ma-d tio s
roomtenperature. Water added to the reaction m xture, sodium
hydr ogencar bonat e sol uti on added, and the m xture extracted w th ethyl
acetatg, dried and eyaporated. The crude product is purired Pyjneans of
col um chr oma on silicagel. - - Yield: 9 ny.

(met hod A), SNTNHH) . 1H NVR (40Q, VHz 4, pEVERR deu d T

(d,J:20 7.8L ( \uJ_,,JL {-69 (dd, 1 ="8.2, 2.1 Hz
7.41 (d, J = 8'3 Hz, 1H), %23 (d”V £z o) ribkdoxane?. 10 (d, J = 8.
1H), 4.50 (d, J = 13.8 Hz, ,3.64(d J=9.9 H, 2H), 3.52 - 3.3

4H), 3.25 - 3.06 (m 4H), 2.42 - 1.64 (m 6H), 1.55 - 1.34 (m 7H),
(d, J = 7.4 Hz, 6H). FS907:

5- (4- [@50(8 D|methyl am no- 5, 5- di met hy1-5, 6, 7, 8-t et r ahydr onapht hal en- 2-yI ) pyr
+€din-2-yl]pi %%;?Z-I n-1-yl }pentan-1-ol WO 2011/ 072791PCT/ EP2010/ 007057

30 mg (0.069 mmol) of 5-{4-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-yl]piperazin-1-yl}pentan-1-ol, 48 mg (0.276 mmol) of Boc-protected gly-
cine and 1 mg of DMAP are dissolved in 2 ml of THF and 0.5 ml of dichlorometh-
ane, 28 mg (0.138 mmol) of DCC are added, and the mixture is stirred at room

¥ 15
temperature for 18 h. The reaction mixture is diluted with ethyl acetate, extracted
with sat. sodium hydrogencarbonate solution and 1 N HCI, dried and evaporated.
The product is reacted furthel drrectly W|thout further pur:frcatlon )
_____________ “swpz i . i i S oo

The protecting group is cleaved off analogously to F$201. The product is in the

20 form of the hydrochloride.
Yield: 34 mg. Rt. = 2.86 min (method A), LCMS: 493 (M+H).
"H NMR (500 MHz, DMSO/deuterated TFA) 8 7.47 (d, J = 1.5 Hz, 1H), 7.38 - 7.30
(m, 2H), 7.27 (dd, J=8.4, 2.0 Hz, 1H}, 7.13 (d, J = 1.8 Hz, 1H}, 7.05(d, J = 8.5 Hz,
1H), 3.85 (s, 3H), 3.64 (dd, J = 34.9, 11.7 Hz, 4H), 3.45 (t, J = 6.3 Hz, 2H), 3.31 -
3.21 (m, 2H), 3.21 = 3.14 (m, 2H), 3.14 -- 3.03 (m, 2H), 1.77 — 1.69 (m, 2H), 1.88 (s,

s 2ba At 46.(m, 2H);:1:44 = 1:34:(m; 2H)71:28.(did 2A9:2 Hz A 2H) oo
30
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186 am ne in THF, and 15 ng of sodi um cyanoborohydri de and 38 ng of
titani un(lV) 6,41p4,:0ii""44. . av,z; 4.,7?.;7?40.4.0.104".1.;-"ai
»11t. c. . . ¥0.2011407247914 " 41/ 4(" 94, ,F ,5t4:" 49=/7- VARG LR 7956 t he
reacti on m xture sodi um hydrogencarbonate sol ution added and the m xture
extracted with ethyl acetate, dried and evaporated. The crude product is
purified by nmeans of prep HPI.C. 5YidPl: 5 ng. Rt. = 2.14 nmin (method A)
| _Cvs: 451 (MtH). 1H NWR (500 MHz, DWVSQ deuterated TFA) 68.12 (d, J = 1.
Hz, 1H), 7.9¢%s{da¢ J = 8.3, -1.6-Hz, 1H),. 7.80-- 7.74-(m -1H), 7.57(d,  J

w -

o T2 , 1 7560 (d T il OOt T e o

2.57 (s, 3H), 2.18 - 207(m 2H), 1.87- 160(m 4H) 2 . 101, 44(m
2H), 1.44- 1.34(A32H), L 28@ 37. 6stbfza 6H). 15 2 3
N

5 = - B N

Br N° "Br 0
(o]

i
step b B‘o
10

-~
0
15 o

Step a:

o 8-Bromo-2.3 5 6-tetrahydro-1,2- blpvndlnvl-4 11—

59 g (21. 11 mmo') of 2,6- dtbromopyrldlne 209¢g(21.11 mmol) of plridln-4 one
and 7.28 g of potassium carbonate (52.77 mmol) are suspended in 30 ml of

w20 DMSO and stirred at 120°C overnight. Water is then added to the mixture, which

is then extracted with EA. The organic phase is washed with a saturated sodium

chloride solution, dried over sodium sulfate and evaporated to dryness. The resi-

due formed is purified by means of flash chromatography on silica gel.

2.58 g, yellow oil, Rt. = 2.64 min (method A), LCMS: 255 (M+H).

D5 Stap b e - e e
6'-(5,5.8,8-Tetramethyi-5.6.7 8 tetrahvdronaphthaien-Z-vI)-2,3,5,6-tetrahvdro-
1,2"-bipyridinyl-4-oane

The preparation is carried out analogously to FS102 starting from the product
from step a (1 g, 3.92 mmol) and 4,4,5,5-tetramethyl-2-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,2-dioxaborolane (1.36 g, 4.31 mmol).
1.04 g, vellow oil, Rt. = 3.22 min (method A), LCMS: 363 (M+H).
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WO 2011/ 072791PCT/ E P2010/ 007057 187 FS1001:

2-yl Ophenyl i pi perazi n4-yl } pentyl ester Step b 20 Step a: 40 ng (0.09
nmol ) of WO 2011/072791 PCT/EP2010/007057
54413- (5,5, 8,8-tetramet hyl-5, 6, 7, 8-tetrahydronapht hal en2-yl ) phenyl i pi per azi
n-1-yl }pentan-1-ol and 64 ng (0.37 nmmol) of Boc-Ay-OH are dissolved in 5
m of THF and 1 mM of DCM and 38 ng1fB. 18 mwol ) of DCC and rng of DVAP
are added. The reaction mxture is stirred at RT for 1 h and subsequently

- evapor at ed t&#Sdogness. The-crude m xture:is-reacted further wthout -further -
yel l ow

s S tphanydrordlin R PR A IR oP SN 2ROL N NaCH vi

added to 70 rrg (0.15 mmol ) of 3-(2-{4-[6N5,5,8, 8-
tetranmet hyl-5, 6, 7, 8-tetrahydronapht hal en - yppyri di n-2-yl ] pi perazin-1-yl }et

hypoxagolidin-2-one in 2 m of nethan®l \ ghd the m xture was refluxed for 3
days. The reaction m xture was evapor at ed “oextracted with ethyl acetate,
dri ed and evaporated.”The cr ude product was purified by ans ep. HPLC.
15Yiel d: 50 % n (method A), LCMG: 437 ( =N ,\O\
0
&.\0
10 o

£ 31 mg (0.199 mmol) of (1R,2S,3R)-3-aminocyclopentane-1,2-diol are dissolved

in 3.5 ml of THF and 2 m! of DMF, and 33.8 ul of DIPEA are added. 80 mg
(0.198 mmol) of 6'-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl}-
2,3,5,6-tetrahydro-1,2'-bipyridinyl-4-one are added. The mixture is stirred at room
temperature for 30 min, 23 ul (0.398 mmol) of glacial acetic acid are added, and
the mixture is stirred for a further 10 min. 83 mg (0.398 mmol) of sodium fri-
acetoxyborohydride are subsequently addsd. The reaction mixture is stirred at

_room temperature overmght a concentrated sodnum hydrogencarbonate solutton -

15

over sodtum sulfate, filtered and evaporated. The residue is purified by means of

preparative HPLC. The product is in the form of the hydrochloride.

46 mg, white solid, Rt. = 2.54 min (method B), LCMS: 464 (M+H).

H NMR (500 MHz, DMSQ/ deuterated TFA) 6 = 8.09 — 8.02 (m, 1H), 7.72 (s,

1H), 7.56 (s, 2H), 7.36 (dd, J=9.1, 3.1, 1H}, 7.18 (dd, J=7.3, 3.5, 1H), 4.44 —4.35

’ (m, 2H), 4.09 — 3.96 (m, 2H), 3.70 — 3.43 (m, 2H), 3.38 — 3.25 (m, 2H), 2.37 -
2.22 (m, 2H), 2.07 — 1.58 (m, 10H), 1.34 (d, J=12.6, 12H)
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1H NVR (500 MHz, DMBQ deuterated TFA) 5 7.87 - 7.80 (m 2H), 7.67 (dd, J =
8.2, 1.7 Hz, 1H), 7.55 - 7.48 (m 1H), 7.43 (d, J = 8.3 Hz, 1H), 7.27 (d, J
= 7.5 Hz, WORPIIA72T99 (d, J = 8.7 Hz, 1H), 3.74 - 3.69 (m BGJEPRIEIT0S73 38
(m 4H), 4.3 - 3.8 (b, 6H), 3.25 (t, J = 12.2 Hz, 1H), 3.15- 3.08 (m 2H),
1.77 -1.62 (m 4H), 1.36 - 1.22 (m 12H). 20 FS1003

5-{ 4- [ 5- ( 2- Ani noet hoxy) - 6- (5, 5, 8, 8-t éBarnet hyl1-5, 6, 7, 8- t et r ahydr onapht hal e
n- 2- yI)pyri?:iquIZ)éyl]pi perazin-1-yl }pentan-1-ol: NH, OH

_..3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-ylamino]cyclopentane-1,2-diol . .
=

Q..o
5 y =

| 0

10 The preparation is carried out analogously to FS1007 without addition of DIPEA
starting from 23 mg (0.199 mmoi) of (18,2R,38)-3-aminocyclopentane-1,2-diol
and 80 mg (0.199 mmol) of 6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-y)-2,3,5,6-tetrahydro-1,2"-bipyridinyl-4-one. The product is in the form of the
hydrochloride.

Yield: 46 mg, white solid, Rt. = 2.49 min (naethod B), LCMS: 464 (M+H).

*H NMR (500 MHz, DMSC/ deuterated TFA) & = 7.91 (d, J=1.8, 1H), 7.71 (dd,
J=8.2, 1.8, 1H), 7.65 (t, /=8.0, 1H), 7.40 (d, J=8.3, 1H), 7.17 (d, J=7 4, 1H), 6.88
(d, J=8.5, 1H), 4.50 (d, J=12.7, 2H), 4.01 — 3.89 (m, 2H), 2.92 (dd, J=27.3, 13.3,

.15

H):2:22 2 2.07:(m,. 3H) 195 =1:84 (m 1H), 1.68 (s 4H).1.65—1.50 (m, 4H), =+ =
1.29 (d, J=17.3, 12H).

20
FS1009
(18,2R,3R)-3-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yi)-
£ 3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-ylamino]cyclopentane-1,2-diol

9]
30

The preparation is carried out analogously to F$1007 starting from 31 mg
(0.199 mmol) of (18,2R,3R)-3-aminocyclopentane-1,2-diol and 80 mg
(0.189 mmol) of 6'-(5,5,8,8-tetramethyl-£,6,7 8-tetrahydronaphthalen-2-yl)-
2,3,5,6-tetrahydro-1,2'-bipyridinyl-4-one. The product is in the form of the

35 hydrochloride.



3074 ng (0.09 mmol ) of

2-{2- [644 (5- hydroxypentyl) pi perazin-1-y11-2-(5,5,8,8-tetra-

met hyl - 5, WO20BU2I ahydr onapht hal en- 2- yQpyr i di n- 3-yl oxy] StHYFRROYH0AGI e- 1, 3
-dione are dissolved in 2 mM of ethanol, and 9 pl of hydrazine hydrate are
added. The reaction m xture is stirre[g roomtenperature for 15 h. A
precipitate fornms, which is filtered i vmth suction, washed wth ethanol

and purified by nmeans of col um chromat ography on si l | c eI The product
is convertelelﬁﬁ‘ﬂ dD2tfﬁ9s ‘M@}@r%’cﬂﬁl%’fr r@é%indgieiﬁ&%ﬁ bﬁMﬁ +H) SR

AAB XY

B wets By diek
O i S

44 'I I.I Nttt 1(47 10 ;‘{?5 gd JC9 O-"’ﬂi 141842 J 72 1,H, ,4 39g:|
1l.e :::=4, ,,?t'a "cﬁarﬁ% )37?107 7t d) m, 1), 33
4.32 (d J —Ji:BzB M), 2246)( dd41—285(ﬂj 2J2I¢),5.(IB—I—|Z7OBI1I)1OI-B 586dd J18.211. 7 Hz,
2H), 3942 (t 4 6.3 Hz, 2H), 3.24(t, J = 12.4 Hz, 2H), 3.18 - 3.05 (m
6H), 1.77 - 1 6?L (m 6H), 1.50 5-1.41 (m 2H), 1.35 (dt, J = 14.9, 7.5 Hz,
2H), 1.25 (d, J 9.0 Hz, 12H). FS1004:

4-{(4- Am nobutyl) -(6'-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y
1)- 3,4,5, 6-Fglpadpydr o- 2H 1, 7- bi pyri di nyl - 4-yl i am no} but an- 1- 01 Step 1:

min (ot hod AR-TENESTa e aRRmARLT el Rnistreondipfincay (o BRal ogous y 1o

F51002,, Vi el detratyydrg-2H-y.2" hlpzrldmyirﬂﬂlqmmoﬂiwamm_@vs 507 (M+H).

: 1 N/\/'\/O _
oo T oMo,

The preparation is carried out anaiogously to FS1008 starting from 21 mg
. 15 (0.199 mmol) of (R)}-4-aminobutane-1,2-diol and 80 mg (0.199 mmol) of &'-
(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-2,3,5,6-tetrahydro-1,2'-
brpyrldlnyl -4-one. The product is in the form of the hydrochloride.
] il in(met d‘,v_B) LCMS: 452 (MH).. N—
NMR(4OO MHz DMSOY7 delterated TFA) 6= 8.04 (dd J=9.0; 74 1H) 7727
(s, 1H}, 7.60 = 7.52 (m, 2H), 7.35 (d, J=9.1, 1H), 7.19 (d, J=7.3, 1H), 4.40 (d,
¢ 20 J=13.8, 2H), 3.70 - 3.60 (m, 1H), 3.55 — 3:42 (m, 2H), 3.41 - 3.26 (m, 3H), 3.22
—3.08 (m, 2H), 2.24 (d, J=10.3, 2H), 1.97 - 1.86 (m, 1H), 1.84 — 1.66 (m, 7H},
1.34 (d, /=10.4, 12H).

ﬁztsi’ﬂ’ S

et

FS1011
Preparation of (S)-4-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
=-y1}-3;4;5;6-tetrahydro-2H-1;2'- b|pyrldmyl-4-ylammo]butane -1;2-diol-

~ I N/\/"\/O
O Q
0 /\./'\/0

30 The preparation is carried out analogously to FS1008 starting from 21 mg
(0.199 mmol) of (S)}-4-aminobutane-1,2-diol and 80 mg (0.199 mmol) of &6'-
{5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-2,3,5,6-tetrahydro-1,2'-
bipyridinyl-4-one. The product is in the form of the hydrochloride.

Yield: 40 mg, resin, Rt. = 2.42 min (method B}, LCMS: 452 (M+H).
'H NMR (400 MHz, DMSOY deuterated TFA) & = 8.05 (dd, J=9.1, 7.4, TH), 7.69

35 {d, /=1.7, 1H), 7.60 — 7.50 (m, 2H), 7.34 (d, J=9.0, 1H), 7.16 (d, J=7.2, TH}, 4.43




1H NVR (400 MHz, DMVSQO deuterated TFA) 5 7.98 (dd, J = 9.0, 7.4 Hz, 1H),
7.67 (s, 1H), 7.54 - 7.48 (m 2H), 7.31 (d, J = 9.1 Hz, 1H), 7.12 (d, J =
7.3 Hz, 1wp20fuews7o(d, J = 13.4 Hz, 2H), 3.76 - 3.66 (m IMT/ERMBIGET J =
6.0 Hz, 2H), 3.33 - 3.16 (m 4H), 3.12 - 2.97 (m 2H), 2.86 (t, J = 7.4 Hz,
2H), 2.19 (d, J = 10.3 Hz, 2H), 1.96 - 1.84 (m 2H), 1.84 - 1.73 (m 4H),
1.69 (s, 4H), 1.68 - 1.58 (m 2H), 1188 - 1.46 (m 2H), 1.29 (d, J = 12.2
Hz, 12H). WD 2011/072791PCT/ EP2010/ 007057 190 FS1005
yOpyridin-2- y4.p4 perad) 878 -131§PentiH), 8SLerd.41-(myaH)) BOB-13. 20 2HIVAH-*

K_f_._(S 4H) 1 34 (d J—9 3 12H)

5 FS1012
{(3aS,4R,7aR)-2,2-Dimethylhexahydrobenzo-1,3-dioxol-4-yl)-[6'-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-2H-1,2'-
bipyridinyl-4-yljJamine

0 (j
¢ E :II . L
N N&
© .. o

I[o

The preparation is carried out analogously to FS1008 in THF starting from 34 mg
.15 (0.199 mmol) of (3a8,4R,7aR)-2,2-dimethylhexahydrobenzo-1,3-dioxol-4-yl-
amine and 80 mg (0.199 mmol) of 8'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-z yl) -2.3,5, 6 tetrahydro 1, 2' blpyrldlnyl 4-one. The purification is car-

Yield: 91 mg, yellaw resin, Rt, = 309"'mm(method B), LCMS: 518 (M+H).

20
FS1013
(1R,25,3R)-3-[6'-(5,5,8,8-Tetramethyl-5,6, 7 8-tetrahydronaphthalen-2-yl)-
E 3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-}-ylamino]cyclohexane-1,2-diol
LT
s o5
‘0
30 10 ml of 1.25 N HCI in methanol are added to 91 mg of ((3aS,4R,7aR)-2,2-

dimethylhexahydrobenzo-1,3-dioxol-4-yl)-[6'-(5,5,8,8-tetramethyl-5,6, 7, 8-tetra-
hydronaphthalen-Z-yI)—3,4,5,6-tetrahydro—2H-j ,2'-bipyridinyl-4-yl]amine, and the
mixture is stirred at room temperature ovel"night. The reaction mixture is evapo-
rated and dried under high vacuum. The pfroduct is in the form of the hydrochlo-
ride.

35 Yield: 106 mg, pale solid, Rt. = 2.61 min (rhethod B), LCMS: 478 (M+H).



p h y d e E} c h * SEi de :

nmg (0.069 mmol ) of
5 {446 (5,5, 8, 8- tetrarrethyl 5,6, 7, 8-tetrahydronapht hal en- 2-
yOpyri di riWQ-Zyll}’OﬁPa'@éram n-1-vyl }pent an-1-ol . 48 ng (0.276 mHAVEP28F0/007057
Boc-protected glycine and 1 ng of DVAP are dissolved in 2 m of THF and 0.5
m of dichloronmeth- 15ane, 28 ng (0.138 mml) of DCC are added, and the
mxture is stirred at roomterrperatur’@ for 18 h. The reaction mxture is

diluted wit h ethyl acetate, extracted with sat. sodium h)édrog{encar bonat e
-sol ut| on..and- fiNMRi(ﬁOO MHZe@Mﬁﬂddébﬁaﬁé@%Tﬁ‘ﬂ)ﬁTﬁé)%ﬂ@O gt f1ethck- 88 f urt-her-

AL 1) 141

IS C eav

Hethod: 5 P S rRs (M‘F
NVR (500 MHz( mDR)E!;chP&n%Pg?@d?HFR)%S 1792.1"1( aH J-861 §4|Hz\ 7*1}4)1 567- 38 - 7.30
(m 2H), 7.27.3deh, 3H)=1.84 4, S2100H2H)IH), 7.13 (d, J = 1.9 Hz, 1H), 7.05 (d,
= 8.5 Hz, 1H), 3.85 (s, 3H, 3.64 (dd, J = 34.9, 11.7 Hz, 4H), 3.45 (t, J
6.3 Hz, 2H), 3.31 - 3.21 (m 2H), 3.21 -3.14 (m 2H), 3.14 3.03 (m 2H,
1.77 - 1.69 (m 2H), 1.68 (s, 30 WD 2011/072791PCT/ EP2010/ 007057 191
FS1006 St ep a 6'-Bronp-2 3,5, 6-tetrahydro-1, 2' -bi pyridinyl-4-one 5 g
(21.11 nmo!) 4 6-di bronopyridine, 2.09 g (21.11 nmol) of piridin-4-one

d 7.29 b 77 I d ln 30 m of
200M50 and s sa% B BoRTHR ReBFo 3 -SgR A8 B Ple i xture,
whi ch 10 tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-2H-1,2'-

bipyridinyl-4-yllJamine

N

and 145 mg (0.360 mmol) ofo (5,5,8,8—tetramethyl -5,8,7,8-tetrahydronaphtha-
len-2-yl)-2,3,5 6-tetrahydro-1,2'-bipyridinyl-4-one. The purification is carried out

I <

15

.20

by means of flash chromatography on siiica gel.
Yield: 168 mg, colourless resin, Rt. = 3.58 min (method B), LCMS: 518 (M+H).
FS1015
o5 (18,2R,38)-3-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen- 2—yl)
“3,4;5;6-tetrahydro-2H=1; 2" -bipytidinyl-4-ylaniino]cyclohexane-1,2-diol”
. <
@ —— 0
@I\J\ I:l

30

O : O

10 ml of 1.25 N HCI in methanol are added to 168 mg of {(3aR,4S,7aS)-2,2-
dimethylhexahydrobenzo-1,3-dioxol-4-y))-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)-3,4,5 6-tetrahydro-2H-1,2'-hipyridinyl-4-ylJamine, and the

35 mixture is stirred at room temperature overnight. The reaction mixture is evapo-



I's then extracted with EA. The organic phase is washed with a saturated
sodi um chl ori de solution, dried over sodiumsulfate and evaporated to
dryness. wheorewsedue forrmed is purified by neans of fl ashraEresr@gesaphy on
silica gel. 2.58 g, yellowoil, R. = 2.64 min (nethod A), LCMS: 255 (M+H).
Step b:
'-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et r dBydr onapht hal en- 2-v1) -2, 3, 5, 6- t et r ahyd
rol, 21-bi pyridinyl-4-one The preparation is carried out anal ogously to

t.ar.ti-ngtedl maadtite upder dhiggitvactorm-Sheeprodudtls 9, thS @ aftha Dy daotthl 0- e s

2-dr ox 6. g, 4.31 nmol )
S 17] The, phie SIS TRl 500 D LR 528 ki
2011/ 072791PC}:|T/T\EEHR(DHQD’ WOZOBMSTR 2eRBi-00F TFA) & FfBf06 (ddAF®.1, 7.4, 1H), 7.71

3,4,5, 6 tetrafydnor 2k 25 - Bisdyr, QH&"W%?‘*@’J@@W”MCY%‘?@EW@QH} #44i ol
(d, J=13.3, 2H), 4.01 (d, J=2.5, 1H), 3.7% - 3.84 (m, 1H), 3.56 — 3.51 (m, 1H),
3.37 = 3.28 (m, 3H), 2.27 —2.10 (m, 3H), 2.07 = 1.97 (m, 1H), 1.89 — 1.66 (m,
7H), 1.58 — 1.29 (m, 15H).

FS$1016

10 Preparation of 4-[1-{6-bromopyridin-2-yl)azepan-4-ylamino]butan-1-ol

O=o ——-Step i >( O: Ste‘) b >( O——N
S N o\n,N \_\_\
0
o)

15 _ step ¢

20 Step a: :
4-Oxoazepane-1-carboxylic acid tert-butyl ester

1.04 g (6.98 mmol) of azepan-4-one hydrochloride is added to a solution of
_ 1.63 g (15.35 mmol) of sodium carbonate in 10 ml of water. A solution of 1.68g

(7.68 mmol) of di-tert-buty! dicarbonate in 10 ml of THF is slowly added dropwise

with vigorous stirring. The reaction mixture is subsequentily stirred further at room
w5 D temperature overnight;-evaporated-to-give-an-aqueous-residueand-extracted -3

times with EA. The organic phase is dried over sodium sulfate and evaporated to
dryness.
1.62 g, brown oil, Rf. = 1.94 min (method B).

Step b:
4-(4-Hydroxybutylaminolazepane-1-carboxylic acid tert-butyl ester

The product from step a (1.09 g, 4.65 mmol) is suspended in 10 ml of THF, and
864 yl (9.3 mmol) of 4-amino-1-butanol are added. The mixture is stirred at room
temperature for 30 min, 532 ut (9.3 mmol) of glacial acetic acid are added, and
the mixture is stirred for a further 10 min. Sodium triacetoxyborohydride (1.97 g,
9.3 mmol) is subsequently added. The reaction mixture is stirred at room tem-

30

35



added The £ eeramre rovmmgnﬂ r@ap@raﬁa‘dl tb rdqnheaé waa@ﬂs bedmeeaa meanmmé -ght

31 ng (0.199 mmol ) of (1R, 2S, 3R)-3-am nocycl opentane-1, 2-di ol are dissol ved
in 3.5 mM of THF and 2 ml of DWVF, and 33.8 pl of DI PEA are added. 80 ny

(0. 199 mMmwb)roofo78791(5, 5, 8, 8-tetranet hyl-5, 6, 7, 8-t et r ahydrranapibiedoesy 2- y1) -
2,3,5,6-tetrahydro-1, 2" - bi pyridinyl-4-one are added. The mixture is stirred

at room tenperature for 30 min, 23 pl1(0.398 mmol) of gl aci al
acetic acid are added, and 15the m xtié8e is stirred for a further 10 m n.
89 ng (0.398 mml) of sodiumtri- acetoxyborohydride are subsequently

B g = ) ol gl : : Y g 3 y oy oty pl epal gtipya e
HPLC. The pr ddaﬁaog yebow oil, tUQMS: oaem(thr; he hydr ochl oride. 20 46 ngy, white
solid, Rt. = 2.54 min (nethod B), LCV5: 464 (M+H). 1H NMR (500 MHz, DVSQY
deutergted TFA) 5 =8.09 - 8.02 (m 1H), 7.72 (s, 1H), 7.56(s, 2H), 7.36
(dd, J=9.1, 3.1, 1H), 7.18 (dd, J=7.3, 3.5, 1H), 4.44 - 4.35 (m 2H), 4.09
- 3.96 (m 28fep8&8.70 - 3.43 (m 2H), 3.38 -3.25 (m 2H), 2.37 - 2.22(m

gl(;)ll/ (2)7(3;'9:“3 473EBbantAamido)BdtaA1-0 =12 6 12H). 25 30 WO
324 576- tetrﬁzwﬁﬁa%sﬁw@ 4»1?% AP Aispaur ey d BheHuREe1'%- 1 hol

ml of 4N HCI in dioxane are added, and tha mixture is stirred at RT overnight.
The reaction mixture is evaporated and dried under high vacuum.
1.09 g, yellow oil, LCMS: 187 (M+H).

10

P
F Y

Step d:

4-11-(6-Bromopyridin-2-yl)azepan-4-ylamingbutan-1-ol

545 mg (2.3 mmol) of 2,6-dibromopyridine, the product from step ¢ (428 mg, 2.3
15 mmol) and 954 mg of potassium carbonate (6.9 mmol) are suspended in 20 ml of
DMSO and stirred at 120°C overnight. Water is then added to the mixiure, which
is then extracted with EA. The organic phase is washed with a saturated sodium

due formed is purified by means of RP flash chromatography on C18 silica gel.
300 mg, colourless oil, Rt. = 1.63 min (method B), LCMS: 343 (M+H).

20
FS1017
Preparation of 4-{1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-ylJazepan-4-ylamino}butan-1-ol
25 fi AR "O""" ..........
+ ra B-.
N N I
N\
o .
30 | =
-
Q2
AN
0
The preparation is carried out analogousily to FS102 starting from 106 mg
35

(0.304 mmol) of 4-[1-(6-bromopyridin-2-yl)azepan-4-ylamino]butan-1-ol and



10The preparation is carried out anal ogously to FS1007 w t hout addition of

DI PEA starting from23 ng (0.199 nmol ) of

(1S, 2R, 3SVOFIHMTRBEycl opent ane- 1, 2-di ol and 80 ng (0. 199 HgEF204007057
'-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en2-y1)-2, 3,5, 6-tetrahydr

0-1, 2" -bi pyridinyl-4-one. The product is in the formof the hydrochloride.

Yield: 46 my, white solid, R. = 2.49%in (rnethod B), LCVS: 464 (MH).

151HN|VR (500 MHz, DMSO/ deut er at ed TFA) 6 = 7.91 (d, J=1.8, 1H), 7.71 (dd,

. 10 maz(Og334mmol) o848, 5 it%trarmeﬂw% &.5 SJ&@t@meifHﬂ -5,671,87

(1S 2R 3R)- 30[3“3 I'(ygr@h ”QeTetrarret hyl 5, 6 7,8- tetrahydr onapht hal en- 2- y1)
3, 4,5, 6-t et r @Bynly, aRibdlid 2Rt bi2pder indh (myethat §), aG:MmMBQ(Me}ﬂ)ent ane-1, 2-diol The
pr epar &t on g m@ﬁf5ﬁﬂMﬂHtDﬂ§@/99&\éﬁdt¥d‘iPAf§ a7, 6Last A fvregﬁefgéHm(O- 199

mol ) of (1S,2 mno opent ane- 1 ) of
o5, o 6 T Gk . 18 (&P Bry ARy HEpHE PG . 5591367 (. TH)

2 3,5,6-tet rétﬁyﬁld+675 (m' 4Id) Byt5 € B 1rmd 28N €.53MH 8. 3p i A}, 31334+32tlhjm f orm of
the 35hydr ochigra gs. 2%@@3/@%@%@@ FFA0306004 0575 1940 Y| Blln 652 13
white solid, R%4 11 1 2H), 4.09 -
4.01(m2H) 3gn. 324-343(m1H) 3.30 (t, J=12.0,
2H), 2,29 (dd, J=28.5, 11 2 2H) , '2.06 - 1.70 (m 10H), 1.33 (d, J=10.2,
512H)

FS1018 _

' Preparation of 3-[1-(6-bromopyridin-2-yl)azepan-4-ylamino]propan-1-ol

Br’lgqj\u’\\
~,
SN

OH

15

The preparation is carried out analogously to 4-[1-(6-bromopyridin-2-yl)azepan-
4-ylamino]butan-1-ol starting from 127 ! (1.69 mmol) of 3-amino-1-propanol

20

524 mg, yellow oil, Rt. = 1.59 min (method B), LCMS: 329 (M+H).
Preparation of 3-{1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
25 yl)pyrldln-z-yl]azepan-4-ylam|no}propan -1 ol
9
o
~ |
| S

Br” “N° DQ @n\Q

30 "N
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The preparation is carried out analogously.tc FS102 starting from 107 mg
(0.323 mmol) of 3-[1-(6-bromopyridin-2-yl)azepan-4-ylamino]propan-1-ol and
123 mg (0.356 mmol) of 4,4,5,5-tetramethyl-2-(5,5,8,8-tetramethyl-5,6,7,8-

tetrahydronaphthalen-2-yl)-1,3,2-dioxaborolane. The crude product is purified by
35



FS1010
(R)-446'-(5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et rahydronapht hal en-2-y1)-3, 4, 5, 6-
The prepaV@Z0b072®lcarri ed out anal ogously to FS1008 st arRGTHEFRIGWPFT ny
15(0. 199 mmol) of (R) 4 am nobutane-1,2-diol and 80 ng (0.199 mmol) of 6'-
(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydronapht hal en-2-y1) -2, 3,5, 6-tetrahydro-
1,2' - bipyridinyl-4-one. The product 208 in the formof the hydr ochl ori de.
Yield: 29 ng, resin, Rt. = 2.43 min (nethod B), LCMS: 452 (ML-1-1). 1H NMR
Hz+DVBUYang o RE sk ghmrmiogarhysrod 1 3. sifica. getoT e, preduct istipythe. fp
i rrdlrdlen i ol o Gk

E)...

70 3. 6f , _ '
LN mﬁ')rgq%aezsog = il medhoPe), 2t e gl 26 U
(m 7H), 1.34HNMR400Myz, BMSP/ dedetptad TFA) 6 = 8.02Hddp&i%ti7ch 169, 7.70

(S)- 446" - (5, Bs,8,H; 1.60 -am®t y, 25, B28 (B- 61 aHy Fren@phal 6h; £08 — 3.99

25y1)-8,4,5, 6-t Ir 1 PV kR Ii-di nj= aner 1g3pdi ol

30The prepar %Enf iwﬁggﬂgargﬁgzlﬁ ?)ﬁ%?’génagj 57%@3}'—1??@&03@5?%} ] ng fa'r%gm 21 ny
m, 1h), 221125055, S8y, S IS8 Y1) 2. 53 = 204 (i, HS, 1.98 —

1.79 (m, 4H), 1.77 — 1.63 (m, 5H), 1.33 (dd, J=10.0, 7.3, 12H). .

10 FS1020
Preparation of 2-[1-(6-bromopyridin-2-yi{)azepan-4-ylaminojethanol
N
P
Br” N rQ
N
~,
e

The preparation is carried out analogously to 4-[1-(6-bromopyridin-2-yl)azepan-
4-ylaminolbutan-1-ol starting from 99 pl (1.65 mmol) of ethanolamine
85 mg, colouriess oil, Rt. = 1.55 min {method B), LCMS: 315 {M+H).

. FS1021 ,
: Preparation of 2-{1-[6-(§,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridin-2-ylJazepan-4-ylamino}ethanoli

X

» °

The preparation is carried out analogously to FS102 starting from 78 mg

(0.245 mmol) of 2-[1-(6-bromopyridin-2-yl)azepan-4-ylamino]ethanol and 96 mg
(0.257 mmol) of 4 4,5 5-tetramethyl-2-(5 5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl}-1,3,2-dioxaberolane. The product is purified by means of
preparative HPLC and converted into the hydrochloride using methanolic HCI.
49 mg, pale solid, Rt. = 2.48 min (method B), LCMS: 422 (M+H).

"H NMR (400 MHz, DMSO/ deuterated TFA) & = 8.03 (dd, /=9.2, 7.3, 1H), 7.69
35 (d, J=1.8, 1H), 7.569 ~ 7.50 (m, 2H), 7.28 (d, J=8.2, 1H), 7.12 (d, J=7.1, 1H), 4.06
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(0.199 mmol) of (S)-4-am nobutane-1,2-diol and 80 ng (0.199 mmol) of 6'-
(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydronapht hal en-2-y1) -2, 3,5, 6-tetrahydr o-
1,2' - bi pwoiaimyi?zdd- one. The product is in the form of theCThpeRbENER7I de.
Yield: 40 ng, resin, RR. = 2.42 min (nmethod B), LCVS: 452 (MtH).

1H NWVR (400 MHz, Dvb01l deuterated TFA) 6 = 8.05 (dd, J=9.1, 7.4, 1H), 7.69
35(d, J=1.7, 1H), 7.60 - 7.50 (m 2HE017.34 (d, J=9.0, 1H), 7.16 (d, J=7.2,

1H), 4.43 WD 2011/072791 - PcT/EP2010/ 007057 195  4; 34(m 2H) 3 73 -
: 1H) 3395(3n 1|—13 394(43 82&&1,,“-19 393- BT QMR — 28

EANR AR AT

bi pyri di nyl -4-yli arri ne The preparation is carried out anal ogously to
FS1008 in THF starting from 34 ng 15(0.199 mmol ) of
(3aS, 4R, 7aR) %% £l| nmet hyl hexahydrobenzo 1, 3-di oxol-4-yl- am ne and 80 ny
(o 199 mol ) F¥192
- (5, 5, 8, 8- tRwepanatich\of 156433, dmethylmdparoyliptidinRelpiperazing, 3, 5, 6- t et r ahyd
‘.__:...,_ro 1, 2' - bi pyr.i.di.nyl - 4 one...The. purification.is carried out ﬁmans -of -
[

“flash chromat gra hy fon silica gel i eI d: 91 ng, yellowre oRt . 3.09
m n (nethod \@518 FRR) . 20 | step b L
g - o \(ﬁ

6-Bromo-1.1-dimethylindane

“50 5.75 ml (62.10 mmol) of titanium(iV) chloride are dissolved in 50 mi of DCM
under argon, cooled to -78°C. A 2 M dimethylzinc solution in THF is added
dropwise at this temperature (37.22 ml, 74.43 mmol). The mixture is stirred for a
further 30 min. A solution of 5.24 g (24.81 mmol) of 6-bromo-1-indanone in 50 ml
of DCM is added dropwise at -75°C. The reaction mixture is stirred for a further
) 45 min, then allowed to come slowly to room temperature, subsequently stirred
25, @t rOOM, temperature, overnight,.cooled.to.02C,.quenched,using-Me OH,.diluted.....-

with water and extracted 3 times with DCM. The org. phase is dried over sodium
sulfate, filtered and evaporated. The residue is purified by means of RP flash
chromatography on C18 silica gel and subsequently distilled off under reduced
pressure.
3.14g, colourless oil, Rt. = 3.64 min (method B)

30 .

Step b:

2-(3,3-Dimethylindan-5-y|)-4.4.5.5-tetramethyl-1,3,2-dioxaborolane

The preparation is carried out analogously to FS801 starting from the product
from step a (1.99 g, 8.85 mmol) and 4,4,5 5-tetramethyl-2-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,2-dioxaborolane (2.92 g, 11.50 mmaol).
1.34 g, yellow solid, Rt. = 3.81 min {method B), LCMS: 273 (M+H).
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FS1013
(1R 2S,3R) -316"'-(5,5, 8,8-Tetranet hyl-5, 6, 7, 8- tetrahydronaght hal en-2-y1) -
3,4,5,6-t Q%{HV 233K 1, 2' - bi pyri di nyl-4-yl am no] cycl ohex RABER2U078%7 * 10

m of 1.25 N HCl in nethanol are added to 91 ng of ((3aS, 4R 7aR)-2,2- 30

di m et hyl hexa hyd robenzo-1, 3-d

| oxol-4-y1l)-[6'-(5,5,8, 8- tetrarrethyl @26 7, 8-tetrahydronapht hal en-2-y1)-3,4
, 5, 6-tetrahydro-2H1, 2" - bi pyr|d| ny1-4 yI]am ne, and the mxture is stirred

805(dd%0 74 1H)772 2H) 3.99 (d J=-2.4 1H) 3 73 - 362 (m
lH) 3 54 - 3 mmrafparbiylor&':&ﬁrned out analogously to FS 102 starting from 400 mg

(1.17 mmol) of 6'-chloro-2,3,5,6-tetrahydro-1,2"-bipyrazinyl-4-carboxylic acid tert-
butyl ester and 458 mg (1.26 mmol) of product from step b.
424 mg, white solid, Rt. = 3.75 min (method B), LCMS: 408 (M+H).-..n — — ..

10 Step d:
1-[6-(3,3-Dimethylindan-5-vl)pyridin-2-y|]piperazine
(™ The compound is prepared analogously to FS$201 starting from the product from
uh step ¢ (424 mg, 1.04 mmol). The product is the hydrochloride.
318 mg, white solid. Rt. = 2.52 min (method B), LCMS: 308 (M+H).
'H NMR (400 MHz, DMSO/ deuterated TFA) & = 8.01 (dd, J=8.8, 7.6, 1H), 7.69 -
15 7.58 (m, 2H), 7.39 (d, J=7.8, 1H), 7.26 (dd, J=8.1, 5.2, 2H), 4.05 — 3.97 (m, 4H),
3.42 — 3.34 (m, 4H), 2.98 (t, J=7.2, 2H), 1.99 (t, J=7.2, 2H), 1.32 (s, 6H).

5-{4-[6-(3,3-Dimethylindan-5-yl)pyridin-2-yl]piperazin-1-yl}pentan-1-ol
20 7

N0
The preparation is carried out analogously to FS501 starting from 144 mg
(0.47 mmol) of 1-[6-(3,3-dimethylindan-5-y)pyridin-2-yl]piperazine and 96 mg
o5 (0.4 mmoal) of 5- hydroxypentanal The product is the hydrochloride.

G2 'mg; pale solid. Rt. = 2.56 min (method B), LCMS: 394 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.94 (dd, J=8.6, 7.6, 1H), 7.74 —

7.68 (m, 2H), 7.36 (d, J=7.8, 1H), 7.30 (d, J=7.4, 1H), 7.19 (d, J=8.8, 1H), 4.54

(d, J/=13.8, 2H), 3.70 (d, /=11.9, 2H), 3.50 (t, J=6.3, 3H), 3.25 - 3.18 (m, 7H),

3.00 - 2.92 (m, 2H), 1.98 {t, /=7.2, 2H), 1.83 — 1.74 {m, 2H), 1.59 — 1.51 {m, 2H),
30 1.48 — 1.40 (m, 2H), 1.32 (s, 6H).

35



- 325 (m 3H, 2.26 - 2.08 (m 3H), 2.05- 1.93(m 1H), 1.86- 1.64(m 7H),
1.56 - 1.39 (m 3H), 1.34 (d, J=13.0, 12H). FS1014

((3aR, 4S, YESJUYORTY net hyl hexahydr obenzo- 1, 3- di oxol- 4- 0- [ BCT/(E8203 0/807857

10t etranet hyl -5, 6, 7, 8-t et rahydr onapht hal en-2-0) -3, 4, 5, 6-tetrahydro-2H 1, 2. -
bi pyri di nyl -4-yl]am ne The preparation is carried out anal ogously to
FS1008 in THF starting from62 ng (0.4%0 mmol) of

(3aR, 4S, 7aS) - 2, 2- di et hyl hexahydr obenzo- 1, 3- di oxol- 4-yl am ne and 145 ny

The preparation is carried out analogously to FS401 starting from 142 mg

= (0.46 mmol) of 1-[6-(3,3-dimethylindan-5-yl)pyridin-2-yl]piperazine ‘and 90 pl of -
bromobutyi acetate using 2 equiv. of potassium carbonate.
104 mg, yellow oil. Rt. = 2.85 min (method B), LCMS: 422 (M+H).

10

FS1025
4-{4-[6-(3,3-Dimethylindan-5-yl)pyridin-2-yl]piperazin-1-yl}butan-1-ol

] ' 4
Mo — Mol

The preparation is carried out analogously to FS402 starting from 104 mg
(0.23 mmol) of acetic acid 4-{4-[6-(3,3-dimethylindan-5-yl)pyridin-2-yl]piperazin-
ter-TFhe-produc drochloride

51 mg, pale sofid. Rt. = 2.49 min (method B), LCMS: 380 {(M+H).
50 "H NMR (400 MHz, DMSO/ deuterated TFA) 5 = 7.86 (dd, J=8.6, 7.6, 1H), 7.79 —
7.72 (m, 2H), 7.32 (t, J=7.8, 2H), 7.10 (d, J=8.6, 1H), 4.54 (d, J=14.0, 2H), 3.68
(d, J=11.6, 2H), 3.48 (dt, J=25.2, 9.2, 4H), 3.29 —3.13 (m, 4H), 2.94 (t, J=7.2,
2H), 1.96 (1, J=7.2, 2H), 1.88 — 1.76 (m, 2H), 1.60 — 1.49 (m, 2H), 1.31 (s, 8H).

30
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Yield: 168 rrg, colourless resin, RR. = 3.58 mn (nethod B), LCVS: 518

(MHH) . FS101
(1S, 2R, 38)”%20[15’0?2(7%‘ 5,8, 8-Tetramet hyl-5, 5, 7, 8-t et r ahydr onBpRERHI¥AL7937 1) -
3: 4: 5: 64et t ahydt 6=2' : 2u-1i WD 2011/ 072791PCT/ E P2010/ 007057 197 rated and

dri ed under high vacuum The productr@? in the formof the hydrochlo- ield:
171 ny, pale solid, Ri. = 2.73 min ( hod B), LCMs: 478 (MrH). 1H NMR (500
MHz, DMBO deuterated TFA) 6—806(dd J= 91 74 1H) 771(d J 1

=
= N._0O
| + N \ﬂ/ step a =
B \N Br 0 Br N

i
B‘s
tep b o)
10 step @/

: I N step c f | N \t|:)<

15 ©

Step a:

{6'-Bromo-3.,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-3-yl)carbamic acid tert-butyl
ester,
The preparation is carried out analogously starting from 1 g (4.23 mmol) of 2,6-
dibromopyridine and 845 mg (4.22 mmoi) of piperidin-3-ylcarbamic acid tert-butyi
ester.

1.28 g, brown oil, Rt. = 3.16 min (method B), LCMS: 356 (M+H).

20

Step b:
s [6'-(5,5,8,8-Tetramethyl-5,8.7.8-tetrahydronaphthalen-2-y)-3.4,5.6-tetrahydro-
2H-1,2'-bipyridinyl-3-vlicarbamic acid tert-butyl ester

“The préparation is carried out analogously to FS102 starting from 1.28Q
(3.54 mmol) of product from step a and 1.46 g (3.91 mmol) of 4,4,5,5-tetra-
methyl-2-(5,5,8,8-tetramethyl-5,6,7, 8—tetrahydronaphthalen-z-y])—1 .3,2-dioxa-
borolane.
1.07 g, colourless oil, Rt. = 3.61 min (method B), LCMS: 464 (M+H).
30
Step c:
6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-3,4,5,6-tetrahydro-2H-
1.2-bipyridinyl-3-viamine
The compound is prepared analogously to FS201 starting from the product from
step b. :
33 828 mg, yellow solid. Rt. = 2.66 min (method B), LCMS: 364 (M+H).




FS1016 10Preparati on of

4-[1-(6-bronopyridin-211)azepan-4-yl am no] but an-1-01 20Step a:

4- Oxoazepatezolverryoxylic acid tert-butyl ester 1.04 g (6POBERINOINOTOF?
azepan-4-one hydrochloride is added to a solution of 1.63 g (15.35 nmol) of
sodi um carbonate in 10 m of water. A solution of 1.68g (7.68 nmol) of
di-tert-butyl dicarbonate in 10 M of20PHF is sl ow y added dropwi se with
vigorous stirring. The reaction m xture is subsequently stirred further at
-00m-t-enpe --at’hlr-rél\flﬁw(é@@rwm DMSSY ajeatensted TEA) §irviR0 R (Udade@ 0S4 1 BE)- BB - and s

Jeodm e nngrie sl s ivaror

ester The prdﬂﬁcEZﬂrdhi%ﬂep”ﬁ 2@069@91@n684nﬁﬁ8)-1§1eméﬂﬁnﬂéa—1h3qo m of
THF, and 864 @ml@9Hp mmol ) of 4-ami no-1-butanol are added. The mxture is
stlrred at roon1tenperature for 30 mn, 532 pl (9.3 mml) of glacial acetic
acid are added, and the mxture is stirred for a further 10 min. Sodi um
triacetoxyborohydride (1.97 g, 359.3 mol ) is subsequently added. The

cheaction:m.XIASM027S = stit.r.ed:at ..L.oom:tem... WO..2011L07279 1LPCTLERP2010/.002057 ..

198 Acetic acid 4-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y)-
3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-3-ylamino]butyl ester

10 Z | Z
™ N =~
N U . Br/\/\,,o\r( N UN\/\/\O.
L e}

i,
Ty

The preparation is carried out analogously to FS401 starting from 94 mg

(0.46 mmol) of 6'-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-3,4,5,6-
15 -~ tetrahydro-2H-1,2'-bipyridinyl-3-ylamine and 45 ul of bromobutyl acetate using

2 equiv. of potassium carbonate.

49 mg, yellow oil. Rt. = 2.87 min (method B), LCMS: 478 (M+H).

FS1028
20 = 4-[6'-(5,5,8 8-Tetramethyl -5,6,7,8- tetrahydronaphthalen-2 yI) -3,4,5,6-tetra-
- ~hydro-2H=1,2"-bipyridinyl-3-ylamino]butan-1-ol

St — f;@n(:r"“”

25 Lhe preparation.is.carmied.out apalogously to, ES402 starting.from.49.mg......cccwes

e,
i :

(0.23 mmol) of acetic acid 4-[6'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-

thalen-2-yl)-3,4,5,6-tetrahydro-2H-1 ,2'—bipyr]dinyl-3-ylamino]butyl ester. The

product is the hydrochloride.

43 mg, pale solid. Rt. = 2.70 min (method B), LCMS: 436 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.98 — 7.91 (m, 1H), 7.68 (d,

30 J=1.9, 1H), 7.54 — 7.43 (m, 2H), 7.23 (dd, J=8.9, 4.3, 1H), 7.14 (d, J=7.3, 1H),

----- 4.42 — 4.30 (m, 1H), 3.99 (d, /=13.7,1H), 3.49 — 3.24 (m, 5H), 3.10 - 2.97 (m,

2H), 219 -2.10 (m, 1H), 1.93— 1.83 (m, 1H), 1.80 — 1.60 (m, 8H), 1.54 — 1.45

(m, 2H), 1.25 (d, J=11.7, 12H).
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perature overni ght, evaporated to dryness, water is added, and the m'xture
is tered and, evaporated. _ 1.39 g, yellow oil, LCMS: 287 (Mg%P ? it’%g

4- (Azepan?@2)11986) but an- 1- ol The product from step b (Pf 2gront

mnol) is dissolved in 8 m of dioxane, 16 m of 4N HCl in di oxane are
added, and the m xture is stirred at g overnight. 10The reaction m xture
is evaporated and dried under high vg um 1.09 g, yellow oil, LCMs: 187

(MtH) . Step d. . 441-(6- Brom)pyrl di n- 2- yI)azepan 4-yl am noI but an- 1- ol
4E 3-FRaP29. 6-di-br-ompDVE-din:

rlde solutlon

®si dug,_f rngq s gurlfled Jthash
chr oma®ogr aph a g€l. 300 , colourless 1.63 mn

(rret hod B), L 343 (lVHr . 20 FS1017 Preparation of

4-{116-(5, 5, 8ietrarrethy1 6,7,8-tetrah 0 ht ha
L)-pyridine2:-YEiP shanafiengs Wr&%g ﬂbf}qﬂﬂosg(guq y(tglgé?;&agtartlng from '?3 mg. _
(0.20 mmol) of 6'-(5,5,8,8-tetramethyl-5,5,7 8-tetrahydronaphthalen -2-y1)-3,4,5, 6—

tetrahydro-2H-1,2'-bipyridinyl-3-ylamine and 33 p! of 3-chloro-1-propanol. The
product is the hydrochloride.

75 mg, pale solid. Rt. = 3.44 min (method B), LCMS: 422 (M+H).

"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.97 (dd, J=16.5, 8.9, 1H), 7.77
(dd, J=16.4, 1.8, 1H), 7.68 — 7.59 (m, 1H), 7.52 (dd, J=8.3, 2.8, 1H), 7.27 - 7.18
(m, 2H), 4.32 (dd, J=100.2, 11.2, 1H), 4.10 — 3.91 (m, 1H), 3.57 (t, J=5.9, 1H),
3.55-3.30 (m, 3H), 3.24 — 3.15 (m, 4H), 2.24 — 2.06 (m, 1H}, 1.96 — 1.68 (m,
8H), 1.37 — 1.29 (m, 12H).

10

15

FS1030
Preparatlon of1 [6 (5 5, 8 8

yl)pyridi
2-yl]-1,4-diazepane

tetramethy -5 6 7 8-tetrahydronaphthalen-z- _

20

- 30
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O The preparation is carried out anal ogously to F5102 starting from 106 ng
(0.304 mmmol ) of 441-(6-bronopyridin-2-yl)azepan-4-yl am no] butan-1-ol and
WO 2011/ OVA/BIPTRIBP2010/ 007057 199 116 ng (0.334 nmol ) oPCT/EP2010/007057
4,4,5 5-tetranethyl-2-(5,5,8,8-tetranethyl-5,6,7,8- neans of RP flash
chromatography on C 18 silica gel. The product is in the formof the
hydrochl oride. 68 ng, pale solid, Rt.20Z 2.49 nin (method B), LCMVS: 450

5 1H NIVR (500 VHz, DI\/ISO’ deuterated TFA) 6 = 7. 94 (t

10
g
— OOt
s]
Step a:
15 '+ 4-(6-Bromopyridin-2-yl)-1,4-diazepane-1-carboxylic acid tert-butyl ester

% The preparation is carried out analogously starting from 1.02 g (4.31 mmol} of
2,6-dibromopyridine and 856 mg (4.27 mmol) of azepan-4-ylcarbamic acid tert-
butyl ester.

A7 gy ‘brown® oil# RE=3119 miR: (method By LEMS: “357“(M+H)

20 Step b:
-4-[6-(5,5.8,.8-Tetramethyl-5.6,7 8-tetrahydronaphthalen-2-yl)pyridin-2-yll-1.4-
diazepane-1-carboxylic acid tert-butyl ester
The preparation is carried out analogously to FS102 starting from 1.13 g
(3.18 mmol) of product from step a and .46 g (3.49 mmal) of 4,4,5,5-tetra-
methyl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3, 2-dioxa-
2D DOTOIANG. s
1.01 g, co[ourless ail, Rt = 3 91 min (method B) I.CMS: 464 (M+H)

AR

A AR R

G

Step c:
1-[6-(5.5,8.8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylypyridin-2-y|]-1,4-
digzepane

30 The compound is prepared analogously to FS201 startrng from the product from

~ step b :

627 mg, white crystals. Rt. = 2.71 min (method B), LCMS: 364 (M+H).
"H NMR (400 MHz, DMSO/ deuterated TFA) § = 8.00 (dd, 4=9.1, 7.4, 1H), 7.70
(s, 1H), 7.54 (s, 2H), 7.21 (dd, J=35.0, 8.2, 2H), 4.15 - 4.07 (m, 2H), 3.89 {,
J=5.8, 2H), 3.50 — 3.41 (m, 2H), 3.38 — 5.30 (m, 2H), 3.23 (s, 2H), 2.28 - 2.15
{m, 2H), 1.73 (s, 4H), 1.33 (d, J=8.7, 12H)
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FS1018 Preparati on of 311-(6-bronopyridin-2-yl)azepan-4-yl am no] propan-1-01
The preparation is carried out anal ogously to

4-[ 1- ( 6- bmanmpynizddin- 2- yOazepan4- yl am no] but an- 1- ol st art poyePzOOOABT
p1(1.69 mmol) of 3-am no-1-propanol 524 ng, yellowoil, R. = 1.59 mn
(rmethod B), LCVs: 329 (M+H). FS1019 Preparation of

3-{116- (5,5, 8, 8-tetranet hyl-5, 6, 7, 8- t#8r ahydr onapht hal en- 2-

Apyrl di n- 2- yI ] azepan- 4- yI am no} propan 1- ol The prepar at [ on is carried

Shydronagr i 2 o
ourified by ARROA @Kﬂ:{@-l?ﬁ:ﬁﬂit%ﬂfhlﬂétﬁ@l?ﬂ!i? &fwramama@htmri-lza,sh

chr omat ogr ap Riin -l L g 2 uct isin the form 84 ng. Pale
solid sRt. =25 "myr%ﬁﬁe‘{'éo a%)s#, VBRI (MeH) .

10 The preparation is carried out analogously to FS401 starting from 68 mg
(0.19 mmol) of 1-[6~(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyridin-2-yi]-1,4-diazepane and 34 ui of bromobuty| acetate using 2 equiv. of
potassium carbonate.

15 FS1032
4-{4-[6-(5,5,8,8-Tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
1,4-diazepan-1-yl}butan-1-ol

The preparation is carried out analogously to FS402, The product is the hydro-

mg. palé”"and. Rt = 2.73 min (method B), LCMS: 436 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.97 —7.89 (m, 1H), 7.60 (s,
1H), 7.61 ~7.40 (m, 2H), 7.20 - 7.03 (m, 2H), 4.35 {t, J=5.7, 1H), 4.24 — 4.14 (m,
1H), 4.05 - 3.94 (m, 1Hl), 3.87 — 3.80 (m, 1H), 3.77 — 3.61 (m, 2H), 3.60 — 3.51
(m, 1H), 3.43 (t, /=6.0, 1H), 3.39 - 3.23 {m, 2H), 3.22 -3.10 (m, 2H), 2.40 - 2.15

30 (m, 2H), 1.82 —1.69 (m, 3H), 1.65 (s, 4H), 1.50 - 1.41 (m, 1H), 1.25 (d, J=22.4,

12Hj).
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1H NVR (400 MHz, DVBQ deuterated TFA) 6 = 8.02 (dd, J=9.1, 7.4, 1H), 7.70
(s, 1H), 7.59 - 7.51 (m 2H), 7.26 (d, J=9.2, 1H), 7.12 (d, J=7.3, 1H),
4.08 - 3.9®2mo7tH, 3.92 - 3.83 (m 1H), 3.83 - 3.71 (mPCHEP2030/ETOLT ,
J=5.9, 2H), 3.41 -3.30 (m 1H), 3.11 -3.03 (m 2H), 2.39 (d, J=13.8, 1H),
2.23 - 2.04 (m 2H), 1.98 - 1.79 (m 4H), 1.77 - 1.63 (m 5H), 1.33 (dd,
J=10.0, 7.3, 12H). FS1020 209

The preparation is carried out analogously to FS301 starting from 66 mg
(0.18 mmol) of 1-[6-(5,5,8,8-tetramethyl-5,8,7, 8-tetrahydronaphthaien-2-yl)-
10 pyridin-2-yl]-1,4-diazepane and 18 i of 3-chloro-1-propanol. The product is the
hydrochloride.
.76 mg, pale solid. Rt. = 2,75 min (method B), LCMS: 422 (M+H}. — v -
'H NMR (500 MHz, DMSO/ deuterated TFA) 5 = 8.01 (dd, J=8.9, 7.5, 1H), 7.74
(d, J=1.7, 1H), 7.63 = 7.50 (m, 2H), 7.26 — 7.16 (m, 2H), 4.36 — 4.25 (m, 1H),
4.13 —4.00 (m, 1H), 3.95 ~ 3.85 (m, 1H), 3.84 — 3.62 (m, 3H), 3.59 — 3.54 (m,
15 2H), 3.47 ~ 3.26 (m, 4H), 2.43 — 2.18 (m, 2H), 1.96 — 1.86 (m, 2H), 1.74 (s, 4H),
1.39 = 1.29 (m, 12H).

FS1034 )

:-Preparation of (S)-2,2-dimethyl-4-({R)-4-oxo-1-triethylsilanyloxybutyl)oxa-

«+ zolidine-3-carboxylic acid tert-butyl ester and (S)-2,2-dimethyl-4-((S)-4-oxo- .
1-triethylsilanyloxybutyl)oxazolidine-3-carboxylic acid tert-butyl ester

20
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Preparation of 211-(6-bronopyridin-2- Mazepan- 4-yl am nol et hanol Th-o The
preparation is carried out anal ogously to

411- (6- brBRIBYHI7EIM- 2- yI ) azepand-yl ani nol but an- 1- ol st ar tRGHgERP LRI p|
(1.65 mmol ) of ethanol am ne 85 ng, col ourless oil, Rt. = 1.55 mn (method
B), LCMS: 315 (M+H). FS1021 Preparatlcw
2-0-[6-(5,5,8,84etranethyl-5,6,7,8 t & ahydr onapht hal en- 2-

yppyr| di n- 2-y| ] h The prepar at ion is carrl ed out

The product is p rified by nmeans of prep tive HPLC and conV;'l5 bhto t he
hydrochl ori de using nethanolic HCI. 49 fig, pale solid, R.
(met holl B), LCVS: 422 (M+H). 1H N
deuterated TFA) 6 = 8.03 (dd, J=9.2, 7.3, 1H), 7.69 35(
--7.50 (m 2H), 7.28 (d, J=9.2, 1H), 7.12 (d, J=7.1, Stede 06 V\D
04:34:072791PCTLER20 000705 7:-20%:+: 3196 (mA--5ES1022 - F ¥ eparation=af-
116- (3, 3-di net hyl i ndan-5-yl ) pyridi n-2-yl ] pi perazi ne Step a:

6- Brono- 1, 1-di net hyl i ndane 205. 75 (SZ\I;LD nmol ) of Q4 tani V) chloride
are dissolved in 50 m of DCM under cooled to -78C. A2 M

di met hyhzinc solution in THF is added r‘dpwl se gt this t n’p\f!rature (37.22

J=1. 8§, 1H) 7.59

m, 74.43 mol ). The m xture is S)\I’[Oé M afurther A sol ution of
5,24 g (24.81 nmrnol) of 6-brono-1- an in 50 m r/j b added
dr opwi se at _-75C._The reaction mixtdre is stirred fo further 45 mn,

“then all owed & dtep gome slowly to room tenmperature, subsequently stirred
4-(1-Hydroxypent-4-enyl)-2,2-dimethyloxazolidine-3-carboxylic acid tert-butyl
ester

15 5g (21.81 mmol) of (S)-4-formyl-2 2-dimethyloxazolidine-3-carboxylic acid tert-
butyl ester are dissolved in 33 ml of THF, placed under argon and cooled to
-78°C. 43.62 ml (21.81 mmol) of a 0.5 M 3-butenylmagnesium bromide solution
--in-THF-are-added dropwise. The mixture is stirred further at.room temperature -
overmght After TLC check, about 90 mt of a saturated NH,CI solution are added
to the mixture with cooling, the mixture is stirred further overnight and diluted
with about 50 ml of water. The phases are‘separated, and the agueous phase is
extracted a further twice with EA. The ccmbined organic phases are dried over
sodium sulfate, filtered and evaporated. The oily residue is subjected to flash
chromatography on silica gel.
4.89g, colourless ail.

20

T e e T — —
2,2-Dimethyl-4-(1-triethylsilanyloxypent-4-enyl)oxazolidine-3-carboxylic acid tert-
butyl ester
4.89 g (17.14 mmol) of product from step a are dissolved in 200 ml of DCM,
placed under nitrogen and cooled to 0°C. 2.58 g (17.14 mmol) of chlorotriethyl-

30 silane and 209 mg (1.71 mmol)} of 4~ (din"ethylamino)pyridine are added. The

reaction solution is stirred at 0°C for a further 15 min. 4.75 ml (34.27 mmol) of
triethylamine are subsequently added. The mixture is allowed to come back to

room temperature and is stirred further overnight. After TLC check, about 200 m|
of a saturated NH,Cl solution are added to the reaction mixture. The phases are

separated, and the aqueous phase is exiracted a further twice with EA. The
35



at,roorn_ter nperat ure o,vernight,,cooled-to, O C, quenched
usi ng, Me0 | - wWith water and extracted 3 tines org
phase is roldi E])@Ce}%l sodiumsulfate, filtered and evaporatié\%+lﬁfl"@/b
purified by means of RP flash chromatography on C18 silica gel and
subsequently distilled off under redliﬁgd pressure. 3.14g, colourless oil,
Rt. =3.64 mn (n”ethod B) 30 WO 2011/
416- (33 Di net , - -

esidue is

72791PCT/ EP2010/ 007057 202 5

& \ E m ( 73 & p iz ﬁy
75 mn (rret hod B) LCIVS 408 (I\/H—I) 10St ep d

= 3

- 6- ((:53 3- D| | i ndan-5-yl) pyridin-2-Y11Pl Perazi ne The conmpound is

par €d anal(So}ali?sll)rvndﬂwl-ﬂsmm-ek@cnttmeﬂtlvl&rranvrlbk\hmt\n))bmhwﬁmémeafnrlsﬁwncc (424

L 04 mmol g @heom ¢ fnd és,)té"fdl?e/&mhmqg;o 13 BBl idd0) | d- R

.52 mn (neth é IH NVR (‘400 \/Hz DI\/SO’
det terateT = = b = i) #i-3!

J=7.8, 1@02@ ‘%5&5 dnjoo[)]of&rdducﬁfr@n smﬂ)b alze c@afsolVeB |r974C(mniof4[B¢M ahd42 - 3 34

4

H . 2. 9&dbled td=75°2. 2.3'T|)g (23.19%&150 oPsobiLdn h?d’r')agerﬂea?t%nﬁ% arBlElided at

this temperature, and ozone is passed through the mixture with stirring for 2.5 h
until the solution has a blue coloration. After TLC check, oxygen is then passed
through the mixture for 1.5 h until complete decoloration. Triphenylphsophine

- {3.30 9,-12.56 mmoal) is subsequently added. The mixture is stirred at room tem- - -
perature overnight and then filtered off. The filtrate is evaporated to dryness in a
rotary evaporator. The 2 isomers are separated by means of flash chromatogra-

15 phy on silica gel.

Isomer c1: clear colourless cil, 1.21 g.

10

Isomer c2: clear colourless cil, 1.83 g.

FS1035
20 Preparation of (2S,3R)-2-amino-6-{4-[6-{5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)pyridin-2-yl]piperazin-1-ylthexane-1,3-diol

30
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7..36..(d, .J=7..8,..1H).,

FS1023

5-{4-(6-(3, 3-D net hyl i ndan-5-yl ) pyridiri-2-ylipiperazin-1- entan 1 oI
The prepaVa@i2Pdd72®lcarri ed out anal ogously to FS501 staftle& é)

(0.47 mol ) of 146-(3, 3- dlnethyllndan 511) pyri di n- 2- Aplpera2|ne and 96 ngy
(0.94 mmol ) of 5-hydroxypentanal . roduct is the hydrochloride. -42
Wi: Fali TalidThitternrn Tme-th-o- atr f -Merg411lr+45.---- 1H NMR (500 MHz,

DVMSQO deuterated TFA) 6 = 7.94 (dd, J=8.6, 7.6, 1H), 7.74 - 7.68 (m 2H),
Q- f8yeed =l L)oo Lok Qucfotl I =8 q 54 (-

Uy

: . Y E N s R ) .

2011/ 072791PCHEPZ2010/ 007057 203 FS1024 The pfeparation is carrjied ou
anal ogously to FS401 starting from 142 ng (0.46 mol) of
1-[6-(8, 3-di met hyl i ndan-5-yl ) pyridin-2-yl]pi perazine and 90 pl of |
bronobutyl acetate using 2 equiv. of potassium carbonate. 104/rcg e
oil. RR. = 2.65 mn (nethod B), LCVs: 422 (MH). FS1025

- £416- (. i.ethylindan- 5-yOpveidi-n- 2- yliptperazi-n=1-yl}but-af=¥-0l= Thesmw
preparation is carried out anal ogously to FS402 starting from 104 ny

stepb
10
N
(A
15
0" =N
0O
.Step a:, .
(S) 2,2- Dlmethvl 4 ((R) 4-{4 [6 (5 5.8, 8-tetramethv| 56.7 8-tetrahvdronaphtha—
o0 % len-2-yNpyridin-2-yllpiperazin-1-yl}-1-triethylsilanyloxybutyl)oxazolidine-3-carbox-

ylic acid tert-butyl ester

4.3 ml of THF and 175 pl of glacial acetit acid are added to 100 mg (0.29 mmol)
of 1-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-2-yl|pipera-
zine, and 138 mg (0.34 mmol) of isomer c1 are added. The reaction mixture is
stirred at 40°C for 30 min. 121 mg (O 57 mmol) of sodium tnacetoxyborohydnde
i tirred at 40°C ight
'suspended with 15 ml of EA, washed with 5 ml each of a saturated sodium
hydrogencarbonate solution and a saturated sodium chloride solution. The
organic phase is dried over sodium sulfate, filtered and evaporated to dryness.
342 mgq, clear oil, Rt. = 4.00 min {method B), LCMS: 736 (M+H).

30 SteQ b:
S (28 3R)-2-Amino-6-{4-16-(5.5.8.8 tetramethyl-5,6.7 8-tetrahydronaphthalen-2-yl)-
pyridin-2-vlIpiperazin-1-yithexane-1,3-diol .
3 ml of a 1.25 M HCI solution in methancl are added to the intermediate from
step a, and the mixture is stirred at room temperature overnight. The reaction
mixture is evaporated and separated by means of flash chromatography on C18

silica gel. The product is in the form of the hydrochioride.

35



(0.23 Mol ) of acetic acid
4-{416- (3, 3-di net hyl i ndan-5-yppyri di n-2-yl ] pi perazi nllyl}butyl -ester. The
product | WQAWEHYB7¥chl oride. 51 ny, pale solid. R. = 2. 4BCHERY¥M'AYI B),
LCMB: 380 (MrH). 201H NMR (400 MHz, DMBQ deuterated TEA) 6 = 7.86 (dd,
J=8.6, 7.6, 1H), 7.79 - 7.72 (m 2H), 7.32 (t, J=7.8. 2H), 7.10 (d, J=8.6,
1H), 4.54(d, J=14.0, 2H), 3.68 (d, J=% 6, 2H) 3.48 (dt, J=25.2, 9.2, 4H),
329-313(m4|—|) 2.94 (t, J=7.2, 2H),-1.96 (t, J=7.2, 2H), 1.88 - 1.76
(R1.mg AditersORHRY. 1 2.32 nyis (mgtny,d Bg,ch ABTAMEH) e 4

carriod out g d%%ﬁw 'é)c 46048 ey g 365 &r‘ﬁn‘l‘"}') 31662 349 (m,

di bronopyri digr8, aad 84488 (ra, IH), 227mb7) (of1H) Pes-di. &t GnydH)at Bargs, ciHci d

tert-botyl esf‘.é’é'—ﬂitez(?n @H)bf.% 9j:j\2.1RF2H).: 3.16 mn (nmethod B), LCVS: 356
p b

(l\/HrH). Ste

-(5,5,8 8-Tetrarrethy1 5,6,7,8-tetrahydronapht hal en-2-y1)-3,4,5. 6-tetrahy
ﬂrﬁzﬁ Lr2h=bbpyridbnyds3: .;}1%45@&1: bam-cractdebertsbutybuester=aecpreparatona==s
is carried oyg m@l ogously to FSlOZ starting from1l 28 g (3.54 mmol ) of
pr oduct fro

e 0 be 5t ot r EBRIont(45 48y disalng 5a{HErb A8 dotrermethul b 8% A Ripht hal en- 2-

yl) 1,3,2-di dmlrbmamthalsn-ziylmyrgilnéalllmmeresm bylthe@ne-£3-@id1 nmin (net hod
LCVE: 464 (MrH). 30

15 07 NN

The preparation is carried out analogously starting from 100 mg (0.29 mmotl) of
seen] -[6-(515;8:8-tetramethyl-5;6:7:8-tetrahycronaphthalen-2-yl)pyridin-2-yl]pipera
zine and 138 mg (0.34 mmol) of isomer 2. The product is in the form of the
20 hydrochloride.
44 mg White, Rt. = 2.32 min (method B), LCMS: 481 (M+H).
"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.93 (dd, J=8.7, 7.5, 1H), 7.84
(d, J=1.9, 1H), 7.67 (dd, J=8.2, 1.9, 1H), 7.50 (d, J=8.3, 1H), 7.29 (d, J=7.4, 1H),
£ 7.19 (d, J=8.8, 1H), 4.66 — 4.41 (m, 2H), 3.84 — 3.64 (m, 5H), 3.60 — 3.46 (m,
2H), 3.27 — 3.20 (m, 3H), 3.19-3.10 (m, 1H), 2.05 - 1.77 (m, 3H), 1.74 (s, 4H),

30
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Step c: 6'(558,8-Tetranmethyl-5.67, 8-tetrahydronapht hal en-2-y1)-3

4,5, 6-tetrahydro-2H1, 2' - bi pyridinyl-3-ylam ne The conpound is_ prepared
anal ogousMP 10188371 starting fromthe product fromstep B T@ggﬁgo 37
yellow solid. Rt. = 2.66 mn (nmethod B), LCMs: 364 (MtH). WO

2011/ 072791PCT/ EP2010/ 007057 205 H N% (400 MHz, DVsQ deuterated TFA) 6 =
8.05 (dd, J=9.1, 7.4, 1H)17:69 1H) 50 - 2.10 (m 1H), 2.00 - 1.91 (m
1H), 1.88 - 1.71 am 6H), 1.39 - 30(m 12H) Acetlc aC|d

5,-8: 210 anet-hyl1-5;. hak en-2e:

yI)p
-(5,5,8,8-tetranethyl-5,6, 7, 8- tetrahydronaphthal en-2-y1)-3, 4,5, 6-

15t etrahydro-2H 1, 2' - bi pyri di nyl 3-ylamge and 45 pl of brormb tyI acetate

usi ng 2 equiy._oef potassi unstpar bonat e. 29 ng, gephow oil . = 2.87 mn

(et hod B) J| LOVS: * 478~ B—FS2028
204- (6' - (5, 3V 8°B-Tetranet hyl-5, 6, 7ﬁetrahydr onﬁ ht halq &,)\3 4,5,6-tet

oxo x
A

[]
~B
 stepc . “mQ”I'iiii“'“m

10

Step a:
500 mg (1.96 mmol) of 2-chloro-6-iodopyridin-3-ol are dissolved in 10 ml of DMF,

171 ul (2.15 mmol) of ethylene glycol monomethyi ether, 980 mg (2.94 mmol) of
polymer-bound triphenylphosphine (3mmol/g) and 689 mg (2.94 mmol) of di-tert-

o

butyl azodicarboxylate are added. The reaction mixture is shaken at RT over-

night. The reaction mixture is filtered, evaporated to dryness and purified by col-
umn chromatography on silica gel. '
1.6q, oil, Rt. = 2.86 min (rethod A), LCMS: 314 (M+H).

30

Step b:

The product from step a and 420 mg (2.23 mmol) of Boc-piperazine are dis-
solved in 10 ml of DMSO, and 771 mg (5.58 mmol) of potassium carbonate are
added. The reaction mixture is stirred at 120°C for 15 h, water is subsequently

35 added, and the mixture is extracted three times with ethyl acetate, dried over




hydr o- 2H 1, 2%bi pyri di nyl - 3-yl am no] but an- 1- ol -e PreParation is

cagi ed, out , anal ogousl y,to, Fa40 (0.23 mvol) of acetic acid '

446' - (5, 5W§),2§11c/(é73?96{net hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-9‘13’13?32,%9/%(),7%5-7t etrah
ydro-2H 1, 2' - bi pyridi nyl-3-yl am no] butyl ester. The product is the

hydrochl oride. 43 ng, pale solid. Rt 45 2.70 mn (nmethod B), LCMV5 436
(MtH). 30 1H NWR (400 MHz, DwvsQO deut’drat ed -IPA) 6 =7.98 - 7.91 (in, 1H,

788 (d I=L Dbl e Dyt p okl fider 1 o0 Lh

O

ETA)
Tt

S Step c:
The reaction is carried out analogously to FS102.
_448 mg, Rt. = 4.07 min (method A), LCMS: 524 (M+H). |

Step d:
10 The reaction is carried out analogously to FS201.
310 mg, Rt. = 3.11 min (method A), LCMS: 424 (M+H).
_'"H NMR (500.MHz, DMSO/deuterated TFA).5 7.90 (d, J=.1.9, 1H), 7.68 (dd, J= ..
8.3, 1.9, 1H), 7.48 — 7.37 {m, 3H), 4.24 - 4.19 (m, 2H), 3.77 — 3.70 (m, 6H), 3.58 —
3.53 (m, 2H), 3.37 (s, 3H), 3.12 — 3.07 (m, 2H), 1.70 (s, 4H), 1.30 (d, J=19.9, 12H).

15

The following compounds can be prepared analogously to the compounds

described above starting from building blocks which are known from the litera-.
ture:

20
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(m 2H), 1.25 (d, J=11.7, 12H). 35 WO 2011/ 072791PCT/ EP2010/ 007057
206 FS1029,, 1Tgﬁ7ﬂrepar ation is carried out anal ogously },ewlélsﬁ)q&o@héa,rti ng
from73 ny (%?y nmol ) of

6'-(5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1)-3, 4,5, 6-
tetrahydro-2H-1, 2' - bi pyridi nyl-3-yl anqge and 33 pl of 3-chloro-1-propanol.
The product is the hydrochloride. 75 ng, pale solid. Rt. = 3.44 mn (nethod
B), LCMS: 422 (M+H). 1H NWR (500 MHz, DVMBSQ deuterated TFA) 5 = 7.97 (dd,

g " il

A= 7.7

1.5
LTI

514 B Tatramethy

0 5,8,7,8-tetrahydro-naphthalen-2 464 56
y)-[1,3,5]triazin-2-yl]-pipesidin-4. "~
N ylamino}-pentanoic acid amide

(5,58

Chemistry 0

2-{2-{1{4-(5,5,8,8-Tetramethyl-
~5,8,7,8-tetrahydro-naphthalen-2

yN)-[1,3,5]triazin-2-y1]-piperidin-4.

ylamino}-ethyl)-butane-1,4-diol

481,é8

10

2-{1-[4-(5,5,8,8-Tetramethyl-

5,8,7,B-lelrahydro-naphthalen-2

yl)-[1,3,5]triazin-2-yl]-piperidin-4-
ens Y TATOUNO}- PEIANE-1  5oT0) .. s s sz i s s oo stz

467,68

5-[6%(5,5,8,8-Tetrameathyl-
5,6,7,8-lelrahyd ro-naphthalen-2
y1)-3,4,5,6-tetrahydro-2H- 504,76
[1,2]bipyridinyl-4-ylaminol-

pentanoic acid isopropylamide

15

Chemistry 3

5-{1-[4-(5,5,8,8-Tetrametnyl-

NF
N \N/H\ o 5,6,7,8-tetrahydro-naphthalen-2
1 !O\ yh-[1,3,5]triazin-2-yl]-piperidin-4- 478,68
{ lamino}-pentanoic acid
2 s /\)km ¥y P
H

'I methylamide

20

CHemistry 4

5-[6-(5,5,8,8-Tetramethyl-
5,6,7,8-telrahydro-naphthaien-2
y1)-3,4,5,6-letrahydro-2H- 490,74
[1,2'bipyridinyl-4-ylamino]-

pentanoic acid dimethylamide

Ge[0( 0,600 T etravethyiaiie,
5,6,7 8-tetrahydro-naphthalen-2
y(}-3,4,5,6-tetrahydro-2H- 462,68
{1, 27bipyridinyl-4-ylamino]-

pentanoic acid amide

Chemistry 6

e

E! 2-{2-[6-(5,5,8,8-Tetramethyl-
. . OH 5,6,7,8-telrahydro-naphihalen-2
30 ) yl)-3,4,5,6-tetrahydro-2H- 479,71
k\ o [1,2bipyridinyl-4-ylamino]-
H ’ ethyl}-butane-1,4-diol

CHemistry 7

2-{2-16"(5,5,8,8-Tetramethyl-

. 5,8,7,8-tetrahydro-naphthalen-2
T N/\ yi)-3,4,5 6-tetrahydro-2H- 465,68
k/I\N OH [1,2bipyridinyl-4-ylamino]-
35 H ethyl}-propane-1,3-diol
CHemisiry 8



J=1
8 (
1

10

=16.4, 1.8, 1H),
”w(;@),g%ﬁ.,;,z (dd, J=100.2, 11.2, 1H),

68 (m 8H), 1.37 - 1.29 (m 12H).
-(5,5,8,8-tetrarnethyl -5, 6, 7, 8-t efqrahydr onapht hal en-2- yopyridi n_
']1-1, 4-di azepane 20 30 Step a:

-(6- BronDpyrldln 2- y1) 1, 4-di azepane- 1- carboxyllc aC|d tert-butyl
e N , ) , y

7.68 -7.59 (m 1H),
3.30 (m 3H), 3.24 -

anal-ogou

CHemistry 10

15

20

555‘_’ T

25

30

35

7.52 (dd, J=8.3, 2.8, 1H), 7.

4.10 - 3.91 7 (t,
3.15 (m 4H), 2. 2ﬁéﬁ5£° %"“7%”51%1),
FS1030 Preparation of

[1.2Jbipyridinyl-4-ylamino]-
methyl}-bulane-1,4-diol

2-[6'-{5,5,8,8-Tetramethyl-
5,6,7,8-tetrahydro-naphthalen-2

yl}-3,4,5,6-letrahydro2H--——— 48568 —

[1,2bipyridinyl-4-ylamina]-
pentane-1,5-diol

(8)-4-[6'-(5,5,8,8-Tetramethyl-
5,6,7,8-tetrahydro-naphthalen-2
yb)-3,4,5,6-tetrahydro-2 H- 451,65
1, 2']blpyndmyl 4-ylammo}

Chemisltry 11

Chemistry 12

Chemisfry 13

Chemistry 15

Chemistry 16

butane-1,3-dioi”

(R)-4-[6'-{5.5,8,8-Telramelhyl-
5,6,7,8-1etrahyd ro-naphthalen-2
yl)-3.4,5,6-tetrahydro-2 H- 451,65
{1.2'bipyridinyl-4-ylamino]-
butane-1,3-diol

(§)-4-{4-[6-(5,5.8,8-Tetramethyl-
5,6,7,8-tetrahydro-naphthalen-2
yl)-pyridin-2-yl]-piperazin-1-yl}-
butane-1,3-diol

437,63

(R)-4-{4¢-[6-(5,5,8,8-Tetramethy!
5,6,7,8-tetranydro-naphthalen-2
yl)-pyridin-2-yl]-piperazin-1-yl}-
butane-1,3-diol

437,63

(R)-3-Amino-4-16*-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-y)-3,4,5 6- 450,67
tetrahydro-2H-[1,2'jbipyridinyl-4-
ylamingo]-butan-1-ol

{R)-2-Amino-4-hydroxy-N-[{6'-
(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro-naphthalen-2-yl)- 464,65
3.4,5,6-tetrahydro-2H-
[1,2bipyridinyl-4-yl]-butyramide



1.17 g, brown-o0il, RR. = 3.19 mn (nethod B), LCVS:-357-(MH 20Step b:

446- (5, 5, %;8 Tetranethyl 5,6 7 8-tetrahydronapht hal en- 2- yl%ﬁ ridin- 241 1 4-
di azepane- f)%HVHEQ?Ilc acid tert-butyl ester The preparaf PRORYIPT e

out anal ogously to FS102 starting from1.13 g (3.18 muol) of product from
step a and '1.46 g (3.49 mmol) of 4, g” ,5 tetra-

nmet hyl-2-(5,5,8,8-tetranethyl-5,6, 7, tetrahydronaphthalen 2-y1l)-1, 3, 2-di ox

a- --- 25-- 1.01 g, colourless oil, Rt. 3.91 mn (nethod B), LCVS: 464

(et hod B) LCVE: 3647 GMIH) . 1H NWVR (400 MHz, %ﬁ:%mf“;{,‘ Ei{m .
(dd, J20.1, 7.4, 1K\ A70 (s, 1H), 7.54 (s, 2H), w-ad (dd, J =35.0, 8.2,
oH). 4515 14.07 (m 2 O“3 89 (t, J=5.8, 2H), 3.50 - 3.41 (m 2H), 3.38-
3.30 (m 2H), B89 Cs, 228- 2.15 35 (m 2H), 1.73 (s, 4H, 1.33 (d,
J=9.7, 12H) WD 2011/H¥ 27 1PCT/ EP2010/ 007057 208 2r: 65.: =M i M I\/I\NMM FSO

i3 I-----2Nge-,-MaaV. L MEQEM-= an l-at-=42=Nni-.. \ESDAg: ;. 5 [4 (5 Hydroxy pentyl). -

/’\ piperazin-1-yl]-2-(5,5,8,8-
N
N tetramethyl-5,6,7 8-letrahydro- 451,65

N o N
]V \/\//\/OH naphthalen-2-yl-pyridin-3-ol

10

6-[4-{4-Hydroxy-butyl)-piperazin
N/\I 1-yl]-2-(5,5,8,8-tetramethyl- 437,63

i 5,6,7.8-tetrahydro-naphthalen-2
,\/N\‘/\\’/\OH yl)-pyridin-3-ol

Chemisiry 21
15

2-{(2-Hydroxy-ethyl)-[6'-(5,5,8.8-
tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)-3,4,5 8- 465,68

leirahydro-2H-[1,2']bipyridinyl-4-

J/ \L ylmethyl]-amino}-ethanol

OoH

20 Chemistry ﬂ

2-{2-[6'-{5,5,8,8-Tetramethyl-
5,6,7,8-tetrahydre-naphthalen-2
y1)-3,4.5,6-tetrahydro-2H- 479,71
[1,2bipyridinyl-4-ylamino]-
ethyl}-bulane-1,4-diol

CHemistry 23

N-(4-Hydroxy-butyl}-4-melhoxy-
N)j\/\‘/o\ N-[6"-(5,5,8,8-letramethyl-
A 5,6,7,8-tetrahydro-naphthalen-2. 535,77
~ yI}-3,4,5,6-tetrahydro-2H-
\\’ {1,2bipyridinyl-4-y[[-butyramide

Chemistry 24 HO
30

=
S N NH, {5)-3-Amino-4-{{4-hydroxy-
O\ butyl)-[6'-(5,5,8,8-tetramethyl-
N/_<—\ 5,6,7,8-tetrahydro-naphthalen-2 522 78
OH y1)-3,4,5,6-tetrahydro-2H- !
[1,2'bipyridinyl-4-ylj-amina}-
butan-1-ol

!
Chemistry 25 HO
35



Acetic acid 4-{416-(5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1) -
pyridi n- 2906Ug  dp-Axéti azepan- 1-yl }butylester 5 N N \-\--\0gd-y 8007057
preparation 1s carried out analogously to FS401 starting ?dﬁ?égfng ?0.19
mol ) of 146-(5,5, 8, 8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1) -

pyridin-2-yl1]-1, 4-di azepane and 34 pig@af brgnobutyl
of potassi um carbonate.
5, 8, 8-Tetr anet hy(lﬁ- 5,6,7,8-tetra

4-{446- (5,
> e

10

15

20

25

30

35

&
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Chemistry 27

Chemistry 28 RO

Chemistry 29 HO

7 A\

I
o]

Chemistry 30

x

&

_/_/I
O,

—-—
i

Chemistry 31 HO

ZzT

Chemistry 32 HO

_/—/-
>

Chemistry 33 HO

hydr onapht hal
g@e

acetate using 2 equiv.

en-2-yQpyridin-2-y1] -

PMNITR e

yi}-3,4,5,B-tetrahydro-
[1,2']bipyridinyl-4-yl]-amino}-
butan-1-ol

{25,3R)-2-Amino-3-hydroxy-N-

e d-hydroncy-hityl)}-N-[6'-(5, 5,8 R- ~

tetramethyl-5,6,7 8-tetrahydro-
naphthalen-2-yl)-3,4,5,6-
tetrahydro-2H-[1,2"|bipyridinyl-4-
yl]-butyramide

536,76

4-{{(R)-2-Amino-3-hydroxy-
propyl}-[6'-(5,5,8,8-tetram ethyl-
§,6,7,8-tetrahydro-naphthalen-2
vI)-3,4,5,6-telrahydre-2H-
[1,2"bipyridinyl-4-yl]-aming}-
butan-1-ol

508,75

(8)-2-Aming-3-hydroxy-N-(4-
hydroxy-bulyl)-N-[6'-(5,5,8,8-
tetram ethyl-5,6,7 8-tetrahydro-
naphthalen-2-yl}-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-
yl]-propionamide

522,73

{2R,35)-2-({(4-Hydroxy-butyl)-
[6'-(5.5,8,8-tetramethyl-5,6,7 8-
tetrahydro-naphthalen-2-yi)-
3.4.5,6-tetrahydro-2H-
[1,2'bipyridinyl-4-yl]-amino}-
methyl)-pyrrolidin-3-ol

534,79

(25,38)-3-Hydroxy-pyrrolidine-2
carboxvlic acid (4-hydroxy-
butyl)-[6'-(5.5,8,8-tetram ethyl-
5,6,7 8-tetrahydro-naphthalen-2
yh-3,4,5,6-telrahydre-2H-
[1,2'|bipyridinyl-4-yl]-amide

548,77

{8)-3-Aming-d-{{4-hydroxy-
butyl}-[6'-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydro-naphthalen-2
yl}-3,4,5,6-tefrahydro-2H-
[1,2']bipyridinyl-4-yl]-amino}-
butan-1-ol

522,78




40 ng, p

-740(
4.05 - 3.
(m 1H),
- 2.15 3
1.25 (d,
4di

10

15

20

ale solid. Rt. =2.73 mn (nethod B), LCVS: 436 (MH). 1H NWR (500
ed TFA) 6 = 7.97 - 7.89 (m 1H), 7. 60

%ﬁ@q 8357 03 (m 2H. 4.35 (t, J=5.7, 1H), QT’E;@M&??; 1H),
94 (m 1H), 3.87 - 3.80 (m 1H), 3.77 - 3.61 (m 2H), 3.60 - 3.51
3.43(t, J=6.0, 1H), 3.39 - 3,3 (m 2H), 3.22 - 3.10 (m 2H), 2.40
o(m 2H), 1.82. 1.69 (m 3H),”T.65 (s, 4H), 1.50 - 1.41 (m 1H),
3=22. 4 .:I.IZHE_ 40 2011/ 072791PCT/ EP2010/ 007057 209

pan 8’ 1]1 5 38 :

kinase inhibiting activity in by the assays described below. Other assays are known
from the literature and could readily be performed by the person skilled in the art
(see, for example, Dhanabal et al., Cancar Res. 59:189-197; Xin et al., J. Biol.
- Ghem,-274.9116-9121: Sheu et al:;-Anticancer Res.~18:4435-4441: Ausprunk-et-al.;—- e
Dev. Biol, 38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., in Vitro 18:538- 549).

Tests for the inhibition of the SphK1 activity
Test description

Biochemical assay
The kinase assay is carried out as a 384-well flashplate assay.
5 nM modified SphK1, 800 nM omega-biotinyl-D-erythro-sphingosine and 1 uM ATP
(with 0.3pCi of *P-ATP/well) are incubated in a total volume of 50pl ( 25 mM
HEPES, 5 mM MgCl,, 1mM dithiothreitol, 0.01% of Brij35, 0.1% of BSA (fatty acid-
. free}, pH 7.4) without or with test substance (5-10 concentrations) at 30°C for
- 120 min. The reaction is terminated using 25 ul of 200 mM EDTA solution, filtered
off with suction at room temperature after 30 min, and the cavities are washed
3 times with 100 pl of 0.9% NaCl solution. The non-specific proportion of the kinase
_reaction (blank) is delermined using 0.5 mM NaCl. Radloactivity Is measured In

topcount. ICsq values are calculated using RS1.

30

35

Besides checking the activity of the substance for the purified SphK1 enzyme, it is

necessary to investigate in the next step whether the substances also inhibit SphK1
in its physiological environment, i.e. in the cytoplasm of the cell.

For this purpose, the formation of S1P in U20S osteosarcoma cells which have
overproduced the enzyme through the introduction of modified SphK1-¢cDNA is
measured using two different methods:

1. The cells are incubated for 1 hour with substances and subsequently for

15 min with tritium-labelled sphingosine. THe radioactively labelled sphingosine is
taken up by the cells in this time and converted into S1P by SphK1. The cells are

then washed and lysed using ammonia solution. In order to separate S1P from un-



(d, J=1.7,
1H), 4.13 -

3.54 (m 319

1.74 (s, 4H),

763-750(m 2H) 7.26 - 7.16 (m 2H) 4.36 - 4.25 (m

3.95 - 3.85 1H), 3.84 - 3.6 59
246@9@%5“ 3.26 (m 4H), 2.4gm- 2H)18 (m 2H), gﬁfé}a’i"%gﬂém{)%
1.39 - 1.29 (m 12H).
221

reacted sphingosine, an extraction is carried out by addition of a chloroform/metha-

scintillation counter.
2. The cells are incubated far 1 hour with substances and subsequently for
15 min with sphingosine. The sphingosine is taken up by the cells in this time and

10

_._Gonverted into S1P by SphK1. The cells are then washed and lysed using methanol.

The methano! solution is then evaporated, 'and the S1P is taken up in lipid-free
serum. The quantification of the S1P is carried out using an S1P-specific antibody
with the aid of a competitive ELISA assay. The biotin-linked S1P antibody is incu-
bated with the sample sclution, and this mixture is transferred into a well whose
base has been coated with S1P. Only the antibodies which have not yet bound any
S1P from the sample solution bind to the S1P immobilised on the piate and can be

. quantified, after a washing step, by addition of horseradish peroxidase-coupled

15

20
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35

streptavidin. To this end, the substrate is added to TMB, which, after conversion by
the peroxidase, absorbs at a wavelength of 450 nm and can be measured. A high
signal consequently corresponds to a low $1P concentration in the sample solution
and a low signal correspondingly to a high S1P concentration.

Pharmacological data

SphK1 inhibition

(ICso ranges: A: < 100 nM, B: 100 nM — 1000 nM, C: > 1000 nM)

) Ammoacetlc acid 5'{4 [3 (5““ 8 8—tetramethyl -5,6,7 8-tetrahydro-
naphthalen-2-yl)phenyl]piperazin-i-ylipentyl ester

(S)-3-Methyl-1-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-ylpheny|]piperazine
1-[2-Methyl-5-(5,5,8 8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
phenyllpiperazine
4-{1-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-
1,3,5-triazin-2-yl]piperidin-4-ylamino}butan-1-ol
1-{1{4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-
1,3,5-triazin-2-ylpiperidin-4-y[}pyrrolidin-3-ylamine
5-{4-[3-(2-Methoxyethoxy)-6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)pyridin-2-yljpiperazin-1-ylipentan-1-ol
1-[3-(2-Methoxyethoxy)-6-(5,5,8,8-tetramethy!-5,6,7,8-tetrahydro-
naphthalen-2-yl)pyridin-2-yl]piperazine:




FS1034 Preparation of
547 (R) - 4-o0xo- 1-triethyl sil anyl oxybut yl') oXgsr/rp2010/007057

(9)-2,2

zol i di ned\g ca?%loxyl ic acid tert-butyl

ester and

(S)-2,2-dinmethyl-4-((S)-4-oxol-triethylsilanyl oxybutyl)oxazol i di ne-3-carbox

ylic acid tert-butyl
2-di met hyl oxazol i di ne-3-carboxylic acid tert-butyl
of (S)-4- for
di-s o:l..

and di g
aqueou

4- (di met hyl am
a further
“ subsequently é

.‘Tqr

and is stirred
saturated NH4
separ at ed,

15

20

added to the m
uted 2(
phase
phases are dri
residue i s suk
0L-0Ur).e55-0i:l.1.3¢
2,2-Di met hy1- 4
acid tertbutyl

ester Step a: 4-(1-Hydroxypent-4-enyl)-

est er

e
L= Av} \> 1Y

2

1559 (21.81 nmol)

?s§5 éy@'é‘tyé 5a7 $xﬁfﬁﬁé¢r0ﬂ9ﬁ>ft§@a'w 2 EpPeTRENC b b

Via ¥
UII
ve

t herB ove

r ni ght

lat-ed—and t he

and

ned gor gani c
a3, 58N 0di um sulfate filtered and evaporate The oily
Pat14th 5.8, 5 Tetemath Sifal §d¢fé§ﬂﬁf@ﬁpéﬁ7ﬂ|ﬁ&£ ld)sl 4. 89g3‘

-tigzin-2-yl|piperazin-1-yl}pentan-1-ol. e
15¢4-{3-65, éﬁ@T@ranmﬂyy!@@ﬁ@ﬁetrahydmp&hﬁaf@hﬁdylhe 3- car t):pxyl c
peenyiipiparag®-ylidentadtiwhol ) of product fromsteg a are

di ssol ved i n 28443-(%,80c4traphedoy &, 6N ddetratydramgehthaled-2eppl ed [to QC. 2| 58 ¢

(17. 141pmol ) opheri]pipetazinet-hyutarB0i | ane and 209 ng (1.71 mml) o
n§3103, 6 j8cH- hetram eth gl @, 8- téhehydeaciphibnlesdl-yjphenyl]-s st iE;; red at 0OC
pfperazime 4. 75 m (34.27 nmmol) of triethylam ne are
AR Amiitte 343-18- (5, 5 8 j8ste Rhnoivgich 6.7, &stefrehjpRe K to T oom gferrper ature
Infphithdien-2oMeyidig iyl pipbizen- Tifpropat kol about 200 a

-‘{4’1 81, LDiREBy R RS-HDyklie-2L @ k- MyRbaHign-11 he phases| are

lot he aqueous phase is extracted a further twi cg wi tth EA The
4-{4-[6-(1,1-Dimethylindan-5-yl)pyridin-2-yl]piperazin-1-yl}butan-1-ol C
1-[6-(1,1-Dimethylindan-5-yl)pyridin-2-yl]piperazine C
4-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- B
pyridin-2-yl]piperazin-1-yl}butan-1-of
1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y)pyridin- B
2-yllpiperazine .
4-{4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y!)- B
pyridin-4-yllpiperazin-1-yltbutan-1-ol
1-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin- B
4-yllpiperazine
4-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yI)- A
1,3,5-triazin-2-yl]piperazin-1-yiibutan-1-ol
5-{4-{6-(1,1,3,3-Tetramethylindan-5-yl)pyridin-2-ytlpiperazin-1-yl}- B

30
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pentan-1-ol

*'374.5,6-{etrahydroc2HE1, 2 bipyridinyl-4-ylamino]pentan-1-ol

5-[6'(5,5,8, 8-Tetramethyl~5 6,7, §-tetrahydronaphthalen -2-yl)-

6"-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-

piperazin-1-yitbutan-1-ol

3,4,5,6,3',4',5‘,6‘-octahydro-2H,2'H~[1 441", 2" terpyridin-3-ol B
1-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- A
3,4,5,6-tetrahydro-2H-1,2'-bipyridinyl-4-yl]pyrrolidin-3-ylamine
5-{4-[6-(8,8-Dimethyl-5,6,7 8-tetrahydronaphthalen-2-y)pyridin-2-yl]- c
piperazin-1-yl}pentan-1-ol
4-[6'-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- A
3,4,5,6-tetrahydro-2H-1,2"-bipyridinyl-4-ylamino]butan-1-ol
4-{4-[6-(1,1,3,3-Tetramethylindan-5-yl)pyridin-2-yl]piperazin-1-yl}- B
butan-1-ol

1-[6-(1,1,3,3-Tetramethylindan-5-yl)pyridin-2-yllpiperazine B
4-{4-[6-(8,8-Dimethyl-5,6,7 8-tetrahydronaphthalen-2-yl)pyridin-2-yI]- C




WO 2011/ 072791PCT/ EP2010/ 007057 211 conbi ned organi ¢c phases are dried over
sodiumsul fate, filtered and evaporated. , -
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swas": *kcett Ate)c(m seauntive: ktzttitit Step c:

5(5)-2,2-Dinet hvl-44(R)-4-0x0-1-tri etﬁ\él si | anvl oxybut vhoxazol i di ne- 3- car box
vliic acid tert-butvl 'ester and (S)-2,2-dinethvl 4-((S

4- ox0- 1-tri et vsilarH-exybuty L) oxazoli-di-ne-3-carboxyrH-ec—aecidtert; but vl

A CCT U

ed

WT wgf?{wfw‘*xﬁ@ HEY =44 Licimtl g. P A ‘ e 51 H \f

check, oxygen Pt TsHamethythPdugtetiaRdranarhifaleréw1.5 h until gonplete
decol oration. Trghéfy.bptexapydrae=.4Ripygdigyl 12 56 nml) is subsequently
added. SThe ni x@tiiperagingl-vlr4-&b. 8.6-telbanetheripe ftetrahysvenaphiiat
filtered of f. |Ee2¥iH1t3.oiw@zine evaporated to dryness in a rot
The 2 isoners |&-6,588ariteetkting-51f54 Bdetadhylicasphibalen2atod)d &;6-15
. 83g9. FSBga5228Proghaetadmethyled,6,7,8-tetrahydronaphthalen-2-yl)-

at or .
ilica

oil, 1
(25, 3R) - 2- am neyemidtlé-y(EHpéradin8~yigtrommet-by1-5, 6, 7, 8-tetra- B
hydr onapht hal er-Rpgtayipyr-yidi-15; 28 gHetparnethaizs, 6.7 B-tetrhheXxamsphtha3- di ol gS
10 len-2-yl)pyrimidine
4-{4-[6-(5,5-Dimethyl-5,6,7 8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}butan-1-ol -
4-Piperazin-1-yl-2-(5,5,8,8-tetramethyi-5,6,7,8-tetrahydronaphtha-
len-2-yhpyrimidine
5-{4-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridin-2-yt]-
piperazin-1-yl}pentan-1-ol
15 3-{4-[6-(5,5-Dimethyl-5,8,7 8-tetrahydronaphthalen-2-yl)pyridin-2-yl]-
piperazin-1-yl}propan-1-ol
1-[6-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl}pyridin-2-yl]-
piperazine
4-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
pyridin-2-ylIpiperazin-1-yl}butan-1-ol
5-{4-[6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
pyridin-2-yllpiperazin-1-yl}pentan-1-ol
3-{4-[6-(5,5,8,8-Tetramethy!-5,6,7,8-tetrahydronaphthalen-2-yl}-
pyridin-2-yl]piperazin-1-yl}propan-1-ol
1-[6-(5,5,8,8-Tetramethyl-5,6,7 ,8-tetrahydronaphthalen-2-yl)pyridin-
2-yllpiperazine
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30 PCT/ EP2010/ 007057 step b
(S)-2,2-D 1- 44(R) 4-{4-46-(5,5,8,8-tetranethyl -5.6, 7, 8-tetrahydronapht
ha- 201 en- Eﬂﬁﬁ ﬁ???dln 2-yl | pi perazin-1-y8-1- trlethyIS|Ian§?B§§ﬁﬁW9¥ Yxazol i
di ne-3-carbox- ylic acid tert-butyl ester 4.3 m of THE and 175 pl of
gl acial acetic acid are added to 100 (0.29 mmol ) of
1-[6-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t ettahydronapht hal en- 2-yl ) pyri di n- 2- yOpi p
erazine, and }38 ng (0.34 nnDI) of I somer dded. The reactlon

s -5l - at--40C For-

chl oride solution. The organic phase is dried over sodiumsulfate, filtered
and evaporated to dryness 342 ny.-Mgl eaTmoRln Rt. = 4.00 mn (nmethod B),
LCVS: ?36 (M+H) 30SRepRb: R12

18, 8-t et rahydr onapht hal en- 2-
3n1 of a125MHCI

|2g tr. The reaction mxture i's
evapor ated and separ at gd R thr omat ogr aphy on C18 35silica
gel . The product is ifff Bﬁe Rorm of the pydrpghl OI‘I? VO
2011/ 07@791PCT/ EP2010/ 007057 213 5Adc, 271,9,r51170! t?z 7.22 (d, J=8.8, 1H),

Rl IR s I R
O RYRERELRYR,RERTRE RY R R R™ RBR™ R R R denote

H, D (deuterium), A, OR"®, CN, F, Cl and NR"R'®;
where R' and R?, R? and R*, R® and R®, R" and R"", R'? and R™®, R™

15 and R'®, R" and R'" together may in each case also form =O (carbonyl

oxygen);

where R® and R', R" and R?, R? and R®, R® and R*, R* and R®, R® and

R®% R®and R’, R" and R%, R" and R"", R"" and R'%, R"? and R"®, R™ and

R' R'" and R'™ R and R'” together may in each case also form cyclic

alkyl having 3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring

20 atoms;
where R'® and R, if Y, = CR", R" and R"?, R™ and R, if Y, = CR",
R and R, if Y; = CR'™, R"® and R'"®, R"" and R"®, if Y, = CR'®, together
may in each case also form a C=C double bond with the single bond and
the C atoms to which they are attached:;

25

R19 R19 denote H D, A, OR18 NF&“*R15 F, CI Br CN or Het
M;, My, My M* " “denote CR™ or N:”

Yy, Ya denote CR*™ or N;

V  denotes C(R™)(R'™), NR™ or is.absent;

30 W denotes [C(R™)(R™)],Z, COICR"™}R™)],Z, [C(R™(R')N(R™)-Z, CO-
NR™}CR®)R™)Z, N(R*)-COIC(R")(R'*)],Z, CO-O-[C(R"*NR™),Z,
C(O)OR™ OR™ HorD;

where V, W and Y, together may in each case also form cyclic alky! having 3,

4,5,6 0or7 C atoms, inwhich 1, 2, 3, 4, 5, 6 or 7 H atoms may prefera-

35 bly be replaced by F, Cl, Br, CM and/or OH, OR®, OC(O)R™,



51.69 - 1.46 (m 2H) 1.33 (d, J=12.1, 12H). FS1036 Preparation of
(2S, 39 416(5588tetrarrethy15678tetra1;1@ﬂ hal en-
2-y|)pyr|2\(¥% gﬂﬁl pi perazi n-1-yl | hexane-1, 3-diol 15 0 The preg%ratlggr’{ S
carried out anal ogously starting from 100 ng (0.29 mmol ) of

146-(5, 5, 8, 8-tetranethyl-5, 6, 7, 8-t et Lagydr onapht hal en- 2-yQpyri di n- 2-yl i pi pe
razine and 138 ng (0. 34 mml) of | soner c2 The product is in the form of

t he 20hydroch| orlde. 1D [ - , t81

2.05 - 1.77 (m 3H), 1 N 8’?7"% Efg;ﬁog%om
214 23y 1)py i nBQQENLA:[q 1331 M2 NIR™)R™). NR™COOZ, OCONHZ
NR‘Bsozz SO,N(R™®)Z, S(O)nZ, COZ, CHO, COZ, =S, =NH, =NA, oxy

_____ (-0) and/or =0 (carbonyl oxygen);
denotes:Het Ar-orA
A denotes unbranched or branched alkyl having 1, 2, 3,4, 5,6, 7,8, 9 or
10 C atoms, inwhich 1, 2, 3, 4, 5, 6 or 7 H atoms may be replaced by F,
10 Cl, Br, CN and/or OH, OR", OC(Q)R', NR™C(0)0Z, C(O)OR",
C(O )N(R“’)(R“’) or N(R“')(R‘g)
and/or in which one or two CH groups may be replaced by O, S, SO
S0, CO, COO, NR™, NR™CO, CONR™ cyclic alkyl having 3, 4, 5, 6 or
7 C atoms, CH=CH and/or CH=CH groups;

or cyclic alkyl having 3, 4, 5, 6 or ¥ C atoms, in which 1,2, 3,4, 5,6 or 7
H atoms may preferably be replaced by F, Cl, Br, CN and/or OH, OR™,
QC(0O)R™, NR*C(0)0Z, C{O)OR™, C(OIN(R™)(R™) or N(R"™)(R™®);
Ar  denotes phenyl, naphthyl or biphenyl, each of which is mono-, di- or
trisubstituted by Hal, F, C|, Br, CN, A, OR"®, W, SR™ NO,, N(R")(R""),
E NR™C0O0Z, OCONHZ, NR"®80,Z, SO,N(R"™)Z, S(0).Z, COZ, CHO,
20 coz,

Het in each case, independently of one another, denotes a mono-, bi- or tri-
cyclic saturated, unsaturated or aromatic heterocycle having 1t0 4 N, O

15

and/or S atoms, which may be unsubstituted or mono-, di- or trisubsti-
tuted by Hal, F, G, Br, CN, A, OR'™, W, SR'®, NO,, N(R®)(R'),
NR'CO0Z, OCONHZ, NR™S0,Z, SO,N(R'™®)Z, $(0)Z, COZ, CHO,
e GOL=Sr=NHy=NAroxy«(-O7)-and/or=0x(carbonylorygeny;:
m  denotes 1,2 0r 3,

r

n.o denote 0, 1 or2,
p denotes 0,1,2, 3 or4

with the proviso that compounds of the formula (1) in which

30

(a) Vis absent, and
(b) W = C(O)-CH,-Het;

and physiologically acceptable salts, ‘derivatives, prodrugs solvates, tautom-

~ ers and stereoisomers thereo?, including mixtures thereof in all ratlos

35



10 0X. Step a: 500 ng (1.96 mmol) of

2- chl or o- 6- |od0ﬁ%r|d|n 3-ol are d| ssolved in 10 mM of DWF, 171 18 .15
nmol ) of choI nononet hyl ether, 980 ng (2.94 n%T’fP%‘FO/ 07057
polyrrer-bound tri phenyl phosphine (3nmmol/g) and 689 nmg (2.94 mmol) of

di -tertbutyl azodi carboxylate are adcﬁﬁg. The reaction m xture is shaken at
RT over- night. The reaction mxtures filtered, evaporated to dryness and

pur_lfl‘ed by élg"l cgr oﬂngt O%r%!g%é? oélﬁb %tQHHVZQ,z@Sm n

& RIEMRI® (RIE Moghetee | S

WELRY RT R°SHDFEY RENTR'Y Riel
extracted three t!-i rﬁei leq Or%;!?ﬁ,!;wacet ate, dried over
5 where R" and R?, R® and R*, R® and R®, R" and R"", R"? and R"®*, R" and R'®,
- R and R"" together may in each case also form =O (carbony! oxygen);
. where R® and R', R' and R?, R? and R®, R® and R*, R* and R®, R® and R®, R
and R7, R” and R?, R" and R"", R'" and R'?, R"? and R™, R" and R"?,
R'™ and R™, R and R" together may in each case alsa form cyclic alkyl
having 3, 4, 5, 6 or 7 C atoms ar Het having 3, 4, 5, 6 or 7 ring atoms;

10 R R™ denote H, A, OR™, I7;
My, M,, Ma, M4 denote CR", or
M, denotes N, and M,, M3, M, denote CR™ or
15 M, denotes N, and M;, My, M, denote CR™, or
M denotes N, and M;, My, M;  denote CR'®, or
M;, M; denote N, and M;, M;  denote CR", or
M;, M; denote N, and M;, Ms  denote CR', or
20 M, M; denote N, and M,, M;  denote CR™. or

Mi, Mz, My denote N, andM;  denotes CR';
Y, Y, denote N, or
Y, denotesN,andY, denotes CR“’, or

Y.

W  denotes [C(R1g)(R1g)]pZ, CO-{C,S(RW)(RW')]‘,Z, CO-O-[C(R"™)R")],Z,
[CR™®)R™)N(R™)-Z, N(R"®)-CO-[C(R")(R")],Z, C(O)OR'®, OR™ or H;
Z denotes Het or A;
m  denotes 1 or 2;
30
n,o denote 0, 1or2;
p denotes 0, 1 or 2;

and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and stereoisomers thereof, inclucling mixtures thereof in all ratios.

35



WO 2011/ 072791PCT/ EP2010/ 007057 215 sodi um sul fate and evaporated The
prothict | gﬁg% 91 further wi thout further PCT/EP2010/007057
9

919499109. 601. 1191909Adatora0|
awnce. 1: 404: 5SateAronx 3pti VIRti'i.4*31593m rittfet hddArLt eM54162V( M +1+1).
t eg- 0: SAMSI OVAAdt arntat: Vgati,:,i S5Step c: The reaction is carried out

anal ogously to FS102. 448 ng, Rt. = 4.07 mn (method A), LCrvlS: 524
(M+14) . Stepsd: o) %wkagg& i ..anal.ogously to F5201. 310 ng,
it / -

h Il_f\f\ A=
&

H3

m :
12H). 15 The g‘
conpounds des above st

fromthe literd ture: 20 30

: (4 ) qH) U T. . 19.
~[ | e
riNQg from buil dH ocks plar el known

10

N
15 O—NHz

20 |

35



WO 2011/ 072791PCT/ EP2010/ 007057 220 Bi ol ogi cal assays 10 Tests for the
inhibitiog, Ln@gﬁ phK1l activity Test description Biochenm cal assay 15The
ki nase as é§ %2t i ed out as a 384wel | fl ashpl ate assay?cyEﬁﬂpﬁ% %7 ed
SphK1, 800 nM onega- bi oti nyl - D-eryt hro- sphi ngosine and 1 pM ATP (with
0.3pC of 33P-ATP/wel 1) are incubate%msin a total volunme of 50p1l( 25 nM
HEPES, 5 nmM My012, 1mM dithiothreitol’, 0.01% of Brij35, 0.1% of BSA (fatty

acid- free), pH 7.4) without or with test substance (5-10 concentrations)

/

30

35



20120 mn. The reaction is termnated using 25 pl of 200 nmM EDTA solution
filtered f,with suction at roomtenperature after 30 mn, and t

cavities HPUHEHEY 3 times with 100 pl of 0.9% NaCl sol uF{:yﬁPmFP@“mﬂ
non-speci fic proportion of the klnase reaction (blank) is determ ned using
0.5 tnlVI NaCl. Radioactivity Is 2%@6d in topcount. 1050 val ues are

cal cul ated using RS1. 25 Besi des che ng the activity of the substance for
the purified Sthl enzyne it is necessary to |nvest|gate in the next step

31 ng
met hods: 1. are inc 4 bst ances
subsequently for 15 min with tritiumlabelled sphingosine. The

radloaétlvely | abel l ed g

! 007057 221 react ed.sphifhgoyl ne Ext.Nactyon is
3 Fion of a CHl oMy m nmet h aser Sat aggu | at es;
tirot hegaqueouSphasef fint hi squanti &L gd' Wt hdhelai d”otaa scintil| Haon

counter. 52.The cells are incubated r 1 ho ith substances and

subseqygntly for 15 m n wth sphingosirfe. The sphingosine is taken up by

the cells in this time and converted into S1P by SphKl. The, cells are then
4~wMashed and | ysed--usi ngympanol ...The net-hanol soh {,0n i s then evaporated,
—.and the SIP i aken up .in lipid-free se U The q tification of the SIP

is carried o i fic ant 7 id of a
Eﬂn-lin ed antlbo i ncu- ted with
xture is st erred | ose base

conpetitive
t he sanpl e sol

has been coated With S1P. Only the antIlOdIeS whi ch have not yet bound any
SIP fréﬁ]the sanple solution bind to the S1P i mobilised on the plate and
A"gy washi ng step, by addi i of horseradi sh

u5|ng ammoni a
o211/ 072791P
carried out b

per oxi dase- co ‘$E“?V|d|n To this end e substrate is added to
TMVB, whi ch, 0 the pepoXig ZR30 @6“2& a wavel ength at
450 nm and c : IS . %$2N9h si ghal :equentl responds to a | ow
SI P concent r al)« t he sanp™ sol uti op : Iom/5|5na1‘dePQGﬁQDQineg

to a high S1F coricentrati on.

20
! :ij /l
NT N7 "
30
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....nap

20Phar macol ogi cal data SphKl inhibition (1050 ranges: A: < 100 nM B: 100

nM - 1000 1000 nM Table 2
-9,9, 111PVQ$&%§gBﬂEPPR 1114Pairtneni "0, O Am noacetic aci GCT/EP2010/007057

5-{4-[3-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl ) phenyl j pi per

azin-'1l-yl }pentyl ester B

(S)-3-Methyl-113-(5,5,8,8-tetranet hyl- g 6, 7, 8-t et r ahydr onapht hal en-

2-yl ) phenyl ] pi perazine B
W

hal-en—2

— N d ot 2 N o
1-{1-[4-(5,5,8 anethy1L5A&<L4§¢£@Hahyd pRaptt hal en-2-y
1,3,5-triazin?2-yl | pi peridin-4-Y1}Pyrrolidin -3-ylam ne B

5-{4-3-(2- N@thoxyethoxy 6-(5,5,8, 8- tetranethﬁ , 6,7, 8-tetrahydro-
napht hal en- 2-yl 1-01 C

1-[3-(2- Met hoxye : ~3-tetra hyd ro-

L3 (2 Methe NSRS A tet

35



C WO 2011/072791PCT/ EP2010/ 007057 222 WD 2011/ 072791PCT/ EP2010/ 007057 223

f 25 30 LO72791PCT/ EP2010/ 007057 224 Clains in ' LN h
e PR BBy

case i ndepen of one another: Rl, R2, R3, R4, Rs, R6
R11, R12, R13, R14, R15, R16, Rl7denote

231

30

35 NH,



H, D (deuterium, A OR18, ON, F, CI and NRL6R16';
where R1 @ng and R4, R5 and R6, Rl and Rl1, R12 an and
R15, R16 an (E%gnﬁ%gether may in each case also form =0 (ggr*gﬁyﬁ&@yégen);
where RO and R1, R1 and R2, R2 and R3, R3 and R4, R4 and R5, R5 and R6, R6
and Fe, R7 and Fe, R16 and R11, R11 qﬁg R12, R12 and R13, R14 and R15, R15
and R16, R16 and R17 together may in each case also formcyclic alkyl
having 3, 4, 5, 6 or 7 C atons or Het having 3, 4, 5 6 or 7 ring atons;

o R kR ar

and. the C

N(R19) - [ ¢(R19) (R19. ) p-, N(RL9)-COLC(R19) (R191) 1

9denot e H,

note CR19 or N
<abseni.; 30Wlenot es
gN-ZN"0

[ O RIQUMRLIN LA, OH

G(0)OR16, OR', H or D where V, Wand Y2 t may in each case

ether

ooalso.form.cyclic.alkyl “having 3,. 4, 5.6 or.7.C atons,..in which 1,2, 3, 4,

5 6 or 7 H atons nmay
OR19, OC(0)R19,

pref era35bly be replaced by F, C, Br, CN and/or OH,
[y 072791PCT/ EP2010/ 007057 2§E§NR18CXO)OZ, C(0) OR18,

IS rated or aromatic hetexgcycle having 1 to 4 N
SNUNsUPbsty toked or nonod, di- or
Br, ON, A ORL8, W SRIS#N

trisubstitutedq
NR18000Z, OCONHZ, 5

...... OH bN\/\/\/OH
15 “NH
]
o
o I SN N H
X, NSO
NN
(N~ OH
20 ' 5 NH,

35

HO




NR18S02Z, SO2N(R18)Z, S(0)nZ, COZ, OHO, COZ, =S, =NH, =NA, oxy (-0-) and/or

=0 (carbo denotes Het, Ar or A; Adenotes unbr ranched
al kyl hav%gm?i%%?ﬁ?) 4, 5, 6, 7, 8 9 or 10 Caﬁgﬁ’gsg} E(B i'ch 1,

2, 3, 4, 5 6 or 7 H atonms nmay be replaced by F, 10d, Br, ON and/or OH,
CR18 OC(O) R18, NR180(0)0Z, C(0)0R18,,46(0)N(R18)(R18.) or N(R18)(R18");
and/or in which one or two CH2 groups may be replaced by 0, S, SO S, CO
COO, NR18, NR18CO CONR18, cycl ic alkyl having 3, 4, 5, 6 or 7 C atons,

7(‘-

T W T e

R tf(/ i P g Ee :
i s rono-, n: dbyHaI F, C, @- A g’mm
NOZ N R18)( @w COCQ SOZZ 50 18) Z, ;

% each cas Mntly of Oone” anot her, denotes a
m)no- bi - or tricyclic saturat ed, unsaturated or aromatic heterocycle
having 1 to 4 N, 0 and/or S atoms, which nmay be unsubstituted or nono-, di-

“or.trisubsti- tuted by Hal, F, O, Br, ON, A cifl, YI- W SR', NO2,

N(R18)(R195 NR18COQZ, 000) HZ, NR18 3022 502N(R18) Z, S(0)ngZ, CQz, OHO, oxy
(-0) and/or-=0 oxygen), - denotes 1, 2 or 3, n. o denote 0, 1
or 2, pdenotes g . 4 with the proviso that conpounds of the
formul ap(l) i i absent, égd (b) W= C(0)-CH2-Het; and
phyS| ol ogi cal l\s,’\ﬂd'éﬁ‘i’ /dti ves, prodrugs, solvates, tautom

e G

HO

30 I\/N\/V\/OH I\/N\/\/\/OH

35



ers and stereoisoners t hereof, including m xtures thereof in all ratios

WO 2011/0&%}%& P2010/007057 226 Conmpounds according to Claim i ch
in each case’l @% ndent |y of S5where R1 and R2, R3 andpﬁyEpﬁgmﬁﬁﬂshﬁ R1
and R11, R12 and R13, R14 and R15, R16 and R17 together may in each case

al so form =0 (carbonyl oxygen); wher and Rl, Rl and R2, R2 and R3, R3
and R4, R4 and R5, R5 and R6, RB and , R7 and RB, Rw and Rl11, R11 and FV,
R12 and R13, R14 and R15 R15 and R16, R16 and R17 together may in each

denote CR19, Or M, NQ denote N, and M3, Midenote~TR#9, NB_denete RH

and M2, MAdenote CR19, or 20ML1 M4 denote N, anda\e, M3denote CR19, or ML,
M, M4 2denot e N, and M3denotes CR19;

HC

35



Y2 denote N, or Yl denotes N, and Y2 denotes CR19, or "
denot es>, I m ---cl enotest N9 denotes [ C(R19)(R19) 13Z
CO- [ O( ng)gﬁ}&"éi’@%co 0-[C(R19) (R19' ) LZ, [C(RL9) (RL9)] pN( FtHFF310/007057
N(R19) - 001C(R19) (R19) 1pZ, C(0O)OR18, OR' or H denotes I-let or A, denotes 1
or 2; 30 n, o denote 0, 1 or 2; pdeno} s 0, 1 or 2; and physiologically
acceptabl e salts, derivatives, prodrugs, solvates, tautoners and
st ereoi sonmers thereof, including m in all ratios.

G

10 K/N\/\/\OH

= NH, | ’
B N\/\/\OH
15 “




230 5 WO 2011/ 072791PCT/ EP2010/ 007057 231 OH H2N 01-1
WO 2011/072791 PCT/EP2010/007057




35NH2 WD 2011/ 072791PCT/ EP2010/ 007057 233 eNl"O N W.% WO
2011/ 0727%%{/@3%)110/ 007057 235 PCTIEP2010/007057

237




30 WO 2011/ 072791PCT/ EP2010/ 007057 238 | OH
WO 2011/072791 PCT/EP2010/007057

238

N OH

e hastas

30
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30 WO 2011/ 072791PCT/ EP2010/ 007057 239 5 | -025 WO 2011/ 072791PCT/ E
P20107 007QRy 203 271 PCT/EP2010/007057

238




WD 2011/ 072791PCT/ EP2010/ 007057 243 10 0 W

2011/ 0727 10/ 007057 244 \ ad CH WO
2011/ 0727%@?@%10/ 007057 PCT/EP2010/007057

240
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15 WO 2011/072791 PCT/EP2010/007057
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WO 2011/ 072791PCT/ EP2010/ 007057 251 NE6NH2 HO 35 25HO HO and

physi ol ogj ept abl e salts, derivatives, prodrugs, solvates )
tautonershgﬂ%hi@gﬁgbisoners thereof, including nixtures tREFESEIIVEO74FT
rati os. 30Process for the preparation of conpounds according to one of
Claims 1 to 3 and physiologically accs tabl e salts, derivatives, prodrugs,

sol vates, tautoners and stereoi soners thereof, characterised in that (a)a
conmpound of the formula (I1)

20 = 'N
N
N©>- wnNH,
JL\\\\
Z20 VN
Yt NH
. L

) @”QOVJOH



in which RL, ML, M22 MB2 MAl1l Y11l Y21 V, n, mand o have the neanings

i ndi cat ed 1, is reacted with a compound of the fgrnmu |
L-WIIT1) W&?va?l@’?%%h has the meaning indicated in daiml, Pﬁﬁ@*’@‘é@?@%"es a,

Br, | or afree or reactively functionally nodified OH group, O 20(c)a
conpound of the formula (I1V) (1V) inﬂgjch Rl, R2, R3, R4, R3, R8, R7, RS,
RO and m have the neanings indicated in Caim1l1 and L1 denotes B(OH)2 or
B(CR)Z wher e B(CR)Z is acycllc or |inear boronlc acid al kyl ester, 30 is

20 = ' = ‘
N N m
.
“ \"/,\)L\
=
120 saae
L
30 H
“NH,
OH o
=

* (I
pZ L N/\(\“OH



10 O (c)they are liberated fromone of their functional derivatives (for
exanpl e 1%e@niiapfi-60 protecting groups) by treatnent mﬁtth@m%ghghgﬂBpasic,
sol vol ysi ng or hydrogenol ysi ng agent, and/or a base or acid of the formula
(1) is converted into one of its salts. 20 5. Medicanents conprising one or
nore conpounds according to one of Claigrs 1 to 3, where conpounds of the
formula (1) according to daiml in which (a) Vis absent, and (b) W=
C(0)-CH2-Het, are not excluyded, and physiologically acceptable salts,
ef4vat-i-ve OO oFva t-oref Ad-st-ereo- -S0n 2L

i
“formula (1) scCorﬁ a) V 30is absent, and (b) W=
C(0) - CH, Het , ~ar e-not-£xcl uded, d si-el,ogi y acceptable salts,
derivatg ves, prodrugs, solvates, taut rsiand stereo-isoners thereof,
including m xtures thereof in all ratios, fuMM, use in the treatnent of
di seases which are influenced by inhibition of Sph kinase 1 by the
conpounds according to one of Cains 1 to 3. WO

2011/ 072791PCTEEP2010/ 07867 255 7. Medi canents -according to Claim6, where-

mgi ,, ACA tory
z{s idney, |iver
is, r%?i%nosis,

di sease, angi ogeni sedse, fibrotic diseas
and the heart, (tuno %ﬁease), at he
PN ]

prolifédPative KI\]

15

20

25 »

30

35




5di sease of the nesangial cells, psoriasis, tunmour of the squanobus
epitheliu der, the stomach, the kidneys, of hea he
oesophagqu)%ﬂgmgtgelx the thyroid, the intestine, the l?gi@ﬁz@ﬁﬁ&nbi

the prostate, the urogenital tract, the |lynphatic system the stonach, the
| arynx, the lung, the skin, nonocyticydseukaem a, |ung adenocarci nong,
smal | -cell lung carcinoma, pan- 10creatic cancer, glioblastom, breast
carcinoma, acute nyeI0|d | eukaem a, chronic nyeI0|d Ieukaenla acute

g Y

i nfl ammat o 0 di seases,
pul nonary d A f I ammat or 3 S,
1-cel | -pronmoxed imune di sease, cerative colitis, Crohn's dlseaseH

non- speci fi olitis, allergic encephal onyelitis, allergic neuritis, OH
transpl ant rejection, graft-versus-host reaction, nyocarditis, thyroiditis,
nephritis, sys- 20 tem c_lL#pus erythematosus, insulin-dependent diabetes

nellitus, rheunatoid art ijls, osteoarthritis, Caplan's syndrone, Felty's
syndrone, §jo Jd.spondylitis ankylosans Still's disease,

chondrocalc'n05|: By b rheumatic fever, Reiter's disease,
W ssl erlOs s‘ndro s , glonmeruylar injury, nephrotic
syndrone, if iti S5pephlitis, CGoodpasture's

syndrone, Wegexer's granulonat03|s repal vasculitis, |gA nephropathy,

—.l-dl.0pati.c.glonmerular .di sease,. .atopi.c._dermati.tis, contact. .sensitivity, . acne,. . ..

di abetic retinopathy, Kaposi's sarcong, haenanglona nyocar di al
angi ogenesi s, atheroscleroti cipl eovascul ari sation, angi ogenic eye
di seases, choroi dal neovascularis t al flbroplasia, macul ar

30degqu}ation, corneal trarspthint j beosis iridis, neuroscul ar
gl au- coma, Oster bber sypdragne”. [ 072791PCT/ EEP2010/ 007057 256
8. Medi canen aceor di-fig 0 of C ainms™ in whi a nedi canent of

this (therapeutic agent, drug, ingredient): ~~ 9. Medi canments

according to one of Clainms 5 to 7, _in which the nedi ed before
and/ or during and/or after treatméentyw th at | east na

phar macol ogi cal Iy active substange. . harna uti cal
conposi tion conpr|3|ng a thera eutN/aI ive ahount of at |éast one

11.
al-h 10 conprising at |eastione

® 3l
conpou@d n 0 e @f ainms 1 ig_ _

Pharnaceutlca conpositi oh atcording to

25

30

35



1A T MBT hod for T tThe 1ie

15addi ti onal conmpound sel ected fromthe group consisting of physiologically

accept abl gy@exdieaeess, adjuvants, additives, diluents, excke%ﬁﬁﬁﬁoﬁ Epr
addi ti onal pharmaceutically active substance apart fromthe conpounds

according to one of Clainms 1 to 3. 20 12. Kit conprising a
therapeutically effective anmount of ag4g east one conpound according to one
of Clains 1 to 3 and/or at |east one pharnmaceutical conposition according
to one of Clains 10 to 11 and a therapeutically effective anDunt of at

romt e

“group.

o snseSar U R
or 7 com Cains 1 to 3 o a 'patient |P ne- such ,/An adm ni strafli on.

5 HO\/\/\/N
0
J

-~
10 !/.\N FyYS !
() ’
o

15 r/“\ Ry |
| 0

~F O
N.
Ho N (\N

20
N \N NS
25 " - " AR
|
i
HO/\/\/N\) \/\
30
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15 X N\/J\ , A~ O
| - U\\NHZ H"‘r\) O‘

20
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250




WO 2011/072791 PCT/EP2010/007057
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WO 2011/072791 PCT/EP2010/007057

252

5
HO HO
=
| N @
NP > PP
10 ’\‘f'H / ’\'/LE;\!-IHZ
OH
{ oH
HO
HO
=
H =

25 HO
and physiologically acceptable salts, derivatives, prodrugs, solvates, tautomers and

sterecisomers thereof, including mixtures thereof in all ratios.

30 4. Process for the preparation of compounds according to one of Claims 1to 3

and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and sterecisomers thereof, characterised in that

(a) a compound of the formula (I1)
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WO 2011/072791 PCT/EP2010/007057

R5 R6 g7

in Wthh R1 RZ R3 R4 R5 RS R? RS RQ R1ﬂ R11 R12 R13 R14 R15 R16 R‘ﬂ'
My, Mz, M3, My, Y4, Yz, V, n, m and o have the meanings indicated in Claim 1,

10
£ is reacted with a compound of the formula (lil)
L-wW {1
in which W has the meaning indicated in Claim 1, andL  denotes CI, Br, | or
15 a free or reactively functionally modified OH group,
or
20 (c) a compound ¢of the formula (IV)
R2 R1 RS
R3 Ly
R4
m
25 R5 R6 Re
RY (lV)
in which R, R?, R®, R, R®, R® R”, R®, R? and m have the meanings indicated
in Claim 1 and Ly denotes B(OH); or B(OR),, where B(OR); is a cyclic or
linear boronic acid alkyl ester,
30

is reacted with a compound of the formula (V)

35
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R16 R17 (V)

in which R™®, R", R R® R™ R R R" M;, My, M3, My, Y1, Yo, V, W, n,

and o have the meanings indicated in Claim 1 and L, denotes CI, Bror I,

10
or

(c) they are liberated from one of their functional derivatives (for example
containing protecting groups) by treatment with an acidic, basic, solvolysing or

15
hydrogenolysing agent,

and/or a base or acid of the formula (I) is converted into one of its salts.

20
Kok Medicaments comprising one or more compounds according to one of Claims

1 to 3, where compounds of the formula (1) according to Claim 1 in which (a) V
o is absent, and (b) W = C(O)-CH,-Het, are not excluded, and physiologically
acceptable salts, derivatives, prodrugs, solvates, tautomers and stereo-

25 isomers thereof, including mixtures thereof in all ratios.

6. Medicaments comprising one or mare compounds according to one of Claims
1 to 3, where compaunds of the formula (1) according to Claim 1 in which (a) V
30 is absent, and (b) W = C{O)-CH,-Het, are not excluded, and physiologically
acceptable salts, derivatives, prodrugs, solvates, tautomers and stereo-
isomers thereof, including mixtures thereof in all ratios, for use in the treat-
ment of diseases which are influenced by inhibition of Sph kinase 1 by the

compounds according to one of Claims 1 to 3.

35



WO 2011/072791 PCT/EP2010/007057

255

7. Medicaments according to Claim 6, where the diseases to be treated are

tory disease, angiogenic disease, fibrotic disease of the lung, kidney, liver and
the heart, cancer (tumour disease), atherosclerosis, restenosis, proliferative

5 disease of the mesangial cells, pscriasis, tumour of the sguamous epithelium,
the bladder, the stomach, the kidneys, of head and neck, the oesophagus, the
cervix, the thyroid, the intestine, the liver, the brain, the prostate, the urogeni-
tal tract, the lymphatic system, the stomach, the larynx, the lung, the skin,
monocytic leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pan-

10 creatic cancer, glioblastoma, breast carcinoma, acute myelocid leukaemia,
chronic myeloid leukaemia, acute Iymphatic leukaemia, chronic lymphatic leu-
kaemia, Hodgkin's lymphoma, non-Hodgkin's lymphoma, glomerulonephritis,
diabetic nephropathy, malignant nephrosclerosis, thrombotic microangiopathy
syndrome, transplant rejection, glomeruiopathy, inflammatory bowel disease,

15 arthritis, asthma, allergies, inflammatory kidney diseases, multiple sclerosis,
chronic obstructive pulmonary disease, inflammatory skin diseases, pardontal
diseases, T-cell-promoted immune disease, ulcerative colitis, Crohn’s disease,
non-specific colitis, allergic encephalomyelitis, ailergic neuritis, transplant
rejection, graft-versus-host reaction, myocarditis, thyroiditis, nephritis, sys-

20 temic lupus erythematosus, insulin-dependent diabetes mellitus, rheumatoid
arthritis, osteoarthritis, Caplan’s syndrome, Felty's syndrome, Sjogren’s syn-
drome, spondylitis ankylosans, Stili's disease, chondrocalcinosis, metabolic

P arthritis, rheumatic fever, Reiter's disease, Wissler's syndrome, glomerulo-

’ nephritis, glomerular injury, nephrotic syndrome, interstitial nephritis, lupus

25 nephritis, Goodpasture’s syndrome, Wegener's granulomatosis, renal vascu-
litis, IgA nephropathy, idiopatic glomerular disease, atopic dermatitis, contact
sensitivity, acne, diabetic retinopathy, Kaposi‘s sarcoma, haemangioma, myo-
cardial angiogenesis, atherosclerotic’plaque neovascularisation, angiogenic
eye diseases, choroidal neovascularisation, retrolental fibroplasia, macular

30 degeneration, corneal transplant rejection, rubeosis iridis, neuroscular glau-

coma, Oster Webber syndrome”.
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10.

11.

12.

13.

256

Medicaments according to one of Claims 5 to 7, in which a medicament of this

(therapeutic agent, drug, ingredient).

Medicaments according to one of Claims 5 to 7, in which the medicament is
used before and/or during and/or after treatment with at least one additional

pharmacologically active substance.

Pharmaceutical composition compyrising a therapeutically effective amount of

at least one compound according to one of Claims 1 to 3.

Pharmaceutical composition according to Claim 10 comprising at least one

- additional compound selected from the group consisting of physiologically

acceptable extenders, adjuvants, additives, diluents, excipients and/or addi-
tional pharmaceutically active substance apart from the compounds according

to one of Claims 1 to 3.

Kit comprising a therapeutically effective amount of at least one compound
according to one of Claims 1to 3 anr!ﬂor at least one pharmaceutical compo-
sition according to one of Claims 10 to 11 and a therapeutically effective
amount of at least one further pharmacologically active substance apart from

the compounds according to one of Claims 1 to 3.

Compounds selected from the group consisting of:
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14.  Method for the treatment of diseases according to one of Claims 6 or 7 com-

~Claims-1 io 3to a patien';tih" need of such an aﬁﬁwimstraﬁon.
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