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

physi ol og@201083B2ept abl e salts, derivatives, prodrugs, ReVERREE07003
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. Backgroun& of the invention The

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

val ul5abl e properties, in parhihitase of EpBivgapinerkirase 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 PasgilpiiePraceuti 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 phosphorylation of sphingosine, to
conposi t i onsIegtinigal a®apri se t hese conpounds, and to nethods for the use
thereof for the treatnent of diseases and conplaints, such as cancer,

tumour formati JHIE RIPSSAL MVamiPngBlatasdo infrikliers elswhivaesing kinasrear Blasiiagi-
chor oi dal “GQM@%H&&EB@%E&éé'&eﬁ«@ivé’é,%@@érh&s,rs%ﬁz'ai!%@?t%ﬂ% erd Bhd QBFRIRMErs

di seases, arthritis, neurodegeneration, Testenosis, heart diseases, 30wound

heal i ng,or t ferRbiiaseding mbderes inereef ipal tatios! far usetindheclorAiband discesrtdi ng to
the invnti ORhRA &S hhhEe] o %higi@héﬁﬁ%ﬁﬂ%@fmcancer di seases.

8phi ngosi ne phosphate bel ongs to cule famly of the sphingoli pids,
whi ch, besides their role as structural building blocks of cell nenbranes,

al so exert 35inportant functions as extra- and intracellular signal
mol ecul es.  SpRLRBAHINGE 1R R%ention

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 pharmaceutical compaositions which comprise these

compounds.

{ 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

............

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

35 important functions as extra- and intracelluiar 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 yat wd1/68278phi ngosi ne ki nases. O the two sphi ngoBCTYEPKI1rayees
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). Wil e ceramnmZde and sphi ngosi ne i nduce cell death
and cell growth inhibition (Kolesnick 2002, J din Invest Vol 110, page 3;
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marrow t o ne%xascul ar initiation sites (Annabi et al 03 Hemat ol ogy

Vol 31%Bage EAG)HRE: ERMA:H%\)’ﬁ?‘@kartelf@rtfcé‘@é'fdﬂrﬁ?o%ﬁ”t\V‘E@ﬂcerci‘ﬁ@“%?fo”t% nost
I mpor t ant pr?ﬂﬂﬁh 018 Richv ket 10ESitidr) aR M drdaiH ﬁunﬁﬂbrbﬂﬁ%l&athﬁn@'sﬂgws ¢neani not o
et al. 2002 Bi ol Chem Vol 277 35page 4299 Endo et al. 2002 J Bid Chem
Vol 277 pagesﬂg'lﬁ?? lmrEQFFQ@&’EHCE\“IFdf@m%a Fhgiogengsis. é.\@EPG?’ﬂ%P‘So'P agpPPetARt umour
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and in vivo 5and significantly reduce tunmour nodels of the

breast, | ungCam$rav iur'i“?lééhﬁfrﬁplfré'f@@“ﬁ%rﬁ?@?aﬁ@tu@@%\f'@%ﬁﬂ@ [Piseavent Yo 2006

Cancer Cel | BQ%e 97:0286). 82Pktimulates! dheRbE it Ribve LRt FlehBofhamal icBild Akel | ul ar
functions, such as for exanple, the activation of the transcription factor

NF- KB, whi ch !r&ua%dlﬁer@ﬁparonrt@séfeunwlwa\alﬁbgtwtwe%mfa%@ stgPsdaifeeiormniad | s
(Xia et al. %Q@%f RevBbRbd (B8 @Le €74, WB]Z&%@% BldﬂﬂY@M% Cobltun Vol 264

10i ntracel lular interaction partners o have no % been i entlf ed.

It fol BBws fPaas BA% Lrenayes ef ¢ %Q%Jr%gltCIﬁ%ﬂ é{OI 718:RAgsSUS8 Ak & additian, S
~i-nt-er-vent-i-onpntdled M RiRPEBH oPéﬁHHaﬁénagpr@E&r's&fbeﬂé orhiRathg f%@ﬁ@ﬁ&n@ubﬁ%c al

bl ockade of the extrace? | ul'ar receptors, i1nhibition of the enzyme SphKi,
which is resforeavesedlargpitialion sites Mnashet %a@%@pméai@lagbv@lr% pRes &0 0

suppr essi ng 5A§ trhRi4RCARES HeFEc b HNEES ofRE oPtHR mddtinportant proangiogenic
factors, in particular in tumour biology (Tanimoto et al. 2002 J Biol Chem Vol 277

35 page 42997, Endo et al. 2002 J Bio! Chem Vol 277 page 23747). Direct evidence of



15approach is supported by investigations by Xia et al. (2000 Curr Biol Vol
10 page 1527), which show that non-tunorigenic fibroblasts are transforned
by ect opi WOe0pv@2Ei20n of SphKl and can form tunours in nm REEEHHKIO78EN t hus
be classified as an oncogene. In various expression studies, increased
SphK1- mRNA concentrations in tunour tissues of the brain, breast | ung,
ovaries, stonmach, uterus, kidneys 20afd small and |arge |ntest|ne have been
obser ved conpared W th healthy tissue (French et al. 2003 Cancer Research
Vol . 63 pageltBgBayityjafiiiEan twnowrl angizgeaesis hmgbe;mmqvidgd icenperiventssaittpage
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epeci f1c. bl cERAAEPHI R TRk L PER 5 ahaasiea Fockaen il Tr ek Aot ol

nodel s of vardcepmrd, i rrmltma:tn &fMse estyete s;shmeuman‘s fasp biissl8 forCIPCdFMation,

gl i obl ast oma enabl es 0Si e tri or the

prostate cancer apopt
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degenerative_changes of cardio es and myocardi |br Si S, V\:hl ch
i ncreased wi #haD AEFNKEPNG VRHRYD n%/ %%%@?'?W%ﬁseagﬁpﬁkﬂé“ MACRRENEN of

the SIP si gnabld iRGupdiriealed of theprin, Biea9eg, b@ar@bsgomuap@ﬁéraa Khel/be fact
that the formation of cardj ovascular fibroses is stro i nhi blted in mce

in whi €h t he@d%prakandlares Interinesias besnabapivad Cﬂ’ﬁ@”ﬁ@é‘ﬁthi}@éﬁh* ISHP I y

suppressed (Fﬁ&%t@%o@lm%m@@amﬁd\/cﬁl@pé@j@y@egmo%tsan bfalprer®s) . S1P
also has arole in the differentiati on of brobl asts to

nyof i br obl asﬁ?t%ﬁﬁ‘an’t@lﬂgcheﬁn VA Ageat 58nV%rh@r°6|"€5@|eb§‘s?W g?"e\“roﬁﬁ%‘?f c

di seases in pkhReuR Yo, p@éfé”%gﬂn aH@ihor@’iﬁdF@és%d ekxpRsbidRaf SKD SHteldtbs 2007
Am J Respir Ce|ll Ml Biol pag has been found that the

conpounds ac¥Bf 8iWR5SE BTOBRRSIS MRATED M'@aaje@agfaa@lmw&for%(\ml'ﬁr@ﬁk'm etal.

sphi nggsi ne koo¥s$ RelropBitbl B NelroPPhisagReLmesKi nase 2. The conpounds
according to the inventiaon prefer ablé exhi bi t an advant ageous bi ol ogi cal

activity which Pk B@Sc?é‘t'@é%i‘f‘t releimiereeduiatga ot hempgrivsicf ﬁa”Q%Pe'@(arrpl e.
I n such testmduédteoy 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 a 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 woizn1t/#se73n cronol ar range and nore preferably i npe¢hePnamoTOd3ar

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

| eukaem a, brain, urogenital, |ynph 38 system stomach, |aryngeal, ovarian
and |lung carcinoma, including |ung adenocarcinoma and snall-cell |ung

carci noma. Fwvalhedprescangdregariynsknde ppodaialed cepasah¢atvikerandl. R0@RBIood

mventton ar 8o G PO R T AR0eh ubaRia VO ROGHRRRHDI y - the conpounds.

accordi ng to theoriveren spézlftcl Kdtkate olSEH exphedsitn B medme EsirNARrd/ or

treatment of di seaSﬁ gfn are influenced b% lfé‘ﬂl bition of SEhKl The

present i nveHUH CEhEPEE!S 0L varqus draicatigng SHE R (RS KEXEI8r A% 8% he i nventi on

as nedscanengﬁobamurﬁé oﬂ@@e@@mkeaféhw@s lamﬁ@sh RI¥striggereder fheastfeasit and/ or

pro- 5 phylaxis q% e said diseases and to the use conmpounds accordlng
ey

to the i nvenfiRO SﬁapFWé? 3%eRISP P8 e eI BpRRAYR CBR Y2 RA9S: he

treat nent andporararédphyoexlBidichehevsard pdgéeawﬁaa@dt al 3opg maseE®Bt hod for
t he treat nent of the said diseases co r|S|n the adm ni strati on of one or

nor e conpounHE 2eagedt 34 Veo Brersynsl ahePem EPpﬁﬁ'toi] B¥R NEHon¥eP40tas€uch an

adm ni strati g95; HhEReskN2505 OsinderREE Vb @@Fadtem@g)to any mamal i an speci es,
for exanple a pri- mate species, particularly humans; rodents i ncl udi ng

nice, fats and 'hBgRstesnsho ab%?t"?usﬁ(ﬁ'?f%dékthak%‘(ﬁée"pd%f&g:’” f HPEKT Biggersani

nodel s are Oﬂegéﬁe%tﬁétchéﬁes@ﬁﬂﬁﬁdidwyc?\b 'aﬂM‘ﬁ%er@Ia‘l MSsis WMAEISINERRNKed
represent a rmdel for the treatment of human di sease. The senS|t|V|ty of a

particul ar c¥th 'W%ﬁ%ﬁh%’fﬁﬁ“'mﬁét%BWﬁ@U"n&é(U%'@BPEIThﬁgS%POS'Q’H K

i nvention CaBath@.raS‘ﬁ{ §4M d1SchsBY id aﬂsd’éﬁﬂp@ﬂé@ﬁg $he fIb!tRhé’t%hé fbrmatl@r%ttdérrcﬁoﬂf t he
cell is conblned with a conmpound accordi the invention at various

concentrati OH%SOP@IF f‘B“’E%? IS OBQWMWEM EW%I ig “@lﬁ“fth% pyiessie) eibndPene

activeqggent ﬁecbﬁto“ ﬂ&‘@beéﬁ’&e’c!ﬁ%&l@%@bb@s@éd ﬁa?u&QQQ@S‘Bfo@ﬁlh% A addi tion
to block the secretion of i ogenesi spr onot |en£ subst ances or to induce

cel | death. PoYSiGacAqt? ﬁbmpﬁs)v 1 glsohge adﬁ'ﬁ i éherdifrrenizgen eliitrphiastede aivp| s

froma bi opsyysMreh@stean8 R0 ki B SRNCHI pﬁsérbsélém@ﬁ[blra.cmecaaessmmerl s
expressed. The dose varies dependin e specific conpound used, the

speci fic di sE®EES UsR apder ermmule, é‘ﬂ%b’”ggﬁ@”mﬂ%’ t'?&oép%"ﬂjt]lp@sﬂlé%”i\@' Bimbi cal I y

sufficient tgg gg;g)derabl y reduce the undesired cell population in the
target tissue, while the viability of the 25patient is maintained. The
treatm®t is generally continued until a considerable reduction has

occurred, for Q’?(I‘i’é@d)e%n%urhoeﬁ&tth@%@h‘lbo@f%‘g’écegrléﬁ%' tQ'ﬁhé Rvéhi®nc8lite Sbcfien. and
can be contlnued until essentiall no undesire | s can be detected in
t he body. inhibition of sphingosine kinase 1 but not of sphlngosme kinase 2. The compounds

according to the invention preferably exhibit an advantageous biological activity
h which can be detected in the tests described herein, for example. In such tests, the
25 compounds according to the invention exhibit and cause an inhibiting effect, which is
usuaily documented by I1Cs values in a suitable range, preferably in the micromolar
range and more preferably in the nanomolar range.
In general, all solid and non-solid tumours can be treated with the compounds of
the formula (1), such as, for example, manocytic leukaemia, brain, urogenital, lymph

30 system, stomach, laryngeal, ovarian and lung carcinoma, including lung adenocarci-

noma-and-small-cell'lung carcinoma Further 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 to the inven-
35



30Use As described in the introduction, SphKl, S1 P and the cell surface
receptors Si P15 thereof are involved in a multiplicity of physiol ogi cal
and pat hop®29i B#8aei2cal processes. For this reason, it canPGEERDPECEE t hat
the inhibition of SphKl by the 6 substances described here can be utilised
for therapeutic purposes in various di seases. The formation of S1P by SphKl
and the associated shift in the ceramPde/ SIP equilibriumresults, as
stated above, in the cells proliferating to a greater extent and 5becom ng
nmor e resi st akien ae usebpirothe erephiyiexisiand/ar drealerent of diseases whish aBpmkwerced be
derived thergf r@middh Jhgrgkprol i ferative diseases, such as cancer,

psoriasis, restenosis and arteriosclerosis. The conpounds of the formula I
on whi ch this iTheepresent inventrastbdreiond relhties o cothpdinds 8ptikding heltherinentiegul at e
and/ or nodul I p L L i - i ounds,
and the net hg%g‘eﬁt&??r%?‘%e%@é‘gﬁ"%‘ﬁ% Eus%géﬁvggr%qr%%ﬁ@f@&%ﬁﬁ% ?@a%ﬁgﬁ‘?%g? t hese
di seasés. | nppdads al theabid dissases amtitoribe use of ¢anpawndsi ascording betherre@ned wit h
t he cornpoun f i ukaem a
brai o ur oger? a1 Febialbiy 8 SonaitaledRl adtby Y BERHEmERAREK bhor

carci noma, i Relsuditmgsdididgeastsnandhaleo oarmetnd! fenthklireathdnt lotithg saar dis-noma.

Furt her exa i.ncl 0 . , .C t ci -
Tonoma, - pearaeen B e AR RSLE e BRNTE SRS REGpER a e

t he neof or matnivemticnfto lal padidnhvie ssed sf {hgincglenmistratjon. | n many di sease
processgs, angi .S 1 i.ther causall t_the ntre of the_di.sease or
has a rseni ngﬁ%]ﬁ’;23 gib's%é&%{] %atnrphetl)cbn 3§ Pgﬁaﬁm?lﬁg sggggéggﬁeﬁaﬁpé%%gg-r events,
for exanpl e, matgsmgeEseparsculahutursansnrddestst noinding ngice) gat2Ged|hangieng rand

possi bl y spreading in ot,her organs, .Further dis i h _which

angi ogenesi sgﬁ’gﬁgeahéo&ﬁpg?qsaﬁ%sr%FEA'%{W«?[ 'ng?l? a5 @%@f‘%m&sr%‘aﬁ'me”fa'
arterioscl er ovestigatichse et thepsapsesentia mae! for tieetdatmeretof hopan dissase.

The compounds. oo REFERNTIa A B G B HAmEt HUEHE R PPy Boed AR Oani oh
i nhi bi 15 SphKihedmkrtibusamn bgdetatreinad dy o vitmo thska Tepiddityha cHtPe loéthel cell is

conposi tions ich c rise these c unds, apd the .met hods scri.bed can
t hus be enpl 8%%‘”?%?"%@%‘30{‘}%’5?%8@@55 fchtgg éhv&pg%gtevg_r 1ous concenfg%mn? F,Oe(r nor e,

SphK1 and Sl Pperibd oetiimewhleh ipsdiididretatnae théi dctier egdntatd lower the grteti on and
Vol 5

S e o o ST oS R S S R st A iy SRS, St e
and in infl apraiating spbsisesses (Shidoed edli deatrofFot leetindimiite, sys tambe nedeases
R T Ny Ny e
882; A iveraSpnd Riexpreas@®05 j | nmunol Vol 174 page 1153). The activity of
SPhKL i's great lﬁwei d%%re%%ﬁgsddepierr]wding on the specific compound used, the specific disease,

the patient status, etc. A therapeutic dose is typicaily sufficient to considerably

reduce the undesired cell 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 undesired cells can be detected in the

body.

30 Use

As described in the introduction, SphK1, S1P and the cell surface receptors
81P1.5 thereof are involved in a multiplicity of physiological and pathophysiological
processes. For this reason, it can be expected that the inhibition of SphK1 by the
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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; whDdlootiosetszal . 2004 J Biol Chem Vol 279 page 44763)T/EPx1@eiddasi on,
it has been shown that SphKl and S1P 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
formula | onswistartvet iescribed ¢vtd cam hesutbiasetbr &vetiapeutic buippbedintvaSpiedisand t hus
regul ate and/ or nodul ate the S1P | evel, conpositions which conprise these
conpounds, and the net hods described can thus be enpl oyed for the treatnent
of inflammati onFtierfdutibndf $¢RFsSphilicimddSe asddaratesi shift ﬁll’th@b@f@ﬂ’ﬂﬂ&i‘l&jﬁ’l s, p50-

10riasis, nulLti.pl e sclerosis on| c.infl tary.. bowel eases ohn S
i sease. col PR EsHRORs Sarsecdan e s Ei s Brn i 2 e ReRt BRER 4,
conmpougds of betwnihg v eesfstant t@apdpistichutirmlir & gbeerusfadctionrof SbBKll gah aki on and
i nvestigati on of t se. ln. addition,

ctl.v
Loy ar o par SRR bigeritE R oo bt et SRRt AI O
f“ sease; i nhsuerameﬁmmsscwmhs Uee@ipatiads gfrthelrcsmuraﬁadl wWiith thisnAgentiagtd vity.
t can e S wn that t cordiln to e ntil o ve an
anti-prolife ﬁﬁch\/aé‘ 'gbw%%ﬂ%n%% E\”ﬁ%&“%{@%gpﬁ@?ﬂr CW%‘?T%[‘? §h%@é?‘ The
cogpounds |20a@apdssimg a:&mﬁ&tﬁnprméemgemmwoen@a@hﬁ&rﬁmem«du&aeaa:nbaa cemt havi ng
a erproli t1ve dl seas exanple to inhipit t to
 otnetBne| it S Rs Fe geaimer 2T Do e Heprn PiaenlHlcr otk Qud R
i-nhi bi t transgidaotnotsy cﬁi‘htbleeaﬂéd Wigihel ReipeahdLis g BrauR x @uth asuer repal r,
etc. The present conBoun &e suitaple for ﬁﬁpﬁgﬁ/l actic or th

ra
pur poses. RYGIC {efsaqraipnbrafy HiogRpl a&%ﬂ“tﬁoma‘f%ﬁafi@qe@ bot h

prevention osvailaa%aeengawimhémat |H’§D€'ﬂ|n@fur gra@eﬁéfda‘ﬁélhé‘rﬁa &R0 gintil-e8islund aer-
preven- ti on of pr eration is achi eve S¥€ga m ni strati on of

t he
conpounds acE'BP’G‘Pn'QU'TQ‘?rFH@“P'E@MWSW%’?I BFostaietRABCIFale PR RERB!t ‘iﬂm'overt
di seases fornexanple to prevent the growth of tumours, prevent nmetastatic

growm h, dimnish restenpsis associated wth cardi ovascul ar s etc.
Al ternatively, H47eedhpBIRERY 'ac8! gD rDIP 2R PlaySa g it thg@@ﬁ%f%@%qymﬁ

di seases by Efb@@h/eés%l[sﬂ@n%b erﬁﬁéis?\/lhmrﬁlar{yflﬁ’se%béBf&éese%ygrﬁléﬁﬁwe@fs id Bighepat i ent .
The host or pati ent can ﬂﬁto any manmmal i an species, for exag{%l e.a

pri mate specrasalpaitoe cants PV Qﬁﬁﬁ%e Orrr&?@n‘ﬁ’%rse”'ﬁgﬁﬁ%ﬁtﬁﬁ the BRIressio8 chng
hanst ers; 1 afei dissasBOhT@hcerE¥hits, BPEsamPatshgicehesidisiRe intRé &lInsobeingf
interest for experinental 35investigations, providing a nodel for treatment
of humd® di sedakging gnd possibly spreading into other organs. Furtherdiseases in which

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 freatment 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 &
30 page 560} and are thus involved in various functions of the immune system and in

and discharge of S1P in mast cells, blood platelet cells and some mononuclear

phagocytes (Stunff et al. 2004 J Cell Biochem Vol 82 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 crosslinking of 1gG



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 turewé&f20iHe82g8I | i s conbined with a conpound accor di HgI7ER20f §{¢07003
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 remui nrevgptefs &itunfhet al 2081 el Bipehanh¥nl PonagediB2; Phlongbske200d J es
dependi ng on [ b 9}&3 ” if '

patient stat Egﬁgggﬁw‘%zﬁé’%gﬁuu ; lﬂ%gglt'?é’hﬁ%ﬁo%%bIsbggﬁ#’?a??gm +hb Sl
consi der abl yatcdmpedactgor the Tinrddarengentdeatipo plipratinftammatotyhenzysnegesuchi ssue

General Iy cont Frielvlind=R REMLET nd BB My ARSse tikde) ERRLIELY, 2

exanpl & an atABEBstVeabdutagB0% t;etivmt ¢t 2001 § Beol Chkn il 2d@ pagan@bava3d)be

. e . . C _ et h
body. | For T reSPRETRT e BAnTB] S VRGeS eBh e SR BREE T or
det ecti on of Sphiftead tHusmsgliattwedfor wexdulatesths iSjRdevel rengeaitibnowhishtchmay s,

various ol PBleh S0 BARadYR, SRR BUACH BRIE an3fu PP EhaRlE B
2783-93) andtrestdednt odhfldmmatageindeceaindiseasas, suth as agk@eaip| artdibstlerosts, psa-,
Oncogene, 2001.. 1 l064-7072),. For .th r.m L on ertain _stages in
the o dfar e Pasis atude steasEatoh R e Tnd P g Tsh Bsttds R oot cod i n
order to nododldteldesasasthala apbiathealienglicsdiStaephiens et al ., Bi ochem cal 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

i n ani mal s and/T0re @eidouadd dithe forodé ) cin funthdrinereche useciabr fthe Sedesties ament | oned
in this applicatio

. For the.identificati f a sjgnal.transduction
pat hvay and FEFeteeetin gy of Sreresud ol Shivknenlstaitiion; B5Y >t gzl
t ransdust i ontigadriyvantable Yaruseus daghesicinsdtiodsvedigersek dpeshnediidrakite nmodel s or
nodel systens, for exanple cell culture. nodels (for exanple Khwaja et al.,
EMBO, 1997, T’%{egﬁl??g-cﬁﬂs%{ﬂa‘?hﬁﬁgings%?&{vggnsgeni c animals (for exanple
Wiite et al., Oncogene, 2001, 20, 7064-7072). For the determ nation of
certain stages jn the si | . fransductjon cascade, interacting conpounds
S5can be ut il JEEPT BF STHEN RPN GATP AT B 0T GRS YT VBRARYS 8" Sfphens et
al ., Bio- 9pciifenativalaction in20@0n a3&hotr&Epkdblumolihencaenphs paapaaasr di ng to
the inyention can also be used as reagents for testing Ki nase-ge ndent
si gnal Xﬁr ansaﬁ%ﬁr?'%{optﬁfe N‘m‘ﬁ?ﬁoq ﬁreaﬁ?i%?t?refﬁtalao?at'%ﬁav 13 PSR! 8’%@"% in
t he clini cal ddessnsexamplel tonetbii tambhi groafnltd aRILE® Mflamation associated
with a lymphoproliferative disease, to inhibit transplant rejection or neurological
damage due to tissue repair, etc. The present compounds are suitable for prophy-
R 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 to 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 treatment 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 KiRas@ipsbigity using substrates, for exanpl e histgfgrkdo®sosanpl 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. Bigl. Chem 267, page 14535). For
the identification of kinase inhibitors, various assay systens are
available. In scintillation proximty assay (Sorg et al., J. of

Bi onol ecul ar Screening, 2002, 7, 11- 1519) and fl ashpl ate assay, the

radi oacti ve phoRistssseriibilibrofsrpastigwasicell i reptientawitholne cpmppwedscacserdiia sphka,
alipid as Swér%ﬁtlm&mb@m.ﬁéfd’bmﬂ?@t%efse(ﬁyp.&aﬂy,t%m@?@@ﬂﬂ@faews an

i nhi bi tory conpound, decreased radioactive signal, or none at all, is
det ect abl e. FbiRed Wﬁh@ CORtPDGe ALeIding intbeiveptiegt Verigey eafsentEationsdenance
re 903Ul ¢ abf oae ! SOUITRHENAT R SREPFE RAGEIGE ifladce chy el 00! e
Scr eeni ng, 2@02hlb¢gngralzqm)usually bepmeseiouh oe h@,umd@mweELlnsArcatggfaw met hod
uses a speci Hg’sng P (assay
system from Eé,‘nQQ% I aert]e&gtﬁrvé’]t"i‘;r?ur:cnef'I9lf Péneha:glgs asdsrﬁddé‘?gwg W t ﬁél%

der egul at i onrétmal@lég |aﬁena¢he¢r|e@1rmefréamuhen cemrdedel | death (apoptosis). The
condi ti ons of ] | The
conpounds accorweeaogté tc\)’atI B?’%@S‘r’???’t&‘&ﬁig%&ﬁﬁ Atola ogﬁ(?ig%&i rl(ia‘“htgpr(_'\]:(a:gt ment Q%

var i oud0condthei Rﬂﬂgnw’i@tﬁ& ath e therapeptiotivseds biicatly sufticient cohgjdenablyio of snoot h
muscl e cel |l s, ﬁ:gﬂgﬁé i f vessel ,
tesulting i n Qé er?ﬁeg A@f(ﬁé}ufé%r'] bghﬁﬂét{}ﬁg%&%v@@gﬁ ﬁ%@?y @)ggé?rpl ein

t he case of n@tmnhtarnalhtamdl Uk treatmest isrgene@iy tontinued grtitconsidensbler di seases
of interest Péb%b’&fhaast{t%mé&'fﬁ Qe 895@@%%1:8&%%‘ Fe{giugﬁo?ﬁﬂsﬂ‘? it sl
grafting, vein gra €NoSi’s, Perli-anastonati c pros rest enosi s,
restenosi s afierrandmgiiolpd eattipued usti easentblycrenmnte, uraiedlremwlbmk@deteqted Prior

art 200/ 13022 describes substituted thiazole and pyrim dine
derivatives as nefanocortin receptor nodul ators. 5WD 2006/ 73167 descri bes
pyrrolidine derivatives. WO 2007/ 100610 descri bes pyridine, pyrimdine

and pyrazi ne deifci yal fdgﬁtﬁlc onnggggﬁgrg %Sﬁéq?fctnéﬁ)gé{h\%? SRd fop§et%9907r{ §4Q83

describes thia yIplperl trves
actions between various signal transduction pathways, various scientists have

developed suitable models or model systems, for example cell culture modeis (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 stages in the signal transduction cascade, interacting compounds
can be utilised in order toc modulate the signal (for example Stephens et al., Bio-
chemical J., 2000, 351, 95-105). The compounds according to the invention can

25 also be used as reagents for testing kinase-dependent signal transduction pathways
in animals and/or cell culture models 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-



10 Sunmary of the invention The invention relates to conpounds of the
formula (1) I n which, in each case independently of one another: Rl, R2,
R3, R4, Rwo 61083732 R8, RO, R10, Rl11l, R12, R13, R14, RI15, p®il/Ep20Ria070dd, D
(deuterium, A DRIB, CN, F, d and NR15R16'; 25 where Rl and R2, R3 and
R4, R5 and R6, R15 and Rl11, R12 and R13, R14 and R15, R16 and R17 toget her
may in each case also form=0 (carbonyl oxygen); where R9 and Rl1, Rl and
R2, R2 and R3, R3 and R4, R4 and R5, R5 and R6, R6 and R7, R7 and R5, R15

and Rﬁl, Rllc@é?dicﬁlﬁ,@d@b?B&P@SR?@).TR@‘&O?{MUW 3 lorhdﬁilg&_ o&lﬁ%ﬁnﬁéﬁiog&bg and7K-Cl7
t oget her may jn each case also formcyclic a avi .4, 5 .6 or

homs o Het agEI5ed 22 deasenisgopEsing K irserpnatenaane s udionRegE v1 -
CR19, R11 angh &ldalsRhd/onrel Rifire imbod¥d oF ifGRa QiiniE¥l disaBsk s &ntionkd ¥lmisCR19, RI15
and R16, Rif and R19, if Y2 = CR19, together 11 may in each case also form
a C=C doubl e@BBK8"M-t h the single bond and the C atoms to which they are
attached;

Measurement of the kinase activity is a technique which is well known to the
person skilled in the art. Generic test systems for the determination of the kinase
activity using substrates, for example histone (for example Alessi et al., FEBS Lett.
19986, 399, 3, pages 333-338) or the basic myelin protein, are described in the lit-

10 erature (for example Campos-Gonzalez, R. and Glenney, Jr., J.R. 1992, J. Biol.
£ Chem. 267, page 14535).

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 phosphorylation 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 lime-resolved fluorescence resonance
energy transfer (HTR-FRET) and fluorescence polarisation (FP) technologies are
20 suitabie as assay methods (Sills et al., J. of Biomolecular Screening, 2002, 191-
214).
Another non-radicactive ELISA assay method uses a specific antibody against
S1P for the quantification of S1P (assay system from Echelon).

pr

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 into 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



R18, R18 denote H, D or A, R19, R19' denote H, D, A OR18, NR18R18',

C(0) 01R18, C(O)NR18R18' F, C, Br, 50N, Het or A-Het; M, M2, M, denote
CR19, N, S or_ O: Y2denote CR19 or N Vdenot es C(R19) ( R19) 9 i
absent : WO 8258101 o C(R19) (R19) | pZ, CO [ C(R19) ( R19) LT 2018b07003
[C(R19) (R19) 1, N(R19) - Z, CO 10N(R19)-[C(R19) (R19) 1pZ,
N(R19)-00-[C(R19)(R19')]pz, CO0-[ )(R19')] pZ, C(0)OR19, OR19, H or D
where V, Wand Y2 together may in each case also formcyclic al kyl having
3, 4, 5, 60‘% C atons, in which 1, 2, 3, 4, 5, 6 or 7 H atons may
preferably b&"Pedtaced by F, C, Br, CN and/or OH ORL9, OC(0)R19,
NR190( 0) 0Z, C(0)O0R19, C(0) N(R19)(R19) or N(R19)(R19'), or Het having 153,
4, 5, 6 or 7 ri 0 ere Het re era represents a saturated,
unsat urated or @hﬁ@?ﬁqﬁoﬁﬁéﬁa@g})@ﬁé H%{Wtﬁﬁbrlgzto NAPYHIdIAG ABTVaEVeR B,

whi ch may bem@mbgmhtr@ge@dgr@modmmg di- or trisubstituted by Hal, F, C,
Br, ON_ A OR1S8, SR18 9) (R19'), NR180007, OCONHZ, NR188027,
SO2N(RE8) Z, S( oY¥¥: 0@@1’6&4@5”&% pyergliding@erivaiyes. oxy (-a) and/or =0

(car bonyl OXygeWOZQ@HZ@t@"IQtd%ch%E yAdin®r y&ntaﬁ?@ﬁ%ﬂ%aﬂﬁ@&@%h@é’aﬁ
branched al k havi n f 7p 8, 9 or 100 atons, in which 1,
2, 3, 4, 5, x@rRafeHgFéPb’F?Qd% e repI aced by F, C, Br, ON and/ or OH,
ORL9, OC(0) R19, UNRHIOAR683 dgcﬂa,@m%zo%@aeweﬁé%ﬁmmor N(R19) (R19.) ;
25and/ or in which one or two CH2 groups nay be replaced by 0, S, SO 502,
CO, COO, NR18, NR1800, CONR18, cyclic alkyl having 3, 4, 5, 6 or 7 C atons,
CH=CH gpd/or CFI CH groups; or cyclic alkyl having 3, 4, 5, 6 or 7 C atons,
inwhich 1, 2, 3, 4, 5 6 or 7 Hatons may be replaced by F, C, Br, ON
and/ or OH, oOR¥mManCebiieiwventionnr1o0(0)0Z, C(0) ORL9, C(0)N(RL9) (RL9') or
N(R19) (R19'):

The invention relates to compounds of the formula (1)

15

R10 R11
RS Ms—=M, R12
S P
3
R M 1 n
R4
R14 YZ\V’ W
o]
20 R15
R6
RS R7 R16 R17 )
in which, in each case independenily of one another:
R1 R2 R3 R4 RS RS R? RB RQ R10 R11 R12 R13 R14 R15 R16 R17 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 =0 (carbonyl
oxygeny;
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
30 R™, R¥ and R, R and R" together may in each case also form cyclic
alkyl having3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring
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

35



Ar denotes phenyl, naphthyl or biphenyl, each of which is nono-, di- or
trisubstituted by Hal, F, C, Br, O\, A OR18, W 5R18, N2, N(R19)(R19'),
NI VCOOZ, WeOies2MR18S027, SO2N(R18) Z, S(0)nmgZ, COZ, OHO REEEP2010/007003

Het in each case, independently of one another, denotes a nono-, bi- or
tri35cyclic saturated, unsaturated or aromatic heterocycle having 1 to 4 N,
0O 12 and/or S atons, which may be unsubstituted or nono-, di- or
trisubstituted by Hal, F, C, Br, CN, A OR18, W SR', NO2, N(R19)(R19'),

NR18COQZ, OCONHZ, NR&&5Q?gach5§é%é|(aBb8brﬁa OOZC @ible K5, withShe sNgle NG, araxy
(-a) and/or =0 (car bméyé a&)ﬁ%/ﬁ%g%,lchstq(gng}e a%&a%h?oz or 3, n, o denote 0,1 or I2

pdenotes 0, 1, 2, conpounds of the fornula (
in which (a) M R“NR“MZ derCR19, DMBA— S, and 10(b)— CH and Y2 = N, and (c)

deri vati ves, prod gk, - SO B0 10k one o PORIReOP BN 0t iferctoR

i ncludigng mi xtures t Gk HetofAvHetl ratios. 15The invention furthermore

relates to prefe eﬁh M %%notg@@gwdoe&%dent em bodi nents of conpounds
of the fornmula ( n each 'case,’ i ndependently of one anot her:

Preferred enbodi Pr‘en‘t’z(A)deriaﬂQCR?orH%B Ra, Rs Rs, R7: Re, Re, R10, R11,

N3 ang ?F,Q4 "5 an %deﬂeﬁé@aﬂ%?ﬁgg AR PR R§4O;nﬁ Rigmeerg gﬁdaggzm
together may in &achdeases @{R'® Ry, CD-(C@E DEI)| zpp(}(gé"o’()?w)m&wé) Rxand Ri,
L and 2, 12 and S i BBy e Do B aneas, 432 and
R12 together may in 8&%%a@al"s‘8rpor m cyclic al kyl
where V, W and Y, together may in each case also form cyclic alkyl having 3,
4,5 6 or7C atoms, inwhich 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"®,
NR'C(0)OZ, C(O)OR™, C(OIN(R™}R™) or N(R™*)(R™), or Het having
15 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,

)
n

which may be unsubstituted or mono-, di- or trisubstituted by Hal, F, Cl,
Br, CN, A, OR'™ W, SR8, NO,, N(R™)(R"), NR"®C00Z, OCONHZ,
NR"S0,Z, SO.N(R™Z, S(0)nZ, COZ, CHO, COZ, =S, =NH, =NA, oxy
(-O7) and/or =0 (carbonyl oxygeny);

Z denotes Het, Aror A;

A denotes unbranched or branched alkyl having 1, 2, 3,4, 5,6, 7, 8, 9 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(0)0Z, C(O)OR™,
CONR™)(R™) or N(R™)(R™);
25 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 7 C atoms, inwhich 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(0)0Z, C(O)OR™, C(C)N(R™)(R) or N(R")(R™);

- Ar.... denotes phenyl, 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™®CO0Z, OCONHZ, NR™¥30,Z, SO,N(R')Z, S(O)nZ, COZ, CHO,
coz,

Het in each case, independently of one another, denotes a mono-, bi- or tri-
35 cyclic saturated, unsaturated or aromatic heterocycle having 110 4 N, O

20

oy,

30



25having 3, 4, 5, 6 or 7 C atons or Het having 3, 4, 5, 6 or 7 ring atons;
Preferre ' t (B): R19, R19' denote H A OR18, C(O

C(0) NR18g\f§rg,a?ﬂéSg|§?‘; Preferred enbodi nrent (C): MLdenotes Mﬁz&lwﬂéﬂgnot es
CR19 and M3 denotes S; 30Preferred enbodinent (0): ML denotes N, and M
denotes S and M3 denotes CRI19; Preferiéad enbodi nrent (E): Mldenotes 0, and

M2 denotes N and M3 denotes CR19; Preterred enbodi nent (F): Ml.denotes N,

d d d d enbodi :
Gt es N e by o s aBlos SRR SRR bwsagﬁf&vts? fspgt” apts bl

embodi ment (1): ML diirst ysHa; FFfﬁleBBrQT\éd\ SHDAIV T, NO), N(RE)@not es 0
Preferred enbodi mnent NRKCOME, AOOJRAZ! RR'®80,Z, SO,N(R"®)Z, S(O)mZ, COZ, CHO,
COZ, =S, =NH, =NA, oxy (-0} and/or =O {carbonyl oxygen),

m denotes 1, 2 or 3,

ML

n, o denote 0, 1or?2,
p denotes 0,1, 2,3 0r4
with the proviso that compounds of the formula (1} in which
(@) M; =N, M, =CR"™ M; =8, and
10 (b} Y,=CHandY; =N, and
- (c} n=1ando =1 are excluded;
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",
R", R™ R® R"  denote H D, F, OR® or A;
20. 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 alkyl
having 3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring atoms;

oy
I %

* Preferred embodiment (B} R, R'®  denote H, A, OR", C(O)OR'®,
C(O)NR'™R™ A-Het:
Preferred embodiment (C): My  denotes N, and M,  denotes CR' and M
denotes S;
30 Preferred embodiment (D): My  denotes N, and M; denotes S and M;

denotes CR'®;

Preferred embodiment (E): M;  denotes O, and M,  denotes N and Mj
denotes CR';

Preferred embodiment (F): M,  denotes N, and M,  denotes O and M,

denotes CR'®:
35



Preferred enbodi nent (L): ML denotes 0; Preferred enbodinent (M: M
denotes N, 15Preferred enbodi nent (N): Preferred enbodinent (0): Vi

Pref err ed™O9bu?83edt (P): Y1 Preferred enbodi ment (Q: YI1PE/EPHY/RL003
enbodi mrent (R): V 20Preferred enbodi nent (S): Wdenotes 0, and M2 denotes N
and M3 denotes N, and M2 denotes N and MB denotes N, and M2 denotes N and
M3 denotes CR19, and M2 denotes N and'#B denotes CR19, and Mdenotes 0 and
M3 denotes N, and Y2 denotes CRL9; denotes N, and Y2 denotes N, denotes
CR19, and Y2denBteéered ereorimest (BRI, atrnotesdermoddd CrRegoted dhandhids

C(R19) (R19’ )demﬁe;g. or is absent; denotes [C(R19)(R19')IpZ,

CO [ C(R19) (R19. ]pZ CO 0- [C(R19)(R19)]pZ CO- N(R18) -[ C(R18) (R19" )] pZ,

[C(R19) (R18')]p dezﬂbwtlmat)(H A0 [ GEReBE(REBUNpZ, de@@;dﬂ?@w MOR18 or H;
where V, W apd 0\% bp{gset her may in each case also formcyclic al kyl having
345600/ ato,|n\/\h|ch1234560r7Hatorrsrray

preferéably be rBsfercesterbyodimed (1): B, Ci¢ratas/Q@randil. ORegptey @)dRY8,
25NR18C( 0) 0Z4 QQQQRR C(0) N(R18)(R19) or N(R18)(R19.), or Het having 3,
4, 5, 6 or 7 ring atons, where Het preferably represents a saturated,
unsat urat ed or Brederead @nlh@ilfeeofdybll\b hadanatesIN tamd 4V, denated Noanc\at ons,
Wmch may be %gﬁg tituted or nono-, di- or trisubstituted by Hal, F, C,
ON, SR18, NO2, N(R18)(R18.),
Preferred embodiment (K): M;  denotes N, and M,  denotes N and M,

10 denotes S;
Preferred embodiment (L): M;  denotes CR™, and M, denotes N and M,
) denotes O;
Preferred embodiment (M): M,  denotes CR'™ and M,  denotes O and M,
denotes N;
15 Preferred embodiment (N} Y;  denotes N, and Y, denoctes CR™":

Preferred embodiment (O): Y,  denotes N, andY, denotes N;
Preferred embodiment (P): Y;  denotes CR'™, andY,  denotes N;
Preferred embodiment (Q): Y;  denotes CR'®, and Y,  denotes CR',
Preferred embodiment (R): V. denotes C(R'®)}(R'®), NR'® or is absent;

20 Preferred embodiment (S): W denotes [C(R'®)(R™)],Z, CO-IC(R*)(R*)],Z,
CO-O-[C(R™}R")],Z, CO-N(R™)-[C(R"}R™)],Z, [C(R")(R")],N(R™)-Z, N(R™)-
CO-[C(R™)(R™)],Z, C(O)OR', OR™ or H; where V, W and Y together may in each
case also form cyclic alkyl having 3, 4, 5, 6 or 7 C atoms, inwhich 1, 2, 3, 4, 5, 6 or
7 H atoms may preferably be replaced by F, Cl, Br, CN and/or OH, OR", OC(O)R"™,

25 NR™C(0)0Z, C(OYOR™, C(O)N(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

P

heterocycle having 1 to 4 N, O and/or S atoms, which may be unsubstituted or
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),Z, COZ, CHO, COZ, =S,
30 =NH, =NA, oxy (-O") and/or =0 (carbonyl oxygeny;
- Preferred embodiment (T): Z-  denotes Het or A;

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

Preferred embodiment (V). p denotes 0, 1, 2 or 3;

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

35 vates, tautomers and sterecisomers thereof, including mixtures thereof in all ratios.



NR18COOZ, OCONHZ, NR18S02Z, SO2N(R18)Zz, COZ, CHO, COz, =S, 30=NH, =NA, oxy
(-a) and/or =0 (carbonyl oxygen); Preferred enbodi nent (T): Zdenotes Het or
A; Pref erweenddi2nent (U): ndenotes 1 or 2; Preferred enBoEPIH¢007007)
pdenotes 0, 1, 2 or 3; 14 In a preferred enbodi nent, the invention
furthernore reIates to conmpounds of the formula (1) and preferred

enmbodi ments depicted here, in which i Heach case, independently of one
another: 5R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, Rl11l, R12, R13, R14, RI15,
R16, Rl7denote H, D, F, OR18 or A where RL and R2, R3 and R4, R5 and R,

R16 and R11, Rl i ach
case al so for m = l% é‘@%fﬁ%@n%nﬁ}o‘b rﬂ&q {ﬁ&%ﬁ% %@qgﬁﬁﬂa&%ﬁﬁgﬁ%mafand R3,
R3 and R4, Rmea‘ndmﬂs(i)ﬁﬁdaraﬂermi emmrmeratadeﬁztedmreamuwﬁa‘sh irgachn#skll, R11
and R12, R12; @ agﬂ 5, R15 and R16, R18 and R17 together may in
each case al S0 ﬁoﬁeﬁ%g (E:e\;L % havi ng 3,

4, 5, 6 or 7 C atons or Het
havi ng53, 4, 5, &'oR? RsrlR‘h@ aRDRE R FR@R RIS RAR'E RY, RE, ORIBT  Ciehar1s,
C(0) NR18R181, A-IFely F, @P{”@ér% N, and M2 denot es N, and M2 denotes 0, and M2
denotes N, and M deno{ es and gnot es andﬁl\/1212denot1 Q and. W
denotes N, and M¥hgend @@C“RF Rireand i, Beand BS F&?ﬁ@iR n@ NnddR o?e@ndiﬁisg and
M2 denotes N, and YZR@wwétd@etr@adanZn d@dﬂﬂ&&‘é mrm&wcxgodﬂmpw)CM9
and Y2 denotes S and M denotes N.,and M3_den M3 den N and M
denotes N and W“@@%‘Fe@”q\ﬁ & a0d RieRo ?@%RN%rﬁdel‘ﬁS Beﬁm sﬁ\laé‘HdQNB denot es

N and denot es 0 aand RB RiemdtR’s RERIA; R'OrR'denoRES R\ arat RAeRbBtaas R, or
g?nOt es”CR19; R' and R' R'™ and R"" together may in each case also form cyclic alkyl

L having 3, 4, §, 6 or 7 C atoms or Het having 3. 4, 5, 6 or 7 ring atoms;
R™ R denote H, A, OR® C(O)OR'™ C(O)NR'™R' A-Het;

M; denotes N, and M, denotes CR' and M, denotes S: or

15 M; denotes N, and M, denotes SandM;  denotes CR': or
M; denotes O, and M, denotes Nand M;  denotes CR™; or
M, denotes N, and M, denotes Oand M;  denotes CR': or
M, denotes S, and M, denotes N and M, denotes N; or

20 M, denctes S, and M, denotes N and M;  denotes CR'; or
M; denotes O, and M, denotes N and M; denotes N; or
M; denotes N, and M, denotes N and Ms denotes O; or
M; denotes N, and M, denotes N and M; denotes S: or

25 M; denotes CR™ and M, denotes Nand M,  denotes O; or
M; denotes CR" and M, denotes OandM,;  denotes N;
Y, denotes N, and Y» denotes CR™: or

30 Y, denotes N, and Y, denotes N; or
Y; denotes CR™ andY, denates N;or
Y, denotes CR' and Y, denotes CR':
V  denotes C(R™®)(R'), NR'" or is absent;

35



denotes CR19; or denotes CR19; or denotes CR19; or denotes N, or denotes
CR19:; or denotes N, or denotes 0; or denotes S; or denotes 0; or denotes N
WO 2011/ 0827/32R¢st182P2010/ 007003 15 Wdenot es [ C(R19) ( R19. pdpEP2010/007003
CO[C(R19)(R19')]pZ COO-[C(R19) (R19ipzZ, 00- N(R19)-[C(R19)(R19")LZ,
[C(R19) (R191) ] pN(R19) - Z, N(R19)-00-1C(R19)- (R19')]pZ, C(0)OR19, OR19 or H,
where V, Wand Y2 together may in eactt case also formcyclic al kyl having
3, 4, 5, 6 or 7 Catons, inwhich 1, 2, 3, 4, 5,6 or 7 H atons nay

ﬁlr{ga g%xz/ ba B)engig@@hd@ys[ERej(ﬁ Z, COLI(RIPR c@i@[c RCYR) .2, CO- .
@ 9 aVI n
5, 6 or O[rkzﬁfé% e‘f C R (RNr()ﬁ% ent H k

7 ring atom; asat
unsat urated or aromﬁc)]ﬁepé@mcI@R &Vl"hg 1to4 N, O and/or S atom;

whi ch may be unsypst Gf m % LdeS) et 4 %I Hali E d,
08, N A RY é\E’LWe%d t r Ee%r:hi Q@Fdrr%% :cn 55027
SO2N(Rg9) Z,  S(0) nz, Qﬁﬁc& @ méh'c N ﬁlA5 S%f '(*aé‘am%lﬁﬁ’ﬂé’rfe Ef-
(car bonyl oxygen); Ulerbetre@ad&@?tbsoﬁ 1048 Bnﬂlﬁhm@@QHo@R? oC¥pRihotes 0, 1,2 or
3: and physi ol ogigr#d M)@ZQ?(@)@R"QEC@N(R”? IdfaI(R‘ﬁﬂRw)pérq%tuﬁ in
sol vates, tautoners @n_gl 55% ﬁm sorrers ﬁ e% nL?xt ur.es, t her eof
inall ratios. OF &InP AR vgqu ?Uﬂgfﬁmc)q%rerpé 40 AR hounds
sel ected fromthe grdigetyeied®siasanaty heterocycle having 1to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubstituted by Hal, F, Cl,
10 Br, CN, A, OR™, W, SR™, NO,, N(R")(R*), NR"*CO0Z, OCONHZ,

NR'®S0,Z, SONR™Z, S(O),Z, COZ, CHO, COZ, =S, =NH, =NA, oxy
(-O°) and/or =0 (carbonyl oxygen);

Z denotes Het or A;

m  denotes 1 or 2;

P denotes 0,1, 2 or 3;

15
and physiologically acceptable salts, derivatives, prodrugs, solvates, tautomers
and stereoisomers thereof, inciuding mixtures thereof in all ratios.
The invention furthermore relates to compounds selected from the group con-
20 sisting of:
8 R
] ® LN
PN N v/
N NH,
25
S S, M\
[N W~ RNall!
NN OH N -/
30

)
N%NO‘N\_@H

35
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and physiol ogically acceptable salts, derivatives, prodrugs, solvates,
tautoners and stereoi soners thereof, including m xtures thereof in al

rati os. 2%wo:20tlbe7inventi on al so relates to the precursorscpkriigoeompounds
of the formula (1), to nedi canents which conprise these conpounds, and to
the use thereof for the treatnent of diseases as described for the
conpounds of the formula (1). 30Conpo2hds of the formula (1) are al so taken
to mean the hydrates and sol vates of these conpounds, furthernore
pharmaceutical ly usabl e derivatives. The invention also relates to the
optically active fornms (stereoi soners), the enantioners, the racemates, the
di astereoners and the hydrates and sol vates of these conpounds. Sol vates of
t he conpounds are taken to nmean adductions of inert 50 solvent nolecul es
onto the conmpounds which formow ng to their nutual attractive force.

Sol vates are, for exanple, nono- or dihydrates or al cohol ates.

Phar mageuti cal |y usabl e deri vati are taken to nean, for exanple,
so-cal | ed prodrug sorpounds.

conmpounds of the fornful a-(&) ave\been nodi fied by neans of, for
exanpl e, alkyl or g i

5 0 ac or ol igopeptides and
which are rapidly the organismto formmthe effective conpounds
according to the inventiorr” These al so include bi gr adabl e pol yner
derivatives of the conpounds l1lOagcording to the invention, as described,
for exanple, in |nt., J. Phar 115, 6 (1995). OHhe expression
"ef f ecflfve anount _ N of & nedicanent or of a
phar maceuti cal ac i nghed whi c\b ca li_!n a tissue, system ani nal
or human 15a bi ol § medi cal res se wmich is sought or desired, for
exanpl e, by a researen physi ci an. I nladdi tion, the expression

"therapeutically €f{ective anount” denotes an anount which, conpared with a

correspondi ng subj ect who has not greceived this nt, has the follow ng
Pa

consequence: k
15 / Vs ““N(}
NH

OH
20 S
| />7N —NH
N
OH
25
30
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20i nproved treatnent, healing, prevention or elimnation of a disease,
syndrone, condition, conplaint, disorder or side effects or also the
reduct i onW?HKES23% ance of a di sease, conplaint or di sor BEF/EP20104%780% er m
"therapeutically effective amount” al so enconpasses the anmounts which are
effective for increasing nornmal physigéogical function. 25 The invention
also relates to the use of m xtures of®the conpounds of the forrmula I, for
exanple m xtures of two diastereonmers, for exanple in the ratio 1:1, 1:2,
1:3, 1:4, 1:5, 1:10, 1:100 or 1:%000. These are particularly preferably
m xtures of stereoisoneric conpounds. The invention furthernore

relates to a process for the prep atiMon of cdﬁﬁounds of the fornmula (1)
and preferred enbod 5Ye her d digbLoﬁfd conmpounds and
physi ol ogi cal |y ag sal ts, derivatives, pro s, solvates,

tautonmers and stere ¢ t hereof , characterised that 35(a)a conmpound
in which Rl, R2, R3, R4, R5, R6, Fe, R6, RO and
m have the the neafings indicated herein and Li has the nmeaning indicated
below, is reacted with a conpound of the fornmula (I1l11) in which R15, R11,
R12, R13, R14, R15 R16, R17, Y1, y2, vV, n and o have the the neanings
i ndi cated herein, L2 has the ni ng |cated below, "V-H' is optionally
provided with a protecting g|ou%("&/ Hng group”), and subsequent

al |

steps indicated bel arg ophi gy o] caLrLii_ift 0

10
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S
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e safSalSs
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L1 = 0.2%nd L2= NH, O LI =and L2= L-THRINS N2 subsequent oxi dation and
cyclisati ﬁgo%(]ﬁéw 0 0 Li =and L2= subsequent cyclisation OH 25s R19 L1 =
11. T. Hal a V0§43 %SNH2 R19 N.OH 0 L1 = t.NH2, and L2=or OBCT/EPZYIPORP3 and
i_2= Hor B(OH2 or B(LOR2 0

27

35



300 L1 =and L2=CHsubsequent cyclisation NH NH, OH Ll=and L2=Or Cl4 N _CH
and L2= L1 = Cl 52 and (b)the conpound of the formula (IV) I n which R1,

R2: Rs, R@Vogﬁ%&n R73 R83 R9, R10, RI13 R12, RI31 R4, R153.R163 R17,
15m, e, we, )1t . f2

28
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i z.f %Na |
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; s gal
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r V, m n, and o and m[lacuna] the the neanings indicated herein,
resulting fromstep (a) is optionally freed fromthe protecting group
("V-pro- wamtoingsagsoup”) and reacted with a conmpound of t keT/kptdirgherol3V)
L-WYV) in which Whas the neaning indicated herein and Ldenotes O, Br,

or a free or reactively functionally nodified OH group, O (c)they are

| i berated fromone of their functionakR9derivatives (for exanple containing
protecting groups) by treatnent with an acidic, basic, solvolysing or

hydr ogenol ysi ng agent, and/or a base or acid of the fornula (1) is
converted into one of its salts. The expression "carbanoyl" neans

"am nocar bonyl" and vice ver.sas 1/0 2PCTN§P2010/007003 53 A
denotes al kyl, is aranche-|(Klé/?}fnxgr—)?ﬁéL and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 YWE pref er ably’ denot furthernore ethyl,
propyl, isopropyl i sobutyl, sec-butyl or tert-butyl, furthernore
al so pentyl, 1-, 2 ret hyl butyl, 1,1- , 1,2- or 2,2-dinethyl propyl,

1- et hyl propyl, hex) 1-, 2- , 3- or 4-nmethylpentyl, 1,1- , 1,2-, 1, 3-
52,2- , 2,3- or 3,3-dinmethylbutyl, 1- or 2-ethyl butyl,

1- et hyl - 1- met hyl pr qpy] , =D- | propyl, 1,1,2- or

1,2, 2-trinmethyl prop) p abl for exanple, trifluoronethyl.

A very particul arl
atons, preferably
sec-butyl, tert-b e
or 1,1/ -trifluoroethyl.

, propyl; iso yl, butyl, isobutyl,
atyl , hexyl, 10trifl uohonet hyl, pentafl uoroethyl
Cyclic alkyl (cycloa | ) preferably denotes

S
=\
_/ O
15 HO
/ S
2N i
20 “}\\\/Nﬁ
o~
- ~ \O
9 N/O N/\\ (9]

|
25 /\\/
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Ar denotes, for exanple, phenyl, o-, m or p-tolyl, o-, m or

p- ethylph m or 15p-propyl phenyl, o-, m or p- |so opyl phenyl, o-,
m or §$¥Lgﬂﬁvvﬁ%enyl, o-, m or p- hydroxyphenyl, o-, 'T8¥ 10/007003
p-nitrophenyl 0o-, m or p-am nophenyl, o-, m or p-(N—nethyIanlno)phenyI,
o-, m or p-(N—nethyIaninocarbonyl)phﬁg 0-, m or p-acetam dophenyl, o-,
m or p-nethoxyphenyl, o-, m or p-et xyphenyl o-, m or

p- et hoxycar bonyl phenyl, o-, m or p-(N, N—dlnethylanino)phenyl, c-, m or

p- (N, N-di net hyl am nocar bonyl ) phenyl , 200-, m or p-(Nethyl am no)phenyl,
o-, m or p-(N, hkdiethylanino)o enyl, o-, m or p- fluorophenyl, o-, m or

p bronnphenyl o] ghl Qr op , O-, m or
ngnﬂvor py.(net hyl sul fonyl ) phenyl, o-, m or
or p-\cyapoph&nyl, o-, m or p-carboxyphenyl,

Iphenyl 0-, m oFrN fornylphenyl, o-, m or

, p- anlnosulfonylphenyl, o-, 25m or

p- (mor phol i n- 4-yl ¢ax bonyl ) phenyl, o-, m or OH
p-(nnrpholin-4-y|carbony|)pheny|, 0-, m or p-(3-oxonorpholin-4-yl)phenyl,
o-, m or

0-, m _or p-methp

—OH

urther preferably 2, 3-,

2 4- , 5-, 2, ; of 3 5-di f | uor ophenyl , -, 2,4- 30, 2,5-, 2,6-,
‘3,4 or 3,5- dlchlargphenyl 2,3-, 2,4-, 2,5-, 2,6-\ 3,4- or

3, 5-di bronophenyl, 2,4- or 2,5- dinitrophenyl, 2, 5- @ 3, 4- di net hoxyphenyl ,
3-nitro-4- chlorophenyl 3-am no-4- chloro-, 2-am no-3-chloro-,

2-am no-4-chloro-, 2 ROr 0-/BF 2- am no- 6- chl oro- phenyl,
2-nitro-4-N, N-di ne ylanlno-loL£8~m| r o-é4- N N—dlnethylanlnophenyl 2, 3-
dlanlno henyl , 2, & 4,9- or 3,4,5- trlchlorophenyl
2,4, 6- |nethoxy- 2- hydroxy- 5 di orophenyl p- |oclophenyl
3,6-dichloro 4 a pF ., WD 2011/ 082732PCT/ 10/ 007003 54

4-f 1 uoro-3-chl oroppeqyl, 2-fluoro-4-bronoph }%I, OH

2, 5-di fl uoro-4-bronophenyl, 3-brono6-net hoxyphenyl
3-chloro 4 acetam dophenyl, 3-fl uoro-4-

nmet hoxyphenyl, 3-a gphenyl, 3-chloro 4 acetam dophenyl or
2,5-di methyl- 4- / 5\ rrespective of further substitutions,
Het depgtes, for [exa Nuryl, 2- or 3-thienyl, 1-, 2- or
3-pyrrolyl, 1-, r /b-imdazalyl, J1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, <I soxazol yl , , M4 or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl,
furthernore preferably 1,2,3-triazol- -4- or -5-yl, 101, 2,4-triazol -
-3- or 5-yl, 1- or 5-tetrazolyl, 1,2, 3 oxa ,azol - 4 ?{ -5-yl,

1,2, 4- oxadlazol 3- , S3 di azol - 5-yl,
/ 1,2 Nthlalla - or -5-yl, 3- or

1, 2, 4-t hi adi azol -

4-pyri3&ziny|, py 6- or 7-|ndonI, 4- or

5-isoi ndol yl, ind imydazolyl, 1-, 3-, 4-, 5-, 6-
or 7-benzopyrazoly 2-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzi soxazol yl, 2- 5-, 6- or 7-benzothiazolyl, 2-, 154-, 5-, 6- or

7- benzi sot hi azol yl’, , 5-, 6- or 7-benz-2,1, 3-oxadiazolyl, 2-, 3-, 4-, 5-,
6-, 7-

3-chl or o- 6- net hoxyphenyl

30
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or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7-
or 8cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxamonydi/082732 3-, 5-, 6-, 7- or 8-2H benzo-1, 4- oxapcixk2diodA0er
preferably 1, 3-benzodi oxol-5-yl, 1, 4-benzodi oxan-6-yl,

2,1, 3-benzot hi adi azol -4- or -5-yl, 2,1, 3-benzoxadi azol -5-y1 or

di benzofuranyl. 20The heterocyclic radicals may al so be partially or fully
hydr ogenat ed. Irrespective of further substitutions, Het can thus al so
denote, for exanple, 2,3- dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-,
-3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1, 3-dioxolan-4-yl,
tetrahydro-2- or -3-thi , 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,

2, 5-di hydro-1-, -2-, -3- 4- or -5 ol yl, 2- A6 3- pyrrolidiny
tetrahydro-1-, -2- or 5i m dazol 2, 3-di hydro;1-, -2-, - -4- or
-3- orj -4-pyrazolyl,! 1, 4-di hydro-4% 2-, -3-

-5-pyrazolyl, tetrahyd ‘
or -4-pyridyl, 1,2, 3, 4- tetrahydro 17
2-, 3- or 4-piper|d|nym 9-, 3- or 4 nDrphollny tetrahydro-

-4-pyranyl, 1,4- dioxanyts 1,3-dio
or -4-pyridazinyl, xahydro- 1-,
3-piperazinyl, 1,2, 3,4 tetrahydr

-8-quinolyl, 1,2, 3,4-tetrahydro-

8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-
, d|hﬁdro-ZH-benzo-1,4-oxazinyI, further preferably
, yl enedi oxyphenyl , 3, 4
di fl uoroneth

'=thy |oxynh¢nyl
m epyedi oxyphehyl
wyyphefiyl »‘Wﬁ@@ﬁ@ ran-5- or 6-yl,
- (2- oxonet hyl € henyl or a 3, 4-di hydroi 2H 1, 5- benzodi oxepi n- 6-

ezhyl enedi oxyp
(

-7-yl, furtherwp cef erably 2, 3-di hydrobenzof uranyl,

, 3-cl i hydro- 2- oxofnrany 3, 4- dlhydro 2-0x0-1H WD 2011/ 082732PCT/ E
2010/ 007003 55 q |ﬁazollnyl 2, 3-di hydr obenzoxazol yl ,

2- 0X0- 25 3- dlhydrobenzoxazolyl 2 3- d|hydroben2|n1dazolyl

1, 3-di hydr oi ndol e, 2-oxo0-1, 3- dr oi ndol e or

2-0xo-2,3-dihydro--n 'nidazol | preferably denotes F, C or Br, but
or . Jhroughout the invention, al

al so!, particularl
uhan once e i ntical or different, i.e. are

3, 4-
2, 3-
27 3-
3; 4-
2,3
(0]

2, 3-
P20

radi cal s which oc

i ndependent of one The conpounds ot/tFE\Lgfnula (1) may have one
or nore chiral centxes and can 10t herefore occur OAri ous stereoi soneric
forms. The formula/(1) enconpasses all these forms. Accordi ngly,

the in¥@ntion relates, in particular, to the conpounds of the formula (1),
and the use thereof, |n mhlch at_lL-8ast one of the said radicals has one of

or gani schen
25
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20Chem e [ Met hods of Organic Chem stry], Georg-Thieme-Verlag, Stuttgart),
to be precise under reaction conditions which are known and suitable for
the said mveaetiiogesz Use can al so be nmade here of variants pkf@i1086708%

whi ch are not nentioned here in greater detail. 25The starting conpounds of
the formulae (11), (111), (1V) and (V) are generally known. If they are
novel , however, they can be prepared By net hods known per se. The

reaction to give the conpounds of the formula (1) is generally carried out
in the presence of an acid-binding agent, preferably an organi c base, such
as DI PEA, triethyl30am ne, dinethylaniline, pyridine or quinoline. The
addition of an alkali or alkaline earth nmetal hydroxide, carbonate or
bi carbonate or another salt of eak acid _of the alkali or alkaline earth
nmetal s, preferably of potassiu i iumor caesium nay also be
favourable. WD 2014 H Depending on the

i a.?eM/ninutes and 14 days,
the reaction tenperat bet ween about -300 and 1400, normally between
-100 and 900, in™~aarti bet ween about 0 and about 70. Exanpl es of
suitabl e inert sol yents are hydrocarbons, such as hexane, petroleum5
et her, benzene, gne or xylene; chlorinated hydrocarbons, such as
trichl oroet hyl ene, 1, 2-dichloroethane, carbon tetrachloride, chloroformor
di chl oronet hane; al cohol's, sugh-@s nethanol, ethanol, isopropanol,
n- propanol n-but agol _or teil but nol/ ethers such as diethyl ether,
dllsoperyI et her, Pt n ( HF) i oxane; glycol ethers, such as
et hyl ene gl ycol oeth t her\, ethyl ene glycol dinethyl
et her 10(di gl yne) t anone; ami des, such as
acet am de, di net hyl am de or di net hyl f or mam ); nitriles, such
as acetonitrile; Sulfoxides, such as dinethyl sulfoxide (DMS0); carbon
disul fide; carboxylic acids, such as formc acid or acetic acid; nitro
conmpounds, such as nltronethapecb nbenzene; esters, such as ethyl
acetatgg or m xtures of the ghi 15Particul ar preference is given
to acetonitrile, ¢ ) Furthernore, free am no
groups can be acy 5 ' using an acid chloride or
anhydri de or al ky g an unsubstituted on substituted al kyl halide,
advant ageously in inert solvent, such as dich onet hane or THF, and/or
in the pres- 20ence of a base, such as triethylamn r pyridine, at
t enper at ures between -60 and +30. The conpounds of the forrmula (I)
can furthernore be obtained by liberating themfromtheir functional
derivagPves (for exanpl e contalnmpg4ﬂrotect groups) by solvolysis, 25in
particul ar hydrol by hydnogengl ysig. Preferred starting
materials for the sy ' enolysis agg those which contain
correspondi ng prot€ hydr oxyl oups instead of one or nore
f ree am no and/ or hose which carry an
am no- protecting

25




30group instead of an H atom bonded to an N atom for exanple those which
conformto the fornmula (1), but contain an NHR group (in which R is an
am no- pr omaztdingsgsoup, for exanple BOC or CBZ) instead obcempdido@ioelp.
WO 2011/ 082732PCT/ EP2010/ 007003 57 the forrmula (1), but contain an
R'0-al kyl group (in which R' is a hydroxyl-protecting group) instead of a

hydr oxyal kyl group. It is also possibBg 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. If the protecting groups present are

different fromone another, they can in many cases be cl eaved off

sel ectively. The term "am no-protecting group” is known in general terns
and relates to groups 10which are<suita for protecting (blocking) an

am no group agai nst emcal reg i but \are easy to renove after the

desired chem cal reatt| i | sewhere in the nol ecul e.
Typi cals of such g $ i _Ainsubstituted or substituted

acyl, aryl, aralka lthe ami no-protecting
groups are renoved after~tte desired reaction ((or reaction sequence), their
type and size are fdry 15thernore not crucial; ver, preference is given
to those having 1-20, 'in particular 1-8, carbon ons. The term "acyl

group” is to be understood in the broadest sense in connection with the
present process. It includes derived from aliphatic,
aral i phatic, aromatN g’ or heteffoc ¢ carpoxylic acids or sulfonic acids,
and, iﬁoparticular ar Doy and especially

ar al koxycar bonyl groups are al kanoyl, such
‘as acetyl, propioR ar al kanoyl , %%thenylacetyl; aroyl ,
such as benzoyl and ; aryl oxyal kanoyl , such as ; al koxycar bonyl ,
such as net hoxycarlk , ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BCC
and 2-iodoet hoxycar bonyl ; aral koxycarbonyl, such as CBZ ("carbobenzoxy"),

4- met hoxybenzyl oxycar " R\OC; amcharyl sul fonyl, such as Mr, Pbf and
Prc. Prgferred 25amy ) re BOC and Mr, furthernore CBZ,
Frmoc, benzyl and aCety " hydroxyl - protecting group” is

oups which are suitable
for protecting a hy X gr oup agai nst chemi cal ions, but are easy to
renove after the desSired chemi cal reaction has been carried out el se-
30where in the nol ecul e. Typical of such groups are the above-nentioned
unsubstituted or substituted aryl, aral kyl or acyl groups, furthernore al so
al kyl groups. The nature and size of the hydroxyl-protecting groups are

riot celicial sincet i after the desired chemni cal
reaction or reactign g > NLs%given to groups having 1-20,
in particular 1-1 s ofy\ hydroxyl - protecting groups

are, inter 35aliaj oxycar bonyl, benzyl5—p-nitrobenzoyl,

tyl and acetyl,

OH

S (O
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WO 2011/ 082732PCT/ EP2010/ 007003 58 where benzyl and tert-butyl are
particularly preferred. The COOH groups in aspartic acid and glutamc acid
are prefeMbroiif$882cted in the formof their tert-butyl estrarsoifhomnes
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 aci ds, advantagedfisly using TEA or perchloric acid,
but al so using other strong inorganic acids, such as hydrochloric acid or
sul furic acid, strong organic carboxylic acids, such as trichloroacetic
acid, or sulfonic acids, such as benzene- or p-toluenesul fonic acid. The
presence 10 of an additional inert solvent is possible, but is not always
necessary. Suitable inert sol Wents ar g ef erably organic, for exanple
carboxylic acids, such” as acedlc % et hers, such as tetrahydrofuran or
di oxane, am des, < - T such as
dichloﬁonethane, as nethanol, et hanol or
i sopropanol, and . ) i
furthernore suitabhke~15TFA is preferably used in Ss W thout addition
of a further solvent, and perchloric acid is preferably used in the form of

a mxture of acetic acid and per ric acid inthe ratio 9:1. The
reaction tenperat Urg [ cl ge ahe advant ageously between about O
and about 50, preférab ot nd oom tenperature). 20The BOC
OBut , ng, Pnt ang ps can, for exanpl preferably be cleaved off
usi ng f A i n di chPerorret using approximatiely 3 to 5N HC in di oxane

at. 15- 30, and the
to 50% sol ution of dlnethylanlne di et hyl am ne or pigeridine in DVF at
15- 30. ZSFWdrogenontlcaIIy regDvabIe protecting groups (for exanple CBZ or
benzyl) can be cle or\ exasnpre eatnment with hydrogen in the

g ggﬁﬁTﬁgLL/ al catal yst, such as

supp E‘@iiggg) Sui t abl e sol vents

:bove in partlcular fo npl e, al cohols, such
or ethers, such as THF. The hydrogenolysis is
30generally carried dut at tenperatures between about 0 and 100 and
pressures between about 1 and 200 bar, preferably at 20-30" and 1-10 bar.
Hydr ogenol ysis of the CBZ group succeeds well, for exanple, on 5 to 10%
Pd/ C in met hanol or THF or using amonium fornmate (instead of hydrogen) on
Pd/ C i n met hanol / D\MF at 20- 30+—NWD 2 082732PCT/ EP2010/ 007003 59
Pharnaﬁgutical sa f f}wng?#ﬁé\said conpounds according to the

i nvent fon can be dlnal\ﬂgpfg t

£ AN OH
=N
25
OH
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\
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form On the other hand, the present invention al so enconpasses the use of
these com 5pounds in the formof their pharmaceutically acceptable salts,
whi ch canwaga@ehsmed from various organic and inorganic a?bﬁﬁpﬁﬂqmﬁﬂﬁﬁs by
procedures known in the art. Pharnmaceutically acceptable salt forns of
conpounds of the formula (1) are for the nost part prepared by conventlonal
met hods. If the conpound of the fornmukg (1) contains a car- boxyl group,
one of its suitable salts can be forned by reacting the conpound with a
10sui tabl e base to give the correspondi ng base-addition salt. Such bases
are, for exanple, alkali netal hydroxides, including potassium hydroxide,
sodi um hydr oxi de and 1ithium hydroxi de; al kaline earth nmetal hydroxides,

[ roxi de; alkali metal al koxides, for
oxi de; and various organi c bases,
such as piperi di ne a0l abh ne t hyl gl uta- 15m ne. The al umi ni um
salts @¢f the conp of the formula (1) a i kewi se included. In the

i L cid-addition salts can be

Y t-hesé conpounds wi th pharmac ically acceptabl e organic
and i norgani c aci‘ds, for exanple hydrogen hali des, ch as hydrogen

chl ori de, hydrogen brom de or h drogen i odi de, other m neral acids and
correspondi ng salts thereof, tf at e, nitrate 20or phosphate and
the Iike, and alk a ona$§s, such as et hanesul fonat e,

t ol uenesul fonat e Yol ot her organic acids and
correspéndi ng sal i fluoroacetate, tartrate,
jral eat e, succinate ate, benzoate, salicylat\e, ascorbate and the |ike.
Accordi ngly, phar 'c-‘tlcally accept abl e aci d-addition salts of the
conpounds of the formula (1) include the follow ng: @¢etate, adi- 25pate,
al ginate, arginate, aspartate, nzoate, benzenesul fonate (besylate),

bisul fate, bisulfite, brom de canphorat e, canphorsul fonate,
caprylate, chloride hl or obepzo cycl opent anepr opi onat e,

di gl ucqpate, dihy sphate, di o , dodecyl sul f at e,

et hanesul f onat e, gal acterate {c acid), galacturonate,

gl ucohept anoat e, Yateg; gl utamate, gl ycerophosphate, hem succi- 30nate,
hem sul f at e, hept arfoat.e, hexanoate, hippurate, hydr | ori de, hydrobrom de,
hydr oi odi de, 2-hydroxyet hanesul fonate, iodide, isethionate, isobutyrate,

| actate, | actobionate, nal ate, mal eate, mal onate, nandel ate, netaphosphate,
nmet hanesul f onat e, nethyl benzoate, nonohydrogenphosphat e,

2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, pal npate,
pecti ndbe, persuifate, phenylace@pLdN 3- phepyl pr opi onat e, 35phosphat e,
phosphonat e, phthal ate, but this Foes\not epresent a restriction. WO
2011/ 082732PCT/ EP2010 007003 60 rmor e, \yhe base salts of the
conmpounds accor di ne ent iog’ i ncl ude al um ni um amoni um cal ci um
Lcopper, iron(ll1) i manganese(l11),
‘manganese(11), potassi uj di um and zinc salts, but this is not intended
to Srepresent a restyd O the above-nentioned salts, preference is

gi ven Lo anmoni u

such as acetate

N—O

l/ NH
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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 vé&d 101d682382ar naceut i cal |y accept abl e organi ¢ non- POXiEE24109€903
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 resin88 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, diethanol am ne, diethyl am ne,
2-di et hyl am noet hanol , 2-di net hyl am noet hanol, et hanol am ne,
et hyl enedi am ne, Nget hyl nor phol i ne, N-ethyl pi peridine, glucam ne,
gl ucosam ne, histidi\ne, hydrabarnine, isopropylamne, |idocaine, |ysine,
megl u- 15m ne, N-net'hyl -D- gl ucam ne, norpholine, piperazine, piperidine,
pol yam ne resins, 0- caine, puyrines, theobrom ne, triethanol am ne,
triethy amne, tri propylanlne and
tris(hydroxynet hyl) e), but this is not intended to
represent a restriction. f™1t he Jpresent invention which contain
basi ¢ ni trogen-contai ning groups ca bﬁ/ uat’er ni sed using agents such as
(G -C4)al kyl halides, for exanple nethyl hyl , isopropyl and tert-butyl
chl oride, brom de and iodide; di(Cl-C4)al kyl sulfates, for exanple
di met hyl, diethyl and dianyl sulfate; (C10-C18)al kyl_ halides, for exanple
decyl, ﬁodecyl, | auryl, myristyl and stearyl £R 0 brom de and i odi de;
and arQ (Cl-C4)al kyl halides, for 25exanpl e[ ori de and phenet hyl
droni de. Both water- and_oil~soluble ng to the invention
‘can be prepared using sichNal t s\ Thesab \ i pharmaceutical salts
whi ch are preferréd¥incl ude \acetAat e, \trl‘luoroacet - besylate, citrate,
fumarate, gluconat ¢ m succi nate, higppurate, hydro- 30chl oride,
hydr obr om de, iseth ﬁnﬂandelate, megl um ne, nitrate, ol eate, phospho-
nate, pivalate, phosphate, stearate, sulfate, sulfosalicylate, tartrate,
t hi omahate, tosylate and tronmetham ne, but this is not intended to
represent a restriction. P _LLguIar preference is given to

omi

hydr ochl ori de, dlh.drachlorld- hydr o i ge, eate, nesylate,
phosphat e, sul fate & At_e7 2011 EP2010/ 007003 61

The acid-addition|salt§ basi c conpo&ndg’of mula (1) are prepared
by bringing the free ba brm into contact wt

desired acid, causigg tt

sufficient anount of the
formation of the salt in a conventional manner.
The frgﬁ base can be\regenerated by 5bringing the salt forminto contact

wi th a“base and isolating the free base in a conven-

S
/ h’?\CN/\V/\/\/\OH

25 O
[ )N NH
N \__/
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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 egyo $HshsBS Sol ubility in polar solvents; for thePBH&BﬂﬁﬁﬁWﬂB t he
i nvention, (%omever the salts otherw se correspond to the respec |ve ee
base forms thereof. 10 As nentioned, the pharmaceutically acceptable
base-addition salts of the conpounds gf the formula (1) are forned with
metal s or am nes, such as alkali netals and al kaline earth netals or
organic amnes. Preferred netals are sodium potassium nagnesi um and
calcium Preferred organic am nes are N, N -di benzyl et hyl enedi am ne,

15chl or opr ocai ne i di et hanol am ne, el hyl enedi am ne,

N- net hyl - D- gl ucap@ The base-additign salts of acidic
conpounds accord ion(a?b prepared by byi Qgrng the free acid

forminto contac mount of base, 2Qc¢ausing
the formation of” the salt eonwent i onal na f evacid can be
regene- rated by bringing the salt forminto cehtact with i-d and
isolating the free acid in a conventional manner. The free acid forns

differ in a certain respect fromthe
respect to certain physical properties
solvents; for the purposes of the inve

orresponding salt forns thereof with
such as solubility in polar
i on, however, the salts otherw se

corre- 255pond to the respeoLHVe fr acid forns thereof. | f gﬂconpound
according to the iryention uoqp Nomgvgn\ﬁpe\gpoup whi ch i s capabl e of
f or m ndOphar macewti ca cept abl ts of this type, the invention al so

enconpasses nul ti 5. Typi cal nultlple salt forms include, for
‘exanpl e, bitartrat Qdracet ate, di fumarate, dineglum ne, diphosphate,

di sodi um and tri hydrechloride, but this is not intended to represent a
restriction. Wth regard to that stated above, it can be seen that the
expressi on "pharmaceutical ly factept a salt"” in the present connection is
i i el Swhi th-eqnprises?a conpound of the
fornulg (I') in the oneNof its salts, in particular WO

2011/0 5732PCT/E' D3 62 if this salt forminparts inproved

phar macoki neti ¢ prepertigs on the active ingredient conpared with the free
formof the active {ngredient or any other salt formof the active

i ngredi ent used earlier. The pharmaceutically acceptable salt formof the
active ingredient can al so pre i i

time with a desireg 5

earlier and can e

this agpive ingred mnth r espect

body. The inventi OR frernore rel ates to nedi canents conprising one or

nore com

25
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10pounds of the formula (1) and preferred enbodi nents depicted here and

di scl osed com pounds, where conpounds of the formula (1) in which (a) ML =
N, M = GRbo11M8252S, and (b) Y1 = CH and Y2 = N, and (c)PQT/EPz010e09T003 = 1,
are not excluded, and physiologically acceptable salts, derivatives,
prodrugs, solvates. tautoners and stereoi soners thereof, including mxtures
thereof in all ratios, for use in the8&reatnent of diseases which are

15i nfl uenced by inhibition of Sph kinase 1 by the conpounds of the fornula
(1) and and the enbodi ments depicted here and di scl osed conpounds. A
correspondi ng use for the preparation of a nedicanment for the treatnent
and/ or prophylaxis of the abogg-nentioned conplaints is intended to be
included. In a preferred en

ment/, diegnegts conpri sing one or nore
conpounds of the 2Q for I@>¥ﬂ%£i£§&£ﬁred nbodi nents depicted here and
di scl osed conpou @ . N her cl aiﬂ’e%,swgfre conmpounds of the

formulg (1) in N, M = CR19, = S—@nd (b) Y1 = CH and Y2
= N, and (c) n 1, are excluded, and physiologically acceptable
salts, derivative pr odr ugs, sol vates, tautoners and stereoi soners

t hereof, including mxtures thereof in all ratios, for use in the treatnent

of di seases which 25are infl gerced i nhi bi titon of Sph kinase 1 by the
A—anNd th CBgepicted here and

di scl osed conpound X“correspondi ng use for the preparation of a
medi canment for t : pnt and/ or prophyl axis of the above-nentioned
conpl ailits i s intenged~6& be included. 30 Phar maceuti cal formul ations

Lcan be admi nisteredN n the formof dosage units which conprise a
‘predet er mi ned anobunt of activesi ngredi ent per dosage unit. Such a unit can

conprise, for exanple, 0.5 ng ta 1 .49, preferalyy my to 700 ng,
particul arly preferak p 100G, ny, Nof conpourf according to the
i nvention, depend e conditi Streated, the nethod of

adm ni strati on and e.age, weight and condition of the patient, or WD
2011/0%%732PCT/EP20 0/ 007003 63 pharnmaceutical formnulations can be

adm ni stered in the formof dosage units which conprise a predeterm ned
anount of active ingredient per dosage unit. Preferred dosage unit
formul ati ons are those which ose or part-dose, as

i ndi cated above, o ereqf of an active

i ngredient. Furthe 3 or atiéghs of this type can be
prepared using a p @ ich is genefally known in the pharnmaceuti cal

art. Phar maceu ormul ati ons can be adapted for administration via
any de2Dred suitable nethod, for exanple by oral (including buccal or
sublingual), rectal, nasal, topical 10 (including buccal, sublingual or
transdernmal ), vaginal or parenteral (including subcutaneous, intranuscul ar,
i ntravenous or intradermal) Odsé“SQgh formul ati ons can be prepared
using all processes known in téghpmh;iggguLLgak\gpﬁ\$x, for exanple,
conbi ning the actj LAgkedient’ Wi th t excl pi ent (sY 'or adjuvant(s).
15Phar maceuti cal ons adapte or oral adm nistration can be
adniniigered as
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separate units, such as, for exanple, capsules or tablets; powders or
granul es; solutions or suspensions in‘aq leous or non- aqueous | i qui ds;

edi bl e f owooorosRmam foods; or oil-in-water |iquid enmulsiREBERA10/007003
water-in-oil liquid emulsions. 20Thus, for exanple, in the case of oral
adm nistration in the formof a tablet or cap- sule, the active-ingredi ent
conponent can be conbined with an oral® non-toxic and pharmaceutical ly
acceptabl e i nert excipient, such as, for exanple, ethanol, glycerol, water
and the |like. Powders are prepared by conm nuting the conpound to a
suitable fine size and mixing it wth a pharmaceutical excipient conm nuted
ina simlar manner, 25such as, for exanple, an ediple carbohydrate, such
as, for exanple, starch or mannitol. A flavour, preservative, dispersant

and dye may |ikew se be present. Capsul es e produced by preparing a
powder m xture as™descri bed "b;%g_ d fNIling shaped gel atine shells
therewsth. Qdidan ts™ suc 1 for exanple, 30highly disperse
silicic acid, tal um Yt ear / cal cium stearate or pol yet hyl ene
glycol in solid f be added to the powder m xture before the filling

operation. A disintx ¥t~ or solubiliser, such as, for exanple, agar-agar,
cal ci um car bonat e 0r\sodi um carbonate, may |i kew se be added in order to
inprove the availability of the nmedi canent after the capsul e has been

taken. WD 2011/ 082732PCT/ EP20 0/ 007003 64 Inaddition, if desired or
necessary, suitable binders, lubricants and disintegfants as well as dyes
can |iRBwise be incorparated into the m xture it abh e bi nders include
starch, gelatine, naturwl sugars—such as, f¢ e, glucose or

‘bet a-l act ose, sweeteners na romigai ze~ pdatveat ~apd” synt hetic rubber,
such as, for exa , acacia, tra- %g anﬂh or sodyuntal gi nat e,

car boxynet hyl cel | ul ose, @Iyethylene glsreol , waxes, and the |ike. The
| ubricants used in the&se %sage forms include sodium ol eate, sodium
stearate, nmagnesium stearate, sodium benzoate, sodi um acetate, sodium
chloridg and the |ike. The disintegrants include, W1thout being restricted
thereto, starch, nethylgellul ose, agar, xant han gum and t he

li ke. The tablets are faymu
m xture, granulating or?&%y S )
di si ntegrant and pggssing the enti i ye.tablets. A powder

m xture is prepared by \m xi ng ted in a suitable manner
with a diluent or a base; descri bed above, and optionally with a binder,
such as, for exanpl e, <carboxynet hyl cel | ul ose, an al gi nate, gel atine or
polyviﬁglpyrrolidone, a dissolution 15 retardant, such as, for exanple,
paraffin, an absorptign accelerator, such as, for exanple, a quaternary
salt, and/or an absorﬁant, such as, for exanple, bentonite, kaolin or

dicalciunlphosphaﬁﬁi;?pe’p er mxture can be~grantl ated by wetting it
ag, f

Mith a binder, suc , r exanpl e, h paste, acadia nucil age
‘or solutions of cellW ose\gr pol yRer ng ) d pressing it through a
sieve. As an alternatPie to ranuIﬁLL%h, : ) Y e m xture can be run
t hroughsa tabl etting machi ne, \gi vl ng unﬂ. i Torm shape, which are
broken up to formgranules. The granul®s can be | ubricated by addition of
stearic acid, a stearate salt, talc or mneral oik in order to prevent
sticking to the tablet casting noulds. The lubricatgd m xture is then
pressed to give tabletg, The conpounds accops e invention can al so
be conbined with a free\JIomﬁ inert excip d then pressed
directly to give tablet§w¥u c ul ation or dry-
pressin% steps. AR ‘par ent or e protective/tayer consisting of a
shel | adUseal i ng | ayer, \a | ay f sugar /br polyner material and a gl oss
l-ayer of wax may biﬁZiS&er. Dyes cam®be added to these coatings in order
to be able to differentiate between different dosage units.

H
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30 Oral liquids, such as, for exanple, solution, syrups and elixirs,
can be prepared in the formof dosage units so that a given quantity
conpri seswa Jiessepeci fi ed anount of the compound. Syrups REHERS1EIEHEr ed by
di ssol ving the conmpound in an aqueous solution with a suitable flavour,
while elixirs are prepared using a non-toxic al coholic 35vehicle.
Suspensi ons can be formul ated by di sp&tsion of the conpound in a non-toxic
WD 20111082732PCT/ E P2010/ 007003 65 vehicle. Solubilisers and emulsifiers,
such as, for exanple, ethoxylated isostearyl alcohols and pol yoxyet hyl ene
sorbitol ethers, preservatives, flavour additives, such as, for exanple,
peppermnt oil or natural sweeteners or saccharin, or other.artificial
sweeteners and the like, can |ikew se be added, S The dosage unit

fornmul ations for oral administration can if gé € hbe encapsul ated in
m crocapsul es. The fornukatio n al so be mrepa\ such a way that the
rel easg i s extended or uch as € 234 by coating or

enbeddi ng of particu max and the |ike. 10 The
conmpounds of the figgmul a (1) sal t gol vat es and physi ol ogically
functional derivatives thereof can al sb be administered in the form of
| i posone delivery systens, such as, for exanple, small unilanellar
vesi cles, large unilanellar vesicl es and nultl-lanellar vesi cl es. Liposones
can be forned from various phosphollplds H,for 15exanpl e,

F The conpounds of the

f or mul 49 (I) and sakl s ¢ C i i dgryncti onal derivatives
thereof can al so be deli'wered ant i bodi es as i ndivi dual
carriers to which are coupl ed. The conpounds can

al so be cou- 20pl ed bl e polyners as targeted nedi canent carriers.

Such pol ynmers may encom ~pass pol yvinyl pyrrolidone, pyran copol yner,

pol yhydr oxypr opyl met hacryl am dophenol , pol yhydr oxyet hyl aspart am dophenol or
pol yet hyl ene oxi de pol yl ysi ne, gybstltuted by pal mtoyl radicals. The
conpoungs may furtkernore be oualed cl ass of bi odegradabl e pol yners
whi ch are suitable i rel ease of a nedi canent, 25 for
exanpl e pol yl acti g i ct one, polyhydroxybutyric
acid, polyorthoes acetal s, polydihyd pyrans, polycyanoacryl ates
and crosslinked o phipat hi ¢ bl ock copol yners of rogel s.

Phar maceutical fornulations adapted for transdernal mni stration can be
adm ni - 30stered a$S i ndependent plasters for extended, close contact with

t he epldernls of the recipient.sThus, for exanple, the active ingredient

can beZ8elivered fro 0 tophore5|s as described in general
ternms in Pharnmaceutical &;‘3% 141986) .
OH
. .
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WO 2011/ 082732PCT/ EP2010/ 007003 66 Phar maceuti cal conpounds adapted for
topi cal adm nistration can be fornmul ated as oi ntnents, creans, suspensions,
| oti ons, yowderas27xol utions, pastes, gels, sprays, aerosotGr/BR2001/0030035F0r
the treatnment of the eye or other external tissue, for exanple nouth and
skin, the fornulations are preferably applied as topical ointnent or cream
In the case of fornmulation to give antbintment, the active ingredient can
be enpl oyed either with a paraffinic or a water-m sci ble cream base.
Alternatively, the active ingredient can be fornmulated to give a creamw th
an oil-in-water cream base or a water-in-oil base. 10 Phar maceuti ca
formul ati ons adapted for tOpIC%! application to the eye include eye drops,
in which the active ingredie s di/sso|ved or suspended in a suitable
carrier, in particyld leg | vemi—— 15Phar maceuti cal formul ations
adapted for topicata i in BheJﬁDuth encom pass | ozenges,

pastil kes and nou
rectal adm nistra pbe adm nistered in the formof suppositories or
enemas. 20 Phar na i formul ati ons adaptad for nasal adm nistration
in which the carriér 'substance is a solid conprisgya coarse powder having a
particle size, for exanple, in the range 20-3%0 microns, which is

adm nistered in the manner in which snuff is taken, i.e. by rapid

i nhal ation via the nasal passage§ fro ont ai ner contai ning the powder 25
held cl ose to the Sui t abl e | ati\ons for adm nistration as nasal
spr ay 3P nose dr ops 3 i i Mtibst ance enconpass
aetive-ingredient . ~OHPhar maceuti ca

f-or mul ati ons adap m ni stration by in at i on enconpass 30finely
particul ate dusts ox{m St whi ch can be gene by various types of
pressuri sed di spensers mnth aerosol s, nebul i sers”Ofvdginsuf fl at ors.

Phar maceuti cal fornul ati ons adapt ed for vagi nal admi nistration can be

in water

admi nis- tered as pessaries, tanpons, creans, g¢ls, (Pastes foans or spray
formul agi ons. WO 2011/082732PCT/EP2010/00733i1>““/
N
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67 Phar maceuti cal fornul ati ons adapted for parenteral adm nistration

i ncl ude a@eRySosad non-agqueous sterile injection sol uti opSr/ERIEPHEHIRT
anti oxi dants, buffers, bacteriostatics and solutes, by nmeans of which the
formulation is rendered isotonic with the blood of the recipient to be
treated; and aqueous and non-aqueous gferile suspensions, 5which may
conpri se suspension nedia and thickeners. The fornul ati ons can be adm ni -
stered in single-dose or nultidose containers, for exanple seal ed anpoul es
and vials, and stored in freeze-dried (lyophilised) state, so that only the
addition of the sterile carrier liquid, for exanple water for injection

pur poses, imredi ately beforejuse is necessary. |Injection solutions and
suspensi ons prepared in adtordance with the reci pe can be 10prepared from
sterile powders, granul gsAand_tablets. It goes without saying that, in
additign to the ahove parti

ri ntioned constituents, the fornul ations
may al so conprise dfher. ag khﬁ§U§§§Ziﬁn_the art with respect to the
particul ar type o ation; t ; fd\ﬁg{:;ple, formul ati ons which are

suitable for 15orfa dmigi stration may conpkise flavours.. A

t herapeutically effgctive amount of a conpoundoef the forrmula (I) depends
on a nunber of factors, including, for exanple; the age and wei ght, the
preci se condition that requires treatnment, and its severity, the nature of
the fornulation and the net Rod of ad- 20m nistration, and is ultimtely
determified by the treating gdoctor or vet. However, an effective anount of a
conmpound according to the inwent] on f the treatment of neoplastic grow h,
for exanple col on ar r&%nomé?Lrﬁggenerally in the range fromO0.1
to 100 ng/ kg of bed f e rggif& nty (manmmal ) per day and
particularly typi he range fromilto ng/ kg of body wei ght per
day. Thus, the act- pent per day 25for an aault manmal wei ghing 70 kg
is usually between/R) and 700 ng, where this anountCgan be adm ni stered as
a singhg dose per day or usually in a series of part-doses (such as, for
exanple; two, three, four, five of six) per day, so that the total daily
dose is the sane. \&n -ffective/a nt a\salt or solvate or of a
physi ol ogi cal |y funs{i ong derlv%EEVENthere GAn be determned as the
fraction of the e N-ve f th&ﬁgo onpound cording to the

i nvention per se. in be|assuned that simla es are suitable for the
treatment of othe oAthl L6ns nenti oned above. The invention
furthernore rel ates/to pharmaceutical comnposition cSﬁbrising a
therapeatically effective amount of at | east one conpound of the formula
(1) and the 35preferred enbodi+ents icted here and di scl osed conpounds.
n a preferred enbodi nent, a

a

phar maceuti cal conpC 3 pi ct ed His claimed conprising at | east
one additional conhp | ected fro he g p consisting of
physiologically a ptable extenders, adjuvanty, additives, diluents,

ve substance, apart from
odi nents depi cted

exci pi ents and/ or 58di t i onal pharmaceutically ac
t he coggounds of the'formula 5(1) and the preferre

here afnd di scl osed conpounds. HO
S
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The invention also relates to a kit conprising a therapeutically effective
anmount of at | east one conpound of the forrmula (1) and the preferred

enbodi menW® 2&1088738d here and di scl osed conpounds and/ or RET/ERGEY/00GHE
pharmaceutical conposition as depicted 10here and a therapeutically
effective anount of at |east one further pharnmacol ogically active
substance, apart fromthe conpounds o#3the forrmula (1) and the preferred
enbodi ments depicted here and di scl osed conmpounds. The kit conprises

sui tabl e contai ners, such as boxes, individual bottles, bags or anmpoul es.
The set may, for exanple, conprise separate anpoul es, each containing an 15
effecti ve anount of a conpound the formula (1) and/or pharmaceutically

usabl e derivative ayt one nd stereoi soners thereof,
i ncludi ng m xtures bi;*raﬂios, ngand an effective amount of a
further nedicanen greéli ent \in dissqlved or |yophilised form 20
are suitable as pha eutical active ingredients
for manmal s, espe humans, in the treatnent_ of sphingosine
ki nase-i nduced di s-/R5eases. These di seases i nclyde e proliferation of
tunour cells, pathological neovascu- |arisation®(or angi ogenesis) which
promotes the growth of solid tunmours, ocular neovascul arisation (diabetic
retinopat hy, age-induced degeneration and the |ike) an

inventhgn enconpass
physi ol'ogically a
of a nmedi canent f0
carci nomas for the s
urogenital tract carcinoma, carcinoma of the |ynp System stomach
carci noma, |aryngeal carcinoma and |lung car- 35c¢f noma. A further group of
preferred fornms of cancer are nonocytic | eukaem a, |lung WO

2011/ 082732PCT/ EP2010/ 007003 69 i smal | -cell 1ung carci nonas,
prost attg cancer, i angreaty c cancer, ovarian carcinons,
renal cancer, liver i omas sand breast carcinona.

N
Preferred
ebral carcinom,

” A=
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Li kew se enconpassed is the use of the conmpounds according to the invention
5and/ or physiologically acceptable salts and sol vates thereof for the

pr epar at i a »i1/é82m@di canent for the treatnment or preventiprr/pboaeirasase in
whi ch angi ogenesis is inplicated. Such a disease in which

angi ogenesis is inplicated is an ocul ar di sease, such as retinal
vascul ari sation, diabetic retinopathy44 age-i nduced macul ar degenerati on and
t he 10l ke. The use of conpounds of the forrmula (1) and/or
physi ol ogi cal |y acceptable salts and sol vates thereof for the preparation
of a rnedicanent for the treatnent or prevention of inflammatory di seases
also falls within the scope of the present invention. Exanples of such

i nfl ammat ory di seases i ncl ude rhetpe hritis, psoriasis, contact
dermatitis, 15del ayeg eacty on and the |ike. Al so
apppounds, of theyhornula (1) and/ or

and sohvajes tRereof for the preparation

a di sease or condition
|y effective anount of
ed to a sick mammal in
need cf such treat The t herapeutic anpunt ~es according to the
speci fic di sease and can be deternlned by the person skilled in the art

wi t hout undue effort. i nvention al so enconpasses the
use of conpounds of the fornuja r physiologically acceptable salts
and sollQates thereg Q aration/of a 25nmedi canent for the
L-reatment or prev @@ [ Nl ari gation. Met hods for the
treatnent or preve ocul ar di seases, h as diabetic retinopathy
and age-i nduced nmacuf ar ~degenerati on, ar
The use for the tréatnent or preventloﬁDOf inflammatory di seases, such as
rheumatoid arthritis, psoriasis, contact matitis and del ayed
hypersensitivity reaction as mg!l as the 30treatnment or prevention of bone
pat hol ggi es fromthe group osgedsarcom~osteoarthritis and rickets,

li kewise falls withi e priesent invention. Besides the
conmpounds of the Y ' ors /A hereof can also be used for the
treatnment of the s : WO 20111 0827¢2PCT/ EP2010/ 007003 70 The
conmpounds of the B¢ red to patients for the

treat nent of cancer/ L ng tunours. The invention thus
relates to the use’of* conpounds of the ), and pharma- 5ceutically
usabl e derivatives, solvates, tautoners andDstereoi soners thereof,

i ncl udikfig
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m xtures thereof in all ratios, for the preparation of a nedicanment for the
treatnent of diseases in which the inhibition, regulation and/or nodul ation
of ki nasewsigpRds2izzansducti on plays a role. 10Preference gsr/geemohene to
Sph ki nase. Preference is given to the use of conpounds of the formula
(1), and pharmaceutically usable derivatives, solvates, tautonmers and
stereoi soners thereof, including m xt48es thereof in all ratios, 15for the
preparation of a nmedicanent for the treatnment of diseases which are influ-
enced by inhibition of SphKl by the conpounds of the fornula (1) and the
preferred enbodi nents depicted here and di scl osed conpounds.

The di seases to be treated are preferably selected fromthe group
20hyperproliferative disease;,tnfla ory di seas angi ogeni ¢ di sease. The
hyperproliferative/di sease ﬂs é}e%Mrabl @M@Ebedﬁ@}on1the gr oup cancer
(tunour di sease) cherasi s, resyenosis, proliferative disease of the
mesangisal cells, 5§, 25 The tunour disease is preferably selected
fromthe group {38 of the squamous epithelium the bl adder, the
stomach, the kidnefys, of head and neck, the oesophagus, the cervix, the
thyroid, the intéstitne, the liver, the brain, the prostate, the urogenital
tract, the |ynPhatic system the stomach, the larynx, the lung, 30the skin,
nonocyti c | eukaem a, ,l ung adert®carci , small-ceall lung carcinona, pan-
creatic cancer, glyobl astoma,| br ff car inonar\gpﬁtq\nyeloid | eukaem a,
chronic nyel oid | eukaemnm e hatic Méukaéni a, " chronic | ynphatic

| eukaeriPa, Hodgki ins |lynmphoma. WO

2011/ 082732PCT/ EP 003 71 The proliferative di sease of the
hesangi al cells is xtably selected fromthe group

gl onerul onephritis; di abetic nephropathy, malignant nephrosclerosis,
thronbotic m croangi opathy syndrome, transplant rejection, glonerulopathy.
5 The inflamatory di sease is preferably\selected fromthe group

S
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I nfl ammat ory bowel disease, arthritis, atherosclersosis, asthma, allergies,
i nfl ammatory ki dney di seases, multiple scleros:s, chronic obstructive

pul nonar yw@ 20€66882732i nf | ammat ory skin di seases, pardontal BIEERH&E07003
psoriasis, T-cell-pronmoted i mune dis- 10ease. The inflammatory bowel

di sease is preferably selected fromthe group ulcerative colitis, Crohn's
di sease, non-specific colitis. 15The 48 cell-pronoted i mmune di sease is
preferably selected fromthe group al l ergic encephal onmyelitis, allergic
neuritis, transplant rejection, graft-versus-host reaction, nyocarditis,
thyroiditis, nephritis, system c |upus erythematosus, insulin-dependent

di abetes nellitus. 20The arthrgtis disease is preferably selected fromthe

group rheunmat @i d arthritfs, osteoaythritis, Caplan's syndrome, Felty's
syndrone, Sjogren' s Sypd( ope pondyl i p+ kyl osans, Still's disease,
chondr ocal ci nosi s ic arthrits, tic fever, Reiter's disease,

W ssl eB' s syndrone : i nfl ammatory ki dney disease is preferably

sel ected fromthe gkoup gl onerul onephritis, grgnerular injury,
nephrotic syndrone, interstitial nephritis, |upus mMdphritis, Goodpasture's
syndronme, Wegener's granul onatposis, renal vasculitis, |gA nephropathy,

i di opatic glonerular, di seasg. 80T mfl ammatory skin disease is preferably
< i a&1sN at gpi ermatitis, contact sensitivity,
S pr ably sel ected fromthe group

selected fromthe
acne. The angi oge
diabeti§ retinopa ritis, cancer, psorigsi o Kaposi's sarcons,
o] angi ogenesi s, atherosclrgrotyc plaque
meovascul ari sation, ‘angi ogeni c eye WO 2011/082732PEKZEP2010/007003 72
f

haenané ma, 35nmyogqrdial

di seases, choroidal neovascul arisation, retrolental fibroplasia, macular
degeneration, corneal transplagt rejection, rubeosis iridis, neuroscular
gl aucoma, Oster Webber syndrip 5The i nventi &h furthernore relates to
medi caments conpri $n zgaﬁ?ﬁconw p@gg?ﬁ\g%/Lbe formula (1) and
preferred enbodi ne cted here d distlos cofbounds, and

physi ohggical ly a ) » salts, derivatives, prodrugs, solvates,

tautoners and stereqi sorfers thereof, including m xtures thereof in al
rati os, 10

NH,
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The invention furthernore relates to nedi canents conprising one or nore
conpounds of the fornula (1) and preferred enbodi nents depicted here and
di scl osed,g qﬁpg , and physi ol ogi cally acceptabl e saltswjgﬁﬁjy@&hmgs,
prodrugs, soO es, tautomers and stereoi soners thereof, 1nc 3ing m xt ur es
thereof in all ratios, 15for use in the treatnent of diseases which are
i nfl uenced by inhibition of Sph kinasgy 1 by the conpounds of the formula
(1) and and and the preferred enbodi nents depicted here and di scl osed
conpounds where the diseases to be treated are selected fromthe group
consisting of: "hyperproliferative disease, inflammtory disease,

angi ogeni ¢ di sease, fibrotic disease of the lung, kidney, |iver and the
heart, 20cancer (tumour disease), atherosclerosis,INestenosis,
proliferative di sease of the nesangial cells, p asis, tunmour of the
squanous epithelium the bl adder, tEe St t he*ki dneys, of head and
neck, he oesophaous the ce Vlék_h et the intestine, the liver,
the br t he prost genital,tract, the lynphatic system the

stonach, the | ary t he skih, nonocytic |eukaem a, |ung
adenocarci - 25n0 | ung carci noma, pancreatic cancer,
gl i obl astoma, breast ma, acute nyeloid | eukaem a, chronic nyeloid

| eukaem a, acute Tynphatic | eukaenm a, chronic |ynphatic |eukaem a,
Hodgki n' s | ynphoma, non-Hodgkin's | ynphonma, gl onmerul onephritis, diabetic
nephropat hy, rnalignant nephrosclerosis, throrfoti ¢ m croangi opat hy
syndrone, transplant rejection, glonerul opathy, NI ammtory 30bowel
di.sease, arthritis, asthmma, algerglﬁs#\:nfla tor \ ki dney di seases,
ful ti pl e sclerosis, chronic "'22“‘ﬁ ive nary di sease, inflammatory

i i , pardarit al p : cef -pronoted i mune di sease,
8. ea non-specific colitis, allergic
c neuritis, transplant rejection,
, hyccarditis, thyroiditis, nephritis, systemc

encephal onmyel itis
graft-versus- host

35Iupu§ eryt hemat osus; insulin-dependent di abetes nellitus rheumat oi d
arthrlt? 73 osteoarthritis, Caplan's syndrone Ity S syndrone

Sj ogren' s syndrone, spondylltls ankyl osans, Stll di sease,
chondrocal ci nosi s, netabolic arthrltls rheu c f ver, Reiter's disease,
Wssler's syndrone gIonerquBephr rular injury, nephrotic
syndrone interstitia nephtlt ephrltls Goodpasture' s syndrone,

Vth itis, 1gA nephropathy, idiopatic
dernatltls contact sensitivity, acne, diabetic
retinopat hy, Kaposi onwa, haenangiona, nyocar di al angi ogenesi s,

at herosclerotic p e neovascul ari sation, angi ogeni c eye di seases,
choroi dal neovascul ari sation, retrolental fibroplasia, macul ar
degeneration, corneal transplant rejection, rubeosbg_trldis, 10neur oscul ar
glaucoma, Oster Webber syndrone". A correspondi Nise for the preparation
af a nedi canent for the treat nt and/ or proph aX| of the above-nentioned

conpl aints and al so a net hod t hg treat nent of the sai d diseases
conprising the admpistratiop of e or e conpounds according to the

invent¥8n to a patd pEedNof s an adm ni stration are al so intended

to be covered her

30

NH,

a /‘/

“\;}“
\Lhﬁ\DH
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In a preferred enbodi nent, medi canents are furthernore clained which com
prise one or_ nore conpounds of the formula (1) and preferred enbodi nme
depi ct ed WERTHIRHi scl osed conpounds and phyS|oIog|caIIyP%BE%ﬁH%%F@BsaItS
20deri vatives, prodrugs, solvates, tautoners and stereoi soners thereof,

i ncl udi ng m xtures thereof in all rat%?s, for use in the treatnment of

di seases which are influenced by inhibition of Sph kinase 1 by the
conpounds of the formula (1) and and and the preferred enbodi nents depicted
here and di scl osed conpounds, where the diseases to be treated are sel ected
fromthe group consisting of: "hyperproliferative 25di sease, inflammtory
di sease, angiogenic disease, fibrotic disease of thelung, kid- ney, liver
and the heart, cancer (tunour disease), atheros osis, restenosis,
proliferative di sease of the_ngsangi cells soriasis, tunour of the
squanous epitheli the bl agldel,, {/he ongch, the kidneys, of head and
neck, ®he oesophagu Luik. the yroid, the intestine, the |iver,

t he braln the pro he urogenl al traets 30the |ynphatic system the
st onach, the | ar yn ng, the skin, nonocyy c | eu- kaem a, |ung
adenocar ci noma, s -c€ll lung carcinoma, pancreatic cancer, glioblastong,
breast carcinom, “acute nyel oid | eukaem a, chronic nyel oid | eukaem a, acute
| ynphatic | eukaem a, chronic |ynphatic | eukaem a, Hodgkin's |ynphoma,

non- Hodgki n' s | ynphonae, gl onmerul onephritis, diabetiz nephropathy, nmalignant

nephro-435scl erosis, ,thrombotic gncro opat hy syndrone, transpl ant
nna ory omel di sease, arthritis,
di mul tiple sclerosis,

rejectlon gl oner

asthma, allergies

¢hroni c obstructi Y dﬂ%ease\~+hﬁla tory ski n di seases,

pardontal di seases pr onot ed | mmune di seasg, ulcerative colitis,
Crohn' s di sease, #fic colitis, allergic erdephal onmyelitis, allergic
neuritis, 5transplf rejectlon, graft-versus-host reaction, nyocarditis,
thyroiditis, nephfitis, system c |upus erythenmatosus, insulin-dependent

di abet @88 nellitus, rheumatoid arthrltls osteoarthritjs, Caplan's syndrone,

Felty's syndronme, Sjogren's syngrone ondyLLtLﬁrh' | osans, Still's

di sease, chondroca c'nosis, $ aﬁ thl 'S, rheumatic fever Reiter's
di sease, Wssler's | one Ntis, glonerular 10|njury,
nephroti c syndrong nep H/i's, hupus nephritis, Goodpasture's
syn- drone, Wegeng gran Ionat05|s renal vasculitis, |gA nephropathy,

i di opatic gl omerula , atopic dermatitis, Oont act sensitivity, acne,
dlabetbﬁ retinopatHy, Kap05| S sarcons, haenanglona nyocar di al

angi ogénesi s, atherosclerotic plaque neovascul arisation, angiogenic eye

di seases, choroi dal neovascul arissation, retro- 15l ental fibroplasia,

macul ar degenerat|on rejection, rubeosis iridis,

neur oscul ar glauco-- ". A corresponding use for the
preparatlon of a ment_and/ or prophyl axis of the
above- ment i oned c hl"'g

di seases conpri si ng

and al so a ne\hod r the treatnment of the said
m ni stration of a"or nore conmpounds accor di ng
to the2bnvention tg

8 20patient in need of s ch an adm ni stration are al so

intended to be covered here. In a preferred enbodi nent, a nedi canent of
this type conprises at | east one addition phar macol ogi cally active
substance (therapeutic agent, i canent, ingredient).
30 j/f H,
HO
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25In a furthernore preferred enbodi ment, the nedicanent is used before
and/or during and/or after treatmvent with at | east one additional

phar macol Qg %@ldgs78Ct i ve substance. The di scl osed conpoungist/ef2otren7besr nul a
| can be adm nistered in conbination 30with other known therapeutic agents
(pharmacol ogi cal l y active substances), includ- ing anticancer agents. As
used here, the term"anticancer agentidgrelates to any agent which is

adm nistered to a patient with cancer for the purposes of treating the
cancer. 75 The anti-cancer treatnent defined herein nay be applied as
a sole therapy or may involve, in addition to the conpound of the

i nvention, conventional surgery or radlotherapy or chenot herapy. Such
chenot herapy may include one or nore offfGhe follow ng categories of anti-
tumour agents: 5(i)antiproliferative/anti pl asti c/ DNA- damagi ng agents and

combi na- tions thereof, cal owncol ogy, such as al kyl ating
agents(for exanple ciLs- plati tin,/ey¥ophosphani de, nitrogen
nustarg mel phal a C i bysul pN and nitrosoureas);

antinetabolites ( such as fluoropyrimdines |ike
5-fl uorouracil and raltitrexed, nmethotrexate, cytosine
10ar abi nosi de, hyd uréa and gentitabine); antitunour antibiotics (for
exanpl e ant hracyclines, |ike adrianycin, bleonycin, doxorubicin,
daunonyci n, epirubicin, |darub|C|n m t onmyci n-C, dacti nonycin and
rnithranycin) ; antimtotic agemt xanmpl e vinca al kal oi ds, |ike

vi ncri g0i ne, vinblasti / nd vinorel bine, and taxoids, like
t.axol and taxoter PO _SOIMe oid (f ogyexanpl e epi podo-
15phyl I ot oxi ns, i S posi de msacri ne, topotecan,

i rinotecan and can i nti cg—hagents (for exanple
all-trans-retinoic i cis-retinoic acid antf€hreti ni de);

(ii)cytostatic agents, such as anf i oestrogens or exanpl e tanoxifen, tore-
m f ene, ral oxifene, droloxifene and |odoxyfene) oestrogen receptor

domnrqulators 20(for exanple fulvestrant), téandrogens (for exanple

bi cal utam de, flutam de, nilut- am de and cypr% .eronédacetate), LHRH

ant agoni sts or LHRH agonists (for exanple goser . leuprorelin and

buserelin), progesteragnes (f

gest acet ate), aromatase
inhibitors (for examl e_as af i?r%\ | e, Hozol e, vorazole and exenestane)
and inhibitors of [5a- re/u ase, suc finasteride; 25(iii)agents which
inhibit cancer cell ipyasilon (for exanpl e netall o-

20
and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-
ers and sterecisomers thereof, including mixtures thereof in all ratios.
25
The invention also relates to the precursors of the compounds of the formula (1),
to medicaments which comprise these compounds, and to the use thereof for the
treatment of diseases as described for the compounds of the formula (1).
30 Compounds of the formula (I} are also taken to mean the hydrates and solvates

of these compounds, furthermore pharmaceutically usable derivatives.
The invention also relates to the optically active forms (sterecisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and solvates of

these compounds. Solvates of the compounds are taken to mean adductions of inert

35



protei nase inhibitors, |like marimastat, and inhibitors of urokinase

pl asm nogen activator receptor function); (iv)inhibitors of growth fact or
funetion, w{pJ | e such inhibitors include growh fact

growt h fact ormraésgg%t or antibodies (for exanple the anti - p%wgf%)ll]ﬂ antl body
trastuzumab [HerceptinTM and the anti-erbbl antibody cetuxi mab [0225]),
farnesyl transferase inhibitors, tyrogne kinase inhibitors and
serine/threoni ne kinase inhibitors, for exanple inhibitors of the epidernmal

h f f anj .
S e S PR R AR 8 wfﬁ@né‘%%%%%%;‘”s
qui nazol i n- 4fceier are] fior xan3BAZDARB 9y di Bsalr pteenyl ) -6 I's
CZaerst hor et NS0t PP R MBSk SURE Mty SPL Al Bes 1

6- acryl am do- N-( uor o 1'"nopr

4-amne (O pABIBYg ygmpamdexanpl e i nhibitors of the platelet-derived growth
factor famly a n s _of th e 0, tor
fam | y5 5(v) ant Pgoﬁétﬁq)d%%{ﬁpes aer(lfjlt‘ijeR 10 R}?“‘”%°E”ﬁ%8§”e£vﬁ%?ﬁc T%I}’rhﬁlﬁgl Mcﬁ Hca% fect S
of vascu- | abeemdmtjlfued ibgImegane wt, iorf exatnpie, alkiylosr seylarplpes, tmeceatids: mmrs:l ar
endot hel i al or. anti bod bev b ounds
such as t host diacBrBtks A% kit Heaf R Bh aReps AT bEersfRhe Vo
97/ 22596, V\Oc@rﬂb&ﬁ)ﬁﬁEachr@ﬁbiﬂ%ﬁﬁermnd WO 98/ 13354) and conpounds that work
by ot her mechan rin av83
Function and and o] RylcS ERMadasbadl i gl ifle fhub 0B, 0o

conbr etigst at hocahding halthednzntion] sasdiescrlitesietbr erampit einmiat J.drtarmpatse st -67

appl i cations %589/ 02166, WD 00/ 40529, WD 00/41669, WO 01/92224, WO

02/ 04434 and( 2/ 08213; (vii) antisense therapies, for exanple those
which are directed to the tar- 15gets |listed above, such as ISIS 2503, an

anti-Ras antisense; . (ylii) gene thera roach cl udi.n for
exanpl e, approa@ﬁ%gxl?%?s'?'é-ef#ﬁl:%{’(‘?%% n ﬁ“&%#ﬁ‘gﬁ?“’@@ﬁié‘ m%c{}?ﬁﬁnee[g gBe&?‘rant
p53 or aberr phérn&%@ﬂﬂcﬁ)bct&@@@edu@ﬁﬂiﬂ( Gzes (h a Bssuedsysrary, rmlrmlcaf tutagn
t her apy appr hes, suc t hose o e deanm nase m di ne
i naee 15 5P BaRies ro" ek Ea et e prR ™ 2h deyBaar Sashie her
i ncreasi ng peéqeerﬁhet ot sHyarkm. t o chem)t herapy or radi ot herapy, such as
mul ti-drug resi Fnt gcpd(l:t%ngt%réeex%peesgi%ﬁxt’he%%guticaHy effective amount” denotes an

amount which, compared with a corresponding subject who has not received this

amount, has the following consequence:

20 improved treatment, healing, prevention or elimination of a disease, syndrome,
condition, complaint, disorder or side effects or also the reduction in the advance of
a disease, complaint or disorder.

The term "therapeutically effective amount” also encompasses the amounts

e

which are effective for increasing normal physiological function.

25
The invention also relates to the use of mixtures of the compounds of the for-
mula |, for example mixtures of two diastereomers, for example in the ratio 1:1, 1:2,
1.3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly preferably mixtures of
stereoisomeric compounds.
30

The invention furthermore relates to a process for the preparation of compounds
of the formuta () and preferred embodiments depicted here and disclosed com-
pounds and physiologically acceptable salts, derivatives, prodrugs, solvates, tau-
tomers and sterecisomers thereof, characterised in that

35 (a) a compound of the formula (Il



(i x) i1 mmunot herapy approaches, including, for exanple, ex-vivo and in- vivo

approaches for
as transfggti,
gr anul ocyt e-

i ncreasing the i nmunogenicity of patient tunour cells,

such

wh-4,h cytokines, such as interleukin 2, ingeffplokddnrdozor

g . . b
macr ophage col ony stinulating factor, approaches for

decreasing T-cell anergy, approaches using transfected i nmune cells,
as cytokine-transfected dendritic celds, approaches using
cyt oki ne-transfected tunour cell lines, and approaches using anti-idi

anti bodi es. 30The nedi canmgnt
exclusively, com bined w
Al kyl ati ng agents Cychgph
Hexanet hyl mel am ne Thi 6tep4
Procar bazi ne AltretamRde
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fregn Table 1 bel ow are preferably, but

e Busul fan | fosfam de Ml phal an

R8
(1)

in which R, R R®, R* R® R® R’, R® R® and m have the the meanings indi-
cated herein and L; has the meaning indicated below,

is reacted with a compound of the formula (ll1)

R10 R11
R12

L~ R13
H
R14 AV
R15

in which R'®, R R™? R® R™ R" R R" Y, Y, V, n, and o have the the
meanings indicated herein, L; has the meaning indicated below, "V-H" is
optionally provided with a protecting group (""V-protecting group"}, and subse-

guent steps indicated below are optionally also carried out,

Nllz 5 ! Hal
L1= NH and L2= product: M,=N, M,=5,0, M;=CR
s
o OHR19
ti= 1l oH and L2= NH,  subsequent oxidation and cyciisation product: M,=0,S, M,=N, M,=CR1?
R1g
9 T
Lt = lOH and L2= KrNHz subsequent cyclisation product: M,=0,5, M=N, M,=CR'®
C]' S R1g
L1= H and L2=
a lNHl product: M,=N, M,=CR,, M.=5
R1%
N‘OH Q
L1= lNH andlz= =N or lOH product: M,=N, My=N, M;=0

2
MM product: M,=N, M,=N, M,=0,5
L1 =" 4—Hal and L= H or B(OH), or B(OR), oroduct: M,=8,0, Mz=N, My=N
M, product: M1/M2/M3 =CR'™, N, 5, O
Q

| o
1= mNH and L2= kOH subsequent cyclisaticn product: M,=0,8, My=N, M,=N
)
NH,
LOH
v L
L1= o andL2= _\.:\N or = product; M,=C, My=N, My=0
| N.OH
L1= K. andLz= [l product: M,=C, M;=0, My=N
=y cl

such

otypic
not

e|conpounds of the fornmula (1). 77 Table 1

nmbuci | Dacar bazi ne Carnusti ne Lonusti ne



Estranusti ne phosphate Mechl or oet ham ne Streptozocin Tenozol om de Senusti ne
Pl ati num agents G splatin Oxaliplatin Spiroplatin Carboxypht hal at opl ati num
Tet rapl at | ) tin Iproplatin Carboplatin ZD 0473 (An | atin
(Aet emn) g&t%g}ﬁa&%lﬁn (Johnson WMatthey BBR-3464 (Hoffrnannip{g@%}é&%g{%m%
(Sum tono) AP-5280 (Access Anti netabolites Azacytidi ne Gentitabi ne

Capeci tabi ne 5-fluorouracil Floxuridigge 2-chl orodesoxyadenosi ne

6- Mer capt opuri ne 6- Thi oguani ne Cyt ar abi ne 2-fl uorodesoxycyti di ne

Met hot rexat e | datrexate Tonudex Trinetrexate

{b) the compound of the formula (1V)

5
R2 R1 R
R3
10
n R4
R5 R6 Ry
I'n Wh|Ch R1 R2 RS R4 R5 RG R? I;QS RQ R10 R11 R12 R13 R14 R15 R1E R17
15 M, M?, M®, Y4, Ys, V, m, n, and o and m [lacuna] the the meanings indicated
herein,
resulting from step (a) is optionally freed from the protecting group ("V-pro-
tecting group") and reacted with a compound of the formula (V)
(Y Y
20 V)
in which W has the meaning indicated herein and L denotes Cl, Br, | or
a free or reactively functionally modified OH group,
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 "aminocarbonyl" and vice versa.
35



Deoxycof ormyci n Fl udar abi ne Pentostatin Raltitrexed Hydroxyurea Decitabine
(Super Gen) d of arabi ne (Bi oenvision) Irofulven (M3 Pharrna) DVDC

( Hof f mannwiDe20Ra@sReR Et hynyl cyti dine (Tai ho ) Topoi sonmer AESEER2ANYEI7805r s
Ansacri neRubi t ecan (Super Gen) Epi rubi ci nExat ecan nesyl ate (Daiichi)

Et oposi deQui nanmed ( Chentsenex) Teni posi de or m toxantroneG matecan (Si gna-
Tau) Irinotecan (CPT-11)Difl onotecan ¥Beauf our -1 psen

7- et hyl - 10- hydr oxycanpt ot hec TAS- 103 (Tai ho) Topot ecanEl sam trucin
(Spectrum DexrAzerataerlkyTspobaargaed Jinkor] 08 Braphked; lkn&hes)l, Rixkdnd réores, ©

Ea'\'g‘g’;“ pharrng) BNR-ASR9 A BlePhMF b Kdte RHRESTE HME MR G IHE D580 A9 Kun
isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2-
or 2,2-dimethylpropyl, 1-ethylpropyl, hexvl, 1-, 2- | 3- or 4-methylpenty!, 1,1-,1,2-,1,3-,

5 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl, further preferably, for example, trifluoro-
methyl.

A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, pref-
erably methyl, ethyl, propyl, isopropyl, butyl, isobutvl, sec-butyl, tert-butyl, pentyl, hexyl,

10 trifluoromethyl, pentafluoroethy! or 1,1, 1-trifluoroethyl.

¢ Cyclic alky! {cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cylopentyl, cyclo-
hexyl or cycloheptyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
15 p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m- or p-
hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, -, m- or p-(N-methyl-
amino)phenyl, o-, m- or p-(N-methylaminocarbonyl}phenyl, o-, m- or p-acetamidophenyl,
o-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonyiphenyl,
o-, m- or p-(N,N-dimethylamino)phenyl, ¢-, m- or p-{N,N-dimethylaminocarbonyl)phenyl,
20 . 0-, m-or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)phenyl, o-, m- or p-
fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p- chlcrophenyl, o-, m- or p-(methyl-
sulfonamido)phenyl, o-, m- or p-(methylsulfonyl)phenyl, o-, m- or p-methylsulfanyiphenyl,
o-, m- or p-cyanophenyl, 0-, m- or p-carboxyphenyl, c-, m- or p-methoxycarbonylphenyl,
o-, m- or p-formylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-,
25 m- or p-{morpholin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-,
m- or p-{3-oxomorpholin-4-yliphenyl, o-, m- or p-(piperidinylcarbonyl)phenyl, o-, m- or p-
[2-(morpholin-4-yl)ethoxylphenyl, o-, m- or p-[3-(N,N-diethylamino)propoxy]phenyl, o-, m-
or p-[3-(3-diethylaminopropyi)ureido]phenyl, ¢-, m- or p-(3-diethylaminopropoxycarbonyl-
amino)phenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-
30 , 2,5, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3- 2.4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl,
2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-hitro-4-chlorophenyl, 3-amino-4-
chloro-, 2-amino-3-chloro-, 2-amino-4-chioro-, 2-amino-5-chloro- 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, 2,4,6-trimethoxy-
35 phenyl, 2-hydroxy-3,5-dichlorophenyl, p-iocdlophenyl, 3,6-dichloro-4-aminophenyl,



(Exel i xis) KW 2170 (Kyowa Hakko) BBR-3576 Novusgi arrna) Anti tunour
anti biotic Dactinonycin (Actinomycin D) Anonafi de Doxorubicin

(Adr i anycwa)pzeeeafsade Deoxyrubi ci nAnt hr apyrazol e Val r ubi cpaEeot i@zalze
Daunor ubi ci n (Daunonyci n) Losoxantrone Epi rubi ci nBl eomycin sul fate

(Bl enoxan) Therarubi ci nBl eonycinic acid 78 |darubicinBleomycin A
Rubi dazonBl eonycin B Plicanyci npMtom4gin C Porfironmyci nMEN-10755
(Menarini) Cyanonor phol i nodoxor ubi ci nGPX-100 ( Gem Phar maceuti c.
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4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-diflucro-4-bromophenyt, 3-bromo-
6-methoxyphenyi, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-
methoxyphenyl, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chiorophenyl.

Irrespective of further substitutions, Het denoctes, for example, 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyi, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 68-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-
3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or
-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-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6-
or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-,
4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7-
or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-,
5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothia-
diazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzofuranyl.

The heterocyclic radicais may also be partially or fully hydrogenated.

Irrespective of further substitutions, Het can thus also denote, for example, 2,3-
dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydrc-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl,
1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro—1-, -2-, -3-, -4- or -5-pyrrolyl,
2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-
imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,
1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridy],
1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyt, 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-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-,

~ B-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxzazinyl, further preferably 2,3-methylenedioxy-

phenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy}phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-ox0-
methylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore
preferably 2,3-dihydrobenzofuranyl, 2,3-ditydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
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(1 ndena) imidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-oxo-2,3-dihydrobenzimida-
zolyl.

5 Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.

Throughout the invention, all radicals which occur more than once may be identical
or different, i.e. are independent of cne another.
The compounds of the formula (I) may have one or more chiral centres and can
10 therefore occur in various sterecisomeric forms. The formula (I) encompasses all these

g forms.

Accordingly, the invention relates, in particular, to the compounds of the formula (1),
and the use thereof, in which at ieast one of the said radicals has one of the preferred

15 meanings indicated above.

The compounds of the formula {I) and also the starting materials for their preparation
are, in addition, prepared by methods known per se, as described in the literature (for
example in the standard works, such as Houben-Weyi, Methoden der organischen

20 Chemie [Methods of Organic Chemistry], Georg-Thieme-VerIag, Stuttgart), to be precise
under reaction conditions which are known and suitable for the said reactions. Use can
also be made here of variants known per se which are not mentioned here in greater
detail.

25 The starting compounds of the formulae (1), (Il1), (IV) and (V) are generally known. If

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-

30 amine, dimethylanitine, pyridine or quinolins.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bicarbonate
or another salt of 2 weak acid of the alkali or alkaline earth metals, preferably of potas-
sium, sodium, calcium or caesium, may also be favourable.

35
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-10° and 90°, in particular between about 0° and about 70°.

, normal

Examples of suitabie inert solvents are hydrocarbons, such as hexane, petroleum
5 ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene,
1,2-dichloroethane, carbon tetrachloride, chloroform or dichloromethane; alcohols, such
as methanol, ethanol, isopropanol, n-propanci, n-butanol or tert-butanol; ethers, such as
diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl ether
10 (diglyme); ketones, such as acetone or butanone; amides, such as acetamide, dimethyl-
acetamide or dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic acid or
acetic acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such as
ethyl acetate, or mixtures of the said solvents.

15 Particular preference is given to acetonitrile, dichloromethane and/or DMF.

Furthermore, free amino groups can be acylated in a conventional manner using an
acid chloride or anhydride or alkylated using an unsubstituted or substituted alkyl halide,
advantageously in an inert soivent, such as dichloromethane or THF, and/or in the pres-

20 ence of a base, such as triethylamine or pyridine, 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 protected amino and/ar hydroxyl 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 an 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 hydroxyl group, for example those which conform to
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the formula (1), but contain an R"O-alkyl group (in which R" is a hydroxyl-protecting
group) instead of a hydroxyalkyl group.

It is also possible for a plurality of - identical or different - protected amino and/or
5 hydroxy! 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-

e

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 "acyl 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 sulfonic acids, and, in particular, alkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples of such

20 acyl groups are alkanoyl, such as acetyl, propionyl and butyryl; aralkanoyl, such as
phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as POA; alkoxy-
carbonyl, such as methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC
and 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy-
benzyloxycarbonyl and FMQOC,; and arylsulfonyl, such as Mtr, Pbf and Pmc. Preferred

25 amino-protecting groups are BOC and Mir, furthermore CBZ, Fmoc, benzy! 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 not crucial since they are removed again after
the desired chemical reaction or reaction sequence; preference is given to groups having
1-20, in particular 1-10, carbon atoms. Examples of hydroxy!-protecting groups are, inter

35 alia, tert-butoxycarbonyl, benzyl, p-nitrobenzoyl, p-toluenesulfonyi, tert-butyl and acety!,
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(Cel gene) where benzyl and tert-butyl are particularly preferred. The COOH groups in aspartic acid
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 (1) 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, out 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 dichloromethane, 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 8:1. 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, Pmc and Mtr groups can, for example, preferably be cleaved
off using TFA in dichloromethane or using approximately 3 to 5N HCl in dioxane at 15-
30°, and the FMOC group can be cleaved off using an approximately 5 to 50% solution
of dimethylamine, diethylamine or piperidine in DMF at 15-30°.

25 Hydrogenolytically removable protectinig groups {for example CBZ or benzy!) 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). Suitabie sclvents here are those indicated above, in particular, for example,
alcohols, such as methanol or ethanol, or ethers, such as THF. The hydrogenolysis 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 5 to 10% Pd/C in methanol or THF or using ammo-

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 salts, 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,
I 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 hases, such as piperidine, diethanclamine and N-methylgluta-
15 mine. The aluminium salts of the compounds of the formula (|) are likewise included. In
the case of certain compounds of the formula (I}, 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 carresponding
salts thereof, such as acetate, trifluoroacestate, tartrate, maleate, succinate, citrate,
benzoate, salicylate, ascorbate and the like. Accordingly, pharmaceutically acceptable
acid-addition salts of the compounds of the formula (1) include the following: acetate, adi-
25 pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate,
bisulfite, bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride, chloro-
benzoate, citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitro-
benzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid),
galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate, hemisucci-
30 nate, hemisulfate, heptanocate, hexanoate, hippurate, hydrochioride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate, lactate, lacto-
bicnate, malate, maleate, malonate, mandelate, metaphosphate, methanesulfonate,
methylbenzoate, monochydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, oleate, palmoate, pectinate, persuifate, phenylacetate, 3-phenylpropionate,
35 phosphate, phosphonate, phthalate, but this does not represent a restriction.
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aluminium, ammonium, calcium, copper, iron(Ilf}, 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 potassiur, 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,

P caffeine, chloroprocaine, choline, N,N'-dibenzylethylenediamine (benzathine), dicyclo-

hexylamine, diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glu-
camine, glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine, meglu-

15 mine, N-methyl-D-glucamine, morpholine, biperazine, piperidine, polyamine resins, pro-
caine, purines, theobromine, triethanolamine, triethylamine, trimethylamine, tripropyl-
amine and tris(hydroxymethylymethylamine (tromethamine), but this is not intended to

represent a restriction.

20 Compounds of the present invention which contain basic nitrogen-containing groups
can be quaternised using agents such as {(C4-Cyalkyl halides, for example methyl, ethyl,
isopropyl and tert-butyl chioride, bromide and iodide; di(C4-Cg4)alkyl sulfates, for example

i dimethyl, diethyl and diamyl sulfate; (C,p-Cg)alkyl halides, for example decyl, dodecyl,
lauryl, myristyl and stearyl chloride, bromide and iodide; and aryl{(C,-C.}alkyl halides, for

25 example benzyl chloride and phenethyi bromide. 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, cleate, phospho-
“'nate, pivalate, phosphate, stéarate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate

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

Particular preference is given to hydroéhloride, dihydrochloride, hydrobromide,

35 maleate, mesylate, phosphate, sulfate ard succinate.
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(OOK- A inhibitor,
ing the free base form into contact with a sufficient amount of the desired acid, causing

the formation of the salt in a conventional manner. 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 metals or amines, such as alkali metals and
alkaline earth metals or organic amines. Preferred metals are sodium, potassium, mag-
nesium and calcium. Preferred organic amines are N,N’-dibenzylethylenediamine,

15 chloroprocaine, choline, diethanolamine, ethylenediamine, N-methy!-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 r:'fiffer 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 forming pharmaceutically acceptable salts of this type, the invention also
encompasses multiple 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 connection is taken to mean an active ingredient

35 which comprises a compound of the formula (1) in the form of one of its salts, in particular
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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 com-

10 pounds of the formula () and preferred embodiments depicted here and disclosed com-
pounds, where compounds of the formula (1) in which (a) M; = N, M, = CR™ M; = S, and
(b) Yi=CHand Y, =N, and (¢c) n=1 and o = 1, are not excluded, and physioclogically

acceptable salts, derivatives, prodrugs, solvates, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios, for use in the treatment of diseases which are

15 influenced by inhibition of Sph kinase 1 by the compounds of the formula (I} and and the

embodiments depicted here and disclosed compounds. A corresponding use for the
preparation of a medicament for the treatment and/or prophylaxis of the above-men-
tioned complaints is intended to be included.

In a preferred embodiment, medicaments comprising one or more compounds of the

20 formula (1) and preferred embodiments depicted here and disclosed compounds are fur-
thermore claimed, where compounds of ihe formula (1) in which (a) My = N, My = CR™,
M;=S,and(b) Y;,=CHand Y, =N, and (c)n=1and o = 1, are excluded, and physio-
logically acceptable salts, derivatives, prodrugs, solvates, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for use in the treatment of diseases which
25 are influenced by inhibition of Sph kinase 1 by the compounds of the formula (1) and and
the embodiments depicted here and disciosed compounds. A corresponding use for the
preparation of a medicament for the treatm;ent and/or prophylaxis of the above-men-

tioned complaints is intended to be included.

30
~ Pharmaceutical formulations can be administered in the form of dosage units which

comprise a predetermined amount of active ingredient per dosage unit. Such a unit can
comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly preferably
5 mg to 100 mg, of a compound according to the invention, depending on the condition

35 treated, the method of administration and the age, weight and condition of the patient, or
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above, or a corresponding fraction thereof of an active ingredient. Furthermore, pharma-
5 ceutical formulations of this type can be prepared using a process which is generally

known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired suit-

able method, for example by oral (including buccal or sublingual), rectal, nasal, topical

10 (inciuding buccal, sublingual or transdermal), vaginal or parenteral (including subcuta-

neous, intramuscular, intravenous or intradermal) methods. Such formulations can be
| prepared using all processes known in the pharmaceutical art by, for example, combin-

ing the active ingredient with the excipiert(s) or adjuvant(s).

15 Pharmaceutical formulations adapted for oral 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 liguids; edible foams or foam foods; or

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

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

water and the like. Powders are prepared by comminuting the compound to a suitable
o fine size and mixing it with a pharmaceutical excipient comminuted in a similar manner,
25 such as, for example, an edible carbohydrate, such as, for example, starch or mannitol.

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

Capsules are produced by preparing a powder mixture as described above and fill-
ing shaped gelatine shells therewith. Glidants and lubricants, such as, for example,
30 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 exarnple, agar-agar, calcium carbonate or
sodium carbonate, may likewise be added in order to improve the availability of the
medicament after the capsule has been taken.
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eners made from maize, natural and synthetic rubber, such as, for example, acacia, tra-
5 gacanth or sodium alginate, carboxymethyicellulose, 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 chloride and
the like. The disintegrants include, witholit being restricted thereto, starch, methylcellu-
lose, agar, bentonite, xanthan gum and the like. The tablets are formulated by, for
10 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

AT

mixture is prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a dissolution
15 retardant, such as, for example, paraffin, an absorption accelerator, such as, for exam-
ple, a quaternary salt, and/or an absorbant, such as, for example, bentonite, kaolin or
dicalcium phosphate. The powder mixture can be granulated by wetting it with a binder,
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 te granulation, the
20 powder mixture can be run through a tabieﬂing 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
i tablet casting moulds. The lubricated mixture is then pressed to give tablets. The com-
& pounds according to the invention can also be combined with a free-flowing inert excipi-
25 ent and then pressed directly to give tablets without carrying out the granuilation or dry-
pressing steps. A transparent or opague protective layer consisting of a shellac sealing
layer, a layer of sugar or polymer material and a gloss layer of wax may be present.
Dyes can be added to these coatings in order to be able to differentiate between differ-
ent dosage units.
30

Oral liquids, such as, for example, sclution, syrups and eI|X|rs canbeprepared m
the form of dosage units so that a given quantity comprises a pre-specified amount of
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

35 vehicle. Suspensicns can be formulated by dispersion of the compound in a non-toxic
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hols and polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as, for
example, peppermint oil or natural sweeteners 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-
tated in microcapsules. The formulation can also be prepared in such a way that the
release is extended or retarded, such as, for example, by coating or embedding of par-
ticulate material in polymers, wax and the like.

10

The compounds of the formula (I} and salts, solvates and physiologically functional

PN

derivatives thereof can also be administered in the form of liposome delivery systems,
such as, for example, small unilamellar vesicles, large unilamellar vesicles and multi-
lamellar vesicles. Liposomes can be formed from various phospholipids. such as, for

15 example, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula (I} and salts, solvates and physiologically functional
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-

20 pled to soluble polymers as targeted meclicament carriers. Such polymers may encom-

. pass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidophenol,

polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class of biode-
gradable polymers which are suitable for achieving controlled release of a medicament,

25 for example polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, poly-
orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or
amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be admini-
30 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
iontophoresis, as described in general terms in Pharmaceutical Research, 3(6), 318
(1986},
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5 For the treatment of the eye or other external tissue, for example mouth and skin,
the formulations are preferably applied as topical cintment or cream. In the case of for-
mulation to give an cintment, the active ingredient can be employed either with a paraf-
finic or a water-miscible cream base. Alternatively, the active ingredient can be formu-
lated to give a cream with an oil-in-water cream base or a water-in-oil base.

10

Pharmaceutical formulations adapted for topical application to the eye include eye
- drops, in which the active ingredient is dissolved or suspended in a suitable carrier, in

particular an agueous solvent.

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

pass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered
in the form of suppositories or enemas.
20
Pharmaceutical formulations adapted for nasal administration in which the carrier

substance is a solid comprise a coarse powder having a particle size, for example, in

o,

the range 20-500 microns, which is administered in the manner in which snuff is taken,
i.e. by rapid inhalation via the nasal passages from a container containing the powder

25 held close to the nose. Suitable formulations for administration as nasal spray or nose
drops with a liquid as carrier substance encompass active-ingredient solutions in water
or ail.

Pharmaceutical formulations adapted for administration by inhalation encompass
30 finely particulate dusts or mists, which can be generated by various types of pressurised

dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formufations adapted for vaginal administration can be adminis-
tered as pessaries, tampons, creams, gels, pastes, fcams or spray formulations.
35
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non-aquecus sterile injection s%ﬁci)nns c%mprising antioxidants, buffers, bacterio-
statics and solutes, by means of which the formulation is rendered isofonic with the
blood of the recipient {o be treated; and agueous 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-
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 other agents usual in the art with respect to
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 (1) depends on a
number of factors, including, for example, the age and weight, the precise condition that
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 compeund according to 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 recipien (mammal) per day and particularly typically in
the range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per day
for an adult mammal weighing 70 kg is usually between 70 and 700 mg, where this
amount can be administered as a single dose per day or usually in a series of part-
doses {such as, for examp]é, 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
compound according to the invention per se. It can be assumed that similar doses are

suitable for'the treatment 6f other conditions mentioned above.

The invention furthermore relates to pharmaceutical composition comprising a
therapeutically effective amount of at least one compound of the formula (I) and the

preferred embodiments depicted here and disclosed compounds.
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( BASF) | sohonmohal g BmdrddsrBbodiment, a pharmaceutical composition as depicted here is
claimed comprising at least one additional compound selected from the group consisting
of physiclogically acceptable extenders, adjuvants, additives, diluents, excipients and/or
additional pharmaceutically active substance, apart from the compounds of the formula

5 (1) and the preferred embodiments depicted here and disclosed compounds.

The invention also relates to a kit comprising a therapeutically effective amount of at
least one compound of the formula (1) and the preferred embodiments depicted here
and disclosed compounds and/or at least one pharmaceutical composition as depicted

10 here and a therapeutically effective amount of at least one further pharmacologically
active substance, a2part from the compounds of the formula (I} and the preferred embo-
diments depicted here and disclosed compounds.

The kit comprises suitable containers, such as boxes, individual bottles, bags or
ampoules. The set may, for example, comprise separate ampoules, each containing an

15 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 dissclved or
lyophilised form.

20

Use

¢ The present compounds are suitable as pharmaceutical active ingredients for
mammals, especially for humans, in the treatment of sphingosine kinase-induced dis-
25 eases. These diseases include the proliferation of tumour cells, pathological neovascu-
larisation (or angiogenesis) which promotes the growth of solid tumours, ocular neo-
vascularisation (diabetic retinopathy, age-induced macular degeneration and the like)

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

30 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-
cinoma of the lymphatic system, stomach carcinoma, laryngeal carcinoma and lung car-

35 cinoma. A further group of preferred forms of cancer are monocytic leukaemia, lung
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breast carcinoma.

Likewise encompassed is the use of the compounds according to the invention

5 and/or physiologically acceptable salts and solvates thereof for the preparation of a
medicament for the freatment 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
retinal vascularisation, diabetic retinopathy, age-induced macular degeneration and the

10 like.

The use of compaunds of the formula (I} and/or physiologically acceptable salts and
solvates thereof for the preparation of a medicament for the treatment or prevention of
inflammatory diseases also falls within the scope of the present invention. Examples of
such inflammatory diseases include rheumatoid arthritis, psoriasis, contact dermatitis,

15 delayed hypersensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula (I} and/or physio-
logically acceptable salts and solvates thereof for the preparation of a medicament for
the treatment or prevention of a disease or condition in a mammal, in which to this
method a therapeutically effective amourit of a compound accerding to the invention is

= 20 administered to a sick mammai in need ¢f such treatment. The therapeutic amount
varies according to the specific disease and can be determined by the person skilled in
the art without ungue effort.

The present invention also encompasses the use of compounds of the formula (1)
and/or physiologically acceptable salts and solvates thereaf for the preparation of a

25 medicament for the treatment or prevention of retinal vascularisation.

Methods for the treatment or prevention of ocular diseases, such as diabetic retino-
pathy and age-induced macular degeneration, are likewise part of the invention. The
use for the treatment or prevention of inflarnmatory diseases, such as rheumatoid arthri-
tis, psoriasis, contact dermatitis and delayed hypersensitivity reaction, as well as the

30 treatment or prevention of bone pathologies from the group osteosarcoma, osteoarthritis
"~ and rickets, likewise falls within the scope of the present invention. "
Besides the compounds of the formula (1), precursors thereof can also be used for the

treatment of the said diseases.

35
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The compounds of the formula (I) can be administered to patients for the treatment

of cancer, in particular fast-grewing tumours,

The invention thus relates to the use of compounds of the formula (), and pharma-
5 ceutically usable derivatives, solvates, tautomers and sterecisomers 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-

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

Preference is given to the use of compounds of the formula (1), and pharmaceuti-
cally usable derivatives, solvates, taufomers and stereoisomers thereof, including mix-
tures thereof in all ratios,
15 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 depicted here and disclosed compounds.

The diseases to be treated are preferably selected from the group

20 hyperproliferative disease, inflammatory disease, angiogenic disease.

The hyperproliferative disease is preferably selected from the group
cancer (tumour disease), atheroscierosis, restenosis, proliferative disease of the

mesangial cells, psoriasis.

25
The tumour disease is preferably selected from the group
tumour of the squamous 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 urogenital tract, the lymphatic system, the stomach, the larynx, the lung,
30 the skin, monocytic leukaemia, lung adgnoca__rcinoma, small-cell lung carcinoma, pan-

~ creatic cancer, "g'iio'blas"to"ma, breast carcinoma, acute myeloid leukaemia, chronic mye-
loid leukaemia, acute lymphatic leukaerma, chronic lymphatic leukaemia, Hodgkin's
tymphoma, non-Hedgkin's lymphoma.

35
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The proliferative disease of the mesangial cells is preferably selected from the
group
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombotic

microangiopathy syndrome, transplant rejection, glomerulopathy.

The inflammatory disease is preferably selected from the group

Inflammataory bowel disease, arthritis, étherosclersosis, asthma, allergies, inflam-
matory kidney diseases, multiple sclerosis, chronic obstructive pulmonary disease,
inflammatory skin diseases, pardontal diseases, pscriasis, T-cell-promoted immune dis-

10 ease,

PN

The inflammatory bowel disease is preferably selected from the group

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

15 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-

dependent diabetes mellitus.

20 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, metabolic arthritis,

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

25 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,

IgA nephropathy, idiopatic glomerular disease.

30 The inflammatory skin disease is preferably selected from the group

‘psoriasis, atopic dermatitis, contact sensitivity, acne.

The angiogenic disease is preferably selected from the group
diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi‘'s sarcoma, haemangioma,

35 myocardial angiogenesis, atherosclerotic plague neovascularisation, angiogenic eye
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5 The invention furthermore relates to medicaments comprising one or more com-
pounds of the formula (I) and preferred embodiments depicted here and disclosed com-
pounds, and physiologically acceptable salts, derivatives, prodrugs, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios,

10
The invention furthermore relates to medicaments comprising one or more

oty
! %

compounds of the formula (1) and preferrad embodiments depicted here and dis-
closed compounds, and physiologically acceptable salts, derivatives, prodrugs, sol-
vates, tautomers and stereoisomers thereof, including mixtures thereof in all ratios,
15 . for use in the treatment of diseases which are influenced by inhibition of Sph kinase
1 by the compounds of the formula (1) and and and the preferred embodiments
depicied here and disclosed compounds where the diseases to be treated are
selected from the group consisting of: “hyperproliferative disease, inflammatory dis-
ease, angiogenic disease, fibrotic disease of the lung, kidney, liver and the heart,
20 cancer (tumour disease), atherosclerosis, restenosis, proiiferative disease of the
mesangial cells, psoriasis, tumour of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the ocesophagus, 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, monocytic leukaemia, lung adenocarci-
25 noma, small-cell lung carcinoma, pancreatic cancer, glioblastoma, breast carcino-
ma, acute myeloid leukaemia, chronic myeloid leukaemia, acute lymphatic leukae-
mia, chronic lymphatic leukaemia, Hodgkin’s lymphoma, non-Hodgkin's lymphoma,
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombotic
microangiopathy syndrome, transplant rejection, glomerulopathy, inflammatory
30 bowel disease, arthritis, asthma, allergies, inflammatory kidney diseases, multiple
" sclerosis, chronic obstructive pulmonary disease, inflammatory skin diseases, par-
dontal diseases, T-cell-promoted immune disease, ulcerative colitis, Crohn’s dis-
ease, non-specific colitis, allergic encephalomyelitis, allergic neuritis, transplant
rejection, graft-versus-host reaction, myccarditis, thyroiditis, nephritis, systemic

35 lupus erythematosus, insuiin-dependent diabetes mellitus, rheumatoid arthritis,



EKB- 569 (Wet h) Various agents SR-27897 (0OK-A inhibitor,
Sanof i - Synt hel abo) Tocl adesi ne (cyclic AVP agoni st, Ri bapharm Alvocidib

(CDK i nhi Qid Qh10fyentis) CV-247 (COX-2 inhibitor, I vy NEdp@ﬁh),ZOI?§6076@OX-
i nhi bitor, Phytopharm CapCellTM (CYP450 sti nul ant Bavarian Nordic) GCS-10

(gal 3 antagoni st, dycoCGenesys) GL7DT i mmunogen (gastrin inhibitor, Aphton)
Ef apr oxi ral (oxygenat or, Allos Therapestics) Pl-88 (heparanase i nhi bi t or,
Progen) Tesm |ifen (histam ne antagon YM Bi oSci ences) Hi stam ne (histam ne

H2 recept or E 8@BL HriisMeshi s TRroh riatyga%a‘gg_eg? IR syrBrRRPBEY.

Clengitide ntegrin antagon Mer c 1 ant'a onlst
BCX- 1777 ( PNPtig anﬁymsms— Stlﬂﬁ@i@eyge YehPRagrpralpingsis, (rmet@bmlg@rtéatsse regumAiicant |,

Al facel ) Gaiéﬁ{epl;g%ep? g%;w%ﬂs&%%b%@ o%eruIQR rf% Térﬁ%%;ﬂg&rp'Zarrbon)

(reducing ag nternat i N-Acet cystel ‘educing a
nephrotlc syndrome, interstitial nephritis, lupus nephritis, Goodpasture s syndrome,

5 Wegener's granulomatosis, renal vasculitis, IgA nephropathy, idiopatic glomerular
disease, atopic dermatitis, contact sensitivity, acne, diabetic retinopathy, Kaposi‘s
sarcoma, haemangioma, myocardial angiogenesis, atherosclerotic plagque neovas-
cularisation, angiogenic eye diseases, choroidal neovascularisation, retrolental
fibroplasia, macular degeneration, corneal transplant rejection, rubeosis iridis,

10 neuroscular glaucoma, Oster Webber syndrome”. A corresponding use for the

e preparation of a medicament for the treatment and/or prophylaxis of the above-men-
' tioned compiaints and also a method for the treatment of the said diseases com-
prising the administration of one or more compounds according to the invention to a
patient in need of such an administration.are also intended to be covered here.
15

In a preferred embodiment, medicamepts are furthermore claimed which com-
prise one or more compounds of the formula (1) and preferred embodiments
depicted here and disclosed compounds and physiologically acceptable salts,

50 derivatives, prodrugs, solvates, tautomers and stereoisomers thereof, including

mixtures thereof in all ratios, for use in the treatment of diseases which are influ-

enced by inhibition of Sph kinase 1 by the compounds of the formula (I} and and and
the preferred embodiments depicted here and disclosed compounds, where the dis-
eases to be treated are selected from the group consisting of: "hyperproliferative

o5 disease, inflammatory disease, angiogenic disease, fibrotic disease of the lung, kid-

ney, liver and the heart, cancer (fumour disease), atherosclerosis, restenosis, prolif-

erative disease of the mesangial cells, psoriasis, tumour of the squamous epithe-
lium, 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 urogenital tract,

30 the lymphatic system, the stomach, the larynx, the lung, the skin, monocytic leu-

- - - K@@MIA, lUng adenocarcinoma,-smali-cell lung carcinoma, pancreatic cancer; glio-
blastoma, breast carcinoma, acute myeloid leukaemia, chronic myeloid leukaemia,
acute lymphatic leukaemia, chronic lymphatic leukaemia, Hodgkin’s lymphoma, non-
Hodgkin’s lymphoma, glomerulonephritis, diabetic nephropathy, malignant nephro-

35 sclerosis, thrembotic microangiopathy syncdrome, transplant rejection, glomerulopa-



R- Fl ur bi prof en (NF-kappaB inhi bitor, Encore) 3CPA (NF-kappaB inhibitor,
Active Biotech) Seocalcitol (vitam n D receptor agoni st, Leo) 131 -1-TM 601
(DNA ant ag@nosiosifaansMol ecul ar) Eflornithin (ODC i nhi bi tolsCT/i‘;leﬁ}@/@mgl ogy)
M nodroni ¢ acid (osteoclast inhibitor, Yamanouchi) Indisulam (p53

stinmulant, Eisai Aplidin (PPT inhibi tor Phar maMar) R tuxi mab ( CD20

anti body, Genentech) Gentuzunab (CD337zanti body, Weth A erst) WO

2011/ 082732PCT/ EP2010/ 007003 86 A conbined treatnent of this type can
be achi eved tlﬂﬂérhﬁ]aﬁﬂrﬁb&ﬁrel%ﬁégé %ﬁﬁH@asﬂ%%ﬂ%le\éeﬁnﬂ’émﬁﬁ RiiBey
di spensi ng of ihe i ndi vi dual conponents of the treatnent. nbi natlon

products of @iRgasesypaltipigfcsyotine &ﬁﬂ?p@ﬁﬁ?&l@“‘-’&d@ﬁ?@ﬁ%d'(f‘-%a?t%é"ﬂ?ﬁmqryt i on.
The inventi Oleﬁ HFsEQ@és"gér%oﬁt%l AbEs ek OT CONPRHIMAS Bh Gl Bk dse oM 4B eIsUP

consi sting of
tis, Crohn’s disease, non-specific colitis, allergic encephalomyelitis, allergic neuritis,

5 transplant rejection, graft-versus-host reaction, myocarditis, thyroiditis, nephritis,
systemic lupus erythematosus, insulin-dependent diabetes mellitus, rheumatoid
arthritis, osteoarthritis, Caplan's syndrome, Felty's syndrome, Sjogren's syndrome,
spondylitis ankylosans, Still's disease, chondrocalcinosis, metabolic arthritis, rheu-
matic fever, Reiter's disease, Wissler's syndrome, glomerulonephritis, glomerular

10 injury, nephrotic syndrome, interstitial nephritis, lupus nephritis, Goodpasture’s syn-

- drome, Wegener's granulomatosis, renal vasculitis, IgA nephropathy, idiopatic

glomerular disease, atopic dermatitis, contact sensitivity, acne, diabetic retinopathy,
Kaposi‘s sarcoma, haemangioma, myocardial angiogenesis, atherosclerotic plaque
neovascularisation, angiogenic eye diseases, choroidal neovascularisation, retro-

15 lental 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-men-
tioned complaints and also a method for the treatment of the said diseases com-
prising the administration of one or more compounds according to the invention to a

+ 20 patient in need of such an administration are also intended to be covered here.

in a preferred embodiment, a medicament of this type comprises at least one
e additional pharmacologically active substance (therapeutic agent, medicament,
ingredient).
25 In a furthermore preferred embodiment, the medicament is used before and/or
during and/or after treatmwent with at least one additional pharmacologically active
substance.

The disclosed compounds of the forratila | can be administered in combination
30 with other known therapeutic agents (pharr'nacologically 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.

35



Even without further comments, it is assunmed that a person skilled in the
art will be able to utilise the above description in the broadest scope.

The pref ewoedigibodi nents should therefore nerely be regap@Eegr@asono7on
descriptive disclosure which is absolutely not limting in any way.

Above and below, all tenperatures are indicated in C. In the follow ng
exanpl es, "conventional work-up" neangs if necessary, the solvent is
renoved, water is added if necessary, the pHis adjusted, if necessary, to

val ues between 2hagdh-dfhcerPRRARRNNEMBd h@@al&ﬁmbbtagﬁnéarbsoé sdl8etheaps) gir oduct
the mxture is extracted with ethyl acetate or dichloronethane, the phases

are separ at eaY{iTvelVr Hadcioprate GosRayem atthaivENEeR, GPRYESHONE BEISENS! ut i on,
optional |y WddbtNahef ordHbniidtbR). €dchafdmsBb rp&{%g ibIEIOHEAGH RoBRARR | S

dried over sodiumsulfate, filtered and evaporate and the product is
purified by B%H?’Wlﬁﬂtcé@gab?ﬁﬂfcﬁi‘t'sium%‘éag@ﬂ’ts by preparative HPLC and/or by

crystaglisationg The BHtrodrfnlifér‘é‘tl@gﬁ%ﬁl'ée9I§stﬂ9l§NR@%h%@%b'aﬁsﬁtrs%%lecbﬂ{bir%d WO
2011/ 082732PCT/ P2010/ 007003 Mass spectrometr (el ectron

i npact i oni siRNSHAgrent asAped fnelﬁ@d'%'&%@@%éﬂdhéﬁﬁﬂwle‘l\m—ﬁg@g (fgrep@eiPleos pr ay
i oni sation) é.&’g&m @fgﬂalaﬁl Q%l@&%@Bﬁémﬁe pﬁuﬁé&ﬁrﬁu&&@”}n‘éﬁﬂhalaﬂnbrﬁ%mﬂ mass

spectronetry) PLC net hods: ient: 4.2 mn 10F ow
rate 2 m/nfh 9uleflarlar@i nityosanER ass; antlmema{rf@s (fpr@xamw\antlfal@as@#p'ﬂ PPle +

0.1%vol .) Ofluo-FE@rﬁ)lenéth% C%ﬂﬁ'&r@ura@i?arq)dltogai%r rQItlﬁe)%dgyétho?r%x&é Eyt& AP0 3.8

to 4.2 mn: romolith Performance RP 100 nmm~ ong,
i nt er nal di ag@bPesgeniIGaEs ami@qmcnggloﬁhantitumour antibiotics (for example

anthracyclines, like adriamycin, bleomycin, doxorubicin, daunomycin, 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-

15 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

20 (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-

o tate), aromatase inhibitors (for example as lanastrozole, letrozole, vorazole and
exemestane) and inhibitors of 5a-reductase, such as finasteride;

25 (iii) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasminogen acti-
vator receptor function);

{iv) inhibitors of growth factor function, for example such inhibitors include
growth factor antibodies, growth factor receptor antibodies (for example the anti-

30 erbb2 antibody trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab
[C225]), farnesyl transferase inhibitors, tyrosine kinase inhibitors and serine/threo-
nine kinase inhibitors, for example inhibitors of the epidermal growth factor family
{for example EGFR family tyrosine kinas= inhibitors, such as N-(3-chloro-4-fluoro-
phenyl}-7-methoxy-6- (3-morpholin0propo>€y) guinazolin-4-amine (gefitinib,

35 AZD1839), N-(3-ethynylphenyl)-6,7-bis (:!-rﬁethoxyethoxy)quinazolin-4-amine



Method B: Gadient: 5.5 mn Flowrate: 2.75 m/mn 90:10 - 0: 100 water +
0.01% vol .) of TFA : acetonitrile + 0.01%vol.) of TFA 200.0 to 3.5 mn:
90: 10- > OwdO@113es27H0 4.3 min: 0: 100 Colum: Chronolith SpeegRemdidAisés; 50
mm | ong, internal dianeter 4.6 mm Wavel ength: 220nm Met hod C. 25G adi ent:
4.2 mn Flowrate: 2 m/mn 99:01 - 0:100 water + 0.05%vol.) of formc
acid : acetonitrile + 0.04%vol.) of feormc acid 0.0 to 0.2 mn: 99:01 0.2
to 3.8 min: 99:01--- 0:100 3.8 to 4.2 mn: 0:100 30Col um: Chronolith
Performance RRLESD, éQQTTﬂg‘énﬁ%gacrylé‘ﬁw%'bQ@J (3- th@fé&i ﬁuorépﬁ@ﬁybﬁ\ﬁv@rﬁ&%ﬂmoﬂonm

Li st of abbrevi ati ons acronyns OH acetic acid

anhydr ous, aprmpam@wpwleﬁsamm@ 1Q33¢ ). 5@&@‘)@9@5& pBikiers obthe Plat8|et derived

1, 11-car bony 8 o farm.
deconposi t i O%Mﬁ%%%@fyﬁééﬁ}‘@fgﬁé@ﬁ%ﬂﬁéﬁ%%f te ﬁ%@te& it Bctor fam

1, 3-di net hy1U8, 4, 5, 6-t et r ahydr o- 2( 1H) - pyrlmdlnone
N, N- di thylfor m deg S ryl
| a@@ @hrg%g;ews h %gfewrﬁaPB@bﬂtm@M@méew

azi de, EDCI - d| rret m no rbo- diimde, EtOAc ethyl
acetate, Et olar@md@th@!lal EFP@@%GC’(CH@U eda@pm/the enﬂwéascuarsnﬂmthel@ﬂ egll glavie, h

hour ('s), NEOHCF@EH@% b&gélz%ﬁ%]avawmp#ﬁ ot ?%ﬁcr( QQ{H&QQHS?I%QQEmP’O 600) ,

terrp. t enperature tetr uran | uor oAC
trifluoromet heblished frﬁﬁfyat;onﬁmat@airﬁppwén%m@ 87/22596, WO 97/30035,

WQ 97/32856 and WO 98/13354) and compounds that work by other mechanisms
10 (for example linomide, inhibitors of integrin avp3 function and angiostatiny;
(vi) vessel-damaging agents, such as combretastatin A4 and compounds
disclosed in international patent applications WO 99/02166, WO 00/40529,
WO 00/41669, WO 01/92224, WO 02/04434 and WO 02/08213;

(vii} antisense therapies, for example those which are directed to the tar-
15 gets listed above, such as I1SIS 2503, an anti-Ras antisense;
(wiii} gene therapy approaches, including, for example, approaches for re-

placement of aberrant genes, such as aberrant p53 or aberrant BRCA1 or BRCAZ2,
GDEPT (gene-directed enzyme pro-drug therapy) approaches, such as those using
cytosine deaminase, thymidine kinase or a bacterial nitroreductase enzyme, and
20 approaches for increasing patient tolerance to chemotherapy or radiotherapy, such
as multi-drug resistance gene therapy; and
(ix) immunotherapy approaches, including, for example, ex-vivo and in-
vivo approaches for increasing the immuaaogenicity of patient tumour cells, such as
transfection with cytokines, such as interleukin 2, interleukin 4 or granulocyte-
25 macrophage colony stimulating factor, approaches for decreasing T-cell anergy,
approaches using transfected immune cells, such as cytokine-transfected dendritic
cells, approaches using cytokine-transfected tumour cell lines, and approaches

using anti-idiotypic antibodies.

30 The medicaments from Table 1 below are preferably, but not excluswely, com-

bined with the compounds of the formula (1).

35



10The contents of all cited reference are incorporated in entirety by way
of refer- ence here. The invention is explained in greater detail by the
follow n but wi thout being restricted thereto 91
Exanpl es |I. %@‘i’ﬂﬁ?& s of selected conpounds of the inventllgtgﬁg%?ﬁ%ﬂﬁosl oW ng
conpounds were synt hesi sed and characteri sed. However, the know edge of the
person skilled in the art includes theg preparation and characterisation of

t hese conpounds in other ways. 10Preparation of the bronocarbonyl

conpounds: B Arion of
2- brono- 1- (55 —tetrahydronaghthaten: 2-ypethanone . 25—g—(143
mol ) of 1(5&3@43; - gpfr%ah (gzs a%%%bﬁgﬁ“é% 2-yl) et 3 ﬁj\(%rﬁgzswere di ssol ved in

750 Ml of THF, 64.7 g (172 %gf}% iy

cgef phenyl tri nmet em’ﬂl)nlumtribrorﬁde wer e
added, and the m xture was ZL‘I I a t; e
{

t roomtenpe For 15 h., The
20resul tant precipitate wa %'?*laia eﬁﬂ and the filtr, En Sy esphé‘-)? E%‘?at ed to
drynesg. The| residue was t eﬁ?rl%s qy e&rmpfa acet at ?C WY WPt h 2 x sfat .
sodi um hydr ogen- car bonat e g0 ?%ar]ld 1 x sat. FPHAEHL ori de sol utj on,
the organic phase was drie g ERPESY um sul fat e ?Hwé?&eﬂweat ed to dryness.

2 emustn
a

Yield: 62 g, white solid. 36?‘“@%‘?‘% 3.06 min.
rmustine

Platinum agents Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
10 Spiroplatin Lobaplatin (Aetema)
Carboxyphthatatoplatinum Satraplatin (Johnson Matthey)
Tetraplatin BBR-3464 (Hoffrnann-La Roch
Ormiplatin SM-11355 (Sumitomo)
Iproplatin AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
15 Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
20 2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate , DMDC (Hoffmann-La Roche)
[datrexate Ethynylcytidine (Taiho )

_ Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)

Teniposide or mitoxantrone  Gimatecan (Sigma- Tau)

25 Irinotecan (CPT-11) Diflomotecan (Beaufour-lpsen
7-ethyl-10-hydroxycamptothec: TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue CKD-802 (Chong Kun Dang)
(Exelixis) KW-2170 (Kyowa Hakko)

30 BBR-3576 (Novuspharrna)

Antitumour antibiotic Dactinomycin (Actinomycin D) Amonafide

Doxorubicin (Adriamycin) Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin (Daunomycin)  Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxan)

35 Therarubicin Bleomycinic acid




The foll ow ng conmpounds can be prepared anal ogously to the procedures

menti oned above.

chr omat ogwapday/6272i | i ca gel
2011/ 082732PCT/ EP2010/ 007003 92

29(9), 2248-2255 Journal of Organic Chem stry 1963, 29(9), 352248-2255
WO 2011/ 082732PCT/ EP2010/ 007003 78
Idarubicin Bieomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
Cyanomorpholinodoxorubicin - GPX-100 (Gem Pharmaceutics
Mitoxantron {(Novantron)
5
Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKline)
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott)
10 Vindesine LU 223651 (BASF)

15

20

25

30

35

In sone cases,

Jour nal

purification by neans of colum

was necessary: Starti ng mat ejs¢ﬂigﬂommbd§t.
of Organic Chem stry

1963,

Dolastatin 10 (NC!)
Rhizoxin (Fujisawa)
Mivobulin (Warner-L_ambert)
Cemadotin (BASF)

RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik;
Cryptaphycin 52 (I=li Lilly)
Vinflunine (Fabre)

BMS 247550 (BMS)
BMS 184476 (BM:3)
BMS 188797 (BMS)
Taxoprexin (Protarga)

Auristatin PE (Teikoku Hormor BNP- 7787 (BioNumerik)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)

AVLB (Prescient NeuroPharmj
Azaepothilon B (BMS)

CA-4-prodrug (OXIGENE)
Dolastatin-10 (NrH)
CA-4 (OXIiGENE)

Aromatase inhibitors

Aminoglutethimide
etrozole
Anastrazole
Formestan

Exemestan
Atamestan (BioMedicines)
YM-511 (Yamanouchi)

Thymidylate synthas¢ Pemetrexed (Eli Lilly)

inhibitors

ZD-9331 (BTG)

Nolatrexed (Eximias)
CoFactor™ (BioKeys)

DNA antagonists

Trabectedin (Pharmalar)
Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novarlis)

Mafosfamide (Baxter Internatig
Apaziquone (Spectrum
Pharmaceuticals)
0O86-benzylguanine (Paligent)

Farnesyl transferase
inhibitors

Arglabin (NuOncology Labs)
lonafarnib (Schering-Plough)
BAY-43-9006 (Baver)

Tipifarnib (Johnson & Johnson
Perillyl alcohol (DOR BioPharn

Pump inhibitors

[ CBT-1 (CBA Pharma)

Zosuquidar trihydrochloride (E|

WO



93 15Preparati on of 2-brono-1-(1, 1-dinet hyl i ndan-5-yl)ethanone: Step
a: 3.72 g (16.5 mol ) of 5-brono-1, 1-di net hyli ndane are di ssolved in
100 mM of wOHB1E#sd7Adegassed. 11.2 nml (33.05 mmol ) of PCT/EP2010/007003
1(ethoxyvinyl-)tributyltin and 1.1 g (1.6 nmol) of

bi s(tri phenyl phosphi ne)pal Il adiiun(l1) dichloride were subsequently 25added.
The reaction mixture was refluxed for795 h under nitrogen atnosphere. After
cooling, a Ph of 2 was established using 2 N HCI, and the m xture was
stirred at RT for a further| Tabqlidarienswcti on miLiyure was diluted with

wat er and extracted three tiMB20MIdhedhdlc)acet atBricoibedicitratel (Wedexr gani c
phases were washed wth saturated NaHCO3 sol ution and saturated NaCl
sol ution, dricony atetNa2504 TabstieampqPRiced. The Irevlslikywrenchiitored our aphed
by col umm chrteimeferadtingbiedts\SAMA @it PRar@ed).  Yi el depdipéptitie BlfisawdpLC:
Rt.=3.22 min (nethod A). Stlegms-b75 (Schering AG) The a-bronmination is caryied
out assdescr| bed above using phenyitrifethyl'35amonium tribrom de. WO

2011/ 0827 32FGAétENIIH#HEN88 700R ovastat (Aeterna Laboratorik CMT -3 (CollaGenex)
inhibitors Marimastat (British Biotech) BMS-275291 (Celltech}
Ribonucleoside Gallium maltolate (Titan) Tezacitabine (Aventis)
reductase Triapin (Vion) Didox {(Molecules for Health)
inhibitors
10 TNF-alpha Virulizin (Lorus Therapeutics} Revimid (Celgene)
agonists/ CDC-394 (Celgen=)
- antagonists
Endothelin-A Atrasentan (Abbot) YM-588 (Yamanouchi})
receptor antagonists | ZD-4054 (AstraZeneca)
Retinoic acid receptd Fenretinide (Johnson & Johnst Alitretinoin (Ligand)
15 agonists LGD-1550 (Ligand)}
immunomodulators | Interferon Dexosome therapy (Anosys)
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine JSF-154 (Tragen)
{Biomira) Cancer vaccine {Intercell)
20 CTP-37 (AVi BioPharma) Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL [3-Alethin (Dovetail)
” [mmuno) CLL-Thera (Vasogen)
L Melanoma vaccine (CTL
Immuno) )
o5 p21-RAS vaccine {GemVax)
Hormonal and QOestrogens : Prednisone
antihormonal agents | Conjugated oestrogens Methylprednisolone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone caproate Goserelin
30 Medroxyprogesterone Leuporelin
.| Testosterone ... .. .. .  Bicalutamide
Testosterone propionate Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol j P-04 (Novogen)
35 Tamoxifen 2-Methoxyoestradiol (EntreMe
Toremofin Arzoxifen (El Lilly)




94 Yield: 3.

1o,

yel l ow oi | .

HPLC. Rt.

=3.41 mn (nethod A).

444- (5,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-

ynt hi azol w253l {4p2pgr i di ne hydr obrom de:
2-brono-1-(5,5,8
and 778 ng (3.0 mml) of (1-thiocarbanoyl pi peridin-

tert-butyl

15et her.
isinthe fo
(met hod A).

The

the said proce

col um chr omat ography 200n

necessary: S
DVBQ dgut er a
(s, 1H), 4.0
2.08 (d, J

BrH 930 ng (3. PciRPlooMizoos
,8-tetranet hyl-5, 6, 7, 8-t etrahydronapht hal en-2-yl ) et hanone

4-yl)carbamc acid

5Preparation of

ester were suspended in 15ggd of ethanol and refluxed for 24 h.
The precipitate was filtered off with suction and washed wi th et hanol and
residue was u'i'[f'é%ah%th‘é‘% o Yietd: 900 g, sotid—The propduct
mof—the ||yur obronT de. EvE—376—(wH), HPLEC: RL ; —4 89—mn
Photodynarit adeT TR P IRPERERRR N8 BOGRAIFRORIELAYRER v O
E@ h(|é£§ é(ﬁ% etrﬂ ?tl a@ P g %] I on,
dhi | ve HPLC was
tarting materi ) § 1H N
, 22
5 lg,ém as“ﬁ !mH%i '29 (n‘ ide P &3 2H,
mlg);@nﬁo%‘:‘&( hjl+|—|)77 Le unom lPharmacn:@EE CEJ(F% eph bn) e (B,

6H). NH2LCMS
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ZDI839 ( AstraZenL.ca)
Erlotinib {(Oncogene Science)
Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SUEB68 (Pharmacia)
ZD4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)

GW2016 (GlaxoSmithKiine)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

CEP-751 (Cephalcn)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
€225 (ImClone)
rhu-Mab {Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A inhibitor,
Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)

Alvocidib (CDK inhibitor, Avent
CV-247 (COX-2 inhibitor, vy
Medicai)

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450 stimulant,
Bavarian Nordic)

GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gastrin
inhibitor, Aphton)

Efaproxiral (oxygenator, Allos
Therapeutics)

P1-88 (heparanase inhibitor,
Progen)

Tesmilifen (histamine antagoni
YM BioSciences)

Histamine (histamine H2 recej
agaonist, Maxim).

| Tiazofurin (IMPDH inhibitor,

Ribapharm)

Cilengitide (integrin antagonist
Merck KGaA)

SR-31747 (IL-1 antagonist,
Sanofi-Synthelabc)

CCI-779 (mTOR kinase inhibitt

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)

Galarubicin (RNA synthesis
inhibitor, Dong-A)
Tirapazamine (reducing agent,
SRI International)
N-Acetylcysteine

(reducing agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB inhibitor,
Active Biotech)

Seocalcitol (vitamin D receptor
agonist, Leo)

131-1-TM-601 (DNA antagonis
TransMolecular)

Eflornithin (ODC inhibitor, ILEX
Oncology)

Minodronic acid (osteoclast
inhibitor, Yamanouchi)
Indisulam (p53 stimulant, Eisa
Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33 antibody,
Wyeth Ayerst)

PG2 (haematopoiesis promotg




30 The follow ng can be prepared anal ogously:
-[4-(5,5,8,8-Tetranet hyl-5,6, 7, 8-tetrahyd ronapht hal en-2-yl)th iazol

peraZl%zonms‘fﬁﬁ' d: 27 ny,

pi

35

oil.

96

1

| -2-y11-
The product is in the pofppRiobdic

trifluoroacetate. .=3.04 min (method A), LCMsS: 356 (M+H). 101H NWVR (500
VHz, DIVBO’deuterated TFA) 57.75 (d, J = 1.5, 1H), 7.53 (dd, J = 8.2, 1.6,
1H), 7.32 (d, J =8.3, 1H, 3.76 - 3.8 (m 4H), 3.34 - 3.26 (m 4H), 1.64
(s, 4H), 1.25 (d, J=16.7, 12H).
4- (5, 5-Di net hy1-5,6, 7, 8-tet rvgy'rg(ﬁi)ronapht halen=2- y]ﬁﬁafmgyér{egisb dim-3-yr -t hi azo
le: 15 20 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, Pfize SN-4071 (sarcoma agent,
5 WX-UK1 (plasminogen activatt Signature BioScience)
inhibitor, Wilex) TransMID-107 ™ (immunotoxir]
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)
10 Pharma) CHS-828 (cytotoxic agent,
TLK-286 (glutathione-S Leo)
transferase inhibitor, Telik) trans-Retinic acid (differentiato
= 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)
15 GPC Biotech) Urocidin (apoptosis promoter,
CDA-II (apoptosis promoter, Bioniche)
Everlife) Ro-31-7453 (apoptosis promot
SDX-101 (apopt03|s promoter, La Roche)
Salmedix) Brostallicin (apoptosis promots
Ceflatonin (apoptosis promoter Pharmacia)
ChemGenex)
20 Alkylating agents Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
. Hexamethylmelamine Mechloroethamine
- Thiotepa Streptozocin
chloroambucil Temozolomide
25 Dacarbazine Semustine
Carmustine
Platinum agents Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthey)
30 Tetraplatin BBR-3464 (Hoffrnann-La Roch
_| Ormiplatin __ SM-11355 (Sumitoma)
Iproplatin AP-5280 (Access)



The preparation is carried out as descri bed above starting from

3-t hi ocar banoyl pyrrolidine-1-carboxylic acid tert-butyl ester. The Boc
prot ecti ngooPiigs2t cl eaved of f as described using 4 N HGcH/BpRi®¥aNs.
Yield: 1.07 g, yellow solid. Product is in the formof the hydrochloride.
Rt.=2.82 mn (nmethod A), LCVs: 313 (MtH). NWR (500 MHz, DWVSQO deuterated 5
7.78 (d, J =1.3, 1H), 7.72 (d, J = 82, 25 2H), 1.72 - 1.66 (m 2H), 1.29
(s, 6H. WD 2011/082732PCT/ EP2010/ 007003 97

1-[4- (5,5, 8, Bxnt@idtasoniday I- 9 Aadytameet F anydr onaphtigl gax Z- YO hi azol - 2-y1] -

4, 4cbi pi peridi nyl : step l@;emc'tag,ﬁeSt ep a: 403 W848 50 mol ) of
4, 4' - bi pi perj dinyl-1-carboxy f&j Ecitpirfk tert-butyl eRycIGHE M ssolved in 5
f5

m of THE, ahd a solution g ChurBei( 1. 65 mol ) ¢ dahmcar bonyI I m dazol e
was added. The reaction m XtHH&rbigeStirred at RT gRfoséatiz, and 205 ml pf 25%

ammoni a sol ution are subsequeddrid@udfshendiRe " LaGLIfxEH Xt Ure was

5 B-Mercaptopurine Hydroxyurea
B-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methctrexate DMDC (Hoffmann-La Roche)
Idatrexate Ethynyleytidine (Taiho )
10 Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate {Daiichi)
£ Etoposide Quinamed (ChemGenex)
Teniposide or mitexantrone  Gimatecan {Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-lpsen
7-ethyl-10-hydroxycamptothec TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
15 Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue CKD-602 (Chong Kun Dang)
(Exelixis) KW-2170 {(Kyowa Hakko)

BBR-3576 (Novuspharrna)

Antitumour antibioticy Dactinomycin {Actinomycin D) Amonafide

Doxorubicin (Adriamycin) Azonafide
20 Deoxyrubicin Anthrapyrazole
Vairubicin Oxantrazole
Daunorubicin (Daunomycin)  Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxan)
i Therarubicin . Bleomycinic acid
€ Idarubicin Bleomycin A
i Rubidazon Bleomycin B
Plicamycinp Mitomycin C
25 Porfiromycin MEN-10755 (Menarini)

Cyanomorpholinodoxorubicin - GPX-100 (Gem Pharmaceutice
Mitoxantron {Novantron)

30
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irradiated in the mcrowave at 60C for 3 h. After cooling,
m xture was evaporated, water was added,
mith alittle water.
LCVB: 328 (M+H)
conpound is carried out as described above.

suction ap@h Wephesk
(met hod A),

br onocar bonyl

25 Step b:

t he reaction
the residue was filtered off with
300 ng, white SO'P@T/EF%W?O’/&% mn
Theyeaction with the
Yield: 76 ng,

oil. The product is in the formof thgshydrobromde. Rt.=3.14 mn (nmethod
A), LCVS: 438 (M+H). 301H NWR (500 MHz, Dl\/BO’deuterated TEA) 6 7.78 (s,
1H), 7.54 (d 8o Zaarkb ) T PhafG J=8371H); 3.31
(4 3= 12, 5, |HmoYe sgonts’ %%Eg%' 2 83 (t, S%i%é{?mﬁhmg@ dd, J
= 31.7, 12.4] 4H, 1.68 (s, i 47 "1.20 (m XL( Therapeu’[ICS)
2011/ 082732PCT/ EP2010/ 007005, 0
4-(2-Pyrrolidin-1-ylethyl)- = Séng 8, 8-tetranet L\IO%—/% i et rahydrpnapht
hal en- 2-yQt hj azol - 2-yl i pi perj; The pregF ar ried out as
descrihed abpve starting f rqmdé Eg pyrrolidin-1 5)I QBR§ dine. Yjeld:
76 g, “oil. [IORt.=3.14 m n |GuEIhad A ndOVE 452 1 (ASTA Medlca)

Rhizoxin (Fujisawa) ER-86526 (Eisai)

Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)

Cemadotin (BASF) Ischomohalichondrin-B

RPR 109881A (Aventis) (PharmaMar)

TXD 258 (Aventis) ZD 6126 (AstraZeneca)

10 Epothilone B (Novartis) PEG-Paclitaxel {(Enzon)

T 900607 (Tularik) AZ10992 (Asahi)
o T 138067 (Tularik) IDN-5109 (Indena}
Cryptophycin 52 (Eli Lilly) AVLB (Prescient NeuroPharmd

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
Letrozole
Anastrazole
Formestan

Exemestan
Atamestan (BioMedicines)
YM-511 (Yamanouchi)

20

Thymidylate synthasg
inhibitors

Pemetrexed (Eli Lilly)
ZD-9331 (BTG)

Nolatrexed (Eximias)
CoFactor™ (BioKeys)

25

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Mafosfamide (Baxter Internatig
Apaziquone (Spectrum
Pharmaceuticals})
06-benzylguanine (Paligent)

Farnesyl transferase
inhibitors

Arglabin (NuOncology Labs)
lonafarnib (Schering-Plough)
BAY-43-9006 (Bayer)

Tipifarnib (Johnson & Johnson
Perillyl alcohol {(DOR BioPharn

30

Pump inhibitors

CBT-1 (CBA Pharmay)
Tariquidar {Xenova)
MS-208 {Schering AG)

Zosuquidar trihydrochloride (E

Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase inhibitors

Tacedinaline {Pfizer)
SAHA (Aton Pharma)
MS8-275 (Schering AG)

Pivaloyloxymethyl butyrate (Tit
Depsipeptide (Fujisawa)
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144- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yht hi azol - 2-yl i pi pe
ridi ne-4-carboxylic acid ethyl ester: The preparation is carried out
as descri WeRoabesees2st arting from pi peri di ne-4- carboxyl i cPGRERRYN7D03est er .
20Yield: 83 ng, white solid. The product is in the formof the

hydrochloride. Rt.=4.20 mn (nmethod A), LCVS: 428 (MH). 1H NWVR
(400 MHz, DMBQ deuterated TFA) 5 7.64%4, J= 1.4, 1H), 7.51 -7.41 (m 2H),
4.12(q, J=7i, 2H), 4.02(d, J= 13.2, 2H), 3.46 (t, J= 10.9, 2H), 2.80 -
2.69 (m 1H) | |M&aldpréedihasd = |Neodastdt (Bete2id Lallor&8ri-CMT 73(QaitaGEhdx) 1. 69 (s,
4H), 1.30 (d,inkibitdk?. 6, 12H)|Mdkin2¢4t (BdtishBidtect3H) .BMS-275291 (Celltech)
1- 014- (5, 5, 8| Bbdmicemsiichy 1- Safliur MattalbiegMifal) onap Mdaatiwbing-(p@dtispzol - 21
yl i pi peri di ntrédydagpyinnibltordi Mridpipl (divhne: TheDigsefdrieduleifor Heath)r | ed
out as descrj bed above starfting from
(1- pi peri di ngFNfgphBol T di n-[34ylidic ardaTeeragedict e RevititiYEeigeb®r . For the
cl eavi Bg- of f | fonisharBagorimtotcant-Bog (Csiges) 5 M of 4 N HCl in di oxane were
added to 150/ ng (0.28 mmol) 350f (1-{I-[4-(5,5,8,8-tetranethyI-5,6,7 | 99
, 8-t et r ahy dr CFfRRARTAlATECEpng PTasaah (Aooet P PeT 1 diaAog (Y amar@lchyl n- 3-y! ) car
bam ¢ aci d tejriadiisyd est erizpansk4 (A&url¥e{ddbhp Was stirred at RT for 15| h.
The pre- cipitate was fittered off W th suction, washed W th di oxane jand
dried in vacUSefinlcdHl reld o PanrBhRE TIcHhsSH &l Rhndd Kt BB Hligdray) T t11e form
of the hydr Oce{b'oﬂfsijle- LGD-1550 (Ligand))
10
& Immunomodulators | Interferon Dexosome therapy (Anosys)
- Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma) Norelin (Biostar)
15 JRX-2 (Immuno-Rx) BLP-25 (Biomira}
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin (Dovetail}
Immuno}) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno})
p21-RAS vaccine (GemVax)
20
{
25
Hormonal and Oestrogens Prednisone
antihormonal agenis | Conjugated oestrogens Methylpredniseclone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
|denestrol Leuprolide
Hydroxyprogesterone caproate Goserelin
30 Medroxyprogesterone Leuporelin
Testosterone Bicalutamide
Testosterone propionate Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol (EntreMe
35 Toremofin Arzoxifen (Efi Lilly)




S5Rt.=2.73 mn (nmethod A), LCVS: 439 (M+H).

C{1+1-(5,5,8,8-Tetranethyl -5, 6, 7, 8-tetrahydronapht hal en-2-yl )t hi azol - 2-
yl]pi peri t hyl am ne: The preparatio | out
as descri g"edd}mig%é\%zﬂgt arting from piperidin-4- yl nethyl Carﬁ%%ﬁgfoi@?dg@@
tert- butyI ester. The Boc protecting group is cleaved off as 15descri bed
using 4 N HCl in dioxane. Yield: 32 ngs beige solid. The product is in the
formof the hydrochloride. R.=3.03 mn (rrethod A) LCVS: 384 (l\/HrH).

-0- (5, 5, 8, 8- fetTamethyi=5; 6}’D7€?§Fnlefﬁ 58‘;‘18/“' omapht ncu en=2=yt ) tn olLUI =2 YRPYI T O
lidin-3-yla 26— 25The—prepar at Oft 1S cart i cu ULIL as ucau | ut:u above
starting fro o-ehtn=3=ytcatb
RS TSR P o] q wﬁa HF%hoa?We&
Yiel d: 123 ng, pal e-green sqlLd = (5188[99'8@ 'HEF %’f’a t he
hydrochl oride. Rt.=2.69 m n%@ L A olin EEMS 35 ) 100
2- {114 (5, 5, B, 8—Tetranet hyl(\,,aéfn?,céct r-ahy-d u cn 2-yOthiazel—2-
4 vOprt hvl am-n
yl1pi perl din Tyrdsine kihase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Pharmacizc CEP- 701 (Cephalon)
ZDI839 (AstraZeneca) CEP-751 (Cephalon)
Erlotinib (Oncogene Science) MLN518 (Millenium)
Canertjnib (Pfizer) PKC412 (Novartis)
Squalamine (Genaera) Phenoxodiol O
10 5U5416 (Pharmacia) Trastuzumab (Genentech)
5U6668 (Pharmacia) C225 (ImClone)
s ZD4190 (AstraZeneca) rhu-Mab (Genentech)
ZDB474 (AstraZeneca) MDX-H210 (Medarex)
Vatalanib (Novartis) 2C4 (Genentech)
PKI166 (Novartis) MDX-447 (Medarex)
GW2016 (GlaxoSmithKline)  ABX-EGF (Abgenix)
EKB-508 (Wyeth) IMC-1C11 (ImClone}
15 EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi-Synthelabg) BioCryst)
Tocladesine (cyclic AMP Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
20 Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing agent,
Medical) SR International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing age
o Phytopharm) Zambon)
r: ) CapCell™ (CYP450 stimutant R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
25 GlycoGenesys) Active Biotech)
G17DT immunogen (gastrin  Seocalcitol (vitamin D receptor
inhibitor, Aphton) agonist, Leo)
Efaproxiral (oxygenator, Allos 131-I-TM-601 (DNA antagonist
Therapeutics) TransMolecular)
P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, ILEX
Progen) Oncology)
30 Tesmilifen (histamine antagon Minodronic acid (osteoclast
YM BioSciences) inhibitor, Yamanouchi}
Histamine (histamine H2 Indisulam (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 antibody,
35 SR-31747 (IL-1 antagonist,  Wyeth Ayerst)




The preparation is carried out as described above starting from
(2-piperidin4d-yl-ethyl)carbamc acid tert-butyl ester. The Boc protecting
group is Gleavpskehf as described using 4 N HC in di oxanger/ep20Yd/@)76i3 43
ng, pale-green solid. The product is in the formof the hydrochloride.
Rt.=2.93 min (nethod A), LCMS: 398 (M+H).

4-{114- (5,5, 8, 8-Tetranethyl-5, 6, 7, 13- get r ahydr onapht hal en- 2- yQ hi azol - 2-
yl Thi peri di n-4-y1} mor phol i ne: N-0- N Thb The prepar atl on is carried out

as descri bedrabove startin Srar %Mnﬁiﬁéa Cll rr- 4- ﬁ ] étbﬂ&‘em den?bter495

ng, pale-yellow solid. Rt.=S ﬂané

1H NVR (500 Mz, DVBQ deut e " 0 (d,I T n 7.52 (fdd, 3
=8.2 1.8 [IH), 7.41 (d, J 4.05(d, | J=
11.3, 2H), 3 2 (t, J P EGXA} r%étcg%?lﬂl Umﬁ] (Jdnéq gcfd_u(11.4,
2H), 3.31 (t| J = 12.0 2H),CF,’; ;’[8 2H) |

1.91 -1 82 (| 2H), 1.70 (d,Pa hwa)}%é Vz]@("m{ %%WEJ

T
1- Met hyl-4-{{114- (5,5, 8, 8-t t et 2-yl) -
t hi azol>/- 2-yl{ hi p(eri di n- 4-yif§?§ﬁ§ AIQT ﬁvh?bngr ° é@;'ﬂéé ; B%S%M%(E}ﬁ&gg&gﬂz )s

carried out ps described abqy B eﬂ%ﬂ\f éa,x
35 di n-4-yl :

pi peri di n- §-yl pi perazi ne. m ,S%g‘ C 14%)(3'3%%5 p&?glgt?" H)
éﬂndpht m’agolg%ggﬁp%s?é pr%r% 1-

2011/082732PCT/EP2010/00700 ¢-
314-(5,5,8,8:Tetramet hyl- 5,6, M n
- diazaspiro] 5. 5] undecane:

F\

10 Bortezomib (proteaeome Po[a
inhibitor, Millennium) CHS 828 (cytotoxic agent,
' SRL-172 (T-cell sumulant SR Leo)
Pharma) trans-Retinic acid (differentiator
TLK-286 (glutathione-3 NIH)
transferase inhibitor, Telik)  MX6 (apoptosis promoter, MAX
PT-100 (growth factor Apomine (apoptosis promoter,
agonist, Point Therapeutics) Oncology)
15 Midostaurin (PKC inhibitor,  Urocidin (apoptosis promoter,
Novartis) Bioniche)
Bryostatin-1 (PKC stimulant, Ro0-31-7453 (apoptosis promote
GPC Biotech) La Roche)
CDA-1I (apoptosis promoter, Brostallicin {(apoptosis promote
Everlife) Pharmacia)
SDX-1017 (apoptosis promoter
20 Salmedix)
Ceflatonin (apoptosis promote
ChemGenex)
a 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.
25 Combination products of this type employ the compounds according to the inven-
tion.

The invention furthermore relates to compounds selected from the group consisting

of:

30
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5 --NOCNH HCI The preparation is carried out as described above
starting from 3, 9-di azaspi ro[ 5. 5] undecane- 3- carboxylic acid tert-butyl
ester. ThavBaiipsatecting group is cleaved off as descri bedraseanigogrodd HCl
in clioxane. Yield: 31 ng, green solid. Product is in the formof the
hydrochloride. Rt.=2.94 mn (nmethod A), LCVS: 424 (MH).

314- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et r 8hydr onapht hal en- 2-yQ hi azol - 2-y11-
pi peri di ne: The preparation is carried out as described above starting
from 3- car banoyl pi per pdi oy i tert-butyl 5 dhe Boc
protectlng gr ot , i i

Product is in d
(nmethod A), LOMEZF . Br
114-(5, 5, 8, 8-Tetranet hyl-5, 61 7, 8-t etrahydr pfit hal en- 2-yQx Hi azol - 2-y1] -
pi peridi ne-4-carboxylie acid (2- hydroxyet hypam de: g H 7- OHo The

prepar&tion is>e edlout aslde hed above star ng dr J i di

car boxylic aci dr xyet AR( eI
). 02 Br

mn (nmethod A

N
) PO 0

S S
20 ,

N/>‘ O‘NHZ ’ N)‘ NH,
25
30
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1114- (5,5, 8, 8-Tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQ hi azol - 2-y1] -
1,4 -bipiperidinyl-3-0l: 5 N HC 10 The preparation is carried out as
descri bedwabmveosatarti ng from 1, 4' - bi pi peridinyl-3-ol. Yeet/dp203d0aTo)3

pal e-green solid. Product is in the formof the hydrochloride. Rt.=2.94 mn
(method A), LCMS: 454 (M+H). 1H NWR (500 MHz, DMSQ deuterated TEA) 6 7.69

(s, 1H), 7.51 (dd, J = 8.2, 15 88
3-{114- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2-
yl Thi peri di n-4-y1}propan-1-01: 20 OH 25 The preparation is carried out

gopan=21-01. Yield: 16

i . .=3.22 m
%ﬁﬁ@wﬁi mn

as descri bed above starting ouJLB-pi peridi n-4- vyl
ng, beige solid. Product is i nNth§ form of |t he hygr

(nethod A), LCVB: 413,( .

DVSQ deut er at e g?. (d, J = 1.6, |1H 49 - 7.42 30(m 2H),
4.07(d, J= 12. 'A5(t, J = 6.5, 2 %8 (dd, J = 12.6, 10.4, 2H),
1.89 (¢, J =1 , 1.70 (s, 4H), 1.68F 1.47 (m_ 3H), 1838' 1.24 (m
16H). 103

2-{144- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onap n- azor=iH.Api p

eridin-3-yl }ethanol:

S

H
| N
O 00

N /\
Y—N
10 |S>— | NH
15 ’;

20

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-

lutely not limiting in any way.
25
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
30 acetate or dichloromethane, the phases are separated, the organic phase is washed
_with saturated NaHCOQ; solution, optionaily with water and saturated NaCl sclution,
the organic phase is dried over sodium sulfate, filtered and evaporated, and the
product is purified by chromatography on silica gel, by preparative HPLC and/or by

crystallisation. The purified compounds are optionally freeze-dried.
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The preparation is carried out as descri bed above starting from
2-pi peridin-3- ylethanol. 10Yield: 69 ng, beige solid. Product is in the

formof the fwygspehl oride. R.=3.12 min (nethod A), LCVS: p3HBpioMi7003
1H NWVR (500 MHz, DVBQ deuterated TFA) 6 7.62 (s, 1H), 7.48 - 7.43 (m 2H),

3.97 (d, J = 12.8, 2H), 3.56 - 3.50 (m 2H), 3.35 (t, J = 10.9, 1H), 3.16 -
3.06 (m 1H), 1.91 - 1.81 (m 4H), 1.9 (s, 4H), 1.68- 1.36 (m 4H), 1.29

(d, J = 15.0, 12H).

15144- (5 5, 8nMirsd epsctiidyins,) 6, 7, 8- t@(@éﬁf@h%@@&ﬁé}ﬁéﬁenﬁmypt hi azol - 2-y11-

pi peri di ne-3-carboxylic acid (2 hydr Or‘%lEt h¥ 20 e preparation
is carried out as described above st &6 fR5te WW%@"“HF%@":@H carboxylic

aci d (2-hydroxyethyl)am de. ES| Ya16dtkbs ,%9 |dimbatlbﬁ) ﬁ/ﬁ-l—ﬁm id. Product
is in the formof the hydrochloride. 25 =2. mn LCMS: 442
M+H) . APCI-MS (atmospherlc pressure chemlcal ionisation

114-(5g5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et r-ahye1 Foh?e'tr?ﬁtl@F & hi azol -2-y11-
pi peri di ne- 3-carboxylic acid (3 hydr oxypr opyl ) am de: NMVR (500
MHz, DMBQ deuterated TFA) 6 7.65 (d, J = 1.5, 1H), 7.48 (dd, J =282 1.7,

1H), 7.43 (dHPlC-mgtrﬁ;dslH), 4.02 (d,',./ =19.6, 1H), 3.87 (d, J = 13.4,
1H), 3.50 3#1’34%4_6% , 3.20 - 3.08 (m 2H), 2.58 (dd, J = 9.0, 5.0, 1H),
2.00- 1.92 ( 'l 1.84 (dd, J = 9.4, 4.2, 1H, 1.75- 1.62 (m 6H), 1.62-
1.54 (m 2H) Gradiew: ¢@mip = 515.8, 12H).
3-{1-14- (5, SF%,mBraTeaerawmmﬁloﬁcﬁwO Rafee t- 0y ABONEAFAhacendrH¥ & hi azol - 2-
y' ] pi p@Pi di np 3oyl T 9RRR- 1
- 0.0 to 0.2 min: 99:01

0.2 to 3.8 min: 99:01---> 0:100

3.8 to 4.2 min: 0:100 _

Column: Chromolith Performance RP18e; 100 mm long, internal diameter 3 mm

15 Wavelength: 220nm

Method B:
Gradient: 5.5 min
Flow rate: 2.75 ml/min 90:10 - 0:100 water + 0.01%(vol.) of TFA : acetonitrile +
0.01%(vol.) of TFA
20 0.0 to 3.5 min: 90:10—> 0:100
3.51t0 4.3 min: 0:100
Column: Chromolith SpeedRod RP18e; 50 mm long, internal diameter 4.6 mm
Wavelength: 220nm

Method C:
25 Gradient: 4.2 min
Flow rate: 2 ml/min 99:01 - 0:100 water + 0.05%{vol.) of formic acid : acetonitrile +
0.04%(vol.) of formic acid
0.0to 0.2 min: 99:01
0.2 to 3.8 min: 99:01-—> 0:100
3.8 to 4.2 min: 0:100
Column: Chromolith Performance RP18e; 100 mm long, internal diameter 3 mm
Wavelength 220nm

30

List of abbreviations and acronyms:
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HCl OH The preparation is carried out as descri bed above starting from
3-piperidin-3- ylpropan-1-ol. Yield: 18 ng, beige solid. Product is in the
form of tWeaydsaehl oride. Rt.=3.19 mn (nethod A), LCVS:pdiBriloMridreos
1H NVR (500 MHz, DMBSO deuterated TFA) 57.65 (d, J = 1.5, 1H), 7.48 (dd, J =
8.2, 1.7, 1H), 7.43 (d, J =8.3, 1H), 4.02 (d, J = 9.6, 1H), 3.87 (d, J =
13.4, 1H), 3.50 -3.34 (m 5H), 3.20 -98.08 (m 2H), 2.58 (dd, J = 9.0, 5.0,
1H), 2.00- 1.92 (m 1H), 1.84 (dd, J= 9.4, 4.2, 1H), 1.75- 1.62 (m 6H),
1.62- 1.54 (m RJE@H abetZdadidl.and. anhlyarcﬁjs é}tﬁﬁ“ﬂtmosphere(sz1 BOC tert—butog
(R-1-(4-(5,5, 8, 8- Tet ranet hy1- 8-tetrahydron t hal en- hi azol - 2-
vyl 1pyrrolidi R3Oy &hIde! -cﬁ@onylmlda%%a%oam@ﬁcqﬂgraé%@ Fld@d(%ﬁeca@pdescrl bed
above starti BacdmhEBitoR) DRVD IQIN-GhiRthyRicktARdd ey aci- dntew Bbw ghetRSter. The
Boc protecti ng group i s cleaved off as described usin g éhh i n di oxane.
M%& iygghy

30Yi el d:  250NVRjO-A B FRufimddinene. CiffoN-gimeshyliermpnaide ol séffostRl or i de.

Rt.=2.22 m nD(D'mtJl MFM%E: a%é@ éMtH) (3-dikEhyl ropy))-3-ethylearbo-
(S) - 114 (5,5, 8, et rrgpr?g? -tetrah%proynefamInOp P}'én- éyt hi azol - 2-

yl 1pyrrolidi ﬁluna g1 Aty acahle ﬁr@lﬁgﬂwpw %). &0 Plethvbeihensihsetvbed
above starti pgidd AMo(iRLy; ROPeHzR2!, pet. ether petroleum ether (boiling range 30-

80°C), temp. temperature, THF tetrahydrofuran, TFA trifluoroAcOH, Tf trifluoro-

methanesulfonyl, RT room temperature.

10 The contents of all cited reference 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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3-ylcarbamc acid tert-butyl ester. The Boc protecting group is cleaved off

as descri ' 4 N HCl in dioxane. 10Yield: 136 ng, vy |

Pr oduct ig%?zr??ﬁh%%fzorm of the hydrochloride. Rt.=2.73 m n‘?‘%ﬁgﬁ%’g@hd&% LCVS:
356 (MtH). 1H NWVR (400 MHz, DVBSQ deuterated TFA) 6 7.63 (d, J =
1.51 1H), 7.52 - 7.44 (m 2H), 4.16 (% J =54, 1H), 4.01 (dd, J = 12.1,
5.9, 1H), 3.92 - 3.72 (m 3H), 2.57 -2.45 (m 1H), 2.39 - 2.26 (m 1H),
1.71 (s, 4H), 1.31 (d, J = 12.2, 12H).

153-{4- (4- (5ERa®p@sTetranmet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl ) t hi azol - 2-
yl ] pi perazin-1-yl }propane-1, 2-diol : The preparation is carried out
as descri bed above starting from 3-pi perazi nl-yl propane-1,2-diol. Yield: 41
ny, beige solid. Product is in the formof the hydrochloride. Rt.=3.02 mn
(method A), LCVBynthais(dftddlectddicdiMiBoAdS obtiie inlbMfdrdeut erated TFA) 6
7.79(d,_ J = 1.9, 1H), 7.58 (dd, J =8.2, 1.9, 1H), 7.38 (d, J = 8.3, 1H),
4.27 4210 (m  2Fhe folloWing copBindsverd Hynth8si&dd &t chtFacieriskd. Kblreved.thd (dd, J=

11.1, 4.8, 1b?néwledge of the person skilled in the art includes the preparation and characterisa-

tion of these compounds in other ways.

10 Preparation of the bromocarbonyl compounds:

Preparation of 2-bromo-1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone:

PTT Br

L ]

15

25 g (143 mmol) of 1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone were dis-
solved in 750 ml of THF, 64.7 g (172 mmol) of phenyltrimethylammonium tribro-
mide were added, and the mixture was stirred at room temperature for 15 h. The
resultant precipitate was filtered, and the filtrate was evaporated to dryness. The
residue was taken up in ethyl acetate, washed with 2 x sat. sodium hydrogen-
carbonate solution and 1 x sat. sodium chloride solution, the organic phase was
dried over sodium sulfate and evaporated to dryness.

Yield: 62 g, white solid.

HPLC: Rt.= 3.06 min.

20

Precay
o ",

25
The following compounds can be prepared analogously to the procedures

mentioned above. In some cases, purification by means of column chromatogra-
phy on silica gel was necessary:
Starting material Product Rt.

0)

’ (1
OH
Synthetic

Communications 2001,
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3.46 -3.30 (m 4H), 3.20 (dd, J = 13.1, 10.4, 1H), 1.70 (s, 4H, 1.30 (d,
J=14.5, 12H).

Di net hyl -'{VPZQ&J](’@???& 8-tetramethyl-5, 6, 7, 8-t et r ahydr onapht FHFRAI Y3 hi azo
| -2-yl]pipericlin-4-yl}am ne: 106 The preparation is carried out as
descri bed above starting from di net hyl pi peridin-4-ylamne. Yield: 53 nyg,
yellow solid. Product is in the form the hydrochloride. Rt.=3.00 mn
(method A), LCVS: 398 (M+H). 51F1 NWVR (400 MHz, DWVsQ deuterated TEA) 5 7.71
(d, J =1.9, 1H), 7.53 (ddpnJ =8.2, 1.9, 1H, 39 (d, J =8.3, (t, J =
11.7, 2H), 2.82 ( H, 1H, 4.18 (d,~J_= 2.16|(d, J = 10.6, 13.4, 2H),
2H), 1.87 3.56 - ~ 3.25 - 1.68 (s, 4H), 1.28 (d,
J=12.8, 12H).

::

Br 3.42 min
. (method A)
5 Journal of Organic
Chemistry 1984, 51(26),
5265-5267
3.45 min
10 Br (method A)
\ US 2005/0148590
15 i :I j: E :I I Br
Us 2005/0148590
3.60 min
Br
20 (method A)
US 2005/0148590
25 # : i : Br 3.59 min
{method C)
Journal of Organic
Chemistry 1963, 29(9), :
2248-2255
30
Br
Journal of Organic
Chemistry 1963, 29(9),
35
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10414- (5,5, 8, 8-Tetranet hyl1-5, 6, 7, 8-t et rahydr onapht hal en-2-yQ hi azol - 2-y11-
cycl ohexy .0 The preparation is carried out as de ' e
starting W ‘ﬁ%?%l‘a’w banmoyl cycl ohexyl )carbam c acid tert- bﬁ@lzp%g?@?&}%he
Boc protecting group is cleaved off as described using 4 N HCl in clioxane.
Yield: 225 ng, yellow solid. Product NJ& in the formof the hydrochloride.
Rt.=3.12 min (nethod A), LCMS: 369 ( i!)

244-14-(5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQ hi azol - 2-y1}-
pi perazi n-1-yl I cycl oheggpolky 25N HCI HO O myeparation is carried out
as described above starting| from 2-pi perazi n1-yl[fycl ohexanol .

Yield: 42 ng, white IS i 1 ¢ of the hydrochl ori de.
30Rt.=3.17 min ( @ 500 MHz,

DMSQ deut er at ed TEX] =
7.39 (g, J =8.3, 1H,

3.99
r (method A)
10
3.40
{method C)
r

. N .58 dd, J =8.3, 1.9, 1H),
4.05 (dd, J = 26.9, 2.7, 2H), 3.74 - 3.63 (m

£

15 Preparation of 2-bromo-1-(1,1-dimethylindan-5-yl)ethanone:
Br 0 0O
step a /‘kﬂj:k step b Br
o=
20 I z
Step a:

3.72 g (16.5 mmo!) of 5-bromo-1,1-dimethylindane are dissolved in 100 ml of
THF and degassed. 11.2 ml (33.05 mmol) of 1({ethoxyvinyl-}tributyltin and 1.1 g
(1.6 mmol) of bis(triphenylphosphine)palladiium(ll) dichloride were subsequently
added. The reaction mixture was refluxed for 15 h under nitrogen atmosphere.
After cooling, a Ph of 2 was established using 2 N HCI, and the mixture was
stirred at RT for a further 15 h. The reaction mixture was diluted with water and
extracted three times with ethyl acetate. The combined organic phases were
washed with saturated NaHCO4 solution and saturated NaCl solution, dried over
Na,SQO, and evaporated. The residue was chromatographed by column chroma-

25

30 tography on silica gel.
Yield: 2.4 g, oil.
HPLC: Rt.=3.22 min (method A).

Step b:
The a-bromination is carried out as described above using phenyitrimethyl-

35 ammonium tribromide.



2H), 3.56 - 3.35 (m 5H), 322-309(m1H) 2.03 (t, J = 13.5, 2H), 1.82
- 1.75 ( 72 - 1.63 (m 5H), 1.51 - 1.19(m 16H) 107

2- Pyrrol Fgor?la%i/?ﬂfﬁ& (5,5, 8,8-tetranet hyl-5, 6, 7 8- tetrahyd?%ﬂﬁﬁ?t‘?{%ﬂ"%% 2-y1)
- thiazol e: The preparation is carried out as descri bed above
starting from 3-carbanoyl pyrrolidi ne-%-car boxylic acid tert-butyl ester.
The Boc protecting group is cl eaved o% as described using 4 NHC in

di oxane. 10Yield: 30 ny, pale-yellow solid. Product is in the formof the
hydrochl ori de. Reif2.199 yBlidw biet hod A), LCVE: 341 (MH). 1H NWVR
(400 MHz, DIVBO’ t TFA 8 (s, 1H) 7.89 (d, J =1.7, 1H), 7.70
(dd, J = H%E& ‘%a&%? H‘%Ftﬁ?lgmg 3, 4.05 (p, J = 7.6, 1H), 3.74
(dd, J 116 8.0, 1H), 362-351(m 1H) 3.51-3.31(m 2H), 2.53 -
2.44 (m 1H, 2.30 - 2.17 (m 1H), 1.69(s, 4H), 1.30 (d, J= 16.8, 12H). 15

5 Preparation of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl}thiazol-2-yl]piperidine hydrobromide:

H,N H
mn’\ I
Br S =0 N, NH
9 \S>"ND"

o]
10 k BrH
930 mg (3.0 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphtha-
(. len-2-ylyethanone and 778 mg (3.0 mmol) of (1-thioccarbamoylpiperidin-4-yljcar-
bamic acid tert-butyl ester were suspendad in 15 ml of ethanof and refluxed for
24 h. The precipitate was filtered off with suction and washed with ethanol and
ether. The residue was dried in vacuo.

15
Yield: 900 mg, solid. The product is in the form of the hydrobromide.
LCMS: 370 (M+H), HPLC: Rt.=2.88 min (method A).
The following compounds can be prepared analogously to the said proced-
ures. In some cases, purification by means of extraction, column chromatography
20 on silica gel or by means of preparative HPLC was necessary:
Starting material Product Rt.
(O
: LCMS: 344
Br
{M+H)
S
(o (O
N LCMS: 342
Br (M+H)
30 BrH
Rt.=2.70 min
/FO— (method A)
Br l LCMS: 342

35 ’ (M+H)



144- (5, 5-Di rret hyl-5, 6,7, 8-tetrahydronapht hal en- 2-yl) t hi azol - 2-yl i pi perazi ne
nation is carried out as described abov rom

p| per azi ne- 1 cargjtr)xyl ic acid tert-butyl ester. The Boc pﬁ)ﬁgg{(}?%gﬁ%@oup is

cl eaved off as described using 4 N HCl in dioxane. 25Yield: 31 ng,

pal e-yel l ow solid. Product is in the §ormof the hydrochloride. Rt.=2.89

mn (nmethod A), LCVS: 328 (MtH). 1H NWVR (500 MHz,

DVSQO deuterated TFA) 6 7.59 (dd, J=8.2, 1.7, 1H), 7.51 (d, J = 1.2, 1H),

7.38 (d, J = 8.2, 1H), 3.78 -3. TNURm(500HHz, BMBO/deulrad TAR) 4H), 2.77 (t, J
6.2, 2H), 1.82- 1.74 (m 2H) 51368, 7=%262H)("po @ =8d, 29, (s, 6H. 30 WO

2011/ 082732PCT/ EP2010/ 007003 108, (S 1 405 3.6, 2

2-(4-{144- (5,5, 8, 8-Tetranet hy1 %ﬁ%(ﬂhﬁ 11'2%5 aﬁygrs_?ﬂ_gﬂg %@a\?n 2-yQt hi azol -

yl ] pi peridin-4-yl}piperazin-1 ation is carried
out as_described above starti ng'Wc%H)ﬂ 4= pPpeér . A.68 -~ 1.54

yl pi persa2| n-1-yl)ethanol . 10Yi eld2HB106 (myfHpal e-yel | ow solid. Product is in
the form of the hydrochl opi de. . , LCVB: 483 (MHH).

1H NMR (400 M I 1I—?g 7. 51 -7.43 (m
2H), 4.30 (d, J Hgd, = 11.2, 2H),

2.00 (dd, J = 2 = 12. LEPM§2:M5
(M+H)
10
S
/[ )‘O‘NHz
N LCMS: 356
Br BrH (M+H)
15
S
O
1 | X N LCMS: 342
r Z BrH (M+H)
20

S
O
§ /EN>“' NH, LCMS: 384
| (M+H)
Br Z BrH
05
H H ’s>_
4
N ONHz LCMS: 330
Br BrH (M-+H)

The following can be prepared analogously:

30
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15 114-(1, 1- D net hyl i ndan-5-yQ hi azol - 2-yl ] pi peri di n-4-yl am ne: 20HCI

The prep ti i.s..carried out as descri bed above startin

(1-thioca d%@g?%%%erldln 4-yl)carbam c acid tert-butyl g?&ﬁgﬂhWMWMB
Yield: 1.07 g, pale-green solid. Product isin the formof the
hydrochloride. 25Rt.=2.59 mn (methodyd), LCVS: 328 (MHH). 1H NWR
(400 MHz, DWVsQ deuterated 6 7.61 -7.5% (n1 2H), 7.27 (d, J = 7.8, 1H
4.15(d, J= 18. 8 2H), 3.44(t, J= 11.6, 3H), 2.94(t, J= 7.1, 2H), 2.14(d, J
= 10.2, 2H), {58,8,81Tétrdrdethy!-5,627, 8 2t ahylr SFaphthaiBn ) tRidkol-4vH7 (S,

6H) . 30 WO §R%, 732PCT/EP2010/007003 109

2- (414 (5,5, ranethyl 5,6, 7, 8-tetrahydronapht hal en-2-yQ hi azol - 2-y11-
pi perazi n-1-yl | eNpafol : 75 ny (0 16 mmol ) of

1-[4-(5,5,8,8-te yetRy 1- 5, 6, 7, 8-t et rahydr onapht hal en- 10

2-yhthi_azol - 2-yl er gzi ne trifluoroacetate were irradiated in the

ni crowdve at 160SKor ' th iz_bl 0.19 mmol) of 2-chloroethanol in 6 m
of ethanol and 55 pl1(O0. 39I

of Niti et hyl ami ne. The reaction nixture was
evaporated and purAAied by §Tean§—o/ preparative HPLC. Yield: 16 ng, oil.

The product is in the formof the trifluoroacetate. LCMS: 400 g/ nol [ M-H|
HPLC. Rt. = 3.02 mn (nmethod A). 151H NVR (500 MHz, DMSQO deuterated TFA) 5
7.79 (d, J = 1.%Yieldgy mg7058Tr(ecmdwctisietfze;fonm@fthlarﬂyitluwo%ta(t@, J = 8.3, 1H),
4.12 (b, 2H), 3RBE3.04 &id Bnétibd ARLCNMES:EBs(( m@LH))3 32.2, 19.3, 4H), 3.40 -

3.25 (m 4H). 18R 508z, brfsolutetataa Ha 57]7%'??1 J=15, 1H), 7.53 (dd,

J=8.2,186, 1H), 7.32 (d, J = 8.3, 1H), 3.76 — 3.68 (m, 4H), 3.34 — 3.26 (m, 4H),
L, 1.84 (s, 4H), 1.25 (d, J=16.7, 12H).

4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-2-pyrrolidin-3-yl-thia-

zole:
15 s
L=
N NH
HCI
The preparation is carried out as described above starting from 3-thiccarba-
20 moylpyrrolidine-1-carboxylic acid tert-butyl ester. The Boc protecting group is
cleaved off as described using 4 N HCI in dioxane.
Yield: 1.07 g, yellow solid. Product is in the form of the hydrochloride.
Rt.=2.82 min {method A), LCMS: 313 (M+H).
"H NMR (500 MHz, DMSQ/deuterated 5 7.78 (d, J= 1.3, 1H), 7.72 (d, J= 8.2,
25 1H), 7.65 (s, 1H), 7.42 (d, /= 8.2, 1H), 4.06 (p, J=7.2, 1H), 3.74 (dd, J=11.7, 7.9,
1H), 3.65 (dd, /= 11.7, 7.0, 1H), 3.54 — 3.46 (m, 1H), 3.44 — 3.36 (m, 1H), 2.82 (t, J
=86.3, 2H), 2.52 (td, /= 13.6, 7.4, 1H), 2.30 (dg, J=14.9, 7.4, 1H), 1.86 — 1.79 (m,
2H), 1.72 —1.88 (m, 2H), 1.29 (s, 6H).
30
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The fol |l ow ng are prepared anal ogously:

3-(414-(5,5 8- Tet ramet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2- ﬁa hi azol -
yl i pi pera?“oh2 1U082fBr opan- 1-ol ©  Yield: 34 ng, oil. LCVS: B9 EW"WP”PQ@H—I}
HPLC. Rt. 3.10m n (nmethod A). 1H NWVR (400 MHz, DWVBQ deuterated

TFA) 5 7.76 (d, J= 1.8, 1H), 7.55 (dd,, J = 8.2, 1.9, 1H), 7.32(d J= 8.3,
1H), 4.12 (d, J= 13.1, 2H), 3.64(d, J¥10.9, 2H), 3.51 (t, J = 5.9, 2H),
3.47 - 3.37 (m 2H), 3.32 - 3.16 (m 4H, 1.90 - 1.79 (m 2H), 1.64(s 4H),

1.25 (d, J = 13

4-(314-(5,5, §. 8 %t‘ég@a EEtE%é@%%O{g?%g‘ﬂ%'r Srphthalen gy Eth'aﬁ"%ygzol 2
yl i pi peri di n* o HF}B?" aHant1- 01 The preparation is carried out
starting from 3- (5,5, 8, 8-tetranethyl-5,6,7, 8- 3
t et r ahydr onapht H®I en- 2- yht hi azol - 2- yld pi peri di ne hydr,
10propan-1-ol . T ct is in t,QeJlLormofs“tPHe hydr échl
my, sobid. LOMS: 413 [CN Qm mn (et hod AY.

™~de and 3-chl oro-
i Yield: 33

4-(3-14-(5,5, 8, 8-Tet ranet y -5, 6, 8te ahydr onapht hal en- 2-y <2-
15YI Thi peri di n- 1-yl } et hartoi : o
step b:

10
F S
) N

BrH
15
Step a:

403 mg (0.50 mmol) of 4,4'-bipiperidinyl-1-carboxylic acid tert-butyl ester
were dissolved in 5 mi of THF, and a solution of 310 mg {1.65 mmol) of thio-
carbonylimidazole was added. The reaction mixture is stirred at RT for 2 h, and
5 ml of 25% ammonia solution are subsequently added. The reaction mixture was
irradiated in the microwave at 60°C for 3 h. After cooling, the reaction mixture
was evaporated, water was added, the residue was filtered off with suction and
washed with a little water.
£ 300 mg, white solid.

h Rt.=2.75 min (method A), LCMS: 328 (M+H).

20

25
Step b:
The_reaction with the bromocarbonyl compound is carried out as described
above.
Yield: 76 mg, oil. The product is in the form of the hydrobromide.
Rt.=3.14 min (method A), LCMS: 438 (M+H).
30 "H NMR (500 MHz, DMSO/deuterated TFA) & 7.78 (s, 1H), 7.54 (d, J = 8.2, 1H),
. 7.38(d, J=8.3,1H),3.91(d, J=13.2, 2H), 3.31 (d, /= 12.5, 2H), 3.03 (t, /= 11.4,
2H), 2.83 (t, J=11.7, 2H), 1.81 (dd, J = 31.7, 12.4, 4H), 1.68 (s, 4H), 1.47 — 1.20
(m, 18H).
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20 The product is in the formof the TFA salt. Yield: 26 ng, solid. LCVE:
399 [M+1-d}v], HPLC. Rt. = 3.00 min (nethod A). 1H NVR (500
Mz, DVBOYP Wel%rEted TEA) 5 7.98 (d, J = 28.1, 1H), 7.90CBRR0100M0G 3
1.8, 1H), 7.74 (ddd, J = 45.6, 8.3, 1.8, 1H), 7.39 (d, J= 8.3, 1H), 3.97
25(d, J = 10.6, 1H), 3.93 - 3.82 (m éé:l), 3.74 - 3.60 (m 2H), 3.45 - 3.25
(m 3H), 3.12- 3.04(m 1H), 2.26 (d, I%= 11.8, 1H), 2.06 - 1.98 (m 2H),
1.85 - 1.75 (m 1H), 1.70 (s, 4H), 1.30 (d, J= 21.1, 12H. 30 WO

0 02 AR 4 8 e AT, o o
Mpi per azi n- 1h?&'}'mf%f'gﬁéﬂgz°lglﬁjpib‘ir "%y (0.34 mol ) of

1-[4-(5,5, 8, 8-tetranet hyl-5%6, 7 et rahydr onapht hal en- 2-yQt hi azol -2-yl | pi p
nNof with 100 pl 10(0.68 mmol) of
ngy <41 _ f potassium car- bonate and

erazi ne were suspepded in
The reaction m re was taken up in

4- br omobut yl acs
stirre& at 60C
di chl or onet hane, »&Qsheé

hydr ogen- car bonate sol ution and a 1N hydrochloric acid solution. The

organi ¢ phase wake grepethtion & casiiadi aurhas uleSartbed abbVe staaidgdioch #{2apyrated. The
protecting grRUR |i8§1ygbiggr\((§ﬁe.off by nmeans of a 1N NaOH sol ution in nethanol:
The reaction m%g%/wg 1 s stirred at roomtenperature and subsequently
evapor at ed. The 18 5489 Qs purified by nmeans of preparative HPLC and
convergd i nto Rhe3.hgdimohetoed de UM rdsat(Meht). wi th methanolic HCl . Yiel d:
47 ng, yellow solid. LCMS: 428 [M+l-1], HPLC: Rt. = 3.13 mn (nethod A).

‘ 1-[4~(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-ylI]-
piperidine-4-carboxylic acid ethyl ester:

‘ s o
s [N )~ N

HCI

The preparation is carried out as described above starting from piperidine-4-
carboxylic acid ethyl ester.

Yield: 83 mg, white solid. The product is in the form of the hydrochloride.

Rt.=4.20 min (method A}, LCMS: 428 (M+H).

"H NMR (400 MHz, DMSO/deuterated TFA} 5 7.64 (d, J = 1.4, 1H), 7.51 — 7.41
(m, 2H), 412 (g, J=7.1, 2H), 4.02 (d, /= 13.2, 2H), 3.46 (t, J= 10.9, 2H), 2.80 —
£ 2.69 (m, 1H}, 2.06 (dd, J= 13.4, 3.1, 2H), 1.88 — 1.73 (m, 2H), 1.69 (s, 4H}, 1.30 (d,
J=128, 12H), 1.22 (t, J = 7.1, 3H). :

20

25
1-{1-[4-(5,5,8,8-Tetramethyl|-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yllpiperidin-4-yl}pyrrolidin-3-ylamine:
S
- O-Q1
30 N .NH,

. HCI

The preparation is carried out as described above starting from (1-piperidin-
4-ylpyrrolidin-3-yl)ycarbamic acid tert-butyl ester. For the cleaving-off of the Boc
protecting group, 5 ml of 4 N HC! in dioxane were added to 150 mg (0.28 mmoi)

35 of (1-{1-[4-(5,5,8,8-tetramethyi-5,6,7



20The foll ow ng conpounds were prepared anal ogously. In sone cases, further

purifi catng)n bt/ neans of preparative HPLC was not necesszéﬁ(,ggéﬁbﬁ@)oqg%cases,

the crude™pr B Evwer e purified by nmeans of colum chro

silica gel, which were then in sonme cases converted into the hydrochl oride
using 4 N HCl in dioxane or 1.25 M H%gi n nmet hanol : 25

4-{3+1-(5,5-Dinethyl -5, 6,7, 8-tetrahydifonaplithal en-2-yQ hiazol -2-ylipyrroli
di n-1-yl }butan-1-ol: 30 The preparation is carried out starting from

ﬂr' ((151 S- d'htmﬁt hy 1;8§te§aﬂydgoﬁa%hﬂﬁltenaz-yl)tgiazcl:Iﬁ-\yl]pipelridin-4—yl}pyrroIidin-g-yl)car-

ydr onapht hal en- 2- -2-pyrrolidin:-3- 1.azol. [ o,

2 br omabut y1 PaRs St R e i AR Fp AR OB E TS of a 1n
NaCH sol ut i ofiPitafe3wms filtered qfewithaststion, Washed oéh cioxaas apdified Byapyo-neans of

pr epar alt @ veHcH:rLﬁ$mﬂd19ﬂ@vgretea@hist@ ThBrede @gﬁ%ﬁiﬁﬂmoﬁmpﬁu&y@%tmm%wég h
met hanaol i c oYL o [ Lﬁé@ : ; .= 2. mn
(method A) . 51FFNR/§L"?§B%E’N%§?‘* ARG s Rt 22 TEA) 6 7.80 - 7.76 (m 1H),
7.66 - 7.62 (m 1H, 7.57 (d, J = 4.9, 1H), 7.34 (d, J =8.2, 1H), 4.20 -
3.92 (m 2H), 3CA3-[4-(85398-Tetrathe}hyi-8,64B¢itetrdrydiodaphihflen®-Bthiazsl-28 (m

3H), 3.15(s, o 7 = 6.23° 2H), 2.49 - 2.15 2H), 1.74 (dd, J =
1?4, 6. 1,(S4¥<§5:§9pf7'§h"73ﬂ"5}7%%h‘?ﬁq§"'%4),H)1.49 (dg, J= 12.(r2n, 6.H2), 2H), (1 22 (s,
5
6H). 10 lN’>_N
10 NH,
HC! '

The preparation is carried out as described above starting from piperidin-4-
ylmethylcarbamic acid tert-butyl ester. The Boc protecting group is cleaved off as
15 described using 4 N HCl in dioxane.
Yield: 32 mg, beige solid. The product is in the form of the hydrochioride.
Rt.=3.03 min (method A), LCMS: 384 {(M+H).

1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
pyrrolidin-3-ylamine:

el

NH,

20

HC!

25 The preparation is carried out as described above starting from pyrrolidin-3-
ylcarbamic acid tert-butyl ester. The Boc protecting group is cleaved off as
described using 4 N HCI in dioxane.

Yield: 123 mg, pale-green solid. The product is in the form of the hydro-
chloride.

Rt.=2.69 min (method A), LCMS: 356(M+H).
30
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5-{3-(4-(5,5,8,8-Tetranmet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2- yQ hi azol - 2-

yl ] pi peri gin,, nt an-tol : The preparation is c | arting

from 344-?@%?‘@%{%{%& ranet hyl-5, 6, 7, 8- a]'ﬁ('ff/ﬁﬁlzo%}ﬁmﬁ(}s

t et rahydr onapht hal en- 2- At hi azol - 2- Api peri di ne hydr obrom de and

5-chl oropentyl acetate. The protectingasgroup is cleaved off by means of a

1IN NaCH sol u- 20tion in nethanol. The product was purified by neans of

preparative HPLC and converted into the hydrochloride by treatnent with

Eret hﬁngl i )c HC . 2-Y4 §d-(5,5,88-T@trarfigthiy b5, 6178 wtratdrlirdddptikhalbiRGl)thazoF2-3. 05 nmin
met hod A). i A o

254-{314- (5, %']%'p§'“i‘ér{‘r‘é’#SE'}¥§ai“'§ea 7, 8-t etrahydronapht hal en-2-yQt hi azol - 2-

yl i pi peridin-1-yl}butan-1-ol: The preparation is carried out

starting from3-[4-(5,5, Bt et thyl-5,6,7, 8-

tet ra%dronapht - %@gpi peri di ne hydrobrom de and
@'@ e PBrot ng \g¥pyp i s cleaved off as described by
: R tiopygyn nethanol. The product was purified by neans

4- bronbbutyl ac
means of a 1N
of preparative HPE& and converted into the hydrochloride by treatnent with
met hanolic HO ._35 Yield: 12 ,,solid. . ) .
The prepara(filon %s cargll?ed oucg as described above starting from (2-piperidin-
4-yl-ethyl)carbamic acid terl-butyl ester. The Boc protecting group is cleaved off

as described using 4 N HCI in dioxane.

10 Yield: 43 mg, pale-green solid. The product is in the form of the hydro-
s chloride.
Rt.=2.93 min (method A), LCMS: 398 (M+H).
4-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthaien-2-yl)thiazol-2-
15 yl]piperidin-4-yl}morpholine:
S .
| )—N N O
N —/
20 The preparation is carried out as described above starting from 4-piperidin-4-
ylmorpholine.
Yield: 495 mg, pale-yellow solid.
Rt.=2.90 min (method A), LCMS: 440 (M+H).
. 'H NMR (500 MHz, DMSO/deuterated TFA) § 7.70 (d, J = 1.8, 1H), 7.52 (dd, J =
8.2,1.8, 1H), 7.41 (d, J=8.2, 1H), 4.21 (d, J=12.8, 2H), 4.05 {d, J = 11.3, 2H),
25 374t J=12.0,2H), 3.64 — 3.55 (m, 1H), 3.51 (d, J= 114, 2H), 3.31 (t, J= 12.0,
2H), 3.23 - 3.16 (m, 2H), 2.27 (d, J=10.1, 2H), 1.91 - 1.82 (m, 2H), 1.70 (d, J =
8.7, 4H), 1.30 (d, J = 16.4, 12H).
1-Methyi-4-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
30 thiazol-2-yl]piperidin-4-yl}piperazine:
The preparation is carried out as described above starting from 1-methyl-4-
35

piperidin-4-ylpiperazine. Yield: 326 mg, yellow solid.



WO 2011/ 082732PCT/ E P2010/ 007003 113 LCMS: 427 [MtFI], HPLC. Rt. = 3.02 min
Erenret hggt i?vo 20\(9)8%93]21/ 082732PCT/ EP2010/ 007003 114 Pr epﬁéﬁﬁﬁﬂ?ﬂ/&ﬁoos
(2-{414-(5,5,8,8-tetranmet hyl-5, 6, 7, 8-t et rahydronapht hal en- 2-yQ hi azol - 2-yl i
pi peridin-1-yl}ethyl)carbamate: 47 m of THF and 200 pi of gl aci al
acetic acid were added to 100 ng (O. 28 nol ) of

1-[4-(5,5,8,8-tetranmet hyl-5, 6, 7 8-t etrahydr onapht hal en-2-yQt hi azol -211] -

pi per azi ne hyderpr&sdﬁn(rﬁgthg@AQ,Qmﬁs;mml(Mwm, 5- hydr oxypent anal wer e added,
10and the m xture was stirred for 30 mn. 97 ng (0. 46 rrrml) of sodi um
trisacetoxy- borohydride were subseq7 ently added, and the reaction mxture
was stirred at $EHs B8rfbEetrametyH56, Hatairahyseonaphthalen-2nylithiazel-pd-3,
filtered, thdiaraspieo[5l5]qndecanes evaporated, and the residue was purlfled by
rreanslvgf col urm chr omat ogr aphy a gel Yield: 56 ng solid. 15ES!:

442 ( , IMR (500 MHz, DMBQ deut erated TFA)
57.79(dJ , 1.8, 1H), 7.34 (d, J = 8.3, 1H),
4.14 (d, J 7 2H) ,

The preparation is carried out as described above starting from 3,9-diaza-
spiro[5.5]undecane-3-carboxylic acid tert-butyl ester. The Boc protecting group is
cleaved off as described using 4 N HCl in dioxane.

Yield: 31 mg, green solid. Product is in the form of the hydrochloride.
Rt.=2.94 min {method A), LCMS: 424 (M+H).

10

3-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yI]-
piperidine:

S
HCI "

The preparation is carried out as described above starting from 3-carbamoyl-
piperidine-1-carboxylic acid tert-buty! ester. The Boc protecting group is cleaved
off as described using 4N HCI in dioxane. Product is in the form of the hydro-
chloride.

Yield: 3 mg.

Rt.=3.08 min (method A), LCMS: 341 (M+H).

15

20

ey

25

1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperidine-4-carboxylic acid {2-hydroxyethyl)amide:

30

The preparation is carried out as described above starting from piperidine-4-
carhoxylic acid (2-hydroxyethyl)amide.
Yield: 89 mg, beige solid.

35 Rt.=2.94 min (method A), LCMS: 442 (M+H).



3.50 - 3.38 (m 4H), 3.29 - 3.15 (m 4H), 1.72 (dt, J = 9.5, 6.6, 2H), 1.68
(s, 4H), WoAiroesks#6 (m 2H), 1.40 (tt, J = 14,8, 7.2, 2Heripiddonszdes24 (m
12H). 20 The foll owi ng compounds were prepared anal ogously. In sone
cases, on use of ketones instead of aldehydes, an increase in the reaction
tenperature to 40C or an extension ofiophe reaction time was necessary:
25(1H I m dazol - 4-yl net hyl ) -{144-(5,5. 8, 8-tetranet hyl -5, 6, 7, 8-t et rahydr o-
napht hal en- 2-y1)t hi azol - 2-yl ] pi peri di n-4-yl } am ne: 30 Yield: 20 ng,
solid. The product is in the formof the TFA salt. ESI: 450 (MtH), HPLC
2.85 min (method A) 1H NWR (500 MHz, DWVSQ deuterated TFA) 59.19 (d, J =

1.2, 1H), 7.82 £:94.(819)s,8-Tefrdmbethy1:b 67 :tétratydrondprihalelL-ytitniar-2ynt- 7

1,4"-bipiperidinyl-3-ol:

5 | | }_ND_NQ

HCI OH

10 The preparation is carried out as described above starting from 1,4'-
bipiperidinyl-3-ol.
. Yield: 31 mg, pale-green solid. Product is in the form of the hydrochloride.
Rt.=2.94 min (method A), LCMS: 454 (M+H).
"H NMR (500 MHz, DMSO/deuterated TFA) & 7.69 (s, 1H), 7.51 (dd, J = 8.2,
1.8, 1H), 7.36 (d, J = 8.3, 1H), 4.20 — 4.07 (m, 3H), 3.56 (s, 1H), 3.46 — 3.35 (m,
15 1H), 3.30 (d, J=12.0, 1H), 3.23 (d, J=12.6, 2H), 3.10 - 3.01 (m, 1H), 2.83 - 2.63
(m, 1H), 2.15 (dt, J = 32.0, 17.1, 3H), 2.00 — 1.67 (m, 5H), 1.66 (s, 4H), 1.26 (d, J =
16.1, 12H).

3-{1-[4-(5,5,8,8-Tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-
yllpiperidin-4-yl}propan-1-ol:

l }C)—\ﬁ

HCI OH

20

25
The preparation is carried out as described above starting from 3-piperidin-4-

ylpropan-1-ol.
Yield: 16 mg, beige solid. Product is in the form of the hydrochicride.
Rt.=3.22 min (method A), LCMS: 413 (M+H).
"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.61 (d, J = 1.6, 1H), 7.49 — 7.42
30 (m, 2H), 4.07 (d, J=12.6, 2H), 3.45 (t, /= 6.5, 2H), 3.38 (dd, /= 12.6, 10.4, 2H),
1.89 (d, J=11.0, 2H), 1.70 (s, 4H), 1.68 — 1.47 (m, 3H), 1.38 — 1.24 (m, 16H).
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1H),

(”1 1FD

(3

I\/Et hyI

7.39 (d, J = 8.3, 1H), 4.44 (s, 2H), 4.15(d, J= 13.5, 2H), 3.55

P%HE{%ZHE = 12.0, 2H), 2.26(d, J = 10.2, 352H), pdrBioiodordd (M

1.29(d, J= 16.3, 13H). 115

3H i mi dazol - 4-yl nmet hyl ) - (144- (5,5, 8, 8-tetranet hyl -5, 6, 7, 8-

t et r ahydr onapht hal en- 2-y1) t hi azol - 2- ylphpi peri di n-4-yl }anm ne: 5 HC

38

2.85 mn (nmethod A).
1.4, 1H),

ng, solid, product is the hydrochl orlde LCMS: 464 [MtH, HPLC Rt.
101H NWR (400 MHz, DMSO / deuterated TFA) 5 7.85 (d, J

10

15

20

25

35

7. 72—{(-@4-(5155B,B-'EetraHT&thy(~5lﬁ,7~J8‘-te‘t&h?dronaphthalen-2-y|)thiazol—2-yl]-
piperidin-3-y|}ethanol:

S
e
N
HCI OH

The preparation is carried out as described above starting from 2-piperidin-3-
ylethanol.
Yield: 69 mg, beige solid. Product is in the form of the hydrochloride.
Rt.=3.12 min (method A), LCMS: 399 (M+H).
"H NMR (500 MHz, DMSO/deuterated TFA) 8 7.62 (s, 1H), 7.48 — 7.43 (m, 2H),
3.97 (d, J=12.8, 2H), 3.56 — 3.50 (m, 2H), 3.35 (t, /= 10.9, 1H), 3.16 — 3.06 (m,
H), 1.91 — 1.81 {m, 4H), 1.69 (s, 4H), 1.68 — 1.36 (m, 4H), 1.29 (d, J = 15.0, 12H).

1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yijthiazol-2-yl]-
piperidine-3-carboxylic acid (2-hydroxyethyllamide:

s
[ DN
N

H
N\_
0 \
HCl OH

The preparation is carried out as described above starting from piperidine-3-
carboxylic acid (2-hydroxyethyl)amide.

Yield: 20 mg, beige solid. Product is in the form of the hydrochloride.

Rt.=2.96 min (method A}, LCMS: 442 (M+H).

1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydrenaphthalen-2-yl)thiazol-2-yl]-
piperidine-3-carboxylic acid (3-hydroxypropyl)amide:

S
| )N
N H
N
Hel —on

The preparation is carried out as described above starting from piperidine-3-
carboxylic acid (3-hydroxypropyllamide.

Yield: 60 mg, yellow solid. Product is in the form of the hydrochloride.

Rt.=3.01 min (method A), LCMS: 456 (M+H}).

- 3.46

Yi el d:



7.55 (dd, J= 8.2, 2H), 3.95 (s, 3H), 1.7, 1H), 7.38(d, J= 8.3, 1H), 3.59(s,
1H), 3.29(t, J = 12.0, 4.50 (s, 2H), 4.15 2H), 2.28 (d, J = 10.3, 2H),
1.84- 1. 79/0(2{9]11/@263,2 1. 68(8, 4|_|), 1. 29(d, J= 13.1, 12|_|). PCT/EP2010/007003

15Bi s- (1H pyrazol - 3-yl met hyl )-{1 +145,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et r ahydr o-
napht hal en- 2-yht hi azol - 2-yl i pi peri di n-4-yl }am ne: Yield: 52 ng, solid.
LCVS: 530 [MtH], HPLC. Rt. = 3.08 m HO("met hod A). 1H NWR (500 MHz, DWVSO /
deuterated TFA) 5 7.82 (d, J = 2.2, 2H), 7.68 (d, J = 1.8, 1H), 7.50 (dd,

J= 8.2, 1.8, IHy NORG0bMHZ DifsSrdelidtate$TRR) § 9165707 215, 184 )7.48 (dd, v =
8.2,1.7, 1H), 7.43 (d, J = 8.3, 1H), 4.02 (d, J = 9.6, 1H), 3.87 (d, J = 13.4, 1H), 3.50
—3.34 (m, 5H), 3.20 — 3.08 (m, 2H), 2.58 (dd, J= 9.0, 5.0, 1H), 2.00 — 1.92 (m, TH),
1.84 (dd, J = 9.4, 4.2, 1H), 1.75 — 1.62 (m, 6H), 1.62 — 1.54 (m, 2H), 1.29 (d, J =
5 15.8, 12H),

3-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}thiazol-2-
yl]lpiperidin-3-yl}propan-1-ol:

[ 3
10 N
HCI
OH
The preparation is carried out as described above starting from 3-piperidin-3-
ylpropan-1-ol.
15 Yield: 18 mg, beige solid. Product is in the form of the hydrochloride.

Rt.=3.19 min (method A), LCMS: 413 (M+H).
"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.65 (d, J = 1.5, 1H), 7.48 (dd, J =
8.2,1.7,1H),7.43 (d, J=8.3, 1H), 4.02 (d, J = 9.6, 1H), 3.87 (d, /= 13.4, 1H), 3.50
—-3.34 (m, 5H), 3.20 - 3.08 (m, 2H), 2.58 {dd, J= 9.0, 5.0, 1H), 2.00 - 1.92 (m, 1H),
1.84 (dd, J=94,4.2, 1H), 1.75~1.62 (m, 6H), 1.62-1.54 (m, 2H), 1.29 (d, J =
20 15.8, 12H).

{R)-1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yllpyrrolidin-3-ylamine:

S
I ,\,’>—'\'/3‘rsu-i2

25
HCI

The preparation is carried out as described above starting from (R)-pyrrolidin-
3-ylcarbamic acid tert-butyl ester. The Boc protecting group is cleaved off as
described using 4 N HCI in dioxane.

30 Yield: 250 mg, yellow solid. Product is in the form of the hydrochloride.
. ..Rt.=2.72 min (method A), LCMS: 356 (M+H). o

35



4.49 (s, 4H), 4.22 (d, J= 13.2, 2H), 3.62 (t, J=11.8, 1H), 3.33 (t, J=
12.1, 2H),. 2. d, J= 11.6, 2H) 2.12 - 2.01 (in, 2H), 1. 4
1.30(d, Jwo ?gl%sz‘@ZH) lzéT/EEZOIO:’&_(%DOS
24144- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2-
30yl ] piperidin-4-yl am no}et hanoh %@ The preparation is carried out
starting from 144- (5,5, 8, 8-tetranet hyI-5, 6, 7, 8-
t et rahydr onapht hal en- 2-yQt hi azol - 2-yl i pi peri di n-4-yl am ne hydrobromni de and
(tertbutyl di met fgjlisjdl@ys,0xnetnaRIe8)Y, sdRtrattidropaphealdm Hgﬂﬁmuzs cl eaved
off in THF usthrrgh‘?g#_ylal ent. of a 1M TBAF/ T sol ution: e reaction

re

m xture was £ F’%rﬁterrperature for 2 h and evaporated to dryness.
The product was pur,ified

me rever sed- phase chromat ography. The
fractions were e na’erN ﬁﬁ conditions, dried, filtered and
evapor at ed. Yiel M.

LCVS: 414 [MkH], HPLC Rt. = 2
nmn (method B). VB . DVMBO / deuterated TFA) 6 7.70 (d, J =
1H), 7.52 10 (dd, 82 1.5, 1H), 7.44 (d, J = 8.3, 1H), 4.18 (d, J
13.3, 2H), 3.79 7 3.71 (m 2H), 3.55 - 3.43 (m 1H), 3.38 (t, J = 12.0,
2H), 3.16 - 3. 10hg mepﬁ#d)ﬂpn%c%rle(cdout.ﬂasdei@lb'éd abblye startidg froqd(S)byrralict, 4. 4,
3148 (5, 5 G arie Aty oRuFeeh, e BEEkotectng 810 Rt S8 W B avor
yl ] pi peri di n¢ QS%F'I 8%“?1'8? 4 'nld'%‘fa”e The preparation is carried out
starting from 1¥igl 536@,, geltomst sadidefriogactds ®,tFe &rm of the hydrochloride.

;euah%/d[)o?alpgthm:@pg amy(,},&hggg 120 Igyg Ry Nn- 4Tyl am ne hydrobrom de and
_ er utyl di opi 0 gLoyp is
¢l eaved of f as E&&ﬁdéohmﬁm I tr‘?éag ﬁ%?@?ﬁ%g AF/ Eﬂi(f%[ 34% The
product was f0r#H éd6Hg, hedrs 161, 4@VEdséa-1BHade, d Hi.ch@d ogr/dgny 3HYReb7

fractions were i acer3gnders pasiHy, e, 4HONS31 @ etz 4 ifHgred and
evapor at ed.

TN
Ul

15 3-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yl]piperazin-1-yl}propane-1,2-diol:

S
| >N N
N 3_
\
20
The preparation is carried out as described above starting from 3-piperazin-
1-ylpropane-1,2-diol.
Yield: 41 mg, beige solid. Product is in the form of the hydrochloride.
Rt.=3.02 min (method A), LCMS: 430 (M+H).
"H NMR (400 MHz, DMSO/deuterated TFA)57.79(d, J=1.9,1H), 7.58 (dd, J =
25 8.2,1.9, 1H), 7.38 (d, J=8.3, 1H), 4.27 --4.10 (m, 2H), 4.07 — 3.99 (m, 1H), 3.66 (d,
J=35.1, 4H), 3.52 (dd, J=11.1, 4.8, 1H), 3.468 — 3.30 (m, 4H), 3.20 (dd, J= 131,
10.4, 1H), 1.70 (s, 4H), 1.30 (d, J = 14.5, 12H).

Dimethyl-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thia-
zol-2-yl]piperidin-4-yl}amine:

S /
O
N \

HCI
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Yield: 19 ng, white solid. LCVS: 428 [MtH, HPLC. Rt. = 2.70 mn (method
B) . WHz, DWMSO / deuterated TFA) 6 7.73 (d,

7.55 (dd, “Ejé:ﬁ]‘g@g?jzl 8 1H), 7.42 (d, J = 8.3, 1H). 4.15 'Z‘éwpfbnﬁwad_b
3.57 (t, J =5.9, 2H), 3.51 -3.40 (m 1H) 3.32 (t, J = 11.8, 2H), 314-
3.07 (m 2H), 2.21 (d, J = 10.4, 2H) ,403.87 - 1.72 (m 4H), 1.71 (s, 4H),
1.31 (d, J = 16.2, 12H. WD 2011/082732PCT/ EP2010/ 007003 117

(R -2- Am no-3-{114- (5,5, 8,8-tetramethyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-
yQ hi azol - 2-yl ]brhqomebdnialtieﬁlisydamrédrm}t g6 apadtibdd @bovebstbifihg fromTdimefhiybpar ation i s
carried out E{DQ idil Q,gy% 144- (5,5, 8,8-tetranethyl-5,6, 7, 8-

tetrahydronap r i azql - 2-yl ] pi peridi n-4-yl am ne hydrobrom de and
(S)- 4-fornmyl-2'% ddg?ré‘l% ?'E%‘ﬁ‘g'pi 'aﬁoﬁélt 5@%{553‘3{'%&6%%@%0% €but yl ester.
The protecting RU@S‘ B pint emeihedmhdl.C(MS 3I9p (Meddhs of a 4N HO / di oxane

sol utI§ The reaQiiro ommng@@eﬂemé@ﬁm}a'?Qqqatﬁﬂﬁeer ahyresd @Ia 4=h and
evapor ated t de by

dryn T d nv he. h
treatment wi b ﬁ@i& N U BT R e LR )
HPLC: Rt. = f 7% Wi 2Hed 86, A)l), 2118 (RVR=(150D 2Nz, 8 DVBO 4/ (nd @it e‘lreﬁtsd TFA) 6
7.67 (s, 1H)4H7 15j8 ]—@gmp_H;.SZH) 4.22 (d, J= 13.8, 2H), 3.76 (ddd, J=
17.0, 11.7, 4.9, , 3.65 - 3.54 (m 2H), 3.49 - 3.35 (m 3H), 3.28 (dd, J
= 13.5, 6.7, 1H), 2.34 - 2.23 (m 2H), 1.94 - 1.82 (m 2H), 1.72 (s, 4H),
1.31 (d, J = 15.9, 12H).

3-{114401, 1- Di n@{4w8,5 Bstarretfamwbi 557, 8-LetydHydr peiphtihdled-24 ARTaBoI- 2y RPan 201- ol
25The pregggﬁf]f} arrl ed out starting from

4-[4-(1, 1-di
O

15
The preparation is carried out as described above starting from (4-carba-
moylcyclohexyljcarbamic acid tert-butyl ester. The Boc protecting group is
cleaved off as described using 4 N HCI in dioxane.
Yield: 225 mg, yellow solid. Product is in the form of the hydrochloride.
20 Rt.=3.12 min (method A), LCMS: 369 (M+H).

2-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl}-
piperazin-1 -yl}cyclohexanol'

25 />_N ‘Q

The preparation is carried out as described above starting from 2-piperazin-
1-ylcyclohexanol.
Yield: 42 mg, white solid. Product is in the form of the hydrochloride.
30 Rt.=3.17 min (method A), LCMS: 454 (M+H).
H NMR (500 MHz, DMSOQ/deuterated TFA) & 7.83.(d, J=.1.9, 1H), 7.58 (dd, J.=-

8.3, 1.9, 1H), 7.39 (d, J = 8.3, 1H), 4.05 (dd, J = 26.9, 12.7, 2H), 3.74 — 3.63 (m,
2H), 3.56 — 3.35 (m, 5H), 3.22 — 3.09 (m, 1H), 2.03 (t, J = 13.5, 2H), 1.82 — 1.75 (m,
1H), 1.72 — 1.83 (m, 5H), 1.51 —1.19 (m, 16H).
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t hi azol - 2-yl | pi peri di n-4-yl am ne hydrochl ori de and

3-(tert- i yl sil anyl oxy) - propi onal dehyde. The pr J up is
cl eaved o Osbér%té%s of a 1M tetranethyl ammoni um THF sol uﬁﬁ%zjoﬁ;ﬂ(}e{gp@ami on
m xture was stirred at roomtenperature overni ght and subsequently
evapgrated to dryness. The product wgg,30purified by means of preparative
HPLC and converted into the hydrochl oride by treatnent with nethanolic HC .
Yield: 18 ng, solid. LCMsS: 386 [MtH, HPLC. Rt. = 2.63 min (nmethod A). WO
2011/ 082732PCT/ EP3orbBid (03 H03-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphithlen-2-yl)-

2-{114- (1, 1- Bj;a%d,8y! i ndan-5-yQt hi azol - 2-yl Thi peri di n-4-yl am no} et hanol :

The preparation 1s carried out starting from

1-[4-(1, 1-di net hyl i ndan- Q pgzol - 2-yl ] pi peridin-4-yl am ne hydrochl ori de
and (tert-butyl dws 2 ¥) acet al dehyde. The protecting group is

cl eavegj off as @ by neans of a 1M tetranet hyl anmoni uni THF
solution. The prpe wageipuri fied by nmeans of 10preparative HPLC and
converted into the hydrochloride. Yield: 6 ng, solid. LCV5: 372 [ MtHI,

HPLC. Rt. = 2.61 min (nmethod A).

2;1( th Hyhdr Oxlyet hyhe pl{ebél_‘é‘tiéﬁis%aﬁie}%l-é@b&@@?&rfb&éh'aﬁo@ dtafing Gl sibakdpapht hal en
-2-y i azol - Thi per 1 t ; . r. on is
carried out Eﬁ%‘ﬁ”ﬁg{aﬁ@h&vgﬂ& éggbgﬁggﬁtgfﬁﬁérgf) ﬁé%t%c,t'g,gg]?%@ £8RAA
t et r ahydr onapfieh &reribedueingi4dd SIC n §ipxasieper i di n- 4- yl ami ne hydr obr oni de and
(tertbubyl di met Viglds B0 any bakyeioe talidl @hydlet is Thehefowh etthe hgdrgtblupdd. s ¢l eaved
of f as al ready gdessgd i EIBAF/ THF sol ution. The product
was pun- 25fi efg?%%ﬁﬁ'g“ﬁ%&h?@%ﬁ&mﬁ?ﬁﬂ@ E@rom&t ography and converted
into the hydro- H NMR(400 MHz, DMSO/ deuterated TFA) 5 7.98 (s, 1H], 7:89 (d, J = 1.7,

1H), 7.70 (dd, J = 8.2, 1.8, 1H), 7.39 (d, J = 8.3, 1H), 4.05 (p, J = 7.6, 1H), 3.74 (dd,

J=11.6, 8.0, 1H), 3.62 - 3.51 (m, 1H), 3.51 - 3.31 (m, 2H), 2.53 — 2.44 (m, 1H),

2.30 —2.17 (m, 1H), 1.69 (s, 4H), 1.30 (d, J = 16.8, 12H).

15
1-[4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yf]-
piperazine:
S
| >N NH
20 N
HCI

The preparation is carried out as described above starting from piperazine-1-
carboxylic acid tert-butyl ester. The Boc protecting group is cleaved off as
described using 4 N HC| in dioxane.

25 Yield: 31 mg, pale-yellow solid. Product is in the form of the hydrochloride.

Rt.=2.89 min (method A), LCMS: 328 (M+H).

'H NMR (500 MHz, DMSO/deuterated TFA) & 7.59 (dd, J=8.2, 1.7, 1H), 7.51
(d, /=12, 1H), 7.38 (d, J=8.2, 1H), 3.78 - 3.72 (m, 4H), 3.34 — 3.29 (m, 4H), 2.77
(t, J=6.2, 2H), 1.82 - 1.74 (m, 2H), 1.68 — 1.62 (m, 2H), 1.27 (s, 6H).
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chloride. Yield: 23 ng, white solid. LCV5: 458 [MtFi], HPLC. Rt. = 2.69 mn
(et hod , 1H NWVR (500 MHz, DWVBQ de 67. 65
(d, J = ??”8,201‘#88,273?. 50 - 7.43 (m 2H), 4.26 (d, J = 13.0%%2%3‘?@%@3 3. 83
(m 5H), 3.52 - 3.28 (m 6H, 2.29 (d, J = 3011.6, 2H), 2.08 - 1.96 (m

2H), 1.72 (s, 4H), 1.31 (d, J = 16.3,.942H). 119

2-[{114-(5,5-Di nethyl1-5,6, 7, 8-tet rahygronapht hal en- 2-yQt hi azol - 2-y11-

pi peri di n-4-y1)-(2-hydroxyet hyDam nol et hanol : The preparation is
carried out stap{4-0p[4-{5518,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-

114- (5, 5-di y1-5 6, (.8t efral I hal en- 2- At hi azol - 2-yl ] pi peri di n-4-
yl am ne andnﬂlg t%;-rI L’ii‘/@ﬁ%ﬁ’{}ﬁg}/ﬁ{fg@%@y) acet al dehyde. The protecting
group is cleaved off as already described by neans of a 1M

t et ramet hyl ammoni um THF uti The-product was purified by neans of
preparative HPL d.conye i th _J\%irochl oride. Yield: 4 ng, brown
oil. Levs: 430 PLE: RM—= 2\72 i W_(pet hod A). 1H NMR
(500 MHz, DMSO ated ;HfA) 5 7.41 (q, J= 8.2, 2H), 7.34 (s, 1H), 4.18
(d, J= 12.9, 2 .78(t, JEB.1, 3H), 3.44 - 3.20 (m 6H). 3.15(s, 2H),
2.74 (t, J =6.2, 2H), 2.20 (d, J =10.7, 2H), 1.99- 1.88 (m 2H), 1.76-

1.72 (m 2H), 1.64- 1,5 2 21 (s. . 6H) . o
20(R 3 (1 - (B episyrtad)s Blilen du 88 6b5uBkpoue saron LBm AL RREFGS hi o
zol - 2- Api per Vigipgrazing [-ahetHandr opane- 1, 2-diol : 25 The preparation is
carri ﬁqlgout SL avieidng16 ﬁ@ﬂb&e{yﬁﬂd\?s@iﬁrﬂj@eti&@‘{j@bﬂ%rh’ri5f,tﬁe_e ﬁy(ﬁﬁcl'goridbe. - 4
t et r ahydr onapht hal en- 2= ~ad.| JoRi i n-4-yl ami ne hydrobroni de an
£S)- 2,2-dinet h??lg?é%ﬂ?(@%ﬁgcﬂéjjic@gtiqlgleé@ﬁ-wje The protectin roup is

T aved of f by HEHNE @0z BASOiemersedadi @of ation - Tiel rddBton

m xture was 8H),rrE(day =3I naM)t RaPersaasuie 166l 53 (d, ¢wapar, 2H3E.00 (di; yness

and dri ed undep 2 1017981y ACHUR 4H), 1.31 (d, J = 12.9, 12H),

15
1-[4-(1,1-Dimethylindan-5-yl)thiazecl-2-yl]piperidin-4-ylamine:

8
e

20 HCI

The preparation is carried out as described above starting from (1-thiocarba-
moylpiperidin-4-yl)carbamic acid tert-buty| ester.
Yield: 1.07 g, pale-green solid. Product is in the form of the hydrochloride.
25 Rt.=2.59 min (method A), LCMS: 328 (M+H).
'H NMR (400 MHz, DMSO/deuterated 57.61-753 {m,2H),7.27 d, J=7.8,
1H), 4.15(d, J=13.8, 2H), 344 (t, J=11.6,3H),2.94 (t, J=7.1,2H), 214 (d, /=
10.2, 2H), 1.95 (dd, J = 12.5, 5.2, 2H), 1.85 - 1.70 (m, 2H), 1.27 (s, 6H).

30

35



The product was converted into the hydrochloride by treatnment with

nmet hanol |§,r?§t%kg%¥g%l d: 33 ng, green solid. LCVS: 444 [MEECT/EHD%IOO%B =

2.69 mn . WD 2011/ 082732PCT/ EP2010/ 007003 12

(S)-3-{1+1- (5,5, 8, 8-Tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -

t hi azol - 2- yUpi peri di n-4-yl am no} pr opane- 1,2-diol: 1-0-N co HC The
preparation is carried out starting from1-[4-(5,5,8,8-tetranethyl-5,6,7, 8-
t et r ahydr onapht hal en- 2-yl )t hi azol - 2-yl ] pi peri di n-4-yl am ne hydrobrom de and
(R - 2,2-dinmethyl-1, 3-di oxol ane-4-car bal dehyde. The protecting group is

cl eaved off 10 ' n f .25 N HCl /et hgnal.,. S L.@n. The
product was cpﬁ?'{%ﬁ'f%%fg%%}%rﬁ% H@%ggcﬁf%‘ﬁ%‘&&’°'ﬁp tlgaﬁe%- 'yﬁjér,"aglr)%%v#ﬁ"sol id.
LCVS: 444 [ MpHeragipiieyl}ethaned: 2. 64 nin (nethod B).

5-{3+1- (5, 5-Di net hyl -5, 6, 7, 8-tetrahydr onapht hal en-2-yl ) thi azol -2-ylipyr15ro
lidin-1-yl}pentag-1-01: 20Yield: 21 ng, brown oil, product is the

hydrocfl ori de. LeMS399 [MrH, HPLC. Rt.o= 2.88 ni th d,yA)O
w / deuterated, TFA) (5 7.91 (s, (A" =\Z:Q,

1H NVR (500 MHz)
' ,\7, J 5o8.2, 1H), 4. |95 (m 2H), 3.85
3. 47,(t 2 6/3, 2H), 3.39 - 3.22 M), 3.2tA(s, 1H),

1H), 7.65 - 7.6
- 3.50 (m 2H),
2H), 2.41 -2.25 (m 1H), 1.83- 1.77 (m 2H), 1.76 - 1.70
1.45 - 1.38 (m

2.80 (t, J =6.3
(m 2H), 1.67 (dd, J = 257.4, 4.1, 2H), 1.55- 1.48 (m 2I—C|P,
2H), 1.28 (s, 6_Fﬁ mg (0.16 mmol) of 1-[4—(5,5,8,8—tetrgmethy|—5,6,7,8—tetrahy ronaphthalen-
10 2-ylthiazol-2-yl)piperazine trifluoroacetate were irradiated in the microwave at
160°C for 2 h with 14 pl {0.19 mmol) of 2-chloroethanol in 6 ml of ethano! and
55 ul (0.39 mmoi) of triethylamine. The reaction mixture was evaporated and
purified by means of preparative HPLC.
Yield: 16 mg, oil. The product is in the form of the trifluoroacetate.
LCMS: 400 g/mol [M+H], HPLC: Rt. = 3.02 min {(method A).
15 'H NMR (500 MHz, DMSO/deuterated TFA) 5 7.79 (d, J= 1.9, 1H), 7.58 (dd, J =
8.2,1.9, 1H}), 7.35 (d, 4= 8.3, 1H)}, 4.12 (b, 2H), 3.86 — 3.79 (m, 2H), 3.60 (dd, J =
32.2,19.3, 4H), 3.40 - 3.25 (m, 4H)}, 1.68 (s, 4H), 1.29 (d, 4 = 17.3, 12H}.

The following are prepared analogously:
3-{4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-

20 yllpiperazin-1-yl}propan-i-ol:
S
O
) N
t _\_\OH
25
Yield: 34 mg, oil.
LCMS: 414 g/mol [M+H], HPLC: Rt. = 3.10min (method A).
'H NMR {400 MHz, DMSO/deuterated TFA) 8 7.76 (d, J = 1.8, 1H), 7.55 (dd, J =
8.2,1.9,1H),7.32(d, J=8.3, 1H),4.12 (d, J=13.1, 2H), 3.64 (d, /= 10.9, 2H},
30 3.51 {t, /=15.9, 2H}, 3.47 — 3.37 (m, 2H), 3.32 — 3.16 (m, 4H), 1.90 — 1.79 (m, 2H)},

1.64 (s, 4H), 1.25 (d, J = 13.7, 12H).
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5-{4+1- (5, 5-
pi per azi nThy
hydrochl ori d

1.4, 1H, 7.
(d, J 121

3.08 (m 4H),
2H), 1.50 -

5-{414- (5, 5-
n- 1-yl } but an?
1-[4-(5,5-di

e hydr obrom

10

15

20

25

30

35

D net hyl -5, 6, 7, 8-t et rahydr onapht hal en-2-yQt hi azol - 2-y1] -
| } pent an- 1-01: Yield: 17 ng, solid. Produc

e. LOVS: 414 [MtH, HPLC Rt. = 2.92 min (net‘;%@‘ﬁ;"nﬁ%f’%w
(500 MHz, DVBQ deuterated TFA) 67.58 (dd, J— 8.2, 1.7, 1H), 7.50 35 (d, J =

3.58
3.20 -

35 (d, J =8.2, 1H), 7.2§,4s, 4. 06 (d, J = 13.8, 2H),
= 11.9, 2H), 3.53 - 3.45 (m 2H) 3.41(t, J =6.4, 2H),
274(tJ:63 2H), 1.79 - 1.68 (m 4H), 1.65 - 1.61 (m
1. 48412 ;8 ﬂetl?ﬁ}neth}l 88, 7 dtetddly dronaphtidlen-£ihythiazol-2-
ahydr onapht hal en- 2- yQ hi azol - 2-yl i pi per azi

y[rﬁplgprl}ﬁm— 'y p'ﬁ{’ea pfg[)ar ation is carried out starting from
nmet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl )t hi azol - 2-yl ] pi perazin

de and 4- br

of Nprep ative HPLC and converted into the
nment Hé/lvi th thanolic HC .

The preparation is carried out starting from 3-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-ylithiazol-2-yl]piperidine hydrobromide and 3-chloro-
propan-1-ol. The product is in the form of the hydrochioride.

Yield: 33 mg, solid.

LCMS: 413 [M+H], HPLC: Rt. = 3.01 min (method A).

4-{3-[4-{5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yl]piperidin-1-yl}ethanol:

L
\__\

TFA 0

The product is in the form of the TFA salt.

Yield: 26 mg, solid.

LCMS: 399 [M+H], HPLC: Rt. = 3.00 min {method A).

'H NMR (500 MHz, DMSO / deuterated TFA) 5 7.98 (d, J = 28.1, 1H), 7.90
(dd, J=8.3, 1.8, 1H), 7.74 (ddd, J = 45.6, 8.3, 1.8, 1H), 7.39 (d, /= 8.3, 1H), 3.97
(d, J=10.6, 1H), 3.93 - 3.82 (m, 2H), 3.74 — 3.60 {m, 2H), 3.45 - 3.25 (m, 3H),
3.12 -3.04 (m, 1H), 2.26 (d, /= 11.8, 1H), 2.06 -~ 1.98 (m, 2H), 1.85-1.75 (m,
1H), 1.70 (s, 4H), 1.30 (d, J = 21.1, 12H).

2%:10]0) acetate. The protecting group is cleaved
a/1N 15NaCH sol ution in nethanol. The product



Yield: 12 ny, solid. LCMS: 400 [MrH, HPLC. Rt. = 2.86 nmin (nethod A).

203-{ (') - Wifrol Dosay B, 8- Tetranet hyl- 5, 6 7, 8-t et r ahydr onapht g,z fodtde
t hi azol - 2-yl 1 pyrrolidin-3-yl am no} propan-1-ol 25HC The preparation is

carried out starting from(S)-1-[4-(5,5,8,8-tetranet hyl-

5,6, 7, 8-tetrahydronapht hal en-2-yl )t hijazol - 2-yl ] pyrrolidi n-3-yl am ne and
3-(tertbutyl di net hyl sil anyl oxy) - pr opi onal dehyde. The protecting group
is cleaved off as already described by nmeans of a 1M TBAF/ THF sol ution. The
product was pur#{4-64H5HY,8/8ctatearéthpl-8p 7~ 8-8drahydvenadgbtialemd-widhiazelk2d i nt o

t he hydrochl gb;[g,@rgyn_q qﬁmq oM th nethanolic NCI. Yield: 5 ng, colourless
oil. LCMVs: 4 LC. Rt. = 2.71 min (nmethod A).

1H NMR (500 MHz, Dl\/BO’deuterated TFA) 57.62 - 7.58 (m 1H), 7.47 - 7.39
(m 2H), 7. 18(s, 21_ 3 98 (dd, J = 12.0, 6.4, 1H), 3.94 -
3.85 (p 1H), 3 K 3.74 - 3.64 (m 1H), 3.52 (t, J = 5.9,
2H), 3.18 - 2.9 H, W 201 82732PCT/ EP2010/ 007003 122 2.41 -2.34
(m 1H), 1.83 - (m 24, 1.65 (5° 4H), 1.62 - 1.50 (m 1H), 1.25 (d,
J= 15.9, 12H).

53-{(R)-114- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8- tetrahydronapht hal en- 2-y1) -

t hi azol - 2-yl ] pyill’(bllngdﬂ B4 Zargdlhoi h[ﬂ}étﬂ]&ﬁ-t&travhetﬂlﬂ -5,6,7,8-tetrahydronaphtha-

len-2-yDthiazol-2-yl]piperazine were suspended in 3 ml of DMF with 100 pl
10 (0.68 mmol) of 4-bromobutyl acetate and 56 mg (0.41 mmol) of potassium car-
bonate and stirred at 60°C overnight. The reaction mixture was taken up in
dichloromethane, washed once each with a concentrated sodium hydrogen-
carbonate solution and a 1N hydrochloric acid solution. The crganic phase was
dried over sodium sulfate, filtered and evaporated. The protecting group is
cleaved off by means of a 1N NaOH solution in methanol: The reaction mixture
15 was stirred at room temperature and subsequently evaporated. The product was
purified by means of preparative HPLC and converted into the hydrochloride by
treatment with methanolic HCI.
Yield: 47 mg, yellow solid.
LCMS: 428 [M+H], HPLC: Rt. = 3.13 min (method A).

20 The following compounds were prepared analogously. In some cases, further
purification by means of preparative HPLC was not necessary. In some cases,
the crude products were purified by means of column chromatography on silica
gel, which were then in some cases converted inte the hydrochloride using 4 N

HCI in dioxane or 1.25 M HCI in methanol:

25

4-{3-[4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl] -
pyrrolidin-1-yl}butan-1-ol:

S,

30 N

0
The preparation is carried out starting from 4-(5,5-dimethyl-5,8,7 8-tetra-

hydronaphthalen-2-yl)-2-pyrrolidin-3-ylthiazole hydrobromide and 4-bromobutyl

35 acetate. The protecting group is cleaved off by means of a 1N NaOH solution in



The preparation is carried out starting from (R)-144-(5,5,8,8-tetranet hyl-

5, 6,7, 8-t glgRyseenapht hal en- 2-yQ hi azol - 2-yl ] pyrrol i di n-@&-jyk pawh d1607803d
(tert- butyI d| met hyl si | anyl oxy) acet al dehyde. The protecting group is cleaved

of f as already described by nmeans of a 1M TBAF/ THF sol ution. The product is
purified by 15neans of preparative HRYE and converted into the

hydrochl oride by treatnment with methanolic HClI. Yield: 11 ng, colourless
oil. LCMS: 400 [MtH], HPLC. Rt. = 2.70 min (nethod A). 1H NWVR
(400 MHz, DivBethswt dhatoeatutBays purific by (gantidf prepaBive HPLERNAmMon2H) , 7. 23( s,

1H), 4. 13(d, véﬁﬁlntoﬁh@hg&o@ﬂo&d@by t?eatﬂaéntgwnrﬁmétha%ﬁc’H@I 93 - 3.76 (m 2H),
203.76 - 3.63 (g) H 3.2 (m 2H), 2.48 - 2.35 (m 1H), 1.69 (s,
4H) . 1.68- Pso d, J= 12.3. 12H).

(S)-2- Ami no- 3 {uCN: B85 )-e18HPE 'rBtrEt%@& m8) @eth@i Akt r ahydr onapht hal en- 2-
yQt hi azgol - 2-yl i pi RRIR @oowz/lmn@o@h@m@mtrfmﬂa 725—1176 Jm 1) 1iNgs i | 1 C OH
TC|[4 (STEGSPZ%%@?%@W 55 qgﬁr D{ﬁ%ﬂu% 3@ BY, 1P P20 - 3.92 (m, 2H), 3.73

t et r ahydr onaptt¥aimenH- 14§t(thlfaz601 2p0y%-phirpetl @ #H-31 a6 AB).HR/et 6bf oni de and
(R - 4-for ny5:228) di4et dylsqeazel,i1dineid3s capbpsyl, i) ace4 t Sstmhaty, ester .

The protecti up- ckaa f means of a 4N HC / di oxane sol ution:
The reacti an%‘ggpgrg I\}vgé? é?i %{IﬁgJCH2 béHo)mterrperature for 2 h and evaporat ed

to dryness. The product was converted into the hydrochloride by treatnent
wi th mdbhanolic HCl. Yield: 6 ng, beige solid. LCMs: 443 [MtH], HPLC Rt. =

2.76 mn (et hoglify4(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yhthiazol-2-
L ylIpiperidin-1-yl}pentan-1-ol;

15
HCI
0

The preparation is carried out starting from 3-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yhthiazol-2-yllpiperidine hydrobromide and 5-chloro-
pentyl acetate. The protecting group is cleaved off by means of a 1N NaOH solu-

20 tion in methanol. The product was purified by means of preparative HPLC and
converted into the hydrochloride by treatment with methanolic HCI.

Yield: 16 mg, solid.

LCMS: 441 [M+H], HPLC: Rt. = 3.05 min {method A).

25 4-{3-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yllpiperidin-1-yl}butan-1-ol:

S
)
N N
30 HCI \—\—\

0

tetrahydronaphthalen 2-yhthiazol- 2—y|]p|per|dme hydrobromide and 4-bromobutyl
acetate. The protecting group is cleaved off as described by means of a 1N
NaOH solution in methanol. The product was purified by means of preparative
35 HPLC and converted into the hydrochloride: by treatment with methanolic HCI.
Yield: 12 mg, solid.



123 1H NWR (500 MHz, DMSO / deuterated TFA)1H NVR (500 Mz, DVMBO) 5 7.66

T 1H), . oH), 4.24 (d, J = 13.2, 2H), 3.77 _ 983,
031 9,{“2 I}’z%ﬁ%zz(?]dt,k?] - 23.3,( 8.5, 2H), A 3.36"{5%%%#’,00@%1

(dd, J = 13.4, 6.9, 1H), 2.36 - 2.26 (m 2H), 1.97- 1.85 (m 2H), 1.73 (s,
4H), 1.32 (d, J = 15.6, 12H). 5 113

LCMS: 427 [M+H], HPLC: Rt. = 3.02 min (method A).

10

15

20

25

30

35



10 15 20 25 30 WD 2011/082732PCT/ EP2010/ 007003 124 Preparati on of
N-(1-{1- (ﬁfo(z'%ﬂ%s% $-tetranmet hyI 5,6, 7, 8-tetrahydronapht hag,@f}mzz-oyé,@ot-,bﬂ?,azol 2
-yapi peri pyrrol i di n-3-ypacet am de: 150 ng (O nmol ) of
1-{114-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- thl azol - 2 yl]lp
i peridin-4-yllpyrrolidin-3-ylam ne wegrg dissolved in 1 m of pyridine, and
90 pl of acetic anhydride were added. The reaction m xture was 10 stirred
at RI for 15 h and subsequently evaporated. The residue was taken up in

et hyl acetate, Reeplaeation bhesteﬁutyNaH@qn -(8,618,8-tedrgmethyles 6 Gyietettdh&®4+ and
evapo- rat edpaIhihaRin-2 99{@5{5@@ (}nn) ﬁé}icﬁnw}é&ﬁﬁnéatrbérh% with ether, and the
precipitate formed was filtered off w th suction, washed with ether and
dried. Yield: 21 ng, white solid. 15LCVS: 481 g/m)l [ MMFI'], HPLC. Rt. =
2.99 mn (nmethod A). S/ 1H NWVR (500 MHz, DWVSQ deu TFA) 5
7.71 (s, 1H), 7. LG 83, Tk, 7,400 (d._1 =8 é3>L4@ii

6.9, 1A), 4.15 :1 .8, 2H), 3.90 - 3.02 (m 7 L 42- 1.70(m h|)
1.87(d, J = 2.4,7 3H), 9(s 4H), 1.29(d, J = 16. 2, 2H). 20

7 ml of THF and 200 pl of glacial acetic acid were added to 100 mg (0.23
mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperazine hydrobromide. 47 mg (0.46 mmol) of 5-hydroxypentanal were added,

10 and the mixture was stirred for 30 min. 97 mg (0.46 mmol) of sodium trisacetoxy-
borohydride were subsequently added, and the reaction mixture was stirred at
: room temperature for 24 h. The reaction mixture was filtered, the mother liquor
was evaporated, and the residue was purified by means of column chromatogra-
phy on silica gel.
Yield: 56 mg solid.
15 ESI: 442 (M+H), HPLC: 3.16 min (method A)

'H NMR (500 MHz, DMSO/deuterated TFA) 8 7.79 (d, /= 1.8, 1H), 7.58 (dd, J =
8.2, 1.8, 1H), 7.34 (d, J= 8.3, 1H), 4.14 (d, J = 13.5, 2H), 3.64 (d, J = 10.7, 2H),
3.50 - 3.38 (m, 4H), 3.29 — 3.15 (m, 4H), 1.72 (dt, J = 9.5, 6.6, 2H), 1.68 (s, 4H),
1.54 ~1.46 (m, 2H), 1.40 (tt, /= 14.8, 7.2, 2H), 1.32 - 1.24 (m, 12H}.

20

The following compounds were prepared anafogously. In some cases, on use
of ketones instead of aldehydes, an increase in the reaction temperature to 40°C
or an extension of the reaction time was necessary:

25 {TH-Imidazol-4-ylmethyl)-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidin-4-yl}amine:

S>_ H

(O

N / NH
x_(N; i

TFA

30
Yield: 20 mg, solid. The product is in the form of the TFA salt

"ESI; 450 (M+H), HPLC: 2.85 min (method A)
H NMR (500 MHz, DMSO/deuterated TFA) 8 9.19 (d, /= 1.2, 1H), 7.82 (s, 1H),
7.73(d, J=1.7,1H),7.54 (dd, /=8.2, 1.7, 1H), 7.39 (d, J = 8.3, 1H), 4.44 (s, 2H),
415 (d, J = 13.5, 2H), 3.55 — 3.46 (m, 1H), 3.31 (t, J = 12.0, 2H), 2.26 (d, J = 10.2,
35 2H), 1.83 —1.73 (m, 2H), 1.69 (s, 4H), 1.29 (d, J = 16.3, 13H),



25 30 WO 2011/ 082732PCT/ EP2010/ 007003 125

3-(114-(5 8- Tetranet hyl-5, 6, 7, 8-t et r ahydr onapht hal en-2- i - 2-
yIipiperiﬁ%ﬁghyvpgﬁino}propane-1,2-diol: 150 ny (O&E%gﬁﬂﬂﬁﬁﬁhp

144- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2- yQt hi azol - 2-yl ] pi pe
ridin-4-ylamne were dissolved in 2 WH5°f DMF, and 1027.4 p1(0.41 nmmol) of
2, 3- epoxy- 1- propanol were added. The réaction mxture was irradiated in the
m crowave at 120C for 3 h and subsequently stripped off to dryness. The
residue was purified by means of flash chromatography on silica gel. 5.7 ng

L s, 4 U e 6 B Ty SRR

8.3, 1H), 4. ‘edrahydronaphhaen2myl)thezelr2-yllgiprgdimg-yilpming 56 - 3.22 (m 5H),
3.16 (dd, J = 12.6, 2.9, 1H), 2.93 (dd, J = 12.6, 9.5, 1H), 2.30 - 2.13 (m
oH), 1.86- 1.72(m 2H), & 69(s, 4H), 1.29 (d, J= 16.3, 12H). 20 25 30 WD

H) ,
2011/ 082732PCT/ 10/ D?)S)G ,\_(\
N 7
g
/
Yield: 38 mg, solid, product is the hydrochloride.
LCMS: 464 [M+H], HPLC: Rt. = 2.85 min (method A).
10 'H NMR (400 MHz, DMSO / deuterated TFA) 5 7.85 (d, J = 1.4, 1H), 7.74 (d,
J=1.6,1H), 7.55 (dd, /= 8.2, 1.7, 1H), 7.38 (d, J = 8.3, 1H), 4.50 (s, 2H), 4.15

(d, J=13.3, 2H), 3.95 (s, 3H), 3.59 (s, 1H). 3.29 (t, J = 12.0, 2H), 2.28 (d, J =
10.3, 2H), 1.84 = 1.72 (m, 2H), 1.88 (s, 4H), 1.29 (d, J = 13.1, 12H).

HCI

15 Bis-(1H-pyrazol-3-ylmethyl)-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-ylithiazol-2-yl] piperidin-4-yl}amine:

N
i
N

Yield: 52 mg, solid.
LCMS: 530 [M+H], HPLC: Rt. = 3.08 min (method A).
- "H NMR (500 MHz, DMSO / deuteraled TFA) 5 7.82 (d, J = 2.2, 2H), 7.68 (d,
25 J=1.8,1H),7.50(dd, /=8.2,1.8, 1H), 7.43 (d, /=8.3, 1H),6.53 (d, /= 2.2,
2H), 4.49 (s, 4H), 4.22 (d, J=13.2, 2H), 3.62 (t, /= 11.8, 1H}, 3.33 (t, /= 12.1,
2H), 239 (d, /=116, 2H), 2.12 —2.01 (m, 2H), 1.71 (s, 4H), 1.30 (d, J = 16.7,
12H).

2-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
30 yllpiperidin-4-ylamino}ethanot:

| 3O o

35



126

442- (5, 5, ®p@oTrisemaet hy1l-5, 6, 7, 8-t et r ahydr onapht hal en- 2- yi'hE eenot/004009 11 -

pi peri di ne: Steo a: |g (4.18 nmol) of:

5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydro-2-napht hal ene- 20car boxylic acid was
di ssolved in 10 m of dioxane, and 1.162g (8.35 mmol) of EDCl, 582 ng (4.18
nmml ) of HOBt and 936 pl1l(8.35 nmol) of nethyl norpholine were added. The
reaction mxture was stirred at roomtenperature faor 30 mn. g %5 mM of a
0.5 M ammoni a sbMUREBH2HN i§iViedeeuhatading inen didft P ¢ SlgHametnthe ikt ure i s
stirred at rtenahydroparhdtakere2-gljthiazo g2yl piperdlinadtyEmines hydrelroedttbeahd (fdre

resul tant reﬁli.lt?fdﬁ'néﬁﬁﬁ?ifaip %?ﬂggetglﬁéhs)’&et he Eu‘b‘téc‘ﬁﬁg gfduB§EdenddbriRirgiF and
purified by 25negns o]

DS CesIia AR BleRS 508 BTy ek The Faciyiamiktsh i STE ot ep

(270 nmg, 1. 13t nenol tempestute $o'dl vend eva®rated tf drip@dsaiie @ dntt vefs mNEed and 354
ng (0.87 mmb% ielng ofrelés edpRBI\hrymBRGYphy 2riks frazdend ReekirkeBd2, 4-

2t 't oom §enpUnee dPE SR fiom Bre HE s S ST PRy ynese and puri f1ed by
means of flash ¥iRldon&d a\gr wps/sedk. silica gel. 259 ng, Rt. = 3.30 min (method
A), LCVB: 248 (INtvls; 4 BHIMBIHGPHPLC: Rt. = 2.75 min {method B).
'"H NMR (400 MHz, DMSO / deuterated TFAYd7.70(d, /= 1.5, 1H)}, 7.52
10 (dd, J= 8.2, 1.5, 1H), 7.44 (d, J = 8.3, 1H), 4.18 (d, J = 13.3, 2H), 3.79 — 3.71 (m,
2H), 3.55-3.43 (m, 1H), 3.38 (t, /=12.0, 2H), 3.16 =310 (m, 2H), 2.26 (d, J =
10.7, 2H), 1.82 (qd, J=12.4, 4.4, 2H), 1.71 (s, 4H), 1.31 (d, /= 13.0, 12H).

3-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yl]piperidin-4-ylamino}propan-1-ol:

AN

20 The preparation is carried out starting from 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamine hydrobromide and
3-(tert-butyldimethylsilanyloxy)propionaldehyde. The protecting group is cleaved
off as already described by means of a 1M TBAF/THF solution. The product was
purified by means of reversed-phase chromatography. The fractions were

15

extracted under basic conditions, dried, filtered and evaporated.

Yield: 19 mg, white solid.

LCMS: 428 [M+H}, HPLC: Rt. = 2.70 min (method B).

*H NMR (500 MHz, DMSO / deuterated TFA} 5 7.73 (d, J = 1.8, 1H), 7.55
(dd, y=8.2,1.8, 1H), 7.42 (d, /= 8.3, 1H), 4.15 (d, /=13.3, 2H), 3.57 (I, /= 5.5,
2H), 3.51 -3.40 (m, 1H), 3.32 (t, /= 11.8, 2H), 3.14 - 3.07 (m, 2H), 221 (d, /=
10.4, 2H), 1.87 —=1.72 {(m, 4H), 1.71 (s, 4H), 1.31 (d, /= 16.2, 12H).

25
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127 1g (5.73 mmol ) of 1-(4- acetylprpefidino)ethan 1-one was dissolved in
20 m of @wRthpRhyzand 308 pl(6.02 nmol) ‘of brom ne were oMby R at
roomtem perature. The reaction m xture was stirred further for 6 h and
subsequently stripped off to dryness. The residue is taken up in ethyl
acetate and extracted 5agai nst saturgyed sodi um hydrogencar bonate sol ution.
The organi c phase was washed with a saturated sodi um chl oride sol ution,

dried over sodiumsulfate and evaporated to dryness. 980 ng, Rt. = 1.88 mn
(nmet hod A), LCI\(HR) 22A9|ir(cm+{r} -[4-65,8,8, Btetrah(ethyii56,d 8etetrbhy dronppbthaden-21 om st ep
b (100ng, 0. ¢ drfiin ALASHRHoIbFAhSt.8R c (125 g, 0.40 rmol)

1-(1- acetyl pi per|d| n -y1l) - 2- bronpet hanone in 2 mM of ethanol was stirred
at 90C overnight, then stripped off to dryness. The residue was purified by
means of fl ash chronat qgP nsilicagel. 123 ng, Rt. = 3.77 mn (nethod

A, L 397 (MK - 5 , DMSQ' deuterated TFA) 5 7.87 (d, J =
1.9, 1 7.67 | 15 (m 5H), 74- 1.64(m 5H), 1.62 - 1.51 (m 1H),
1.31 (d, 'J = 16, DLW wiep e: 20 The product from step d (100 ng,

0.25 mmol ) was di ssolved in 8 M of ethanol, and rr? 613 rggpé) of KOH
and 1 nl of watEhe Q\F@P%raéi%@d?amﬁﬁ’eo%éﬁ'&rl%wnﬂnu‘ﬂu'?é%‘:@ ramneiyke 60C
over ni ght, t teémhydroeaptdmadereyl)thiszxob?-3t]Epevitie 4 atkadde hydrdbiohidarand {)e was

extracted bY4§5‘r‘?rWI Q@udl%@%yﬂfxgﬂlﬂﬁe@@é@ow a%?é}@gutw é%r"‘@ﬁ@broté&h?d over

di | f at
Z?e:oﬁ?" 401 ve. BISUE R SRerRtcen o a R giokaan Salitonh o BARTaTPRLTe 2558 g

) 3. 06 nivas §hsechaldopn temEBiurg B% 2(Vad) evaporated to dr1n¢sN|\7Fhe(5@gquHz DVBO
./ deut er at edisTdiﬁ)/er@edﬂnﬁ)Qhéﬂydrécﬁfoﬂde%y tlé’ﬁtmeﬁt With lﬁdﬂﬁanéhc:H@l , 1.7, 1H),

7.46 (d, J = 8. 3 (d, J— 12.7, 2H), 3.21 -3.06 (m
3H), 2.24 (d, J?'e?zbbiﬁg'ﬂﬁﬂ%esé's%z 1. 91 (rn 2 72 (s, 4H), 1.31 (d, J=
16.0, 12H). LCMS: 443 [M+H], HPLC: Rt. = 2.74 min (met thod A)

H NMR (500 MHz, DMSO / deuterated TFA) 5 7.67 (s, 1H), 7.51 — 7.43 (m,
15 2H), 4.22 (d, J = 13.8, 2H), 3.76 (ddd, J = 17.0, 11.7, 4.9, 2H), 3.65 — 3.54 (m,
2H), 3.49 — 3.35 (m, 3H), 3.28 (dd, J = 13.5, 6.7, 1H), 2.34 — 2.23 (m, 2H), 1.94 —
1.82 (m, 2H), 1.72 (s, 4H), 1.31 (d, J = 15.9, 12H).

3-{1-[4-(1,1-Dimethylindan-5-yl)thiazol-2-yl]piperidin-4-ylamino}propan-
20 1-ol:

| N%Q\_L

25 The preparation is carried out starting from 1-{4-(1,1-dimethylindan-5-yl}-

thiazol-2-yl]piperidin-4-ylamine hydrochlori'n;le and 3-(fert-butyldimethylsilanyloxy)-
propionaldehyde. The protecting group is cleaved off by means of a 1M tetra-
methylammonium/THF solution: The reaction mixture was stirred at room tem-
perature overnight and subsequently evaporated to dryness. The product was
purified by means of preparative HPLC and converted into the hydrochloride by
treatment with methanolic HCIL.

- Yield: 18 mg, solid. -

LCMS: 386 [M+H], HPLC: Rt. = 2,63 min (method A).

30
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30 WD 2011/082732PCT/ EP2010/ 007003 128

4-(2-(5, SW® BIWeR2iRnet hy1- 5, 6, 7, 8-t et r ahydr onapht hal en- 2- JEBRBZG9/00630831 3-

pi peri di ne 25St ep a: 59 (23.44 mmol) of

4-fornyl pi peridi ne-1-carboxylic acid tert-butyl ester were dissolved in 40
mM of THF and 40 ml of tert-butanol. Y863 g (23.44 mml) of potassium
tert-butoxide and 2.51 m (46.89 mmol) of nitronethane were added, and the

S0aci d vas addetr kg HpBaR SR FEpE-GhlbRelBidvlimifelifin. o o

washed 4 tinmes with a saturated sodiumchloride solution, dried over sodium
sulfate, filtered and aZporated to dryness. 7.2 g yellowoil, Rt. = 2.91
mn (method A, { —NStep b:  35The product fromstep a (6.4
ng, 23.33 mmol) vy ssol vedin m of nmethanol. 6.4 g of 5% Pd/C

catal yst (50.5% vt er ) ner e added® The mixture 129 was hydrogenat ed
with 1.571 of hydrogen 3.0 for 17.5 h at room tenperature and under

at nospheri c presgg pparfien iLagtddPsutBtarting Ponagafil hidhedyMdanang)tyapor at ed.
zol-2-yl]piperidin-4-ylamine hydrochloride and (fer-butyldimethylsilanyloxy)acet-
aldehyde. The protecting group is cleaved off as already described by means of a
1M tetramethylammonium/THF solution. The product was purified by means of
10 preparative HPLC and converted into the hydrochloride.
Yield: 6 mg, solid.
LCMS: 372 [M+H], HPLC: Rt. = 2.61 min (method A).

2-((2-Hydroxyethyl}-{1 —[4-(5,5,8,8-tetfamethyl-5,6,7,8-tetrahydro-
15 naphthalen-2-yl)thiazol-2-yl]piperidin-4-yl}amino)ethanol:

o aAan

20
The preparation is carried out starting from 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yljthiazol-2-yl]piperidin-4-ylamine hydrobromide and (tert-
butyldimethylsilanyloxy)acetaldehyde. The protecting group is cleaved off as
w already described by means of a 1M TBAF/THF solution. The product was puri-
25 fied by means of reversed-phase chromatography and converted into the hydro-

chloride.
Yield: 23 mg, white solid.
LCMS: 458 [M+H], HPLC: Rt. = 2.69 min (method B).
"H NMR (500 MHz, DMSO/deuterated TFA) & 7.65 (d, J = 1.6, 1H), 7.50 — 7.43
(m, 2H), 4.26 (d, /=13.0, 2H), 3.96 — 3.83 (m, 5H), 3.52 -3.28 (m, 6H), 2.29(d, J=
30 11.6, 2H), 2.08 — 1.96 (m, 2H), 1.72 (s, 4H), 1.31 (d, /= 16.3, 12H).

35



5.89 g oil, LCVS: 245 (MtH). 5 Step c: A m xture of the product from step
b (612 nbwodopthsatR! ) and 300 mg (1.25 mmol) of PCT/EP2010/007003

5,5, 8, 8- tetranethyl 5,6, 7, 8-tetrahydronapht hal ene- 2-carboxylic acid with
576 ng (3.76 nmmol) of HOBt and 720 ng (3.76 mml) of EDC1 in 5 m of DW
was stirred at roomtenperature overnight. Ethyl acetate was added to the
10 reaction m xture, which was then washed by shaking with 15 m of each of
a 1IN hydrochloric acid solution and a concentrated sodi um hydrogencar bonat e
sol ution. The o2-fdrid55HRisethylss,6l7 Setetrabypdronaghthalens2yhthiazdglid-ylkr ed and
evapor at ed. @i rigfh- Qly||}.(f23ﬁydrgx}33tﬁ-ﬂ)§ﬁ1mojéfﬁ§Md A), LCMVB. 359 (M+H - Boc).
Step d: 15The product fromstep ¢ (738ng, 1.29 mmol) was dissolved in 10
m of dichl oronethane. 8. 02 m (3 86 nol ) of Dess-Martin periodi nane were

added. The reaction mxt stl Yed at roomtenperature for 1 h, 15 m
of a saturated sodium y onate solution and 5 M of a saturated
sodi um't hi osul f Non A- e sequent |y added, and the m xture was

stirred vigorou 1 h. 20The ofgani c phase was separated off. The
wat er phase was ract ed’ égal n with dichloronmethane. The conbi ned organic
phase was washed once each with water and a 0.1 N hydrochl oric acid

solution, dri ed over sodiumsulfate, filtere t 0, dryness.
The residue was ThriPiePP@lon GREgro Y startingdrene Al %2%? ‘%B)‘@‘gg 8eleca gel .

153 ny, Rt. hy@obdphtiiater(-Bet)thtatoAl-yilhiGhBtin-45tantiM:-Bi)d ({25-b8tyejimethyl- The pr oduct
from stiep d Ql?élylmy)a@et%@eﬂﬁﬂ?e' )Th ﬁ)t@&t?ﬁﬁ‘ij}rdﬂﬁ@ clé8vebotf Qs §I3edHWe¥cr¢B(edBur gess
r eagent, sus ended P 3@,{ @%@e ﬁ-ﬁ ﬁﬂ.&a everal ﬂ ys. The
reaction mx nmseawag ? ﬁr‘a’Be Hi”&‘?ﬂ”'HP Yratien: (‘5’ 25 HEE"%beach

Wi th a sat ur by ewasedf uﬁphlgaﬂvebdBh@a&ﬂb@nav@esiomtattme)hwcmm|<Hld§ N hydrochloric
acid solution. ¥Re: argamréwPbiase was dried over sodium sul fate and

evaporated. 84 pycRl-q w1 442Rpf BEROD ) mik@BhodAyY (MH) .
"H NMR (500 MHz, DMSO / deuterated TFA) & 7.41 (g, J = 8.2, 2H), 7.34 (s,
1H), 4.18 (d, J=12.9, 2H), 3.78 (t, J = 5.1, 3H), 3.44 — 3.20 (m, 6H), 3.15 (s, 2H),
274 (t, J=6.2, 2H), 2.20 (d, J= 10.7, 2H), 1.99 — 1.88 (m, 2H), 1.76 = 1.72 (m,
2H), 1.64 ~ 1.59 (m, 2H), 1.21 (s, 6H).

15

20 (R)-3-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thia-
zol-2-yl]piperidin-4-ylamino}propane-1,2-diol:

O

HCI
25

The preparation is carried out starting from 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamine hydrobromide and (S)-
2,2-dimethyl-1,3-dioxolane-4-carbaldehyde. The protecting group is cleaved off
by means of a 1.25 N HCl/methanol solution: The reaction mixture was stirred at

30 room temperature for 5 h, evaporated to dryness and dried under a high vacuum,
The product was converted into the hydrochloride by treatment with methanolic
Yield: 33 mg, green solid.
LCMS: 444 [M+H], HPLC: Rt. = 2.69 min (method B).

35



Step f: 6 mM of a 4N hydrochloric acid/ di oxane sol ution were
added to wWaeopt/edut 35fromstep e (84 ny, 0.19 mol), angct/hezomsdruse was
stirred at roomtenpera- 130 ture. The reaction m xture was evaporated and
purified by nmeans of preparative HPLC. The product is in the formof the
hydrochl oride. 11 ng yellow solid, R120= 2.84 mn (nethod A), LCVS: 339
(MtH) . 1H NWR (500 I\/Hz DVSO / deuterated TFA) 5 7.94 (d J = 1.8, 1H,
7.73 5 (dd, J = 8. 8, 1H), (d, J =8 1H), d, J= 0.8, 1H)),
3.44 - 3.37 (m(S)zﬂ-M [43(5@8 B-Tst@me(thxl 5647, 8-tstr@byqr@mapbmalem- yo 7, 2H),

? 231(3dg isz"uiﬁollz-y@p igeridin)4-ylainif&}propartiB1,mdioRH) , 1.72 (s, 4H), 1.31 (d,

The preparation is carried out starting from 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamine hydrobromide and (R)-
2,2-dimethyl-1,3-dioxolane-4-carbaldehyde. The protecting group is cleaved off

10 as described by means of a 1.25 N HCl/methanol solution. The product was con-
verted into the hydrochloride.

Yield: 30 mg, brown solid.

LCMS: 444 [M+H], HPLC: Rt. = 2.64 min (method B).

5-{3-[4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl] pyr-

15 rolidin-1-yl}pentan-1-ol:
S
L
M SN0
HC!
20 Yield: 21 mg, brown oil, product is the hydrochloride.

LCMS: 399 [M+H], HPLC: Rt. = 2.88 min (method A).
'H NMR (500 MHz, DMSO / deuterated TFA) 3 7.91 (s, 1H), 7.71 (d, J = 7.9,
1H), 7.65 — 7.62 (m, 1H), 7.42 (d, J = 8.2, 1H), 4.27 — 3.95 (m, 2H), 3.85 — 3.50
(m, 2H), 3.47 (t, J = 6.3, 2H), 3.39 — 3.22 (m, 3H), 3.21 (s, 1H), 2.80 (t, J = 6.3,
2H), 2.41 — 2.25 (m, 1H), 1.83 = 1.77 (m, 2H), 1.76 — 1.70 (m, 2H), 1.67 (dd, J =
25 7.4,4.1, 2H), 1.55 — 1.48 (m, 2H), 1.45 — 1.38 (m, 2H), 1.28 (s, 6H).

5-{4-[4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperazin-1-yl}pentan-1-ol:

S
Ve %
30
HCI

(0]

Yield: 17 mg, solid. Product is the hydrochioride.

LCMS: 414 [M+H], HPLC: Rt. = 2.92 min (method A).

'H NMR (500 MHz, DMSQ/deuterated TFA) & 7.58 (dd, J = 8.2, 1.7, 1H), 7.50
(d, J=1.4,1H),7.35(d, 4 =8.2, 1H), 7.26 (s, 1H), 4.06 (d, /= 13.8, 2H), 3.58 (d, J

35
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=11.9, 2H), 3.53 — 3.45 (m, 2H), 3.41 {t, J = 6.4, 2H), 3.20-3.08 (m, 4H), 2.74 (t, J

= 6.3, 2H), 1.79 — 1.88 (m, 4H), 1.65 — 1.61 (m, 2H), 1.50 — 1.43 (m, 2H), 1.38 —
1.30 (m, 2H), 1.25 (s, 6H).

5-{4-[4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperazin-1-yl}butan-1-ol:

S e
N
OH

HCI

The preparation is carried out starting from 1-[4-(5,5-dimethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)thiazol-2-yllpiperazine hydrobromide and 4-bromobutyl
acetate. The protecting group is cleaved off as described by means of a 1N
NaOH solution in methanol. The product was purified by means of preparative
HPLC and converted into the hydrochloride by treatment with methanolic HCI.

Yield: 12 mg, solid.

LCMS: 400 [M+H], HPLC: Rt. = 2.86 min {(method A).

3-{(S)-1{4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]pyrrolidin-3-ylamino}propan-1-ol

L,

NN

o
HCI

The preparation is carried out starting from (S)-1-[4-(5,5,8,8-tetramethyi-
5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]pyrrolidin-3-ylamine and 3-(fert-
butyldimethylsilanyloxy)-

propionaldehyde. The protecting group is cleaved off as already described by
means of a 1M TBAF/THF sclution. The product was purified by means of prepa-
rative HPLC and converted into the hydrochloride by treatment with methanolic
HCI.

Yield: 5 mg, colourless oil.

LCMS: 414 [M+H], HPLC: Rt. = 2.71 min {method A).

'H NMR (500 MHz, DMSO/deuterated TFA) & 7.62 — 7.58 (m, 1H), 7.47 — 7.39

(m, 2H), 7.18 (s, 1H), 4.10 (s, 1H), 3.98 (dd, J = 12.0, 8.4, 1H), 3.94 — 3.85 (m, TH),

3.84 —3.74 (m, 1H), 3.74 — 3.64 (m, 1H), 3.52 (t, J = 5.9, 2H), 3.18 — 2.98 (m, 2H),

PCT/EP2010/007003
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2.41 —2.34 (m, 1H), 1.83 = 1.75 (m, 2H), 1.65 (s, 4H), 1.62 = 1.50 (m, 1H), 1.25 (d,

J=15.9, 12H).

5 3-{(R)-1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]pyrrolidin-3-ylamino}ethan-1-ol

Ll

HCI

N0

10

The preparation is carried out starting from (R)-1-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-ylithiazol-2-ylpyrrolidin-3-ylamine and (terf-butyl-
dimethylsilanyloxy}acetaldehyde. The protecting group is cleaved off as already
described by means of a 1M TBAF/THF solution. The product is purified by

15 means of preparative HPLC and converted into the hydrochloride by treatment
with methanolic HCI.

Yield: 11 mg, colourless oil.

LCMS: 400 [M+H], HPLC: Rt. = 2.70 min (method A).

"H NMR (400 MHz, DMSQ/deuterated TFA) 8 7.67 (s, 1H), 7.53 — 7.39 (m, 2H),
7.23 (s, 1H), 4.13 (d, J=4.8, 1H), 4.01 (dd, J=11.9, 6.5, 1H}, 3.93 — 3.76 (m, 2H},

20 3.76 — 3.63 (m, 3H), 3.23—3.10 (m, 2H), 2.48 — 2.35 (m, 1H}, 1.69 (s, 4H), 1.68 —
1.50 (m, 1H), 1.30 (d, J = 12.3, 12H).

N
R
H

(S}-2-Amino-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yhthiazol-2-yl]piperidin-4-ylamino}propan-1-ol;

25
O
<—OH
HCI
The preparation is carried out starting from 1-[4-(5,5,8,8-tetramethyl-5,6,7 8-
30 tetrahydronaphthalen-2-yl)thiazol-2-ylpiperidin-4-ylamine hydrobromide and (R})-

4-formyl-2,2-dimethyloxazolidine-3-carbexylic acid tert-butyl ester. The protecting
group is cleaved off by-means of a 4N HCl/dioxane sclution: The reaction mixture
was stirred at room temperature for 2 h and evaporated to dryness. The product
was converted into the hydrochloride by treatment with methanolic HCI.

Yield: 6 mg, beige solid.

35 LCMS: 443 [M+H], HPLC: Rt. = 2.76 min (method A).



131 Preparation of

4, 4- di met Wl20THE8A73, 5, 5-t et ranet hyl- 1, 3, 2- di oxabor ol an- 2-gdi/EP2010/007003

3, 4- di hydr o- 2H napht hal en- 1- one The preparation was carried out as

al ready described above starting from570 ng (1.98 nmol ) of

7- brono- 4, 4- di net hyl- 3, 4- di hydr o- 2H i@pght hal en- 1- one (preparati on see
Journal of Medicinal Chem stry, 1995, vol. 38, #24 p.4764 - 104767) and 654

m (250, 7o) o B To250e ER, Pl ShA b3 5 -4
7-{ 2- 14- ( 2- hyiriblxyRes hy 7 no)ZbI) pfe24(]li d=113/2,12H)j AZD(dde y £128.3, 11.7, 49
4, 4- di et hylgﬁ %‘6’2 (Y r0223-d 5| hb%%'—eé‘sé ANgH), 3.31hEy R LPeEas bOIH

carried out rlbe ov t|n r 2 0. 27 nmol )
of 2-[1-(4- bl ﬁg% ﬂg)J |9)7p| ﬁég?f&hﬁ* 173 égﬁ]é&lof "%Peg%ﬁ)at. on

al readg descri bed above) and 88 ng (0.29 nmol) of

4, 4-dimethyl-7-(4,4,5, 5-tetranet hyl-1, 3, 2-di oxabor ol an-2-y1) - 3, 4-di hydr o- 2H
- napht hal en- 1-one. The product was purified by neans of flash

chromat ography on silica gel, 55 ng, yellowoil, LCVS: 400 (MtH), Rt. =
2.40 min (nmethod A). 251H NWR (500 MHz, DMSQ deuterated TFA) 6 = 8.32 (d,
J=2.1, 1H), 8.02 (dd, J=8.3, 2.1, 1H,
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7.62 (d, J=8.3, 1H), 4.19(d, J=13.4, 2H), 3.79 - 3.72 (m 2H), 3.52 -3.42
(m 1H), wb20dmddsA, 2H), 3.33 (t, J=11.9, 2.03(t, J=6.8,pcRkp201@6d70033. 16 -
3.05 (m 2H), 1.83 (qd, J=12.4, 4.3, 2.78 2H), - 2.70 (m 2H), 1.41 (s,
6H). 2.25 30 132

124

Preparation of N-(1-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
thalen-2-yl)thiazol-2-yl]piperidin-4-yl}pyrrolidin-3-yl)acetamide:

S ‘ [
5 N NQ' ”G\NH i N NO—N&H—LO

N pyridine
HCI

150 mg (0.32 mmol) of 1-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
thalen-2-yl)thiazol-2-yl]piperidin-4-yl}pyrrolidin-3-ylamine were dissolved in 1 ml
of pyridine, and 90 pl of acetic anhydride were added. The reaction mixture was
stirred at RT for 15 h and subsequently evaporated. The residue was taken up in

ethyl acetate, washed with sat. NaHCQ; solution, dried over Na,SO, and evapo-
rated. The oil obtained in this way was stirred with ether, and the precipitate
formed was filtered off with suction, washed with ether and dried.

Yield: 21 mg, white solid.

LCMS: 481 g/mol [M+H], HPLC: Rt. = 2.99 min (method A).

10

15
H NMR (500 MHz, DMSO/deuterated TFA) & 7.71 (s, 1H), 7.53 (d, J = 8.3, 1H),
7.40 (d, J= 8.3, 1H), 4.34 (d, J = 6.9, 1H), 4.15 (d, J = 12.8, 2H), 3.90 - 3.02 (m,
7H), 2.42 —1.70 (m, 8H), 1.87 (d, J = 2.4, 3H), 1.69 (s, 4H), 1.29 (d, J = 16.2, 12H).
20
25
30

35



Preparation of 4-(144-(5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en- 2-
yQt hi azol “?ﬁi@m@%zgﬁri di n-4-yl am no} but an- 1- 01 The péﬁﬁﬁf@@;b@@og,mﬂs
carried out as already described starting from 120 ng (0.19 nmmol)
1-[4-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2- yI)th| azol 2-

yl ] pi peri di n-4-yl am ne hydrochl ori de 1opr epar ati on descri bed above) and 57
pl (0.38 mvol ) of 4-bronobutyl acetate. The protecting group was cl eaved
of f by 10means of a 1N NaOH solution in nmethanol The product was purified
by means of pr e@dﬂd#i&éam[ﬂrandtﬁyk-s;'t‘ﬂ 8 tetrdhydnondphthalehy2eyiblazol-2de. 9 ny,
solid, LCME:y g:eﬁ-wrl'-‘h am:,r_-|22 g,%|m n (method A). 1H NWR (500 MHz,
DivsQd deuterate TFA %pr%}) 1.8, 1H), 7.50 (dd, 15 Preparati on
of 5-(1-(4-(5,5,8, 8- tetranethyl 5, 6 7 8-t etrahydr onapht hal en- 2-

yQ hi azol - 2-yl i pi peri di p-g}-yl no} pent arci~oi° N The prepargtio
eNQmN bedwia a reductive aninatf on stlar,}-m‘b_r_g’*so
N

carriedg out as alNeady
mg (0.08 nmol) -

1-[4-(5,5,8, 8-t hyl-5, 6, 7, 8-t etrahydr onapht hal e t hi azol - 2-yl ] pi
peridi n-4-yl am n ydr ochl oride and 8 ng 25(0.08 nmol )/ gf

5- hydroxypentanal. 5 ng, solid, LCVS: 456 [ MtH], HPLC Rt =2.94 mn
(rmethod A). 1H NWMR (400 MHz, DVBQ  deut er at ed TFAé 72 (s, 1H), 7.53
(d, J=8.2, 1H), 1503@(@41mol;30f1{4)(5ﬁ8§getﬂamgth1@6 ?82qe|)rahydronaphtha—

len-2-yl)thiazol-2-yl]piperidin-4-ylamine were dissolved in 2 ml of DMF, and

10 27.4 1l (0.41 mmol) of 2,3-epoxy-1-propanol were added. The reaction mixture
P was irradiated in the microwave at 120°C for 3 h and subsequently stripped off to
s dryness. The residue was purified by means of flash chromatography on silica
gel.
5.7 mg solid, LCMS: 444 [M+H], HPLC: Rt. = 2.92 min (method A).
15 'H NMR (500 MHz, DMS0Q) & 7.71 (d, J= 1.8, 1H), 7.52 (dd, J = 8.2, 1.9, 1H),
7.39(d, J=8.3, 1H), 413 (d, J=12.8, 2H), 3.87 — 3.79 (m, 1H), 3.56 —3.22 (m,
5H), 3.16 (dd, J=12.6, 2.9, 1H}, 2.83 (dd, /=126, 9.5, 1H), 2.30 —2.13 (m, 2H),
1.86 — 1.72 (m, 2H), 1.69 (s, 4H), 1.29 (d, J = 16.3, 12H).
20
25
30

35



3.47 - 3.34 (m 3H), 3.26(t, J=12.1, 2H), 3.03 - 2.93 (m 2H), 2.18 (d,
J=10.6, 2k 208+/0887321-58 (m 9H), 1.52- 1.35 (m 5H), 1.28dgep2éfolddzdos 13H).
30 Preparation of

6-(114-(5,5,8,8-tetranethyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-

yQ hi azol - 2-yl i pi peridi n-4-yl am no} hagan-1-ol 133 The preparation was
carried out as already described starting from 100 ng (0.16 mol) of

114- (5,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2-

yl ] pi peri di n- 4-4-{2:(F,5.8,8RTatramethpl-5,6 7 Sxtedrad@ d poinaphgimlematy))thiazol-4-yl]-

(6- br onbhexyhiyeyidind:er t - but yl di met hyl silane. The protecting group was
cleaved off 1n THE using 7 5equival ent of TMAF. The product was purified by
nmeans of preparative HPLC. The product is in the formof the hydrochl oride.

stepa step b
5 o _____ . N N

A
YOI/LO ) step c . N0 _\ wopd
10 o

|
A
WN stepe :'*}‘CN*\(
15 =N - o]

HCI

1g (4.18 mmol) of 5,5,8,8-tetramethyi-5,6,7,8-tetrahydro-2-naphthalene-
carboxylic acid was dissolved in 10 ml of dioxane, and 1.62g (8.35 mmol) of
EDCI, 582 mg (4.18 mmol) of HOBt and 936 pl (8.35 mmol) of methylmorpholine
were added. The reaction mixture was stirred at room temperature for 30 min.

20

8.35 mi of a2 0.5 M ammonia solution in dioxane were subsequently added. The
mixture is stirred at room temperature overnight, and water is then added. The
o resultant residue was filtered off with suction, rinsed with water and purified by
95 means of flash chromatography on silica gel.
277 mg, Rt. = 3.08 min {(method A), LCMS: 232 (M+H).

ST

Step b:
The product from step a (270 mg, 1.17 mmol) was dissolved in 8 ml of DCM
and 25 ml of DME, and 354 mg (0.87 mmol) of 2,4-bis(4-methoxyphenyl)-2,4-
30 dithioxo-1,3,2,4- dithiadiphosphethane were subsequently added. The suspen-
sion was stirred at room temperature overnight, stripped off to dryness and puri-
fied by means of flash chromatography on silica gel.
259 mg, Rt. = 3.30 min (method A), LCMS: 248 (M+H).

35 Step ¢:



4 nmg, solid, LCVs: 470 [M+1-1], HPLC Rt. = 2.97 mn (nmethod A).

1H NVR ( 50@ driges:¥B5Q° deuterated TFA) 5 = 7.52 (d, J=1. 7pci/ePro10/0id603- 7. 29
(m 2H), 4.05 (d, J=13.2, 2H), 3.37 - 3.26 (m 6H), 2.89 - 2.83 (m 2H,
2.11 (d, J=10.8, 2H), 1.73 - 1.50 (m 11H), 1.40 - 1.32 (m 3H, 1.29 -
1.22 (m 5H), 101.21 -1.14 (m 15H). 127 Preparation of

6-{4+1-(5,5, 8, 8- tetrarrethyl 5, 6,7,8-tetrahydronapht hal en- 2-

yQ hi azol -2-ylipi peridin-1-yl| hexan- 1- oi The preparation vvas carried

out as al ready t@&F3 pupsafdridrasgtviniraridirolethen-1 one evagmsisspived in 20 ml
414- (5,5, 8, 8ot mtemnian; ayd 368 Al (6.08-rhebh ahb!r@ﬁmﬁlﬁ\p&b%vﬂ!ﬂaadeﬁthbaﬁ@ém&

i i L
)(/GI Elr g(ranr)lhe;(g oxy er%%SE[?O%I ﬂ&%@%g?@#? g%g@ érﬁ%fnd sugseotue B urified by
means of fl a§'ﬁ'F’8ﬁ‘F Gﬁrﬁﬂ @’gnmyh%fﬁ%qqeu% k@BIUP "Tﬂ@!r"rﬁCSFaé‘?:P”%@X was

cl eaved of f agalaktrmdytedesdhnﬂe,dramnngbamtbi@blusm Uthe@nganic ghaaeares. The

Frwﬁf'?ﬁ i SHP:_ a%%‘d f?ﬁg‘ g@;rétl%&’s%ﬁ’ @E"“ﬁ 'sgl%tlorfl%ng@o\i%(y Eﬁﬁﬁ%fsge %ﬁ"sw‘égf

deut er at ed TEXJPHatedjo ¢ynegs. j=1. 7, 7.72 (d, J=23.8, 1H),7.61 - 7.53
(m 1H), 7.27(d980m8, Bi. -1‘r58m$15me(tuod A):J_EMS 22pl(M+B).41 - 253.28 (m 3H),
3.07 -2.96 (m 4H), 2.26 (d, J=14.4, 2H), 2.02 (dd, J=23.4, 12.4, 2H), 1.67
- 1.55 (m 6H),_1.43 - 1.34 (m 2H), 1.33 - 1.23 (m 4H), 1.18 (d, J=19.9,
12H) . Pr eparation of
7- {41405, 5, 8, 8Atreixitre efehé prodBeidTom stepest (186ydr GAG pimdisdreithe product
ﬁ% hl( gzgl 828yrltomt0é.t@;95lmsrm -kt AR 113&91 Iplper:l(ﬁﬂf-ﬁ- I| 2&%d@ﬁnaﬁw@n8ﬁ12mrﬂ) of
etra a az yl ] pi per
fdime hydr ooRIDrY 2R V‘@asd%tgfse&a?@éﬁ H"‘%{xﬁf“o DRRRREgT o fhPes The
residue was purified by means of flash chromatography on silica gel.
123 mg, Rt. = 3.77 min (method A), LCMS: 397 (M+H).
'H NMR (500 MHz, DMSO/deuterated TFA) 5 7.87 (d, J = 1.9, 1H), 7.67 (dd, J =
15 8.2, 1.9, 1H), 7.46 (d, J=8.3, 1H), 7.36 (s, 1H), 4.54 (d, J = 12.8, 1H), 3.99 — 3.91
(m, 1H), 3.27 = 3.18 (m, 1H), 3.13 = 3.06 (m, 1H), 2.77 - 2.68 (m, 1H), 2.14 — 2.02
(m, 5H), 1.74 - 1.64 (m, 5H), 1.62 — 1.51 (m, 1H), 1.31 (d, J = 16.0, 12H).

Step e:
The product from step d (100 mg, 0.25 mmol) was dissolved in 8§ ml of etha-

nol, and 212 mg (3.78 mmol) of KOH and 1 mi of water were added. The reaction
mixture was stirred at 60°C overnight, then water and ethyl acetate were added,
and the mixture was extracted by shaking. The organic phase was washed with
water, dried over sodium sulfate and evaporated. The residue was purified by
means of preparative HPLC. The product is in the form of the hydrochloride.
25 58 mg, Rt. = 3.06 min (method A), LCMS: 355 (M+H).

"H NMR (500 MHz, DMSO / deuterated TFA) 6 7.90 (d, J = 1.8, 1H), 7.67
(dd, J=8.2, 1.7, 1H), 7.46 (d, J = 8.3, 1H), 7.37 (s, 1H), 3.43 (d, J = 12.7, 2H),
3.21-3.06 (m, 3H), 2.24 (d, J=12.1, 2H), 2.02 - 1.81 (m, 2H), 1.72 (s, 4H), 1.31
(d, J=16.0, 12H).

20
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50 p1(0.31 muol ) of 7-bronoheptan-1-o0l and 107 p1(0.77 mmol) of
triethyl aghne, Weh5,added. The reaction mxture was heat edp@ribatfao7003
over ni ght, evaporat2 and 5t he product was isolated fromthe crude m xture
by neans of preparatlve HPLC. The product is in the formof the
hydrochloride. 15 ng, white solid, LGMp: 469 [MrH, HPLC. Rt. = 3.12 mn
(method A). 1H NWR (500 MHz, DWVSO/ deuterated TFA) 5 = 7.97 - 7.87 (m 2H),
7.74 - 10 Preparation of
(S) - 34144- (5, 5-4H{2¥8,58,B-Tetfanietly -8 6,7ahiadrahyd piridphieaie2-2yyl)oxazol-5-yl}-
t hi azol - 2- ylmgieﬁﬁmed' n- 4-yl am no} propane-1,2-diol e-NN O 15 0 The
preparation carried out as already descrl bed above starting from 100 ny
(0 27 mol ) of

1-[4-(5,5-di methyl-5 678tetrahydron@-phthalen 2-yQx zoI2 yl ] pi peridin-4

-yl am e hydroch}_a@ thd 34 s92( 0. 27N I of (R)- Zq? di méthy1- 20

1, 3-di on ane- 4¢¢ e—Thepr oPecti p -was—cheave ff N&$
descri bed by neans of a 5 N HC / net hah The pr &duct—wae
converted into the hydrochl oride. 21 ng, soI [ d 416 [ MtH, HPLC :
= 2.66 mn (nmethod A). NVR (500 MHz, DVBO/ deut er at ed TFA) = 7.54
-7.38 (m 3H), 4.19 (d, J=12.7, 2H), 3.92 - 3.84 (m 1H), 3.58 - 8.35 (m
5H), 3.25 - 3.13 (m 1H), 2.97 25(dd, J=12.6, 9.5, 1H)), 81 (1, J=6.3,
2H), 2.33 - 2.22 (m 2H), 1.94- 1.78 (m 4H), 1.73 - 1. b) | step29 (s,

6H). 10 Preparation of
(S)-2-am no-4-hydroxy-N-{114- (5,5, 8, 84etranet hyl-5, 6, 7, &
tetrahydronapht hal en- 2-yQ hi azol - 2-yi Thi peri di n-4-yl1}butyram de 0

O
1 A
,\“/O | step d N/\.I/O —'T——

15 o ©

step e

20 .
) N‘(o

25 Step a:

5g (23.44 mmol) of 4-formylpiperidine-1-carboxylic acid tert-buty| ester were
dissolved in 40 ml of THF and 40 ml of tert-butanal. 2.63 g {23.44 mmol) of
potassium teri-butoxide and 2.51 ml (46.89 mmol) of nitromethane were added,
and the reaction mixture was stirred at room temperature for 2 h. 1.6 ml of acetic
30 acid was added, and the reaction mixture was diluted with ethyl acetate, washed
4 times with a saturated sodium chloride solution, dried over sodium sulfate, fil-
tered and evaporated to dryness.

7.2 g yellow oil, Rt. = 2.91 min (method A), LCMS: 275 (M+H).

Step b:
35 The product from step a (6.4 mg, 23.33 mmol) was dissolved in 65 ml of
methanol. 6.4 g of 5% Pd/C catalyst {50.5% of water) were added. The mixture



30N 1351 m of DCMtogether with 50 p1(0.29 nrnol) of

N- et hyl di weoRpioggtaam ne and stirred at OC for 5 mn. 73 ngf/Qe2bfoemadz) of
benzotri azol - 1-yl oxytri pyrrolidi nophosphoni um hexaf | uor ophosphate and 50
p1(0.29 mmol) of ethyldiisopropylam ne were then added. The m xture was
stirred further at OC for 1 h, diluteadawith EA and washed 5 by shaking with
water and a saturated sodi um hydrogencarbonate solution and a saturated
sodi um chl ori de solution. The organi c phase was dried over sodium sulfate,
filtered andwesapdpaeraied with 155 I Kf Pclroga 4P fayr 7ih AboRarsMPRERUTEIREA added
to the resi duederalogreribidsulie. Vs resttidr @ikidrowad fileredle amatdvaps! i c

sol ution ms$%%porat ed, and the product was purified by neans of
preparative The I;_)roduct is in the formof the hydrochloride. 104 ng,
solid, LCVS: 472.8Pmal) LCMBL245 f+H)= 2. 86 nin (method A). Preparati on of
(2S, 3R)5 2- am no- 3- hydroxy N-{1-(4-(5,5,8,8-tetranet hyl-

5,6,7,8-tetrahygyy Q:aphthal en 2- yCIhl azol - 2-yl1) pi peridi n-4-yl } butyram de OSS
,-N -10 190

1- [4-(5,5,8, 8- tR 'é.tH‘éet‘?f)}'le B"Oéuqf@”i eP O Ut BY9apRP Mehend P9 Wlazol - 2-yI ] pip
eri di n-4-yl afi.zsemmelf & 55,8 Sebivardetihpl- 56 7 8-efrafiydronaphthalBerdyc£06xyliS 6cidnol ) of
1- hydr oxybengat, Eﬁ'ré%rng(% #avrqrn%t B HOHR aRd 30 1 @T7RInmah oNEBEMAIS mi of

di i sopropyl a%ﬂ%e g 'ZH h

N (326 et iy PYIR W PR R R e MO T B M ARSI PGP PR 13 g
(0.56 Aol ) tfacher U‘eq’tlurebwhlobty.earcrtamnyas)weﬂﬂoms{aehn@enthvéﬁmlaﬂduhof‘Eh‘eNm xture
was stirred ﬁydrbmm.ém%@ﬁdﬁraﬂmoy%ﬁ&bgmted @b&@ﬂl 8ebgeRcdmoriélsdiuN NaCH and

shaken. The over sodjum sul fate,
filtered ari g %3“ gé? g"'alsﬁé'vaﬁr%'tegcc‘["? ﬁb E(}\% 'ltﬁ@glagg\%ap?ﬁt‘e%as al r eady
descri bed usi ng7$?0mglorfi . o>€a4£bmlﬂ1(ﬁ@tmcbﬁ)u EMEa 859 (MHfi- 8gchy means of
preparative HPLC and is in the formof the hydrochloride. 16 ny, solid,

LOVB: 471 [ MrH o HPLC: Rt = 2.74 m'n(mathod A) 1H NVR (500 MHz,
DVS0/ qguterat ) = 7.62 (s, 1H), 7.46 , I—g 4,13 - 4.04
(m 3H), 4.01 -The gr@d(lehfroamteps(@mgsﬂ%mM)veqa)dlssylvzgcrsW sHpf 2. 07 (d

J=12.8, 2H), dithBZomethart 8(0D mE)86 Mm3R of DessiMbFinGeriddibbine weddddled.)=6. 4
303H). 136 1pe reaction mixture was stirred at room temperature for 1 h, 15 ml of a saturated
sodium hydrogencarbonate solution and 5 ml of a saturated sodium thiosulfate
solution were subsequently added, and the mixture was stirred vigorously for 1 h.
The organic phase was separated off. The water phase was extracted again with

20 dichloromethane. The combined organic phase was washed once each with
water and a 0.1 N hydrochloric acid solution, dried over sodium sulfate, filtered
and evaporated to dryness. The residue was purified by means of flash chroma-

p tegraphy on silica gel.
153 mg, Rt. = 3.68 min (method A), LCMS: 457 (M+H).

25

Step e:
The product from step d (75 mg, 0.16 mmol) was mixed with 78 mg

(0.33 mmol) of Burgess reagent, suspended in 5 ml of THF and stirred at 60°C
for several days.
The reaction mixture was taken up in dichleremethane and washed once
30 each with a saturated sodium hydrogencarbonate solution and a 1 N hydrochloric
acid solution. The organic phase was dried over sodium sulfate and evaporated.
84 mg, Rt. = 4.25 (method A), LCMS: 439 (M+H).

Step f:
6 ml of a 4N hydrochloric acid/dioxane solution were added to the product

35 from step e (84 mg, 0.19 mmol), and the mixture was stirred at room tempera-



Preparation of (2S,3R)-2-am no-3-hydroxy-1-{414-(5,5, 8, 8-tetranet hyl -

5,6,7, 8- tqk&&hw&hgﬁaphthalen 2-yl)thiazol -2-yl]pi peridin- gcﬁhﬁﬂﬁ&@ﬂm% one

The preparation was carried out anal ogously starting from 200 nmg (O

mol ) of

4-14- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t etygghydr onapht hal en- 2-yl )t hi azol - 2-yl ] pi

peridi ne 10hydrochl oride and 113 ng (0.52 mol ) of
N-(tert-butoxycarbonyl)-L-threonine. The protecting group was cl eaved off

as al ready désgerThreaotsinTgixGt was edamxated and perifedoguoeansas ppepardtived by
”EF‘”Z O‘IC_CR;BGPTSL@ THE pHPdu@t |§’}¢th'e$or'nﬂoftt|‘1§h§%8ﬂ18rﬁdet he hydrochl KIR/:?d?Sog nM!i|z

soli

DVSQ' deut er at egdﬂg 'bw”f’obé-g dd2 85_n@nime QA)'llt-él\qgﬁ@My_; 80 (m 1H)

7.68 (d, J=8.1, HLNMR ®0aKi, DMSQIZSUtBHQted IFBBG7$4521 {ml.8LH), 741385 (dd

g 25130 4353 ad-l%J,_ éslgs(im) 32b%g3) = 3K ,1H§170%% —%a(m L 3.k~ 33D - 3 43
m S _

2.20 (m 2H): Hﬁ HA- ]31%(57 Hj ﬁiﬂgd%'ljgizy%’? 2123&%-6* 1454, %502'3%29

12H), 1.28 - 19624718mm3RH), 1F7r26(|§a4|'é)l; i (@fJ = 13.3, 12H)

(2S, 3S) - 3- hydr oxypyrrolidine-2-carboxylic acid {114-
20(5,5,8,8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-yQ hi azoi - 2-yl ] pi per

di n-4- yllam de 25 The preparation was carried out anal ogously

starting from 244 ng (0.50 nmol ) of
1-[4-(3p5,8,8-tetramethyl-5, 6, 7, 8-tetrahydronapht hal en-2-yl)thi azol -2-yl ] pi
peridin4-ylam ne and 116 ng (0.50 nmol) of

¢2S, 3S) - 3- hydroxypyrrolidine-1, 2-dicarboxylic acid 1-tert-butyl ester. The

protecting group was cleaved of f anal ogously using HCl in dioxane. The
product was purified by nmeans of flash chromatography on silica

15
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30gel . 158 ngy, yellow oil, LCMS: 483 [MtHI, HPLC. Rt. = 2.70 mn (nethod
A) . WO 2011/ j}II\/R(SOO MHz, DWVBO deut er at ed TFA) 6 =B ol Feo7dds) -
7.51 -7.42 (m ,572-565(m1H) 4.43 (dd, J=5.6, 3.5, 1H) 4.09
(d, J=2.0, 1H), 4.07 - 3.97 (m 3H), 3.58- 3.50 (m 2H), 3.49 -3.34 (m

3H), 2.06- 1.92 (m 5H), 1.77- 1.65 35¢m 7H), 1.29 (dd, J=17.7, 8.9, 14H),

1.23-- 1.16 (m 2H). WD 2011/082732PCT/ EP2010/ 007003 137 Preparation of

((2S, 3S) - 3- hydroxypyrrolidin-2-yl1)-{4+1-(5,5, 8, 8-tetranet hyl -

5, 6, 7, 8-t et r ahyRrepasgiitrnefl £4-dimgthyt-Ri4aE,5-Bisdmethplet,B Qi diodabdrblast Zygrone o 5

N L, Nj 0 {ged,gggﬂ,afmnlagﬂtﬁm $3hxel ed out anal ogously starting from 150
(0 36 Mol

4 [4-(5,5,8,8-tetgamet hyl-5, 6, 7, 8-t et rahydr onapht hal en\Z-yl )t hi azol - 2-yfi pi

peri di ne 10hydr ocjjl or de pnd 94 ng (0.40 mol § Q

(2S, 3S)- 3- hydr o @i

DVBSO. The produa

gel . The protectsT e ly using HCl in

met hanol . The product is in the formof the hydrochloride. 145 ny, solid,

LCVS: 468 [ M+H] ThdBle@aralfbn was 3abibd IGSUﬂas(Mah?deé\)nbe&&bbbd\NRﬂﬁé&)ﬁnM-iz DIVBO’

730" (ad, 928 SO e 61 Pyl dmo RS i s Bpsnippd wind) ) T
- 3.33 (m sHepasaims SBEOQW%%ME@P}M@W'SWQ@% (4el- 3 H§*24;l? @ie“(-dd J=34. 3,
9.9, 3ih, 178767).268 % ndH2, 58imB@{)abf bidqirracdlatd)@ibpron. Preparation

of 338 mg, yellow solid, Rt. = 3.41 min (method A), LCMS;: 301 (M+H
{2R, 39)-2-{4+1- (5 598y8 \fvetorlamat hy1- 5m|8 7, 8- tet)ra%ydrona(p dt hal en- 2-yl )t hi

azol - 2-yli pi peridin-1-yl met hyl } pyrrolidin-3-ol
Preparation of 7-{2-[4-(2-hydroxyethylamino)piperidin-1-yl]thiazol-4-yl}-

4,4-dimethyl-3,4-dihydro-2H-naphthalen-1-one

15 f /S Q 8
O oM — o,

The preparation is carried out as already described above starting from 100 mg

(gBintert-butyl ester in
r omat ogr aphy on silica

X- ylA

20 (0.27 mmol) of 2-[1-(4-bromothiazol-2-yl)piperidin-4-ylaminolethanol (preparation

already described above) and 88 mg {0.28 mmol) of 4,4-dimethyl-7-(4,4,5,5-tefra-
methyl-1,3,2-dioxaborolan-2-yl}-3,4-dihydro-2H-naphthalen-1-one. The product
was purified by means of flash chromatography on silica gel.

55 mg, yellow oil, LCMS: 400 (M+H), Rt. = 2.40 min {method A).

25 "H NMR (500 MHz, DMSO/ deuterated TFA) 5 = 8.32 (d, J=2.1, 1H), 8.02 (dd,
J=8.3, 2.1, 1H), 7.62 (d, J=8.3, 1H), 4.19 (d, J=13.4, 2H), 3.79 — 3.72 (m, 2H), 3.52
—3.42 (m, 1H), 3.33 (t, J=11.9, 2H), 3.16 — 3.05 (m, 2H), 2.78 — 2.70 (m, 2H), 2.25
(d, J=10.4, 2H), 2.03 (t, J=6.8, 2H), 1.83 (qd, J=12.4, 4.3, 2H), 1.41 (s, B6H).

30

35



0 1H), 7.68 (d, J=8.4, 1H), 7.38 (d, J=8.3, 1H) 4.26 -4.19 (m 1H),

3.86 - 3.VfoMosdtd, 3.71 -3.62 (m 1H), 3.56 - 3.47 (m ,afﬂampﬁl%&m% (m
3H), 2.40(d,” J=11.9, 2H), 2.23 - 2.05 (m 3H), 1.94 - 1.84 (m 1H),
(s, 4H), 1.29 (d, J=14.6, 13H).

132

Preparation of 4-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
ylithiazol-2-yl]piperidin-4-ylamino}butan-1-ol
s
O
N L\—\
0

The preparation was carried out as already described starting from 120 mg
(0.19 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2
yl]piperidin-4-ylamine hydrochloride (preparation described above) and 57 pi

(0.38 mmol) of 4-bromobutyl acetate.' The protecting group was cleaved off by

10 means of a 1N NaOH solution in methanol The product was purified by means of
preparative HPLC and is in the form of the hydrochloride.

- 9 mg, solid, LCMS: 442 [M+H], HPLC: Rt. = 2.92 min (method A).

"H NMR (500 MHz, DMSQ/ deuterated TFA) 8 = 7.69 (d, J=1.8, 1H), 7.50 (dd,
J=8.2, 1.9, 1H), 7.43 (d, J=8.3, 1H), 4.17 (d, /=13.6, 2H), 3.53 — 3.34 (m, 5H), 3.07
—3.00 (m, 2H), 2.23 (d, J=10.7, 2H), 1.84 -- 1.69 (m, 8H), 1.60 — 1.52 (m, 2H), 1.30
(d, J=186.6, 12H).

o,
b

15

Preparation of 5-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthaien-2-
yl)thiazol-2-yl]piperidin-4-ylamino}pentan-1-ol

s
[ />—N<:>—N
20 " \_\—‘\\..

The preparation was carried out as already described via a reductive amination
starting from 50 mg (0.08 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl|piperidin-4-ylamine hydrochloride and 8 mg

25 (0.08 mmol) of 5-hydroxypentanal.

5 mg, solid, LCMS: 456 [M+H], HPLC: Rt. = 2,94 min (method A).

H NMR (400 MHz, DMSQY/ deuterated TFA) 8 = 7.72 (s, 1H), 7.53 (d, J=8.2,
1H), 7.38 (d, J=8.3, 1H), 4.12 (d, J=13.4, 2H), 3.47 — 3.34 (m, 3H), 3.26 (t, J=12.1,
2H), 3.03 —-2.93 (m, 2H), 2.18 (d, J=10.6, 2H), 1.78 — 1.58 (m, 9H), 1.52 - 1.35(m,
5H), 1.28 (d, /=13.1, 13H).

30

Preparation of 6-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-

yl)thiazol-2-yl]piperidin-4-ylamino}hexan-1-ol

O
35

-
0



138 Preparation of

(S) - 3- hydwepn1 desaeizhy| am no- N-{144-(5, 5, 8, 8-tetranmet hyl- pcT/EP2010/007003

5,6, 7, 8-tetrahydronapht hal en-2-yQ hi azol - 2-yl i pi peri di n-4-y1} propi onan de
NN O O The preparation was carried out anal ogously starting from50 ng
(0.12 mmol ) of 133

1-[4-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl ) t hi azol - 2-yl ] pi
peri di n4-yl am ne hydrochl oride and 33 ng (0.13 ninol) of

(S) - 2- (tert - but DX/REPHEHIN Wag oAEiEA PHERA AEPRAR dageribes ferin d0@B1ad. The
product was @16 fine) diyI-[E6/5:8, Bietiansttyl-6lo, DoRstagyaRRMplRRaleh2hhigel-2- The

protecting g i 27 ng,
o . Lous: VAR 4 oF T iR Yo 82 Ll 1o Rl o0 i
DVBQ  deut er EriRpiittimeteyisilane gEne piotegting groun s cleawed off 'JJSTHF using @par ation of
(S) - 3- Bydr oxggulvaterttiof TMAM Ihd plobilét Was burBied by etdaaset piebarative HPLC. The

56,7,8-tet r?r%ﬁ&t%‘ﬂpﬂ%t?@rhﬁ&tﬁe MQr&fﬂ&ﬂJe 2-yl ] piperidin-1-yl}propan-1-one 0

The preparation was carried qutf anal ogousl startln(gmfrom 50 ng (0.12 nmol)

of 4 mg, solid, LCMS: 470 [M+H], H LC: Rt. = 2.97 min (method A).
4-[4-(5,5,8, 8-tht Nmmﬁngwfz @NPSCB/—d&Iteraﬂm;dd’rF@OﬁW‘f B2k =27y C)i7aB60+ - 2- Api per
i di ne 25 hydyoehhobisle @ng, 37 034 (nQf6H), 2.89 — 2.83 (m, 2H), 2.11

broduct was EEP %@%ﬁ“ i—E% Hﬂ@ i3 ﬁ%‘&@yﬁ{;hiz T E%ffna%@“e The

prot ecflPng gif @dp- Was (ol tfat@ed of f anal ogously using HCl in nethanol. The
product is in the formof the hydrochloride. 35 ng, solid, LCVS: 456 [ MtH],

LS a1, 5 el et (s SO R, M o R AERGTRARE 2

J=8.2, 1H), w)wmlzmlmﬂdlmﬂwl}f@xw-"c@ J=10.8, 1H), 3.81 (dd, J=12.3,
3.9, 1H), 3.74 - 3.65 (m.sglH 44 - 3.34 (m 1H) 3.27 (t, J=12.2, 1H),
. )—z—}@«-gxz 25 - 2.10 (m 2H), 1.85 - 1.58

2.95 - 2.81 (m
(m 6Hysy 1.22 (
The preparation was carried out as already described starting from 100 mg
(0.26 mmol) of 4-{4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
ylipiperidine hydrochloride and 82 mg (0.31 mmol) of (6-bromohexyloxy)-tert-butyl-
20 dimethylsilane. The product was purified by means of flash chromatography on
silica gel. The protecting group was cleaved off as already described using an HCI
solution in dioxane. The product is in the form of the hydrochloride.
43 mg, white solid, LCMS: 455 [M+H], HPLC: Rt. = 3.07 min (method A).
e 'H NMR (500 MHz, DMSOC/ deuterated TFA) 8 = 7.79 (d, J=1.7, 1H), 7.72 (d,
J=23.8, 1H), 7.61 —-7.53 (m, 1H), 7.27 (d, /=8.3, 1H), 3.54 (d, /=12.6, 2H), 3.41 —
25 3.28 (m, 3H), 3.07 - 2.96 (m, 4H), 2.26 (d, J=14.4, 2H), 2.02 (dd, J=23.4, 12.4, 2H),
1.67 —=1.55 (m, 6H), 1.43 - 1.34 (m, 2H), 1.33 — 1.23 (m, 4H), 1.18 (d, /=19.9,
12H).

Preparation of 7-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-

yl)thiazol-2-yl]piperidin-1-yl}heptan-1-ol
30
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WO 2011/ 082732PCT/ EP2010/ 007003 139 Preparati on of

4-{442- (SW@ﬁlﬁgg'gejzrarret hyl -5, 6,7, 8-tetrahydronapht hal en- Ze1/ep2010/007003
yQ hi azol - 4-ylipi peridin-1-yl|butan-1-01 The preparation was carried out

as al ready described starting from 100 ng (0.28 nmol) of
412-(5,5,8,8-tetranethyl-5, 6, 7, 8-t et Mmghydr onapht hal en-2-yQ hi azol -

yl ] pi peri di ne hydrochl ori de (preparation already described above) and 61 pl
10(0.42 mvol ) of 4-bronobutyl acetate. The protecting group was cleaved off
by nmeans of a 1NONagkL.26Immelbef 4-H-vdt Bdretramathy-56, 6 ddetralwasonsehinpiead by

neans of prepghaiidee2 fbiceraiite hdrbdhidrite Wee disebivédp Hndsashdraise. 33 no,
o, LOS o g v o o 7 ) 77 gl (40
Prepar ati on Wﬁr%af{dﬂlec%r@CEoermreawéthﬁyted@t656 ovestighingrPoriphand] en- 2-
yl) thi gzol - 4thel grpdiype wadiigbidted ftbipentade hixtQdk bydhddhs of pléparative#rial.i on was
o0 (0 2o ST BT Bl 57 08 OV 0 1
25napht hal en- 2- J1 PORMaIR . KEMSeAFRINiE IhHLECR. 513 IRmpiasaie) on al r eady
descri bed above)H BiR G80MiHE, MNEBOhitgratet] T5-A) por DLY pendamal2H) Theé4 pr oduct
\r/]vaz pqu'eg 7% FFP%FW 705312{99@5% vgggﬁ%q HFQ b 'sgsd h§46£(Fn”BH stfée
Ag' rochtori 808 9018, e LY BE %7 R s moslly,
10 1.42 (m, 2H), 1.34 (d, J=19.8, 12H), 1.28 (s, 6H).

(et hod

Preparation of (8)-3-{1-[4-(5,5-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-4-ylamino}propane-1,2-diol

(O e

1
5 o
The preparation was carried out as already described above starting from
100 mg {0.27 mmol) of 1-[4-(5,5-dimethy!-5,6,7 ,8-tetrahydronaphthalen-2-yl)thiazol-
2-yl)piperidin-4-ylamine hydrochloride and 34 mg (0.27 mmol) of (R)-2,2-dimethyl-
20 1,3-dioxolane-4-carbaidehyde. The protecting group was cleaved off as described

by means of a 1.25 N HCl/methanol solution. The product was converted into the
hydrochloride.
21 mg, solid, LCMS: 416 [M+H], HPLC: Rt. = 2.66 min (method A).
"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.54 - 7.38 {m, 3H), 4.19 (d,
J=12.7, 2H), 3.92 - 3.84 (m, 1H), 3.58 — 3.35 (m, 5H), 3.25 - 3.13 {m, 1H), 2.97
25 {dd, J=12.6, 9.5, 1H), 2.81 (t, J=6.3, 2H), 2.33 — 2.22 (m, 2H), 1.94 - 1.78 (m, 4H),
1.73 —1.64 {m, 2H), 1.29 (s, 6H).

Preparation of (S)-2-amino-4-hydroxy-N-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)thiazol-2-ylipiperidin-4-yI}butyramide

S Q 0
30 [ N)*NQ\N»\{\J
N

50 mg (0.12 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-2-yl]piperidin-4-ylamine hydrochloride and 44 mg (0.13 mmol}) of (S)-2-
tert-butoxycarbonylamino-4-(ferf-butyldimethylsilanyloxy)butyric acid (preparation
analogous to Tetrahedron, 2005, vol. 61, # 43 p.10277 - 10284 ) were dissolved in
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1H NMR (400 MHz, DVvsQ' deuterated TFA) 6 = 7.83 (d, J=1.9, 1H), 7.65 - 30

140 Pr &2 4/6s97520f PCT/EP2010/007003
(S)-2-am no-3-{414- (5,5, 8,8-tetramet hy(-5, 6,7, 8-tetrahydronapht hal en-2-yl )t
hi azol - 2-yl ] pi peridin-'1-yl}propan-1-01 S O The preparation was carried

out anal ogously via a reductive am ngggon starting from 100 ng (0.26 nmol)

of

442-(5,5,8,8-tetramethyl-5, 6, 7, 8-t etrahydronapht hal en2-yQ hi azol - 4- yf | pi per

i di ne hydr ochinurof B€Mtedet®r pitit 60 26(0n2fbinjnot)fof NRYthyldifsopropgladigs arkDstirred

U 11 o0 by e oos AR, £ rifaibrahboRdor REYRiyrrdlimobasy/eh, 120

group was cl @yvg%f(agwroﬁﬁ%ﬁpg@ @@%@.@8%@&? ?ltj W‘ﬁﬁﬂ%ﬁopy]ﬁg‘eﬂ?’%@gﬁn isin

the form of a#dedhyte ouvxilierwatkestired futher @b0G or [ OVEIuted @it AR wasPed: R, =

?- 155"0‘52'_6 ”Ei%\lj'ggakﬁ)g wiﬂ?xv%aﬁp@@@a%%ted 95@9’1 Hy8tdgeRereshaldddiurang £3 (d,
=1.5, , Preparation of . . -

(R 5 arm ho- S2bipig yadhin shigrigh SRR ng,a@t%h@s? wep SHEHP ST SSAMI - 2- ynt h

i azol - 2- yl ] pfaseitaies-and gyppgrated1 A Gl 221 @ sglution THeethpep aragttherhadees tear ri ed

out anal ogoutteyreyitdae, andelkeifhitvie wais siiskl 0t 1SH. ahkin@hiidiedlfiorn@ag Bva26 ol )

of 4-[2-(5,5 : 3 - |

2-y1 )t hi azol pg’agﬁ; E{‘%@Eﬁ;&%@t Ho Péﬁ%%ﬁsr‘{’ﬁgé/’gﬁ%%&ﬁ?ﬁ?gjé%ﬁ”%?mt

(S) - 4- f or my 1183 3he gt thgIyLL£BIor 88 ne- 3- carboxylic acid tert-butyl ester.
The product wasd puy, bblidedCNG: reafig+ief HPLasRt e seratfirogretpdyApn silica gel.
The protecting group was cl eaved off anal ogously using HCl in nethanol. The
product is in the formof_ the hydrochloride. 39 solid, L . 428 [ MHH] ,
TPLC R = 2. HopRRaRRHES SR 2 AR sy DL Ttoeioh ScletparaG TrA) O -
7.88 -7.79 (@6,R#etrahyaiBofaphthalen-2-yl)thiazol-2-yl]piperidin-4-yl}butyramide

s o
15 I %NQ\ \o_'N
N N—}
0

190 mg (0.47 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydronaphthalen-
2-yhthiazol-2-yl]piperidin-4-ylamine were dissolved in 5 ml of THF, and 86 mg
20 {0.56 mmol) of 1-hydroxybenzotriazole hydrate, 239 pl (1.40 mmol) of N-ethyl-
diisopropylamine, 108 mg (0.56 mmol) of N-(3-dimethylaminopropyl)-N'-ethyl-
carbodiimide hydrochloride and 113 mg {0.56 mmol) of N-(tert-butoxycarbonyl)-L-
threonine were added. The mixture was stirred at room temperature overnight,
dissolved in EA and 1 N NaOH and shaken. The organic phase was washed with
water, dried over sodium sulfate, filtered and evaporated. The protecting group was
25 cleaved off as already described using HCl in dioxane. The product was purified by
means of preparative HPLC and is in the form of the hydrochloride.
16 mg, solid, LCMS: 471 [M+H], HPLC: Rt. = 2.74 min (method A).
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.62 (s, 1H), 7.46 (q, J=8.2,
2H), 4.13 = 4.04 (m, 3H), 4.01 — 3.94 (m, 3H), 3.67 — 3.56 (m, 3H), 3.25 (s, 3H),
2.07 (d, /=12.8, 2H), 1.82 — 1.68 (m, 6H), 1.32 (d, J=15.6, 12H), 1.24 (d, /=6.4,
30 gy,
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30J=7.6, 1H), 7.33 (d, J=8.3, 1H), 3.79 (s, 2H), 3.72 - 3.63 (m 3H), 3.61
-3. 47 (mwdHpr1/ddeBE - 3.39 (m 2H), 3.38 - 3.27 (m 2H), @@bp2016003@3(m
1H, 3.13 - 3.05 (m 1H, 2.38 - 2.30 (m 2H), 2.25 - 2.07 (m 2H), 1.64
(s, 4H, 1.24 (d, J=15.9, 12H). WD 2011/082732PCT/ EP2010/ 007003 141
Preparation of 2-{144-(5,5,8,8-tetram®6hyl-5, 6,7, 8-tetrahydronapht hal en- 2-
yl )t hi azol - 2-yl ] pi peri di n-4-yl am no} pent ane- 1, 5-di ol

Preparation of (28,3R)-2-amino-3-hydroxy-1-{4-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)thia:zol-2-yl]piperidin-1-yi}butan-1-one

o
S “)
I y) \§—N
5 N N~§
0

The preparation was carried out analogously starting from 200 mg (0.47 mmol})
of 4-[4-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidine
hydrochloride and 113 mg (0.52 mmol) of N-(fert-butoxycarbonyl)-L-threonine. The
protecting group was cleaved off as already described using HCl in dioxane. The
product was purified by means of preparative HPLC and is in the form of the hydro-

' chloride.
8 mg, solid, LCMS: 456 [M+H], HPLC: Rt. = 2.97 min (method A}.
'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.91 (dd, J=6.1, 1.7, 1H), 7.87
15 - 7.80 (m, 1H), 7.68 (d, J=8.1, 1H), 7.40 (d, J=8.2, 1H), 4.66 — 4.54 (m, 1H), 4.35
(dd, J=25.3, 4.5, 1H}, 4.15 (t, /=11.3, 1H), 4.09 ~ 3.96 (m, 1H}, 3.54 — 3.43 (m, 1H),
3.35 (t, J=13.1, 1H), 3.24 (s, 1H), 3.03 - 2,90 (m, 1H), 2.35 - 2.20 (m, 2H), 1.95 —
1.82 {m, 1H), 1.81 — 1.67 (m, 5H), 1.38 — 1.29 (m, 12H), 1.28 — 1.24 {m, 3H).

10

Preparation of (28,38)-3-hydroxypyrrolidine-2-carboxylic acid {1-[4-
20 (5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazoi-2-yl]piperidin-4-

yl}amide
»e

(o)
25 N

The preparation was carried out analogously starting from 244 mg (0.50 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthaien-2-yl)thiazol-2-yl]piperidin-
4-ylamine and 116 mg (0.50 mmol) of {2:3,38)-3-hydroxypyrrolidine-1,2-dicarboxylic
acid 1-fert-butyl ester. The protecting group was cleaved off analogously using HCI
in dioxane. The product was purified by means of flash chromatography on silica

30 gel.

158 mg, yellow oil, LCMS: 483 [M+H|, HPLC: Rt. = 2.70 min (method A).

*H NMR (500 MHz, DMSOY/ deuterated TFA) 8 = 7.66 (s, 1H), 7.51 — 7.42 (m,
2H), 5.72 - 5.65 (m, 1H), 4.43 (dd, J=5.6, 3.5, 1H), 4.09 (d, J=2.0, 1H), 4.07 - 3.97
{m, 3H), 3.58 — 3.50 (m, 2H), 3.49 - 3.34 (m, 3H), 2.06 — 1.92 (m, 5H), 1.77 - 1.65

- (m, 7H), 1.29 (dd, J=17.7, 8.9, 14H), 1.23 -- 1.16 (m, 2H).



Step a: 100 ng (0.25 mmol ) of

1- 14- (5, 5w8, W1 ésaaet hyl-5, 6, 7, 8-t et r ahydr onapht hal en2- yl pahkaodeo2eo! | pi pe
ridin-4-ylam ne (preparation described above) were dissolved 15in 6 m of
DMVF together with 79 ng (0.30 mmol ) of 2-bronopentanedi oi ¢ acid di et hyl
ester (preparation anal ogous to SyntHe®is, 1999, #2 p. 270 - 274), and 137
p1(0.99 mml) of triethylam ne were added. The reaction m xture was stirred
at roomtenperature for 3 days, stirred into 12nl of water and extracted
twice with EA. The organi c phase was dried over sodiumsulfate, filtered,

stripped of f toP@puratim Gh{(RBS)-3-hedroxy pyraidind-yii{454:(5:5)8 Gratragretiphly on

Step b 3%?’%“%’?@?’?1%?5‘%"?‘{ ol A D Rne e it A 1y

introduced in 2 n1 of THF, nd 21 rr@ mrol ) of

2-{1-[4-(5,5,8, y ahydr onapht hal en- 2- ypt hi azol - 2- Api
|c acr @l] 2bester fromstep a,
va y added The reaction m xture was

peridin-4-ylam
pre-di ssol ved i

ure over ni ght 20mL of water were added, and the
C ed twce with EA The organic phase was dried over

stirred at room
m xture was extr

sodi um sul f at e, flltered stripped off ryness arid r|f b ans of
preparative HPLE'ERRBAGHYWEE Cg'p'e?l AUt #np2 QW#ﬁaWWrWAE@ %%ﬁresol id,
Rt. = 2.81 nohd-{4H08-télyametaues, 6Z&'BQte(rWd)ona&@ﬁdlm&@lgtﬂ@%l%]prmm

gegt gr é?_a;j Tﬁﬁ)r obhicridé eﬁ% Sitﬂmg%O'-lO %mé‘lj’%ﬁ@g 38 S(rggroxw}%‘ﬁro%dmé A19%- dr%’éf)oox—734g(7d,

17 -

(m 2H), 3.5%°cd %o(ﬂre H‘ry'ﬁr}er "é 8'%82250‘1% Wéﬁ?”"'f?di’:‘! T%aws'z‘lf@agi 91 -1.69
tm 8H), 1 6enromategBaghy oreica gl Ihe (paotedtingrayp Wasyleavetl4sf analogously

ip (3-(444- (iu&ir r@rmhémaﬁérhvﬁe ﬁoéu&,.ssmttﬁé F@HMEW}%@%dﬁﬁJr@? 2-yQt hi azol - 2&

i perazin (0] e re r on was carrie

out Ioanal ogous?/y %e g 'E’I Ig@gga%éq/@n ﬂ]gﬁ?ﬁgtf 3[’%{%% Hﬁﬁtog‘ @3 mmol ) of

144- (5,45, 8, 8- teHHMWQW@W@&@utm@m ﬁéérﬁha%r? g )2H), 7.69

t hi azol - 2-y| {qedpes@z] e, a0 ch - 3739 Idd) 28 861 MOH), 4@ — 4.40 (m, 3H), 4.14 (d,

2-(3-chl oropr.oryé)gl Qghc 3a§,or cgj_gt@k?h ezsééa{jm a1r|1_ﬂ §gggwwlosrkﬁ1dg§qiﬁg usi ng

l'ithiumalum nium hydride p uct
hydr ochl or i d&d, 483 ggoﬁ)cﬂ 7 CNVEPS U 5H Mrrﬂﬂ? (d, HF"L & 1#). = 2.84 nin (method
A) .
Preparation of (2R,3S)-2-{4-[4-(5,5,8,8-tetramethyI-5,6,7,8-tetrahydronaph-
20 thalen-2-yl}thiazol-2-yl]piperidin-1-ylmethyl}pyrrolidin-3-ol

(0]
.rs O

The preparation was carried out as already described using a 2N lithium alu-
minium hydride solution in THF starting from 30 mg (0.06 mmol) of {(2S,3S)-3-
hydroxypyrrolidin-2-yl)-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yllpiperidin-1-yl}methanone. The product was purified by means of prepa-
rative HPLC and is in the form of the hydrochloride.

7 mg, solid, LCMS: 454 [M+H], HPLC: Rt. = 2.79 min (method A).

'H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.96 (s, 1H), 7.89 (d, J=1.8,

—1H), 7.68 (d, J/=8.4,-1H), 7.38 (d,-J=8.3,-1H), 4.26 — 4.19 (m, 1H), 3.86 - 3.74 (m,
2H), 3.71 —3.62 (m, 1H), 3.56 - 3.47 (m, 3H), 3.44 - 3.35 (m, 3H), 2.40 (d, J=11.5,
2H), 2.23 - 2.05 (m, 3H), 1.94 — 1.84 (m, 1H), 1.69 (s, 4H), 1.29 (d, J=14.6, 13H).

25
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1H NMR (400 MHz, DVMBQ' deuterated TFA) 6 7.75 (d, J = 1.8 Hz, 1H), 7.54
(dd, J = wo2o1idosdblz, 1H), 7.33 (d, J = 8.3 Hz, 1H), 7.2%dsepr2bidoo7eb3ld (Db,
2H), 3.72 - 3.56 (m 2H), 3.56 - 3.37 (m 6H), 3.30 - 3.11 (m 4H), 1.83-
1.71 (m 2H), 1.66 (s, 4H), 1.61 -1.51 (m 1H), 1.33 (dt, J = 12.1, 6.1 Hz,
2H), 1.26 (d, J = 13.8 Hz, 12H). WD12811/082732PCT/ EP2010/ 007003 143
Preparati on of
[2-({114-(5,5,8,8-tetranethyl -5, 6, 7, 8-t etrahydronapht hal en2-yl )t hi azol - 2-yl
] pi peri di n-4-yl %r@pﬁ@tmwﬁi/-aywﬂmm@mqthﬂamN-ﬁ -[4-(558&Frtetramethyl-The
preparati on 8@y,8-étfafdréndphaRalsh2eafitiades 2] pdridirad-gitpeshichanirieam nati on
starting from 150 ng (0.37_gnol) of
1-[4--(5,5,8, 8- 6, /78 tetrahydro-
15napht hal en- 2- . , deperl i\n-4-yl am ne and 56 p1(0.41 nmol) of
2-fornygl- cyclo rboxyl i ci%{# ester. The product was purified
by nmeans of fl ashewgttat ography on agel. 49 ng, Yellowoil, R. =
3.10 mn (nethod , LCMS: 496 (M+H)Y St®ppb: 2049 ng (0.10 mml) of
2-({1-[4-(5,5,8_8-tetranethyl-5, 6, 7, 8-tetrahydro- napht ha-
| en- 2- At hi azol --Eleyﬂ”FB?rﬁE‘P'i’ WRRcATION aHi 3NFqasLRY stViNaI® pR A& BoRyrlc aci d
et hyl ester & Bx-& 2 Bdein@nethdlise,d|oviettahytiréhaphthafenTdHA)thinder2-nidipetiden. 475
pl of a 1M dji ) £l ' ) ' {_B_EHl ed
dr opwi se,  Th W’s%?‘*@g%@ﬁe?ﬁﬁ%'%ﬁ%aﬁ@ﬁ@ﬁ?g}?@ T
added, 18 he nTEIUIEEN DR RY4BRIPERPIOTIT BEIENTRSHPRIG Nag PHPGRCHRCCERRP RN ed by
means of f| astrovhtagnethygmegiiey geh Toe lpradectRBgedup @4 dgavegalf awlopolsid, Rt. =
2.88 min (MetdiegHe) in hEMBhoi454 (MHH) .

27 mg, solid, LCMS: 471 [M+H], HPLC: Rt. = 2.81 min {(method A).

'H NMR (400 MHz, DMSO/ deuterated TFAY5=7.65(d, J=1.6, 1H), 7.51 -

7.42 (m, 2H), 4.09 — 3.98 (m, 3H), 3.93 — 3.86 (m, 1H), 3.85—3.79 (m, 2H), 3.60 —

15 3.44 (m, 6H), 2.09 - 1.97 (m, 2H), 1.76 — 1.64 (m, 6H), 1.30 (d, J=12.7, 13H).

Preparation of (S)-3-hydroxy-2-methylamino-1-{4-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-1-yl}propan-1-one

S

»
20 N N
0

The preparation was carried out analogously starting from 50 mg (0.12 mmol)
of 4-[4-(5,5,8,8-tetramethyi-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidine
hydrochloride and 30 mg (0.13 mmol) of (S)-2-(tert-butoxycarbonylmethylamino)-3-
hydroxypropionic acid. The product was purified by means of flash chromatography
on silica gel. The protecting group was cleaved off analogously using HCl in
methanol. The product is in the form of the hydrochloride.

35 mg, solid, LCMS: 456 [M+H], HPLC: Rt. = 3.04 min {method A).

"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.82 (d, J=1.8, 1H), 7.75 (d,
30 J=5.8, 1H), 7.58 (d, J=8.0, 1H), 7.31 (d, J=8.2, 1H), 4.55 — 4.36 (m, 2H), 3.94 (d,

J=10.8, 1H), 3.81 (dd, J=12.3, 3.8, 1H), 3.74 - 3.85 (m, 1H), 3.44 — 3.34 (m, 1H},

25

1.85 — 1.58 (m, 6H), 1.22 (d, J=20.4, 12H).
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1H NVR (500 MHz, DMVSO/ deuterated TFA) 6 = 7.66 (d, J=1.7, 1H), 7.52 - 7.41
(m 2H), MEdirds0s (m 2H), 3.60 - 3.37 (m 4H), 3.32 -3p&beproioddipes 3. 10
- 2.87 (m 2H), 2.26 (d, J=10.2, 2H), 1.88- 1.76 (m 2H), 1.72 (s, 4H),
1.35- 1.26 30(m 13H), 1.16- 1.08(m 1H), 1.06 - 0.97 (m 1H), 0.65 - 0.54
(m 2H). WD 2011/082732PCT/ EP2010/ 00/3303 144 Preparati on of

(2-{414- (5,5, 8,8-tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-

yQ hi azol - 2-yl i B peri di n-1- >{/I nmet h%l }cycl oprop%ag nmet hanol 15Step a:

The prepar at i onPigRaratien pbét{id-(558i18dgHantefhyl 'évartéﬂa%!q’%a&'i‘ﬁhﬁ@("r%n

starting frogl)ikiazatol-{ifhiperidmmol- Ql}lﬂitan 1-o0l
412-(5,5,8,8-tetranethyl-5,6,7 et r ahydr onapht hal en2- yQt hi azol - 4-yl ] pi per
i di ne hydrobrom de nd 63y PN 0.4A6 Nmol) of ethyl 2-fornyl-1-

TG g s purified by rreans of preparative
: LCMS 481 [ HPLC. Rt. 3.15 mn (nethod
A . 20 Step b: 2~ eduction was carri eQ out anal ogousl y starting from
t he product fronrstep a and a 1M diisobutyl al um nium hydride solution in

IHF. C;hee}or oductrhé«faﬁeplwnbﬁ wed caméd% @I’F%a fdefs!:rgy%la gé;r &9%@%@/ on
3 01 nin ( rre?(ﬂaé dev@'(%&g(‘% ethy 1878 'te’ff%fléldf’\fﬁ\'hﬁp 3 E?”M i E‘)R%é’
deut er at ed Tﬁm)lp@"ldme7h39ﬂ‘oc(l"dhrid&:(Qr&parat|QH?Lreaﬁy8&s¢rmedhbbv8) ardHy 1, ul7 72 - 7 65
(m 1H), , 2(? &g mrﬂ&fﬁef:ﬁ brofobut d&iste. PrelgroRoctidd Broup wal cbavdFé# v¢.
3.56 - Q 50 anslg} a 1N NaOH solution in methanol. The product was purified by means of
preparative HPLC and is in the form of the hydrochloride.
- 33 my, solid, LCMS: 427 [M+H], HPL.C: Rt. = 3.03 min (method A).
"H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.83 (d, J=1.9, 1H), 7.85 -
7.58 (m, 1H), 7.43 — 7.27 (m, 2H), 3.58 (d, J=12.3, 2H), 3.49 - 3.41 (m, 2H), 3.16 -
15 3.00 (m, 5H), 2.24 (d, J=13.9, 2H), 2.05-- 1.91 (m, 2H), 1.80 — 1.69 (m, 2H), 1.64
(s, 4H), 1.53 —1.44 (m, 2H), 1.24 (d, /=13.1, 12H).

HPLC. %10 ny, |

Preparation of 5-{4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-4-yl]piperidin-1-yl}pentan-1-ol

N N

o

The preparation was carried out as already described via a reductive amination
starting from 100 mg (0.28 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
naphthalen-2-yl)thiazol-4-yllpiperidine hydrochloride (preparation already described
above) and 58 mg (0.56 mmol) of 5-hydroxypentanal. The product was purified by
means of preparative HPLC and is in the form of the hydrochloride.

77 mg, solid, LCMS: 441 [M+H], HPLC: Rt. = 3.07 min (method A).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.83 (d, J=1.9, 1H), 7.65 -
7.55 (m, 1H), 7.43 - 7.25 (m, 2H), 3.57 (d, J=12.3, 2H), 3.47 — 3.31 (m, 2H), 3.28 -
30 2.98 (m, §H), 2.23 (d, J=13.7, 2H), 2.07 -- 1.91 (m, 2H), 1.77 — 1.58 (m, 6H), 1.52 -

1.41 (m 2H) 1.40 -1, 30(m 2H), 123(d J=13.6, 12H)
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3.45 - 3.36 (m 1H), 3.25 - 3.10 (m 4H), 3.02 - 2.94 (m 1H), 2.39 - 2.28

(m 2H), wobdimsdyH2 (m 2H), 1.68 (s, 4H), 1.33- 1.23(mpdptdroiclecss- 1.06
(m 1H), 1.04- 0.96 (m 1H), 0.65 - 0.50 (m 2H). WO

2011/ 082732PCT/ EP2010/ 007003 145 Preparation of

113-(5,5, 8,8-tetranet hyl-5, 6, 7, 8-t et napydr onapht hal en- 2-y1) -

1,2, 4-thiadiazol -5-yl]piperazine Step a: |0y (35.55 mmol ) of
6-brono-1,1,4,4-tetranmethyl-1, 2, 3, 4-t et rahydronapht ha- 20 | ene were wei ghed
out together wiPreparaizy ¢fq8)-85minot3r{4ek- (558 tétramethahb G, 8-tetdalidPonas

added. The r gaghth@rn®-§iiHiSor2SyIfpkpdridR-1OMRrBhaiY..cat 140C and stirred into
400nmL of water. The resultgnt precipitate was filtered off with suction,

washed a nunber @af/ti nes i h er, suspended in EA, filtered off with
suction and was i h : filtrate was washed with a saturated
sodi umghydr ogeng @ e solutron. Jae organi c phase was dried over sodium
sulfate, filterety” evdporated to 23dryness and purified by neans of flash
chr omat ogr aphy o ilicagel. 4.50 9, yellowcrystals, Rt. = 3.57 mn

(method A), LCMpe gthaflibitlvas BhifiBd But analogously via a reductive amination starting
from 100 mg (0.26 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-ythiazol-4-yllpiperidine hydrochloride and 55 ul {0.26 mmol) of (R)-4-formyl-2,2-
dimethyloxazolidine-3-carboxylic acid fert-buty! ester. The product was purified by
means of flash chromatography on silica gel. The protecting group was cleaved off
analogously using HCI in methanel. The product is in the form of the hydrochloride.

16 mg, solid, LCMS: 428 [M+H], HPLC: Rt. = 2.75 min (method A).
"H NMR (500 MHz, DMSQ/ deuterated TFA) § = 7.93 (d, J=1.5, 1H), 7.84 (s,
1H), 7.69 (d, J=7.5, 1H), 7.41 (d, /=8.3, 1H), 3.96 — 3.85 (m, 2H), 3.81 — 3.67 {m,
15 4H), 3.63 — 3.58 (m, 3H), 3.56 — 3.47 (m, 2H), 3.47 - 3.39 (m, 1H), 3.38 - 3.21 (m,
2H), 2.43 (d, /=11.5, 2H), 2.35 - 2.19 (m, 2H), 1.72 (s, 4H), 1.32 (d, J=20.6, 12H).

10

Preparation of (R}-2-amino-3-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yljthiazol-2-yl]piperidin-1-yl}propan-1-ol

N
0

The preparation was carried out analogously via a reductive amination starting
from 100 mg (0.26 mmol)} of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
25 2-ylithiazol-4-yl]piperidine hydrochloride and 55 pl (0.26 mmol) of (S)-4-formyl-2,2-
dimethyloxazolidine-3-carboxylic acid fert-butyl ester. The product was purified by
means of flash chromatography on silica gel. The protecting group was cleaved off
analogously using HCI in methanol. The product is in the form of the hydrochloride.
39 mg, solid, LCMS: 428 [M+H], HPLC: Rt. = 2.74 min (method A).
"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.88 — 7.79 (m, 2H), 7.63 (d,
30 J=7.6, 1H), 7.33 {d, J=8.3, 1H), 3.79 (s, 2H), 3.72 ~ 3.63 (m, 3H), 3.61 — 3.47 (m,
3H), 3.47 - 3.39 (m, 2H), 3.38 — 3.27 (m, 2H), 3.26 - 3.18 (m, 1H), 3.13 - 3.05 (m,
| 1H), 2.38 = 2.30 (m, 2H), 2.25 — 2.07 (m, 2H), 1.64 (s, 4H), 1.24 (d, J=15.9, 12H).

35



894 nmg (4.19 mmol ) of 5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal ene- 2-
car boni t rwioeoi resavsat ep a was wei ghed out together with hyelrorpamosemsum
chl oride 30(1.46g, 20.96 nmol), and 20 mM of ethanol and triethylamne (2.9
m, 20.96 mvol) were added. The reaction m xture was stirred at room
tenperature overni ght and was strippddioff to dryness. The residue was
suspended in water and extracted twice with EA The organi c phase was dried
over sodiumsulfate, filtered and evaporated to dryness. 989 r’rﬁ br own
residue, Rt. = Breparafion ?fn?eihliﬁ‘d(%sBEWGM5MWW3H¥4’6°B@F§H glen-2- 9gg
ng (4.02 mmoklthddzol-2-yl]piperidin-4-ylamino}pentane-1,5-diol
N-hydroxy-5, 5,8, 8-tetramet hyl-5, §, 7, 8- tetrahydronapht hal ene- 2- car boxam di ne
fromstep b were dissolved in net ooI B hydr ogenat ed i p-st he esence of
e
S

gl aci al acet ey ni ckel dep—@&t nosphadi N nd at

roomt enper @@ d rio

m xt @re s filter

fied by nea chromat ograpt‘lg on sifica g 3 ng br om®TResi
Rt. = 2.50 M tAethod A), LOMVB: 23T RIH). Step &\ A sol ution of
(7.25 mmol) Of*NaOH in 3 mM of water was slowly added 10dropw se at\-5C ko

a solution of 433 nmg (1.45 mmwl) of 5,5,8,8-tetranethyl-5,6,7, 8-
t et r ahydr onapht hal ene- 2- car boxam d| ne fromstep ¢ and 166 pl(l 45 mol ) of
per chl or onet hyl nercapt an The reaction m xture was stirred

at -5C for a further 30mn LTY Moom tenperature, diluted with
60 nl &f water anq extract mes wi t'ﬁ The organi ¢ phase was washed
with a saturat edPbdi um chNar g sol ution, ie gqver Sodi um sul fat e,
filtered, evaporated to 15f0ryness and purlfled by means of flash

thr onat ogra&t@ﬁ_@m silica gel. 181 ng brown oil, . =4.13 min (method A,

LCMS: 307 ( MrH) 100508R0.25 mmol) of 1-[4-(5,5,8,8-etramethyl- 5,6,7,8—tetrahydronaphthalen—
2-yljithiazol-2-yl]piperidin-4-ylamine (preparation described above) were dissolved
in 6 ml of DMF fogether with 79 mg (0.30 mmol} of 2-bromopentanedioic acid
diethyl ester (preparation analogous to Synthesis, 1999, #2 p. 270 — 274}, and
137 ul (0.92 mmol} of triethylamine were added. The reaction mixture was stirred at
room temperature for 3 days, stirred into 12ml of water and extracted twice with EA.
The organic phase was dried over sodium sulfate, filtered, stripped off to dryness
and purified by means of flash chromatography on silica gel.

20 21 mg, residue, Rt. = 3.19 min (method A}, LCMS: 556 (M+H}.

15

Step b:
4.3 mg (0.11 mmol} of lithium aluminium hydride were initially introduced in

P 2 ml of THF, and 21 mg (0.04 mmol) of 2-{1-[4-(5,5,8,8-tetramethy!-5,6,7,8-tetra-
hydronaphthalen-2-yl)thiazol-2-y(piperidin-4-ylamino}pentanedioic acid diethyl

25 ester from step a, pre-dissolved in 2 ml of THF, were slowly added. The reaction
mixture was stirred at room temperature overnight, 20ml of water were added, and
the mixture was extracted twice with EA. The organic phase was dried over sodium
sulfate, filtered, stripped off to dryness and purified by means of preparative HPLC.
The product is in the form of the TFA salt.

12 mg, solid, Rt. = 2.81 min (method A), LCMS: 472 (M+H).

30 "H NMR (400 MHz, DMSO/ deuterated TFA) 5 = 7.68 (d, J=1.9, 1H), 7.50 (dd,
J=8.2, 1.9, 1H), 7.43 (d, J=8.3, 1H}, 4.17 (d, J=12.9, 2H), 3.80 (dd, J=12.2, 3.1,
1H), 3.67 — 3.57 (m, 2H), 3.55 — 3.47 (m, 2H), 3.47 — 3.29 (m, 3H), 2.25 (s, 2H),
1.91 —1.69 (m, 8H), 1.68 — 1.48 (m, 2H}, 1.31 (d, J=13.0, 12H).
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181 ng (0.53 mmol ) of

5-chl or o-BO(W]1BY8BTRB- t et r anet hyl-5, 6, 7, 8-t et r ahydr onaph- PCT/EP2010/007003

20t hal en-2-y1)-1, 2, 4-thi adi azole fromstep d were wei ghed out together with
109 ng (0.58 mml) of tert-butyl 1-piperazinecarboxylate, 13.5 ng (0.03
mml ) of 1,3- bis(2,6-di-isopropyl phédgl)inidazolium chloride and 102 ny
(1.06 mml) of sodiumtert-butoxide, and 10 mM of tol uene were added. The

reaction m xtur .
tris(dibenzyl | EERRIEE 3‘3%57 Jﬁtﬁ'ﬁt’n %@%[ﬁd‘?@h alen-gyimar! -4 he
m xture was ¥HPpipeearing m@mdmfﬁpym13fdlpt ered, stripped off to 25dryness
and purified by neans of flash chrgaat ography on silica gel. 169 ng pale
residue, Rt. = 4.09 mp mat‘hod A\ LCVs: 457 (M+tH). Step f: The

4 5 J eady described. The product is in
hl oride. 30137 ng pale solid, Rt. = 2.89 mn (nethod
A), LCvs: 357 (wpe)™™ WD 2011/ 082732PCT/ EP2010/ 007003 147 Preparation
of 5-{413-(5,5,8,8-tetranethyl -5,6, 7, 8-tetrahydronapht hal en- 2-
y1l)-1, 2, 4-t hi adTlazplepsrajibn piap eamizidl wutlandidgoenty ss-des@beNelbSve $taNiNgNrain The

preparation pes n'%a(brﬂserﬂm%'%f m &5 e%d%tr%éwyw@d' aste%ﬁyd?enép'h@rmle@ﬁz ( 0.17

T o o StRaoRo SRy moy Py e il (A ahB L psiegi) 1 2 %

5- hydr %ypen@laﬂyl estgrantysybabeuanit Fedurtion usirg l@Blum alurfimiztnh by ride, prepevsd. 443
(1%%7 %0 (dghe ﬂddqu\(Bur%e@orM-Bf,th@Nﬁ@bcrd@meer ated TEA) 6 = 4lggd( J= %H?

_ m
3.74 - 3.61 (m1]621 S%J'stg iy EMQ% gEg\ e ?‘é'w”z e”%%d % . 3. 18 (m
2H), 1.85- 1.74H Rzmwl @M%O/dﬁu}era daFA) 51773‘i)d(m“ 28z, 1Hud 54 1,38 (m
2H), 1.31 (d(deHJ;(B.‘Z,,192-l2|)1H) 7.33(d, J = 8.3 Hz, 1H), 7.22 (s, 1H), 4.14 (b, 2H), 3.72 —

4-{413-(5,5 §5%(;Retzﬁ “éeéé‘l/ (ﬁ% g§§d ?W‘{Fnoﬂﬁﬁ)hltéba' ‘?’?‘1%&9’%%531 & &

thladlazol 5 Mllp|1p a2| n- -
- 1.51 {m, 1H 1.33 dtJ—121 6.1 Hz, 2H), 1.26 (d, J = 13.8 Hz, 12H).

the fobm of the

20

25

30
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NS N NThm_ OH The preparation was carried out as already descri bed
starting Woan B2y (0.16 nmol ) of PCT/EP2010/007003

143- (5,5, 8, 8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1)-1, 2, 4-

t hi adi azol -5-yl ] pi perazine and 36 p1(0.25 muol) of 4-bronobutyl acetate.
The protecting group was cl eaved of f 18§ means of a 1IN NaOH solution in

nmet hanol . The 25product was purified by neans of preparative HPLC and is in

the formof the_hydro- chloride. 2 solid, L 1], HPL.C
e LoDES o n erberaipn (3t (s e Bl A Rete-5 657 Rite A GO RORE NP a o
TEA) 68.06 (Zylithiazdl: Bylmpeﬂmp-4-y|aaﬂn¢mthgl)cycﬂao;&pp&umeﬂmnmH) 7.33 (d, J
8.3 Hz, 1H), 4.07 (d, J = 12.9 Hz, 2H), o3. t, J = 13.8 Hz, 4H), 3.47
(t, J = 6.0 Hz, 2H), 3.31¢-3.11 (m 4H), L1Y7 (dt, J = 15.4, 307.6 hz, 2H),
1.64 (s, 4H), 1.4 1. .
2011/ 082732PCT/ EP2QAB4O0MI 03\ 1 N pr ration of
113-(5,5,8,8-te jy1-5, 6, 7, 8- tetrahygronapntﬁal
1, 2, 4- oxadi azol -

S
step b ’ N%N\_/D‘N
10 ’ L‘(&

& O
b Step a:
The preparation was carried out as already described via a reductive amination
starting from 150 mg (0.37 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-

15 naphthalen-2-ylthiazol-2-y!|piperidin-4-ylamine and 56 pl (0.41 mmol) of 2-formyl-
cyclopropanecarboxylic acid ethyl ester. The product was purified by means of flash
chromatography on silica gel.

49 mg, Yellow oil, Rt. = 3.10 min (method A), LCMS: 496 (M+H).

Step b:

20 49 mg (0.10 mmol) of 2-({1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-naphtha-
len-2-yhithiazol-2-yl]piperidin-4-ylamino}methyl}cyclopropanecarboxylic acid ethyl
ester from step a were dissolved in 2 ml of THF under nitrogen. 475 pl of a 1M
diisobutylaluminium hydride solution in THIF were added dropwise. The mixture was

¢ stirred at 60°C overnight, water and EA were added, the mixture was filtered
o through Cellite, evaporated and purified by means of flash chromatography on silica
25 gel.
20 mg, yellow solid, Rt. = 2.88 min (rmethod A), LCMS: 454 (M+H),
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.66 (d, J=1.7, 1H), 7.52 —
7.41 (m, 2H), 4.23 —4.05 (m, 2H), 3.60 — 3.37 (m, 4H), 3.32 - 3.25 (m, 1H), 3.10 -
2.87 (m, 2H}, 2.26 (d, J=10.2, 2H), 1.88 - 1.76 (m, 2H), 1.72 (s, 4H), 1.35 - 1.26

i (m, 13H), 1.16 — 1.08 (m, 1H), 1.06 — 0.97 (m, 1H), 0.65 — 0.54 (m, 2H).
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Step a: 1.24 g (4.79 mol ) of

N- hydr oxywb,2811818873et r anet hy1- 5, 6, 7, 8-t et r ahydr onaph- PCT/EP2010/007003

t hal ene- 2- car boxam di ne (preparation already described) were dissolved in
15 m of 20NWP, and 1.16 m (14.38 mmol) of pyridine were added. Ethyl
chloroformate (502 pl, 5.27 mol) wad4édded to the reaction mxture. The
m xture was stirred at 80C overnight, stirred into 200 m of vvater and

extracted twice,with EA T Lned organj es r h 100
e of water - drTERABEN SO G PR et R i PGy dhRB BT
purified by M!ﬂ;otrﬂ-vﬂlpmidiﬂnﬁdeﬂgﬂlbzphlyipmmdlmitban@el. 980 ny br ovvn
residue, Rt. = 3.25 mn (nethod A), ItpMS% 3 (MtH). 25 Stepb

(0.63 mmol) of 3-(5,5,8,8-tetranet hyl- , 8- tetrahydronaphthal

yl)-4H 1, 2, 4- oxadi azol -5- one from stepaa were dissol ved in 5 m of

pyri di ge (10 , 1.2p nd p@ ryl chlorlde (11

wer e added. RN m re }

days, dilute 30and extract gdy ggai nst
dried over s m sul fate and strlpped off to dr 3 01 ng brown oil,
Rt. =4.03 mn (method A). Step c: 3567 ng (0.2 yo| ) of
5-chloro-3-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t etrahydr onaph-

thal en-2-y1)-1, 2, 4- oxadi azole fromstep b gere dissolved in 3 m of THF,
and 6116@ 149

step b E )--C

15 Step a:
The preparation was carried out analogously via a reductive amination starting

from 100 mg (0.23 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-

2-yijthiazol-4-yl]piperidine hydrobromide and 63 pl (0.46 mmol) of ethyl 2-formyl-1-

cyclopropanecarboxylate. The product was purified by means of preparative HPLC.
110 mg, Iyophilisate, LCMS: 481 [M+H], HPLC: Rt. = 3.15 min {method A).

rga phase was

20
Step b:
The reduction was carried out analogously starting from the product from step a
and a 1M diisobutylaluminium hydride solution in THF. The product was purified
g and by means of flash chromatography cn silica gel and is in the form of the hydro-
h chloride.
25 22 mg, solid, Rt. = 3.0 min (method A), LCMS: 439 (M+H).
"H NMR (500 MHz, DMSOQ/ deuterated TFA) & = 7.97 (d, J=25.6, 1H), 7.89 (d,
J=1.8, 1H), 7.72 - 7.65 (m, 1H), 7.38 (d, J=8.3, 1H), 3.78 (d, J=12.5, 1H), 3.69 (d,
J=12.2, 1H), 3.56 — 3.50 (m, 1H), 3.45 - 3.36 (m, 1H), 3.25 - 3.10 (m, 4H), 3.02 -
2.94 (m, 1H), 2.39 - 2.28 (m, 2H), 2.13 - 2.02 (m, 2H), 1.68 (s, 4H), 1.33 - 1.23 (m,

30 13H), 1.15 — 1.08 (m, 1H), 1.04 — 0.96 (m, 1H), 0.65 — 0.50 (m, 2H).
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(0.33 mol ) of tert-butyl 1-piperazi necarboxylate and 36 pl1(026 nmmol ) of
tri et hyl aworeiv8ems2added. The reaction m xture was stirr ee@EP2000R007003
tenperature overnight, 40 m of water were added, and the m xture was
extracted twce with EA. The organi c phase was dried over sodiumsulfate
and stripped off to dryness. 5133 nyg,146esidue, Rt. = 4.02 mn (nethod A,
LCVE: 441 (MrH). Step d:  The protecting group was cleaved off as already
described using HCl in netha- nol. The product was purified by neans of
flash chromat ogF‘raBﬁpatm afi1-[3 @ %%p'tetI@'MﬂWW BB detsahdgonaghthalen-23y)-ni
(et hod A), LeMsthiddidzdlM-f)pipdtdzMeR (500 MHz, DMSQO' deuterated TFA) 6 =
7.84 (d, J=1.7, 1H), 7.65 (dd, J=8.2, 1.7, 1H), 7.46 (d, J=8.3, 1H),pN3.90 -

3.80 (m 4H) 5 - 3.26 (m 4H); 4H) 1.28 (d, J>% .
Preparati on 13- (5P B, 8-te wI-5, 6, 7, 8tepdt r ahydr al\d;h- 2-
15y1)-4, 2, 4- zol -5-yl i piperaz 1}butan T-0T NC) /TR he O

preparation 4a% carried out as al y described starting frodm20 ng (0.06
mmol ) of 143-(5,5,8,8-tetranmethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1)-1, 2, 4-
oxadi azol - 5-yl ] pi perazine and 13 p1(0.09 nmol) of 4-bronobutyl acetate. The
protecting group was cleaved off by neans of a 1N NaCH solution in

nmet hanol . The product was purifyed by neans of preparat va HPLC and is in

the form of theskysroch b! , , 85 4 .=
2.85 min (nethet—Ar= 1N NVR—(466—Mz, deu er at ed—TFA ™ =
' J=8.2, 1.7, 1H), \g#aed, J=8.3, 1H), 4.30(d,

7.92 (% J=1.7, 1H), 7.
J=15.0, 2H), 3.65(t, J=I1™9, 4H), 3.54 (t, J=6-0~2H) 3.38 - 3.19 (m
SH), 1.88 --1.78 (m 2H), 1.72 (s, 4H), 1.61 -1.52 (m 2H), 1.30 (d, J=5.4,

13H). 30

~S
R O
biN/ N N O step f hf>_

15

Step a:
10g (35.55 mmol) of 6-bromo-1,1.4,4-tetramethyl-1,2,3,4-tetrahydronaphtha-

lene were weighed out together with 8.92g (99.55 mmol) of copper(l) cyanide, and
NMP was added. The reaction mixture was stirred overnight at 140°C and stirred
into 400m! of water. The resultant precipitate was filtered off with suction, washed a
number of times with water, suspended in EA, filtered off with suction and washed
well with EA. The filtrate was washed with a saturated sodium hydrogencarbonate
solution. The organic phase was dried over sodium sulfate, filtered, evaporated to
dryness and purified by means of flash chromatography on silica gel.

4.50 g, yellow crystals, Rt. = 3.57 min (method A), LCMS: 241 (M+H).

20

25

Step b:
894 mg (4.19 mmol) of 5,5,8 8-tetramethyl-5,6,7,8-tetrahydronaphthalene-2-

carbonitrile from step a was weighed out together with hydroxylammenium chloride
30 (1.46g, 20.96 mmol), and 20 ml of ethanol and triethylamine (2.8 ml, 20.96 mmol)
were added. The reaction mixture was stirred at room temperature overnight and
was stripped off to dryness. The residue was suspended in water and extracted
twice with EA. The organic phase was dried over sodium sulfate, filtered and
evaporated to dryness.
889 mg brown residue, Rt. = 2.48 min {method A), LCMS: 247 (M+H).
35



WO 2011/ 082732PCT/ EP2010/ 007003 150 Preparati on of

3, 3- di met Wyl2obr/dsd7124- (5, 5, 8, 8-tetranmet hyl -5, 6, 7, 8-t et r ahyelronephd/doadbsn- 2- yl
)t hi azol - 2-yl ] pi perazi n-1-yl } pent ane- 1, 4-di ol Step a: 200 nmg (0. 53
mol ) of 144-(5,5, 8, 8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-yQ hi azol -
15 2-yli pi perazine were dissolved 148 DCM 277 ng (1.06 mmol ) of

5-brono- 3, 3- di met hyl- 4- oxopentanoi ¢ acid ethyl ester and 220 p1(1.59 mmol)
of triethylam ne were added, the m xture was stirred at roomtenperature
overni ght. The $®R& i on m xture was evaporated to dryness and purified by
nmeans of flash %Umg&aogrnapdﬂyomhsdidokpa,mia» tet@natoyl-5y&T Bawtrariydron®bh- = 3. 29

mn (method &)

5, 3- i ot ny 1 LEesee? EarpagniphE o 4B BERe Bispolyed Fndghdl ot Py R

ht hal en- 2-yI it the Reesenge ghglaealacefic iC'%nfﬂ)Bﬁﬂ%)h@P%E'ae@%{ aémﬁwheegtpéﬁsswieom step
a was gi ssol eadat mobh teinpefatﬂ'rHETHéLrbanﬂnor(riane metﬂptereﬂ evajpbiatad dmduparial um ni um
25hydri de solnga bPH}éaHsE%s%‘ﬁrw aE yOQH"s[ﬁ g4 th ice-cooling. The mxture
was stirred urt her e m t enper ature
and subsequent I y@?gﬁ@”%{ﬁ’éf g ESW%(S% c{}é) ﬁr&lfv{ag gg?&i}nﬁﬁgd sogPum

sul fate solution with cooling and extracted twice with EA. The organic
phase was Washegte -h a saturated sodiumchloride solution, dried over

o eparat i ve. HpLEsoEn BEGEBTP a8 il WSS a7 o wakhe SR
pal e sdPid, Fktopwseaateé Griore %Q‘r@ttqmdﬂ 4B$ md (AMS: meng of fbIH,8- tetramethyl -5,6,7,8-
) tetrahydronaphthalene-2-carboxamidine from step ¢ and 166 ul (1.45 mmol) of

perchloromethyl mercaptan in 3 ml of DCM. The reaction mixture was stirred at

-5°C for a further 30min, then warmed to room temperature, diluted with 60 ml of

water and extracted 3 times with DCM. The organic phase was washed with a satu-

rated sodium chloride solution, dried over sodium sulfate, filtered, evaporated to

15 dryness and purified by means of flash chromatography on silica gel.

181 mg brown oil, Rt. = 4.13 min {method A), LCMS: 307 (M+H).

Step e:

181 mg (0.53 mmol) of 5-chloro-3-(5,5,8,8-tetramethyl-5,8,7 8-tetrahydronaph-
thalen-2-yi)-1,2,4-thiadiazole from step d were weighed out together with 109 mg
(0.58 mmol) of tert-butyi 1-piperazinecarboxylate, 13.5 mg (0.03 mmol} of 1,3-
bis(2,6-di-isopropylphenyl)imidazclium chloride and 102 mg (1.06 mmol) of sodium
tert-butoxide, and 10 ml of toluene were added. The reaction mixture was degas-
sed, 14.6 mg {0.02 mmol) of tris(dibenzylideneacetone)dipalIadium (0) were subse-
quently added, the mixture was stirred at 85°C overnight, filtered, stripped off to
25 dryness and purified by means of flash chromatography on silica gel.

169 mg pale residue, Rt. = 4.09 min (method A}, LCMS:; 457 (M+H).

20

Step f:
The protecting group was cleaved off as already described.
The product is in the form of the hydrochloride.
30 137 mg pale solid, Rt. = 2.89 min {method A), LCMS: 357 (M+H).
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1H NVR (400 MHz, DVBO/ deuterated TFA) 5 = 7.79 (d, J=1.9, 1H), 7.58 (dd,
J=8.2, 1.902bHws?237 (d, J=8.3, 1H), 4.25 - 4.04 (m 2H) PCBEFAe/0BIG2 (m
7H), 3A5 -3.15 (m 5H), 1.70 (s, 4H), 1.62 - 1.52 (m 1H), 1.50 - 1.40 (m
1H), 1.34 - 1.25 (m 13H), 0.93 (d, J=4.9, 6H). 35 WO

2011/ 082732PCT/ EP2010/ 007003 151 1Ri7epar ati on of
2-(2-{414-(5,5,8,8-tetranet hyl-5, 6, 7 8- tet rahydronapht haI en2 yCI hi azol - 2-yl
] pi perazi n-1-yl E,et hyl ) but ane- 1, 4-di o The

prepar ation wasPteparatap et - {‘afﬁaﬁ%%ﬁstfaﬁfaﬁ"tegﬂt"l5rﬁg7 ﬁftgﬁgl@gﬁowt{t@a@@ 4mol ) of
144- (5, 5, 8, 8yht 2,a1tkiadiakob5-§]]piferazibrigi}mtarapial hal en- 2- At hi azol - 2-yl i pi per
azi ne 15and 255 ng (1.32 N 1) 3-(2-brom)et hyl ) di hydr of uran-2-one. 77
ny, beige solid, R_. = 3} |0 ' LCMS: 468 (M+H). Step b:  The
reduction was ca
(5,5,8g8-tetrane

6, 7, 8-tetrahydro ht hal en- 2-yQt hi azol - 2-yl ] pi per azi
n-1-yl}- 20et hyl drTyed of ur an- 2-one from step a. The product is in the form
of the trifluro-~ acetate salt. 21 ng brown oil, Rt. = 2.77 min (nmethod A),
LCVB: 472 ( MtH) The preparation was carried out as already described starting from 65 mg

(0.17 mmol) of 1-[3-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydronaphthalen-2-yl)-1,2 4-

thiadiazol-5-ylpiperazine hydrochioride and 17 mg (0.165 mmol) of 5-hydroxy-

pentanal.

37 mg pale oil, Rt. = 2.93 min (method A), LCMS: 443 (M+H).

£ "H NMR (400 MHz, DMSO/ deuterated TFA) 5 = 8.14 (d, J=1.8, 1H), 7.90 (dd,
J=8.3, 1.8, 1H), 7.42 (d, J=8.3, 1H), 4.23 — 4.09 (m, 2H), 3.74 — 3.61 (m, 4H), 3.51

(t, J=6.3, 2H), 3.31 (s, 2H), 3.26 — 3.18 (m, 2H), 1.85 — 1.74 (m, 2H), 1.72 (s, 4H),

1.60 — 1.50 (m, 2H), 1.49 - 1.38 (m, 2H), 1.31 (d, J=10.5, 12H).

10

15
4-{4-[3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-1,2,4-

thiadiazol-s-yl]piperazin-1-yl}butan-1 -ol

)—N —\_L

The preparation was carried out as already described starting from 65 mg
(0.16 mmol) of 1-[3-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydronaphthalen-2-yl)-1,2,4-
thiadiazol-5-yl]piperazine and 36 pl (0.25 mmol) of 4-bromobutyl acetate. The
protecting group was cleaved off by means of a 1N NaOH soluticn in methanol. The
25 product was purified by means of preparative HPLC and is in the form of the hydro-
chloride.

21 mg, solid, LCMS: 429 [M+H], HPLC: Rt. = 2.83 min (method A).

"H NMR (400 MHz, DMSOQ/ deuterated TFA) & 8.06 (d, J = 1.8 Hz, 1H), 7.82
{(dd, J = 8.3, 1.8 Hz, 1H), 7.33 (d, J = 8.3 Hz, 1H), 4.07 (d, J = 12,9 Hz, 2H), 3.61 (1,
J=13.8 Hz, 4H), 3.47 (t, J = 6.0 Hz, 2H), 3.31 — 3.11 (m, 4H), 1.77 (dt, J = 15.4,
7.6 Hz, 2H), 1.64 (s, 4H), 1.54 — 1.45 (m, 2H), 1.22 (d, J = 11.1 Hz, 12H).
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25 30 WO 2011/ 082732PCT/ EP2010/ 007003 152 Preparati on of

2-(414- (S“E)ﬁ,lﬁugzejzr anet hyl-5, 6, 7, 8-t et rahydr onapht hal en- Bet/Ep2010/007003

yl )t hiazol - 2-yl ] pi perazi n- 1- yl}pentaned|0|c acid diethyl ester and
2-(2-(4-[4-

(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydisgnapht hal en- 2-yQt hi azol - 2-yl ] pi per azi
n-1- yl }ethyl)butane-1, 4-di ol Step b: 25 The reduction was carried out
anal ogously starting from 172 ng of 2-{4-[4-

(5,5, 8, 8-t et r anBreparatioreo1-§3-t%%,8 ArtpthaoretinitSRT Srierahydronaphtbialen-3v hpi per az
in-1-yl} pentﬂﬂﬁ-@k@di‘éz@lcscg/éﬁbeidﬂﬁe ester fromstep a. 50 ng brown oil, Rt.
= 2.92 mn (nmethod A) 0 458 (IVH—|) 11-I NMR (500 MHz, DwvsC deuterated

TFA) 6 = 7.64 (s, 7.44 (dd, J=8.2, 30 WM 1/ 082732PCT/ EP2010/ 007003
153 stepa @)\ step b

-0 —l—o VA
| o NN

NS M P
| 2~N N
10 N o - PN _/<o—<-
stepc
N-Q
step d IN/>-N\ /N
15
Step a:

1.24 g (4.79 mmol) of N-hydroxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
thalene-2-carboxamidine (preparation already described) were dissolved in 15 ml of
20 NMP, and 1.16 ml {14.38 mmol) of pyridine were added. Ethyl chloroformate
(502 ul, 5.27 mmol) was added to the reaction mixture. The mixture was stirred at
80°C overnight, stirred into 200 ml of water and extracted twice with EA. The com-
bined organic phases were washed with 100 ml of water, dried over sodium sulfate,
stripped off to dryness and purified by means of flash chromatography on silica gel.
980 mg brown residue, Rt. = 3.25 min {method A), LCMS: 273 (M+H}.

25

Step b:

248 mg (0.63 mmol) of 3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)-4H-1,2 4-oxadiazol-5-one from step a were dissolved in 5 ml of DCM, and pyri-
dine (101 pl, 1.25 mmol} and phosphoryl chioride (115 ul, 1.25 mmol) were added.
The reaction mixture was stirred at room temperature for 2 days, diluted with DCM

30 and extracted against water. The organic phase was dried over sodium sulfate and
stripped off to dryness.

201 mg brown oil, Rt. =4.03 min (method A).

Step ¢

35 67 mg (0.22 mmol} of 5-chloro-3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-

thalen-2-yl)-1,2,4-oxadiazole from step b were dissolved in 3 ml of THF, and 61 mg



Preparation of 4-{414-(5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en- 2-
yl )t hi azow@ogipgaryeer azi n- 1-yl } but ane- 1, 3-diol /Th N N N PCT/Bexp0/en7003  The
preparation was carried out anal ogously starting from 250 ng (0.66 nmol) of
1-[4-(5,5,8,8-tetranethyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yQ hi azol - 2-yl ] pi p
erazine and 156 p1(1.32 mmol) of 4-cHl48ro-3-oxobutyric acid nethyl ester.
1590 ng, yellowoil, Rt. = 3.10 mn (nmethod A), LCMS.: 470 (MtH). Step b:

e reduct ! o M85 S8 189 o081 1 B2 20US Y S 1105 APty

(5, 5, 8, 8-t et pminEt Wgle-Bided 7THe-reatticalmidiuonaph stirsddeat ooy tgroparatuet oeryightoi per az

i n-1-yl | but'yubén|af vty hadet 8hd IHeQAk&FERad extPdbedl fiLeBLIEA OTHe or%/—S =
2.91 min (metho Qo

A L o 444 (MeH) . . 500 MHz,
ot er ot ed T%&@%W?%@?ayerﬂ%{”&%fﬁﬁanﬂ%@ﬂg&ﬁsi@%ﬁ%si_8, AT
(d, J=8.3, 1H), 133 mg, residus, Rk 7,4 @Hpin Megood ABLEMS At1 §WFH). 3. 49 -3.28 (m

3H), 3.19 (dd, J=13.0, 10.8, 1H), 1.72 (s, 4H), 1.67 (dd. J=12.1, 6.0, 2H),

1.31 (d, J=15.8 3H). 25Preparation of
5-{444- (5,5, 8, 8-§{§étd:)arret hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-

yQ hi azol - 2- yl | phperoieating grappMRstieaysH off asiareadndggeribed using HCI in metha-
nol.
The product was purified by means of flash chromatography on silica gel.
10 31 mg, pale solid, Rt. = 2.83 min {(method A), LCMS: 341 (M+H).
B 'H NMR (500 MHz, DMSOY/ deuterated TFA) & = 7.84 (d, J=1.7, 1H), 7.65 (dd,
& ) J=8.2, 1.7, 1H), 7.46 (d, J=8.3, 1H), 3.90 — 3.80 (m, 4H), 3.35 — 3.26 {m, 4H), 1.69
(s, 4H), 1.28 (d, J=2.6, 12H).

Preparation of 4-{4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)-1,2,4-oxadiazol-5-yl]piperazin-1-yl}butan-1-ol

AR
N
N N
LN
O

The preparation was carried out as already described starting from 20 mg
(0.08 mmol) of 1-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,2,4-
oxadiazol-5-yl)piperazine and 13 pl (0.09 mmol) of 4-bromobutyl acetate. The
protecting group was cleaved off by means of a 1N NaOH solution in methanol. The
. product was purified by means of preparative HPLC and is in the form of the hydro-

chloride.
25 2 mg, solid, LCMS: 413 [M+H], HPLC: Rt. = 2.85 min {(method A).

"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.92 (d, J=1.7, 1H), 7.70 (dd,
J=8.2, 1.7, 1H), 7.46 (d, J=8.3, 1H), 4.30 (d, J=15.0, 2H), 3.65 (t, J=11.9, 4H), 3.54
(t, J=6.0, 2H), 3.38 — 3.19 (m, 5H), 1.88 -- 1,78 (m, 2H), 1.72 (s, 4H), 1.61 — 1.52
(m, 2H), 1.30 (d, J=5.4, 13H).
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30 stepb $r-- e-31 NO Step a: 154 100 ng (0.17 mmol) of

1-[ 4- (5, 5Ww8,B1eset3anet hy1- 5, 6, 7, 8-t et r ahydr onapht hal en- 2-RE¥/BR24HA07003

2-yl ] pi perazi ne hydrobrom de were dissolved in 1.5 m of NWMP, 56 pl (0.35
mol ) of 5-bronopentanoic acid ethyl ester, 340 ng (1.04 nmol) of caesium
5carbonate and 26 ng (0.17 mml) of $88i um i odide were added, the mixture
was stirred at 110C overnight. Water was added to the reaction m xture,

whi ch th t ted wWth . EA,. T ' [ di
oul fat et 1t or EeepapgieRietd ey ETa A ISR BT RARTAHS 6 el FdroF 00, U
chr omat ogr aphgphthalen-2-ghthiazol-26d]pirgraziat1-whpentane-Rd-diel 3. 23 nin (nmethod A),

LOVB: 484 (M+H). s 0
| t
SO0 sy o e
0

5
e T
2—N
N MNMOJ step b I N>_ N N o
10 © 0 }%V
Step a.
200 mg (0.53 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-
2-yl)thiazol-
15 2-yllpiperazine were dissolved in DCM, 277 mg (1.06 mmol) of 5-bromo-3,3-
dimethyl-4-oxopentancic acid ethyl ester and 220 ul (1.59 mmol) of triethylamine
were added, the mixture was stirred at room temperature overnight. The reaction
mixture was evaporated to dryness and purified by means of flash chromatography
on silica gel.
90 mg, yellow oil, Rt. = 3.29 min (method A), LCMS: 526 (M+H).
20
Step b
90 mg (0.171 mmol) of 3,3-dimethyl-4-ox0-5-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronap

hthalen-2-yl)thiazol-2-ylpiperazin-1-yl}pentanoic acid ethyl ester from step a
was dissolved in 8 mi of THF. 1.71 ml (1.71 mmol) of a 1M lithium aluminium

25 hydride solution in THF was added dropwise with ice-cooling. The mixture was
stirred for a further 1h with coocling, then stirred at room temperature and subse-
quently at 40°C overnight, decomposed using a saturated scdium sulfate sofution
with cooling and extracted twice with EA. The organic phase was washed with a
saturated sodium chloride solution, dried over sodium sulfate, filtered, evapcrated
to dryness and purified by means of preparative HPLC. The product is in the form
of the hydrochloride.

31 mg pale solid, Rt. = 3.03 min (method A), LCMS: 486 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) 3 = 7.79 (d, J=1.9, 1H), 7.58 (dd,
J=8.2, 1.9, 1H), 7.37 (d, J=8.3, 1H), 4.25 - 4.04 (m, 2H), 3.79 — 3.52 (m, 7H), 3.45
—3.15 (m, 5H), 1.70 (s, 4H), 1.62 — 1.52 (m, 1H}, 1.50 = 1.40 {m, 1H), 1.34 - 1.25
(m, 13H), 0.93 (d, J=4.9, 6H).
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10Step b: 60 ng of

5-{4-[ 4- (WOR08y@=2txet ranet hyl-5, 6, 7, 8-t et r ahydr onapht hal enr@rERN/EZEB2- y| | p
i perazin-1-yl}pentanoic acid ethyl ester fromstep a was dissolved in 2.5
m of THF, 250 pl of water and 11 ng (0.43 mmol) of Iithium hydroxide were
added, and the m xture was stirred atldfoom tenperature overni ght. The
reaction mxture was neutralised using a 1N hydrochloric acid solution,

evaporated to dryness, and pun- 15fied nmeans arative HPLC. The

ot oduct 15 1 ¢ REPRGAIAGR 4 el pio BAete Y50 T SR B Aan- Ry, =
3.04 nin (neiytithiazol- z_ﬂmﬁpeza'im (M}blphyl)butaneudm NVR (400 MHz, DVBQ

deut erat ed TFA) .68 (s é (d, oJ=8.3, 1H), 7.29 (d, J=8.3, 1H),

4.10 (s, 2H) )l:@/éﬁé}‘l '8 § 3.12 ¢tap adH), 202.26 (t, J=7.1,

2H), 1.74- S (™R 2H , (s H) 1.4~ 2H), 1.21 (d, J=13.6,

12H). 5 P on of

4-{444- (5,5, 8 8-tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-

yQ hi azol - 2-yli pi perazin-1-yl}butyric acid The preparation was

carried out anal ogously starting from 100 ng (0.17 nmol ) of

1-[4-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yQ hi azol - 2-yl ] pi p

erazi ne hydrobromnm de agd 63 ng (0 35 mmol ) of 4- brom)butyrl c acid ethyl

ester. The p i t )_SN"‘\the formof the TFA salt. 1 solid,

Rt. = 3.00 m 0 . 482 (Mrhp b1H NVB 0

deut er dPed 7.75(d, =1. d, 7\32(H,
|, J=12.7, 2H) 64 (d, J=10. O

Step a:
The preparation was carried out analogously starting from 250 mg (0.66 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylithiazol-2-yl]piperazine
15 and 255 mg (1.32 mmol) of 3-(2-bromoethyl)dihydrofuran-2-one.
77 mg, beige solid, Rt. = 3.07 min (method A), LCMS: 468 (M+H).

Step b:
The reduction was carried out analogously starting from 77 mg of 3-(2-{4-[4-

(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphithalen-2-yl)thiazol-2-yl|piperazin-1-yl}-
20 ethyl)dihydrofuran-2-one from step a. The preduct is in the form of the trifluro-
acetate salt.
21 mg brown oil, Rt. = 2.77 min (method A), LCMS: 472 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.77 (s, 1H), 7.56 (d, J=8.2,
1H), 7.38 (d, J=8.3, 1H), 4.27 — 4.14 (m, 2H), 3.76 — 3.63 (m, 2H), 3.58 — 3.48 (m,
4H), 3.41 - 3.24 (m, 5H), 1.91 = 1.81 (m, 1H), 1.80 - 1.66 (m, 6H), 1.60— 1.52 (m,

25 1K), 1.51 = 1.42 (m, 1H), 1.30 (d, J=17.1, 13H),
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- 3.34(m 2H), 3.33 - 3.15 (m 4H), 2.36(t, J=7.1, 2H), 1.97 - 1.87 (m

2H), 1. 64woszo1dbdey321l. 25 (d, J=17.3, 12H). WD 2011/ 082732RCIEE2PRAI03007003
155 Preparation of

2-(3-{414-(5,5,8,8-tetramet hyl-5, 6, 7, 8-tetrahydr onapht hal en2-yQ hi azol - 2-yl
] pi perazin-1-yl }propyl)nmal onic acid di5@t hyl ester 200 ng (0.53 mmol) of
1-[4-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1)- thiazol -
2-yl ] pi perazine were dissolved in 5 m of NWP, 235 ngl'q%?mm') of . 2-( 3-
chi or opr opy! ) maPErRagatin af 2ri4L4(p.5. 8 Srtetramethyi 5, 3 tetraly drpprphtyplen-2-

tri et hyl am ngitdazol 2dyifdperarith-1-hB pemtanedioioacd sliethyledtext arkDDR-H4-BFni ght .

The reacti on @bt difefraiRisin v@}@,ersafe;?.%ngeroqfamﬁfaﬁe.aﬁ%wsiéuzeﬁ,mse.rmm. of

preparative HEng)H}% roquct is in the formof the TFA salt. 89 ny pale
solid, Ri. =Ygethyl f{;ﬁﬁﬁbﬂ A), LCMB: 556 (M+H). 1H NMVR (400 MHz, DMVBO
deuterated TFA) 6 = 7.79 (d, J=1.9, 1H),Q7.58 (dd, J=8.2, 1.9, 1H), 7.35
(d, J=8.3, 1H), 4.24 -¢4.08 (m 6H), 3.69—0Q

/>-N N

+ Br stepa
——
N o
o .
10 0
S 0
4 (- S/ ©
S ’N»_N\ N step b | >N N
Q _— N A
@]
o\
15 Step a:

The preparation was carried out analogously starting from 200 mg (0.56 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-y||piperazine
and 180 mg (0.68 mmol) of 2-bromopentanedioic acid diethyl ester.

172 mg, brown oil, Rt. = 3.51 min {method A), LCMS: 542 (M+H).

'"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.79 (d, J=1.8, 1H), 7.57 (dd,

20 J=8.2, 1.8, 1H), 7.38 (t, J=7.3, 1H), 4.37 — 4.28 (m, 3H), 4.17 — 4.09 (m, 2H), 3.89
(s, 4H), 3.68 — 3.57 (m, 2H), 3.55 - 3.43 (m, 2H), 2.61 —2.52 (m, 4H), 2.52-2.44
(m, 1H), 2.43 —2.34 (m, 1H), 2.23 - 2.12 (m, 1H), 1.69 (s, 4H), 1.36 — 1.18 (m,
21H).

Step b:

The reduction was carried out analogously starting from 172 mg of 2-{4-[4-
(9,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperazin-1-yl}-
pentanedioic acid diethy| ester from step a.

50 mg brown oil, Rt. = 2.82 min (method A), LCMS: 458 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.64 (s, 1H), 7.44 (dd, J=8.2,
1.3, 1H), 7.32 (d, /=8.3, 1H), 4.27 — 3.98 (m, 2H), 3.88 — 3.82 (m, 1H), 3.71 — 3.40
(m, 8H), 3.36 — 3.28 (m, 1H), 1.85-1.77 (m, 1H), 1.76 — 1.66 (m, 1H), 1.65 — 1.52
(m, 5H), 1.52=1.40 (m, 1H), 1.21 (d, J=16.4, 13H).
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- 3.5 (m 3H, 3.54 -3.39 (m 2H), 3.30 - 3.21 (m 3H), 1.92- 1.82 (m

2H), 1. 82walz0TRoszm2z 2H), 1.69 (s, 4H), 1.33 - 1.20 (m 19¢JT/EP2010/007003
Preparation of

1-pi peridin-4-yl-444-(5,5,8,8-tetranethyl-5, 6, 7, 8-t etrahydronapht hal en-2-yO
t hi azol - 2-yl ] pi perazine 20 step a ./vwW3  Step a: The
preparation was carried out via a reductive am nation as al ready descri bed

io[StAfirSt ISng gr;) ge%%é@ 0154624-[;1:{&,%,gg;t5H§WH1yl-5,6,7,8-tetrahydronaphthalen-2—
napht hal en- 2yumlmdian}pﬂpgﬂa]mrbeﬂhuﬁane 13-dicdbr omi de and 137 nmg (0.69 nmol)
of 4-oxopi peridi ne- 1- 9_&0 ic acid tert butyl ester.

/)‘N step a

+ Cl\/u\)j\o/ ———

5
3\ 3
&N
10
Step a:
“ The preparation was carried out analogously starting from 250 mg (0.66 mmol}
of 1-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperazine
and 156 pl (1.32 mmol) of 4-chloro-3-oxobutyric acid methyl ester.
15 90 mg, yellow oil, Rt. = 3.10 min (method A), LCMS: 470 (M+H).

Step b:

The reduction was carried out analogously starting from 90 mg of 3-oxo-4-{4-[4-
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl)piperazin-1-yl}-
butyric acid methyl ester frorn step a.

20 20 mg brown oil, Rt. = 2.91 min (method A), LCMS: 444 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) 6 = 7.73 (d, J=1.9, 1H), 7.53 (dd,
J=8.2, 1.8, 1H), 7.42 (d, J=8.3, 1H), 4.29 — 4.16 (rn, 3H), 3.80 — 3.64 (m, 5H), 3.49
—3.28 (m, 3H), 3.19 (dd, J=13.0, 10.8, 1H), 1.72 (s, 4H), 1.67 (dd, J=12.1, 6.0, 2H),
1.31 (d, J=15.8, 13H).

25 Preparation of 5-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-2-yl]piperazin-1-yl}pentanoic acid

(5N
/7N N Br o step a

30

,>—N \/\/\"/0\/ stepb i ,>_ \/\/\H/O

Step a:
35



370 nmg, yellowoil, Rt. = 3.32 min (nethod A). LCVS: 539 (MtH). 156 Step
b: Th¥v(priat/es2ri2ng group was cl eaved of f as al ready deBECFEBZU0/8478¢% i ng
fromthe product fromstep a using a 4N HCl solution in dioxane. The
product is in the formof the hydrochloride. 5360 ng pale solid, Ri. = 2.76
mn (nmethod A), LCVS: 439 (M+H) 154 NMR (400 MHz, DVMBO) 6 = 7.78(d,
J=1.7, 1H), 7.57 (dd, J=8.2, 1. H),735-729m1|—|) 3.66 - 3.35 (m

2';?) : ?: Sé (3 8?1@6}@2'5')1@ |§oﬁj{4 5ed sgeﬁgégy:]q,?ér@ &} rahyo(rcrnTl]lap%hQaE 1. 65(s,

2-(4-{4-(4-(5; 55’ff83?&|tetrarret hyl-5, 6, 7, 8-t et rahydr onapht hal en102-yl ) t hi azol -
2-yl] pi perazin- iwbb@ﬂa@ﬂéwu@bwaéeJeF@a@J;othLﬁmempéfemPass an was carried
ool 3 of 1. piae el S bty eRplaREH Shid G ELAE B el 54 by dr 8RO (9!
t et r ahydr onaSAMIeaRERAN.- mgmaémm@lgprgiuayp@hﬂ?M@r%@p%th@gﬂwrwaﬁrm) of
(]E;art but ?/I di rg&m@whsﬂoamdvem)@hawat?k dabydead tbhee praoti@Ciixnge g GitiPwesS gl eaved
(6] as alrea I O uct is
in the form g? fﬁé&%{egr O@ﬁ%ﬁ?]g%rg%{@was%%éé r%a dVEQEgMgQ@?tJh@e nmet hod
A), LCVS: 48%Vemarpied %o dryness and purifies| mr@%@e offlpsh ahsertographe PASHER FEA) 6 =
7.79 (d, J=1.7, 6Qkhg, y@ldwoil i, = 3:28 nan (rheBiod BH)LCMSIBA(M+H)=8. 3, 1H), 3.83-
3.72 (m 5H) 3.60 - 3.50 (m 4H), 3.23 (s, 5H), 3.16- 3.06 (m 2H), 2.43 -
2.35 (i, 123 - 2.08 (m 2H), 1.70 (s, 4H), 1.33- 1.27 (m 14H).

25Pr epaBatl on 0]
2-(2-{414- (5, 5, eO&ge‘tsr{amfét (h\p18,5 feBrahelhyti-6t6, A Byetraiaphabizthaian-2-y)thiazol-

2-yQ hi azol - 2:yffp m@:&ﬁ{ |}aer&ar¥dé§é|@@ﬁm Sdrbansh step QTS RESRRIGAA '2%1/‘@‘3

Ay ﬁﬁéﬁaﬁ’%wﬁ%c%d? i Siﬁéwﬁwiﬁwéiw&% 58 7% AGerbes.

Api per azi ne dmimBéurp W(@B.s8BedmbiopmoEMpe(aurecivbmighét Thexgaaiohansiure Wae pr oduct
is in the forn@wénsbb@s#ai@rmh @biSic 2id mw.o‘wbw@ordﬁd to—dr%ne%@.dﬁb butiret hod

JA) 1. I;CNS 44% g%aec?ng prepg/gu&e QIQ’LWhe %uct is m%hg?oar}[neo the fb‘l}lur%acetgteGA' (d,
salt.

9 mg pale solid, Rt. = 3.04 min (method A), LCMS: 456 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.68 (s, 1H), 7.47 (d, J=8.3,
1H), 7.29 (d, J=8.3, 1H), 4.10 (s, 2H), 3.53 (d, J=39.8, 4H), 3.28 — 3.12 (m, 4H),
2.26 (t, J=7.1, 2H), 1.74 - 1.65 (m, 2H), 1.61 (s, 4H), 1.59 — 1.49 (m, 2H), 1.21 (d,
J=13.6, 12H).

20

Preparation of 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-2-yl]piperazin-1-yl}butyric acid

{ S 0
I N
25 ég/[@_ \_./N\/\/U\O

The preparation was carried out analogously starting from_100 mg (0.17 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperazine
hydrobromide and 63 mg (0.35 mmol) of 4-bromobutyric acid ethyl ester. The prod-

30 uct is in the form of the TFA sait.

18 mg pale solid, Rt. = 3.00 min (method A), LCMS: 442 (M+H).

'H NMR (500 MHz, DMS O/ deuterated TFA) & = 7.75 (d, J=1.8, 1H), 7.54 (dd,
J=8.2, 1.8, 1H), 7.32 (d, J=8.3, 1H), 4.12 (d, J=12.7, 2H), 3.64 (d, J=10.6, 2H), 3.50
- 3.34 (m, 2H), 3.33-3.15 (m, 4H), 2.36 (t, J=7.1, 2H), 1.97 — 1.87 (m, 2H), 1.64

(s, 4H), 1.25 (d, J=17.3, 12H).
35



J=8.2, 1.71 1H), 7.26 (d, J=8.3, 1H), 4.07 (s, 1H), 3.76 - 3.71 (m 2H),
3.66 - 3.%b201bds20m 3H), 3.54 - 3.49 (m 3H), 3.49 - 3. 4Bctap203oMo708. 37
-3.31 (m 3H), 1.58 (s, 4H), 1.20 - 1.15 (m 13H). Preparation
of

2-(2-{4,14-(5,5, 8,8-tetranet hyl -5, 6, 7153- t et r ahydr onapht hal en52-yQ hi azol - 2-
yapi peri di n-1-y1} et hoxy) et hanol The preparation was carried out as
al ready described starti nng rom 100

444- (5,5, 8, 8- t ePrepnsatigno

(0. 26 m’rDIH%l of
- (565, Bt HramRUDOHAT BrtetralydronaRniBplep:

yl i pi peri di n@-h)tdiaacht-9!piperdie-134}ppdpyl)mdloniodgid diethyl ester

2- (2-chl or oet hoxy) et hanol . The

oduct is in the formof the hydrochloride.

18 ng, solid . ;%_ i n (nethod A,
DMVBQ  deut er gl\_E/Ni 83 (d, V=b.8
7.55 (m 1H)5 (d, J=8.3, 1H)? 0 - 3.70 (m
3.57 - 3.45 ¢ 4H), 3.41 325(nm3‘3|-|)
200 mg (0.53 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yI)-
thiazol-
2-yllpiperazine were dissolved in 5§ ml of NMP, 235 pl (1.06 mmol} of 2-(3-
chloropropyl)matonic acid diethyl ester and 220 pl {(1.59 mmol) of triethylamine
10 were added, and the mixture was stirred at 100°C overnight. The reaction mixture
was evaporated to dryness and purified by means of preparative HPLC. The prod-
uct is in the form of the TFA sait.
89 mg pale solid, Rt. = 3.27 min (method A), LCMS: 556 (M+H).
"H NMR (400 MHz, DMSOQ/ deuterated TFA) 8 = 7.79 (d, J=1.9, 1H), 7.58 (dd,
15 J=8.2, 1.9, 1H), 7.35 (d, J=8.3, 1H), 4.24 — 4.08 (m, 6H), 3.69 — 3.56 (m, 3H), 3.54
—3.39 (m, 2H), 3.30 - 3.21 (m, 3H), 1.92 - 1.82 (m, 2H), 1.82 —1.72 (m, 2H), 1.69
(s, 4H), 1.33 = 1.20 (m, 19H).
Preparation of 1-piperidin-4-yl-4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthailen-2-yljthiazol-2-yl|piperazine
20 . ?
’ &
PO Qe 2 OO
0%
25
stepb />—N 'C
Step a:
The preparation was carried out via a reductive amination as already described
30

35

starting from 300 mg (0.69 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperazine hydrobromide and 137 mg (0.69 mmol) of
4-oxopiperidine-1-carboxyiic acid tert-butyl ester.

370 mg, yellow oil, Rt. = 3.32 min (method A), LCMS: 539 (M+H).



J=12.7, 2H),

Pr epar at | wo 2011/082732

2.17 -2.04 (m 2H), 1.62 (s, 4H), 1.22 (d, J=20.4, 12H).

PCT/EP2010/007003

2-(2-{4-(4-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en2-yQ hi azol - 2-y
1-yl | et hyl am no) et hanol 20 NO The preparation was carried out

| | pi perazin-
as already d

144- (5,5, 8, 8-

escribed starting from 1@66ng (0.28 mmol) of
tetranethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl)thi azol - 2-

25yl ] pi perazine_and 50 ng (0.34 mml) of 3-(2-chl oroethyl)oxazolidin-2-one.
ng BB was cl eaved of f using a 1N sodi um hydroxide sol ution.

The protecti
The product
m n (et hod
7.66 (d, J=1
Preparation

2-(2-{414- (5,

eridin-1-yl}

10

.......

15

20

25

30

35

i s The pﬁo&acﬁlﬁg gnodp waselduydd off lak aireatly. dek8ritmay), stsm'hg'; ﬂomRhe =

‘ochloride.

5, B5(Bmy ehleantit Ml =2, 7 Mingntetitadakly HEWBapd Hatidn2- At hi azol
et hy| RWR@LEMIBN@IMSO) & = 7.78 (d, J=1.7, 1H), 7.57 (dd, J=8.2, 1.8, 1H),
7.35-7.29 (m, 1H), 3.66 — 3.35 (m, 8H), 3.01 — 2.89 (m, 2H), 2.28 (d, J=13.0, 2H),
1.91 = 1.77 (m, 2H), 1.65 (s, 4H), 1.26 (d, J=13.3, 12H).

of the

Preparation of 2-(4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-y|)thiazol-z-yl]piperazin -1-yl}piperidin-1-yl)ethanol

%NC

The preparation was carried out as already described via a reductive amination
starting from 50 mg (0.11 mmol) of 1-piperidin-4-yl-4-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yljthiazol-2-yl)piperazine and 24 mg (0.13 mmol) of {tert-
butyldimethylsilanyloxy)acetaldehyde. The protecting group was cleaved off as
already described using a 4N HCI soluticn in dioxane. The product is in the form of
the hydrochloride.

10 mg, solid, Rt. = 2.77 min (method A), LCMS: 483 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.79 (d, J=1.7, 1H), 7.57 (dd,
J=8.2, 1.8, 1H), 7.38 (d, J=8.3, 1H), 3.83 ~ 3.72 (m, 5H), 3.60 — 3.50 (m, 4H), 3.23
{s, 5H}), 3.16 — 3.05 (m, 2H), 2.43 — 2.35 (m, 2H), 2.23 — 2.08 {m, 2H), 1.70 (s, 4H),
1.33 ~1.27 {m, 14H).

Preparation of 2-(2-{4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-
2-yh)thiazol-2-yl]piperazin-1-yi}ethoxy)ethanol

S
f N%CN/\/O\/\O

The preparation was carried out as already described starting from 100 mg
(0.28 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazal-2-
yilpiperazine and 36 pl (0.33 mmol) of 2-(2-chloroethoxy)ethanol. The product is in
the form of the hydrochloride.

21 mg, solid, Rt. = 2.99 min (method A), LCMS: 444 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.64 (d, J=1.7, 1H), 7.42 (dd,
J=8.2,1.7, 1H}, 7.26 (d, J=8.3, 1H), 4.07 (s, 1H), 3.76 — 3.71 (m, 2H), 3.66 — 3.54

2.79
é)?d”i‘ r ?t%ﬁ% &rﬂ?@ o%m% "?Wé%zpdl P2010 B@é?gog'gTE?gs ° 7

-2-Sip



10
100

414- (5 5,

3-(2-chl oroet hyl ) oxazol i di n-2- one. ?
h

using a
hydr ochl

1H), 7.5

%%gzo rz%a?’r%et hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2- y%ET"{FlazzO(l)?lqoﬂ(-m
yl ] pi peri di ne hydrochl ori de and 46 ng (0 31 mmol ) of

1N sodi um hydroxi de sol uti on.
oride. 41 ny, solid, Rt. = 2.76

e product is in the formof the

The preparation was carried out as already described starting from

protecting group was cl eaved off

mn (method A ), LCMS: 442 (M+H).
1H NVR (500 ihizzH)DyBaI- y@@ltrﬁ,rm)@d.@%.@(:ﬁ, JH)78.3¢d, 3.5 ImB3H)LHe8 (3.410, (s,

4 (d, =8 .25 (d, J=8.3, 1), 3.69 - 3.60 (m 3H), 3.4
23,29 (m (5HS'ZE’ 1285('§|—%:§*(m 2I(—|), 3. 02 (s,H)ZH), 2.29 (d, J(:13.5,H)2H),

- 1.98

(m 2H), 151.57 (s, 4H), 1.23 -

1.11 (m 12H. WO

2011/ 082732PCT/ Frpatat dHOFOBR-{UBM-( 5,5, 8, Brtetparhathyd-8, 601, 8-tetrahydronaphthalen-

4- (3-(

| soxaz I
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533, SRS Dodnd bk RRPE hal en- 2-y1)-

oo

The preparation was carried out as already described starting from 100 mg

-5-vyiI

(0.26 mmol) of 4-[4-(5,5,8,8-tetramethyl-

5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-

yllpiperidine hydrochloride and 34 pl (0.31 mmol) of 2-(2-chloroethoxy)ethanol. The
product is in the form of the hydrochloride.

18 mg, soiid, Rt. = 3.00 min (method A), LCMS: 443 (M+H).

H NMR (500 MHz, DMSO/ deuterated TFA) 5 = 7.83 (d, J=1.8, 1H), 7.75 (d,
J=21.8, 1H), 7.64 — 7.55 (m, 1H), 7.30 (d, J=8.3, 1H), 3.80 - 3.70 (m, 2H), 3.65 (d,

J=12.7, 2H), 3.57 — 3.45 (m, 4H), 3.41

— 3.25 (m, 3H), 3.20 — 3.06 (m, 2H), 2.29 (d,

J=12.7, 2H), 2.17 = 2.04 (m, 2H), 1.62 (s, 4H), 1.22 (d, J=20.4, 12H).

Preparation of 2-(2-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-y|)thiazol-2-yl]piperazin 1-yl}ethylamino)ethanol

2*~N N/\\/N\,»\

0

The preparation was carried out as already described starting from 100 myg

(0.28 mmol) of 1-[4-(5,5,8,8-tetramethyl-5
yllpiperazine and 50 mg (0.34 mmol) of

,6,7,8- tetrahydronaphthaien—z ylthiazol-2-
3-(2-chloroethyl)oxazolidin-2-one. The

protecting group was cleaved off using a 1N sodium hydroxide solution. The prod-

uct is in the form of the hydrochloride.

19 mg, solid, Rt. = 2.79 min (method A), LCMS: 443 (M+H).
"H NMR (500 MHz, DMSO/ deuterated TFA) 5 = 7.66 (d, J=1.7, 1H), 7.45 (dd,
J=8.2, 1.6, 1H), 7.30 (d, J=8.3, 1H), 3.95 — 3.84 (m, 4H), 3.72 — 3.65 (m, 2H), 3.57

- 3.48 (m, 6H), 3.45 (t, /=6.1, 2H), 3.10 -

1.18 (m, 14H).

3.04 (m, 2H), 1.63 (d, J=12.4, 4H), 1.24 —

5
2.12



Step a: 1g (5.31 mmol) of

1,1, 4, 4- tetorameisaysk- 1, 2, 3, 4-t et rahydr onapht hal ene was di seol/Een#/00788M and
cooled to OC. 1.12 nil (9.56 mmol) of tin(l1V) chloride was added dropw se
with vigorous stirring. 0.47 m (5.31 nmol) of dichloromethyl methyl ether
was subsequently added dropw se over 16Be course of 10 m nutes. The reaction
m xture was stirred at OC for a further 10 mn and then at roomterrperature
for a further 45 mn, 30niL of ice-water were added with coolin The wat er
phase was separ Bte#@rafian ohh2-rgFi%s, piesamaty-adshidethndren

sol ution andzwll)tHnaaols:ayﬂmaéﬂd'nmgll}emqlanhmorethéﬁtﬂ organi ¢ phase was dr| ed
and stripped off to dryness. 1. 3.51 min (nmethod A, LCVIS. 217
(MtH). Step b: X ;E{emde to the product fromstep a
(1.01 g, 3.94 my ' 81 muol ) of hydroxyl ammoni um
chloride and 1. % 11 81 mm ) of SOdI um car bonate. The reaction

m xture was sti rrd 80C overnight and filtered off with suction. The
filtrate was stripped off to dryness. The residue was purified by flash

chronat ogr aphy e Qﬂeblal%ﬁo@%s cBrfidd ot aﬁlreaﬁy%ie@é’nb@ti Rt{rtirRf e 160 md-. CMS: 232

((:I:vgls-?)l veéGPn&g%n{n%?l) %4@%{]&%?&%%?% ur a{&gﬁ&éﬁpm?leﬁ 23&?”?%%&)&%;

et her was adbjlétszer@wy@irq@bﬁ*ﬁmapd éf mm%%ﬂomawm’ﬁ fshepatiiioxagatidings added
to the sol ut bae. ThENRoteew) grotp Waxtleraeecﬁwaasmg hriNegbdiim hamoxiiespetia ure for

4h and18trip was di ssolved in EA and washed
with a 0.5N E@?pmdlucttlg"thmdtﬂ@ﬁgg{g I\{],%dr ogzencar bonate sol uti on and

(@ saturated Nad B 8l oﬁ “Théd BF’bﬁ?ﬁtEOCﬂ)ﬁhéé; diM&l)-and stripped off to
‘dryness. 665 rrg HRMR €508 Mz, iiMS Qhaiuberdted)TFAY 5.-CVB8 (2661 BViHH), 7. 708t ep d: A

solution of krp0diam oser hal #2613 8o, A0 6y0lbleo (BObARSI AT satitmat e (91

v o i Qe AT SR N Sl

4- et hynyl pi péra7derdd)118rbbky(mcl2ti d tert-butyl ester (preparation

anal ogous to Journal of the Anerican Chem cal Society, 2003, vol. 125, #
13, p. 3714 - 3715). The product 15fromstep ¢ (100 ng, 0.33 mmol) was
added to the m xture. The reaction m xture
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was stirred at roomtenperature for 3h, diluted with water and extracted 3
times w twoBdivddaeszor gani ¢ phase was dried and stripped ofdT/Epodoymaess. The
residue was purified by flash chromatography on silica gel. 50 ng, Rt. =
4.10 min (nethod A), LCVS: 383 (MrtHt-butyl). 20Step e: The protecting
group was cl eaved of as already descrisbed using an HCl solution in

nmet hanol . The product was purified by rreans of preparative HPLC and is in
the formof the hydrochl oride. 11 SO (et hod

LCMVB: 339 ( MrH) Prepsiationgf 4-Eoth, W-tetmmthsd@aﬁ 'é@atf-‘téah&*ﬂfas'a@tha*?"?%v'()d
J=1.8, 1H), Vscﬁ:hzék;myl]ﬁFpSrlamel 8, 1H), 7.45(d, J=8.3, 1H), 6.87 (d, J=0.6,
1H, 3.46 - 3.37 (\In,2H), 3.31 - 3.21 (m 1H, 3.12 (td, J=12.6, 2.8, 2H),

2.30 - 2.21 (m 2Hp - 7. (m , 1.71 (s, 1.3I\gd, J=13.0,
12H) . @ atio.is.t_%ﬁ, = ‘o Aw’)b =N
e

4-{4135(5,5, 8, 8-t hyl -5, 6, 7, 8- ronapht hal en- 2- o
30yflisoxazol - 5-yl’] pt peri di n-1-yl } but 1-01 N-O 161 and 8 of
4- br onobutyl acetate. The protecting group was cl eaved off by nmeans of a 1N
NaOH sol ution in nmethanol. The product was purifiedpy nmeans of preparative
HPLC and converted into the hydrochloride by treatmgnt mw-th nmethanolic NC .
37 ng, solid, LCVMS: 411 [M+tH], HPLC. R. = 2.93 S\Bl(‘ thod A). 51H NWR

(400 MHz, DVBQ deut er at ed TFA)15 7.82 - 7.76l(d 1H), 7.64 - 7.55 (m

1H), 7.48 - 7.42 (m 1H), &.75 (s H) 3.6%%d, J=12.5, 2H) 3.59 - 3.50
(m 2H)10330- 303 (m 7 N 2.27(m 2H) 212 - 31.97 (m 2H),
1.90- 1.76 (m ZHﬁLn( 1. 52 - 1.51 (ggep%H) 1.31 (d, J=11.7,

¢12H) . Prepar a n~of
5. {413-(5,5, 8, 84etranethyl -5, 6, 7, 8- tetrahydronapht hal en- 2-
10yf |l i soxazol -5-yl i pi peridin-1- yI }pentan-1-01 N-O O 15The preparation was

carried out as al ready qg®cri st(?rtl ng from 130 ng of N-C,

443- (5,5, 8, 8-t et rahydro%?,thale v SEX 2 wl]pip
eridi nggand 79 The_product pans
of preparatlve converted intyQ the hydrochl o] % treatnment with

nmet hanol i ¢ HC .

Step a:

19 (5.31 mmo!) of 1,1,4 4-tetramethyl-1,2,3,4-tetrahydronaphthalene was dis-
solved in DCM and cooled to 0°C. 1.12 ml (9.56 mmol) of tin(lV) chloride was
added dropwise with vigorous stirring. 0.47 ml (5.31 mmol) of dichloromethyl methyl
ether was subsequentiy added dropwise over the course of 10 minutes. The reac-
tion mixture was stirred at 0°C for a further 10 min and then at room temperature
B for a further 45 min, 30ml of ice-water were added with cooling. The water phase
L ' was separated off. The organic phase was washed with a 2N HCI solution and with
25 a saturated NaCl solution. The organic phase was dried and stripped off to dryness.

1.01 g, Rt. = 3.51 min (method A), LCMS; 217 (M+H).

Step b:
20 ml of ethanol were added to the product from step a (1.01 g, 3.94 mmol)
together with 0.82 g (11.81 mmol) of hydroxylammonium chloride and 1.25 g
30 (11.81 mmol) of sodium carbonate. The reaction mixture was stirred at 80°C
overnight and filtered off with suction. The filtrate was stripped off to dryness. The
residue was purified by flash chromatography on silica gel.
672 mg, Rt. = 3.33 min (method A), LCMS; 232 (M+H).

35



55 ng, solid, LCMS: 425 [MrH], HPL.C. Rt. = 2.96 nin (method A). NWVR (400
MHz, DNVBQvodmuieneded TFA)15 = 7.74 - 7.69 (m 1H), 7.56 pc20pids0/@0003\\O
2011/ 082732PCT/ EP2010/ 007003 162 Preparati on of
113-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-y1) -

| soxazol - 5-yl ] pi perazine 0O Step a:160l g (4.21 mmol) of

1-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1) - 20et hanone was
di ssolved in 20 m of THE, and 1.03 n (8.422 mol) of diethyl car- bonate
wer e added. 5395i@§ ¢ 13.48 nmol ) of sodi um hydri de were added in portions to
the m xture. Thehdrpouttdronstes bi (67 2ehgak.on eamdl @a@ersaéluécelnwmroftmweekend

diluted with ,
acidified us?ﬁ%qmlﬁgfg%{fag% ?SIUW ﬂéj %@{I%ﬂ%qq%g ad%i I::@Sxél'?'% anl C
phase was drf@ poé@%srtwbg@nemrw't?tﬂwﬁé@@edatﬁdh%ﬁﬁlvtfqneah%pe%%ih@'w flash
chr omatogr aphys atirred bf rcamgeinpe2biire St 4, anBtstripped .off fo dryne¢srdhboesidyg whCVS:
303 (MH). 39isso]ved in EA and washed with a 0.5N HCI solution, a saturated sodium hydro-
gencarbonate solution and a saturated NaCl solution. The organic phase was dried
and stripped off to dryness.

665 mg, Rt. = 3.57 min (method A), LCMS: 266 (M+H).

10 Step d:
A solution of L-sodium ascorbate (13 mg, 0.07 mmol), potassium carbinate

- (91 mg, 0.66 mmol) and copper(ll) sulfate 5-hydrate (5.25 mg, 0.03 mmol) in 2 mi of
tert-butanocl and 2 mi of water was added to 69 mg (0.33 mmol) of 4-ethynylpiperi-
dine-1-carboxylic acid tert-butyl ester (preparation analogous to Journal of the
American Chemical Society, 2003, vol. 125, # 13, p. 3714 — 3715). The product

Py,
AT
§

15, from step ¢ (100 mg, 0.33 mmol) was added to the mixture. The reaction mixture
was stirred at room temperature for 3h, diluted with water and extracted 3 times
with EA. The organic phase was dried ard stripped off to dryness. The residue was
purified by flash chromatography on silica gel.

50 mg, Rt. =4.10 min {method A), LCMS: 383 (M+H-t-butyl).

20

Stepe:

The protecting group was cleaved off as already described using an HCI solu-
tion in methanol. The product was purified by means of preparative HPLC and is in
the form of the hydrochloride.

11 mg solid, Rt. = 2.94 min (method A), LCMS: 339 (M+H).

‘95 "H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.79 (d, J=1.8, 1H), 7.61 (dd
J=8.2, 1.8, 1H), 7.45 (d, J=8.3, 1H), 6.87 (d, J=0.6, 1H), 3.46 — 3.37 (m, 2H), 3.31 -
3.21 (m, 1H), 3.12 (id, /=12.6, 2.8, 2H), 2.30 — 2.21 (m, 2H), 2.00 — 1.87 (m, 2H),
1.71 (s, 4H), 1.31 (d, J=13.0, 12H).

Preparation of 4-{4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
30 yl)isoxazol-5-y[]piperidin-1-yl}butan-1-of
N~C

The preparation was carried out as already described starting from 130 mg of

35 4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)isoxazol-5-yl]piperidine



Step b: 1.51 g (4.62 mol ) of

3- 0x0- 3- (WoR08/@2t®et ramet hy1l-5, 6, 7, 8-t et r ahydr onapht hal enp@r/gbope/apdsni c
acid ethyl ester fromstep a was dissolved in 20 m of glacial acetic acid,
327 ng (4.71 nmol) of hydroxyl ammoni um chl ori de were added, and the m xture
was refluxed for 1h. The reaction m X6are was stripped off to dryness and
purified by nmeans of flash chronmatography on silica gel. 1.15 g, Rt. = 3.39

mn (method A, . 272 (MFH) . . St c.. 35 1.22 i nmol ) of
3-(5,5, 8, 8-t @%‘tj Q#ﬁ%ﬁb@n@&w@?eéat?-aﬁ%cﬁfembm& W&PEW—G‘?-C&?%)"%&O?%Y mean

4H i soxazol - 6f @flN Na@ssitibm b metSaretil.Sdel predudt waé potifigdesy. rBéamsnasipyemsia-

e T ety ai ne e oe oy Gty ANGAIA8 Yo Pothonat 18 Warnent TR HCLs s
refl uxed for ZV\%W; S@ﬂ ffﬁﬁ‘gdgédﬂr ﬂ”ﬁ'@%?@ﬁeé& SRS q%mddg}'ce and
extracked tw ce'HINMR @08y, DM$Rf deLialedrigAnide pRasd . Maen,dH)etdb4st ri pped

of f to drynesssand 17 dd £d doymTeans. of (sf hash aeommbogpaphysen 35 | i ca
gel . 441 ”U’gﬁtzH),zaﬂogzaHb?m,(%t, had A) o7 LR 299 (MiF), heR o 176 400 MU

(1.38 mmuol)
5- chl or o- 3- ( SN52HY, 87248 rdihel Ay 165 B(n7, )t €81 &yt driapPthal en- 2- ypi soxazol e
fromstep ¢ were wei ghed out together with 257 ng 10(1.38 mmol ) of

tert-butyl 1-pi [hec t ‘ ! y 9.

di azabi cycl o[ 5, g%ﬁ%&%c@ﬁ%@@éﬁ%’sgggggd\%wé(erlﬁgt% %%gﬂé%rﬂtp g%na% 150C,
stirredPat 1BDEoKazolAWRipedding-wirentep- 1M and stripped of f to dryness.
The residue was purifiedytd = chromat ography on silica gel. 400 ng, Rt.
£ 3.92 min (meths H. Step e: The protecting group
was cl eaved off using TFA in DCM starting from 27 ny
(0.06 mml) of
4-[3-(5,5,8,8-tetfranet hyl-5, 6, 7, 8-t et rah¥xdr onapht hal en- 2-yQ soxazol - 5-yl ] pi
per azi ne- 1-carboxylic acid tert-butyl est®r from step d. The product is in
the form of theTHdprepatation 48s @Brrigdloutias Rieady déds&ibedisturiiEtdind 3dng 4fCVS: 340

(MrH) . 4-[3-(5,5,8,8-tetramethyl-5 6,7 8-tetrahydronaphthalen-2-yl)isoxazol-5-yl]piperidine

and 79 mg of 5-hydroxypentanal. The product was purified by means of preparative
HPLC and converted into the hydrochioride by treatment with methanolic HCI.

55 mg, solid, LCMS: 425 [M+H], HPLC: Rt. = 2,96 min (method A).

'H NMR (400 MHz, DMSO/ deuterated TFA) § = 7.74 — 7.69 (m, 1H), 7.56 —

20 7.49 (m, 1H), 7.40 = 7.34 (m, 1H), 6.73 (s, 1H), 3.58 (d, J=12.3, 2H), 3.46 — 3.37

(m, 2H), 3.22 - 3.11 {m, 2H), 3.11 - 2.99 (m, 4H), 2.30 — 2.17 (m, 2H), 2.03 - 1.89
(m, 2H), 1.75 - 1.89 (m, 6H), 1.51 — 1.40 {(m, 2H), 1.39 - 1.29 (m, 2H), 1.27 - 1.20
{m, 12H).

25

30

35



Preparation of 5-{443-(5,5,8,8-tetranethyl-5, 6,7, 8-tetrahydronapht hal en- 2-
yfli soxazelo ybdzpizper azi n- 1-yl }pentan-1-ol NN\-1 0 TOEREPIOeHHN7a03 on
was carried out as already described via a reductive am nation starting
from26 ng (0.05 nmol) of

1-[3-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t ettG&@hydr onapht hal en- 2- ypi soxazol - 5-yl ] pi
perazine arid 5 ng (0.05 nmol) of 5 hydroxy 30pent anal . The product was
purified by means of preparative H and converted jnto the hydr chl ori de
by treatment wi PreRaseticmef 1-63-1558, 84“%’“%’(‘)‘!‘%157@(5%3“!@8"?%@?,9 Ve R =
2.88 m n (neiswchzd)-5-yllpiperazine 1H NVR (400 MHz, DMSQ deuterated TFA) 5 =
7.70 (d, J=1.8, 1H), 7.53 (dd, J=8.2, 1.8, 11-0, 7.429(d, J=8.2, 1H), 4.01
-3.93 (m 2H), 364(d =12.7, 2H), 3.50 (t, J=6.3, 3.47 - 3.38 (m

H)
2H), 3.29 --317 81 -deyd (m 21-0, 1.71 (355, 4H), 1.dakb 1. 50
(m 2Hy 1.47 - 1-36(e->J=10.

, ~»=J=10 H) . g\o
2011/ 082732PCT/ EPOT®007003 164 Pr epar §
4-{21(5,5, 8,8-tetrahet hyl-5, 6, 7, 8-t et rahydr Oxap?
car bonyl ) am nol acetyl } pi peri di ne-1-car boxyl i
a: 15 1.25 g (5.12 rrrml) of
55,8,8-tetranet hyl-5, 6, 7,
wei ghed out together wit ]

[ ‘ ctarboxyl acid tertxd esti-er (preqpasation
anal ogdys to Bi o0 & Medi C|_nas}e_%ﬁhmﬁ stry 004, \fe+i1—4—,-# 13
p. 3419 - 3424),

hydr oxyet hyl ) pi pegJ
%F(S-dinethylani'OG\OpQI)-N;-ethyIcarbodl|nlde hydr o-

CCId tert-butyl ester Step

NQ o pf
| ste e
Step a;
19 {(4.21 mmol) of 1-(5,5,8,8-tetramethy!-5 6,7 8-tetrahydronaphthalen-2-yl)-
20 ethanone was dissolved in 20 ml of THF, and 1.03 ml (8.422 mmol} of diethyl car-

bonate were added. 539 mg (13.48 mmol) of sodium hydride were added in por-

.tions to the mixture. The mixture was stirred at room temperature over the week-

end, diluted with 100ml of EA, 20ml of water were added, the mixture was acidified

using a 1N HCI solution and extracted with EA. The organic phase was dried,

stripped off to dryness and purified by means of flash chromatography on silica gel.
25 1.51 g, Rt. = 3.57 min (method A), LCMS: 303 (M+H).

Step b

1.51 g (4.62 mmol) of 3-ox0-3-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphtha-
len-2-yl}propionic acid ethyl ester from step a was dissolved in 20 ml of glacial ace-
tic acid, 327 mg (4.71 mmol) of hydroxylammonium chioride were added, and the

30 mixture was refluxed for 1h. The reaction mixture was stripped off to dryness and

1.15 g, Rt. = 3.39 min (method A), LOMS: 272 (M+H).

Step c:
1.22 ¢ (3.60 mmol) of 3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
4H-isoxazol-5-one from step b was dissolved in 6 ml (65.35 mmol) of phosphoryl

35



chloride and 783 ng (5.12 mol ) of 1-hydroxybenzotriazol e hydrate and sus-
20 pendedwignezfoegdhyof DMF. 844 pl(7.67 mmol ) of 4- et hyl nepetyRelonsreo7vesr e
added to the reaction m xture, which was then stirred at roomtenperature
overnight, stirred into 400nil of water. The nother |iquor was decanted off,
and the solid fornmed was washed with nvater, dissolved in EA, dried over
sodiumsulfate, filtered, stripped off to dryness and puffed by neans of
flash chronmat ography on silica gel. 115g, Rt. 3.43 min (nethod A), LCME:
403 ( M+H-t er chiplids pyd caredtiodyC. B9 l (2.88] nltBO@ of piethylamins yeggfslowly adde

4| § 1- _hyd]r OXKd?cpMﬁa &, BCBThetdaan®mt Mwkurd m@s?eﬁxb@tdr&rwemawadhal terey-2- car bon
yl ) am no] et i ep a
was di ssol veﬁgéso s%é&nﬂ w? %&ﬁﬂ@tg%%galgﬁ@ﬁwd%%g?pg ¥ 80&#3% E

peri odi nane WEPS Siirped offthdningst anbpUriied by reeang of ﬁ@ﬁr‘r%ﬂﬂétpgfaﬁa)‘rpf‘errper a-
30 turg for 3flicagal, 20 m of a saturated sodi um hydrogencarbonate sol ution

and 5 nml of a sk tgg @g%wgnﬁgtﬁ%g) SE_@Mg 153 added, and the m xture

was stirred vigorou Iy for e’'organi c hasZ was separated off, and
the water phase was extracted again with DCM The organi ¢ phases were
conbi ned, dri ed;’a_‘t@td"i pped of f to dryness and purified by nmeans of flash

chromat ogr aphy @@o ﬁi '1% r%bl 50N AEb-3.18 5 878 t%trééuefﬂyﬂsérfeé R ProndptoMS: 375
(MrH) . 35 V\%E’iﬁf 2732 EP 516700700 ion of
8

.

142-(5,5.8, e A

oxazol 18-yl ] 1. @&mmkplh@ tert- bstyép-pwerazawamg)xyletee.gnd%1 M (B52 mmol) of 1,8-

‘115|{ 24( 525 8, Eratzﬁblbﬁﬂlﬁg md]un'ije@ 7lefE W@réeréﬁal)égr ﬂiéﬂ’ﬁb fiwﬂé’lwas me(ljte? at 150° Ct I t
ene- 2-car ce r car ci ert-bu ester

vere dis- sol 8&%3)8121&; éﬁ? %#” %’Iﬁiﬁla{egn‘ﬂ hﬁg&n%\d g fj not°: Eh?gegs

r eagent wereF%ﬁdmwawlﬂﬁéé?dtﬂiaﬁihcmfpmatﬂgéaﬁm§n§ﬂlicﬂrgébl at 60C over ni ght

stripped off to400yigeRs = HB3min (method A), LCMS: 440 (M+H).

15 Step e:

The protecting group was cleaved off as already described using TFA in DCM
starting from 27 mg (0.06 mmol) of 4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)isoxazol-5-yl]piperazine-1 -‘carboxyﬁc acid tert-butyl ester from step
d. The product is in the form of the TFA sait.

0 26 mg solid, Rt. = 2.84 min (method A), LCMS: 340 (M+H).
Preparation of 5-{4-[3-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-
yl})isoxazol-5-y[]piperazin-1-yl}pentan-1-ol

i
.

N
7 N N
25
6]

The preparation was carried out as already described via a reductive amination
starting from 26 mg (0.05 mmol) of 1-[3-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
naphthalen-2-yl)isoxazol-5-yl|piperazine and 5 mg (0.05 mmol) of 5-hydroxy-

30 pentanal. The product was purified by means of preparative HPLC and converted
into the hydrochloride by treatment with methanclic HCI.

4 mg, solid, LCMS: 426 [M+H),-HPLC: Rt. = 2.88 min (method A).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.70 (d, J=1.8, 1H), 7.53 (dd,
J=8.2,1.8, 1H), 7.42 (d, J=8.2, 1H), 4.01 — 3.93 (m, 2H), 3.64 (d, J=12.7, 2H), 3.50
(t, J/=6.3, 2H), 3.47 — 3.38 (m, 2H), 3.29 - 3.17 (m, 5H), 1.81 - 1.73 (m, 2H), 1.71

35 (s, 4H), 1.58 — 1.50 (m, 2H), 1.47 — 1.39 {m, 2H), 1.30 (d, J=10.5, 13H).



solved in DCM and washed with a 1N hydrochloric acid solution and a

sat ur at edywgogi tgetaydr ogencar bonat e sol uti on. The organi ¢ EF@geYR®76h31 ed
and stripped off 20to dryness. 395 ng, Rt. = 4A2 min (nethod A), LCVE: 439

(MtH). Step b: The protecting group was cl eaved off as al ready
described using HCl in nethanol startipmg from 395 ng of product from step
a. 306 ngoil, RR. = 2.84 mn (method A, LCV5: 339 (M-H). Prepar ati on

of 4-{412-(5,5,8,8-tetranethyl -5,6, 7, 8-tetrahydronapht hal en- 2-

y0oxazol - 5- yl| | pPreparation af 4-{2-(6.68:8-lettimethy b I Brtetabydormehttisienstd/ 007003
166 puri fi edchshoppamint]aditppgipatitive-1EhGoaphc 6618 \efiREyIcRter t he

hydr ochl ori de b)?ﬂt??eatrﬁﬁent &P?E nmet hanol i ¢ ﬂCI . 57 ng, solid, LCMS: 411
[MtH, HPLC. Rt. = 2.82 min (nmethod A). 1H NWR (500 MHz, DMVSQ deuter dlt ed

TFA) 6 = 7.97 > 7.8 (m 1 7.65 (¢ 5 J=8.2, 1H), 7.40 (d, J=¢ N 32?4
7.31 -%.09 ( ; é.31+(%.—90 - 3.76°%¥m 2H), 3.55 s , 348 -
3.26 (m 2H) (s, 5H), @.20~¢d, @=12.1, 2H), 1.098 .86 (m 2H), 1.79
- 1.68 (m 1.67- 1.55 (m 4H) —50- 1.39 (m V‘@ Pdd, J=18.3,
14.2, 12H). Preparati on of

5-{4-[2-(5,5,8,8-tetranmet hyl-5, 6, 7, 8-tetrahydr onapht hal en- 2-
10yl ) oxazol - 5-yl ] pi peridi n-1-yl } pentan-1-P1 15The preparati on was carried
i nation starting from 150 ng

out as al ready described via a reduct/
(0.44 mol ) of /\EJi;? dki
4-[2-(505, 8, 8- &R b gnet hy1: 5, 6, 7, 8~ t§t rahydr onapht hal en- 2- yOoxazol - 5- yl ] pi pe

ridine and 91 ng (0.89 DPY. 0f S §dr oxypent anal . The product was purified
by means of preparative &@o converted into the hydrochl oride by
treatnment with nethanolicA& 7> 70 ng, solid, LCVS: 425 [MtH], HPLC. Rt. =
2.87 mn (method A).

Step a:

1.25 g (5.12 mmol) of 5,5,8,8-tetramethyl-5,6,7,8-tertahydro-2-naphthalene-
carboxylic acid was weighed out together with 2.5 g (10.23 mmol) of 4-(2-amino-1-
hydroxyethyl)piperidine-1-carboxylic acid tert-butyl ester (preparation analogous to
Bioorganic & Medicinal Chemistry Letters, 2004, vol. 14, # 13 p. 3419 — 3424),
1.96 g (10.23 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydro-
chloride and 783 mg (5.12 mmol) of 1-hydroxybenzotriazole hydrate and sus-

20 pended in 20 ml of DMF. 844 ui (7.67 mrmol) of 4-methylmorpholine were added to
the reaction mixture, which was then stirred at room temperature overnight, stirred
-into 400ml of water. The mother liquor was decanted off, and the solid formed was
washed with water, dissolved in EA, dried over scdium sulfate, filtered, stripped off
to dryness and purified by means of flash chromatography on silica gel.
1.15 g, Rt. = 3.43 min (method A), LCMS: 403 (M+H-tert-butyl).
25

15

Step b:

1.15 g (2.51 mmol) of 4-{1-hydroxy-2-[(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalene-2-carbonyl)amino]ethyl}piperidine-1-carboxylic acid tert-butyl ester
from step a was dissolved in 20 mt of DCM, and 15.61 ml (7.52 mmol) of Dess-
Martin periodinane were added. The reaction mixture was stirred at room tempera-

30 ture for 30 min, 20 ml of a saturated sodium hydrogencarbonate solution and 5 ml
orously for 30 min. The organic phase was separated off, and the water phase was
extracted again with DCM. The organic phases were combined, dried, stripped off
to dryness and purified by means of flash chromatography on silica gel.

800 mg, Rt. = 3.55 min (method A), LCMS: 375 {M+H).

35



201H NMR (500 MHz, DVsQ deuterated TFA) 6 = 7.97 - 7.91 (m 1H), 7.76 - -

wo 20196@9% ation of PCT/EP2010/007003
442 (5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -
25t hi azol - 5 ylipiperidine 167 Step a: 233 mg (0.51 mmol ) of

4-{2-[(5,5,8,8.-tetranet hyl -5, 6, 7, 8- t®5r ahydr onapht hal ene- 2- car bonyl ) am no]
acetyl } pi peridi ne-1-carboxylic acid tert-butyl ester were dissolved in 5 ni
of THE toget her with 310 (0.77 muol) of 2, 4-bis(4-nmethox

Sphenyl) - 2, 4-di Preparatian 9@1’&(5 ﬁﬁtﬂhﬁeyenmlddpﬂa@?ﬁatﬁ@abwonﬂPéﬂl\ialﬁﬂs%i'ﬂ)n t he
nm cr owave at okQ 8- g-gqp. @riginaut es. The reaction m xture was stripped off to
dryness, dissolved In and wasged with a 1N HCl solution and a saturated
sodi um hydro- gencarbonate sol ut Uq\n The organi ¢ phase was dried, stri ped
off to dryness. 512 ng. 10St 0 The protecting groupy of f
as already described usi n,g\“}j@ yﬁhanol silpar ting EW
fromstep a. 16Q_ng oi IMNR] ="2.90 nin (rethed=A), ‘ 5% (MF

1H NWVR (500 MHz, NG Ht%rated TEA) 6 = 7.96 - 7 gl 2H), 7.68 (dd
J=8.3, 2.0, 1H), : d, J=8.3, 1H) 3.49 - 3.41 ( , 3.40 - 3.30 (m
1H), 3.11 15(td, 7, 2.5, 2H), 2.24 (d, J=12.5, 2H), 2.00 - 1.89 (m
2H), 1.73 (s, 4H, 1. 30 (dd, J=19.1, 10.2, 12H). Preparati on of
4-{412-(5,5,8,8-tetranethyl-5,6, 7, 8- tetrahydronapht hal en- 2-

yQt hi az1%l 5-yl ] pi peridi n-1-yl }but an F:}__CNH

step b
——————

Step a:
400 mg (0.88 mmol) of 4-{2-[(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphtha-

15 lene-2-carbonyl)amino]acetyl}piperidine-1-carboxylic acid tert-butyl ester were dis-
solved in 20 m! of THF, and 417 mg (1.75 mmol) of Burgess reagent were added.
The reaction mixture was stirred at 60°C overnight stripped off to dryness, dis-
solved in DCM and washed with a 1N hydrochloric acid solution and a saturated
sodium hydrogencarbonate solution. The organic phase was dried and stripped off
to dryness.

20 395 mg, Rt. = 4.12 min (method A), LCMS: 439 (M+H),
Step b:
The protecting group was cleaved off as already described using HCI in metha-
5. nol starting from 395 mg of product from step a.
55 306 mg oil, Rt. = 2.84 min {(method A), LCMS: 339 (M+H).
Preparation of 4-{4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
ylyoxazol-5-yl]piperidin-1-yl}butan-1-ol
IO
° N
30 0

The preparation was carried out as already described starting from 150 mg
(0.44 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljoxazol-5-
yl]piperidine and 96 pl (0.67 mmol) of 4-bromobutyl acetate. The protecting group

35 was cleaved off by means of a 1N NaOH solution in methanol. The product was



The preparation was carried out as already described starting from70 ng
(0. 20 MmDWY 264 1/082732 PCT/EP2010/007003

4-12-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl )t hi azol -
25yl ] pi peri di ne and 43 p1(0. 30 mml) of 4-bronobutyl acetate. The
protecting group was cleaved off by r&ns of a 1IN NaOH solution in
nmet hanol . The product was purified by neans of prepar atlve HPLC and

converted |nto dro lorid tha 23 ng,
solid  Lovs P f%edeﬁmi pespergiv e S veid RitPR RN R D 06 s
DVBQ  deut er Healieninjth methanoigHCL7. 89 (m 2H) 7.72 - 30 168

Plr ;efﬁr ati f)nSOf | ]57 frd olid>L8MS; 8411 pu+HITRIPDYE! RD.=62 82 frirt @hdtedy Ay, onapht hal en- 2-
y i azo y € RLepar s
carried out as I_Pr eadi/s(égrMHZ %ﬁ%ﬁ)&%@ﬁré‘tegﬁmﬁ 75* 7%7ﬁ§‘n1§§§0‘§5% from70
nmy (0. 30 rrm)}ffsgf“'i 740 (d, J=8.3, 1H), 7.31 - 7.09 (m, 1H), 431 (s 1H), 3.80-3.76 (m

4-[2-(5,5, 8, aHt)asa(ﬁeEHyB-@JeSSZG&mt 2HY, 8h)&1k|soﬂapl212mbe#12 1y @HRi fag®d-- 5-yI ] pi p

eridine and 4G, 6 407dmales O ofn Y6 ONARER aRF!s oD %r(ﬁgwﬂé/drochl or i de

purified by rreans 0 ﬂﬂaepar at’i LC an conver ed Intot
by treat nent (3 /i ¥rét Hahold® HCI. 41 ny, solid, LOMS: 441 [M+H, HPLC Rt.
= 2.95 mn (nmethod A). 1H NWR (500 WMHz, DVSO/ deuterated TFA) 6 = 7.89 (d,

32%295 1;|)H) 7. 8I3’re(p%ratid'r‘) of 5{ 58 §2te£rg?'ne1fgpl 45,67 §qle_tb'raﬂytﬂ‘5n$;mthyé}1-2 ﬁl 6;(_{;1

2.04- 1%1 ( 0’2’1‘450"513" Hﬁ“t%'H?'°'1 55 - 148 (rn, 2H), 1.44-

1.36(m 2H), 1.31 (d, Jw

e

k9 0 _L¥\
o]

The preparation was carried out as already described via a reductive amination
starting from 150 mg (0.44 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,8,7 8-tetrahydro-
naphthalen-2-yl)oxazol-5-yllpiperidine and 91 mg (0.89 mmol) of 5-hydroxy-
pentanal. The product was purified by means of preparative HPLC and converted
inte the hydrochloride by treatment with methanolic HCI.

70 mg, solid, LCMS: 425 [M+H], HPLC: Rt. = 2.87 min {method A).

20 *H NMR (500 MHz, DMSO/ deuterated TFA) 8 =7.97 - 7.91 (m, 1H), 7.76 -
7.68 (m, 1H), 7.49 (d, J=8.3, 1H), 7.29 — 7.11 (m, 1H), 3.67 — 3.59 (m, 2H), 3.50 -
3.41 {m, 2H), 3.20 — 3.06 {(m, 5H), 2.33 - 2.18 (m, 2H), 2.00 — 1.89 (m, 2H), 1.79 -
1.65 {(m, 6H), 1.56 — 1.45 (m, 2H), 1.45 - 1.34 (m, 2H), 1.30 (d, J=13.1, 12H).

15

Preparation of 4-[2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-
25 thiazol-5-yl]piperidine
0]
oo

Hy X _stepa_ ii)/w}_@\{_é
_oteps Q@ir}“@

30

35



Preparation of
442- (5, 5, it pts2anet hyl -5, 6, 7, 8-t et r ahydr onapht hal en- 2- pa)/£p2010/007003
oxazol - 4-yl ] pi peridi ne Step a: The preparation was carried out as
al ready described using EDCI and HOBt in 35 DMWF starting from1l g (4.26
mmoi) of 5,5,8,8-tetranet hyl-5, 6,7, 8-16&rt ahydro-2- 169
napht hal enecarboxylic acid and 1.25 g (5.11 mmol ) of
4- (1- am no- 2- hydr oxyet hyl ) - piperidine-|-carboxylic acid tert-butyl ester
(preparation an&l€8gbus to US2002/ 183361 Al, 2002). 2.89 g, oil, Rt. = 3.40
mn (nmethod A), 2330Mg: 0%59111161%1)4 -{B[(SbEB-tetramethyFi®, h8-egenhatiionaphtas- carri ed
out as al reagy.desgh) H. BarBEAAQ L Ao %éaem t he
product from sFe(g a% 1‘4'r|—rirlgt %ﬁﬁ%ﬁnkﬁt r jl S %?g%ggg ' , LCME:
D7 (N H. boc PovaB IS ot T togbihier yita 34 d BT ZBZO 2 P GaotaEAl + eady
descrilped usphenyiuz gelibioredgehi- dumwttpmgpmetmamEilpad:dhedtln fheanicemepeb. 1. 10
g solid, Rt. aF1d0°EFom OmintBd e MactibCBiurdIths(Mided oFlt8 Rrytess, dis-
solved in DCM and washed with a 1N HCI solution and a saturated sodium hydro-
gencarhonate solution. The organic phase was dried, stripped off to dryness.

512 mg.

10 Step b:
The protecting group was cleaved off as already described using HCI in metha-

nol starting from 512 mg of product from step a.
160 mg oil, Rt. = 2.90 min (method A), LCMS: 355 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.96 — 7.89 (m, 2H), 7.68 (dd,
J=8.3, 2.0, 1H), 7.50 (d, J=8.3, 1H), 3.49 — 3.41 (m, 2H), 3.40 ~ 3.30 (m, 1H), 3.11
15 (td, J=12.7, 2.5, 2H), 2.24 (d, J=12.5, 2H), 2.00 — 1.89 (m, 2H), 1.73 (s, 4H), 1.30
(dd, J=19.1, 10.2, 12H).

AT

Preparation of 4-{4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-5-yl]piperidin-1-yi}butan-1-oi

” @A}O—\x

The preparation was carried out as already described starting from 70 mg
(0.20 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-5-
25 yllpiperidine and 43 pl (0.30 mmol) of 4-bromobuty! acetate. The protecting group
was cleaved off by means of a 1N NaOH solution in methanol. The product was
purified by means of preparative HPLC and converted into the hydrochloride by
treatment with methanclic HCI.
23 mg, solid, LCMS: 427 [M+H], HPLC: Rt. = 2.92 min (method A).
'H NMR (500 MHz, DMSO/ deuterated TFA) 5 = 7.97 ~ 7.89 (m, 2H), 7.72 —
30 7.65(m, 1H), 7.53 = 7.48 (m, 1H}, 3.67 (d, J=12.4, 2H), 3.60-3.42 (m, 2H), 3.38 -
3.10 (m, 5H), 2.36 —2.23 (m, 2H), 2.09 - 1.96 (m, 2H), 1.88—1.78 (m, 2H), 1.73 (s,
4H), 1.60 —1.52 (m, 2H), 1.32 (d, J=15.9, 12H),

35



The protecting group was cl eaved off as already described using HCl in

di ox15anewsy znt/81@3f rom t he product from step c. The prodBCT/EPY1P/HI70Ee form
of the hydro- chloride. 1.20 g, solid, Rt. = 2.93 min (nmethod A), LCMS: 339
(MHH) . Preparati on of

4-{442-(5,5, 8, 8-tetranet hyl -5, 6, 7, 8- t@8r ahydr onapht hal en- 2-

20y0Ooxazol -4-yl ] pi peridin-1-yi}butan-1-01 O The preparation was carried out

as al ready descyjibed starf] 00 5(.Q. I f
S (55 8. o1 EroRRten ol S ISEb SR a R A B panplens
yl ] pi peri di ngDHvidzalchyiipiperidiaridy ippergag-d-d4 nmmol ) of 4-bronobutyl acetate.
The protecting group wasy of f by nmeans of a 2N NaOH solution in
nmet hanol . The prodyct wag NPy nmeans of preparative HPLC and
converted into th® gCT eatnent with nmethanolic HCl. 6 ng,
solid, sLOVB: 41 HPLC. Rt. = 2.9%~min (nethod A). 301H NMR (500 MHz,
DVMSQ' deuterated SKEAY*6 = 8.02 - 7.87 (m ®@H), 7.78 - 7.70 (m 1H), 7.48
(d, J=8.3, 1H), 3.63 (d, ,./=12.4, 1H), 3.54 - 3.36 (m 2H), 3.21 - 3.06
(m 4H), 2.98 - ThegepamtionMas c2Ire? out @s aleqdy,deapfjhed via a reductive amination
starting from 70 mg (0.20 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-5-yllpiperidine and 40 mg (0.40 mmol) of 5-hydroxy-

pentanal. The product was purified by means of preparative HPLC and converted

”

10 into the hydrochloride by treatment with methanolic HCI.
41 mg, solid, LCMS: 441 [M+H], HPLC: Rt. = 2.95 min (method A).
"H NMR (500 MHz, DMSQ/ deuterated TFA) & = 7.89 (d, J=1.9, 1H), 7.81 (s,
1H), 7.69 - 7.62 (m, 1H), 7.50 — 7.45 (m, 1H), 3.64 (d, J=12.5, 2H), 3.563 —3.39 (m,
2H), 3.34 - 3.07 (m, 5H), 2.33 - 2.19 (m, 2H), 2.04 — 1.91 (m, 2H), 1.78 — 1.66 (m,
15 6H), 1.55 — 1.48 (rn, 2H), 1.44 —~ 1.36 (m, 2H), 1.31 (d, J=13.7, 12H).

Preparation of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
oxazol-4-yl]piperidine

O © O ©
20 0 N " stepa N
’ " "
O\]< 07<
0 = o
25 \ 0
step b N]\O step ¢ \N N—{
—_— NYO —_ - [#]

30 N
step d \N N

Step a:
35 The preparation was carried out as already described using EDCI and HOBt in
DMF starting from 1 g (4.26 mmoi) of 5,5,8,8-tetramethyl-5,6,7,8-tertahydro-2-



2.00 - 1.88 (m 2H), 1.85 - 1.76 (m 2H), 1.76 - 1.68 (m 4H), 1.58- 1.49

(m 2H), Wothi/ds22% (m 12H). 170 Pr epar ati on of PCT/EP2010/007003
5-{412- (5,5, 8, 8-tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-
yfl oxazol - 4-yli pi peridi n-1-yl } pent an- 1- ol The preparation was

carried out as already described via 19 eductive am nation starting from
200 ng (0.32 nmmol ) of

412-(5,5,8,8-tetramethyl-5,6, 7, 8-tetrah dronaphthalen 2- ypoxazol I]plper
i di ne hydrocﬁﬁmth@ien%ﬁ@dbcefsﬁwl BNg 4. 25605 1 1gpmeh of M&@W%@HV%{H&W

product was pipetrifiined- mbmmscuoferpblﬁmaasmrl(mepﬁlahﬁ] amniogmna\terted into the
hydr ochl ori d met hanol ic HC . solid, LCMS: 425

[ MtH], HPLC: ?JRS?)ISOMS%%ZM 2% R’F NIVR 500 MHz, DwvVsO
deut erat ed TFA) 2898 ol nip eﬁmﬂ A7l-GUYS( 459 Qh)- 7. 79 7.71 (m 1H),
7.47 (&, J=8.3, 1H), 3.63 (d, J=12.4, 2H), 3.54 - 38(m 2H), 3.23 - 3.06
(m 4H), 2.99 -gg3 (M 1H) 2.23(d, J= 12 1, 2H), 2.04- 1. 92(m 152H),

1.81 -167 (m 6 é prepg%tlon was c(dmed o'd% s already d%scrabegjrnsmgl_lgéss]l\n 3r?'n er- J=12.8,

iodinane starting from the product from step a.
954 mg, yellow oil, Rt. = 3.55 min (method A}, LCMS: 357 (M+H-boc).

10 Step ¢
The preparation was carried out as already described using Burgess reagent

- starting from the product from step b.
1.10 g solid, Rt. = 4.17 min (method A}, LCMS: 439 (M+H).

Step d:
The protecting group was cleaved off as already described using HCI in diox-

15 ane starting from the product from step ¢. The product is in the form of the hydro-
chloride.
1.20 g, solid, Rt. = 2.93 min (method A), LCMS: 339 (M+H).
Preparation of 4-{4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
20 yl)oxazol-4-yljpiperidin-1-yi}lbutan-1-oi

YO

The preparation was carried out as already described starting from 200 mg
25 (0.32 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylyoxazol-4-
yl]piperidine hydrochloride and 94 ul (0.64 mmol) of 4-bromobutyl acetate. The
protecting group was cleaved off by means of a 2N NaCH solution in methanol. The
product was purified by means of preparative HPLC and converted into the hydro-
chloride by treatment with methanolic HCI.
6 mg, solid, LOMS: 411 [M+H], HPLG: Rt. = 2.91 min (method A).
30 "H NMR (500 MHz, DMSO/ deuterated TFA) & = 8.02 — 7.87 (m, 2H), 7.78 —
7.70 {m, 1H), 7.48 (d, J=8.3, 1H), 3.63 (d, /=12.4, 1H), 3.54 — 3.36 (m, 2H}, 3.21 —
3.06 (m, 4H), 2.98 — 2.88 (m, 1H), 2.27 ~ 2.14 (m, 2H), 2.00 — 1.88 (m, 2H), 1.85 —
1.76 (m, 2H), 1.76 — 1.68 (m, 4H), 1.58 — 1.49 (m, 2H), 1.34 — 1.27 (m, 12H).

0

35



12H). 20 25 30 WD 2011/082732PCT/ EP2010/ 007003 171 Preparation of

4- (14" - (5 B1B08283% anet hy1- 5, 6, 7, 8- t et r ahydr onapht hal eneP$1/EP2010/007003

car bonyphydr azi nocar bonyl i pi peri di ne-1-carboxylic acid tert-butyl ester 0
step a Step a: 29 (8.18 mml) of

5,5,8,8-tetranethyl-5,6,7, 8-tet rahydrm?apht hal ene- 2- car box- 15ylic acid was
dissolved in 10 m of DIVF together with 1.08 g (8.18 nmol) of tert- butyl
car bazate and 1 .

N- ( 3- di net hyl gqﬁﬂil 5 tgtrgmert#cl %TSrte"ﬁ%drrlo gpgtﬁglegt%rred at
room t enper a¥/ Péa illﬁ ‘F"d"i'ﬁ'ey %%{E’E'? Fmeture was poured into 200 m of
wat er. The resultant pr egi-Ri
wat er, taken up

organi ¢ phase w
(method A), LC
cl eaved off as

s filtered off with suction, washed with
nunber of times with water. The
dryness. 202.42 g, Rt. = 3.27 mn
MrH-tert-butyl). p b: The protecting group was
descri bed starting f@omthe

The preparation was carried out as already described via a reductive amination
starting from 200 mg (0.32 mmol) of 4-[2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)oxazol-4-yl]piperidine hydrochloride and 65 mg (0.64 mmol) of
5-hydroxypentanai. The product was purified by means of preparative HPLC and
converted into the hydrochloride by treatment with methanolic HCI.

5 mg, solid, LCMS: 425 [M+H], HPLC: Rt. = 2.95 min {method A).
H NMR (500 MHz, DMSO/ deuterated TFA) 8§ = 7.98 — 7.93 (m, 1H), 7.84 (s,
1H), 7.79 = 7.71 (m, 1H), 7.47 (d, J=8.3, 1H), 3.63 (d, J=12.4, 2H), 3.54 — 3.38 (m,
2H), 3.23 - 3.06 {m, 4H), 2.99 — 2.90 (m, 1H), 2.23 (d, J=12.1, 2H), 2.04 — 1.92 (m,
15 2H), 1.81 —1.67 {m, 6H), 1.58 — 1.49 (m, 2H), 1.47 — 1.38 (m, 2H), 1.31 (d, J=12.8,
12H).
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product fromstep a using a 4N HCl solution in dioxane. The reaction

m xt ure wae 28bigiserpped of f to dryness. The product was i rPGIHEPHOUO7EE t he
hydrochloride. 2.2 g residue, RI. = 2.56 mn (nethod A), LCVS: 247 (M+H).
Step c:
5,5,8,8-tetranet hyl-5, 6, 7, 8-t et rahydridhapht hal ene- 2- car boxylic acid

hydrazi de fromstep b were suspended in 15 mM of DWW together with 301.43 g

e e T e

-3164),

2.2 g (6.22 mmol ) of

2. 41carbphl)Hdraminloyariionyl]piperidine-1-carboxylic acid tert-butyl ester

N- ( 3- di net hyl am nopropy;l )-N -ethyl carbodi i n{bde hydrochl oride and 867orrg

(6.22 mmol) of benzo rlazol m 6 45 ™y
4- et hyl nor phol @@ ded®f8 &h (ﬁl oH m xt ure—Stvif—m
er

stirreg at room

resul -

ature over ni gh i rred®%pto 350nl of :
172 tant precipitate was flltered off with suction, di ssolved I n

DCM dried, stripped off to dryness and purlfled by neans of flash

chromat ography on silica gel. 1.23 g, R. 3.22 min (nethod A), LCVE: 1402

(MtH-tert-butyl). 5 10 15 20 25 30 WO 2011/ 082732PCT/ E P2010/ 007003 173

Preparati on of 4?2;@ , 8-tetranet hyl -5, 6, 7, 8- tetrahydronapht hal en-2-y1) -
-

1, 3, 4-t hi adi azol

-
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ridine 1 1 N-410

X Mg

Step a:

2g (8.18 mmol) of 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalene-2-carbox-
ylic acid was dissclved in 10 ml of DMF together with 1.08 g (8.18 mmol) of tert-
butyl carbazate and 1.88 g (.81 mmol) of N-(3-dimethylaminopropyl)-N'-ethyl-
carbodiimide hydrochloride and stirred at room temperature overnight. The reaction
mixture was poured into 200 m] of water. The resultant precipitate was filtered off

with suction, washed with water, taken up in ether and washed a number of times
with water. The organic phase was dried, stripped off to dryness.
2.42 g, Rt. = 3.27 min {method A), LCMS: 281 (M+H-fert-butyl).

Step b:

The protecting group was cleaved off as already described starting from the
product from step a using a 4N HCI solution in dioxane. The reaction mixture was
stripped off to dryness. The product was in the form of the hydrochloride.

2.2 g residue, Rt. = 2,56 min {(method A), LCMS: 247 (M+H).

Step c:

2.2 g (6.22 mmol) of 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalene-2-car-
boxylic acid hydrazide from step b were suspended in 15 ml of DMF together with
1.43 g (6.22 mmol} of 1-Boc-piperazine-4-carboxylic acid (preparation analogous to
Bioorganic & Medicinal Chemistry Letters, 2001, vol. 11, # 24 p. 3161 — 3164),

2.41 g (12.45 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydro-
chloride and 867 mg (6.22 mmol) of 1-hydroxybenzotriazole hydrate. 1.40 ml
(12.45 mmol) of 4-methylmorpholine were added to the reaction mixture, which was
then stirred at room temperature overnight, stirred into 350ml of water. The resul-



ON VIS step al :...- St 5..0 Step a: The ring closure was carried out
as al r eadywodmsueseted starting from 100 ng (0.22 mmol) of PCT/EP2010/007003
4-[N -(5,5, 8,8-tetranmethyl-5, 6,7, 8-tetrahydronapht hal ene- 2- car -

15bonyphydr azi nocar bonyl ] pi peri di ne-1-carboxylic acid tert-butyl ester and
133 nmg (0.33 mmol) of 2, 4-bis(4-net hd)??phenyl ) -2, 4-dithioxo-1, 3,2, 4-

di t hi adi phosphet hane. 160 ng oil, 4.03 mn (nmethod A), LCVS: 456
(MrH). Step b: 20The protecting group was ved as al ready_ descri bed
(M- Step b prdlle ROt geling ‘8‘%%‘%‘8@%9 57 Bk 07Fe RSS90 g
oil, R. = 2d8pesd anc(pwtﬂhd@yk)aanh@lv&shaﬁﬁor(lmgﬂaphy on silica gel. 1H NIVR (400 MHz,
DVEQY deut er at eﬂziEAhtifzinﬁp(nééihod]ps)l&msl'dbz M+ﬁ&e&@dﬁylﬂ =8.2, 1.9, 1H),
7.40 (d, J=8. 3, 2H) , 306(td
J=12.6, 2.9, 2H), 224(dd J143 31 2H) 208 194(m 2H), 1.64 (s,
4H), 25
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1.22 (d, J=10.3, 12H). Preparation of
4-{ 445- ( Snap B Bod2etar anet hy1- 5, 6, 7, 8-t et r ahydr onapht hal en- 2eT/EP2010/007003

yl1l)-1, 3, 4-thiadi azol -2-ylipiperidin-1-yl}butan-1-ol riNM> c 30 The
preparation was carried out as already described starting from 125 ng (0. 35
mol ) of 173

4-[5-(5,5,8,8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-y1)-1, 3, 4-

t hi adi azol - 2-yf| pi peridine and 76 p1(0, 53 mml%) of 4-bronobut yl acet ate.
The protecting Branasatiersots éﬁi%sé’fﬁetrﬁm“ﬂﬁdﬁsﬁ B-tgtrahy digoppibaian BHli n
met hanol . Tha34?lﬁapiaﬁdkm—yl]mérlﬂwfel fied by neans of preparative HPLC and
converted into the hydrochloridg l%treat ment with nmethanolic HClL. 66 ng,

solid, LOVB: 428 [MrHl, HPLG Hi. %-2.87 mn(nethod A) l}_@m&vw
1. 9ol . 7 §53

DVBQ' deut erat ed TF

6 = 7. (@

1H), 3__811_3.66 , 63 -
: 41 (d, J=14.0, 2H, 2. .12(m 2H), 1.92 -
3" (s, 4IQ), 1.61 -1.52 (m 1H), 1732 (d, J=12.9, 12H).
Preparation of 5-{445-(5,5,8,8-tetranethyl-5,6,7, 8-tetrahydronapht hal en- 2-
yl)-1, 3, 4-thi adi azol - 211Thi peri di n-1-yl } pentan-1-01 10N-N The
preparation was carried out as,alre described via a reductive am nation
15 starting from 125 0. D of N
4-[5-(5, 5, 8, 85¥BLr anet 577, 8- t etrahydr o-
napht hdPen-2-y1)-1,3, 4 azol - 2-yl ] pi peridine and 72 ng (0.70 mmol ) of
5- hydroxypentanal. The”product was purified by neans of preparative HPLC
and converted into the hydrochloride by treatnent with methanolic HC .

Step a:
The ring closure was carried out as already described starting from 100 mg
(0.22 mmol) of 4-[N'-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalene-2-car-
15 bonyl}hydrazinocarbonyl]piperidine-1-carboxylic acid tert-butyl ester and 133 mg
(0.33 mmol) of 2,4-bis(4-methoxyphenyl)-2,4-dithioxo-1,3,2,4- dithiadiphosph-
ethane.
160 mg oil, Rt =4.03 min (method A), LCMS: 456 (M+H).

Step b:
20 The protecting group was cleaved off as already described using HCI in metha-
nol starting from 150 mg of product from step a.
20 mg oil, Rt. = 2.82 min (method A), LCMS: 356 (M+H).
'H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.80 (d, J=1.9, 1H), 7.59 (dd,
J=8.2, 1.9, 1H), 7.40(d, J=8.3, 1H), 3.56 — 3.46 {m, 1H), 3.41 — 3.32 (m, 2H), 3.06
(td, J=12.8, 2.9, 2H), 2.24 (dd, J=14.3, 3.1, 2H), 2.08 — 1.94 (m, 2H), 1.64 (s, 4H}),
25 122(d, J=10.3, 12H).
Preparation of 4-{4-[5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthaien-2-
y1)-1,3,4-thiadiazol-2-yl}piperidin-1-yi}butan-1-ol

TQ‘C"’\_\ |

30

The preparation was carried out as already described starting from 125 mg
(0.35 mmol} of 4-[5-(5,5,8,8-tetramethyl-5,8,7, 8-tetrahydronaphthalen-2-yl)-1,3,4-
thiadiazol-2-yl]piperidine and 76 il (0.53 mmol) of 4-bromobutyl acetate. The pro-

35 tecting group was cleaved off by means of a 1N NaOH solution in methanol. The



84 ny,

| ene- 2- carbonyphydra2|nocarbonyllplperldlne 1- carboxylic acid tert-butyl

solid,

LCVB: 442 [MtH], HPLC. Rt. = 2.90 min (nmethod A). 1H NMS (500
MHz, DVBOVOsut/eseate d TFA) 6 = 7.90 (d, J=1.9, 1H), 7.72 BCBP2010/007003
Preparation of 445-(5,5,8,8-tetranethyl-5,6, 7, 8-tetrahydronapht hal en-2-y1) -
1, 3, 4- oxadi azol - 2-yl ] pi peri di ne 30400 (0 87 mmol ) of
41N - (5,5, 8, 8-tetranet hyl-5, 6, 7, 8- tet1|7€thydronapht ha-

ester were dissolved in..4

o The o bl MRE b liige Sk oarB o BRRatRY e BB Elar o R o a2 C O

al kal i ne andckigtidey Beatgent wits rtﬁlﬁ\okhﬁ HEhyl ether. The orgam c phase was

dried and stri pp@ehgobdlidt QCNIISYQESEVHH]ZHPIIQ, RRE=2.87 RirYéndthed A)ret hod A) ,

4L1 ?XES ?305 g’"g‘bq WETSE @Hée‘l{?er?fed TFA) 8= 7.00(d J=1.9, 1H), 7.72 -
V1) -1 5, 4. ox AT NEDA $3p|7|d1§r(ﬂ‘d| K146 BT, 100.45.50 - 518 (B 2Bhr3 on vas
carried out a8319ghr, @bigly3. gles Griided 45, ax 41 (g J£ 100 21D, g4 (. 15(nmrak)) 1.62 —

o et 2 T AT el A P R B ) 2 e

oxadi azol -

pro-
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Preparation of 5-{4-[5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)-1,3,4-thiadiazol-2-yl]piperidin-1-yl}pentan-1-ol

. N-N
I \>_C
S _\__\_
_\

The preparation was carried out as already described via a reductive amination
starting from 125 mg (0.35 mmol) of 4-[5-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
napnthalen-2-yl)-1,3,4-thiadiazol-2-yl]piperidine and 72 mg (0.70 mmol) of 5-
hydroxypentanal. The product was purified by means of preparative HPLC and
converted into the hydrochloride by treatment with methanolic HCI.

84 mg, solid, LCMS: 442 [M+H], HPLC: Rt. = 2.90 min {method A).

'H NMR (500 MHz, DMSOQ/ deuterated TFA) & = 7.90 (d, J=1.9, 1H), 7.72 -
7.65 (m, 1H), 7.53 — 7.48 {m, 1H), 4.47 - 4.38 (m, 1H), 3.68 (d, J=13.6, 2H), 3.62 -
3.46 (m, 2H), 3.23 - 3.11 (m, 4H), 2.44 - 2,36 (m, 2H), 2.21 - 2.09 {m, 2H), 1.86 -
1.69 (m, 7H), 1.58 — 1.37 (m, 3H), 1.32 (d, /=12.7, 12H).

Preparation of 4-[5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
1,3,4-oxadiazol-2-yl]piperidine

@jN,N \(Oj\o’k - Q@’TZ\}—CNH

400 mg (0.87 mmol) of 4-[N'-(5,5,8,8 -tetramethyl-5,6,7,8-tetrahydronaphtha-
lene-2-carbonyl)hydrazinocarbonyl]piperidine-1-carboxylic acid tert-butyl ester were
dissolved in 4 ml of phosphory! chloride and stirred at 90°C for 1 h. The reaction
mixture was fipped into 120 ml of ice-water, rendered alkaline and extracted 3 times
with diethyl ether. The organic phase was dried and stripped off to dryness.

124 mg, Rt. = 2.74 min {(method A), L.CMS: 340 (M+H).

The



10 tecting group was cl eaved off by nmeans of a 1N NaOH solution in

nmet hanol . whm1poesadiect was purified by neans of preparati vRCHRRIDI0/U7803
product is in the formof the TFA salt. 21 ng, solid, LCVS: 412 [ MtH],
HPL.C. Rt. = 2.76 min (nmethod A). 1H NVR (400 MHz, DVSQ deuterated TFA) 6
=7.98 - 7.92 (m 1H, 7.79 - 15 Pbepar ati on of

54445- (5,5, 8, 8-tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en- 2-

AR b e e e A e N A

from 50 ng ( ®1)H103, Avmayliagbl-2-yl]piperidin-1-yl}butan-1-ol

4-[5-(5,5,8,8-tetranmet hyl-5, 6, 7, 8-t etrahydronapht hal en-2-y1)-1, 3, 4- oxadi azo
| -2-yl] pi per| di ne and 21 I (0.20 mmol) of 5-hydroxypentanal. 13 ng, oil,
LCVB: 426 [ M+H], . R NZ/2. mn (msthod A). 1H NWR (400 MHz, DwvsQO
deuterated TFA) B §dd, 11) 1.8, 1H), 7.79 - 7.73 (m 1H) 7.53
(d, J=8.3, 1H), 3.57 (m 2H), .(55 - 3.35(m 3H, 3.26 - 3.08 (m
Vs , 2.35 - 2.07 (m 2H), 1.83 - 1.66 (m 6H), 1.59 -

1.49 (m 2H), 1.748> 1.37 (m 2H),
The preparation was carried out as already described starting from 75 mg

(0.15 mmol) of 4-[5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-1,3,4-
oxadiazol-2-yljpiperidine and 33 ul (0.23 mmol) of 4-bromobutyl acetate. The pro-
10 tecting group was cleaved off by means of a 1N NaOH solution in methanol. The
product was purified by means of preparative HPLC. The product is in the form of
the TFA salt.
21 mg, solid, .CMS: 412 [M+H], HPLC: Rt. = 2.76 min (method A).
"H NMR (400 MHz, DMSQY/ deuterated TFA) 8 = 7.98 — 7.92 (m, 1H), 7.79 —
L 7.72 (m, 1H), 7.54 (d, J=8.3, 1H), 3.68 (d, J=12.5, 1H), 3.56 — 3.47 (m, 3H), 3.47 —
3.36 (m, 1H), 3.22 — 3.11 (m, 4H), 2.41 (d, J=12.5, 2H), 2.19 - 2.06 (m, 2H), 1.87 —
1.69 (m, 6H), 1.60 — 1.47 (m, 2H), 1.32 (d, J=8.6, 12H).

15

Preparation of 5-{4-[5-{5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)-1,3,4-oxadiazol-2-yl]piperidin-1-yl}pentan-1-ol

20 hr:I?—CN‘\_\_\ |

0

{0 The preparation was carried out as already described via a reductive amination
starting from 50 mg (0.10 mmol) of 4-[5-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydro-
naphthalen-2-yl)-1,3,4-oxadiazol-2-yl]piperidine and 21 mg (0.20 mmol) of
5-hydroxypentanai.

13 mg, oil, LCMS: 426 [M+H], HPL.C: Rt. = 2.78 min {method A).

"H NMR (400 MHz, DMSQ/ deuterated TFA) 8 = 7.96 (dd, J=11.5, 1.8, 1H),
7.79 =773 (m, 1H), 7.53 (d, J=8.3, 1H), 3.73 — 3.57 (m, 2H), 3.55 — 3.35 (m, 3H),
3.26 - 3.08 (m, 4H), 2.41 (d, J=12.9, 2H), 2.35-2.07 (m, 2H), 1.83 — 1.66 (m, 6H),
1.0 —1.49 (m, 2H), 1.48 — 1.37 (m, 2H), 1.32 (d, J=8.6, 12H).

25
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1.32 (d, J=8.6, 12H). WO 2011/ 082732PCT/ EP2010/ 007003 176 Pr eparati on
of 413- (51V92811818¥'@?rarret hy1-5, 6, 7, 8-t et r ahydr onapht hal en-F&TyEf2010/007003

1, 2, 4- oxadi azol - 5-yapi peri di ne 15 Step a: The preparation was
carried out as al ready described usi n9 EDCI and HOBt in DWF starting from
751 mg (3.05 mol ) of N-hydroxy-5,5, é -tetranethyl-5,6,7, 8-

t et rahydr onapht hal ene- 2- car boxam di ne (preparation already descri bed above)

d 20769 f 4
mono- ter t - but ?”gg?gml"g“ﬁ ETS‘%%P%%?“‘]"“V&gé?aém?‘%“a}%&%ﬁ@*ﬂ?a'e"é\)é’ 458
(MtH) . Step b4-oxadiagad-Soiliesridinen was carried out as al ready described

usi ng Burgess reagent startlng from100 ng (0.18 mml) of the prod J<rom
step b. 2537 ny sol | d, Rt. 4.15 min (nethod A). Step c:

protecting ghngup wa$ cl eave off as aI ready descri bed usi ngoH rret hanol
startifg f@' pduct fr he product \is in ortm of the
hydr ochl ori de ‘ ng:t, sol i 1mn(rreth 340 (M+H).

10 N

z%
=

—— e il

15

Step a:

The preparation was carried out as already described using EDCI and HOBt in
DMF starting from 751 mg (3.05 mmol) of N-hydroxy-5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalene-2-carboxamidine {preparation already described above) and

50 769 mg (3.35 mmol) of piperidine-1,4-dicarboxylic acid mono-tert-butyl ester.

924 mg, oil, Rt. = 3.52 min {method A}, LCMS: 458 (M+H).

Step b:

The preparation was carried out as already described using Burgess reagent
starting from 100 mg (0.18 mmol} of the product from step b.
25 37 mg solid, Rt. = 4.15 min (method A).

Step c:

The protecting group was cleaved off as already described using HCI in metha-
nol starting from the product from step c. The product is in the form of the hydro-
chloride.

30 7 mg, solid, Rt. = 2.91 min (method A), LCMS: 340 (M+H).

H NMR (400 MHz, DMSO/ deuterated TFA) 5 =8.00 (d J=1.8, 1H), 7.78 (dd

3.16 (td, J-12.7, 3.0, 2H), 233 (dd, J—14.4, 3.5, 2H), 220-205 (m, 2H), 173 (s,
4H), 1.31 (d, J=6.8, 12H).
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1H NMR (400 MHz, DvVsQ' deuterated TFA) 5 = 8.00 (d, J=1.8, 1H), 7.78 (dd,
J=8.2, 1.902btes2#%250 (I1: J=8.3, 1H), 3.57 - 3A7 (m 3HpcHErbidmtoos
J=12.7, 3.6, 2H), 3.16 (td, J=12.7, 3.0, 2H), 2.33 (dd, J=14.4, 3.5, 2H),
2.20 - 2.05 (m 2H), 1.73 (s, 4H, 1.31 (d, J=6.8, 12H). WO

2011/ 082732PCT/ EP2010/ 007003 177 1Preparati on of
4-{4-(3-(5,5,8,8-tetramethyl-5, 6, 7, 8-tetrahydronapht hal en- 2-

yl)-1, 2, 4- oxadi azol - 5-yl i pi peri di n-1-yCout an- 1- 01 The preparation
was carried outPrgpagtiosefif- &e@dﬁl%ﬁ -tetramethyl 56 GontetrahygronanidhalgBi?y of
443- (5, 5, 88- {ipH[napkhdidz6i-Syl[Fipkatinahydboaaphbhal en-2-y1) -1, 2, 4-

oxadi azol - 5-yl | pi peri di ne hydrochl ori de and 55 p1(0. 38 nnDI) of

4- br omobutyl 10acetate. The protecting group was cl eaved off by nmeans of a
IN NaCH sol ution in netk he product was purified by means of
prepargtive HPLC ' of the hydrochl oride. 55 ng, solid,
LCVB: 412 [ MtH] @@ . = 2.91 m\idnmethod A). 1H NVR (400 MHz, DVBQ
deuterated TFA) XYg.~#96 - 7.89 (m 1H), 7.76 - 15 Preparati on of
5-{4.13-(5,5, 8,8 tetranmet hyl -5, 6,7, 8-tetrahydronapht hal en- 2-

y1l) -1, 2, 4- oxadi Bzoprepangtibivae thdicd olt yl3IR@ay asschived stértthg fronT B8 my epar ati on

was carried Y [ rting
from 95 g (8- %%@?@ﬁf@? (6 SPEE BBV oy R RaBThaBY 2C‘Qt§%%ydr o-
25napht hal en®%adjagpl-3-y p‘m@&%h%@i%@ a5ilg| g e KQi?’%@""FR}h?WC*HPB}OPH@ and 52 ny
(0.51 fPol) adetatehYidk proyaating arab wasdlenyed sffloy dhedn€MBa 1826aMesblufiorPLC. Rt .
ot 2.94 mn (FRIIRAEI. Mhe product was purified by means of preparative HPLC and is in the
form of the hydrochlioride.

55 mg, solid, LCMS: 412 [M+H], HPLC: Rt. = 2.91 min (method A).

"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.96 — 7.89 (m, 1H), 7.76 —

7.67 (m, 1H), 7.49 - 7.43 (m, 1H), 3.62 (d, J=12.2, 2H), 3.50 — 3.38 (m, 3H), 3.18 —

15 3.05 (m, 5H), 2.35 (d, J=12.5, 2H), 2.13-- 1.99 (m, 2H), 1.78 — 1.63 {m, 6H), 1.52 —
1.38 {m, 2H), 1.25 (d, J=5.1, 12H).
Preparation of 5-{4-[3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)-1,2,4-oxadiazol-5-yl]piperidin-1-yl}pentan-1-ol
-0
N
N
o]
t The preparation was carried out as already described via a reductive amination

starting from 95 mg (0.26 mmol) of 4-[3-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
25 naphthalen-2-yl)-1,2,4-oxadiazol-5-yllpiperidine hydrochloride and 52 mg
{0.51 mmol) of 5-hydroxypentanal.
78 mg, solid, LCMS: 426 [M+H], HPLC: Rt. = 2.94 min (method A).
"H NMR (400 MHz, DMSO/deuterated TFA) 8 = 7.95 — 7.89 (m, 1H), 7.75 -
7.66 (m, 1H), 7.46 —7.39 (m, 1H), 3.65 - 3:55 (m, 2H), 3.47 — 3.35 (m, 3H), 3.17 —
3.01 (m, 4H), 2.38 — 2.01 (m, 4H), 1.73 = 1.59 (m, 6H), 1.51 - 1.28 (m, 4H), 1.27 —

30 1.20 (m, 12H).
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1H NWVR (400 MHz, DMVSQO deuterated TFA)15 = 7.95 - 7.89 (m 1H), 7.75 - 7.66
(m 1H), Wo4611708Z7339 (m 1H), 365- 3:55 (m 2H), 3.47 - FEIEL2N0/BFH)3 3. 17
3.0l (m 4H), 2.38 - 2.01 (m 4H), 1.73 - 1.59 (m 6H), 1.51 - 1.28 (m
4H), 1.27 1.20 (m 12H). WO 2011/082732PCT/ EP2010/ 007003 178
Preparati on of 444-(5, 8-dinethyl-5,61788-tetrahydronapht hal en-2-y1)-
t hi azol - 2-yl i pi peri di ne
Preparation of 4-[4-(5,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidine

i Br 3 0 |2,)—CN
o - ot — oo

The preparation was carried out as already described starting from 1.09 g
(2.05 mmol) of 2-bromo-1-(5,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl}-
ethanone and 500 mg (2.05 mmol) of 4-thiocarbamoylpiperidine-1-carboxylic acid
10 tert-butyl ester. The product is in the form of the hydrobromide.
e 514 mg, solid, Rt. = 2.55 min (method A), LCMS: 327 (M+H).
L "H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.92 (s, 1H), 7.77 (d, J=5.2,
1H), 7.74 - 7.64 (m, 1H), 7.25 (t, /=8.7, 1H), 3.50 — 3.40 (m, 3H), 3.19 - 3.04 (m
2H), 2.99 - 2.81 (m, 2H), 2.29 (d, J=11.7, 2H), 2.08 — 1.92 (m, 3H), 1.81 - 1.79 (m,
.5 1H), 1.67 = 1.53 (m, 1H), 1.52 - 1.40 (m, 1H), 1.36 — 1.22 (m, 6H).
Preparation of 4-{4-[4-(5,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-1-yl}butan-1-ol

8
| ?—C“\_\
N
-0
20
i

The preparation was carried out as already described starting from 150 mg
(0.37 mmol) of 4-[4-(5,8-dimethyl-5,6,7,8-tetrabydronaphthalen-2-yl)thiazol-2-yl]-
piperidine hydrobromide and 109 ul (0.74 mmol) of 4-bromobutyl acetate. The pro-
tecting group was cleaved off by means of a 1N sodium hydroxide solution in
25 methanol. The product was purified by means of preparative HPLC and is in the
form of the hydrochloride,

54 mg, white solid, LCMS: 399 [M+H], HPLC: Rt. = 2.86 min (method A).

"H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.92 — 7.83 {m, 1H), 7.79 (d,
J=7.6, 1H), 7.75 - 7.66 (m, 1H), 7.26 (dd, J=11.8, 8.2, 1H), 3.67 (d, /=12.2, 2H),
3.54 —3.39 (m, 3H), 3.22 — 3.11 (m, 4H), 2.99 — 2.84 (m, 2H), 2.38 (d, J=14.0, 2H),
2.13 (dd, J=23.6,12.5, 2H), 2.07 - 1.88 (m, 1H), 1.92 - 1.72 (m, 3H), 1.66 — 1.44
(m, 4H),.1.36.~.1.24.(m-BH)...
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35



The preparation was carried out as already described starting from1.09 g
(2. 05 moWVP 281 1/882BRono- 1- (5, 8- di met hy1-5, 6, 7, 8-tet rahydro‘ﬁ%ﬂﬁgm%q/@ﬁﬂoé yl)
et hanone and 500 ng (2.05 mmol) of 4-thiocarbanoyl pi peri di ne-1-carboxylic
acid 10tert-butyl ester. The product is in the formof the hydrobron de.
514 my, solid, Rt. = 2.55 nin (rrethod%, LCVS: 327 (M+H) 1H NMR (400 MHz,
DVSQ deuterated TEA) 6 = 7.92 (s, 7.77 (d, J=5.2, , 1.74 - 764

(2.mggl-H)2 ;125 (Prgpardt ?5% "4[43@ d‘?‘e%ﬁﬂ)or L A %%Tygﬁ%%ht%ﬁ%%l 2179

(m 1H), 1. 6 lazol- -yl]plperldm 1-y|}pentan “1-ol

SN ARt

The preparation was carried out as already described via a reductive amination
starting from 100 mg (0.25 mmol) of 4-[4-(5,8-dimethyl-5,6,7,8-tetrahydronaphtha-
len-2-yl)thiazol-2-yl[]piperidine hydrobromide and 50 mg (0.49 mmol) of 5-hydroxy-

10 pentanal. The product is in the form of the hydrochloride.
66 mg, white crystals, LCMS: 413 [M+H], HPLC: Rt. = 2.89 min (method A).
"H NMR (500 MHz, DMSQ/ deuterated TFA) 8 = 7.89 (dd, J=23.5, 1.2, 1H),
7.79 (d, J=6.8, 1H), 7.75 - 7.64 (m, 1H), 7.26 (dd, J=11.5, 8.2, 1H}, 3.66 (d, /=12.5,
2H), 3.52 — 3.38 (m, 3H), 3.20 - 3.08 (m, 4H), 3.00 — 2.82 (m, 2H), 2.37 (d, J=13.3,
2H), 2.11 (dd, J=23.4, 12.6, 2H), 2.05 — 1.97 (m, 1H), 1.92 - 1.82 (m, 1H), 1.81 —
15 1.87 (m, 2H), 1.66 — 1.57 {(m, 1H), 1.56 - 1.45 (m, 3H), 1.45-1.37 {m, 2H), 1.36 —
1.23 (m, 6H).

Preparation of 2-(4-{1-[4-(5,5-dimefhy!-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-4-yl} piperazin-1-yl}ethanol

s
20 / N/>—N N o

N
N/ ...\—OH

The preparation was carried out as already described above in 2 steps starting
from 200 mg (0.80 mmol) of 2-(4-piperidia-4-ylpiperazin-1-yethanol hydrochloride.
In the 2nd step, the ring closure was carried out starting from the corresponding
urea and 103 mg (0.37 mmol) of 2-bromo-1-(5,5-dimethyl-5,6,7 ,8-tetrahydronaph-
thalen-2-yl)ethanone. The product was purified by means of preparative HPLC and
is in the form of the hydrochloride.
13 mg, solid, Rt.= 2.60 min (method .4), LCMS: 455 (M+H).
'H NMR (400 MHz, DMSQY deuterated TFA) 8 = 7.64 (d, J=8.2, 1H), 7.54 (s,
30 1H), 7.43 (d, J=8.3, 1H), 4.11 (d, J=12.7, 2H), 3.86 — 3.79 (m, 4H), 3.76 - 3.65 (m
3H), 3.44 — 3.36 (m, 3H), 3.19 (1, J=12.4, 2H), 2.85 — 2.76 (m, 2H), 2.21 (d, /=10.4,
BH), 1.92 -1.75 (m, 5H), 1.72 - 1.62 {m, 2H), 1.29.(s,.6H). .

S
"
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- 1.53 (m 1H), 1,52- 140(m1H), 1.36 - 1.22 (m 6H). Preparati on of
4-{444- (5ve-2811/M82191- 5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) - PCT/EP2010/007003

t hi azol - 2-yli pi peridin-1-yl}butan-1-01 -0 The preparation was carried
out as already described starting from 150 ng (0.37 mmol) of

414- (5, 8-di met hy1-5, 6, 7, 8-t et r ahydr oA8pht hal en- 2- yQ&t hi azol - 2-yl k pi peri di ne
hydr obrom de and 109 p1(0.74 mmol) of 4-bronobutyl acetate. The pro-

tecting group s cl| eave f Ry Jre N sodi um QX1 ution in
25 et baol - THISBRAIRRO -G be P BRSO A R AR R R o T s
in the form Ylpippddingd-erhpyyliciecid tertiyivlwstare solid, LCVS: 399 [ M+H],

HPLC. Rt. = 2.86 mn (pethod A). 1H NWVR (500 MHz, DvVsO

deut erat ed TEA) 92 5. 7.83 (g 1 7.oL d, J=7.6, 1H),
(m 1H), 7.26 (d N6 8.2, 1HN—B. BN—(d,\ J=12_ZP3 3p3p
(m 3Hp, 3.22 - ‘ m 4H), 2.9N- 284 (on 2H), 2.38 (d, & L & 2H),
2.13 (dd, J=23.6, 12.5, 2H). 2.07- 1.98 (m 1H), 1.92 - 1.72 (m 3H), 1.66-
1.44 WD 2011/082732PCT/ EP2010/ 007003 179 Preparati on of
5-{4-(4-(5,8-dinethyl-5, 6,7, 8tetrahydronapht hal en-2-y1) -

t hi azol - 2-yl ] pi peri din-1-yli pentapn-sl- 0£1- h-\ _
step b é@j?‘{/w%;ié

10

Step a:
~ The preparation was carried out as already described starting from 500 mg
(2.05 mmol) of 2-bromo-1-(8-methyi-5,6,7,8-tetrahydronaphthalen-2-yl)ethanone
and 500 mg (2.05 mmol) of 4-thiocarbamoylpiperidine-1-carboxylic acid ferf-butyl
15 ester. The product is in the form of the hydrobromide.
Solid, Rt. = 2.48 min {method A), LCMS: 313 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.87 (d, J=12.1, 1H), 7.83 —
7.61 (m, 2H), 7.19 (dd, J=76.4, 8.0, 1H), 3.50 — 3.40 (m, 3H), 3.12 (t, J=11.4, 2H),
2.99 - 2.87 (m, 1H), 2.84 — 2.70 (m, 2H}, 2.29 (d, /=13.7, 2H), 2.08 — 1.97 {m, 2H},
1.96 —1.82 {m, 2H), 1.77 ~ 1.66 (m, 1H), 1.59 — 1.49 (m, 1H), 1.30 (dd, 4=18.0, 7.0,
20 3H).

Step b:

150 mg (0.38 mmol) of 4-[4-(8-methyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-ylpiperidine from step a were dissolved in 3 mil of DMF, 64 pl (0.46 mmol)
of triethylamine and 98 ul of di-ferf-buty! dicarbonate were added, and the mixture
was stirred at room temperature for 2 h. The mixture was treated with a 10% citric
acid solution and extracted 3 times with DCM. The organic phase was dried, filtered
and stripped off to dryness.

200 mg, brown oil, Rt. = 4.15 min (method A}, LCMS: 413 (M+H).

25

30 4 enantiomers were isolated from the racemic mixture by means of chiral
chromatography. For each enantiomer, the protecting group was cleaved off as

already described using HCl in methanol. The enantiomers are in the form of the

hydrochloride.
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5-\o0 The preparation was carried out as already described via a

reducti vewearronagsemn starting from 100 ng (0.25 mol ) of PCT/EP2010/007003

4-14- (5, 8-di net hyl-5, 6, 7, 8-t etrahydronapht hal en-2-yl)thiazol -2-yl Thi peridin
e hydrobrom de and 50 ng (0.49 mmol ) of 5-hydroxy- 10pentanal. The product
isin the formof the hydrochloride. 186 ng, white crystals, LCVS: 413

[ MiH , HPLC. Rt. :289 mn(rrethod A) 1H NI\/R(500I\/Hz DVSQO
deut er at ed TFA) g (d, J=6.6, 1H), 7.75 -
7.64 (m 1H), 74E‘6((§&é M%! hylsb, @7 88tezfah!115°"aﬁ"ﬁ@'%'&rz-ﬂ)ﬂl'?@2!2'14) 3.52 - 3.38
(m 3H), 3.2piperidi®8 (m 4H), 3.00 - 2.82 (m 2H), 2.37 (d, J=13.3, 2H),
2.11 (dd, J=23.4, 12.6, 2H), 2.05; 1.97 (m 1H), 1.92- 1.82 (m 1H), 1.81 -
151.67 (m 2H), 1.66 - 1. , 1.56- 1.45(m 3H), 1.45- 1.37(m 2H),
1.36 - 1.23 (m 6K). .
2-(4-{&14- (5, 5- 5,6, 7, 8-tetrahydronapht hal en-2-y1) -

t hi azol - 2-yl ] pi fgr L& yl i pi perazi n-1-ypethanol S 20IrTh NN CH The
preparation was cdrried out as already described above in 2 steps starting
from 200 ng (0.80"mvl) of 2-(4-piperidin-4-ylpiperazin-1-yDethanol

hydrochl oride. 25y nsélmea?ncbﬁé%mq@é}ﬁoahng@%ﬂew’ﬁﬁ carried out starting
fromthe correspondi ng urea and nmg (0.37 nmmol ) of

2- brono-1- (5, 5-di nethyl-5, 6, 7, 8-tetrahydronapht hal en- 2- ypet hanone. The
product was pur4-{4- ﬁB)-ﬁW@tbnh%Gd'fB -etepadeaiapbthiperc2atidhiazolihylihe form of the
hydrochPori dgipetigin@m, solid, Rt.= 2.60 nin (method A), LCVS: 455 (MrH). 1H
NVR (400 MHz. DIVBO’ deut er gt ed TEA) 6 = 7.64 (d, J=8.2, 1H), 7.54 (s, 30
WD 2011/ 082732PCT/ EP2010/

4

15
3 mg, solid, Rt. = 2.73 min (method A), LCMS: 313 (M+H}).
4-[4-((S)-8-Methyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperidine
8
N
3 mg, solid, Rt. = 2.72 min (method A), LCMS: 313 (M+H).
25 4-[4-((R)-8-Methy!-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yI]-
piperidine
S
val
N
30

3 mg, solid, Rt. = 2.72 min (method A), LCMS: 313 (M+H).
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180 Preparation of
4- (4- ( 8- mebhyiizdszB27, 8-t et rahydr onapht hal en- 2- yQt hi azol - 22CT/EP2010/007003

yl i pi peridine-1-carboxylic acid tert-butyl ester 10 step b Step a:
The preparation was carried out as already described starting from 500 ng
(2.05 mmol ) of 182

2-brono-1-(8-nethyl -5, 6,7, 8tetrahydronapht hal en- 2- ypet hanone and 500 ny
(2.05 mmol ) of 4-thiocarbanoyl pi peri di ne-1-carboxylic acid tert-hutyl
15ester. The priygparatios qfﬁ'-It4r(é=5r,§Bﬁ?féamﬁﬂw'-ﬁgﬁd%ﬁ?tﬁhva@"asmthﬂ,e"1%-. = 2.48
m n (et hod W)thidzoM3:ylipigkridifid¥-cathbXYNR acED0 MHz, DVSQ' deuterated TFA) 6 =
7.87 (d, J=12.1, 1H), 7.83 - 20 Step b: 150 nmg (0.38 mmolg of

44448- net hy1- 6, &, 7 & r ahydr onjpht hal en-2-y1) - thi | - 2-yj| ] piger \di e
fromstep a were”di wed in 83" niNOf DMF, 64 pl(0.4
triethylamne a gf di-tert di carbonat e
m xture 25was st roomtenperatlre for 2 h. Thg\m xture was treated
with a 10%citric acid solution and ji racted 3 tines with DCM The organic
phase was dried, filtered and stripped off to dryness. 200 ng, brown oil,
Rt. = 4.15 min (nmethod A), LCMS: 413 (M+H).

S
E— @1’ O
10 ©

Step a:
The preparation is carried out as already described starting from 4.8 g
(11.56 mmo!) of 2-bromo-1-(8-methyl-5,6,7,8-tetrahydronaphthalen-2-yl)ethanone
15 and 2.5 g (11.56 mmol) of 1-thiocarbamoylpiperidine-4-carboxylic acid ethyl ester.
The product is in the form of the hydrobromide.
4.5 g, green solid, Rt. = 3.56 min (method A), LCMS: 427 (M+H).

Step b:
: 3.5 g (6.90 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
20 yl)thiazol-

2-yl}piperidine-4-carboxylic acid ethyi ester hydrobromide from step a were
slurried in 25 ml of THF, 21 ml of water and 843 mg (34.48 mmol) of lithium
hydroxide were added, and the mixture was stirred at room temperature overnight.
The reaction mixture was evaporated in a rotary evaporator, adjusted to pH=1
using a 1N hydrochloric acid solution and then extracted twice with EA. The com-

25 bined organic phases were dried over sodium sulfate, filtered and evaporated.
2.7 g, green foam, Ri. = 3.09 min (method A), LCMS: 399 (M+H).
"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.60 (d, J=1.7, 1H), 7.50 —
7.41 (m, 2H), 4.05 (d, J=13.3, 2H), 3.60 — 3.48 (m, 2H), 2.74 — 2.65 (m, 1H), 2.11
(dd, J=13.7, 3.5, 2H), 1.93 — 1.80 (m, 2H), 1.72 (s, 4H), 1.31 (d, /=12.7, 14H).
30

35



304 enantioners were isolated fromthe racem c m xture by nmeans of chiral
chr omat ogWapERI/SFBE each enantioner, the protecting groudGlaEP281ERVEY of f
as al ready described using HCl in nethanol. The enantioners are in the form
of the hydr ochloride. WD 2011/082732PCT/ EP2010/ 007003 181

414-US) - 5- Met hyl -5, 6, 7, 8- t et r ahydr ondBht hal en- 2- yQt hi azol - 2-y1] - pi peri di ne
2 nyg, SO|Id R. = 2. 73 mn (method A), LCVS: 313 (VEl)

4-[4- ((R) -5-Methyl-5.6, f

o per  dime. 3 rierapip o P S HRAI R T, ifyt%k@r%bféh%%w

444-US) - 8- I\/E?ﬂﬁ?hlsﬂﬁ -2y lipipedidinryimathylamincathanglox hi azol - 2-y1] - pi peri di ne
3 ng, solid, Rt. = 2572 mn (nethod A), LCMS: 313 V\EI) 5

254-[4- ((R) - t hyfl- }-@ﬁ;{?et r ahydr onapht hal en- @1—]{

pi peri di ne Yy * N ——

5
S
’ N%NQ‘\N
o

_____ Step a:
Lo 200 mg (0.50 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaphthalen-
2-yhthiazol-2-yi]piperidine-4-carboxylic acid are dissolved in 8 ml of DMF, and
112 pi (1.00 mmol) of N-methylmorpholine, 194 mg (1.00 mmol) of N-(3-dimethyl-
aminopropyl)-N'-ethylcarbodiimide hydrochloride and 140 mg {1.00 mmol) of 1-
hydroxybenzotriazole hydrate are added. The solution is stirred at room tempera-
ture for 30 min, then 38 pl (0.60 mmol) of ethanolamine are added, and the mixture
is stirred further at room temperature overright. About 10 ml of a 1N hydrochleric
acid solution were added to the reaction mixture, which was then extracted with EA.
The water phase was subsequently rendered alkaline using a 1 M sodium hydrox-
20 ide solution and extracted twice with EA. The last organic phases were combined,
dried using sodium sulfate, filtered and evaporated. The product was purified by
means of preparative HPLC and is in the form of the TFA salt.
126 mg, solid, LCMS: 442 [M+H], HPLC: Rt. = 2.87 min'(method A).

10

15

o Step b:

25 The preparation was carried out as already described using 350 pl (.35 mmol)
of a 1N lithium aluminium hydride solution in THF starting from 126 mg (0.23 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl}thiazol-2-yl]-
piperidine-4-carboxylic acid

(2-hydroxyethyl)amide from step a. The product was purified by means of
preparative HPLC and is in the form of the TFA salt.

30 36 mg, green oil, LCMS: 428 [M+H], HPLC: Rt. = 2.73 min (method A).

"H NMR (500 MHz, DMS O/ deuterated TFA) & = 7.56 (s, 1H), 7.40 (s, 2H), 4.05
(d, J=13.2, 2H), 3.72 - 3.62 (m, 2H), 3.35 (t, J=11.5, 2H), 3.05 - 2.98 (m, 2H), 2.90
(d, J=6.8, 2H}), 2.12 = 2.02 (m, 1H), 1.93 (d, J=11.2, 2H), 1.65 (s, 4H), 1.47 — 1.36
(m, 2H), 1.24 (d, J=15.2, 12H).

35



303 ny, solid, Ri. = 2.72 min (method A), LCMS: 313 (WEl). WO

2011/ 082 A30RaI/0EPA210/ 007003 182 Preparati on of PCT/EP2010/007003
114- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-
y1)thi azol - 2-yl ] pi peri di ne-4-carboxylic acid JLI 0 5 NN Step a: The

preparation is carried out as already8d4escribed starting from4.9 g (11.56
mml ) of 2-brono-1-(8-nethyl-5,6,7,8-tetrahydronapht hal en-2-yl) et hanone

cthyl ester.  THISBPERRECT ety B BB el BB AT g, gr cen
solid, Ri. =napiBBalenr2-yitbidzoti24)]pinetidd-44amethyi)aminQetaro]

] 8 O
O~ . Lo~
N ¥
5 o T e M,

S
! N/>"N \
/ 10
10

Step a:
£ The preparation was carried out analogously starting from 80 mg (0.20 mmol)

of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylthiazol-2-yl]-
piperidine-4-carboxylic acid and 19 ul (0.24 mmol) of 2-methylaminoethanol.
114 mg, yellow oil, LCMS: 456 [M+H|, HPLC: Rt. = 2.93 min (method A).
15

Step b:
The reduction was carried out as already described using 375 ul {0.38 mmol) of

a 1N [ithium aluminium hydride solution in THF starting from 114 mg (0.25 mmol) of
1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidine-4-
carboxylic acid
. 20 (2-hydroxyethyl)methyiamide from step a. The product was purified by means
of preparative HPLC and is in the form of the hydrochloride.
31 mg, grey ocil, LCMS: 442 [M+H], HPLC: Rt. = 2.77 min (method A).
"H NMR (500 MHz, DMSQ/ deuterated TFA)8=7.61(d, J=1.7, 1H), 7.50 -
7.42 (m, 2H), 4.14 (d, J=13.0, 2H), 3.87 -- 3.78 (m, 2H), 3.46 (t, J=13.0, 2H), 3.39 -
: 3.30 (m, 1H), 3.27 = 3.18 (m, 2H), 3.10 — 3.02 (m, 1H), 2.91 (s, 3H), 2.34 — 2.22 (m,
1H), 2.02 (dd, J=41.6, 12.5, 2H), 1.72 (s, 4H), 1.57 — 1.44 (m, 2H), 1.31 (d, J=15.1,
13H). .

25

3-({1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
yl]piperidin-4-ylmethyl}amino)propan-1-ol:

S
30
N
[~ C)—\N_
N\

OH

The preparation was carried out analogously to the processes described
35 . abO\le.
16 mg, vellow oil, LCMS: 442 [M+H], HPLC: Rt. = 2.66 min (method A).



3.5 g (6.90 nmol ) of

1-[ 4- (5, 5wy Rut/etzranet hy1l- 5, 6, 7, 8-t et rahydr onapht hal en- 2- p2oyPIot tvoernes -

2-yl ] pi peridine-4-carboxylic acid ethy: ester hydrobrom de fromstep a were
slurried in 25 mM of THF, 21 m of water and 843 ng (34.48 mol) of lithium
hydr oxi de were added, and the m xturelBdas stirred at roomtenperature
overnight. The reaction mxture was evapor at ed in a rotary evaporator,
adjusted to pH=]l usindg a 1N hydrochloric acid solution and then extract ed
twice with EA ThEMbRO0I4E, o} aerRtedp N8 3 f5e 10 7et? Gu i, 4688 um

sul fate, fil {&red12aBdzeHpe St @d. =2.8MHg 2Hg;rM(cfdoam23F5 B8.6H3.239, 8108 - et hod
¢) GOL?(;/B J3919% '\('E‘H'DZH 2.91 (d, J = e-8IHIMY % 5) % P—e'ﬁ 9Tiat e TF%’% 6 3 48
(m 2H), 274(Jt2J (Em% 11’36 2% 1%7 %SdéH ‘153, 82%38 Mz’ %éH? {7 ﬁbc’m 2H)
1.72(s5 4H), 12.1317_ (1l@aH).J=12.7, 14H. 30 WO 2011/ 082732PCT/ EP2010/ 007003 1
83 Preparati on of

2-({114- (5,5, 8,84etrarnet hyl-5, 6, 7, 84et rahydr onapht hal en2- yQ hi azol - 2-yl ] pi
peri di n-4-yl met hyl } am no) et hanol 10 Step a: 200 mg (0.50 mmol ) of
1-[4-(5,5,8,8-tetranmet hyl-5, 6, 7, 8-t etrahydr onapht hal en2-yQ hi azol - 2-yl | pi pe
ridine-4-carboxylic acid are dissolved in 6 M of DM, and 112 pl(1.00
nmol ) of N net hyl norpholine, 194 ng (1.00 mol) of N-(3-dinethyl-

10
15
20
25
30

35



15 am nopropyl)-N -et hyl carbodii m de hydrochl oride and 140 ng (1. 00 nmol)
of 1- hydwoxghenzotri azol e hydrate are added. The sol uti GICT/EP29T0/00F @A at
roomtenperature for 30 mn, then 36 pl1(0.60 mml) of ethanolam ne are
added, and the mxture is stirred further at room tenperature overnight.
About 10 m of a 1IN hydrochloric aci d88ol uti on were added to the reaction
m xture, which was then extracted with EA. The water phase was subsequently
rendered al kaline using a 1 M saodi um o] 20i de sol utio xtracted
L Co i th EA FIGESAED G gudytimaeky Tl r-e S Trstametiy B oo 1% od: um
sul fate, fi Ibﬁdr@daﬁhﬂhalaramr)ttnmhl-ziryih)lperuﬂudt—yl}msmplbutam-deblby neans of
preparative HPLC and isinthe formof the TEA sg@t. 126 ng, solid, LCWVE:
442 [MrH, HPLG Rt 2. 87 ngd) 4 met hed A) St ep b: 5tTh§ preparati on was
carried out @%gescrl bed ysi NC)OT 5 mol J" of_a 1IN Iithium
alum'nsumhyx}—t tion in THE starti roni26 ng (0.23 mol ) of
1-[4-(5,5,8, tetrarrethy15678tetralﬂ/dr pht hal en-2-yl)thi azol - 2-y1] -
pi peri di ne-4-carboxylic acid (2- hydr oxyet hyI )am de fromstep a. The

product was purified by means of preparative HPLC and i in the formof the
TEA salt. 3036 ng, green@il, LCVS: 428 [M+H, HPLC. Rt 2.73 mn (nethod

A) . NI\/R(50€5M—|Z DVsQ' d at TEA) 6 056/(3 1H), 7.40
(s 2H) , 40‘%‘ 2H) ,s'® 72 - 3] 62| ( 2H), 3.35 , J=11.5, 2H),
05-298(m€l:l)"I / (d,/3=6-8T 2H),;” 2. 2-2.02—(—m—]:|-|),—1>.93(d,

1 J=11.30 2H), 1.%5 (S, 4, 1.47- 1.36 (m 2H), 1.24 (dsta=l5.2, 12H). WO

2011/ 082732PCT/ EP2010/ 007003 184 Prepar ati on of
2-(nmethyl -{114- (5,5, 8, 8-tletramet hyl-5, 6, 7, 85\t et rahydr onapht hal en- 2. yl )t hi az
ol - 2-yl ] pi peri di n-4-yl net gyl } ami no) et hanol o\ro

o

8

15
LS @;OJ
Br
E :1)—4 Ay
step e
o}
20
o

Step a:

The preparation was carried out via a reduction amination (as already des-
o5 cribed) starting from 5 g (25.1 mmol) of 4-oxopiperidine-1-carboxylic acid tert-butyl

ester and 1.50 ml {25.1 mmol) of ethanolamine.
4.15 g, residue, LCMS: 245 (M+H).

Step b:
The preparation was carried out as already dvecribed starting from 400 mg

30 (1.84 mmol) of 4-(2-hydroxyethylamino)piperidine-1-carboxylic acid tert-butyl ester
from step a and 1.42 mi (9.8 mmol} of 4-bromobutyl acetate.
1.65 g, residue, LCMS: 359 [M+H].

Step ¢:
The protecting group was cleaved off as already described using HC! in diox-

35 ane starting from 758 mg (2.12 mmol) of 4-[(4-acetoxybutyl)-(2-hydroxyethyl}-



10 Step a: The preparation was carried out anal ogously starting from
0 ng (0. ™MD IembesR7af PCT/EP2010/007003
1-[4-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-yQ hi azol - 211] -

pi peri di ne-4-carboxylic acid and 19 p1(0.24 mol) of 2-nmethyl am noet hanol .
114 ng, yellow oil, LCVS: 456 [MtHI, ¥8PLC. Rt. = 2.93 nin (method A). 15

Step b: The reduction was carried out as al ready descri bed usi ng 375
]P;Lé?n Ciéidfmrr’rgl orfgg& Wcarlﬂ)g]xﬂljc%%}dnteHrQuWester rom slep b. %e produc is T %rt I ng

1-[4-(5,5,8 rtreqfrtlamb! Wbl@lds 7, 8-t et rahydr onapht hal en-2-yl )t hi azol - 2-yl ] pi
peri di ne- 4- car@@p(m I fés@@bd_(ZMSZESWM%yet hyl ) met hyl am de from step a. The
product was pur by neans of preparative HPLC and is in the form of the
hydr ochl ori de. §—é§9n-g grey oil, LCMS: 442 [MrH, HPLC Rt. = 2. m n
(method A). 1H NRRP'(BQG@'“WHSDW@ et @'f%’idédjeWNPd@taﬁ"'Vg f6‘1m €qo ”Jﬂzl 7, 1H),
7.50 - 25 (1.78 mmol) of acetic acid 4- [ (2-hydroxyethyl)piperidin-4-ylamino]butyl ester hydro-

3 ({114 gfn52ﬁloﬁaJﬁM;@g}m il B ol SR EER YR BNRBRLAR' Sitidoysl 820! -2-

preparati on was 1059 f%dj”@ut anal ogousl y to the processes described 35above.

Step e:
10 The preparation was carried out as already described starting from 800 mg

(1.01 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
ethanone and 452 mg (1.01 mmol) of 4-[(4 -hydroxybutyl)-(2-hydroxyethyl)amino]-
piperidine-~1-carbothioic acid amide from step d. The product was purified by means
of preparative HPLC and is in the form of the hydrochioride.

6 mg, solid, Rt. = 2.89 min (method A), LCMS: 486 (M+H).

15 'H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.63 (s, 1H), 7.50 = 7.41 (m,
2H), 4.32 — 4.19 (m, 2H), 3.97 (s, 1H), 3.83 (t, J=5.0, 3H), 3.58 — 3.36 (m, 5H), 3.29
—3.15(m, 10H), 2.32 —2.19 (m. 2H), 2.10 = 1.96 (m, 2H), 1.94 — 1.80 (m, 2H), 1.72
(s, 4H), 1.61 —1.52 (m, 2H), 1.31 (d, /=12.1, 12H).

Preparation of 4-[{1-[5-bromo-4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-

20
naphthalen-2-yhthiazol-2-yl]piperidin-4-yl}-(2-hydroxyethyl)amino]butan-1-ol
Br
yJ S
(0 S
N
25

0

The product is a by-product of the preparation of 4-((2-hydroxyethy!)-{1-[4-

(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yI)thiazol-2-ylpiperidin-4-yl}-
30 amino)butan-1-ol. The product was purifiec: by means of preparative HPLC and is in

the form of the hydrochloride. |

11 mg, solid, Rt. = 3.26 min (method A), LCMS: 564 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) 3 = 7.83 (d, J=1.8, 1H), 7.60 (1d,
J=8.6, 1.8, 1H), 7.40 (d, J=8.3, 1H), 4.07 (d, J=12.7, 2H), 3.80 (t, J/=5.1, 2H), 3.75 -

3.67 (m, 1H), 3.51 {t, J=6.1, 2H), 3.44 - 3 33 (m, 1H), 3.28 - 3.13 (m, 5H), 2.24 -
35



16 ng, yellow oil, LCVS: 442 [MtH], HPLC. Rt. = 2.66 mn (nethod A). 185
1H NVR ( 50 Mirps28450° deuterated TFA) 6 7.58 (s, 1H), 7.gerfEs20126)70044. 08
(d, J =13.2 Hz, 2H), 3.54 (t, J = 5.8 Hz, 2H), 3.40 (dd, J = 23.5, 8.6 Hz,
2H), 3.08 - 2.98 (m 2H), 2.91 (d, J = 6.8 Hz, 2H), 2.07 (s, 1H), 1.95 (d,
J =11.7 Hz, 2H), 1.80 (dt, J = 12.5,188. 1 Hz, 2H), 1.67 (s, 4H), 1.45 (dd,
J =20.8, 11.8 Hz, 2H), 1.27 (d, J = 512.1 Hz, 12H). 10 15 20 25 30 WO
2011/ 082732PCT/ EP2010/ 007003 186 Preparation of

4- ((2- hydr oxg1t1h(3m')2-"@=114§5 (45! 5520810 et Al (= 515, 175%- | ¢8r (Bl dnEthht hal en-
2-yl )t hi azol A2 n},di2pker i di n- 4-yl }am no) but an- 1- 01 O O b5step a,-NaO
step b

10

15

20

25

30

35



10

step d oro 15
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WO 2011/082732 PCT/EP2010/007003

189

Preparation of 5-((2-hydroxyethyl}-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yljthiazol-2-yl]piperidin-4-yl}amino}pentan-1-ol

oot us

0

The preparation was carried out as described above starting from 460 mg
{4.50 mmol) of 5-hydroxypentanal in step b. The product was purified by means of
preparative HPLC and is in the form of the hydrochloride.

8 mg, solid, Rt. = 2.93 min (method A), LCMS: 500 (M+H).

'H NMR (400 MHz, DMSQ/ deuterated TFA) 8 = 7.62 (d, J=1.8, 1H), 7.49 (d,
J=8.3, 1H), 7.44 (dd, J=8.2, 1.8, 1H), 4.32 - 4.22 (m, 2H), 3.84 (t, J=4.9, 3H), 3.59
~3.48 (m, 4H), 3.25-3.14 (m, 3H), 2.28 (t, J=13.7, 2H), 213 - 1.96 (m, 2H), 1.86
—1.77 (m, 2H), 1.73 (s, 4H), 1.61 — 1.52 (m, 2H), 1.49 — 1.39 (m, 2H), 1.32 (d,
J=11.8, 13H).

Preparation of 1-[4~(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-4-ol
O

0 k/ o step b

Step a:
The preparation of the thiourea was carried out as already described _s_tarting

from 1 g (9.69 mmol) of piperidin-4-ol and 2 g (10.66 mmol) of 1,1"-thiocarbonyl-
diimidazole.
1.4 g, beige solid, Rt. = 0.50 min {(method A), LCMS: 161 (M+H).



20 step e 25 Step a: The preparation was carried out via a
reducti onwermonaistee (as al ready described) starting fromicmgean/am7emol ) of
4- oxopi peridi ne-1-carboxylic acid tert-butyl ester and 1.50 m (25.1 mmol)
of ethanolamne. 4.15 g, residue, LCVS: 245 (MtH). Step b: The
preparation was carried out as al read90dvecribed starting from 400 ny
30(1.64 mmol ) of 4-(2-hydroxyethyl am no) pi peri di ne-1-carboxylic acid
tert-butyl ester

Step b:

The preparation was carried out as already described starting from 397 mg
(0.84 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)-
ethanone and 100 mg (0.62 mmol) of 4-hydroxypiperidine-1-carbothioic acid amide

5 from step a. The product was purified by means of preparative HPLC and is in the

form of the hydrochloride.

17 mg, beige solid, Rt. = 3.01 min (method A), LCMS: 371 (M+H).

'H NMR (400 MHz, DMSQ/ deuterated TFA) & = 7.61 (d, J=1.7, 1H), 7.50 —
7.41 (m, 2H), 3.97 — 3.88 (m, 3H), 3.68 — 3.58 (m, 2H), 2.01 — 1.91 (m, 2H), 1.76 -
1.63 (m, 7H), 1.31 (d, J=12.8, 12H).

10
Preparation of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
1,2,3-triazol-1-yl]piperidine
\\N+ 0
W NSN
N N 3 0O
Z _C % ~ N_CN*<

15 - 0

ten b N-"-"N\
50
20 -

. Step a:
100 mg (0.44 mmol) of 6-ethynyl-1,1.4 4-tetramethyl-1,2,3,4-tetrahydronaph-
25 thalene (preparation already described above), 94 mg (0.44 mmaol) of 4-azido-
piperidine-1-carboxylic acid fert-butyl ester (preparation analogous to Bioorganic
and Medicinal Chemistry Letters, 2009, vol. 19, # 13, p. 3564 — 3567), 3mg
(0.04 mmol) of copper (finely powdered), 61 mg (0.44 mmol) of triethylammonium
chloride were suspended in 300 pl of tert-butanol and 300 i of water and stirred at
room temperature overnight. The reaction mixture was filtered off, and water and
30 DCM were added. The phases were separated. The organic phase was dried over
sodium sulfate, filtered and evaporated.
120 mg, brown il, Rt. = 3.82 min (mathod A), LCMS: 439 (M+H).

Step b:
The protecting group was cleaved off as already described using HCI in diox-
35 ane starting from 120 mg (0.27 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetra-



fromstep a and 1.42 m (9.8 muol ) of 4-bronobutyl acetate. 1.65 g,

resi due, WQOMbi1/@22[ MFH] . Step c: The pr ot ectdMEPHI@P0AAS

cl eaved off as already described using HCl in diox35ane starting from 758
ng (2.12 mml) of 4-[(4-acetoxybutyl)-(2-hydroxyethyl)- 187

am no] pi peri di ne-1-carboxylic acid tdet-butyl ester fromstep b. The
product is in the formof the hydrochloride. 657 ng, residue, LCVS: 259
(MtH). Step d 5The preparation was carried out as already descri bed
starting fr Ohycgglmpmgwadqn-g«gnﬁ%&;nq;pl-h—d@mp%ndg@-a-carboxyhc acid fert-butyl ester

4-[(2- hydroxgremfsyép)@lmrprddiwwaylpanﬁemﬂybﬂéaﬂs s praardtived HRLUD arid den fheom st ep

c and 217 pl 7 hoxycarbonyl |soth|ocyanate 1 08 g resi due.
1H NVR (400 f‘v’mﬁﬁﬁ%@ﬁ% u°t§r ated, TFA 41 (m

o e S50 T e wibikg SOl 8o e Sam (meth{ A) LoME: 35 My sa - 3. 56 (m
5H) , 3529 - 3. 15'H NMRL@BD M-, BRISQY. de@itdrated ZIFR) 52 &.62 {s, 1HYF.82r(d, 26) 8, (s, 4H),
1.61 -1.52 (Mh), 2183 (db; $b.2,9.8 IF 2 3o (I 26 3, HP4 .94 - 4.82 (m, 1H), 3.50 (d,

J=13.4, 2H), 3.21 (t, J=11.0, 2H), 2.45 — 2.37 (m, 2H), 2.36 — 2.23 (m, 2H), 1.70 (s,

4H), 1.30 (d, J=16.3, 12H).

Preparation of 4-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
10 yl)-1,2,3-triazol-1-yl]piperidin-1-yl}butan-1-ol

=N
25O
——— _\_\—
0

The preparation was carried out as already described starting from 24 mg
{0.06 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthaien-2-yl)-1,2,3-
triazol-1-yilpiperidine hydrochloride and 13 pl (0.11 mmol) of acetic acid 4-chloro-
butyl ester. The protecting group was cleaved off by means of a 1N sodium
hydroxide solution in methanol. The product was purified by means of preparative
HPLC and is in the form of the hydrochioride.

20 10 mg, vellow ¢il, LCMS: 411 [M+H], HPLC: Rt. = 2.79 min {method A).

"H NMR (500 MHz, DMSOQ) 8 = 8.73 — 8.56 (m, 1H), 7.82 (d, J=1.7, 1H), 7.66 —
7.60 (m, 1H), 7.41 (dd, J=8.2, 4.3, 1H), 5.00 — 4.82 (m, 1H), 3.73 (d, J=12.3, 1H),
3.57 = 3.45 (m, 3H), 3.31 = 3.15 (m, 6H), 2.50 (d, J=13.3, 1H), 2.43 — 2.31 (m, 2H),
1.85—1.75(m, 2H), 1.70 (s, 4H), 1.59 — 1.50 (m, 2H), 1.29 (t, J=14.7, 14H).
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- 1.80 (m 2H), 1.72 20Preparation of

4-[{115- bVOFIUIRE25, 8, 8-t et ramet hyl-5, 6, 7, 8-t et rahydr o- PCT/EP2010/007003

napht hal en-2-yl ) thi azol - 2-yli pi peridi n-4- y1) (2- hydr oxyet hyDam no] but an- 1-0
1 Br 0O The product is a by-product of t he preparation of

4- ((2- hydr oxyet hyl ) - (1-[ 4- 19

(5,5, 8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- At hi azol - 2-yl i pi peridi n

-4-yl}- 30am [ﬁgﬁgﬁ%n%fﬂh?h ?%91%”&“@? @H%‘-t& r%e&éﬂ BHT3. t8fra

preparatlve HP id, R.
3.26 nin (Hié@'}?aaphshalifcﬂ/gl)“%@'@wl Ipiperidin- -v'ammh %9 M—lz DIVBO’

deuterated TFA) 5 = 7.83 (d, J=1.8, 1H), 7.60 (td, J=8. 6 L8, 1H) 7. 40(d,
J=8.3, 1H), 4.07 (cI, J=12.7, 2H . 3.80(t, J=5.1, 2H 3. ,gm T,
3.51 (t, J=6.1, 2H), 3.44 - 3.33%pt Thp, 3.28 - 3. 13<(m B, 2. o VO
2011/ 0827+ Pgm;/ 03 188 (m 2k), 1.86 =26. 3, 40.0, 4H),
1.71 (s, { ¥ BN 48 (m 2ij 134 - 127 4m 1 ud r)«:

0

2)

10
H Chiral s c \
hira
y N N 3
O S Lo O
0
NH, 2, fr
NH
OH hd N
15

Step 1:

190 mg (0.47 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-2-yl]piperidin-4-ylamine, 113 mg (0.51 mmol) of N-(tert-butoxycarbonyl)-L-
threonine, 86 mg (0.56 mmol) of HOBt, 108 mg (0.56 mmol) of N-(3-dimethylamino-
propyl}-N'-ethylcarbodiimide hydrochloride and 240 pl (1.40 mmol) of DIPEA are

20 dissolved in 5 ml of THF and stirred at room temperature for 18 h. Water was added
to the crude product, the mixture was extracted with ethyl acetate and purified by
column chromatography and silica gel

Yield: 280 mg, yellow oil. Rt. = 3.22 min (method A), LCMS: 571 (M+H).

Step 2:

281 mg (0.37 mmol) of ((1S,2R)-2-hydroxy-1-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)thiazol-2-ylpiperidin-4-ylcarbamoyl}propyl)carbamic acid
tert-buty! ester are dissolved in 2 ml of methanol, and 1 ml of 4N HCI in dioxane is
added. The reaction mixture is stirred at room temperature for 12 h, evaporated and
purified by means of preparative HPLC. The product is converted into the hydrochio-
ride using methanolic HCI.

Yield: 180 mg, beige solid. Rt. = 2.74 min (method A), LCMS:; 471 (M+H).

Step 3

.. 115 mg (0.18 mmol} of (28,3R)-2-amina-3-hydroxy-N-{1-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-y|]piperidin-4-y[}butyramide was dis-
solved in 3 ml of THF, and 272 ul (0.54 mmol) of 2M borane dimethy! sufide solution
in THF were added at 70°C under nitrogen atmosphere, and the mixture was sub-
sequently stirred at 70°C for 2 hours. In order to decompose the excess borane,

1 mi of MeOH was added dropwise. The reaction mixture was evaporated, and 1 ml
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5 10 15 20 25 30 189 Preparati on of

5- ((2- hydwoxpetdsgtap. . { 1. 14- (5, 5, 8, 8-tetranet hyl -5, 6, 7, 8- tRITEMRPUF@IE3Nt hal e
n-2-yl)thiazol -2-ylipiperidin-4-yl}am no)pentan-1-01 0 N N O 10The
preparation was carried out as descri bed above starting from 460 ng (4.50
mol ) of 5-hydroxypentanal in step b19Fhe product was purified by neans of
preparative HPLC and is in the formof the hydrochloride. 8 ng, solid, Rt.

= 2.93 mn (nethod A . M+ : : H NVR (400 MHz,
DVBQ'  deut er 8 %%IGM*@FSX‘%F%E'%?W,&%QE%}Oi aily jesidue E%ej@gﬁ'?,wﬁ%, 7.44
(dd, J=8.2, gtirg:d atipom dergperatrepfar 2, rendpredzaligding psing 24ngar NapH apdsg 15-
3.48 (m 4H) exttcl witiBethyl decptat8 Ahe o2gRB phasdwi3.dfied 2h) pudiieddby dol@bn (m  2H) ,

1.86 -1. 77 (BrodloardoridnSicadl, L1.61 ~1.52 (rn, 2H), 1.49 - 1.39 (m 2H),
1.32 (d. J=11.8, bogrdondbrishicatid., -

) : _Préparation of
Tan (555, 3. 6.1 cYipBnbd i 59lde e o2 B TR ehom AbAOMS AT AUt
t hi azol - 2-yl i pi peri di n-4-ol
'H NMR (500 MHz, DMSO/deuterated TFA} d 7.64 (d, J = 1.9 Hz, 1H), 7.46 (dd,
J=82 19Hz 1H),7.39 (d, J=8.3 Hz, 1H), 416 (d, J = 13.4 Hz, 2H), 3.96 — 3.89
(m, 1H), 3.57 — 3.47 (m, 1H), 3.41 — 3.31 (m, 4H}, 3.21 (dd, J = 13.0, 6.8 Hz, 1H),
2.22 (t, J=12.9 Hz, 2H), 1.86 — 1.74 (m, 2H), 1.67 (s, 4H}, 1.27 (t, J = 11.8 Hz,

10 12H), 1.22 (t, J = 8.0 Hz, 3H).

Morpholine-2-carboxylic acid {1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidin-4-yl}amide
H

S Oy_(* N
. O
N H
HC! '

Preparation as described above startin'g from -[4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yljthiazol-2-yi)piperidin-4-ylamine and morpholine-2,4-
dicarboxylic acid 4-tert-butyl ester.

Yield: 110 mg, solid. Rt. = 2.73 min (method A), LCMS: 483 (M+H).

20

"H NMR (500 MHz, DMSO/deuterated TFA) & 7.60 (s, 1H), 7.45 — 7.40 (m, 2H),
4.26 (dd, J = 10.7, 2.8 Hz, 1H), 4.10 — 3.98 (m, 4H), 3.86 — 3.77 (m, 1H), 3.54 — 3.44
(m, 3H), 3.23 (d, J = 12.9 Hz, 1H), 3.11 ~ 2.97 (m, 2H), 1.98 — 1.85 (m, 2H), 1.83 —
25 1.70 (m, 2H), 1.67 (s, 4H), 1.33 — 1.21 (m, 12H).
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e,
)

20 Step a: The preparation of the thiourea was carried out as

al ready d&eeplsa738tarting from1l g (9.69 nmol) of piperiRETERRIH/00ZHY 2 g
(10.66 rnnol) of 1,11-thiocarbonyldiimdazole. 1.4 g, beige solid, Rt. =
0.50 min (method A), LCMS: 161 (M+H). WD 2011/082732PCT/ EP2010/ 007003 190
Step b: The preparation was carriedl8fit as already described starting from
397 nmg (0.94 mmol ) of

2- brono-1-(5, 5, 1-5 6, - r ahydr onanht en=2-y1l)s et hanone
2nd 200 . (o, Ui i@ﬁﬁﬁ,ﬂﬁwgﬁFﬁeﬁﬁ-feéﬁaﬁﬁiqncag?@ih'%?-éﬁ@f'i‘8¥%’ Zuffe
5from step aPiPeRgipfylainoNdyiaarided by neans of preparative HPLC and is
in the formof the hydrochloride. 17 ng, beige solid, Rt. = 3.01 mn

(et hod A s37 M+H) . 1H NMR (400 MHz, DvsQ deuterated
TFA) 5 = LT ponaH), 7.56% 7.41 (m 2H), 3,97 - 8 (m_3H),
3.68 -53.1 2H), 2.01 -%.91 (m 0-1.76 - 1.6 4 @— d,
J=12.8, 1 . Step a: 100 ng (0.44 mmuoy}) of R(O—-
6-ethynyl-1,1.4,4-tetranethyl -1, 2, 3, 4-t et rahydr onaph=

0
2)

10 | S)—No_ﬂ
i T L\\(OH

L. j\g o)
F
HO E

F

15
Step 1:

120 mg (0.30 mmol) of 1-[4-(5,5,8,8-retramethyl-5,6,7, 8-tetralydronaphtha-
len-2-yithiazol-2-ylpiperidin-4-ylamine, 107 mg (0.59 mmal) of methyl 4-bromo-
butyrate, 481 mg (1.47 mmol) of caesium carbonate and 44 mg (C.30 mmol) of

20 sodium iodide are suspended in 2 ml of NMP and stirred at 110°C for 18 h. Water
is added to the reaction mixture, which is then extracted a number of times with
ethyl acetate, dried and evaporated. The product is purified by means of column
chromatography on silica gel.

Yield: 45 mg. Rt. = 2.89 min (method A), LCMS: 470 (M+H).

25 Step 2:
45 mg (0.08 mmol) of the ester prepared above are suspended in 2.5 ml of THF

and 0.25 ml of water, and 10 mg (0.41 mmol) of lithium hydroxide are added, and
the mixture is stirred at room temperature for 24h. The solution is neutralised,
evaporated and purified by means of prep. HPLC. The product is in the form of the
trifluoroacetate.

30

Yield: 5 mg, white solid. Rt. = 2.79 min {method A), LCMS: 456 (M+H).

'H NMR (500 MHz, DMSOy/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 (d, J=7.5 Hz, 1H), 7.10 (d, /= 8.6
Hz, 1H), 4.51 (d, J = 13.9 Hz, 2H), 3.66 (d, J = 11.9 Hz, 2H), 3.38 (t, J= 12.7 Hz,
2H), 3.25 - 3.09 (m, 4H), 2.31 {t, J= 7.2 Hz, 2H), 1.80 — 1.70 (m, 2H), 1.69 (s,
35 4H), 1.63 = 1.55 (m, 2H), 1.29 (d, J = 16.8 Hz, 12H).



25t hal ene (preparation already descri bed above), 94 ng (0.44 muol) of

4- azi do- pwoperi/aeree- 1- carboxylic acid tert-butyl ester (preperzati/ oo

anal ogous to Bioorganic and Medicinal Chem stry Letters, 2009, vol. 19, #
13, p. 3564- 3567), 3 ng (0.04 mmol) of copper (finely powdered), 61 ng
(0.44 nmmol ) of triethyl ammoni um chl orlB8e were suspended in 300 pl of
tert-butanol and 300 pl of water and stirred at room tenperature overnight.
The reaction mxture was filtered off, and water and 30DCM were added. The
phases were separated. The organi c phase was dried over sodium sulfate,
filtered and evHpofaibadng a@0pregardsk avatogously:Rt. = 3.82 nmin (nmethod A),

LCMS: 439 (MtH). Step b:

The protecting group was cl eaved off

o SR e LR AR M B SR MR D R4 5

mol ) of 4-[4-(5}S ! I
hydr ongpht hapwerzzig-1yyliprop@niq aeidol - 1- yl ] pi peri di ne- 1- car boxylic acid
T

tett-butyl ester fromstep.s.
preparative HPLO\gad is ijp phe

product was purified by neans of
of the hydrochloride. 11 ng, white

solid, RR. = 2. pd : 3A39 (MFkH). 51H NMR (400 MHz, DVsQO
deuterated TFA) 1H), 7.82 J=1.8, 1H), 7.63 (dd, J=8.2, 1.8,
1H), 7.40 (d, J=8 4 - 4.82 ( , 3.50 (d, J=13.4, 2H), 3.21
(t, J=11.0, 2H), /2) 2H), 2.36 - 2.23 (m 2H), 1.70 (s, 4H),
1.30 (d, J=16.3, 12H). HO g Preparation of

4-(4-(19(5, 5,8,8-tetranethyl-%, 6, 7, 8-t et rahydr onapht hal en- 2-

10y1)-1, 2, 3-tri

£

4-[4-(5,5, 8, 8-

000325 g LR W o e

PR, b

Wéﬂgdr onapht hal en- 2-y1)-1, 2, 3-

triazol-1-yl]piperidine hydrochloride and 13 p1(0.11 mmol) of acetic acid

4-chl or o-

TN Sodi um nya o3 DEPEAh SRS NSrare TRALS B /B uRel <l ggﬁﬁ%r‘ﬁy"ﬂeins

of prepgrati (A& )IjPLa:-:?,ah%I Hzg1hh 7t38e 781 ot H) A0y 428 &Rl H?h*])d% =

20

25

30

35

7.2 Hz, 2H), 1.66 (s, 4H), 1.25 (d, J = 17.2 Hz, 12H).

{4-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yljthiazol-2-yl] -
piperazin-1-yl}acetic acid

S
=
’ N}.N\JN“\__ (0

O
OH
Hoj\gg
F

Yield: 53 mg, white solid. The product is in the form of the triflucroacetate. Rt.
= 2.94 min (method A), LCMS: 414 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.71 (d, J = 1.8 Hz, 1H), 7.49
(dd, J = 8.2, 1.8 Hz, 1H), 7.32 (d, J = 8.3 Hz, 1H), 4.21 (s, 2H), 4.03 — 3.77 (m,
4H), 3.53 (s, 4H), 1.65 (s, 4H), 1.24 (d, J = 16.5 Hz, 12H).



2010 ng, yellow oil, LCVs: 411 [MtH], HPLC. Rt. = 2.79 mn (nethod A).

1H NVR (500 2bHzos23B50 5 = 8.73 - 8.56 (m 1H), 7.82 (d, RCIIEP201014dy0037. 66 -
7.60 (m 1H), 7.41 (dd, J=8.2, 4.3, 1H), 5.00 - 4.82 (m 1H), 3.73 (d,
J=12.3, 1H), 3.57 - 3.45 (m 3H), 3.31 -3.15 (m 6H), 2.50 (d, J=13.3, 1H),
2.43 - 2.31 (m 2H), 1.85 - 1.75 (m 198, 1.70 (s, 4H), 1.59 - 1.50 (m
2H), 1.29 (t, J=14.7, 14H). 25 30 WO 2011/ 082732PCT/ EP2010/ 007003 192
Preparati on of R, 3R)-3-amn .

(5,5,8, 8-tetr anét‘ 5)53 & ?tfsffteél?bf‘ él’ﬁf%ch}ﬁHBh!{fHaf‘énbtﬁﬁif@r?fvﬁfi‘bﬂz%?w'kpi peri di
n-4-yl am no} buthandnﬂ-«ylammoﬂoeplchcld 190 ng (0.47 mol ) of
1-[4-(5,5,8,8-tetramet hyl-5¢6, 7, 8-t et r ahydr onapht hal en- 2-

yQ hi azol - 2-yl ] piperi di n--y}__@_gﬁs ng (0.51 nmol) of
N-(tert-but oxycare {‘eofij ne ngo(0. 56 nml) of HOBt, 108 ngy (0.56
mmol ) gf N (3-di 1 NOprQ - N1 yl car bodi i m de hydr ochl ori de and
240 p1(1.40 mol FPEA ar g 20di ssol v in5mM of THF and stirred at
room tenperature 18 h. flas added to the crude product, the

m xture was extracted vvlthH hyll™~gcet ate and purified by col urm
chromat ography and silica gel YFel d: 280 ng, yellow oil. Rt. 3.22 mn

(met hod A), '—C'Vﬁe]d5 c?i Ehé o%%@?& r{‘ﬁe(fé’rg?%ftgérglﬂhor%&cetate R.

((1S, 2R) - 2- hy
tetr ah)]/dr onap %X‘M drf\)a T'ﬁ)erl di n- 4-yl car banoyl } propyl ) car bam
c acid'Pert- but \H N @00 aHez, dinsSOkeeidrated 2FA) 5 Disonet handl Hz amy, 244t of 4N

HC in di Oxa'?‘%s' #, 2Adecks (Eheny aaet on=nig |‘-|'£ QH S3 6% {d, el P47 tOPm

tenperature %22 % n % re ve HPLC.
“The product | 144 nvﬁpt #F’n‘[ t]? 4&5’3(%?1 d'e1y0u %nﬁ%ﬁ ﬁﬁno
30Yi el d:  1802Hy, ! $uisgd %dt%fid hr 12802788 n (et hod A), LCMB: a71 ( MiH) .
Step 3:
3-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl}-
15 piperidin-4-ylamino}propionic acid
S
O
N
WOH
20 HO l; °
F
Yield: 32 mg, white solid. The product is in the form of the trifluoroacetate. Rt.
= 2.76 min (method A}, LCMS: 442 (M+H}).
"H NMR (400 MHz, DMSO/deuterated TFA) 5 7.54 (d, J = 1.3 Hz, 1H), 7.42 —
h 7.33 (m, 2H), 6.87 (s, 1H), 4.12 (d, J = 13.7 Hz, 2H), 3.49 — 3.34 (m, 3H)}, 3.21 (t,
25 J = 6.6 Hz, 2H), 2.57 (t, J = 6.6 Hz, 2H), 2.21 (d, J = 10.4 Hz, 2H), 1.88 — 1.74
(m, 2H), 1.84 (s, 4H), 1.23 (d, J = 12.0 Hz, 12H).
5-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-yl]-
piperidin-4-ylamino}pentanoic acid
30

| S/>~—N H
‘O ’ o) Q-Nj‘OH
HOJ l\ﬁ:z °
F
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115 ng (0. 18 mol ) of

(25, 3R) - 2wanonpes3sydr oxy- N-{1-[4- (5,5, 8, 8-tetranmet hyl- pCT/EP2010/007003

5,6, 7, 8-tetrahydronapht hal en-2-yQ hi azol - Zryl | pi peridi n-4-yl | butyram de was
di ssolved in 3 mM of THF, and 272 pi (0.54 mml) of 2M borane di net hyl
sufide solution in THF were added at 18@9C under nitrogen atnosphere, and the
m xture was sub- 35sequently stirred at 70C for 2 hours. In order to
deconpose the excess borane of MeOH was added dropw se. The reaction
m xture was evaplaf@mg, whde SEO'H?'I The grpdget gt Be feryof|the trtﬁ'ﬂor@aﬁ@aﬁqcﬁtmer e
added to the= (ﬁ81ymlrle(medqu:lATh@Mﬁ %Y@(M+Mﬁs stirred at roomtenperature for

2 h, rendered awﬂMF?(% HMH d@{. g)g)da ¥hracteq 8"&11;2*1 “ﬂXé acet at e.
;2|e 0[33?213 P%ﬁe 's ;.%e?ri Bn?ilﬂ y@t;g %1'{16 %P y W on silica

1H NMRs(500 HF&ZHDﬁ/S@mFéGﬂéﬂa@*é)d3‘ﬁéﬁr)293?m62H)(a29ﬁ :J-17©qu2Hm)247 46 (dd,
J = 8. 2 1. 92HB,(ml BiH), 1777391 (7a,(m) 4H),8.67 tdz4HLH)64 41.58 (hd2H)] 1261@, d=Hz, 2H),
3.96 - 3.89 661 HadoH$. 57 - 3.47 (m 1H), 3.41 -3.31 (m 4H), 3.21 (dd, J =
13.0, 6.8 Hz, 1H), 2.22 (t, J -= 12.9 Hz, 2H), 1.86- 1.74(m 2H), 1.67 (s,
4H), 1.27 (t, J = 11.8 Hz, 1012H), 1.22 (t, J = 8.0 Hz, 3H).

Mor phol i ne- 2- capbethoxgbaiyi)d{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphtha-

{144- (5,5, 8, &,,.;@3 m&acﬁjgeﬂdlﬁg L,ﬁlﬂgdronapht hai en-2-yl )t hi azol - 2-yi Thi

peridin-4-yl}am reparation as descri bed above starting

from 440(5,5, 8, 8-tetranmeth BTN 8H
Mol - 77N ] pi peridi n-4-yl am ne and
rd 4- -butyl ester. Yield: 110 ng,

t et rahydr onapht ha
Aor phol i ne-2, 4-

solid. R. = 2. et hod A), LCME: (M+H) . 1H NVs (500
VHz, DMSQ deut er axed EA) 5 7.60 (s, lH) 7.05~- 7.40 (m 2H), 4.26 (dd, J
-107 2.8 Hz, , 4.10H4 o8, (n-i, 3. 86 377(m 1H), 3.54 - 3.44

(m 3H), 3.23 (f' rep é?ls'é’a %bg\i 4l e d.885(M
2, 1483 - ge?ra g -tetrahydr naplﬁﬁglen ?%‘nazo 2- %::lgerldm Iamlneand

1-bromo- 4—methoxybutane in ethanol and triethylamine.

Yield: 17 mg, yellow solid. The product is in the form of the hydrochloride. Rt.
= 2.91 min (method A), LCMS: 456 (M+H).

"H NMR (500 MHz, DMSO/deuterated TFA) 5 7.55 (s, 1H), 7.38 (s, 2H), 4.13
(d, J =13.6 Hz, 2H), 3.39 (t, J = 11.9 Hz, 3H), 3.32 {t, J = 6.0 Hz, 2H), 3.21 (s,

20 3H), 2.95 (dd, J =17.9, 10.0 Hz, 2H), 2.27 — 2.13 (m, 2H), 2.06 — 1.66 (m, 4H),
1.65 (s, 4H), 1.57 (dt, J =12.9, 6.3 Hz, 2H), 1.24 (d, J = 15.2 Hz, 12H).
(2-Methoxyethyl)-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
- 2-yl)thiazol-2-y[]piperidin-4-y[}Jamine
25
’>_ N \..
N
0_

HC!

The preparation is carried out as described above starting from 1{4-(5,5,8,8-
30 tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylithiazol-2-yl]piperidin-4-ylamine and
2-bromoethyl methyl ether in ethanol and triethylamine.
Yield: 49 mg, yellow solid. The product is in the form of the hydrochloride. Rt.
= 2.85 min (method A), LCMS: 428 (M+H).
'H NMR (500 MHz, DMS0) 5 8.73 (s, 2H), 7.76 (d, J = 1.8 Hz, 1H), 7.56 (dd,
J=8.2,18Hz 1H), 7.31 (d, J = 8.3 Hz, 1H), 7.21 (s, 1H), 4.04 (d, J = 13.2 Hz,
35 2H), 3.64 — 3.59 (m, 2H), 3.37 — 3.27 {m, 4H), 3.21 - 3.14 (m, 2H), 3.14 - 3.03
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4-{114- (5w, 81 8e8T8R2r anet hyl -5, 6, 7, 8-t et rahydr onapht hal en-BeH/ERWI EHGP032- yi f p
i peridin-4-ylam no}butyric acid: 15 Step 1: 120 ng (0.30 nmmol ) of
144- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yl )t hi azol - 2-yl | pi p
eridin-4-ylam ne, 107 ng (0.59 mol) 188 net hyl 4-bronobutyrate, 481 ny
(1.47 mol ) of caesi um car bonate and 44 ng (0 30 mol ) of 20sodi um i odi de

are suspended in,2 f N fo i s added
to the react ﬂBré]#r 21164 “\7\%5@ 52?'[5 h1rejé12e taqt'1 gg éﬁj&gér @V@E—'Fms with
ethyl acetat&Hdried and evapor at ed. The product is purified by neans of
col um chr omat ography on si I i ca gel Yield: 45 ng. Rt. = 2.89 mn (nethod
A), LCVs: 470 (MtH). mf.;mgo.08 mml% of the ester prepared
above are suspefidis HMd?xﬁ’mﬂthﬂf“ fﬁ.ﬁ;ﬂé rgmeghy}i5,§ Svgggrglpydrgﬁaplif@a}?@ (0. 41
mol ) ef |itRivithingelrdyljpiperazin-bytibutanahelt he i xture is stirred at room
tenperature for 24h. The solution is neutralised, evaporated and purified
by neans of prep HBLC The product is in the form of the tridl uoroacet at e.

Yield: 5 ng, olid. RR. =02.79 nmin (majhod A), \: ‘ H
1H NMR (500 deuterat el TRA) 6 7-89—*. 81 (fi 2 7766 9d,” J =
82Hz 1H) (d, J—83|9z°1H) 7.27 (d, J= 7.5 ] 7.10 (d, J =
8. 451(d J =13.9 Hz, 2H), 3.66 (d, J = 3.38 (t,
J:12MZ , 3.25 - 3.09 (m 4H), 2.31 (t, J = 7.2 Hz, 2H), 1.80 -
1.70 21- f 1.69 (s,
2)
¢ s
Yo
O.__N
>y 0 o
15 »’}*N - 0/\
3) Br
4)
20
yi " OH
0
) >—N
/>-N \ . ’ \___/lL
25
Step 1:

The preparation is carried out analogously to Journal of the Chemical Society,
Perkin Transactions 1: Organic and Bio-Organic Chemistry (1972-1999), 1987,
30 p. 317 — 332 starting from 1-(5,5,8,8-tetramethyl-5,6,7 ,8-tetrahydronaphthalen-2-yl)-
ethanone.
Yield: 930 mg, yellow oil. Rt. = 3.42 min {method A).
Step 2:
The oxidation of 3-o0x0-3-(5,5,8.8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-

yl)propionic acid ethyl ester using PTT is carried out as described above.
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4H), 1.63- 1.55(m 2H), 1.29 (d, J= 16.8 Hz, 12H). 195 The follow ng are

prepar ed woadopgesasizy PCT/EP2010/007003
3-{444- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2- y1F
5pi perazin-1-yl } propi onic acid Yield: 37 ng, white solid. The
product is in the formof the triflud®Bacetate. Rt. = 2.91 mn (nethod A),
LCVS: 428 (MtH). 1H NWVR (500 VHz,

DVSQ deut er at ed TFA§ 7.73 (d, J = 752%@& J =28.2, 1.8
Hz, 1H), 7.36 -Y®ld3800 mg, Ew-yeﬂlovse" Rts— §§7(w (T@ﬁ}?d/’é B1381383 7. 2 i,

2H), 1.66 (s(M#H), 1.25 (d, J = 17.2 Hz, 12H).
{414-(5, 5, 8, 8- Tg{paret hyl-5,6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2-yli -
pi perazin-1-yl}acetic acid 20 N 0 HO?11. 1<FCH

The reaction of 2-bromo-3-ox0-3-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-

5 thalen-2-yl)propionic acid ethyl ester and 2-bromoe-1-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)ethanone in ethanol was carried out at 80°C as described
above. The Boc protecting group was cleaved using HCI in dioxane.

Yield: 820 mg, pale-yellow oil. Rt. = 2,96 min (method A}, LCMS: 428 (M+H).
Step 4:
750 mg (1.75 mmol) of 2-piperazin-1-yl-4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-

10 hydronaphthalen-2-yl)thiazole-5-carboxylic acid ethyl ester are dissolved in 8 ml of
NMP, are stirred at 60°C for 5 h with 259 pl {1.75 mmol) of 4-bromobutyl acetate
and 1.72 g {5.26 mmol} [lacuna]. The reaction mixture was filtered, 30 ml of THF
and 4.5 ml of 2M sodium hydroxide selution were added, and the mixture was stirred
at RT overnight Water was added to the reaction mixture, which was then extracted
a number of times with ethyl acetate. The organic phase was washed with water,

15 dried and evaporated. The crude produci is purified by column chromatography on
silica gel
Yield: 485 mg, yellow cil. Rt. = 2.98 min (method A}, LCMS: 500 (M+H).
Step 5:

The preparation was carried out as already described starting from 2-{4-(4-
hydroxybutyl)piperazin-1-yl]-4-(5,5.8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yllthiazole-5-carboxylic acid ethyl ester by reduction using a lithium aluminium
hydride solution in THF.

56 mg, LCMS: 458 [M+H], HPLC: Rt. = 2.65 min (method A).

"H NMR (400 MHz, DMSQ) & 7.56 (s, 1H), 7.41 - 7.32 (m, 2H), 5.42 (t, J = 5.3
Hz, 1H), 4.57 (d, J = 5.3 Hz, 2H), 4.44 (b, 1H), 3.44 (dd, J = 11.1, 6.6 Hz, 6H}, 2.51
(d, J=5.0 Hz, 4H), 2.37 {t, J = 6.9 Hz, 2H), 1.70 (s, 4H), 1.58 — 1.43 (m, 4H}, 1.30
(d, J = 3.3 Hz, 12H).
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Yield: 53 ng, white solid. The product is in the formof the
trifluoroneoehai/em7iRt. = 2.94 mn (nmethod A), LCVS: 414 ( Mudd/EP2010/007003 11-1
NVR (500 MHz, DMVBO deuterated TFA) 5 7.71 (d, J = 1.8 Hz, 1H), 7.49 (dd, J
= 8.2, 1.8 Hz, 1H), 7.32 (d, J = 8.3 Hz, 1H), 4.21 (s, 2H), 4.03 - 3.77 (m
4H), 3.53 (s, 4H), 1.65 (s, 4H), 1.2£00d, J = 16.5 Hz, 12H). 30 WO

2011/ 082732PCT/ EP2010/ 007003 196

014- (5,5, 8,8-Tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal en-2-yQt hi azol - 2-y11-

pi peri di n- 4-yl afildriA-Hydroxybutyilgiperazin-1-yij-4(8,5 83 tettametAv 6 Jof-telra- The
product is i hytitomapbtialaf-2tyiehiazoléiSucarbaxgicadaid difhethylathid@ i n (et hod A),
LCVS: 428 (M+H). 101H NWR (400 MHz, DMSO deuterated TFA) 6 7.60 (d, J = 1.7
Hz, 1H), 7.44 - 7.380(4n 2H), 6.88 (s, 1H), 4.13 (¢" J = 13.8 Hz, 2H), 3.97

(s, 2H), 3.47 (t, Jo fH4 Hz, 1H), 3.37 (t, 4 = I *‘H@%D’ 2.23(d, J =
10. 4 Hz, 2H), 1. N 2H), T:66 Ts, 4HS 26 NR\= 12.8 Hz,
12H)'H€ H) T (R 2H) Ts Y (

3-014- (5, 5, 8, 8- T& ranet hy1- 5, 6, 76+ t et r ahydr on@pht hal en- 2- y&t hi dzol - 2- y11-
pi peri di n-4-yl am no} propi onic acid NN 20HO Yield: (32 ng, white solid.

The product is in the formof the trifluoroacetate. . = 2.76 mn (nethod
A), LCMVMS: 442 (M+H). 1H NWR (400 MHz, DMVsSQ' deuterated TFA) 6 7.54 (d, J =
1.3 Hz, 1H), 7.42 - 7.33 (m 2H), 6.87 (s, 1H), 4.12(0d, J = 13.7 Hz, 2H),
3.49 -18.34 (m 3H), 3.21 (t, 25

\N/

o s

L L_/N—\\\
OH

The product is [lacuna] by lithium hydroxide-promoted saponification of the
ester in THF at 60°C and subsequent EDC/HOBt coupling to dimethylamine in THF.

15
5 mg, LCMS: 499 [M+H].
'H NMR (400 MHz, DMSO/deuterated TFA) & 7.46 — 7.37 (m, 3H), 3.47 (dt, J =
12.2, 5.2 Hz, 6H), 3.32 (s, 1H), 2.81 (s, 6H), 2.55 (superimposed, 6H), 1.70 (s, 4H),
1.59 = 1.43 (m, 4H), 1.27 (d, J = 18.0 Hz, 12H).
20
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J=6.6 H, 2H), 2.67 (t, J = 6.6 Hz, 2H), 2.21 (d, J = 10.4 Hz, 2H), 1.88

- 174 (MyoZdlwosdye4 (s, 4H), 1.23'" (d, J = 12.0 Hz, 12H)pc1/EP2010/007003
5-044- (5,5, 8, 8-Tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2- yQ hi azol - 2-y11-

pi peri di n-4-yl am no} pentanoic acid 30 OH 197 Yield: 46 ng, white
solid. The product is in the formof gphe trifluoroacetate. Rt. = 2.81 mn
(nmethod A), LCVS: 470 (MHH). 1H NWVR (500 Hz, DWMSQ deut er at ed

TFA) 6 7.63 (d, J = 1.8 Hz, 1H), 7.45 (dd, J = 8.2, 1.8 Hz, 1H), 7.40 (d, J
= 8.3 Hz, 1H), Breg@rgtion af3-{1-K-(5:8Bdimethyl-56.TB-Gtahydronaphtialers2yl)3. 31 (m

3H), 3.04 - 0 Hz, 2H), 2.24 - 2.16 (m 2H),
1H)77 - 1.72 mg&lmlmba%d'a ﬂﬂaﬁﬁm}éth&{ﬂl 57 (mH) 2H), 1.26 (d, S = 121

ol poeth
(4- Met hoxybutyl . Q- \el.{arret hyl -5, 6, 7, 8-t et r ahydr onapht hal en- 2-
yQ hi agol - 2-yl i p pEAi n-4-yl | am ne ¢l0 The preparation is carried
out as descri bed above starting from1l-[4-(5,5,8, 8-

tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl )t hi azol - 2perl di n-4-yl am

i ne and 1- brono meﬁ@f)ﬁr@%y'bw@ﬁfee it & Hapeibed s rﬂdanéctrw%mgr(@ mmvl)el d: 17
mg, yell O\(N sof 1-¢4- (STM:nmmdﬁcﬁT BSetrahytiI‘mg\bmhmeﬁfz Jsaturdripipedindeyl- Rt . =
2.91 mn (ne %{gﬁ)clly%
DVEQO/ deuteratEE] lgﬁﬁzp 2612}]”330&; tert t%%g f% 6 Hz,
2H), 3.39 (t?'dghzdenhgp@ect@ roup i3 slepyed gif usigg g 4pLHCAg)UtioR ipdioxane. 31y |
2.95 (db, J Fhdpuficafién B darjed2ii} by Medifis of ﬁreibéra(lm HRH, T @6ductls 6 (m  4H)
1263.95?] 4F2he|1f Ffr?o{f% hgérocm%%dé’ 6.3 Hz, H) % 24 (?’ i’]] = 15. thHﬁ,|12;|).|
(Tl anor 30 et fionode poRAEAES B MA%: e FbShn ahugrgagent hal en2-y
H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.58 (d, J=5.8, 1H), 7.54 —
7.46 (m, 1H), 7.31 (t, J=8.3, 1H), 4.20 (d, J=13.3, 2H), 3.76 (s, 2H), 3.42 (t,
J=12.7, 2H), 3.13 (s, 2H), 3.00 — 2.86 (m, 2H), 2.28 (d, J=11.9, 2H), 2.03 (d,
15 J=7.7, 1H), 1.91 — 1.82 (m, 2H), 1.67 - 1.55 (m, 1H), 1.48 (d, J=8.0, 1H), 1.37 -
1.22 (m, 8H).

Preparation of 4-{1-[4-(5,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-4-ylamino}butan-1-ol

20 I '}_O—\x

The preparation is carried out as described starting from 218 mg (0.58 mmol) of
o 1-[4-(5,8-dimethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamine
25 and 126 pl (0.58 nmimol) of 4-bromobutyl acetate. The protecting group is cleaved off
by means of a 1N NaOH solution in methanol. The product is in the form of the
hydrochloride.
24 mg pale solid, Rt. = 2.57 min (method B), LCMS: 414 (M+H).
H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.52 — 7.46 (m, 1H), 7.45 —
7.38 (m, 1H), 7.22 (t, J=8.5, 1H), 4.12 (d, J=12.3, 2H), 3.48 — 3.30 (m, 5H), 3.02 —
30 2.92 (m, 2H), 2.91 - 2.76 (m, 2H), 2.18 (d, J=10.6, 2H), 1.98 - 1.91 (m, 1H), 1.84 —
1.62 (m, 5H), 1.58 — 1.45 {m, 3H), 1.44 — 1.35 (m, 1H), 1.28 — 1.15 (m, 6H).
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25 The preparation is carried out as descri bed above starting from
1-[4- (5, 5wedsdreseraanet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2-BATYERR0ME@7002- y| | pi
peridi n-4-yl am ne and 2-bronoethyl nethyl ether in ethanol and

triethyl am ne. Yield: 49 ny, yellow solid. The product is in the form of
the hydrochloride. Ri. = 2.85 mn (m@fRod A), LCVS: 428 (M+H).

NVR (500 MHz, DMSO 6 8.73 (s, 2H), 7.76 (d, J = 1.8 Hz, 1H), 7.56 (dd, J
8.2, 1.8 Hz, 1H, 7.31 (d =83 H.__1H), 7.21 . AH), 4.04 (d, J = 13.2
Hz, 352H), 3. ezp'r-epsrast@n(%ﬁ4-%%4;(?%?%‘%)-5=8§%t'zwh5,%i§;te§5%&drpg?&ﬁtq*em 2H)
3.14 - 3.03 len2-20thide3-2A8RiRCHie-4R2hoia}dutd31-oll98 (m 2H), 2.14 (d, J =
10.8 Hz, 2H), 1.72- 1.61 (m 6H), 1.26 (d, J = 16.0 Hz, 12H).

4-{415- Hydr oxynet hyl -4-(% 5,8,8-tetramethyl -5, 6,7, 8-tetrahydronapht hal en52-

yl )t hi azol - 2-yl i [ peraz;n,}ln@w an- 1- ol 10 .J
N

5 =

o

The enantiomer was isolated from the racemic mixture by means of chiral
chromatography. The product is in the form of the hydrochloride.
13 mg pale resin, Rt. = 2.39 min (method B), LCMS: 414 (M+H).
10
Preparation of 4-{1-[4-(({5S,88)-5,8-dimethyl-5,6,7,8-tetrahydronaphtha-
‘. len-2-yl)thiazol-2-yl|]piperidin-4-ylamino]butan-1-ol

15

The enantiomer was isolated from the racemic mixture by means of chiral
chromatography. The product is in the form of the hydrochloride.
16 mg pale resin, Rt. = 2.39 min {method B), LCMS: 414 (M+H).

Preparation of 2-{1-[4-(5,5-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]piperidin-4-ylamino}ethanol

O

The preparation is carried out as described starting from 60 mg (0.16 mmol)
of 1-[4-(5,5-dimethyl|-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yi]piperidin-4-yl-
amine hydrochloride and 34 pl (0.16 mmol} of {terf-butyldimethylsilanyloxy)acet-
aldehyde. The protecting group is cleaved off using a 4N HCI solution in dioxane.
The purification is carried out by means of preparative HPLC. The product is in
the form of the formate.

30 18 mg, white solid, LCMS: 386 (M+H),'HPLC: Rt. = 2.50 min {(method B).

'H NMR (400 MHz, DMSOQ/ deuterated TFA) 8 = 7.53 (dd, J=8.2, 2.0, 1H),
7.48 —7.42 (m, 2H), 4.16 (d, J=13.5, 2H), 3.77 — 3.69 (m, 2H), 3.52 — 3.40 (m,
1H), 3.34 (t, J=11.9, 2H), 3.16 — 3.08 (m, 2H), 2.80 {1, J=6.2, 2H), 2.23 (d, J=11.1,
2H), 1.86 - 1.73 (m, 4H), 1.70 — 1.63 (m, 2H), 1.28 (s, 6H).
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N NH2 Step 1: The preparation is carried out anal ogously to Journal
of the Chew naldenri ety, Perkin Transactions 1. O gani ¢ apdr/Bpmnédigeni C
Chem stry (1972-1999), 1987, 30p. 317 - 332 starting from
1-(5,5,8,8-tetranet hyl-5. 6, 7, 8-t et rahydr onapht hal en-2-y1) - et hanone. Yield:
930 ng, yellowoil. R. = 3.42 mn (meBhod A). Step 2: The oxi dation of
3-ox0-3-(5,5,8,8-tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yOpr opi oni c
acid ethyl ester using PTT is carried out as described above. 199

Yiel d: 900 ny, Beaparatign efd-Gt-[4-(5q-dinsetBy5%,67 htetiabydenarhthalen2:yl3g1/ 383
(MrH) . Step thiaddl2-yipsipelidin-oflamino}butan-1-ol

2- brono- 3- oxo-3-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et r ahydr onaph-

5t hal en-2-yl ) propionic acid ethyl ester and

2-brono- 1- (5,5, 8, 8-tet rmg 5 6, 7, 8- tetrahydronapht hal en-2-yl) et hanone

in ethanol was ad-oufl B\_ag_d\escrl bed above. The Boc protecting
group was cl eave g HCl1 in dioxane. Yield: 920 ny, pale-yellowoil. Rt.
= 2.96 m'n(mat ¢ , LCMS: 428 (MrH), Step 4: 750rrg(1 75 rnnol ) of

2- pi perazin-1-y 4(5588tetrarreth15678-

10hydr onapht hal | The prephipiin isAariacsat #p SB35 ibed Skaring | féqu 0616 el dif ssol ved

in 8 mM of 1-4-(55-dimethyl-56,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl|piperidin-4-ylamine
hydrochloride and 22 il (0.16 mmol} of 4-bromobutyl acetate. The protecting group

10 is cleaved off by means of a 2N NaOH solution in methanol. The product is in the
form of the formate.
\ 19 mg pale solid, Rt. = 2.55 min (method B), LCMS: 414 (M+H).

TH NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.54 — 7.41 (m, 3H), 4.19 (d,
J=13.5, 2H), 3.52 (t, J=6.0, 2H), 3.48 — 3.41 (m, 2H), 3.09 — 2.99 (m, 2H), 2.81 (t,
J=6.3, 2H), 2.25 (d, J=10.4, 2H), 1.87 — 1.86 (m, 9H), 1.61 — 1.52 (m, 2H), 1.29 (s,
15 BH).

Preparation of 4-[4-(5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yI]-
piperidine

o oo™y ot — o

The preparation is carried out as described starting from 8 g (31.6 mmol} of
2-bromo-1-(5,6,7, 8-tetrahydronaphthalen-2-yl)ethanone and 8 g (32.7 mmol) of
- 4-thiocarbamoylpiperidine-1-carboxylic acid tert-butyl ester.

25 9 g, white crystals.
"H NMR (400 MHz, DMSQ/ deuterated TFA) 8 = 7.80 (d, J=1.2, 1H), 7.70 -
7.63 (m, 2H), 7.13 (d, J=7.8, 1H), 3.50 — 3.43 (m, 3H), 3.15 (id, J=12.4, 2.6, 2H),
2.79 (d, J=17.3, 4H), 2.32 (dd, J=14.0, 2.8, 2H), 2.15-2.02 (m, 2H), 1.84 - 1.75
(m, 4H).

30 Preparation of 4-{4-[4-(5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperidin-1-yl}butan-1-ol

O

The preparation is carried out as described starting from 39 mg (0.13 mmol) of
4-[4-(5,6,7,8-tetrahydronaphthalen-2-yl)}thiazol-2-yljpiperidine and 30 ul (0.20 mmol}
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NVP, are stirred at 60C for 5 h wth 259 p1(1.75 mml) of 4-bronobutyl

acet at e awd 2b1#7@2g32(5. 26 nmol ) [l acuna]. The reacti on m xpar/BPwagod7ddst er ed,
30 M of THE and 4.5 m of 2M sodi um hydroxi de sol uti on were added, and the
m xture was stirred at RT overni ght Water was added to the reaction

m xture, which was then extracted a M#ber of times wth ethyl acetate. The
organi ¢ phase was washed with water, 15dried and evaporat ed The crude
product is pu |f|ed by col urm_chr omat o graphy on silica % Yi eId 485 ny,
yel | ow oi | . Rt4Dbomo ’ﬁFﬂaterrEFﬁBEPt%“"g 9eMB:is slgavaveitly Mepam ot 2

preparation Na®Htsolutioadn owethas!. dhe eastuctlissic thelfedn st the hiydrgchilorida. 244 (4- 2

hydr oxybut yppi psg ag itk a6kl - £, 5 RirGy ﬂ{ddgewwlé §7’€ (M8, t et rahydr onapht h
e o o1 unt oy RRR PR A ] SeriS i Tl o 27 Y AP o8 Ft%ﬁ o

R. = 2. 65 ni2h),(hef teod=AB, 1H), 3.60 (d, JIRENRR) (344&}&442 (MDRBDB.47- 381((®, 1H),

7.41 -7.32 (W), A5 50%?(n{t4H 32?952%5% 4l 23§+§725(Fh 2i1I *2’15331@@(n2FD
4.44 (b, 1H)2$14(q (m H,} HH) 2.51 d, J =50 H, 4H,
2.37 (t. B %3)? 3? -143(m4H) 130(d J =

3.3 Hz, 12H). 30 WO 2011/ 082732 PCT/ EP2010/ 007003 200
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244-(4-Hydroxybutyppi perazin-1-ya-4-(5,5,8,8-tetranethyl-5,6,7, 8-tetrahydro

napht hal e oYfdddkazol e- 5-carboxylic acid di nethyl am de Pcﬁgm%omdghe
product is acunaﬁ3 by i thium hydroxi de-pronoted saponification of the

ester in THF at 60C and subsequent EDC/ HOBt coupling to dinethylamne in
THF. 5 ng, LCVS: 499 [ M+H| . 2B NVR (400 MHz, DWMVBQ deuterated TFA)
57.46 - 7.37 (m 3H), 3.47 (dt, J = 12.2, 5.2 Hz, 6H), 3.32 (s, 1H), 2.81
(s, 6H), 2.55 (superinposed, 6H), 1.70 (s, 4H), 1.59 - 1.43 (m 4H), 1.27
(d, J = 18. 0 HzPreparhtion @D4-RB(538)8,8WEtra ik1Hy0-557 B 8 REITA R0 aapID0 ARMR2-210-1

Pr epar atlon %a%\%];ﬁ@eﬁduﬂb”ﬁt hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-y1) -
t hi azol - 2-yl i pi peri d| 4-yl am no} et hanol

@var + S>\—Cﬂ<<’ L @D—C

6.12 g (12.28 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,8,7 ,8-tetrahydronaphthalen-
2-ylethanone and 3 g (12.28 mmol) of 4-thiocarbamoylpiperidine-1-carboxylic acid
tert-butyl ester were suspended in 50 ml of ethanol and refluxed overnight. The
reaction mixture was cooled and evaporated. The residue was slurried using a little
10 EA and PE, digested and filtered off with suction. The solid was suspended in 180 ml
of EA, washed with 80 ml of a saturated sodium hydrogencarbonate solution. The
{ organic phase was dried over sodium sulfate, filtered and evaporated.
3.70 g, brown oil. LCMS: 355 (M+H), HPLC: Rt.=2.65 min (method B).
'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.95 — 7.88 (m, 2H), 7.69 (dd,
J=8.2, 1.8, 1H), 7.38 (d, J=8.3, 1H), 3.51 — 3.40 (m, 3H), 3.19 — 3.05 (m, 2H), 2.36
15 —2.24 (m, 2H), 2.10 - 1.95 (m, 2H), 1.70 (s, 4H), 1.30 (d, J=15.7, 12H).

Preparation of the racemates (SR)-2,2-dimethyl-4-((RS)-4-oxo-1-triethyl-
silanyloxybutyljoxazolidine-3-carboxylic acid tert-buty! ester and (SR)-2,2-
dimethyl-4-((SR})-4-oxo-1-triethylsilanylexybutyl)oxazolidine-3-carboxylic acid
tert-butyl ester

20
\
>L /\/\MQB >
} >~ r _? step b
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) step a
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The preparation is carried out as described starting from 104 ng (0. 26
mTD') of /007003
1-[4- (5, 8W |2r91]a]t/ 8§71325 6,7, 8- tetrahydronapht hal en- 2- yQ hi az%(I:T/EP?IH])%Ol ([))Oerl di n-
4-yl am ne hydrochl ori de and 55 p1(0.26 mmol) of

(tert-butyl di met hyl sil anyl oxy)acet al gggyde. The protecting group is cleaved
off using a 4N HCl solution in dioxane. 10The purification is carried out
by neans of preparative HPLC. The product is in the formof the

hydr ochl ori de. 3dfépmy, pale solid, LCVMs: 386 (MtH), HPLC. R. = 2.49 mn
(method B). 5_(1 Hydrox%‘én‘b'ﬂ'%n@ﬂ%oz-&{%h%%no%“ﬁ %ér%BﬁFﬁcEErﬁ)te@ butv7 58 (d
J=5.8, 1H), 4o (m 1H), 7.3 8.3, 1IH), 4.20 (d, J=1 2H) ,

3.76 (s, 2H)—§—42 (t, J=12.7, 2H), 3 13 (s, 2H), 3. 00 - 2.86 (m 2H), 2.28
(d J=11.9, 2H)5g 21038 r@dlol)mﬂa:cém‘aie (E1);4-fore -2, 2-tingRivipxazeldinet3-6Arbox- 55( m
4 {1 (24(95(3 Iaolja&j%rtﬂdfw,esﬁbr:ﬂe dlsélolx?e% lﬁngaH}THF IaE’éoelE}ﬁ{eabig%H =Ny

t hi azol - 2-yl |?)?|g§ é, ééf’%}?]za'm @g}ﬁ{; éﬁﬁ Ea@hjtﬂ% b”qe'“‘i‘ﬁagrbeﬁ&%i’%?m%% S
carried out asudwsioriHiearesdded drapwiseonne rixtug is otirsBl fartber)at eom tem-

1-[4- (5, 8- di petahyd obelight Hifeeh Taltyshear amBLIGY @Nofdr MM G sylutigi peri di n-
4yl anine z5gp A2 B S8 VL oo BRI Xl B8 LAk oy PL L ot N0

group is cl e§vet
product is |Hllqt%mt6ﬁhplaf50tm@fm%ﬁrolimﬁ Biasge aroeenaptpdlanddes paueors. = 2. 57
m n (nmeé0hod Bhasdi€kiraciddia fubiy twiddwNVRA( 208 cdvhBine PMaGhichtey aveelliedFA) 6 =

7 52 -7.46 ( m/er]s'd)jiun‘?sﬁété, fithed 2R4 evaporated. The oily residue is subjected to flash
chromatography on silica gel. '
4.89q, colourless ail.

Step b:

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 m! of DCM,
placed under nitrogen and cooled to 0°C. 2.58 g (17.14 mmol) of chlorotriethyl-
silane and 209 mg (1.71 mmol) of 4-(dimethylamino)pyridine are added. The reac-
tion solution is stirred further at 0°C for 15 min. 4.75 ml (34.27 mmol) of triethyl-
amine are subsequently added. The mixture is allowed to come back to room tem-
perature and is left to stir further overnight. After a TLC check, about 200 m| of a
saturated NH,Cl solution are added to the reaction mixture. The phases are sepa-
rated, and the aqueous phase is extracted a further twice with EA. The combined
organic phases are dried over sodium suifate, filtered and evaporated. The residue
25 is subjected to flash chromatography on silica gel.

Clear colourless oil, 5.02 g.

15

20

Step c:
(SR)-2,2-Dimethyl-4-((RS)-4-ox0-1-triethyisilanyloxybutylloxazolidine-3-carbox-
ylic acid tert-butyl ester and (SR)-2,2-dimethvl-4-({SR)-4-oxo-1-trigthylsilanyloxy-
30 butyl)oxazolidine-3-carboxylic acid tert-butyl ester
5.02 g (12 56 mmol) of product from step b are dissolved in 140 ml of DCM and
‘cooled to -78°C. At this temperature 2.11 g (25 12 mmol) of sodium hydrogen-
carbonate are added, and ozone is passed through the mixture for 2.5 h with stir-
ring until the solution has a blue coloration. After a TLC check, oxygen is then
passed through the mixture for 1.5 h until complete decoloration. Triphenylphso-
phine (3.30 g, 12.56 mmol) is subsequently added. The mixture is stirred at room

35



Preparation of
441444 SRy bes374di net hy1-5, 6, 7, 8-t et r ahydr onapht hal en- 2prfbdoagan7odd- vl 1 pi

peri di n-4-yl am no} but an- 1- 01 The enantionmer was isolated fromthe
racem c m xture by nmeans of chiral chromatography. The product is in the
form of the hydrochl oride. 20713 ng pale resin, Rt. = 2.39 mn

(method B), LCVs: 414 (M+H). Preparation of
4-{1444(5S, 8S)-5, 8-di net hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQt hi azol - 2- Api p
eri di n- 4- y| atlfimrsy duteapretnight agdthen filtpred effh dieilidtede is\v@ygrerataidde dayrepdin @ he
racem c m Xt witg@ryRyap®rans. THe Tpioctiatts @by siprla6d BpMeand bEfaahedrttatograptiy t he
form of theNE gﬁi%ggoride. 16 ng pale resin, RR. = 2.39 mn (nethod B),
LCVS: 414 ( . ' Preparation of
2-{1-[ 4- (5, 5- di ReesTpate5; glear alquslepaplidrdn@pht hal en- 2-y1) -
t hi azok- 2- Api peRackinmatd 2y blaai dutdielebasiol1.82@The preparation is carried out as
described starting from60 ng (0.16 mmol ) of
1-[4-(5,5-dinmethyl-5,6,7, 8-tetrahydronapht hal en-2-4yC1 hi azol - 2-yl I)ﬁi peri di n-
4-yl ani ne_ hydr oBRRGFURD & e acemElss 18R g dimsthy1-4 ((RS)-3-oxo0 - riethy-
(tert-butyl dsitEigxyprbpylydazp)idinetacarbbyylé: acit eenpbotyd esterqngr(8&p-2i2 cl eaved
off using a B L {_R_¢+@l} g Ty 4 ;gd out by
means of pr eggfhgtﬁ/{/e? 3 Q&I%Z tﬁ?@éf%@lﬁnﬂm?ﬁ%gﬁ%ﬁwﬁ? % Eg&ﬁg(plrlrgt e. 3018
my, white soPf§ ANy 888" (MH), HPLC Rt. = 2.50 min (method B). 1H NMWR
(400 M, DMBO deuger at TFA) = 7.535dd, Q'=/8.2, 2.0, 1H), 7.48 - 7.42

I |

O
~7si )<
/) O

rac-3

rac-4

15
The preparation is carried out as described above starting from 5g of racemate

(21.81 mmol) (SR)-4-formyl-2,2-dimethyloxazolidine-3-carboxylic acid tert-butyl
ester and 21.81 m! (21.81 mmol) of a 1 M allyimagnesium bromide solution in
diethyl ether.
Racemate 3: clear colourless oil, 323 mg.
20 Racemate 4: clear colourless oil, 329 mg.

Preparation of the racemates (SR)-2,2-dimethyi-4-((SR)-2-oxo-1-triethyl-
silanyloxyethyl)oxazolidine-3-carboxylic acid tert-butyl ester and (SR)-2,2-
dimethyl-4-((RS)-2-oxo-1-triethylsilanyloxyethyl)oxazolidine-3-carboxylic acid
tert-butyl ester

25

rac-5 rac-6

30

mate (21.85 mmol) (SR)-4-formyl-2,2-dimethyloxazolidine-3-carboxylic acid tert-
butyl ester and 24.0 ml (24.0 mmol) of a 1 M vinylmagnesium bromide solution in
THF.

Racemate 5: clear colouriess oil, 1.9.2g.

Racemate 6: clear colouriess oil, 0.81g.

The preparation is carried out as described above starting from 5.01g of race- .
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4.16 (d, J=13.5, 2H), 3.77 - 3.69 (m 2H), 3.52 - 3.40 (m 1H), 3.34(t,

J=11. 9, 2&%20%1/63@7323 08 (m 2H), 2.80(t, J=6.2, 2H), 2.28¢Bephddordes 2H) .
1.86 - 1.73 (m 4H), 1.70- 1.63 (m 2H), 1.28 (s, 6H. WO

2011/ 082732PCT/ EP2010/ 007003 203 Preparati on of
4-{114- (5, 5-di met hyl-5, 6, 7, 8-t etrahydipgnapht hal en- 2-y1) -
t hi azol - 2-yl i pi peridi n-4-ylam no}butan-1-ol 5 \o

Preparation of the racemate (2SR,3RS}-2-amino-6-{4-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-yl]piperidin-1-yl}hexane-
1,3-diol

5 \d
/—Si
10 ( 7
step b
15
S
L~
N N
o \-0
Step a:
20 (SR)-2,2-Dimethyl-4-({R8)-4-{4-[4-(5 5,8 8-tetramethyl-5,6,7 8-tetrahydronaph-

thalen-2-yhthiazol-2-ylipiperidin-1-yl}-1-triethylsilanyloxybutyl)oxazolidine-3-carbox-
ylic acid tert-butyl ester
97 mg (0.249 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-
£ 2-ylithiazol-
2-ylJpiperidine hydrochloride and 100 mg (0.249 mmol) of racemate 1 were
25 suspended with 4.3 ml of THF, and 175 yl of glacial acetic acid were added. The

reaction mixture was stirred at room temperature for 30 min. 106 mg (0.50 mmol) of
sodium triacetoxyborohydride were subsaguently added. The reaction mixture was
stirred at room temperature overnight, stripped off to dryness, suspended with EA,
washed with a saturated sodium hydrogencarbonate solution and a saturated
sodium chioride solution. The organic phase was dried over sodium sulfate, filtered,
evaporated to dryness and purified by means of flash chromatography on silica gel.

-21 mg, clear.oil, Rt-=.3.93 min (method B), LCMS:- 741 (M+H).

30

1
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The preparation is carried out as described starting from60 ng (0.16 nmol)
of WO 2011/082732 PCT/EP2010/007003
1-[4-(5,5-dinmethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl)thiazol -2-yl] piperidin
-4-ylam ne hydrochloride and 22 p1(0.16 nmol) of 4-bronobutyl acetate. The
protecting group 10is cl eaved off by 2at@ans of a 2N NaOH solution in

nmet hanol . The product is in the formof the formate. 19 ng pale solid, R.
= 2.55 mn (method B), LCVs: 414 (MtH). 15 Preparation of

4-(4-(5,6,7, 8- tﬁlé%ydronapht hal en- 2-yQt hi azol - 2-y11- pi peridi ne The
preparation is ngéreﬂldnaﬂtheaacedﬁémmdF sbarmln@esfmmm g-Bkamethybl ) of

2- br omo- 1- (55%778%&5& BAREERS BRBLIHISH2: $agid32; 7 mm')

of 4-t hi ocar banoy 0e = DOX =buty 259

white crystals. '™ of 4 4N HCl Somomw'ew madoﬁmhed@@f@%da@ééwrﬂwé = 7.80
(d, J=L. 2, 1kind the Miture Wab3tifen at2bbm tédmpSiatlire dwatnight. THe restib0 mixtGred8 (m

3H), 3.15 (I @vapleé-tgd%nd 2efar S&Eﬂ)bﬁ; feahe o@ﬁaor#cr{l-zprﬁ%oé#%hYﬁn 32 8(flida gér-f14 0,
Th

2.8, 2 t
4-{ 4- (20(5 63”?9@%‘95'3 nﬁﬁ‘reczﬁ h%lhéﬁ‘fo '9'|(3ec hi azol - 2- y1r1-eloara o

pi peri din-1-yl }bﬁlm@rpaie sdlidTRE (&t @pmirafmasnod B), ¢&MS: d86 dit-Has descri bed

Zt ?Lftl(EQGf r70m 39 A &0 gﬁ\gml\)q@fdéﬁeratedTFA )5 =7.83(d J—‘leB 1H), 7.74 (s S a0
p1(0.20 rmol ?H %éf’aﬁqi? B}gmﬁgﬂd éc% ’5 g%ﬁe %5}' p‘h% gr %B@F@ cl eaved
of f by TReans 16}, 3A2N3NAOM, 0).1& 14N 3i04 WeﬂHémdtﬁG 78 (pv: 6Uhc2t31 @, va1ahe form
Of t he hydr oghb aroglgy, J=12.3, 2H), 1.91 — 1.69 (m, 2H), 1.63 (s, 4H), 1.59 — 1.49 (m, 1H),

1.48 — 1.38 (m, 1H), 1.22 (d, J=20.0, 12H).

Preparation of the racemate (2SR, 3S%R)-2-amino-6-{4-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-yl]piperidin-1-yl}hexane-

15 1,3-diol
S
L
N

o

The preparation is carried out analogously starting from 97 mg (0.249 mmol) of
4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yhithiazol-2-yl]piperidine
hydrochioride and 100 mg (0.249 mmol) of racemate 2. The product is in the form
of the hydrochloride.

50 mg pale solid, Rt. =2.28 min (methed B), LCMS: 486 (M+H).

"H NMR (400 MHz, DMS O/ deuterated TFA) 5 = 7.93 — 7.87 (m, 2H), 7.74 -

25 7.65 (m, 1H), 7.40 (d, J=8.3, 1H), 3.82 — 3.73 (m, 2H), 3.72 — 3.60 (m, 3H), 3.52 —
3.43 (m, 1H), 3.20 — 3,10 {m, 4H), 2.43 — 2.33 (m, 3H), 2.20 — 2.07 (m, 2H), 1.98 -
1.87 (m, 1H), 1.85~1.76 (m, 1H), 1.70 (s, 4H), 1.60 — 1.44 (m, 2H}, 1.30 (d,
J=15.5, 12H).

20

30
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28ngv\hite solid, RR. = 2.24 min (method B), LCM5: 371 (MtH). 1H NWVR (400

d TFA) 6 = 7.74 (s, 1H), 7.64 -7.56 05 (d,
J 7.8, 1&@*%@2?%6 J:12?6, 2H) 3.513 - 5942 (m 2H), (%Tlép%wéﬂm?“s (
1H), 3.15 - 3.03 (m 4H), 2.79 - 2.65 (m 4H), 2.35 - 2.25 (m 2H), 2.13-
1.99 (m 2H), 1.81 -1.65 (m 6H), 1.83 - 1.42 (m 2H).

Preparation of the enantiomer pair (2R,3S)-2-amino-5-{4-[4-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-1-y[}pen-
tane-1,3-diol and (2S,3R})-2-amino-5-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)thiazo!- 2-yl]piperidin -1-yl}pentane-1,3-diol

>—Cﬁ—/ @ﬁ

10

P
£

The preparation is carried out analogously starting from 357 mg (0.914 mmol)

' of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ythiazol-2-yl]piperidine
hydrochloride and 322 mg (0.831 mmol) of racemate 3. The 2 enantiomers were
subsequently separated from the racemic mixture by means of chiral chromatogra-

15 phy. The products are in the form of the hydrochloride.

Enantiomer 1. 47 mg pale resin, Rt. = 2.28 min (method B), LCMS: 472 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.83 (d, J=1.8, 1H), 7.76 (s,
1H), 7.66 = 7.56 (m, 1H), 7.31 (d, J=8.3, 1H), 3.76 — 3.70 (m, 1H), 3.65 — 3.55 (m,
3H), 3.48 = 3.34 (m, 2H), 3.29 - 3.22 (m, 1H), 3.21 - 3.17 (m, 1H), 3.15-3.07 (m
2H), 3.02 - 2.96 (m, 1H), 2.32 (d, J=15.C, 2H), 2.14 - 2.03 (m, 2H), 2.02 - 1.93 (m,
20 1H), 1.88 — 1.77 (m, 1H), 1.63 (s, 4H), 1.23 (d, J=19.9, 12H).

Enantiomer 2: 50 mg pale resin, Rt. = 2.29 min (method B), LCMS: 472 (M+H).
"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.84 (d, J=1.8, 1H), 7.78 (s,
1H), 7.68 — 7.57 (m, 1H), 7.31 (d, J=8.3, 1H), 3.76 — 3.70 (im, 1H), 3.66 — 3.54 (m,
3H), 3.43 - 3.35 (m, 1H), 3.30 - 3.15 (m, 3H), 3.15 - 3.07 (m, 2H), 3.02 - 2.96 (m
25 1H), 2.32 (d, J=15.0, 2H), 2.15 = 2.03 (m, 2H), 2.01 = 1.93 (m, 1H), 1.89 = 1.79 (m
1H), 1.63 (s, 4H), 1.23 (d, J=19.9, 12H).

30
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Preparation of the enantiomer pair (28,38)-2-amino-5-{4-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-1-yl}pentane-
1,3-diol and (2R,3R)-2-amino-5-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yljthiazol-2-yl]piperidin-1-yl}pentane-1,3-diol

5 NP

ena 3 ena 4
10

The preparation is carried out analogously starting from 360 mg (0.923 mmol)
of 4-[4-(5,5,8, 8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yljthiazol-2-yl]piperidine
hydrochioride and 325 mg {0.839 mmol) of racemate 4. The 2 enantiomers were
subsequently separated from the racemic mixture by means of chiral chromatogra-
15 phy. The products are in the form of the hydrochloride.
Enantiomer 3: 44 mg pale solid, Rt. = 2.30 min {method B), LCMS: 472 (M+H).
"H NMR (500 MHz, DMSOIdeuterated'TFA) 5=7.83(d, J=1.6, 1H), 7.76 (s,
1H), 7.67 — 7.56 (m, 1H), 7.31 (d, /=8.3, 1H), 3.85 - 3.77 (m, 1H), 3.75 - 3.67 (m,
1H), 3.65 - 3.52 {m, 3H), 3.45—- 3.34 (m, 1H), 3.30 - 3.22 (m, 1H), 3.19 — 3.06 (m,
4H), 2.32 (d, J=14.9, 2H), 2.09 (q, J=13.5, 2H), 1.99—1.90 (m, 1H), 1.89 - 1.78 (m,
20 1H), 1.63 (s, 4H), 1.22 (d, /=20.0, 12H).

Enantiomer 4: 50 mg pale solid, Rt. = 2.27 min (method B), LCMS: 472 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.84 (d, J=1.8, 1H), 7.78 (s,
1H), 7.67 —7.57 (m, 1H), 7.32 (dd, J=8.2, 3.2, 1H), 3.84 — 3.77 (m, 1H), 3.75 - 3.68
(m, 1H), 3.58 (ddd, J=18.3, 13.2, 6.0, 3H), 3.45~ 3.35 (m, 1H), 3.29 - 3.21 (m, 1H),
25 3.20 - 3.07 (m, 4H), 2.32 (d, J=14.5, 2H), 2.15 - 2.03 (m, 2H), 2.00 — 1.90 (m, 1H},
1.88 —1.76 (m, 1H), 1.83 (s, 4H), 1.23 (d, /=19.9, 12H).

Preparation of the racemate (2SR,3SR})-2-amino-4-{4-[4-(5,5,8,8-tetra-
methy!-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-yl]piperidin-1-yI}butane-

1,3-diol
30

The preparation is carried out analogously starting fram 100 mg (0.256 mmol)
35 of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthaien-2-y)thiazol-2-yl]piperidine
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hydrochloride and 144 mg (0.385 mmol) of racemate 6. The product is in the form
of the formate.
4 mg pale solid, LCMS: 456 (M+H).

Preparation of the racemate (2SR,3RS)-2-amino-6-{4-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl}piperazin-1-yl}hexane-
1,3-diol

S, ™\

N N

LN
N

<~

@ 0

The preparation is carried out analogously starting from 160 mg (0.450 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-ylithiazol-2-yl|piperazine
and 204 mg {0.249 mmol) of racemate 1. The product is in the form of the formate.

29 mg pale solid, Rt. = 2.33 min (method B), LCMS: 487 (M+H).

"H NMR (400 MHz, DMSO/ deuterated TFA) 5 = 8.13 (s, 1H), 7.79 (d, J=1.8,
1H), 7.58 (dd, J=8.2, 1.8, 1H), 7.33 (d, J=8.3, 1H), 4.21 — 4.08 (m, 2H}, 3.68 — 3.59
(m, 4H), 3.50 — 3.40 {m, 2H), 3.31 —3.15 (m, 4H), 3.01 —2.83 (m, 1H), 1.92 - 1.71
{m, 2H), 1.67 (s, 4H), 1.61 — 1.38 (m, 3H), 1.27 (d, J=13.4, 13H).

Preparation of the racemate (2SR,3SR)-2-amino-6-{4-[4-(5,5,8,8-tetra-
methyl-5,6,7,8-tetrahydronaphthalen-2-yl}thiazol-2-yi]piperazin-1-yl}hexane-

1,3-diol _,
s, /\
N N
- \R
N
O Q

The preparation is carried out analogously starting from 140 mg (0.394 mmol)
of 4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidine
hydrochloride and 180 mg (0.473 mmol) of racemate 2. The product is in the form
of the formate.

59 mg pale solid, Rt. = 2.33 min (method B), LCMS: 487 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.73 (s, 1H), 7.51 (d, J=8.0,
1H), 7.30 (d, J=8.3, 1H), 4.12 (s, 1H), 3.74 - 3.39 (m, 7H), 3.32 =312 (m, 4H),

3.11-3.03 (m, 1H), 1.94 — 1.81 (m, 1H), 1.79 — 1.67 (m, 1H), 1.63 (s, 4H), 1.56 ~
1.33 (m, 2H), 1.23 (d, J=13.8, 13H).



WO 2011/ 082732PCT/ EP2010/ 007003 205 Preparati on of
444- (5,5, t hyl-5, 6, 7, 8-tetrahydronapht hal en-2-y /007003

t hi azol - Zi(/)ISll-O?)ﬁ?)%ﬁigi ne 6.12 g (12.28 mmol) of FTER2010

2- bronmp-1- (5,5, 8,8-tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en2-yl ) et hanone
and 3 g (12.28 mml) of 4-thi ocarbamykpi peri di ne-1-carboxylic acid
tert-butyl ester were suspended in 50 ml of ethanol and refl uxed overnight.
The reaction m xture was cool ed and evaporated. The residue was slurried
using a little RHparatimh ¢1E1-[4(5®8 Betdtrametiiyil {567 ,8detraliydrpnapkthateineyl) The
solid was sugpgpsiedylin,4189z8pardf EA washed with 60 nl of a saturated

sodi um hydr ogencar bonat e sol uti on. The organi c phase was dried over sodium
sulfate, filtered and evaporated. 3.70 g, brown oil. L ; H), HPLC
Rt.=2.65 min (nethod B). 1H NVR (400 MHz, DMSQ deuterate
7.88 ( 2H), 7.69 (dd, J=8.2, 1.8, 1H), 7.39 (d, J=8.3,

(m 3H, 3.194~% 0% (m 2H  2.36 15-2.%4"(Yn_ézl—|), 2. 10-
- tep a
1.70 (s, 4H)Hh|l/1.\3 d, ,3=15"%2 121 a
S

< 0—<‘ -HzNT
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15 Step a:
Preparation of 4-thiocarbamovl-1,4-diazepane-1-carboxylic acid tert-butyl ester

1.37 g (6.85 mmol) of 1,4-diazepane-1-carboxylic acid tert-butyl ester and
1.12 g (6.85 mmol) of benzoyl isothiocyanate were dissolved in 13 ml of THF and
stirred at 50°C for 2 h. The solvent was subsequently distilled off, and the residue
was taken up in 34 ml| of methanol and 3.4 m! of water, and 1.89 g of potassium
carbonate were added. The mixture was boiled under reflux overnight and then
filtered off. The filtrate was evaporated, slurried in 80 mit of water and extracted
3 times with 20 mi of EA each time. The organic phase was dried over sodium

sulfate, filtered, evaporated, digested using a little PE and EA and filtered off with
{ suction,
1.12g white crystals, Rt. = 1.92 min (method B), LCMS: 260 (M+H).

20

25

Stepb and c:
Preparation of 1-f4-(5,5 8 8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-
thiazol-2-yl]-1,4-diazepane
The preparation is carried out as already described starting from 1.12 g
30 (4.55 mmol) of 4-thiocarbamoyi-1,4-diazepane-1-carboxylic acid tert-butyl ester
from step a and 1.93 g (6.25 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7,8-

~tetrahydronaphthalen-2-yl)ethanorie.
888 mg yellow solid, Rt. = 2.63 min (method B), LCMS: 370 (M+H).
'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.50 {d, J=1.7, 1H), 7.38 (d,
J=8.2, 1H), 7.33 (dd, /=8.2, 1.8, 1H), 4.03 — 3.98 (m, 2H), 3.71 (t, /=5.7, 2H), 3.43
35



Preparation of the racemates

(SR -2, 2-gi :4- URS) - 4- oxo-1-tri et hyl sil anyl oxybut ypo jdi nes 3- car bo

xylic aci Oi%rrlpy%‘aﬁyl ester and (SR)-2, 2- BER Rk oo}

di met hy1- 4- USR) - 4- oxo- 1-tri et hyl sil anyl czybut ypoxazol i di ne- 3-car boxylic

acid tert-butyl ester 25 step c 54Q6 Step a:

4- (1- Hydr oxypent - 4-envl) -2, 2- di net hyl oxazol i di ne- 3-car boxylic acid

tert-butyl ester 5g (21.81 nmol) of racenate

(SR) - 4- f or ny 13232l 2M0t higd oxcezoin, diH)e2. 34 cax 18opm, 2pY)) 1.62 ax; iabh) t1e23 ~hutgy|  ester

are dissolvegd ip@3 n of THF, placed under argon and cooled to -78C. 43.62

m (21.81 ) of"" a 0.5 M 3-but enyl magnesi um brom de solution in THF are

added dropwi se. The m xture is stirred further at roomtenperature

over ni ght. Aft ePrepatatiorchiot-k4-[4aisch)8,830trametiyl-8,655 B uetnbled rbRa@ithaleint2-i on are

added %o theyﬂiﬁf&ﬁl—@;};}ﬂ-‘i,ﬁ-& gan%- Izgma_[iii.pgg,ure is stirred further overnight
t” 50 of water.

and di Futed wth abo he phases are separated, and the

aqueous 10 phase_i s, extrficthed rther twice with EA. The conbi ned organic
phases are dri eg 2 hf}rﬁ’{g:q; te, filtered and evaporated. The oily
6 @n flash wetdbgraghy on silica gel. 4.89g,

U
residue i s subj @
S«EpE

colourless oil.
152, 2- Di et hyl-é- (I-triethylsilanyl oxypent-4-enynoxazol i di ne-3-carboxylic
acid tert - but ylNgBiegpration Iscamie Oyt 89 aygagndisrntzd Hpdnafem fHnPstep a are
di ssol yed i n(@R04 mima)f of IXIKA(5 15| Sal-tediraunmedteyi-516, T, 8-Ogfsahydodaglibéled 2tyd)tid€zol-2. 58 g
(17. 14 mol ) 2%]-ﬁiil|d%!i@;5ériee$rlaﬁ/475&|g§.@§1 b1 2O B robutfiLadBiRE ) T protecting
A= (di met hyl agl no)PYLL A NGt B Sea9098%: 10 REJHF&ition in methanol. The product is in
the form of the hydrochloride.
45 mg pale solid, Rt. = 2.69 min (method B), LCMS: 442 (M+H).
"H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.66 (d, J=1.7, 1H), 7.52 —
15 7.43 (m, 2H), 4.33 —4.22 (m, 1H), 4.12 - 4.02 (m, 1H), 3.82 — 3.62 (m, 4H), 3.53 -
3.47 (m, 3H), 3.35 (t, J=11.6, 1H), 2.46 — 2.26 (m, 2H), 1.80 (dt, J=15.9, 7.9, 2H),
1.71 (s, 4H), 1.56 ~ 1.48 (m, 2H), 1.37 = 1.25 (m, 14H).

Preparation of 3-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)thiazol-2-y{]-1,4-diazepan-1-yl}propan-1-ol

20 s
[ )
N \\/N\/\/O
” The preparation is carried out as already described starting from 95 mg
o5 (0.244 mmol) of 1-{4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-

2-yl]-1,4-diazepane and 30 p! (0.321 mmol) of 3-chloropropan-1-ol. The product is
in the form of the hydrochloride.
85 mg pale solid, Rt. = 2.69 min (method B), LCMS: 428 (M+H).
'H NMR (400 MHz, DMSO/ deuterated TFA) § = 7.64 (s, 1H), 7.51 — 7.43 (m,
2H), 4.34 —4.21 (m, 1H), 4.19 - 4.06 (m, 1H), 3.87 — 3.65 (m, 4H), 3.62 — 3.48 (m,
30 3H), 3.44 —3.26 (m, 3H), 2.45—-2.22 (m, 2H), 1.97 — 1.88 (m, 2H), 1.72 (s, 4H),
1.32 (d, J=11.3, 12H).
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20tion solution is stirred further at OC for 15 mn. 4.75 m (34.27 mol)
of tri et hylgeandgaeare subsequently added. The m xture i spat/kgxegodyoosconme
back to roomtenperature and is left to stir further overnight. After a TLC
check, about 200 ml of a saturated NHACI solution are added to the reaction
m xture. The phases are separated, armxsthe aqueous phase is extracted a
further twice with EA. The conbi ned organi c phases are dried over sodium
sulfate, filtered and evaporated. The residue 25is subjected to flash

chr omat ogr aphy Brepsiratianaotytl4-(5.8 Srtetramstinil Ss67 Sitptrakydyegapthalenc2-yl)-

(SR) - 2, 2- Di netiiaydi-Ayl{piPbridifh-Dyaminé r i et hyl si | anyl oxybut yl ) oxazol i di ne- 3-car

box- ylic acid tert-butyl ester and o
(SR) -2, 2-di met hyl- 4- a5R) - 4- oxo- 1-tri et hyl si | anyl oxy- Br
30but yl ) oxazol i di ne-3-carboxylic acid tert-butyl ester ;i 12756

mrol ) af product fromstep b are dissolved jq_140 m of DC >0l ed to
-78C. At thigt atyre, 2.11 g (25.12 n@op sfql%i;um hydf 0gen- car bonat e
are added, ii paSS‘e'd_t‘h_rngI'i'z"H?leN j ,@rJleo 2. ' 1T
until the soluti oﬁ hds a blue col orati ong AfterHa TLC check, oxygen is then

passed through the m xture for 1.5 h until conpl ete decol orati on.

Tri phenyl phso- 35phine (3.30 g, 12.56 nmol) is subsequently added. The

m xture is stirred at room 207 tenperature overnight and then filtered
off. The filtrate is evaporatﬁd &0 dryness in a rotary evaporator. TheNﬁ2

productl§ are separated by rreans{of fl ash chromat ography on sil g
Racemate 1: clear colple oi Io-§.—21 g. SRacemate 2: bl pukl es

oil, 1.83 g. parat-nNon pf the racemates— N

(-SR) - 2, 2-di () - 3¥oxX0- 1-tri et hyl si | anyl oxypr zol i di ne- 3-car

boxylic acid
di nmet hyl- 44& R) ~3-0x0-1-triethyl silanyl oxypropyl)oxazolidi ne-3-carboxylic
aci d tert - bdbhglpreparaionipsaoedpuirnglogopsly Kkthe appove-mentioned procedure start-

15 ing from 877 mg (4.38 mmol) of piperidin-3-ylcarbamic acid tert-buty| ester.

579 mg, yellow solid, Rt. = 2,65 min (method B), LCMS: 37C (M+H).

"H NMR (400 MHz, DMSO/ deuterated TFA) 5 = 7.69 (d, J=1.8, 1H), 7.51 (dd,
J=8.2, 1.9, 1H), 7.43 (d, J=8.3, 1H), 4.06 (dd, J=12.7, 3.2, 1H), 3.84 — 3.76 (m, 1H),
3.62 -3.47 (m, 3H), 2.14 —2.03 (m, 1H), 2.01 = 1.90 (m, 1H), 1.83 = 1.74 (m, 2H),
1.71 (s, 4H), 1.31 (d, J=14.2, 12H).

20

Preparation of 4-{1-[4-(5,5,8,8-tetramethy|-5,8,7,8-tetrahydronaphthaien-2-

yl)thiazol-2-yl]piperidin-3-ylamino}butan-1-ol

S
[ >« ?
N
25

The preparation is carried out as described starting from 75 mg (0.20 mmol) of
1-[4(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-3-
ylamine and 45 ui (0.31 mmol) of 4-bromobutyl acetate. The protecting group is
cleaved off by means of a 1N NaOH solution in methanol. The product is in the
form of the hydrochloride.
12 mg pale solid, Rt. =2.71 min (method B), LCMS: 442 (M+H). .

30

'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.70 (s, 1H), 7.51 (d, J=8.2,
1H), 7.42 (d, J=8.3, 1H), 4.18 (dd, J=13.2, 3.2, 1H), 3.83 — 3.75 (m, 1H), 3.70 —
3.61 (m, 1H), 3.54 — 3.44 (m, 4H), 3.09 (dd, J=8.7, 6.0, 2H), 2.21 — 2.13 (m, 1H),
2.00 - 1.92 (m, 1H), 1.86 — 1.73 (m, 4H), 1.70 (s, 4H), 1.61 — 1.54 (m, 2H), 1.30 (d,
J=17.8, 12H).
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rac-3 15rac-4 The preparation is carried out as descri bed above
starting racemate (21.81 mml) (SR)-4 T/EP2010/007003
e pic

formyl-2, oxazol i di ne- 3-carboxylic acid tert- buty ester and 21.81
m (21.81 mmol) of a 1 Mallyimgnesi um brom de solution in diethyl ether.
Racemate 3: clear colourless oil, 3234gi g. 20Racemate 4: clear colourless
oil, 329 ny. Preparation of the racenmates

(SR) -2, 2-di met hyl-4- ((SR) - 2- oxo-1-tri et hyl sil anyl oxyet hyl ) oxazol i di ne- 3-car
boxylic acid tert-butyl ester and (SR)-2, 2-

di met hy1- 44( RS) p?ep%m.c;ln bf 3. tw{ b%mé{r%émmw,@&eiramd}sngpmsmxzcl Iﬁ

dtert-b t 30 -
ES(r:lepar Z[i onuiy qtlpze‘ﬂﬁﬂﬂ?"dolg 363@3@9"8\'5"%'01/8 st artl ng fromr 2?019 of

race-mate (21. 85 mol ) ( SRE- 1- 2, 2-di met hyl oxazol i di ne- 3-car boxylic
acid tert- but yl er ad))»éerO (24.0 mml) of a 1 M vinyl magnesi um
brom dé sol utio P BRac e 5. clear colourless oil, 1.92g.

Racemate 6: cle rless oil, NJ-SG_g_\

hY

0

The preparation is carried out as described starting from 50 mg (0.11 mmol) of
1-[4(5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-3-
10 ylamine and 14 ul (0.16 mmol) of 3-chloropropan-1-ol. The product is in the form of
the hydrochloride.
13 mg pale solid, Rt. = 2.67 min {(method B}, LCMS: 428 (M+H).
"H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 7.70 — 7.66 (m, 1H), 7.52 -
7.42 (m, 2H)}, 4.27 — 4.19 (m, 1H}, 3.88 - 3.80 (m, 1H}, 3.75—- 3.66 (m, 1H}, 3.66 —
3.59 (m, 2H), 3.58 — 3.48 (m, 2H), 3.19 (t, J=7.5, 1H), 2.24 —2.15 (m, 1H}, 2.04 -
15 1.94 (m, 2H), 1.93 - 1.85 (m, 2H), 1.84 — 1.75 (m, 2H}, 1.72 (s, 4H), 1.31 (d,
J=13.7, 12H).

iy
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WO 2011/ 082732PCT/ EP2010/ 007003 208 Preparation of the racemate

(2SR, 3RS) g5 M 4278 (4-[4-(5,5,8,8-tetra- _ PCT/EP2010/007003
nmet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl )t hi azol - 2-yl ] pi peri di n-1-y1} hexane
-1, 3-di ol step b 15 Step a: 20(SR)-2,2-Dinethvl-44(R5)-4-{4-14-(5 5 8

8-tetramethyl-5 6 7. 8-tetrahvdronaph-17
t hal en- 2- 4t hi azol - 2-vil pi peridin-1-v11-1-triethyl sil anvl oxvbut vhoxazol i di ne
-3-carbox-ylic acid tert-butvl ester 97 ngy (0.249 mmol ) of
444- (5,5, 8, 8-t ePrepaeatinnlet4-61-1-5;5,88rtatrgohetingd;5t8, ThaltemalRydrbhaphthalen-2-
2-yl ] pi peri dynﬁ,iMququ&ngl_?__a_ int90utdp-{.8r 249 mml) of racemate 1 were
0

25suspended wth 4.3 and"175 pl of glacial acetic acid were

added. The react iﬁpf i xture wasNStYTred at r@qrﬁ erature for gQemn. 106
ng (0.50 nmol) of oSONi UMetg | acetexyrberehydri de re /stosequerttyadded: The
reactign mxture wag s&+rred at &9 t enper at urle overni g stripped off to
dryness, suspended @i th EA, washed wth a saturated sodiumo

hydr ogencar bonat e sol uti on and a saturated 30sodi um chl oride solution. The
organi ¢ phase was dried over sodiumsulfate, fil(\irfd,

stepc step d

e N\—\_\ —
s
0

N

H,(}L\ﬂ

o)
10
s
[ N»-NQ
f ﬁ/‘\/\/O
Step a:
15 Preparation of 4-(4-hydroxybutylamino)azepane-1-carboxylic acid tert-butyl
ester
1.08 g {4.65 mmol) of 4-oxoazepane-1-carboxyfic acid tert-butyl ester and
864 ul (9.30 mmol) of 4-aminobutan-1-ol were suspended in 40 mi of ethanol,
stirred at room temperature for 40 minutes. 532 pi (9.30 mmol) of glacial acetic acid
20 were added, and the mixture was stirred for a further 10 min. Sodium triacetoxy-
borohydride (1.97 g, 9.30 mmol) was added, and the mixture was stirred at room
temperature overnight and evaporated to dryness in vacuo. The residue was taken
up in water and extracted 4 times with EA. The organic phase was dried over
o sodium sulfate, filtered and evaporated.
R 1.39 g clear oil, LCMS: 287 (M+H).
25
Step b:
Preparation of 4-(azepan-4-vlaming)butan-1-ol
The Boc protecting group is cleaved off as described using 4 N HCI in diox-
ane.
1.09 g, yellow oil, LCMS: 187 (M+H).
30

Step ¢ __
Preparation of 4-(4-hydroxybutylamino)azepane-1-carbothioic acid amide

The preparation is carried out as already described starting from 419 mg
(2.25 mmol) of product from step b and 401 mg (2.25 mmol) of thiocarbonyl-
imidazole.
35 LCMS: 246 (M+H).




evaporated to dryness and purified by neans of flash chromat ography on

silica ge*,)wo %h/@r spclear oil, R.=3.93 mn (nethod B), LEMoiptddodsbist) -

209 St epar ati on of the racenat e (25R

3R5) - 2-am no-614-14- (5,5, 8, 8-tetranet hvl 5, 6, 7, 8-t et rahydr onapht hal en- 2- yOt h
I azol - 2-vl | pi peridi n-1-11Thexane- 1, 3-digol 1 m of a 4N HCl solution in

di oxane was added to the internediate fromstep a, 5and the m xture was
stirred at roomtenperature overnight. The reaction m xture is evaporated
and separated by nmeans of flash chropmatography on C18 silica gel. The
product is in tggyfprmof the hydrochloride. 10 ng pale solid, Rt = 2.34
min (method B)—t&vs 486 ( \

7.83 (d, J=1. 8 < ~ ZE :
Preparati on tfi 3 R ! ani no- 6- {414 (5 5, 8, 8- tetra-

met hyl 45, 6, 7, 8- treé b@@xﬁ&t[@ﬁmr@i &H'a% a)/r@éthv é’és‘éhb&‘étlaﬂtlﬁgl%ﬁq' sigmd- yChexane- 1

(5(1) ‘Z’ 48' ‘r’rlm 2?1T ﬁ‘ﬁancﬁ)‘)c?fr 24 1000115, 5 Bl Rl 8B LARUR) oSt At Ly om 97 Y
4-[4-(5,5, 8 stheaenaiped elredue! FoB-sten ¢ dinpdiudfiegtind iaisearredyt Ay Beens of yi | pi p
eri fllh gef gmr gf ﬁH’tNé%lF&@Tﬂa@%rdmlc(@ Irzttaafmbf)th@hydra@mmee g Zgh% grt()gg;:tdl s
5, Lovs: 486 %%T‘%WE) 0ooRRe PR BT80S seBimfl 6 =7 o8 7 g7
(m 2H), 7.74 - 500 MHz, DMSO/ deuterated TFA)ES 753 {s, 1H), 742 735 (m,
10 2H), 3.93 — 3.85 (m, 1H), 3.77 — 3.57 (m, 3H), 3.43 (t, J=6.1, 2H), 3.32 = 3.25 (m,

1H), 2.97 — 2.89 (m, 2H), 2.34 — 2.26 (m, 1H), 2.18 — 2.10 (m, 1H), 2.09 — 2.01 (m,
1H), 1.97 — 1.88 (m, 1H), 1.87 — 1.79 (m, 1H), 1.70 — 1.57 (m, 7H), 1.51 — 1.44 (m

2H), 1.27 — 1.21 (m, 12H).

Preparation of 3-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
15 yl)thiazol-2-yl]Jazepan-4-ylamino}propan-1-ol

!
20!

The preparation is carried out in 4 steps as described above starting from
3-aminopropan-1-ol. The product is in the form of the hydrochloride.

75 mg pale solid, Rt. = 2.57 min {methed B), LCMS: 442 (M+H).

"H NMR (500 MHz, DMSQ/ deuterated TFA) & = 8.75 (s, 2H), 7.74 (d, J=1.7,
1H), 7.55 (dd, J=8.2, 1.7, 1H), 7.32 (d, J=8.3, 1H), 7.10 (s, 1H), 3.93 — 3.86 (m,
1H), 3.67 — 3.60 (m, 1H), 3.58 — 3.50 (m, 2H), 3.48 (t, J=6.0, 2H), 3.25 - 3.18 (m,
1H), 3.02 = 2.92 {(m, 2H), 2.35—2.26 (m, 1H), 2.19 - 2.10 (m, 1H), 2.08 - 1.99 (m,

25 1H), 1.91 -1.82 (m, 1H), 1.82 — 1.73 (m, 3H), 1.68 — 1.62 (m, 4H), 1.61 - 1.51 (m,
1H), 1.30 — 1.22 ({m, 14H).

20

Preparation of 2-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
ylithiazol-2-yllazepan-4-ylamino}ethanol

5
(L
30 N N0

The preparation is carried out in 4 steps as described above starting from
2-aminoethanol. The product is in the form of the hydrochloride.

29 mg pale solid, Rt. = 2.58 min {method B), LCMS: 428 (M+H).

"H NMR (400 MHz, DMSO/ deuterated TFA) 3 = 8.86 (s, 2H), 7.74 (d, J=1.8,

35 1H), 7.55 (dd, J=8.2, 1.8, 1H), 7.33(d, J=8.3, 1H), 7.11 (s, 1H), 3.94 — 3.85 (m,



257.65 (m 1H), 7.40 (d, J=8.3, 1H), 3.82- 3.73 (m 2H) 3.72 - 3.60 (m
3H 3. 52w ffilgbss 1H), 3.20 - 3.10 (m 4K 2.43 - 2. 3pctibacihond 20 -
2.07 (m 2H), 98-187(m1H) 1.85 - 1.76 (m 1H), 1.70 (s, 4H), 1.60
- 1.44 (m 2H, 1.30 (d, J=15.5, 12H). 30 WD 2011/082732PCT/ EP2010/007003
210 Preparation of the enantionerpipair (2R 3S)-2-am no-5-{414-(5,5, 8, 8-
tetranethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl)thi azol - 2- yapi peridi n-1-ylipe
ntane-1, 3-diol and

(2S, 3R) - 2- anilhip-F73 4 364-((6 360).8.@0 + St46a(me Phiy,13.38 6 371881, dH),a3.05 — 2.96 (m

hydr onapht habgemn-23y L ptds @z aby 2. yapioper hAiip Lybd pPeardsane-1iy),3r.o4 oh &y (m

e 2 O (0B (PAL A 80 oo R QL 1AL OARYSE 31 St igefo From
4-14-(5,5,8, 83Hbtrarrethy1 5, 6, 7, 8-t et rahydr onapht hal en- 2-yl ) t hi azol - 2-yl ] pi
peridige hydrochloride and 322 ng (0.831 mml) of racemate 3. The 2

enanti oners were subsequently separated fromthe racem c m xture by neans
of chiral chromatogra- 15phy. The products are in the formof the

hydrochl ori de. Enantiomer 1: 47 ng pale resin, RR. = 2.28 mn (nethod B),
LCVS: 472 (MHH) . 1H NMR (500 MHz, DVsQ' deuterated TFA) 6 = 7.83
(d, J=1.8, 1H), 7.76 (s, 1H, 7.66 - 7.56 (m 1H), 7.31 (d, J=8.3, 1H),
3.76 - 3.70 (m 1H), 3.65 - 3.55 (m 3H), 3.48 - 3.34 (m 2H), 3.29 - 3.22
(m 1H, 3.21 -3.17 (m 1H), 3.15 - 3.07 (m 2H), 3.02 - 2.96 (m 1H), 2.32
(d, J=18.0, 2H), 2.14 - 2.03 (m 2H), 2.02 - 1.93 (m 201H), 1.88 - 1.77
(m 1H), 1.63 (s, 4H), 1.23 (d, J=19.9, 12H). Enantioner 2: 50 ng pale
resin, Rt. = 2.29 min (method B), LCV5: 472 (M+H). 1H NWVR (500
Mz, DVSQ deuterated TEA) 6 = 7.84 (d, J=1.8, 1H), 7.78 (s, 1H), 7.68 -
7.57 (m 1H, 7.31 (d, J=8.3, 1H, 3.76 - 3.70 (m 1H), 3.66 - 3.54 (m
3H), 3.43 - 3.35 (m 1H), 3.30 - 3.15 (m 3.H), 3.15 - 3.07 (m 2H), 3.02 -
2.96 (m 251H), 2.32 (d, J=15.0, 2H), 2.15 - 2.03 (m 2H), 2.01 -1.93 (m
1H), 11§9- 1.79 (m 1H), 1.63 (s, 4H), 1.23 (d, J=19.9, 12H).
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30 WD 2011/082732PCT/ EP2010/ 007003 211 Preparation of the enantioner
palr WO 2011/082732 PCT/EP2010/007003
(2S,39) - 2-am no-5-{414-(5,5,8,8-tetra-nethyl-5, 6,7, 8-tetrahydronapht hal en-2
-yQ hi azol - 211Thi peri di n- 1-yl } pent ane-1, 3-di ol and

(2R, 3R) - 2-am no-5-{444- (5,5, 8, 8-tet r@rzet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-
yQ hi azol - 2-yl [ pi peridin-1-yl}pentane-1,3-diol N o 10 The preparation
is carried out anal ogously starting from 360 ng (0.923 mmol) of

4-[4- (5,5, 8, 8- t Brapanatidnyat (%3 -vhreettiwtmdﬁyawdrmﬁﬁt&awlh@mezhya%ﬁah@xa-z yl]pip
eridi ne hydrggfdignée de and 325 ng (0.839 mmol ) of racemate 4. The 2
enantioners were subsequently separated fromthe racem c m xture by neans
of chiral chromatjogra- 15phy. The pr ts are in the formof the
hydrochloride : r 3: 44 oI|d Rt. = 2.30 mn(r?et d B,
LCVS: 472 (MtH) . NVR £ 50 deuterated TEA 5 B-83™(d,
J=1.6, 1H), 7.76 H, 7.67~ c56(m1|—|) 7.31 (d, < 1H) 3.85 -
3.77 (m 1H), 3.75- 367(m1,365-352(m3|—|) :
3.30 - 3.22 (m 1H) 3.19 - 306(m 4H) 2.32 (d, J=14.9, 2H), 209(q,
J=13.5, 2H), 1 1.63 1.22
(d, J=20.0, 50 EadBpsHEr) & > bmaﬂ FLaH"@e%'rndaner&reggraﬁorzsfeerrf\'ﬁ(net hod

5) 84L(CIC\1/5 Jﬁ@orﬁ%ﬂrsxxz) are dlssolvéd'inWI &f&@ﬂ: Mh@ zs@aﬁﬁw@g@red TEA) 5 =
3.2, 1Hp, 3. Biglpin OlPrO)E’WPFOI‘r@“d 52947’39 (6§66‘8m€‘rr13f qu&'ss“ﬁ“ 88€t?*&cﬂﬁ dﬁicé

13.2, 6.0, 3ihe rSachfn mrﬁur%ErsG as%éﬂan@rr%@r oﬁrrr?és , 0811 AR3) P, 3. o7 (m
4H) 2. 32 (d J=14 00 - 1.90 (m 1H), 1.88-
1.76 (m 1H) tﬂah%‘ylpdﬂgspmwpa'@dw( 'hd'ctﬂwnaé ge aférﬁ undermtr@r@@ﬁ&#fﬁ@% on of the
racemat e phere, and the mlxture |s strrred at 70°C overnlght The react:on mixture is filttered

(2SR, 3SR) - 2- am no- 4-{ -tetra-meth 8-t etrahydr onapht hal en

-2-yl) thi azoF‘U‘?f'qudeﬁbﬁ Eﬁ' ﬁf-ﬁA yﬂ}edcﬁtffﬁﬂég-ﬂa%‘edl%‘lh % rphof water, dried over

15 sodium sulfate, filtered and evaporated. The crude product is purified by means

of flash chromatography on silica gel.
140 mg white solid, Rt, = 3.83 min (method B), LCMS: 273 (M+H).

Preparation of 2-(8,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-4,4,5,5-

20 tetramethyl-1,3,2-dioxaboroiane
B 0 g>§< ?&
s I ——
» ,B O B-.O
. °

25
The preparation is carried out analogously starting from 1g (4.18 mmol) of
7-bromo-1,1-dimethyl-1,2,3 4-tetrahydronaphthalene (preparation see
WQO2005/66115) and 1.38 g (5.44 mmol) of bis(pinacolatc)diboron.
844 mg, yellow oil, Rt. = 3.91 min (method B), LCMS: 287 (M+H).
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hydrochl ori de and 144 ng (0.385 muol) of racemate 6. The product is in the
formof t{g Jer/omte 4 ng pale solid, LCMS: 456 (MtH). SPpepapatbonro®f the
racemat e (2SR, 3RS) - 2- am no-6-{444-(5,5,8,8-tetra-

nmet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-yQt hi azol - 2-yl i pi perazi n-1-y1} hexane-
1, 3-di ol The preparation is capeni ed out anal ogously starting from
160 ng (0.450 mmol ) of

144-(5,5,8,8-tetramet hyl-5 7, 8-t etrahydronapht hal en-2-yQt hi azol - 2-yl | pi pe
razine and 204 Hgaqa@amofﬁréﬁﬁ -teftrametbylsd-61, 1,3, mvapw@m@'uanss—ylm:% for m of
the fornmate. ﬂ@%@ solid, RR. = 2.33 min (nethod B), LCVS: 487 (M+H).

1H NVR (400 , 'deuterated TEA) 5 =8.13 (s, 1H), 7.79 (d, J=1.8,
1H), 7.58 (dd, J=8.2, 1.8, 1H), 7.33 (d, J=8.3, 1H), ( 4H), 3.50 - 3.40
(m 2H), 3.31 -3.15 (m 4H), 4.21 3.01 -4.08 (m 2H), (m 1H), 3.68
1.92 -53.59 - 1.71 (m 2H), 1.67 (s, 4H), 1.61 ; 1@8é , 1.27 (d,
J=13.4, 13H). 20
Jee e 2;@ At
__stepa
B“‘O
step b
10
Step a:
» : The bromination of 500 mg (2.87 mmol) of 1,1,3,3-tetramethylindane (see
US 2005/148590) is carried out analogousiy to the procedure in Organic Synthe-
sis, Collective Vol. 3, p. 138 (1995).
15 732 mg, yellow oil, Rt. = 3.97 min (method B).
Step b:
The preparation is carried out analogously starting from 360 mg (1.42 mmol)
of 5-bromo-1,1,3,3-tetramethylindane from step a and 469 mg (1.85 mmol) of
20 bis{pinacolato)diboron.
365 mg, yellow oil, Rt. = 4.07 min (method B).
'H NMR (400 MHz, DMSO/ deuterated TFA) 8 7.57 (dd, J=7.5, 1.0, 1H), 7.50
(s, TH), 7.17 (d, J=7.2, 1H), 1.90 (s, 2H), 1.31 (s, 12H), 1.30 (s, 6H), 1.28 (s, 6H).
25
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Preparation of the racemate

(2SR, 3SR) w&y ai@76-{4-[4-(5, 5,8, 8-tetra-nmethyl-5, 6, 7, 8-t g&1/amdse0ra@ht hal e
n-2-yl)thiazol - 2-yl ] pi perazin-1-yl}hexane-1, 3-di ol 25 The preparation
is carried out anal ogously starting from 140 ng (0.394 mol ) of

444- (5,5, 8, 8-tetramet hyl -5, 6, 7, 8-t et mahydr onapht hal en- 2-yQ hi azol - 2-yl ] pi pe
ridi ne hydrochl oride and 190 ng (0.473 nmol) of racemate 2. The product is
in the formof the formate. 59 ng pale solid, RR. = 2.33 mn (nethod B),
LCVS: 487 ( M+H) Prep@arsionet 2-4001-(Wd-dinDBolindans$-ghthtiaadl -REA)pigeridin-47d- (s, 1H),
7.51 (d, J=8, [%3 <?1|é')tha7|30 (d, J=8.3, 1H), 4.12 (s, 1H), 3.74 - 3.39 (m

7H), 3.32 -3. , 3.11 -3.03 (m 1H, 1.94 - 1.81 (m 1H, 1.79 -
1.67 (m 1H), 1.63 (s, 4H), & - 1.33 (m 2H, 1.23 (d, J=13.8, 13H. WO
2011/ 082732PCT/ EP2010/ 00700{%; Preparation of

114- (545, 8,8-tetramethyl-5,6 tetrahydr{e apht hal en- 2Ny3r>q

t hi azol 2- yl]BI.]_{ azepa.n.e._.__’LSSLep Ry tion _of -

4-t hi ocar banoy1l |azepa@§al carboxylic aC| d tlert - but Lp@ster 1.379
(6.85 mMmmol) of 1, 4- azepane 1-carboxylic acid ter#f- butyl ‘ester and 1.12 g
(6.85 mmol ) of benzoyl i sot hi ocyanate were digsolved in 13 mM of THE and
stirred at 50C for 2 h. The sol vent was sub ently distilled off, and the

residue was taken up in 34 m of net "4 m of water, and 1.89 g
of potassium 20carbonate were added. xtQJr was boil ed under reflux
over ni gAt and flltered off. The ate was evaoated]%_g ™gd in
80 nml of wa acted 3 tines with 20 m of EA
organi ¢ phase was ' o&e;osodl um  epe
A
o}
Step a
Preparation of 1-(4-bromothiazol-2-y}piperidin-4-cne
15 1g (4.12 mmol) of 2,4-dibromothiazo’e was dissolved in 10 ml of DMF, 1.06 g

(7.82 mmol) of piperidin-4-one hydrochloride and 2.3 ml (16.47 mmol) of triethyl-
amine were added, and the mixture was stirred at 80°C for 3 days. The reaction
mixture was stirred into 300 ml of water and extracted by shaking with EA. The
organic phase was dried over sodium sulfate, filtered and evaporated. The purifi-
20 cation was carried out by means of flash chromatography on silica gel.

500 mg, yellow oil, Rt. = 2.23 min (method A), LCMS: 262 (M+H).

Step b
Preparation of 2-[1-{4-bromothiazol-2-yDpiperidin-4-ylaminolethanol

25 100 mg (0.37 mmol) of 1-(4-bromoth:azol-2-yl)piperidin-4-one from step a and

22 pl (0.37 mmol) of 2-aminoethanol were suspended in 7 ml of THF, stirred at

room temperature for 1h, 21 pl (0.37 mmol) of glacial acetic acid and 164 mg

(0.74 mmol) of sodium triacetoxyborohydride were added. The mixture was stirred

at room temperature overnight, water and EA were added, the mixture was

adjusted to pH 12 using a concentrated NaOH solution and extracted by shaking

with EA. The organic phase was dried over sodium sulfate, filtered and evaporated.
122 mg brown residue, LCMS: 307 (M+H), Rt. = 1.78 min (method A). -
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sul fate, filtered, evaporated, digested using a Iittle PE and EA and

f| I tered Q?éﬁ%iﬁ@um lon. 251.12g white crystals, = BePépififod-o@t hod

Step b and c: Preparati on of
1 14- (5 5,8,8-tetranethyl-5, 6, 7, 8-tetrahydronapht hal en-2-y1) -
thi azol -2-y11-1, 4-di azepane The prepagation is carried out as already
described starting from1.129 30(4.55 mmol) of
4-t hi ocar banoyl- 1, 4- di azepane- 1-carboxylic acid tert-butyl ester fromstep
a and 1.939 (6.&fpmymwl) of 2-brono-1-(5,5,8,8-tetranethyl-5, 6 7, 8-
t et r ahydr onapht 2- . é? . .63 mn
(met hod B), LCMVBERSAORK RO CIRRES - % ed TFA)
6 = 7.50 (d, ethathol’, 1H) 738(d J=8. 2, 1H) 733(dd J82 1.8, 1H),
4.03 - 3.98 (m

2011/ 0 2732PCT1?£§2%’9(5§6’§W%%' Eﬁ%ﬁrg“s’?@?" Wﬁ'zc’bi‘)ﬂ)plg?%”‘f‘"yéﬁfﬁ'ﬁf’](ema”% , 2.21

- f2 £1L3{ 4rln4 (ZIS-BrDsztgﬁb E@g mé:cm.zg JnSra%) of %(fafmmﬁh%auan -5-y|)-4,4,5 5-tetramBthglpar at i on

(6] etr -9, , etra ro

5yQ hi azol - 13{1;18‘1‘9"@%8]39%%319@%Bh”ﬂ%{mf%ti kmﬁﬁ'ﬁ‘%ﬂ\é‘g’ﬁ’?%@'i’éﬁa”% carried

EUE 4a?5al5r gagwm:l?ﬁ@rrd ?%ingt(angirrn@ol{@fwmﬁj% @béﬁhﬁf ﬁ/el?el\ﬂelgﬁ@:l butoﬁﬂaceldz -1, 4
-[4- (5,5, 8, etrane e ydr gna al en-2-yx hi azol 2-y

- di azepane aHBéQf'P'tWe@ 'r?gﬂm‘a?ﬁ 3'2&{ @PdMW rwere pdded M‘%g'”ﬁﬁ’%t ecting

gr ng It s cl earhgeh.ﬁ]pife Wo¥s :?@gtﬁﬁgedﬁﬂnoauoéﬁhlmd aﬁﬂllllﬂgésioﬂﬂd thh%HPﬁé@féd atThe ) 6
roauctygl s 1 e orm.o e I’QC ori dae ol | =

P et hod 820K iexRe Mistoweyieg 20 Thb ey 50D 20Rst SREeY EAIRHA 29 8V 8 Tra) 6 =

7 66 (d, J=lwaterbil filtdreBff: Tﬂéphases were separated, and the water phase was

extracted a further once with EA. The organic phases were combined, dried over

sodium sulfate, filtered and evaporated. The oily residue was purified by means

of preparative HPLC. The product is in the form of the hydrochloride.

15 19 mg, pale solid, LCMS: 372 (M+H), Rt. = 2.47 min {methcd B).
H NMR (500 MHz, DMSQ/ deuterated TFA) § = 7.45 — 7.41 (m, 2H), 7.22 (d
J=8.4, 1H}, 4.13 (d, J=13.6, 2H), 3.70 — 3.65 (m, 2H), 3.45 - 3.31 (m, 3H}), 3.06 —
3.02 (m, 2H), 2.83 (t, J=7.2, 2H), 2.20 (d, /=10.7, 2H), 1.90 - 1.83 (m, 2H), 1.82 -
1.73 (m, 2H), 1.20 (s, BH).
20

Preparation cf 2-{1-[4-(1,1,3,3-tetramethylindan-5-yljthiazol-2-yl]-

piperidin-4-ylamino}ethanol

S
O,
25 k\

O

The preparation is carried out as described above starting from 110 mg
(0.29 mmol} of 2-[1-(4-bromothiazol-2-yl)piperidin-4-ylaminolethanol and 98 mg
(0.29 mmol) of 4,4,5,5-tetramethyl-2-(1,1,3,3-tetramethylindan-5-yl}-1,3, 2-dioxa-
borolane. The product is in the form of the formate.

13 mg, white solid, LCMS: 400 (M+H), Rt. = 2.74 min (method B).

"H NMR (400 MHz, DMSO/ deuterated TFA) & = 7.56 (dd, J=7.9, 1.7, 1H), 7.49
(d, J=1.5, 1H), 7.28 (d, J=7.9, 1H), 4.22 (d, J=13.5, 2H), 3.81 — 3.75 (m, 2H), 3.56 —
3.41 (m, 3H), 3.17 = 3.10 {m, 2H), 2.34 - 2.25 (m, 2H), 1.97 (s, 2H), 1.88 (qd,
J=12.6, 4.3, 2H), 1.34 (d, J=10.6, 12H).
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Preparation of 3-{444-(5,5,8,8-tetranethyl-5,6,7, 8-tetrahydronapht hal en- 2-
20y hi az@lg21yds7sk, 4- di azepan- 1-yl } propanh-1-ol N The pr eparabioptrod7603
carried out as already described starting from95 ng 25 (0.244 nmol) of
144- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-yQt hi azol 2-yl] -1, 4-
di azepane and 30 p1(0.321 mml) of 3-22kl oropropan-1-ol. The product is in
the formof the hydrochloride. 85 ng pale solid, RR. = 2.69 mn (nethod B),
LCVS: 428 (MtH). 1H NWMR (400 MHz, DVsQ deut er at ed TFA) 6 = 7.64 (s, 1H),
7.51 -7.43 (m Breparaion of 2-§-i4(88-dimethyl-5,66, S etrehydrorphtalierieb/ 007003

215 Pr epaiatdi9ly| idin-4-yl th
1-(4-(5,5,8, 8- tetra}!rlB ﬁe" g y?mén?}gt raanr?ydronapht hal en-2-y1) -

t hi azol - 2-yl ] pi j di n- Ia The preparation is carried out
anal ogously to th8_ ak ﬁ@gd procedure start- 15ing from 877 ng (4. 38
mol ) @f piperi( Icarba agid tert-butyl ester. 579 ny, yellow

solid, RR. = 2.65m¥ (nethod B), . 370 (MHH) . 1H NWVR (400
VHz, DI\/BC)’ deuterated TFA) 5=7.69qd, J=1.8, 1H), 7.51 (dd, J=8.2, 1.9,
1H), 7.43(d, J= 76 (m 1H),
3.62 - 3.47 (m repé ai'ﬁ” is C?ré%dd?%asﬂzﬁfc”bfd@%wﬂg%ﬁ'”@rfr'iO”ILiﬂ‘fjo Mg 83 - 1.74
(m 2H), 1.710¢% mn4d1+) of 2L134-thrstnothiakél-2yI) Figdhdin-4-ylamino]ethanol and 98 mg
(0.30 mmol) of 2-(8,8-dimethyl-5,6,7,8-tetrahydronaphthalen-2-yi}-4,4,5 5-tetra-
10 methyl-1,3,2-dioxaborolane. The product is in the form of the hydrochloride.

P 16 mg, pale solid, LCMS: 386 (M+H), Rt. = 2.62 min (method B).

'H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.77 (d, J=1.7, 1H), 7.50 (dd,
J=7.9,1.8, 1H), 7.12 (d, 4=8.0, 1H), 4.18 (d, J=13.4, 2H), 3.76 — 3.70 {m, 2H), 3.50
—3.40 (m, 1H), 3.38 - 3.27 (m, 2H), 3.14 - 3.07 (m, 2H), 2.76 (1, J=6.2, 2H), 2.24
(d, J=10.3, 2H), 1.85—1.74 (m, 4H), 1.70 — 1.64 (m, 2H), 1.33 = 1.28 (m, 6H).
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20 Preparation of

4- { 144- ( Sy B Bodaelor anet hyl- 5, 6, 7, 8-t et rahydr onapht hal en- ger/gp2o101007003
yQ hi azol - 2- yI pi peri di n-3-yl am no}butan | -ol 25 0 The preparation is

carried out as described starting from75 ng (0.20 mmol ) of

144(5, 5,8, 8-tetrarnet hyl -5, 6, 7, 8-t et rggydr onapht hal en-2-yQ hi azol - 2-yl ] pi pe
ridin-3- ylamne and 45 p1(0.31 mmol ) of 4-bronobutyl acetate. The
protecting group is cleaved off by means of a 1N NaOH sol ution in nethanol.
The product is PrepahaticdO6fot-[d-(H,5,8,8etetrachutio5cs,7 detriydrgnaphtbakal2-d, R . =

2.71 mn (me Qﬁﬁaﬂaf}l%”&ﬁ% -&AgrH) 1H NWR (500 MHz, DVsQ
deuterated T 7. 51 (d, J=8.2, 1H), 7.42 (d, J=8.3, 1H),
4.18 (dd, J132 3.2, 1H), 383-375(m , 3.70 - 3.61 (m 1H), 3.54

O

- 344(m 4H) 309(dd J=8.7,

-2.13 (m 1H), 352.00 -

1.92 %] 1.86 - 1.73 (m 4H), ~ , 1.61 -1.54 (m 2H), 1.30
(d, J=17. 8 12H) 216 Pr epar 4
3-(144- (5,5, 8,8-tet thyl-5,6,7,& dahydr onapht hal en: 2-
yl)thiazol -2-yl bpﬁmh -yl am no} propan- 1-01 7.42 KOQLQ
(m 1H),
10 The preparation is carried out as already described via a Suzuki reaction
B starting from 339 mg (1.18 mmol) of 1-(4-bromothiazol-2-yl)piperidin-4-cne (pre-
L paration already described above) and 449 mg (1.30 mmol) of 4,4,5,5-tetra-

methyl-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3,2-dioxa-

borolane.

208 mgq, pale solid, Rt. = 3.55 min (method B), LCMS: 369 (M+H).

18 "H NMR {500 MHz, DMSO/ deuterated TFA) 8 = 7.68 (d, J=1.9, 1H), 7.51
(dd, J=8.2, 1.9, 1H), 7.44 (d, J=8.3, 1H), 4.01 (t, J=6.3, 4H), 2.71 — 2.68 (m, 4H),

1.70 (s, 4H), 1.30 (d, J=16.7, 12H).

Preparation of (1R,2S,3R)-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamino}cyclopentane-1,2-diol

4y O

20 S s
N
| f )-ND_
N/>‘N o . é\\o N N
o
24 mg {0.16 mmol) of (1R,2S3,3R)-3-aminocyclopentane-1,2-diol hydrochloride
25 are dissolved in 1 ml of THF and 2 ml of DMF, and 27 ul (0.16 mmol) of DIPEA

are added. 60 mg (0.16 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidin-4-cne are added. The mixture is stirred at
room temperature for 30 min, 18 pl (0.32 mmol) of glacial acetic acid are added,
and the mixture is stirred for a further 10 min. 70 mg (0.32 mmol) of sodium tri-
acetoxyborohydride are subsequently added. The reaction mixture is stirred at
30 room temperature overnight, a concentrated sodium hydrogencarbonate solution
is added, and the mixiure is extracted twice with EA. The organic phase is dried

preparative HPLC. The product is in the form of the hydrochioride.
46 mg, pale solid, Rt. = 2.52 min (method B), LCMS:; 470 (M+H).

over sodium sulfate, filtered and evaporated. The residue is purified by means of

"H NMR (400 MHz, DMSO/ deuterated TFA) 3 = 7.63 (s, 1H), 7.50 — 7.43 (m,
35 2H), 4.28 — 4.18 (m, 2H), 4.13 - 4.06 (m, 1H), 4.05 — 4.00 (m, 1H), 3.69 — 3.58



3.88 - 3.80 (m 1H), 3.75- 3.66 (m 1H), 3.66 - 3.59 (m 2H), 3.58 - 3.48

(m 2H), Rolfilis2733=7.5, 1H), 2.24 - 2.15 (m 1H), 2.04 -pdrBhofemo7add),
1.93 - 1.85 (m 2H), 1.84 - 1.75 (m 2H), 1.72 (s, 4H), 1.31 (d, J=13.7,

12H).

20 25 30 WO 2011/082732PCT/ EP2010/ 007003 217

Preparation of

4-{1+1- (5,5, 8,8-tetranet hyl-5, 6, 7, 8- t2eér ahydr onapht hal en- 2-
ynt hi azol - 2-yl | azepan- 4-yl am no} but an-i - oi

10

15
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(m, 2H), 3.57 — 3.43 (m, 3H), 2.42 — 2.21 (m, 3H), 2.08 ~ 1.80 (m, 5H), 1.75 —
1.64 (m, 5H), 1.32 (d, J=12.5, 13H).

Preparation of (18,2R,3R)-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7.8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamino}cyclopentane-1,2-diol

S N !
| N/>~N\3=O . Q‘O ‘ | N}—ND_N .
S X,
The preparation is carried out analogously starting from 24 mg (0.16 mmol) of
(1S,2R,3R)-3-aminocyclopentane-1,2-dicl hydrochloride and 60 mg (0.16 mmol)
of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol-2-yl]-
piperidin-4-one. The product is in the form of the hydrochloride.
33 g, pale solid, Rt. = 2.50 min (mett.od B), LCMS: 470 (M+H).
"H NMR (500 MHz, DMSQ/ deuterated TFA) 5 = 7.44 (d, J=1.5, 1H), 7.33 (d,
J=8.3, 1H), 7.26 (dd, J=8.2, 1.8, 1H), 4.07 (d, J=13.5, 2H), 4.01 — 3.93 {m, 2H),
3.50 —~ 3.43 (m, 1H), 3.42 ~ 3.31 (m, 3H), 2.21 (dd, J=27.2, 12.1, 2H), 1.94 - 1.85
{m, 1H), 1.85-1.75 (m, 3H), 1.74 — 1.65 (m, 2H), 1.59 (s, 4H), 1.17 (d, J=13.3,
12H).

Preparation of (R)-4-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
thalen-2-yl)thiazol-2-yl]piperidin-4-ylamino}butane-1,2-diol

s N0
(o Ry | ] r S%C}JJ

The preparation is carried out analogously starting from 22 mg (0.21 mmol) of
{R)-4-aminobutane-1,2-dioi and 80 mg (0.21 mmol) of 1-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-one. The product is in
the form of the hydrochloride. ,

52 mg, pale resin, Rt. = 2.44 min (method B), LCMS: 458 (M+H).

'H NMR (500 MHz, DMSO/ deuterated TFA) & = 7.45 (d, J=1.7, 1H), 7.34 (d,
J=8.3, 1H), 7.27 (dd, J=8.2, 1.7, 1H), 4.09 (d, J=13.8, 2H), 3.65 — 3.57 (m, 1H),
3.43 -3.31 (m, 5H), 3.12 - 3.00 (m, 2H), 2.17 (d, /=10.8, 2H), 1.83 - 1.72 (m,
3H), 1.71 = 1.862 (, 1H), 1.59 (s, 4H), 1.17 (d, J=13.7, 12H).



Fi2N-WB 5step a 0 10 Step a: 15Preparation of
4- (4- hydr @yt yda48 no) azepane- 1- carboxylic acid tert-but ybrppshi&boroozs 1. 09

g (4.65 mol)

of 4-oxoazepane-1-carboxylic acid tert-butyl ester and 864

p1(9.30 Mol ) of 4-am nobutan-1-ol were suspended in 40 ml of ethanol,

stirred at

roomtenperature for 40 mompygtes. 532 p1(9.30 mol ) of gl aci al

acetic acid 20 were added, and the m xture was stirred for a further 10
m n. Sodiumtriacetoxyborohydride (1.97 g, 9.30 mmol) was added, and the
m xture was sti Pregaration ob($)deftdda5.8,&tedramethyh’, 6 TkHadradyydrenaph-t o dryness

Thend|8820HRhW2SI1-3-3H SipeHRir- mym.ﬁqlﬁﬂ@h@xtzmﬁst ed 4 times with EA

i n vacuo.

The organi c phase was dried over sodi um sul
139gc|ear oi I, AENG

ate, filtered and evapor g ed,
87 (MrH). 25 Step b: Preparation of afve/§/
DBt ape=4- o] The Boc protect gr ofip d off
in' diprend.0L. 09 g, Vel CNL 1’§37 (MHH) .

car bothioic acid

The preparation is carried out as already“déscribed starting from

419 ng (2.25 mmol) of product fromstep b and 401 ng (2.25 mol) of
t hi ocar bonyl i i Tbe pteparation is carried out analogously starting from 22 mg (0.21 mmol)
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of (8)-4-aminobutane-1,2-diol and 80 mg (0.21 mmol) of 1-[4-(5,5,8,8-tetra-
methyl-5,6,7 8-tetrahydronaphthalen-2-ylthiazol-2-yl]piperidin-4-one. The product
is in the form of the hydrochloride.

72 mg, pale resin, Rt. = 2.49 min (method B), LCMS: 458 (M+H).

"H NMR (500 MHz, DMSO/ deuterated TFA) 8 = 7.69 (s, 1H), 7.50 (d, J=8.2,
1H), 7.44 (d, J=8.3, 1H), 4.20 (d, /=13.4, 2H), 3.68 — 3.61 (m, 1H), 3.53 - 3.33
(m, 5H), 3.19 - 3.09 (m, 2H), 2.26 (d, J=11.0, 2H), 1.96 — 1.78 (m, 3H), 1.76 —
1.66 (m, 5H), 1.31 (d, J=17.3, 12H).

Preparation of {(3aS,4R,7aR)-2,2-dimethylhexahydrobenzo-1,3-dioxol-4-
y1)-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-
piperidin-4-yl}amine

s s
! N%N&O + é.‘ 0 >< _ l N/}-NQEOK
ng o

The preparation is carried out analogously in THF starting from 27 mg
(0.16 mmol) of (3aS,4R,7aR)-2,2-dimethylhexahydrobenzo-1,3-dioxol-4-ylamine
and 60 mg (0.16 mmol) of 1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-
2-yDthiazol-2-yl]piperidin-4-one. The purification is carried out by means of flash
chromatography on silica gel.

45 mg, yellow resin, Rt. = 3.02 min (inethod B), LCMS: 524 (M+H).

Preparation of (1R,2S,3R)-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidin-4-ylamino}cyclohexane-1,2-diol

l:}—ND_N o \’4 o l:}*NQ_N o
| D“O __ O .

3 ml of 1.25 N HCI in methanol are added to 45 mg of ((3aS,4R,7aR)-2,2-
dimethylhexahydrobenzo-1,3-dioxol-4-yl)-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-
hydronaphthalen-2-yl)thiazol-2-yl]piperidin-4-yl}amine, and the mixture is stirred



LCVS: 246 (MtH). 218 Step d: Preparati on of 4411445,5,8

8-t et r amewoy2d G0gB732, 8-t et r ahydr onapht hal en- 24) - t hi azol - 2rUi/ER2e@peNnTeNd- Nt | a
m nol but an-1-01 5The preparation is carried out as al ready descri bed
starting from508 ng (1.15 rnnol) of

2-brono-1- (5,5, 8, 8-tetranet hyl-5, 6, 7,228t et r ahydr onapht hal en-2-y1) - et hanone
and the product fromstep c. The purification was carried out by rreans of

preparative HPLC. The product the form of the hydrochl o
Preparation 880 igmpe 33“@ Oge@"ﬁﬁ'@tﬂﬁrfﬁ?ﬂw reixigireis evag r??ﬂﬁﬁ'ﬁd{ﬁ'ﬁght hal en- 2-
15ynt hi azol - Bn@érlt@emuum yhapiodadtis optaa fdra0df the hyidvechtoredear ation is carri ed

out in 4 steps @@@{é&lé's@ﬁdﬂ Féibgﬁ%sfrﬁﬁrﬁwh%dfg ae38. @s@m%propan 1-ol. The

roduct is int l"or i = 2.57
i n (method B (o &?W‘Pd‘%@‘)@m%bﬁﬁdﬁ ﬁ{’gdr a’Réé TFA) 6 =
8.75 (s, 2H) ] 777317(de~&311|=}') 426 ~ 4.08 fm Pk 39Rdd, 2.5, 1H), 3.64 — 3.55 (m,

2-{114- (5, 5, 8H?3 3&(0@@#01112576% :834@tJ=aQY@|F2@I)\8@@5 hal &n24y, 4.0, 1H),

yQ hi azol - 2- yl\sazepan: 43yl amnol gbhangly 1 dy_ 1 g m. 21y, 1.68 - 1.60 (m.

5H), 1.46 (d, J=13.5, 1H), 1.42 — 1.28 (m, 2H), 1.24 (d, J=16.6, 12H).
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The preparation s carried out n 4 steps as descri bed above starting from
2- am noet v@nmh 108k product is in the formof the hydrochporeemio@Romsy pal e
solid, RR. = 2.59 min (method B), LCV5: 428 (MtH). NVR (400 MHz,
DMSQ deuterated TEA) O = 8.86 (s, 2H), 7.74 (d, J=1.8, 1H), 7.55 (dd,
J=8.2, 1.8, 1H), 7.33(d, J=8.3, 1H), 22911 (s, 1H), 3.94 - 3.85 (m 219
1H, 3.72 - 3.61 (m 3H, 3.60 - 3.46 (m 2H, 3.28 - 3.18 (m 1H), 3.05 -

2.96 (m 2 2.39 - 2.28 (m 1 2.22- 2.12 1 2. 09- 98 (m 1
1.94 f 1. 8[0(man|baratlon of ( )2an|1_|Dno3hydroxyN{2 E4 (55€|3_i)8-tetramethyl— ( X

5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- 2-yl]ethyl}proplonamlde

0
N s step a }‘\ step b
+ y
5 Br ‘\/ILN

JLJ<

S J<
10 l }\\_ 0 )__L
N N
P step ¢
S
15 |
step d />“L N
S
0]
Step

Preparation of [4-(5,5,8.8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-ylthiazol-
20 2-yllacetonitrile
The preparation is carried out as alreardy described starting from 576 mg
(5.75 mmal) of 2-cyanothioacetamide and 2 g (4.72 mmoi) of 2-bromo-1-(5,5,8,8-
tetramethyl-5,6,7 8-tetrahydronaphthalen-Z-yl)ethancne.
680 myg, brown oil, Rt. = 3.45 min {(method B), LCMS: 311 (M+H).
'H NMR (500 MHz, DMSOQ/ deuterated TFA) 8 = 8.03 — 8.00 (m, 1H), 7.91 (d,
25 J=1.8, 1H}, 7.70 (dd, 4=8.2, 1.8, 1H), 7.40 {d, J=8.2, 1H), 1.73 — 1.67 (m, 4H), 1.34
-1.27 {(m, 12H).

Step b

Preparation of 2-[4-(5,5,8,8-tetramethyl-5.6,7 8-tetrahydronaphthalen-2-yl}-
thiazol-

30 2-yllethyiamine

680 myg (2.19 mmol) of [4-(5,5,8,8-tetramethyl-5,6,7 ,8-tetrahydronaphthalen-2-
yl)thiazol-2-yl]acetonitrile from step a are dissolved in 10 ml of THF, placed under
nitrogen, boiled to reflux, and 1.21 m! (2.41 mmol) of a 2M borane dimethyl sulfide
complex solution in THF are added. The mixture is refluxed for a further 40 min,
cooled, a 1.25 M HCl solution in methanol is slowly added, the mixture is evapo-
rated in a rotary evaporator. The residue is taken up in DCM, washed with a satu-

35



1.81 -1.69 (m 1H), 1.69 - 1.63 (m 4H), t63 -1.52 (m 1H), 1.31 -1.22 (m
13H). S Wo2bh/@0725 30 WO 2011/ 082732PCT/ EP2010/ 007003 PEOEP2010/007003
Preparation of

2- (3, 3-di net hyl i ndan-5-y1)-4,4,5, 5-tetranet hyl -1, 3, 2- di oxabor ol ane

500 ng (8.36 Mol ) of 6-bronp-1, 1-di r238t hyl i ndane (preparati on see WO
2005/ 66115A2) are dissolved in 5 mM of THF, and 733 mg (2.89 nmol ) of

10bi s( pi nacol at 0) di boron and 654 ng (6.66_nmol) pot assi um acetate are
added. The rE3ed ﬁ‘?ﬁﬂu%wgiﬂgé”‘?aib%@é%@é@‘hm%ﬁfﬂ@ﬂ'ccﬁhaﬁ‘? fredied 7@teﬁ%d %@j 11
nmmol ) of bi sevdgaratplieThyd trhws plly res)dualid digesteq Lising dilittlel AT ded étereddtied under
ni trogen at npsphggRy and the mxture is stirred at 70C overni ght. The

reacti on m xtur sflltered n r|n dW|th7 f||trateis
washed with 50 %é'&ﬂ WQ%FWS@E g& %ﬁhﬂ%ﬁgﬁ% E‘ABf( red and
evapor gt ed. The crude product is purlfled by neans

Step ¢
Preparation of ({(S)-2-hydroxy-1-{2-[4-(5,5,8,8-tetramethvyi-5,6,7,8-tetrahydro-
naphthalen-2-ythiazol-2-yllethylcarbamoyllethyllcarbamic acid tert-butyl ester
The preparation is carried out as already described starting from 186 mg
(0.59 mmol) of 2-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-
10 yllethylamine from step b and 133 mg (0.65 mmol) of (S)-2-tert-
\ butoxycarbonylamino-3-hydroxypropionic acid.
(" 82 mg, brown oil, Rt. = 3.15 min (method B), LCMS: 502 (M+H).

Step d

Preparation_of (S)-2-amino-3-hydroxy-N-{2-[4-(5,5.8 8-tetramethyl-5,6,7.8-
tetrahydronaphthalen-2-ylthiazol-2-yllethyi}propionamide

The protecting group is cleaved off as already described using HCI in diox-
ane starting from 82 mg (0.16 mmol) of ((S}-2-hydroxy-1-{2-[4-(5,5,8,8-tetra-
methyl-5,6,7, 8-tetrahydronaphthalen-2-yl)thiazol-2-yllethylcarbamoyl}ethyl)car-
bamic acid tert-butyl ester from step c. The product is purified by means of prepa-
rative HPLC and is in the form of the formate.

10 mg, solid, Rt. = 2.36 min (method B), LCMS: 402 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) & = 8.12 (s, 1H), 7.94 — 7.88 (m,
2H), 7.69 (dd, J=8.2, 1.9, 1H), 7.40 (dd, J=8.2, 4.7, 1H), 3.87 — 3.75 (m, 2H), 3.75 -
3.67 {m, 2H), 3.65 - 3.55 (m, 1H), 3.30 {t, /=6.8, 2H), 1.71 (s, 4H), 1.31 (d, J=17.5,
12H).
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of flash chromatography on silica gel. 140 ng white solid, Rt. = 3.83 mn

(et hod Bywvo oCvEs272273 ( MHH) . Preparati on of PCT/EP2010/007003
2- (8, 8-dinethyl-5, 6,7, 8-tetrahydronapht hal en-2-y1)-4,4,5, 5-
20t etranet hyl- 1, 3, 2- di oxabor ol ane The preparation is carried out

anal ogously starting fromlg (4.18 m#EsH) of

7-brono-1, 1-di net hyl- 1 2 3, 4-tetrahydronapht hal ene (preparation see
WD2005/ 66115) a 5.44 nmol) of bls( .na di bor o 844 ny,
vorlow ol ok Piersraiornotmprhalbe-dsaroeti Aug 15 hARE-E Aoy

2011/ 082732P6‘;B/ E@Q@&ﬂﬁs@ﬂﬁﬁﬂ.’mmamn-z-yl)ﬂmpaﬂaul]amidef

4,4,5,54etranet hyl-2-(1,1, 3, 3- tetrarret hyl i ndan-5-y1)-1, 3, 2- di oxabor oi ane:

10 Step a: The brom nation of 500 rrm)l) of F

1,1, 3,3-tetranet hyI ane (se 200 1 590) is§ carried/out a gl dgousl y

to thesprocedure [ |Or anlc S ‘Gollecw_gj_ ‘0 S NI9R5) .
Br

Q o
10 OH——NB

Vs 4
£ O )l— | R \N N Oj stepc
o - / N —e———i

tep b
T X
15
= 0
SN NJ l\[oj
N
20
Stepa
Preparation of 6-(5,5,8,8-tetramethyl-5,6,7.8-tetfrahydronaphthalen-2-yl)pyridin-
Z2-ylamine .
oo The preparation is carried out as already described starting from 2.30 g
o {13.0 mmol) of 6-bromopyridin-2-ylamine and 5.22 g (13.7 mmol) of 4,4,5,5-tetra-
25 methyl-2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl}-1, 3, 2-dioxa-
borolane.
4.49 g, pale solid, Rt. = 2.43 min (method B), LCMS: 281 (M+H).
'H NMR (500 MHz, DMSOQ/ deuterated TFA) & = 7.83 (dd, J=8.8, 7.5, 1H), 7.63
(d, J=1.8, 1H), 7.50 - 7.41 (m, 2H), 7.02 (d, J=7.1, 1H), 6.91 (d, /=8.8, 1H), 1.63 (s,
4H), 1.23 (d, /=19.6, 12H).
30
Step b
Preparation of 2-[6-(5,5 8,8-tetrametlyi-5,6 7 8-tetrahydronaphthalen-2-yl}pyri-
din-
2-ylcarbamoylimorpholine-4-carboxylic acid tert-butyl ester
35 82 mg (0.36 mmol) of morpholine-2,4-dicarboxylic acid 4-terf-butyl ester and 97

mg (0.39 mmol) of ethyl 2-ethoxy-1,2-dihydroguinoline-1-carboxylate (EEDQ) are



15732 mg, yellowoil, Rt. = 3.97 mn (nmethod B). Step b: The

prepar at i giy 40%1/6825% ed out anal ogously starting from 360 p8rAdzdeoiiom ) of
5-bronop-1,1, 3,3-tetranet hyli ndane fromstep a and 469 ng (1.85 nmol) of

20bi s( pi nacol at o) di boron. 365 ng, yellowoil, R. = 4.07 mn (nethod B).

1H NVR (400 MHz, DMSQ' deuterated TFAg26 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, 6H). 25 30 WD 2011/082732PCT/ EP2010/ 007003 222 Preparati on of
2-{114- (3, 3- duspended imdenhobTHF pndhstarres atzogmitgrh parpivdd for 20 phianiGfopet hanol
Step a Prepas g hidolpd f61("3(548 @ft@mﬁ&h?l@é 7%9&W¢ﬁpﬂ%T&@yIWr@n(z4 12
mm')0f24ldmﬁrm azoea\(/)é%gﬁ] ﬁﬁ‘ e eFI% 99(782
nmol ) of plpéral % 3@% Gr ﬁfj?& '556 §Wuelésﬂrf

tri et hyl am n8ighematerdeaddeda e mHBJF%S)@dJHEéBdA@S)FhWpruétmga’etﬂﬂsblgoﬂ‘b‘?d@lodays
The regcti onand skiried\@ceSWitt ERAT heédmEIREY dilgasit m@é@raratade@xnté@@taeﬂ by

o vspor o Ebort 88 OUAREL IENRIERRARY, PLgt SO PRy U

and evaporate S carri éd out
chr omat ogr apRYicd@€lsi | i ca gel . 500 ny, yellowoil, R. = 2.23 min (net hod
A), LCMS: 262 (8%&hg, whitepolld, RPr=epar afin onethbd B), LCMS: 494 (M+H).
2-11- (4-bronot hi azol -2yl ) pi peri di n-4-yl am nolet hanol 25100 ng (0.37 mol)
of 1-(4-bronot hjsazol -2-yDpi peridin-4-one fromstep a and

tep €

10 Preparation of morpholine-2-carboxylic acid [6-(5,5,8,8-tetramethyl-5,6,7.8-
tetrahydronaphthalen-2-yl)pyridin-2-yllamide
The protecting group is cleaved off as already described using TFA in DCM
starting from 82 mg (0.19 mmol) of 2-[6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)pyridin-2-ylcarbamoyl]morpholine-4-carboxylic acid tert-butyl ester
from step b. The product is purified by means of preparative HPLC and is in the
15 form of the TFA salit.

23 mg, solid, Rt. = 2.63 min (method B), LCMS: 394 (M+H).

'H NMR (400 MHz, DMSO/ deuterated TFA) 8 = 8.22 — 8.09 (m, 2H), 7.96 (d,
J=2.0, 1H), 7.85 - 7.72 (m, 2H), 7.58 — 7.51 (m, 1H), 4.68 (dd, /=10.7, 2.8, 1H),
4.25(d, /=13.0, 1H), 4.11 = 3.98 (m, 1H), 3.71 — 3.64 (m, 1H), 3.40 — 3.16 (m, 3H),
1.75 (s, 4H), 1.34 {d, J=17.6, 12H).
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22 p1(037 mmol ) of 2-am noethanol were suspended in 7 m of THF, stirred at

room t enp@icdoygkkpr 1h, 21 pl(0.37 mmol) of gl acial acetpsrapifdoadig. 164 noy
(0.74 mol ) of sodiumtriacetoxyborohydride were added. The m xture was

stirred at roomtenperature overnight, water and EA were added, the m xture
was 30adjusted to pH 12 using a concengrated NaCH sol ution and extracted by
shaking with EA. The organi c phase was dried over sodiumsulfate, filtered
and evaporated. 122 ng brown residue, LCMS: 307 (MtH), Rt. = 1.78 mn

(met hod A). IlI22BigbegipakassaysPr epar ati on of

241- 14- (3, 3-di net hyl i ndan- 5- vDt hi azol - 2-vl i pi peri di n-4-yl am nol et hanol

130 ng (0.30 mmol ) of 2-[1-(4-bronothiazol -2-yDpi peridin-4-ylam no] et hanol
fromstep b, 9 oo

2 (3. 3 o et AP eane Sy Mol ) deperibe 1 P pampleg 8RB SSRARE2 02 my

(0. 03 gnol ) afhase ihhiiting (Activifytie by yihassp s descpbéd belpunQOer asshys 28 kpwil. 18
nol ) of sodi r. e i ) d r WL 2.5 nm

of di oxane ahrgﬁbtﬁ%“%?ﬂ%}fe ﬁ%ﬁldﬁ%@@}%ﬁvﬁ megﬁggﬁleréélqg%. S%é "?n%%?a lﬁtre was
degassed, hofegefursramplr, Bhandbial eishyfdndmatResab@l 18kadeKimet 420@Bioh t he

m cr owave for, ] ' wi th_abput 20 of 20 m  of ter and
filtered off .Ché%e%ﬁg%g%bt%fghggsg?la g?arécﬁaﬁif’ﬁ‘ew\/ﬁ%é%ﬂa’gtéw\ﬂ%@eet ‘ract ed
a further onfevwBibh3ER37-PH8; Gindaoheetdlas ef¥aiveiaecarontti fied 3-d27; édcasieest sodi um

sulfate, filtered,and,. rated. The oily residue was purified by nmeans of
pr epar d0i ve I%EL’E.C{/”-‘*?%@S-@%%@? isin the formof the hydrochloride. 19 ny,

pale solid, LCVMs: 372 (MtH), Rt. = 2.47 min (method B). 1H NMR (500 MHz,

PVBQ deut erated JFA). 6,5.7.45,. 5 7 oW 7.22 (d. J=8.4, 1H), 4.13(d,
3=13. 6,eg+|)e,r%§.se'gd%f%'§§“t'ﬂ?" Qﬁﬁ",e%"ﬁll@(ggf@’.' 1 (m 3H§, 3.06 - 3.502 (m 2I(—|),

2.83 (t, J=7Tast@spriptdn20 (d, J=10.7, 2H),

15 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 pM ATP
(with 0.3pCi of ¥*P-ATP/well) are incubated in a total volume of 50pl ( 25 mM
HEPES, 5 mM MgClz, 1mM dithiothreitol, 0.01% of Brij35, 0.1% of BSA (fatty acid-
20 free), pH 7.4) without or with test substance (5-10 concentrations) at 30°C for 120
min. The reaction is terminated using 25 pl 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 determined using 0.5 mM NaCl. Radioactivity is measured in fopcount.
25 ICso values are calculated using RS1.
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.
30 For this purpose, the formation of S1P in U208 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 trittum-labelled sphingosine. The radioactively labelled sphingosine is
taken up by the cells in this time and converted into S1P by SphK1. The cells are

35
then washed and lysed using ammonia solution. In order to separate S1P from



1.90 - 1.83 (m 2H), 1.82 - 1.73 (m 2H), 1.20 (s, 6H).

Prepar at i @it Bf1/082732 _ _ o _PCT/EF2010/007003
2-{144-(1,1, 3, 3-tetrarnet hyl i ndan-5-yQ hi azol - 2-yl i pi peri di n-4-yl am no} et ha
nol N-)--NO The preparation is carried out as descri bed above starting
from110 ng (0.29 mmol) of 234

2-0- (4-bronot hi azol - 2- yOpi peri di n-4-yl am no] et hanol and 98 ng (0.29 mmol)
of
4, 4, 5, 5-1 et r anigablpd-sphingoding aB-axtractnmgs hyricd danbysadeitionof 3, chladefosabor ol ane.

The POt gl U9 g ST £ Pl O g3 <0
deut er at ed TPA)RNE phage 551 R detumiiatedin the Aguekip phaseland id quartfies withHhe aiz2g( d,
J=7.9, 1H), (1= 2H), 3.81 -3.75 (m 2H), 3.56 - 3.41 (m 3H),
3.17 - £3.10 ?%gg’%'h@':at'é’f‘ Egpriter, 250 (m 2H., 1.97 (s, 2H), 1.88 (qd, J=12.6,
4.3, 2H), 1.34 (dheZelarg,inci@eled for2RHhour with saibetaaces ararsubbequently for
2-{1-0- (8, 8- di - 8- tetrah | en: 2.v1)n. o oo o

t hi azol - 2yl ﬁ%f@ﬁ%.Sﬁhﬁg§%’§em@%}5§9%§é%ﬁ9§”%r”a?ﬂh %f‘é‘%;c%%% ndhsfiTednd i ed out
as descri bedcahevtedditaSt!Priy $phdih IBO celty are then washed and lysed using methanol.

The methanol 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

10 with the aid of a competitive ELISA assay. The biotin-linked S1P antibody is incu-
bated with the sample solution, 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 plate and can be
quantified, after a washing step, by addition of horseradish peroxidase-coupled
15 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 S1P concentration in the sample solution
and a low signal correspondingly to a high S1P concentration.
20 Pharmacological data
SphK1 inhibition
(ICsp ranges: A: < 100 nM, B: 100 nM — 1000 nM, C: > 1000 nM)
Table 2
25 :
Compound according tc the invention ICso
1-[4-(5,5,8,8-Tetramethyl-5,8,7,8-tetrahydronaphthalen-2-yl)thiazol- B
2-ylipiperidin-4-ylamine
1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- B
2-yllpiperazine
30 2-{4-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)- B
thiazol-2-yl]piperazin-1-yi}ethanol
3-{4-{4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- B
thiazol-2-yllpiperazin-1-yl}propan-1-ol
5-{4-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yi)- B
thiazol-2-yl|piperazin-1-yl}pentan-1-ol
35 {1H-Imidazol-4-yimethyl}-{1-[4-(5 5.8,8-tetramethyl-5,6,7 8- A
tetrahydronaphthalen-2-yl)thiazol-2-y|]piperidin-4-yl}amine




(0.27 mmol ) of 241-(4-bronothiazol -2- Api peridi n-4-yl am no] et hanol and 98 ny
(0. 30 mMmowp @f1/082732 PCT/EP2010/007003

2- (8, 8-dinethyl-5, 6,7, 8-tetrahydronapht hal en-2-y0-4,4,5,5-tetra-

10net hyl - 1, 3, 2- di oxabor ol ane. The product is in the formof the

hydrochl oride. 16 ng, pale solid, LCM8S 386 (MH), Rt. = 2.62 min (nethod
B). NWR (500 MHz, DMBQ deuterated TFA) 5 = 7.77 (d, J=1.7, 1H), 7.50 (dd,

J=7.9, 1.8, 1H), 7,12 (d J=8.0_ 1H) 4 mm 1=13.4__2H), 2 .76 - 3.70 (m
2H), 3.50 -3.40 (nd-(Pyrroicin-T-yieto)sl-[426)5,5 BgmmethylSA.( 8 2H)|, 185 - | 1.74
(m 4H), 3.14|-3.07 ( igtrabygronapiitalen-3-ybihiazel-2-gipiperiines (t, J36.2, 2 2.24
1.33 - 1.29 (m1-l@aHE;5,8,83@trdmetH)I- 5,&@,@%&%@%3&%@&@%&@1@9'003
2-yll-4,4"-bipiperidinyl
1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- C
5 2-yllpiperidine-4-carboxylic acid ethyl ester
1-{1-[4-(5,5,8,8-Tetramethyl-5,6,7, 8-tetrahydronaphthalen-2-yi)- B
thiazol-2-yi]piperidin-4-yl}pyrrolidin-3-ylamine
C-{1-[4-(5,5,8,8-Tetramethyl-5,6,7 &-tetrahydronaphthalen-2-yl)- B
thiazol-2-yilpiperidin-4-ylimethylamine
1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- B
10 2-ylipyrrolidin-3-ylamine
2-{1-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)- B
. thiazol-2-yl]piperidin-4-yl}ethylamine
4-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}- c
thiazol-2-yl]piperidin-4-yl}morpholine
1-Methyl-4-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen- B
2-ylithiazol-2-yl}piperidin-4-yl}piperazine
15 3-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}- A
thiazol-2-yl]piperidin-4-ylamino}propane-1,2-diol
3-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- B
2-y|]-3,9-diazaspiro[.5]undecane
(3-Methyl-3H-imidazol-4-ylmethyl)-{1-{4-(5,5,8,8-tetramethyi-5,6,7,8- B
tetrahydronaphthalen-2-ylthiazol-2-yllpiperidin-4-yi}amine
20 3-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yljthiazol- B
2-yllpipericlire
1-[4-(5,5,8,8-Tetramethyl-5 6,7, 8-tetrahydronaphthalen-2-yl}thiazol- C
2-yllpiperidine-4-carboxylic acid {(2-hydroxyethyl)amide
3-{4-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl}- B
thiazol-2-yl]piperazin-1-yi}propane-1,2-diol
Bis-(1H-pyrazol-3-yimethyl}-{1-[4-(5,5,8,8-tetramethyi-5 6,7, 8- B
23 tetrahydronaphthalen-2-yl)thiazol-2-yljpiperidin-4-yl}Jamine
2-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl}- A
thiazol-2-ylpiperidin-4-ylamino}ethanol
1'-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol- B
2-yl]-1,4'-bipiperidiny!-3-ol
3-{1-[4-(5,5,8,8-Tetramethy!l-5,6,7,8-tetrahydronaphthalen-2-yl}- c
30 thiazoi-2-ylpiperidin-4-yl}propan-1-0
2-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- B
thiazol-2-yl]piperidin-3-yliethanol
1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yi)thiazol- B
2-yl|piperidine-3-carboxylic acid (2-hydroxyethyl)amide
1 -[4~(5,5,8,8—Tetramethy|—5,6,7,8—tetrah:ydronaphthaien-2-yl)thiazol— c
2-yllpiperidine-3-carboxylic acid (3-hydroxypropylyamide

35



225 Pr epar

ation of

114- (5, 5, ¥oae0t geszatet hyl- 5, 6, 7, 8-t et r ahydr onapht hal en- 2- PCT/EP2010/007003

yQ hi azol - 2-yl
al ready descri

1- (4- br onot hi azol -

i pi peridin-4-one

bed via a Suzuki reaction starting from 339

above) and 449 ng (1.30 mmol) of

10The preparation is carried out as

nmg (1.18 mml) of

2-yl) pi peri di n-4- o@86( pre- paration al ready descri bed

4,4,5,5_tetra methyl-2-(5 5 8 9 tatramethyl-5 Rl 8-t etrahvdr Cnaphtha en- 2-
y1)-1. 3, 2- di oxa- bbrEr&mRs, 82T@§aﬁ°§tth§46e7 &dtrahydpapithalen3- Wi n |( method B) .
LOVE: 369 (MHH). 151H NVRNEZOkR-Kimivergisty iorenserzal ed TFA) 5 4 7.68 (d
J=1.9, 1H), 7.5kR{-dd44-(558,LTetiarSsthyllid)6,7 B-tdalydrondphthdlenddh)- 4. 01 Egt , J=6. 3,
4H), 2.71 -2.68 (m 4H) 1. thaz§ls2-yitrolidin-36/l4ndine J=16. 7, 12H). 4 ny
(0.16 mmol) of 1424 BRB-g3T AP AN S %qg fFirSlenBydy.oghl ori de 5 are
di ssolged in 1 gi%ﬁi %iﬂ‘z n(qlag rﬁglyl%yr %%ﬁﬁ {'g (?ﬂim I|) ofB DI PEA are
added. 60 ng (016
-14-(5,5,8, 8-t iazgl-2-ylipip
1-[ 4- (5, 5, 8, 8- fé'me%kﬁh(ﬂl@é %Bietear@%m"eﬁn%ﬁdﬁ%ﬂwpmaehthéleyéh ol - 2-Vl i pi
eridin-4-one are added. Th¥tRpzgigrvilpirericini4-yliaming roomtenperlature for 30
mn, 18 pl(0.32A-@EABl58, Bﬂ'egkametrafl56c7e8-tatraagairdnmrﬂeh&|eidédj)tramdlthe r’g’xture S
stirred for a|further 10 m n. Z26djogi¢@x@amineol ) of sodi um
triacet oxybor oy qy i ity gy £ e SURSSHEBNIEY AEIGFHhNy dfoRapRASEA BNy NI XT UT € TS
stirregpat S0 o @ 23130 f?;e agﬁ};ﬁ%gﬂho;. @éﬂs@éﬁﬁq%e 290 dijum A
hydr ogehcar bonat fre—ffoxt cted—tw—ce
with EA. The or g%ﬁﬁ E4 %héa%_é ﬂ@’ﬁﬁeﬁﬂ%‘q@é‘f” '8 “F'%{?'é2 y®| | t|ler ed3 and
@€vaporated. The residue P’Bﬁram) €loRexaiPbnar ati ve HPLC_ The
product is inlthe forraBjrrrchIHm Ihyldtt—di:ﬁB@Lhetiemetdn@IﬁQTEpal e solild, ﬁ% = 2.52
mn (nmethod B), LCVS: 470 teWatdronaphthalen-2-yl)thiazole 11 NMR (400
MHz, DVBO dett(ﬂ&(@@ ﬂﬁé)h 538, 778 (\rgdroﬂéﬁghthaﬁerﬁgyrth?azﬂﬁ}@fén 352H), 4 28-
4.18 (m 2H), 6 (m’ 1H . pifle . 23
15 4-{4-[4-(5,5,8,8-Tetramethyl-5,6,7 ,8-tetrahydronaphthalen-2-yi)- B
thiazol-2-yl]piperazin-1-yl}butan-1-ol
1-[4-(5,5-Dimethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]- B
piperidin-4-ylamine
1-{4-[2-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)- B
thiazol-4-yl]piperidin-1-yl}ethanone
20 2-(4-{1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y)- B
thiazol-2-yljpiperidin-4-yl}piperazin-1-yl)ethanol
4-[2-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol- B
4-yllpiperidine
} 3-{1-[4-(5,5,8,8-Tetramethy!l-5,6,7,8-tetrahydronaphthalen-2-yl)- A
¢ '_ thiazol-2-yl]piperidin-4-ylamino}propan-1-ol
4-{4-[4-(5,5-Dimethyi-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl}- B
25 piperazin-1-yi}butan-1-o
5-{4-{4-(5,5-Dimethyl-5,6,7,8-tetrahydronaphthalen-2-ylthiazol-2-yl]- c
piperazin-1-yl}pentan-1-ol
(R)-2-Amino-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro- R
naphthalen-2-yl)thiazol-2-yi]piperidin-4-ylamino}propan-1-ol
2-{(R)-1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- C
30 thiazol-2-yl}pyrrolidin-3-ylamino}ethanol
3-{(S)-1-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- c
thiazol-2-yllpyrrolidin-3-ylamino}propan-1-ol
2-{3-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)- B
thiazol-2-yl]piperidin-1-yl}ethanol
3-{3-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)- c

35

thiazol-2-yl]piperidin-1-yl}propan-1-ol




WD 2011/ 082732PCT/ E P201 0/ 007003 226 (m 2H),

2.21 (M 3o
13H) 0

(1S, 2R 3R) - 3- {
hi azol - 2-yl ] pi

1.80 (m 5H), 1.75 -

%ﬂfg%ﬁr epar ati on of

114- (5,5
peri di n-4-y| am no}cycl gpent ane- 1, 2-di ol

1.64 (m 5H),

carried out anal ogously starting from24 ng (0.16 mmol) of

10( 1S, 2R, 3R) - 3- am nocycl opent ane- 1, 2-di al

3.57 - 3.43 (m 3H),
Lp@Rubsbiodirded- S

5,8,8-tetranmethyl-5, 6,7, 8-tetrahydro5napht hal en-2-yl )t
O The preparation is

2.

42 -

hydr ochl ori de and 60 ng (0.16

35

nmol ) of 4-(5,5-Dimethyl-5 6,7,8 tetrahydronaphthalen -2- yILZ -pyrrolidin-3-yl- 5
144- (5,5, 8, 8-tjetranet hy1-5. 6 tqt—,ragaydr onapht al en- 2- yCl hijazol= 2-y1] -
pi peri di n-4- one; rr|U| Te Ty Uror rmrde. 33 ,
pal e solid, R{FEZ 5’%5%5% ﬁ@h%&é# ?eiak% %*[‘ qﬁé)y‘)o"éy"f) H NVR (500
Mz DVBQ  deyterated TEA) S CNy0Y 5 7. 33(d—J48. 3 1H! 7.26
(dd, Jz8.2, 16, +it4(5£87- T(emramyﬂmé&zmtrahadmaprgh@gn%mn 2H), 153. 50-
3.43 (M 1H), |3.42 - 3.31 thiggol3sylpiveridin-lediputar=bol 2. 12.1. 2H). 1.94 | 1.85
(m 1H), 1.85.- 3{3p-(58,83Hetraetity- 5,617,§5et(dﬁydr2)hﬁaphtﬂalér92(y$)r H, 4.17|(d,
\(]=)13. 3i 12H) ( Pr epar athizeel-24lpiperidin-1-yl}pentan-1-ol I
R) -4-{1-14- (5,5:8, 8 &L ap | anathal gn-2- yorni azol - 2
-yl ] pi peridi n-ﬁﬁe%ﬁ?g !ﬁqetng é% % E‘Z@ﬁ E é{r%& arati flkﬁ? ils catried out
anal ogousl y strartihg o228 21 rAp! € D\ 4-am-nobutanre—1—2—-di ol
and 80 ng (O. zf{éﬂﬁ?? 5é?'m§ﬂwt% T t?’f@hvfé’PF%nPéfﬂmé-y')th'm'?V'l B
5, 6, 7, 80t et r aydr onapht hal en-P¥T[idieHPdPentap=9! pi peri di n- 4- one. _The pf oduct
is in the form(Bf-3t{hes-te8Bms Netamhalry-5507 Bgetraaldeonapsthalen2: yl)—— % n
{method B), LCMS: 458tHiddolp- yi]riibbd}dMRzi(y&Ed}ﬁh'nM]:lZopaﬁh/BQ dideut er at gd TFA) 5 =
7. 45(d, 1—17 ‘231 S IA), 409 (d,
L5t B el R 31, T
1;'39’(3, ' 4,_,),( 1 13 i+ (55 3me thyigﬁ)? Setrahyoionaphthalen ooy thiazor - < 5
yllpiperidin-4-yl}-(2-hydroxyethyl)aminojethanol
15 2-((2-Hydroxyethyl)-{1-[4-(5,5,8,3-tetramethyl-5,6,7,5- 5
tetrahydronaphthalen-2-ylthiazol-2-yi]piperidin-4-yl}amino)ethanol
1-14-(1,1-Dimethyiindan-5-ylthiaz ol-2-yl]piperidin-4-ylamine B
2-{1-[4-(1,1-Dimethylindan-5-yl}thiazol-2-yl]piperidin-4-ylamino}- B
ethanol
20 3-{1-[4-(1,1-Dimethylindan-5-yl)thiazcl-2-yl]piperidin-4-ylamino}- B
propan-1-oi
(S)-2-Amino-3-{1-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
naphthalen-2-yi)thiazol-2-ylpiperidin-4-ylamino}propan-1-ol
25
30



WD 2011/ 082732PCT/ EP2010/ 007003 227 Preparati on of

(S)-4-{11wo(21GpB7B-t et ranet hyl-5, 6, 7, 8-t et rahydr onapht habeneER2oyd/)armizazol - 2
-yl ] pi peri di n-4-yl arni no} but ane- 1, 2- di ol The preparation is carried
out anal ogously starting from22 ng (0.21 mmol ) of

(S)-4-am nobut ane-1, 2-di ol and 80 ng 238. 21 mmol ) of

14445,5, 8, 8-tetranmet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2-yQt hi azol - 2-y[ ] pi per
i di n-4-one. Th roduct 10is in the formof the hydrochloride. 72 ng, pale
resin, Rt. =—EWE.' mn (method B), LCVS: 458 (M+H). 1H NMR (500
MHz, DMSQ deuterated TFA) 5 = 7.69 (s, 1H), 7.50 (d, J=8.2, 1H), 7.44 (d,
J=8.3, 1H), 4.20 (d, J=13.4, 2H), 3.68 - 3.61 (m 1H), 3.53 - 3.33 (m 5H),

T-4-yl am ne and 60 ny

3.19 - 3.09 ¢m Zdmpodnddoi(tbe fotmlb ®12H), 1.96 - 1.78 (m 3H), 1.76 - 1.66
((3aS, 4R 7aR) - 2, 2- di ni et hyl hexahydr obenzo-f1- X01- 4-

y1)-{114- (5,5, 8, 8-t et panpithyIR®, 6 \M8=tet r ahyqgr onapiy hal en- 2- ypt hi azol - 2-y1
TI-IF starting fr 27 R

(3aS, 4R 7aR) - 2, 2- di metf

1-[4- (5,5, 8, 8-t etranet hy B t etR By 1 t%q)’eWZ-At hi azol - 2-yl ] pi per
idin-4-one. The purification |s caRgieg means of flash

B), LCV5: 524 (MtH). ()]

(m 5H), 1.31 (d, J=17.3, 12H). 15 Preparation of

]- piperidin-4-yl}am ne @ﬂ] i S/ caryied out anal ogously in
enzop-1,

(0.16 mmol ) of R4 \%

25chr offit ogr aphy on siRS B8 getz 45 ny, yel Lo kesin, R. = 3.02 nin (method

in which, in each case independently of one another:

R1, Rz, Rs, R4, RS} RB, RT, st Re’ R"O, R11, R12, R13, RM, R15, RTB, 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 n1ay 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
20 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
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
25 the C atoms to which they are attached;

R'™ R'™ denote H, D or A; ,

R, R™ denote H, D, A, OR™, NR"R', C(O)OR'®, C(O)NR'™R'® F, CI, Br,
CN, Het or A-Het;

Mi, Ma, Ms,  denote CR'™, N, S or ©;

30 Y1, Ya denote CR™ or N; _

V  denotes C(R"™)}(R™), NR" or is absent:

W denotes C(R")R')],Z, CO-[C(R™}R™)]pZ, [C(R")}R'*),N(R™)-Z, CO-
N(R™)-[C(R™)(R™)],Z, N(R™)-CO-[C(R™)(R™)],Z, CO-OC(R*)(R™)],Z,
C(O)OR™, OR™ Hor D;

35 where V, W and Y, toegether may in each case also form cyclic alkyl having 3,
4,5,60r7 C-atoms, inwhich 1,2, 3, 4, 5, 6 or 7 H atoms may prefera-

15



Preparation of

(1R, 2S, 3Rl 7425, 5, 8, 8-tetranmet hyl-5, 6, 7, 8-t et r ahydr opapppinab/eiroez- Yyl ) t h
i azol - 2-yl ] pi peridin-1-yl am no}cycl ohexane-1, 2-diol 3011 N,0,1( ti 0 3 m
of 1.25 NI HCl in nethanol are added to 45 ng of ((3aS, 4R 7aR)-

d i nmethyl hexahyd ro benzo-1, 3-d 239

i ox0l-4-y1)-{144-(5,5, 8,8-tetranethyl-5, 6, 7, 8-tetra35hydronapht hal en-2-yCQth
i azol -2-yl |l piperidin- 4-yl}amne, and the m xture is stl rred 228 at room

t enper at ure over ni ghbly beireplressthy BrCInBx M and/er @NaPBI’aOEgOMNd dri ed under

hi gh vacuum The proﬂmgtc(@ﬁozrctj)@Rﬁﬁbcr(@m (Rt ﬁy@mgﬁ?jgﬂﬁ)d@r Héthallg pal e
solid, R. :255m3%? 0 at 48f}| I\/BéS(% ,DIVISO/
deut er ated TFA) 6 b 377 iatdr ginege st Y e
1H), 4.16 -4.08 (m Qmaturategl@r(aapm@ttezwserome hesnrmlto 58 angHor mymss 44
(dd, Jg10.1, 2.7, 1HwhicBrddy K unsdibdtRuied o2 ono3 dR%r (risdbstidaad b@ Hal, F, Cl,

Br, CN, A, OR™, W, SR NO,, N(R™®)(R"™), NR"® CO0Z, OCONHZ,

NR'"S0,Z, SO;N(R'")Z, S(O)nZ, COZ, CHO, COZ, =S, =NH, =NA, oxy

(-O7) and/or =0 (carbonyl oxygen);

Z denotes Het, Ar or A;

A denotes unbranched or branched alkyl having 1, 2, 3,4, 5,6,7, 8, 9 or
10 C atoms, in which 1, 2, 3, 4, 5, 6 or 7 H atoms may be replaced by F,
o Cl, Br, CN and/or OH, OR", OC(O)R', NR*C(0)0Z, C(O)OR™,
C(O)N(R™)R™) or N(R™)(R'®);
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
15 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 or 7
H atoms may be replaced by F, Cl, Br, CN and/or OH, OR*®, OC(O)R",
NR™C(0)0Z, C(O)OR™, C(O)N(R™)(R™) or N(R™)(R™);

Ar  denotes phenyl, naphthy! 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'"®CO0Z, OCONHZ, NR"*S0,Z, SO.N(R™®)Z, S(O)mZ, COZ, CHO,
cozZ,

Het in each case, independently of one another, denotes a mono-, bi- or tri-
cyclic saturated, unsaturated or aromatic heterocycle having 1to 4 N, O
and/or S atoms, which may be unsubstituted or mono-, di- or trisubsti-

25 tuted by Hal, F, C!, Br, CN, A. OR™, W, SR'®, NO,, N(R™)(R"),

NR™®C0O0Z, OCONHZ, NR™S0,Z, SO,N(R™)Z, S(O)nZ, COZ, CHO,
COZ, =8, =NH, =NA, oxy (-O") and/or =0 (carbonyl oxygen),

m denotes 1, 2 or 3,

10

20

n, o denote 0, 1or2,
30 n denotes 0, 1,2, 3or4
with the proviso that compounds of the formula (1) in which
(a) M; =N, M, =CR™ M; =8, and
(b) Y, =CHand Y, =N, and
(¢) n=1and o=1 are excluded;

35



4.0, 1H),
1. 68-
J=16.6, 12H).

Zo

2.19 - 2.03 (m 3H), 2.02- 1.92 (m 1H), 1.84 - 1.68 (m 2H),

1. 6Qgmo11/ds2 1.46 (d, J=13.5, 1H), 1.42- 1.29 (m @tiepibiidoria,

10

15

20

25

30

35

10 15 20
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and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

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

Compounds according to Claim 1, in which, in each case independently of

one anocther:

R'R? R®, R RS R°R’, R®, R® R'® R R™ R®™ R™ R' R™ R denote

H, D, F, OR™or A:

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 alkyl
having 3, 4, 5, 6 or 7 C atoms or Het having 3, 4, 5, 6 or 7 ring atoms;

R R denote H, A, OR"™, C(O)OR'®, C(O)NR™R"'®, A-Het;

M, denotes N, and M, denotes CR' and M, denctes S: or

M,
M,
M;
M.
M,
M;
M;
M,
M,
M
Y
Yo
Y4
Y

\

denotes N, and M,
denotes O, and M,
denotes N, and M;
denotes S, and M,
denotes S, and M,
denotes O, and M,
denotes N, and M,

denotes N, and M,

denotes CR™, and M,

denotes CR', and M,

denotes N, and Y,

denotes N, and Y,

denotes CR', and Y,

denotes CR™, and Y,

denotes S and M;
denotes N and M;
denotes O and My
denotes N and My
denotes N and M,
denotes N and M,
denotes N and M,

denotes N and M;

d=nofes N and M,

denotes O and Ms

denotes CR™: or
denctes N; or
denotes N; or

denotes CR'®;

denotes C{R')(R™), NR™ or is absent;

denotes CR'™: or
denotes CR'™: or
denotes CR'®; or
denotes N; or
denotes CR; or
denotes N; or
denotes O; or

denotes S; or

denotes N;

denotes O; or



25 30 35 WO 2011/ 082732PCT/ EP2010/ 007003 229 Preparati on of
(S) - 2- am @ 1 hwgdroxy- N-{214- (5,5, 8, 8-tetranet hyl- PCT/EP2010/007003
5,6, 7, 8-tetrahydronapht hal en-2-yQ hi azol - 211] et hyl } propi onami de 0 step b

241

W denotes [C(R"*}(R')],Z, CO-IC(R')}(R')],Z, CO-O-[C(R"®)(R™)],Z, CO-
NR™-[C(R™)R™)],Z, [CR™NR")N(R™)-Z, N(R™)-CO-
[C(R™}R™)],Z, C(O)OR™, OR™ or H;
where V, W and Y, together may in each case also form cyclic alkyl having 3,
5 4,5 6 or7C atoms, inwhich 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™,
NR™C(0)0Z, C(O)OR"™, C(OINR™YR'} 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, CI,
10 Br, CN, A, OR™, W, SR'®, NO,, N(R™®)(R'®), NR'™®*CO0OZ, OCONHZ,
NR™S0,Z, SO.N(R™)Z, 8(07, COZ, CHO, COZ, =S, =NH, =NA, oxy
(-0} and/or =0 {(carbonyl oxygen);
Z denotes Het or A,
m  denotes 1 or 2;
15 p denotes 0, 1, 2 or 3;
and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

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

3. Compounds selected from the group consisting of:

20
S /j
S '7 [ 2N NH
3O s
N 2
¢
25
s s
T\
[ b—Nr_\N"\/\/\OH | >N N
N A~ N \_/
_\_\OH
30

S s
| N/)'—NO»Q \—{;j‘"" | N)—ND\‘NQ
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Step a Preparation of 14-(5 5,8,8-tetranmethyl-5
6, 7, 8-t et vabean.ogapht hal en- 2- vt hi azol 202- vl | acet oni tri | epcT/EP2000807003
preparation is carried out as already described starting from576 ng (5.75
mol ) of 2-cyanot hi oacetam de and 2 g (4.72 mol) of 2-brono-1-(5,5,8, 8-
tetramet hyl-5, 6, 7, 8-t etrahydr onapht hat4n- 2- ypet hanone. 680 ng, brown oil,
Rt. = 3.45 mn (nmethod B), LCMS: 311 (M+tH). 1H NMR (500 MHz, DMVsQO
deuterated TFA) 6 = 8.03 -8.00 (m 1H), 7.91 (d, 25J=1.8, 1g§; 7.70 (dd,
o34

J=8.2, 1.8, 1H), .40 (d, [738. 2—~{H) ,01.73- 1.67 ({.,4H),

12H). Step b 'ﬁ‘@%—(aas,s-tet Lokl iy
8-t et rahydr onapht di ) - thtazo 302-ylleth
mol ) of [4-(5,5, E ranethy1-5,6,;}8-tetrahydr DA

yOQ hi azol -2-yl]Jacetonitrile fromstep a are dissolved in 10 m of THE,

pl aced sunder nitrogen, boiled to reflux, and 1.21 m (2.41 mmol) of a 2M
borane di nmethyl sulfide conplex solution in THE are added. _.The m xture is

refluxed for a funt led, a 1.25 M HCl - i thanol is
PN . ]
éﬁg apg—™35 rated in 3 apqr a he
washeéd wNHh a sat u- ‘ ted sodium H
2

sl ow y added, the
The organi c phase is &, filtered and N

residue i s taken

evapor at ed. The bro oily residue is digested using a little ACN and
filtered off with suction. 375 ng, beige crystals, Rt. = 2.48 mn (method
B), LCMB: 315 (MH). o
5 S
£ ! }~Mrﬁk/\¢0H | }—QC:>—N ;
k. N\ N H
HO
15 s S
l />~N I ’>'~N N \
N \ 0
—NH,
20 S
(- ra s
N NQCN” —
C
25
S
S
| )——NQAﬁ 'N‘%O
N
/
30
S H /~OH f ?}_ 7\
O~ N
N
© OH
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5 Step ¢ Preparation of ((S)-2-hvdroxv-1-{244-(5,5,8,8-tetranethyl-5 6
7, 8-t et r any@iz@mageishal en- 2-yl ) t hi azol - 2-yl | et hvl car banovi petrimpbjioantoesn c
acid tert-butvl ester The preparation is carried out as already descri bed
starting from 186 ng (0.59 nrnol) of

2-14-(5,5,8,8-tetranet hyl-5, 6, 7, 8-t et24hydr onapht hal en- 2- yQ hi azol - 2-

10yl Jethylam ne fromstep b and 133 ng (0.65 mmwol) of (§)-2-tert-

but oxycar bonyl am no- 3- hydr oxypropi oni ¢ acid. 82 ng, brovvn oil, RR. = 3.15
mn (nmethod B), LCM5: 502 (MtH). Step d 6{57p I‘aICH]l of

(S) - 2- ami no- 3- hydr oxy- N42-g~ 5 8-tetrdgbthyl-} N
15t et r ahydr onapht hglen- 2- yg i azol NH VI et v6i oNami Thé‘ﬁ(‘@@ﬁtl ng
group is cl eaved ${-§ reddy cri bed ) in diox- ane starting
from82 ng (0.16 L
(S)-2-mydroxy-1-{2
yQt hi azol - 2-yl | et hyl carbam)yllet hyl)car-bamc aC|d tert butyl ester from
step c¢c. The produ means of and is in the
formof the formatg ) ) . 36+ LR 402
(MHH) . 1H g DNSQ' deut e ) = 8.12 (s, 1H),
7.94 - 7.88 (m 2H 40(dd J=8.2, 4.7, 1H),
3.87 - 3.75 (m 2 375-367(m U).q,3.355(m1H) 3.30 (t,
J=6.8, 2H), 1.71 (s, 4H), 1.31 (d, J=17.5, 12H). 25 30 WO
2011/ 0§9732PCT/ EPRO Q\ Preparation of nor Iihrirﬁz&car boxylic
N y/
NN \_/_\1
yr Ndhn- 2-yl ] oH

acid [6-(5,5,8,8-t
’-OH /

6,6, 7,8 tetrahydr
S SN\
WL O
N N
NH, 0

S S
20 / N,)-N& ! N%N’\

15

PRy L~
25 ' 10].] \_L\

S S
/ \~\OH
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10\--N )-OF0 step c step b 15
WO 2011/082732 PCT/EP2010/007003

244

S N
[ ) IWNH
N NH o

5
S s
I ) />_CI
N N N
. e
10 QOH
» /
N N

15 \‘OH HO

S S
[N YR o [N R g
N V{\/OH N \\mu-k/

OH
20
OH
OH
S / —
. " — HOH
05 oH
s
S H
e O Lo -
30

H
N\_\ l />_NC>- \\“'k/OH
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20 Step a Preparation of 6-(5,5 8,8-tetranethyl5, 6

7. 8-t et r alwizmnaghthal en- 2- yQpyri di n2-yl am ne The prepar atir@p2018/06863 1 ed
out as al ready described starting from2.30 g (13.0 nmol) of

6- bronopyridin-2-ylam ne and 5.229 (13.7 mvol) of 4,4,5,5-tetra-
25nethy1-2-(5,5,8,8-tetranethy1-5,6{@4&tetrahydronaphthalen-2-y1)-1,3,2-m
oxa- borolane. 4.49 g, pale solid, Rt. = 2.43 mn (nmethod B), LCVS: 281
(MtH) . 1H NWR (500 MHz, DMSQ deuterated TFA) = 7.83 (dd, J=8.8,
7.5, 1H), 7.63 (d, J=1.8, 1H), 7.50 - 7.41 (m 2H), 7.02(d, J=7.1, 1H),
6.91 (d, J=8.8, 1H),,1.63(s 4H), 1.23 (d, J=19.6, 12H) 30 Step b
Preparation of 2-16~0e~5,8,8-tetranethyl-5,6
7, 8-t etrahydronaph eR pyri- din-

2-yl car banoyl | nor phg boxylic acid tert 2 ng (0.36
mol ) & norpholine-*2,Z ic acid 4-tert{b nd 97 ny

(0.39 mml) of ethyl 2-ethoxy-1 24di hydr Qquipol i ne- 1- car box (EEDQ are
232 suspended in 2 m of THE and“stfrr&d room t enper at ur O OH

100 ng (0.36 nmmol ) of

6-(5,5,8,8-tetranethyl-5,6, 7, 8- tetrahydronaphthalen 2-yl)pyridin-2- ylam ne
fromstep a are added to the m xture. The mxture is stirred further
overnight, water is added, the mxture is adjusted to pH 9-10 using a 2N

NaOH sol uti on
10
S
Q
. N
HN

N~ AOH

2z

15
/s .ﬁ 2 > <\S
N= N/\ N
k/N\/\,A\/OH N~~~ -OH
20
74 S
NJ\N H
N. o -OH
25
OH
/S
H
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5and extracted twice with EA. The conbi ned organi c phases are dried,
filtered 3A2BVEFGI2at ed (191 ng). The residue is purifiedrbyEreanseds fl ash
chromat ography on silica gel. 92 ng, white solid, Rt. = 3.97 mn (method
B), LCMS: 494 (M+H). Step c 10Preparati on of norpholine-2-carboxvlic acid
[6-(5 5 8 8-tetranethyl-5, 6,7, 8- 246

t et rahydr onapht hal en- 2- vQpyri di n- 2- v] ar ni de The protecting group is

cl eaved off as al ready describ%ﬁ4using TEA in DCM starting from92 ng (0.19
mol ) of

246- (5,5, 8,8-tetranethyl-5, 6,
nmoyl | mor phol i ne- 4- car
is purified by nmea
salt. 23 ng, solid

8-t etrahydronapht hal en-2- yQpyri di n- 2-yl car ba
boxylic &Zcid tert-butyl ester fromstep b. The product
\rative HPLC and is in the 15form of the TEA

3¢ n (nethod B), LCMS: 394 (M+H). 1H NWR (400
MHz, DBQ deut er at & ,QZZ - 8.09 (m 2H), 7.96 (d, J=2.0, 1H),
7.85 - 7.72 (m 2H), 7. 51|\(m 1H) 4. 68 (dd J=10.7, 2.8, 1H),
4.25(d, J=13.0, 1H), 4.11 - 3.98 371 - § (m 1H), 3.40 - 3.16
(m 3H), 201.75 (s, 4H), 1.34 (d, 17'6\@/?5/ 233 |1. Biological
assays The conmpoungs—af the fornmula (1) described in the exanples can be
tested for a 5kinag V" activity in by the assays described bel ow.
Q her assays are km m¢{hel literature and could readily be perfornmed
by the gerson skil | ed ,ufor exanple, Dhanabal et al., Cancer
Res. 597189-197; Xin et al., J. W\%m 9121; Sheu et al.
Anticancer Res. 18:4435- 4441 Aus k et al Bi oL 38: 237- 248;
ganbrone et al., J. NatL Cancer Insts 52:413-427; N cosia et

NH,
15 J~s
N‘;I\Nﬁ
k/r‘lj/’\/\/OH
20 NH
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10al ., In Vitro 18:538- 549). Tests for the inhibition of the SphKl
activity V32014882333 pti on 15Bi ochem cal assay The ki nase aeT&p2018/0a7a0Y i ed
out as a 384-well flashplate assay. 5 nM nodified SphKl, 800 nM
onega- bi oti nyl - D- eryt hr o- sphi ngosine and 1 pM ATP (with 0. 3pC of
33P-ATP/wel |) are incubated in a tota4?vol ume of 50pl ( 25 nM HEPES, 5 nM
My012, ImM dithiothreitol, 0.01%of Brij35, 0.1% of BSA (fatty acid-
20free), pH 7.4) without or with test substance (5-10 concentrations) at
30C for 120 min. Th tion is termnated using 25 pl of 200 mM EDTA
solution, filtere agdion at roomtenperature after 30 mn, and
the cavities are wakh W h 100 pl of 0.9% NaCl solution. The
non-speci fic proportion of the kmhas reactlon (blank) is determ ned using
0.5 mM NaCl . Radioactivity is ne EI/ coppf . 251050 val ues are

a

cal cul & ed usi ng RS1. Besides chec the“activity of the substance for
the purified SphKl enzyne, it is nece ry toinvestigate in the next step
whet her the substances al so inhi bi z§th1 in its physiol ogical environment,
i.e. in the cytoplasmof the cell. 30For this purpose, the formation of S1
P in U20S ost eosar cose ceIIs whi ch have overproduced the enzyme through the
i ntroduction of npDO K -CDNA i s neasured using two different

met hods: 1. The cel bgted for 1 hour with substances and

subseq ﬁntly for =1 n N iliumlabell ed sphingosine. The

radi oacti vel y Iabelled sph|n905| e i § 35taken up by the cells in this tine
and converted into S1P by SphKl. FE:I:j;ueN OHen washed and |ysed using
amoni a solution. In order to separateiSl P from 234 unreacted
sph|n905|ne an extraction is carrigg-out by addition of a chloroform

met hanol m xture. \Wereas the majority of the sphingosine is transferred
into the organi c phase, S1P accunul ates in the agueous phase and is
gquantified with the of a scintillation counter. 2.The cells are

i ncubatied for 1 ho subhst ances and subsequently for 15 mn with

sphi ngosi ne. The -ne’i § t aken up by the cells in this time and
converted into S1P Dy SgiK1l. N | s are then washed and | ysed using

met hanol . The methanol sol ution Ns then evaporated and the S1P is taken up
inlipid-free serum The quantifi 5’IS carried out using an
Si p-specific antibody with the aid of conpetiti H ELISA assay. The
biotin-linked S1P antibody is incubated with the sanple solution, and this
nixturﬁ is transferrgd into a well whose base has been coated with S1P.
Only t @ anti bodi e tch have not yet bound any S1P fromthe sanple
solution bind to t --|I|sed on the plate and can be quantified,
after a washing addft jon of horseradi sh per oxi dase- coupl ed
streptavidin. To thls vy bsLﬁate is added to TMB, which, after
conversion by the perOX|dase ab%ﬂ:;h at a wavel ength of 450 nm and can be
neasured A hi gh signal conseque correspapdsi L8R | ow S1P concentration
in the sanple solution and a | ow signal correspondingly to a high S1P
concengs ati on. Pharmgcol ogi cal data

30
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SphK1 inhibition (1050 ranges: A: < 100 ngl B: 100 nM - 1000 nM C:> 1000
nM Tabl ewd Donpaaased according to the invention |IC50 PCT/EP2010/007003
1-14-(5,5, 8, 8-Tetramet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yl )t hi azol -

2-yl ] pi peridin-4-ylamne B

1-[4-(5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t etZ48hydr onapht hal en-2-yl )t hi azol -
2-yl] pi perazine B
2-{4-[4-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t etr ahydr onapht hal en-2-y1) -

t hi azol - 2-yl ] pi perazyn-1-yl |l ethanol B
3-{4-[4-(5,5,8,8-Tetraget hy1-5, 6, 7, 8-t etrahydr
t hi azol - 2-yl | pi pe+3d A 15pr opamr 1- 01 B O $ H

5-{444- (5,58, 8-Tetr4 JN%EQEZIéhvébPQHydronaoht"-Ieﬁfiﬁ{ED/N\/“w/NOH

t hi azol - 2-yl i pi perazin-1-yl}p n-1-ol 'B

gnapht hal en-2-y1) -
y. yl)

5
/=S /3
N‘Lq:jy-ﬂ N q::>_ﬁ
10 Mo \'*»_\
OH
L
/S
15 /s NI
- N~ OH
N N/\j
K/N\/\N/\/OH
H HO
20
o
S N
S N
N
A N oA
H
25
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N NeoS S OH
N~ ™ OH o
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(1H-1 m dazol -4-yl methyl)-{1[4-(5 5.8, 8-tetranet hyl-5,6, 7, 8-

t et r ahydrooegdht/dsaren- 2- yQ hi azol - 2-yl | pi peri di n-4-yl } am nRCTAEPZBRE007003
4-(2-Pyrrolidin-1-ylethyl)-1-[4-(5,5, 8, 8-tetranet hyl-5, 6, 7, 8-

t et rahydr onapht hal en- 2-yQ hi azol - 2-yl ] pi peri dine B

1-[ 4- (5,5, 8, 8- Tetranet hy1-5, 6, 7, 8-tet2ﬁghydronapht hal en- 2-yQt hi azol -
2-y1l]-4,41-bipiperidinyl B

144- (515, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- At hi azol -
2-ylipi peridine-4-cakboxylic acid ethyl esker C

1-{144- (515, 8, 8- Tetsayet hy1-5, 6, 7, 8- t et rahygyonapii+al en-2-y1) -

t hi azol - 2-yl ] pi per Ryr rol i di n-3- .@- B |

C-{1-[4- (5,5, 8, 8- -j%G, 7, 8_-tetrahyronar53h’tl?ml\f/én|\-2-y1)-

t hi azol5- 2-yl ] piperid 7~y Pre Nl\ﬁ/l\?m ne B N/\/\’OH
NS NOH H
0 OH
S
/ /
Nj\N/\I N/)\N/\(
I\/N\/\/\/OH NoAOH
10
s |
; HO J o S
- N/)\N /N/}\N/\I
N -OH LN~ ~_OH
15 S
i/ S
N/)\N /N/)\N/ﬁ
I\/N\/\/\/OH I\/N\/\/\/OH
0
HN OH
20 S
HO /) s
NN | />—NC>—N OH
(N~ N
25 H,N OH
L (O
2N N NH S
N ’ i />—N<:>—N OH
HO OH N H
30
HN  OH
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5,5,8,8-Tetramethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl) t hi azol -

r r oo 2 1mes3s3el ami ne B PCT/EP2010/007003
-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1) -

-2-yl ] pi peridin-4- yflethylam ne B

-(5,5,8,8-Tetramet hyl-5, 6, 7, 8256t r ahydr onapht hal en- 2-y1) -

2-yfl pi peridin-4-yll m)rphol ine C

hyl-4-{114-(5, 5, 8, 8- tetranethyl 5,6, 7, 8-tetrahydronapht hal en-
yQ hi azol - 2-yl ] ri difiS4-yl } pi perazi ne B 13
3-{1-[4-(5,5,8, 8- |® RY N , 7,8-tetrahydro

thi azol -2-yl]pip / ylal‘t%/ propaneoh, 2- di N OH
344- (5,5, 8,8-Tetret hyl-5, 6 et rahydr onapht eh- 2-y|)t%|/az\ﬁ-\/\/
2-y1]-3,9-di azaspiro[ 5. 5]undecane B

(3- Met By1- 3H-i mi dazql- 4- y/ thyl)11-[4-(5,5,8, 8-t &t rametfiyy -5, 6, 7, 8-
t et rahydr onapht hal 'O'T\I 2-yl ] pi peridin- 21T e

N~ CH

10

15

20

25
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B 314- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yQ hi azol -
2-yl ] pi peWocol S22 PCT/EP2010/007003
144- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1) t hi azol -
2-yl ] pi peridine-4-carboxylic acid (2-hydroxyethyl)am de C
3-{4-[4-(5,5, 8, 8-Tetramet hy1-5, 6, 7, 826é&t r ahydr onapht hal en- 2-y1) -
t hi azol - 2-yl ] pi perazi n-1-yl | propane-1,2-dial B
Bi s- (1H pyrazol -3-yl nethyl)-{1-[4-(5,5,8,8-tetranet hyl -5,6, 7, 8-
t et rahydr onapht hal en- 2-yQt hi azol - 2-yl ] pi peri di n-4-yflamne B
2-{144- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -
t hi azol - 2-yl i pi peridi n-4-yl am _po} et hanol A

, i\ 8-t/etrahydronapht hal en-2-yQt hi azol -
2-y11-1, 4r - bi pi pe
3-{1-[4-(5,5,8, 8- , 6,

. ~

OH
S
Sonlv
m “
{ | S/>7N<:>7NH
25 " \_\_\

S f——\
30 @IW\ o
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t hi azol - 2-yl ] pi peri di n-4-yl}propan-1-01 C

2-{1-[ 4- (WOR081/B2T8t r anet hy1-5, 6, 7, 8-t et r ahydr onapht hal enBCI/A2010/007003
t hi azol - 2-yl ] pi peridi n-3-yl }ethanol B

1-[4-(5,5,8,8-Tetramet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2- yQ hi azol -
2-yl ] pi peri di ne-3-carboxylic acid (22%droxyethyl)an de B

114- (5,5, 8,8-Tetranet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2- yQt hi azol -
2-yl ] pi peridi ne-3-carboxylic acid (3-hydroxypropyl)amde C 236
3-{1-[4-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et r ahydr onapht hal en- 2-y1) -

t hi azol - 2-yl ] pi peridi n-3-yl | propan-1-ol C

(R-1-[4-(5,5, 8,8-Tetranet hyl-5, g, 7, 8-t et rahydr onapht hal en- 2-y1) -

t hi azol - 2-yli pyrrolidin-3-ylam g

(S)-144-(5,5, 8, 8-Tetranet hyl-

|6, pro-Netra apht hal en- 2-y1) -
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t hi azol -2-yl ] pyrrolidin-3-ylam ne B

Di net hyl - YO-J041488738, 8, 8-t et r anet hy1-5, 6, 7, 8-t et r ahydr onapPETEPAHL/GHT7003
yQ hi azol - 2-yl ] pi peridin-4-yl}amne A

4-14- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8- tetrahydronaphthalen 2-yl)thiazol -
2-ylicycl ohexyl ami ne B 253

N-(1-{1-[4-(5,5,8, 8-Tetranethyl-5, 6, 7, 8- 1et rahydr onapht hal en-2-y1) -

t hi azol - 2-yl | pi peridin-4-yllpyrrolidin-3-yl)acetam de A
2-{4-[4-(5,5,8,8-Tetranet hyl- 586 7, 8-t etrahydronapht hal en-2-y1) -

t hi azol - 2-yl ] pi perazjn- 111} xéﬁﬁ\ B

2-Pyrrolidin-3-yl- th
th| oIe\B~Jy$‘5/ﬁhé£\1(

t et r ahydr onapht h
3.t et r ahydr onapht hal BA- 2- yOrthi azol - 2-y1] -

144- (5, 5- Di et hyl
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4-{4-14-(5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -

t hi azol - 2WARF0pEssazizn- 1-yl }but an-1-ol B PCT/EP2010/007003
1-[4-(5,5-Dinmethyl-5, 6,7, 8-tetrahydronapht hal en-2-yl)thiazol -2-y1] -

pi peridin-4-ylamne B

1-{4-[2-(5,5, 8, 8- Tetranet hyl-5, 6, 7, 8-25ét r ahydr onapht hal en- 2-y1) -

t hi azol - 4-yl i pi peridi n-1-yl } et hanone B

2-(4-{144- (5,5, 8,8-Tetranmet hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-y1) -

t hi azol - 2-yl ] pi peri di n-4-yl }pi perazin-1-yl)ethanol B

4-12- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-yl )t hi azol -
4-yl ] piperidine B
3-{114-(5,5,8,8-Tegtra
t hi azol - 2-yl ] pi perii
4-{4445(5, 5- Di met hy1
pi perazin-1-yl | bu

et hy1-5, 6,
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B 5-{4-[4-(5,5-D methyl-5,6,7,8-tetrahydronapht hal en-2-yQ hi azol - 2-y1] -
pi per azi nwb ol yygerd2an- 1-ol C PCT/EP2010/007003
(R -2-Am no-3-{1-[4-(5,5, 8,8-tetranet hyl-5, 6, 7, 8-t et rahydr o-

napht hal en- 2-yl )t hi azol - 2-yl i pi peri di n-4-yl am no} propan-1-ol B
2-{(R)-144- (5,5, 8, 8-Tetranet hyl-5, 6, 258-t et r ahydr onapht hal en-2-y1) -

t hi azol - 2-yupyrrol i di n- 3-yl am nol et hanol C

3-{(S)-1-[4-(5,5, 8,8-Tetranmet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2-y1) -

t hi azol - 2-yl ] pyrrolidin-3-yl am no}propan-1-01 C
2-{3-[4-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t etrahydr onapht hal en- 2-y1) -

t hi azol - 2- Api peridin-1-yl}ethanol B

3-{3-[4-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en- 2-y1) -

t hi azol - 2-yl ] pi peridin-1-yl }propan-1-ol C
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wo 2011/ 082732PCT/ EP2010/ 007003 237

4- (5, 5- Di Yet24y1083733 7, 8-t et r ahydr onapht hal en- 2-y1) - 2- pyr r FVVBP391E007p03

t hi azole B

4-12- (5,5, 8, 8-Tetranet hyl1-5, 6, 7, 8- tetrahydronapht hal en- 2- yOoxazol -

5- Api pericline C 256

4-{3-[4-(5,5, 8, 8-Tetranet hyl-516, 7, 8-t et rahydr onapht hal en- 2-y1) -

t hi azol - 2-yl ] pi peridin-1-yl}butan-1-01 C

5-{3[4- (5,5, 8, 8-Tet 1lanmet hy1-5, 6, 7, 8-t et r ahydr onapht hal en- 2-y1) -

t hi azol - 2-yl ] pi peridin-1- yI}pentan 1-01 4-{314-(5, 5-Dinmethyl-5 ,6, 7,
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(R)-3-{1-[4-(5,5,8,8-Tetranethy1-5,6,7,8-tetrahydronaphthalen-2-yé?-

t hi azol - 2 20p1/#8732di n- 4- yl am no} propane- 1, 2-di ol B (S) - 3B¢HEPAI¢YT0G = g
8-Tetramethyl-5 , 6,7 ,8-tetrahydronapht hal en-2-y1) -

t hi azol - 2-yl ] pi peri di n-4-yl am no} propane- 1, 2-diol A

2-[{114- (5, 5-Di net hy1-5, 6, 7, 8-t et r ahy®napht hal en- 2- yQ hi azol - 2-

yl ] pi peridi n-4-y1}-(2-hydroxyet hyDam no] et hanol B

2- ((2-Hydroxyethyl)-{1-[4- (5,5,

8, 3-

tetramethyl-5 ,6,7, 8-

t et rahydr onapht hal en- 2-yQt hi azol - 2-yl ] pi peri di n-4-yl }am no) et hanol B

1-[4-(1, 1- D net hyl i ndan-5-yQ hi
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3-{1-[4-(1, 1- Di net

.. Oi

e

B

5

10

15

20

25

30

35

dan-5-y
i ndan- 5-

ol -

2-yl ] pi peridin-4-ylamne B

hqazoh/??yl]piperidin-4-y|anino}- et hanol B

NI-ZlyLLtheridin-4-y|anino}- propan- 1

HO



(S)-2-Am no-3-{114-(5,5,8, 8-tetranethyl-5,6, 7, 8-tetrahydro-

napht hal ewO20ydIFRzol - 2-yl | pi peri di n-4-yl am no} pr opan- 1- BAT/EPAZGOCE s
1. Conpounds of the fornmula (1) 5R10 R1 1 RO1R12 VI 201, sR13 R3M R4W
R14'2\ct R8 R15 10R5 R6 R7 R16 R17 in which, in each case independently of
one another: Rl, R2, R3, R4, R5, R6, 4&RB, R8, R9, R10, R11, R12, R13, R14,
R15, R16, Rl?denote H D (deuter| urr) A OR16, CN, F, d and NR16R16 15
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where Rland R2, R3 and R4, R5 and R6, R19 and R11l, R12 and R13, R14 and
R15, R16 WeH20RLT82f32get her may i n each case al so form =0 (BEr/EBBINI/0WGREEgeN) ;
where RO and al, Rl and R2, R2 and R3, R3 and R4, R4 and R5, R5 and R6, R6
and R7, R7 and R3, R19 and R11, Ru and R12, R12 and R13, R14 and 20R15, R15
and R16, R16 and R17 together may in<4%8ch case also formcyclic alkyl
having 3, 4, 5, 6 or 7 C atons or Het having 3, 4, 5, 6 or 7 ring atons;
where Ru and R19, if Y1l = CR19, Rl11 and R12, R13 and R19, if Y2 = CR19, Rl14
and R19, if Y1 = CR19, R15 and R16, R17 and R19, if Y2 = CR19, together may
in each case also forma C=C double bond wth the single bond and 25the C
atons to which they are attached; R18, R18' denote H, D or A R19,

R19' denote H, D, A, OR18, NR16R18i, C(0)OR18, C(0)NR16R16', F, C, Br, CN,
Het or A-Het; ML1 M2, M3,denote CR19, N, S or O; 30Yl, Y2denote CR19 or N,
Vdenot &s C(R19) (R19'), {3 +—-denotes C(R19) (R19)] pZ,

)-Zx CON(R19)-{C(R19) (R19)] Z,
N( R19) - 00- [ C( R19) ( RES:
35where V, W and :
3,4,5,60r7 )

R19)( R19' C(0)0OR19, OR19, H or D
y se al\so formcyclic al kyl having
ich 1, 2, 3, 4, 5, A&"vNHy H atons may prefera-
239 bly be repl acethb " , Br, CMand/or OH(¢ OR19, OC(0)R19, NR190(0)0Z,
C(0)O0R19, C(O)N(R19J(R19) or N(R18)(R19'), or t having 3, 4, 5, 6 or 7
ring at1 nms, where Het' preferably represents a s Hirated, unsaturated or
aromati ¢ heterocycle having ito 4 N, 0 and/or S atons, 5which may be
unsubstituted or nono-, di- or trigsubstituted by Hal, F, O,
/
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Br, ON, A, OR18, W SR18, N2, N(R19)(R18), NR18000Z, OCONHZ, NI VS02Z,
SO2N( R18) Wo B( 0)a2732 COZ, OHO, COZ, =S, =NH, =NA, oxy (- 0)Pcmerimo/eaoo3
(carbonyl oxygen); Zdenotes Het, Ar or A; Adenotes unbranched or branched
al kyl having 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 100 atons, in which 1, 2, 3,
4, 5, 6 or 7 Hatons may be replacedd%p F, Cl, Br, ON and/or OH, OR19,
OC(0) R18, NR180(0)07, C(0)01:218, C(O0)N(R19)(R18.) or N(R19)(R18);

and/or in which one or two CH2 groups may be replaced by 0, S, SO 502, CO
COO N R18, NR1800, OONR18, cycli Bal ham 4, 5, 6 or 157 C atons,
CH=CH and/ or Cl-1-< CH.groups; or [cycl} yl having 3, 4, 5, 6 or 7 C
atons, in which 1, / v aml\ﬂé replaced by F, Cl, Br,
ON and/or OH, ORLS N é)oz 0R79, C(0)N(RL19) (R19.) or
N(R19) (R19.); Ar napht hyl or bi phenyl, each of which is
nono-, 5di - or trid L y Hal, F, C, Br, CN, A OR18, W 8R18, N2,
N(R19) (R19 , 20 NR188&¢ SCONHZ, NI : 2186027 S2N(R18) Z, S(0)nv, CQz, OHO,
CQZ, Het in each cdase, 'ndependently of one anot her, denotes a nono-, bi-

or tricyclic saturated, unsaturated or aromatic het erocycl e having 1 to 4
N, 0 and/or S atoms, which may be unsubstituted or nono-, di- or trisubsti-
25tuted by Hal, F, C, Br, ON, A OR18, W 8R18, N2, N(R19)(R19.),
NR180007, OCONHZ, NR188027, 802N(R18)7, S(0)nv, CQZ, OHO CQZ, =S, =NH,
=NA, oxg (-0) and/or =0 (carbonyl oxygen), ndenotes 1, 2 or 3, n, o denote
0, 1 or 2, 30pdenotes 0, 1, 2, 3 or 4 with the proviso that conpounds of

theforrmla(l) in which (a) R@N-N M = CR19, M3 =S, and
|\ \
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(b) 111 = CHand Y2 = N, and (c) n =1 and o = 1 are excluded; WO

2011/ 082782P0T1/4822010/ 007003 240 and physi ol ogi cal | y acceptEhP®igal7hes,
derivatives, prodrugs, solvates, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios. 52. Conpounds according to C aim
1, in which, in each case independentdéy of one another: Rl, R2, R3, R4, Rs,
Ro, R7, R8, Rs, Ro, R11l, R12, R13, Rl14, R15, R16, Rl7denote H, D, F, OR18

or A where R1 and R2, R3 and R4, R5 and R6, Rl and R11l, RI12
and R13, R14 and R15, 10R16 and R17 together may in each case also form =0
(carbonyl oxygen); where R9 m@disl, and R2, R2 and R3, R3 and R4, R4 and

R5, R5 and R6, R6
may in each case also form

R14 and R15, R15 a 5~apd

cyclic al kyl havi § 0 Het having 3, 4, 5, 6 or 7
ring asons; 15R19 0 C(0)OR18, C(0)NR18R18', A-Het;
ML 20 ML 25M ML 3
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Yl denotes N, and M2 denotes N, and M2 denotes 0, and M2 denotes N, and M
denot es SWOMY/MR7Eenotes S, and M2 denotes 0, and M2 denBEEEPINI0/HTE03\P
denotes N, and M2 denotes N, and Y2 denotes S and M3 denotes N and M3
denotes 0 and MB denotes N and M3 denotes N and M3 denotes N and M3 denot es
N and M3 denotes N and M3 denotes CRESZ or denotes CRL9; or denotes CRLO:
or denotes CR19; or denotes N or denotes CR19: or denotes N, or denotes O;
or denotes S; or denotes 0O; or denotes N Y1l denotes N, and Y2 Yl Yl V
denotes N, or
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WD 2011/ 082732PCT/ EP2010/ 007003 241 Wienotes [ C(R19)(R19')I pZ,

CO ( C( RLOWORDOIAs2pRZ, CO- 0-[ C(R19) (R19')L, Z, 00- N(R19)-[ O*GRLEFIORVE7(3pZ,
[0(R19) (R19" )] pN(R19) -Z, N(R19)-00- [C(R19)(R19')LZ, 0O(0)OR19, OR19 or H
where V, Wand Y2 together may in each case also formcyclic al kyl having
3, 54, 5, 6 or 7 Catons, in which 1263 3, 4, 5 6 or 7 H atons may
prefera- bly be replaced by F;, Cd, Br, ON and/or OH, OR19, OC(0)1R19,

NRI 90(0)0Z, C(0)OR19, C(O)N(R19)(R19') or N(R19)(R19'), or Het having 3, 4,
5, 6 or 7 ring atons, where Het preferably represents a saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, 0 and/or S atons,

whi ch may be unsubstituted or nono-, di- or trisubstituted by Hal, F, d,
10Br, ON, A, OR18, W5R18, NO2, N(R19)(R19 ) NR18000Z, OCONHZ, NR18502Z,
502N(R18)Z S(0;in7, CQz, OHO €07, 78—- =NA, oxy (-a) and/or =0
(carbosyl oxygen); Zdenotes et Qr nd no s 1 qr 2; 15pdenotes 0, 1,2 or

3; and physi ol ogi ca y a ceptLbh/ sakts, /dernvat jyVves, prodrugs, solvates,
tautomers and ste st heMeof , |ncludih@mﬁ{§;_ es thereof in al
rati os. 203. Conpo dted fromthe group consisting of: WO
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30and physiologically acceptable salts, derivatives, prodrugs, solvates,
taut om ewse andsster eoi soners thereof, including m xturesP@TBrH007¢03al |
ratios. 276 4.Process for the preparation of conpounds according to one of
Claims 1 to 3 and physiologically acceptable salts, derivatives, prodrugs,
sol vates, tautoners and stereoi sonerg&/bhereof, characterised in that in
which R1, R2, R3, R4, R6, R6, R7, R8, RO and m have the neani ngs i ndicated
in daiml, and Li has the neaning indicated below, is reacted with a
conpound of the formula (I111) in which R10, R111 R12, R 3, R141 R15;
R16, R17,y2, /3 v n, and o have the nmeanings indicated in Claiml, 1_2 has
the nmeani ng indicated below, "V-H' is optionally provided with a protecting
group ("V-protecting group"), and subsequent steps indicated bel ow are
optionally also carried out, &/ 0 and L2= EyHal

5 |
/7
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N NH,
\%ﬁfgnH
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N NH,
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HO
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30 and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and sterecisomers thereof, including mixtures thereof in all ratios.
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O and L2= L.r119 NH2 0 R19 and L2= QI, NH2 subsequent cyclisation R19 and
L2= n 0 aW&® 20pH082820r Q OH product: MeN, M2=3,0, M3=CRI, VrGBLRO{0N0FH030, 3,
N12=N, MB=CR' produa: ML=0, 3, M2=N, M3=CRI 9 product: MN, M2=CR12, M3=3
product: M =N, M2=N, M3=0 product M =N, M2=14, M2=0, 3 product: M=3,0,
MR=N, MB=N product: bill/M/M = CR 2’ 3, 0 product:M =0, 3, 102=N, MB=N
product: M=C. M2=N, M2=0 product: M=C, M=0, M=N and (b)the conpound

of the for nuhg ( b}gceggfcj%he preparation of compounds according to one of Claims 1 tfo 3
and physiologically acceptable salts, derivatives, prodrugs, solvates, tautom-

ers and stereoisomers thereof, characterised in that

5 (a) a compound of the formula (I1)
R 1 R
R3 L
R4
m
R8
10 R6 R6 gy

(mn
in which R', R?, R®, R*, R®, R® R”, R®, R and m have the meanings indicated

in Claim 1, and L, has the meaning indicated below,

is reacted with a compound of the formula {II1)

19 R1Q R11
Lz'\
R14
R15
20 R16 R17 i

in which R', R", R"?, R"*, R" R", R R" Y, Y V, n, and o have the
meanings indicated in Claim 1, L; has the meaning indicated below, "V-H" is
g ‘ optionally provided with a protecting group ("V-protecting group"), and subse-

o5 quent steps indicated below are optionally also carried out,
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35



V (I1V), inwhich Rl, R2, R3, R4, R5, R6,R2,.R5, R9, R10, Rl1l1, R12, R13,

R14, R15,wBD61v/dB2 30 ivi2, daiml, resulting from stepPqaiP20s/®pdBonal | y
freed fromthe protecting group ("V-protecting group”) and reacted with a
conpound of the formula (V) 35L-WV) WD 2011/082732PCT/ EP2010/ 007003 278
in which Whas the neaning indicated2fh Claim1, and L denotes d, Br, | or
a free or reactively functionally nodified OH group, 5O (c)they are
liberated fromone of their functional derivatives (for exanple

cont ai ni ng protegtnng grgggslﬁby treatment with an aghdi Ge-sdasks,

sol vol ysi ng or 10hydW@genon§kng agent, and/or a base or acid of the

formula (1) is cgr;\iertedang,@t nzesugg‘que,ht(@.ms,aiy&sam 1§5du4}/§dd,§§qem;c§mcorrprl si ng
one or nore conpound¥ accordirg to one of Clainms 1 to 3 and physi ol ogi cal |y

acceptable salts, QL@LI vat i ved, nRf QL UgS..s0l vates, taut ﬁgﬁr%a&g
stereogsoners therewk, incl udi iIng m xtures thereof Tn all ratios

206. Medi canments gonpr j,si ng,0ne or nore conpounds according to one of O aimns
1 to 3 and physiolo cal y aé&gpt abl e salts, derivatfVedFrdd? ugs,

sol vat es, tautorrers c,énd st ereoi soners ther eof i ncluding m xtures thereof
inall rati 0s, Er .use I Dy tzhe_}}reatorrent of di seaseg, Whi-¢ch-@ne i nfluenced by
i nhibition of Sp klNhase 1 by the cé&fpounds according to one of Clains 1 to

3 product: M,=N, M=N, M;=0,5
' = M 3—Hal and L= H or B(OH), or B(OR product: M,=5,0, My=N, Ms=N
H Ll‘M/?_ ? (O r BIOR), product MA/M2M3 = CR'S. N, 8, O
10 o 2
L1 = &NH and L2= LOH subsequenl cyclisation product: M,=0,5. M=N, M=N
9 NH,
LOH
\ e
L1= cl and L2= :,\\N or = product; M,=C. M,=N, My=0
| y-CH
L= S andl2= {l product: M;=C, M,=0, My=N
1 =N Cl
5
and

{b) the compound of the formula (IV)

20
R 1 RS
25 R3
R4
m
R&
RS R7 R16 R17 (V)
30 in which R1, RZ’ RS‘ R4, R5, RS, R?,.Ra, RQ, R10, R11, R12, R‘la' R14, R15| R16, R17,
M', M? M Y4, Yo, V, m, n, and o and m [lacuna] the meanings indicated in
Claim 1,
resulting from step (a) is optionally freed from the protecting group ("V-
protecting group”) and reacted with a compound of the formula (V)
35

L-W (V)



25 7. Medi canents according to Claim6, where the diseases to be treated are
sel ect ed WO W/d8273¢r oup consi sting of: "hyperproliferati VRCHERSHER7003

i nfl ammat ory di sease, angi ogeni c di sease, fibrotic disease of the |ung,

ki dney, liver and the heart, cancer (tunmour di sease), atherosclerosis,
restenosis, proliferative 30di sease @78t he nmesangial cells, psoriasis,
tunour of the squanous epithelium the bladder, the stomach, the kidneys,
of head and neck,_ the ophaqus, .the cervix,. the thyrqid, t i ntestine,
the Iiver, the bifaMch ﬁﬁéa%ﬁhaimgg ipeygatsy SHEAe i aﬁ/'ag?r,'dt?%gﬁlal&prpqﬁzati c
system the stonwedor tdzetiveiy fRationaembuifigd Ct-hgroglsi n, nonocyti c | eukaem a,

| ung adenocaroi noma, small-cell lung carcinoma, pan- 35creatic cancer,

gl i obl astoma, breast carcinoma, acute nyeloid | eukaema, 279 chronic

nyel oid | eukaem a, acute |ynphatic | eukaem a, chronic |ynphatic | eukaem a,
Hodgki 8' s | ynphoam, non-Hodgki n's | ynphoma, gl onerul onephritis, diabetic
nephr opat hy, malignant nepnrosclerosis, thronbotic m croangi opat hy
syndronme, transplant rejection, glonerul opathy, inflamuatory bowel disease,
Sarthritis, asthma, allergies, inflammtory kidney diseases, nmultiple
sclerosis, chroni® obsiayunt iiveated|imenate ofthsieasetionanfiérdativdsafor eskimple

di seases, pardontal, diseases, 1-cell-pronpted i ne. di sease, . ulcerative
ol 1115, O ohn s CAMERBEET B BEre bl BRI T i i SR cooblORETL 15 s,
al l ergi c neuriti siydrogemsydiranidgene] ection, graft-versus-host reaction,
nyocara tis, thyroiditis, nephritis, sys- 10 tem c | upus erythematosus,

i nsulin-dependent diabetes nellitus, rheumatoid arthritis, osteoarthritis,
Capl an's syndrome, Felty's syndrone, Sjogren's syndrome, spondylitis

ankyl osans, Stil lahg/otlh bass er adidohttle éaraluts (os icsnventet aitobihe obitd duiist i s,
rheumatic fever, Reiter's disease, Wssler's syndrone, glonerul onephritis,
gl onerul ar injury, nephrotic syndrone, interstitial nephritis, lupus 15
nephritis, Goodpasture's syndrone, Wegener's granul omatosis, renal

vascul hgi s, BbgA nepinrzamatdgomprdingpaiel o ngire mempbandsdicserds e, to anepi Claims

dermatitis, contagt .sensiti.vity, acne jabetic retinopath Kaposi ' s
sarcoma, hae mangﬁgtf’r&,anﬁf@é’%{'?@?é?llya%cﬁﬁgtéghessalﬁg’,dceé'f’ ﬁtg P&é@’ Péﬁ”éﬁ‘i S@ﬂ%fegque
neovascul ari sat i tautcrangi avgesnrecisyraeditsaaske mhcludmarmixidieds theeedmclilratidgssat i on,
retrolental fibroplasia, macul ar 20degeneration, corneal transplant
rejection, rubeosis iridis, neuroscular glau- coma. Oster Whbber syndrone".

8. Medicanents according to one of Clains 5 to 7, in which a nedi canent of
this 25type 6onpMesirsmnaintd eastristyeoreddintdre mamppivatsreecoldogi to @ahke wf BEimy e

subst akfe (therapeutjc agent, dr i ngredient).. 9. Mdicaments according
to one of O ai msHéoboan?,&]yﬁ'o(?ﬂicéwgé%gp%é& S@Eﬁe‘%ﬁ”v?téve@()?fgéﬁ'gf)'esfoiv Zesand/ or
during and/or af tartomesanistdressdrheatthéreass inchathgadidiutésathateof in all ratios,

for use in the treatment of diseases which are influenced by inhibition of Sph

kinase 1 by the compounds according to one of Claims 1 to 3.

25

7. Medicaments according to Claim 8, where the diseases to be treated are
selected from the group consisting of: "hyperproliferative disease, inflamma-
tory disease, angiogenic disease, fibrotic disease of the lung, kidney, liver and
the heart, cancer (tumour disease), atherosclerosis, restenosis, proliferative

30 disease of the mesangial cells, pscriasis, tumour of the squamous epithelium,

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-

35 creatic cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia,



phar macol ogi cal |y active substance. 10. Pharnmaceutical conposition

conpri si nY®2W K823 eut i cal |y effective anount of at | east PEREPEHABH MY
according to one of Claims 1 to 3. WD 2011/082732PCT/ EP2010/ 007003 280 11.
Phar maceuti cal conposition according tg Caim10 conprising at |east one
addi tional conpound selected fromt he27g?roup consi sting of physiologically
accept abl e extenders, adjuvants, additives, diluents, excipients and/or

addi ti onal phar | ) YA g t 0 F 1GORRUNG S
according 5to og%%g#ﬁéd%géfllr)ré l%‘ﬁ{agyr%’%% élﬂﬁ aé@ﬁ)r%[k%griﬁq%g%rto Eeﬁgpeu't ically
ef fective anount keEma, Hodgksit's tymepheome oondiosigkiolsdymphanma, ghenartillo@krtings, 1 to 3
and/ or at | east . i cal,. o-;lOt ition fy f
Qs 10 to 11 apeRCRRERaRAhY FRicRS I Rpot Rl B A Aea R Bfd:BeBpoY .
further pharnmacolsggdroald, fraespiant esjsatiost glomerdgyatity, nflammtaty cowplaiisetse,
accordiong to one _of .%ai 1to % 1@ lgfto ounds sel en% .r.om .group
consi sting of: %ﬂ ff%?[ﬁ 7'E a{fr’g*b%’b%v @ﬁ%g Eil£'p|§/§f;l%%§"§or t he
treatment of di seassdc aetactlicygimhonandisebsd lirdiamendoyrskin dsegees, Jandprtdie
adm ni stration of Qne OrT-melrer cgggounqjs I%c%or diurll rétﬁle%gﬁtisotir(%nasi cWéealseto 3
to a patient in RE&G 5T such an adri A PRt eh. ! ’
non-specific colitis, allergic encephalomyelitis, allergic neuritis, transplant
rejection, graft-versus-host reaction, myocarditis, thyroiditis, nephritis, sys-
10 temic lupus erythematosus, insulin-dependent diabetes mellitus, rheumatoid
arthritis, osteoarthritis, Caplan’s syndrome, Felty's syndrome, Sjogren's syn-
drome, spandylitis ankylosans, Still's disease, chondrocalcinosis, metabolic
arthritis, rheumatic fever, Reiter's disease, Wissler's syndrome, glomeruio-
nephritis, glomerular injury, nephrotic syndrome, interstitial nephritis, lupus
1 - i
> 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 plagque neovascularisation, angiogenic
eye diseases, choroidal neovascularisation, refrolental fibroplasia, macular
20 degeneration, corneal transplant rejection, rubeosis iridis, neuroscular glau-

coma, Oster Webber syndrome”.

8. Medicaments according to one of Claims 5 to 7, in which a medicament of this
25 type comprises at feast one additional pharmacologically active substance

(therapeutic agent, drug, ingredient).-

9. Medicaments according to one of Claims 5 to 7, in which the medicament is

30 used before and/or during and/or after treatment with at least one additional

pharmacologically active substance.

10.  Pharmaceutical composition comprising a therapeutically effective amount of

at least one compound according to one of Claims 1 to 3.
35
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11.

12.

13.

280

Pharmaceutical composition according to Claim 10 comprising at least cne
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 1 to 3 and/or at least one pharmaceutical compo-
sition according to one of Claims 10 to 11 and a therapeutically effective
amount of at least one further pharmacoleogically active substance apart from

the compounds according to one of Claims 1 to 3.

Compounds selected from the group consisting of:

Br
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14.

281
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O

Method for the treatment of diseases according to one of Claims 6 or 7 com-
prising the administration of one or more compounds according to cne of

Claims 1 to 3 to a patient in need of such an administration.



