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experimental investigations, where they represent a model for the treatment of

25 human disease.
The sensitivity of a particular cell to treatment with the compounds according

to the invention can be determined by in vitro tests. Typically, a culture of the



m n PCT/ EP2009/ 003817 - 13 - denotes phenyl, naphthyl or biphenyl,
each of ubstituted or nono-, di-, tri-, tetrg:

pent asubstlcfuob/c?Pﬁgﬁs A, [C(R7R7) 1pOR7, [C(R7I RT)]N( Té%gﬁ’f‘f“"’s”
NC2, CN, CHO, COOR? CON( R7R7), NR7COA-R7S02A, SC2N(R7R7), S(0)mA,
O[ O( R7TR7) ] pN(R7) 2, O[ O( R7TR7) 2] Het, NHCOOA, NHOON( R7R71),

NHCOO C( R7R7) 1pN( R7) 2, NHCOO[ O( R7R7) ] pHet , NHOONH[ C( R7R75LN( R7) 2,

L S PN T L SRR s con

[ C(R7R7) ] pAr cenGRli6HIYORE) Rﬁ@d‘tﬁi of #i#hE WHEIRE duFitient CIEHISHRY Rétivd Ajents
COJ C( R7R7) 13Het , pAr', S(0)n C(R7R7)] pHet and/ or

S( 0) n{ C( R7R7§q [oayer fhéﬂiﬂif%‘@"ﬂz'?érﬁflp mn@ntfﬁlourﬁma@tactdmut%blo%mﬁ secre-

RIS L e e S L TR s S

and/ or COA demtrbesultm@bealméﬂedrdm alviepohesimpleyl ediabligh@dlcdhcer abhiifes in
in which 1-7 Cﬁ}tgﬁg qag be replaced by F, C and/or Br, denotes a
mono-, bi- oWhigh ephKild Q&?Wﬁf%ﬁedlﬂ%‘aﬁ%%@éd or aromatic

e\ el RSk hcberti 1 ¥ o8 RCTorBLEN IR B speciic -
[ A(R7R7) | pAr pageiR2fpatieptislatuCels. O0Capitg Hpde is {Olca(RE MTickmtied con-
ot o K PAEF @m 1129 A Sl S e o) fekie vt the
@7555200%%%02 NS7SOoTRt, 502%3:'%J heéﬁlgﬁg Er%ﬁ’(eﬁ%tm&e.d,unﬁl

CHO, =S, =NH mnmdeoalyle(redwctmhm oe@r(erhrfboexampbes@éee)st abenih 5686 eeduc-

nmonocyclic S@ r er.ocy in N and/

b oh may bel B HDECeeIREHRE fadedd ti SotinRa L) Bpm @prarur{%s'red
(carbog%l oxygfgndan ggwgge@m%é)bo@ denotes 1, 2 or 3,

2009/ 156041PCT/ EP2009/ 003817 - 14 - ‘denotes O, 1, 2, 3 or 4 and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios, 5for the preparation of a
nmedi canent for the treatnent of di seases which are influenced by

i nhi bition ofjgsgph kinase 1 by the conpounds of the forrmula I. 10The
invention furthernore relates to conpounds of the fornula I in
whi ch Rl R2, Fe, R4, R6, R6 each, independently of one anot her,

ggﬂgi gs [ Mgﬁ&&%m& Qé%‘i‘)’tﬂ‘ %%qé‘ A R7§1L%Ii sjgrface recep-

25C0 0- [ C( ROi38s BHP7.5 t186&of et 8 vkH ik a rﬁgt@q ERRSfp Ay &hd patho-
[ C(RBRBA, NHCOOA, R7, R7Ieach, mdeg'gndently of” one anot er, denote H

or A, RS, FEhysiRlngicrhasenskemfiof this reasomribearbe expacted thiat the iohibi-

AN Or Pt (FRBCUBhRY ot B Mpsidh e AR neld R ERLFILAY 1SR
unbr anched qnelhromlm’pede@id(\yérldt&vdli?@aéeslo C atons, in which 1-7 H
atons may b Eﬂaced by F Br, OH and/or OCHS WO

2009/ 156041P E‘(ﬁi@m@fs%hﬁ by 'SphK1 and iite assomiated sbift getharcesamice/

Het S1P equilibrium results, as stated above, in the cells proliferating to a grea-

ter extent and becoming more resistant to apoptotic stimuli. A general
30 function of SphK1 can be derived therefrom in hyperproliferative diseases,
such as cancer, psoriasis, restenosis and arieriosclerosis. The compounds
of the formula I on which this invention is based and which inhibit SphK1
and thus regulate and/or modulate the S1P level, compositions which com-
prise these compounds, and the methods described can thus be employed

35
for the treatment of these diseases. In general, all solid and non-solid



and/or in which one or two non-adjacent CH2 groups may be repl aced by
0, S, SO COO, NR7, NR7CO, CONR7, CH=CH and/or

O cycli c“g%?/?%zgv]i ng 3-7 C at ons, denotes phenyl, naphqqﬁgngpgoo%ﬂg
bi phenyl, each of which is unsubst i t ut ed er nono-, di- , tri-, tetra-

or pentasubstituted by Hal, A [C(R7R7")]pOR7, [C(R?R?')]nN(R?)Z,
SR7, NO2, CN, CHO COOR7 CON(R?R?) NR7COA, NR7S02A, S2N( R7R71),

E&%:qﬁ Rzif@ﬁﬁ%ﬁ Bl SR b
CONR O 71 Rr e eSO U B T A R R Esigh Bomach,

[ O R7RY) | pAr largagerIRmarianiand, luagioa( Gaem) mudmg:mg mmzayc}umma and
R7R75 | nA S FeR7
S0 i o e Sy Fllsge T G REam e EngnSt it alhites et Bt etafte gaBrronsvo. |

di-, tri-, tehdayreggtmam@md)stltuted by Hal, A OH QA , NH2, NHA
NAA' , CN, COOR7, CON( R7TR71), NI R7COA, NR7S02A, SO2N(R7R71),
S(0) M and/ oBe@@@S thefepetioninmelrarawih.or 1 B alsecplays alrelg mﬁaemﬁgfqnm C

Genot bs & moia! o blodd, F R (RYoUereB) 2 ey alsere Pt Seoaraniar

het erocycl e pemesig léettbelﬂcd\lssaﬂy antHeDCer&r@bﬂme disBasdoMBys Bevorsening
unsubs&/gt uted_or, no di - or trlsubstltut ed by Hal, A OR7,
[ O R7R71) ] pAFfesiy R DIAesTRMOT g dpeaser)n Aancers @ Hey prrele,

G ) B adhen SR PG i S gy

NR7CO0A, NR7DGDatherMirgaCOCHetherdiadss's, in GRINHANgiogSabEplays M RASOR2A,

EIELSOEN %I_?Z%—le ta gﬁgﬁy 5@%?@@%%%‘%%&@% gcp%zlé\l ﬁé\gly_(lgtmsea%_elg sugh

2009/ 1?€041P5§_ RIS Ky - a mddé%ﬂ rﬂ?&ﬂéﬁ&e AR ARG Crhh&osm iridis
N an may be

saturated heterocycl e havi ng 1 0 atons, Wi
nmono- or di sobBEPYARCHERIMYAUGONTHR, T!@-IporHabuadslbbthezmm(rmwbmmydhtmstg@n)

phar nceut | PR BOFESELERA Wnietinbibis SFERY BB db s redeP et eor .
i ncl uding mi mbuumettﬂi@sa@fzev@; @bhpb%&hﬁ§ wk%@l‘f"@@ﬁw%n%@@ﬁ@é@@ém?%uﬁ&@

fornula | in which a) W= COCH2Het; b) W = unsubst 't ut ed
al kyl dg(gv. ngarld e me&hmﬁsdmcrtt)ﬁdlm foyils neaemp@mmdrwmmm@f
exclu

E aesré%l on also relates to the precursors of the

conmpounds of t a |l (conmpounds fromthe "C' series), to

medi cament s Mnt!@ém@m?r@pSthﬂdmsmPwmmﬁvéﬂheqj?éhfbﬁhﬂdhedlﬁﬁeﬁm&ﬁpf
for the treatment of diseases as described for 20the compounds of the

formula I. @i%éﬁ%@néfsepﬁémcﬁfﬁmraume gels Rasen andFoetz| 298A NateRev
Zydrat €s anq LMehgs £b %@%@9 SRIRRY mW&EQﬁ quﬁ&éﬁ functiong ef the

harrraceutlc y usa Ie r|va I'Ves.

the op?? cal lijmoné eystear ard (rsinflaetatome psdceskbs. SANIEtioN®TShe iMune
racemates, the,di astereoners and the hydrates and sol vates of these

conpounds. Sysiemdacrgpses e formating @S@WQﬁ Qf§1rPeW§§U@ﬁJl5|, bleodof
T STt At MM G AP SO

nutual attractive force
30di hydr at esBlochemc\chJicQZapag;e 8BPa0resraudricc Riveya aeablj ¢tmARiNoV 9l Y28 are

br odr it dor e ThaSsT BB aany pEShRER i aremshinaroapod ne raskoHian by
whi ch 35have&abees suellihkitedhoby n@@ & %%Bo (gglggﬁmr?g?slﬁkﬁﬁ ofqg,Gacyl

groups, sugars WO 2009/ 156041 PCT. EP2
ol i gopept i descepioratiblunifatal r2004d) CetllBiavkeiVoltd2epayaysse;sDelbn dtel.m

el ude b odoS B STt SR 7 ok id 08 BrAQio tisubesh sewBr di ng
to th% 5| nverhatoBphids AMEISSTP Bes impOiaBrMETNFddndeht fPRBHEN J15:

pro-inflammatory enzymes, such as cyclooxygenase-2 (COX-2) and nitric
oxide synthase (NOS) (Pettus et al. 2003 FASEB J Vol 17 page 1411:



anount whi ch, conpared with a correspondi ng subject who has not

15r ecei veq,(f]ﬂjﬂ n&dyppnt, has the follow ng consequence: i gBFRNVREb/003817
treatnent, healing, prevention or elimnation of a disease, syndrone,

condition, conplaint, disorder or side - fects or also the reduction
in the advance of a di sease, conplaint or disorder. 20The term
"therapeutically effective amobunt” al so enconpasses the anmounts which

are effective,f | i i ' e} L
i nvention al Z%" %?%?% o‘J ﬁ%%‘%ﬁy&%@t@ﬁ%ﬁi 0 Tt-%y]?gr?p‘gjﬂl%%u%qsh&he
fornula |, fthe toramgia & oniwdtioh dsis idvantionds dated apdritsich irnibie SN earidn

he 25 [ 1, 1:2, 1:3, 1:4, 1:5 1:10, 1:100 1:1000. Th ,
barti out ar | y H RS IR ipdYR the 1 BdeGinehmBOsBApe M caBrise
| nvention reH?és%scérﬁ8Bﬂﬁ%§,m@qﬁeﬂod§g¢esﬁ%g&'Eﬁag{h%g?%@%élé}/ﬁ%@em

30and 0 a process r the preparation conpoun I
and phar nacethé trabingeniseflihfarsalation-indutcerhdiseases| ssichrasoarstmeiss arterio-

thereof, char-. acterised.in that a)a conpound of the fornul 1 W
2009/ 156041PE%'PE?52%0‘§?%@§§1WQ'9@§ S-C?ef OS'FEBK}\'HP&OA“%{“”P@%@%?W% SRS,

Rs, Rs, Feo, 3386 (OrdhMedisBEsaBaIitie Ufcdrosh) astivat £t {:A;{gu_epﬁﬁév\r;@icldisls
I I C

reacted wth a conmpound of the forrmula I11" 15L-Win has t he
nmeaning i ndi €8%@¥ in Caiml and denotes C, Br, | or a free or
reactiygly functionally nodified OH 20group, or b)for the preparation
of conpounds of the formula | in which 25Wdenotes [ C(R8R81)]pZ or

{(C( R8R8P) | NHER&sontfo irIzadfaRe brrnga N @aaSukhednor 19 uded F@fthe?soléticlﬂﬁve

he nmeanings indicated in Caim1l, 30 a conpound of the fornula I
i )is react ed@ investigatipn ohthepactiviiy or expiassianvef Sph kinase. In addition,

35R8I - CO- EC( ] LA, a 0 P20Q9 7 - 19.-

I n which pdeno esréldyré&lgﬁ%?ulﬁééggﬁ%éwégﬁétﬁhégwéﬁ?fﬁg 'SERGFR 4t ed
in Cajgn 1, Conmectionedittc Lihkegydateo @t iditurbad SHh kbﬁa@er&ﬁoﬁ%g with a
conmpound of the formula |IVb R8I-00-[C(R8R81) 1p_i NHCOQA 1'Vb, 15in

whi ch pdenotes 1, 2, 3 or 4 and

It can be shown that the compounds according to the invention have an
antiproliferative action in vivo in a xenotransplant tumour model. The com-
20 pounds according to the invention are administered to a patient having a
hyperproliferative disease, for example to inhibit tumour growth, to reduce
inflammation associated with a lymphoproliferative disease, to inhibit trans-
plant rejection or neurological damage due to tissue repair, etc. The pre-
(-- sent compounds are suitable for prophylactic or therapeutic purposes. As
25 used herein, the term "treatment” is used to refer to both prevention of dis-
eases and treatment of pre-existing conditions. The prevention of prolif-
eration is achieved by administration of the compounds according to the
invention prior to the development of overt disease, for example to prevent
30 the growth of tumours, prevent metastatic growth, diminish restenosis as-
sociated with cardiovascular surgery, etc. Alternatively, the compounds are
used for the treatment of ongoing diseases by stabilising or improving the
clinical symptoms of the patient.
35
The host or patient can belong to any mammalian species, for example a

primate species, particularly humans; rodents, including mice, rats and



lisl, A have the neanings indicated in Claiml1, 20in a reductive

am nationg 0O in that they are liberated fromone of their

functi onawodé]PP%/%@i”ves by treat- 25nment with a sol vol yS|PngT/%'1)'2°09/003817
hydr ogenol ysi ng agent, and/ or a tfhse or acid of the fornula I
is converted into one of its salts. 30Above and bel ow, the radicals
Rl, R2, R3, Ra, Rs, Rs, Rs, Ro, R11, 0, wand n have t he rreanlngs

indicated fo for unl ess e e th

2009/ 156041Pé?m:€§?(§0§?% 8li‘9f56326°W5A‘§‘§%9n gé@ 'mai qsf@\é%a%ﬁfed
(l'inear) or h’fté@s‘l‘ﬁﬁeﬁéﬂlrﬁ@ﬁaﬁm@stl tiofls R dél f6F tréBtnfent of
atonms. A preferably denotes nethyl, urthe'?rr?t\)lr én%ta y? pr o;;y?t nto

i sopropyl, bbugman disedse.yl , sec- butyl or tert-butyl, furthernore al so
5pentyl , 1- 2- or 3- nethylbutyl, 1,1-, 1,2- or 2,2-dinethy|propy|,
1-et hyk- propyl, hexyl, 1-, 2-, 3- or 4-nethylpentyl, 1,1- , 1,2- ,
1,3- , 2,2- The, s%zsc@pttblﬁtfbf@ mlbullab@éhﬂo tréatrﬁ‘ént%tﬁiﬂﬁééblﬁiébunds

1- et hyl -1 - et hyl prop%/ yl-2- neth proqﬁ/ 1,2- or

1,2, 2-tri net ﬁg;q:?mb’;g/otheunwnﬁorm%f e gslgrmin bwramodests Typically, a

trifl t kyl ..
R s e e )
i sopropyl, bat yérJOU§@h\ueﬂtr,atleﬁsfM pénod of tirmeulvhiich i enffiviant he¥ldw the
trifl ugponet gent af | uor oet hyI or 1,1, 1-trifluoroethyl. 15A

furt her for e ﬁzté‘fee SRty ﬂé’?ﬂﬁC@sCerFﬂﬁaéh(ﬂﬁé‘éI'Wb'bW@ﬁ@G usually betoeag 1-
10 C at ons,

fndor Cor, BoR e neura BhS ey Ui R84 B St sublisinGidy
be repl aced tiyated cEiRg froBOA blmmpkb’ G’he@@W celle vgraainibPaftbethef or e
al so denot es, for xa L hyl am noet hyl , am no- carbonyl net hyl,
hydr oxyet hyl reatngge iHG %@(?HP&%Q 3- hydr oxypropyl, 3-

met hoxy: 2- hyglg t m

2- met hiﬁesul fﬁﬁ@%%ﬁgﬁfﬁg G‘n‘?g %&%I%I c a E&ﬁ}%gﬁ%%g ,Etrhle)spemﬂc
preferably ddigeass, thy:cnacblgnbpt,altus @tcl/bﬂwmpeumdose Eciypichlly syﬁiccdmebxyl
or cycl ohept denotes._a

C atoms, pre %%’?Sé%?r B[}:St{oﬁ)r(; UCé{[fP.@Pﬂd%?lEﬁfL?gll Pg%lﬂﬁﬁ%'yln “"'SJ?WEJ‘Z%’SSUG
i sobutyl, seghipsithd vnabﬁhw obtk)datich® R ﬁhlathiﬁéH' Thé FtﬂefakMgﬁPEPg}OéHé'rally

pentafluoroethyl or 1,1,71-trifl uoroethyl. prefer
denote, . in e%ﬁlwwﬂthamd@ﬁablﬁ reﬂuotmn haS)DnemrreclH for e)eampIQSan BY

P oL 18581 Sl sty P RS SLERLY RS e B TRERAT o

2009/ 15604 1 RESEERRAMP A6 4ASRLINndestibd-calls Rire etaliby ardﬁﬁpé&g, [ (R8R8I)] 2,
CO-[ C(R8R8P)] Z, CO-N(R8)[ C(R8R8I)LZ, CO 0-[C( R8R81)]Z,

CO C( R8Ra8I) ] PNHCOOA or [ C(R8R8I) LNHCOOA 5R7, R71 preferably denote,

i.n each cas I AL '
ﬁr ef erably eélﬂgg %Hﬁﬁl’%ﬁ@hc a°§| gglletrr] éﬂp‘ﬁﬁ{ﬁy 8%?%%%@%8 on Pf( A or
Het. RP pr efiateathd:t}orwemnn@@nwahroué si nmltﬁan@uh@ﬁdr}/p@ﬂh@fa%a@éwodé scl@rBll
preferably enobﬁy in each case |ndependently of one anot her

or OH, partitSiF BAvS dgvelopedmujtaple '2099@1‘@@9119' Si/é‘r'ﬁ)'ﬂ%stH@KampbAée&
particul arl yepy, %ﬁfoﬂ%ié’ (PEARRIIR f\%@ Lyl Ed\ﬁéb?’l@b?eﬁédﬁ% -93) and

rrethylpyrroll- er| rroli
2, 4- di oxot etmaﬁgldrafq[ansgenlctarym,als?_(fov(emp@Whltélm)dl Onebobghe, 20dm| |

¢ TR PRI St e Bl ey e oo st sinal trane

pi perazi nyl ,q Y
N For - but oy S REseufiE ieautiia compqunds canbe yifised inygrder 18 mody-

ami nocar bonﬁaﬁ@e’fhﬁyilgnﬁ)(ﬂrmmmBte;ﬂa@mhﬂaldrﬁwﬁmmnalJ 2000, 351,
hydr oxypr op

N, N di et hyl ?rﬁ‘ﬂ.@@gﬁ%‘ n%ﬁ/rPrB‘P S %‘Félgék%gttﬂéh%meﬂ@ﬁp £an.3ige ke userhas

CH( NH23)5042 Cebbigernts foHNHRY WidEd-ddberte sRal FrahsQIABR FathRBFEH ani®-
mals and/or cell culture models or in the clinical diseases mentioned in this
appilication.



250-, m or p-propyl phenyl, o-, m or p-isopropyl phenyl, o-, m or
p-tert-butyl- phenyl, o-, m or p-hydroxyphenyl, o-, m or
p-ni t rophé‘h?“f}g"&?ﬁ,ﬂx‘m or pani nophenyl, o-, m or PCT/EP2009/003817
p- (N-met hyl am no) phenyl, o-, m or p-(MN1Get hyl am nocar bonyl ) phenyl,
0-, m or p-acetam dophenyl, o-, m or p-nethoxy- 30phenyl, o-, m or
p- et hoxyphenyl, o-, m or p-ethoxycarbonyl phenyl, o-, m or
p- (N, N-di met hyl am no) phenyl, o-, m or p-(N, N-di met hyl am nocar bonyl) -
phenyl, o-, m or p-(Nethylam no)phenyl, o-, m or

p- (N, N- di et h]tlofflraé}ﬁ)f , ; r
p bromopheny! & (8 nl}cagn?r‘?g?_i’h shq%al tr’éﬁs@[l?ﬁbrf bé‘l‘ﬁm(n%goléﬁ'ir Wior dRtectiSh &
p- ( met hyl sul irdaeantldin}amwm@dan vaFlousrslgnal pafsaridiiph-paBidwayd, fvanipls [sbfeamyl

-, | sul. f _
5 by SRR S bt AR o
2009/ 1 6041P@Ertﬁ%2|9|68é%0($&1€xama8 Khvid) é'Bt'dPhEMéo @997 n‘rﬁ %783 93) and

p-acetyl phenyl, o-, m or p-annosul fony phenyl, o-,
p- (nor phol i nnmcyal%@f trangggnpaanimalsdfqr example White et al. Oncogene 2001,

B Eg” LQQ%LB ?‘hé’g @9%”9(?[3533&?1&%&1{3% BiF c(:%rt%&sitag%s in the signal trans-

~dinylcar bOﬂYHhﬁ*@ﬂEbsca&e mte.-amtmg[&Tﬁmmoéambéuﬁmﬁdﬁmwheh&mﬁoduo-
nmor pJ 8(N N- di et hyl am no)propoxyl henyl, o-,

p13- (3-di et hiptashasignapifolexampiep Enst al. anhemncaiJ 2000, 351,

- ( 3-di et hyl r N3 refera I

g (3 et 9B, FRERLARY BRLRTNG B Mkl LR GEBRY,
2,6-, 3,4- oreeiig;éiﬁslfdrhégmng)hlﬁasé-,de%e&denﬂslénal t?ar%d,ucﬂo:@path%vélys |ﬂran|— :
1035d|brorm or 2,5-dinitrophenyl , 5- or

3, 4- di net hox ﬁ ﬂfor:@BH.Otht%tr@He@r%ﬁéﬁ?|cllmgabcﬂiﬁﬂ@ﬁaamﬁnbe@ed in this
2-am ng-3-ch [? tiofy- @M no-4- chloro-, 2-am no-5-chloro- or

2-am né26- chf o o&enyl 2-nitro-4-N, N- di met hyl am no- or

3-nitro-4-N, Ndi net hyl am nophenyl " 2,3-diam nophenyl 152, 3, 4-

2,3,5-, 2,3,6-, 2,4,6-.0 .4, 5- trlchlorophen 2,4,6- trlnethox
phenyl, 2-hy yfeg‘hgnhq){:th SASGAGHIVILY s ﬁé@@ﬁ%@wh!ch is well known Yo
3, 6- di chl Or O BARRGRY! u :

2-fluoro-4-br on‘l%g'ﬁenyl "gﬂ?i? H’tugegieﬁﬂ%%t r%%ﬂﬁQYc}rthe determination of
3- br ono- 6- neﬁﬁﬁy@%ayilvltyaammg eubetﬁataeﬂmmeyphmlwh;stcﬂwe (for example

20ch] of 8 4- SRELATLASPNGING 4 o hBUBT Sod IRLIOBCIN o the besig k!

4 chl or ophenyfoteifll akeadsdibed if %é"h{éfaﬂfréf(l%ﬁ" %%%p@@@‘éhgp%spéﬁﬂiélegh%

i s unsubstituted or nono-, di-, tri- tra- entasubstitute
HaI and/ or [@RBEMNSHIRTJ.R51992, JpBe:ﬂeehetrwG%npa@smﬁaa)ﬂ o-,
_p-tolyl, o-, m or p-ethylphenyl, o-, mor p-propyl phenyl o-, m
r p- |sopropyl phenyl , o-, m or p-tert- butyI phenyl o-, m or

B ?Kl?l:ret %5[‘:[—“# nﬂd'f ld%tﬁpgﬁ maré%ﬁnﬁ\b%ofs Vatiolis assay systems are avail-
p- (N- et hyl aébléoﬁﬁééiﬁﬂbdtlbnﬂiwﬂ%ty ékse %epalacﬁto?@urﬂnﬂole%%ﬁ)éoreénd

m or p-methoxyphenyl, o-, m or -et enyl’, o-
pet h?ﬁy(@{jbdﬁgl g@%ﬂﬂ 119) amcil ﬂanpplat’e assﬁynﬁmgachaaqm¢ ilosphbrylation m
or p [ mnocar ny

o (Rt hyl arrOp B et Basiate iR Bimeanvies) bhig preso.
m or 36 f | uasryehema r SNy,
chl orophenyl, o-, nlilnéﬁﬁaltqr?boﬁfpﬁygr fﬁ?%{n do) pﬂﬁglﬁmvg}&ﬁal Fbr none aR/\D
2009/ 156041Fab“rﬂmmwtd@3%mherme hngmfregayesus ﬂmeyﬂe)splvedwuoresqenme or

b car baxyphdaytaes Sherdfra el BRI NunRoentE pffagsation (7P)
p-fornyl phergthnslogiedtarelsuitaBRedy b9 Methddts (SMs &Xal, J of Bigmolecular

an nosul f onyl phenyl 50-, m or nor phol i n- | car bon en
P 35 Sgregnlng),/2002 191-214). - P M yH p Y



358- qui nazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or

8- 2H- benz inyl, further preferably 1, 3- benzod

1, 4- benzogi(gj)(;&%/}%iﬁgllz V\D 2009/ 156041PCT/ EP2009/ 003817 -'9%'2&"2%0%1’038”
2,1, 3- benzothladlazol - or -5-yl, 2,1:31benzoxadi azol - 5-yl or
dibenzofuranyl. The heterocyclic radicals may al so be partially or
fully hydrogenated. 5lrrespective of further substitutions, Het can
thus al so de r._ e | e -dihydro-2-, -3-. -4- or -5-furyl
255t hydr o SAhEr ofraGRABNECE (s AEall eBigin ueoseegific pRpepis-ai

1, 3- di oxol anbédids, (phekFﬁd?ewBQ ?he@hosﬁhéJNEBBmHs o?u,lﬁﬂﬁl pheEpbrotylated?- |
-3- -4- or -5- yrroH% 2, 5-di hydro-1-, - -, -4- or

_5-pyrrol y| , SUbsfr Is larld@gmmm dafasjed bv&wemﬂyﬂme&cenceystrwa

-4- |n1dazoly r I

t et r ahydr o- 1-560&33- pgt -(%Eééy%%n %Ql‘]e% afm énaeepy%ntl@y (%O%)‘é eqzag %gpz

-4-pyridyl, Bjchem-Jd.etrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl,

-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-nDrphoIinyI, t et rahydr o- 2-,

-3- or -4- pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl,

hexahydr o- 1- 1has A= [ -4- o

-5-pyrimdi n;/rp,e?elgfg an-aﬁng %%%’eé%??ny%d mgﬂ%gm?ﬂ%n OE %ﬂularlﬁr,oll_ ?,

-3-, -4-, - 5tion abd, celldeath (a@eptosishl e conditions of interest include, but are

1, 2,3, 4ptetrahydro-1-,-.2-,.-3- - 8- |so U|nol

2. 2 5 405 ot ROy fibfledio e soliowing e 503inoHIHS Gorombea i ey nyoRuM his

%r eferably 23§rtémé e t?l'éet?ééiméht %@93#6% coﬁd:ﬂoﬁ?m#@ﬂﬁ% ‘?Q(Mm?é’féhon
3-et hyl enedi oxyphenyl, 3, 4-ethyl ene- di oxypheny

3, 4- (d|f|uoraﬂ@kﬁymﬁﬁﬁ@ﬁbﬁ?%mmdhyhUSdeszﬂshydkmmmhﬁnmunayfﬁﬂsmﬂoahql

benzodi oxep; TR daver PR VERRRY e sy B psiudsPe BiGSS AGd trotigh that ves-
2, 3-di hydr Obﬁélzﬂ:frtemygble i? i Shdy 8f Bedinfvral BEADYIVe lesions. Occlusive graft

3, 4- di hydr o- 2- oxo- 1H- qui nazol i nyl, 2, 3-di hydro- 25benzoxazol yI,
2~ oxo- 2, 3- di YeRAUSeasEs M iNterastInailng dtodroselerosiaasrghary vascular

1. 3-di hvdr ol gdabe ofePrParng WM UUPLAIELE, Bhoarosiomaioarostiaio. o

bi cyclic satmsaérﬂfhls Ueswnaeﬁtaﬁer@ng%mﬁﬁyld? sh@itqiasaraest, BaditRE liket 0 4
N, 0 and/or S atonms, which may be unsubstituted or nono-, di- or

trisub, 6|tuted by A, OR7, [C(FeliT)1lpAr, COOR7 and/or =0 (carbonyl
oxygen? 35Het particularly preferably denotes pyrrolidinyl,

pi peridinyl, norpholinyl, oxa- zolidinyl, tetrahydroquinazolinyl,

pi perazi nyl ,PRWORzARY! , furyl, thienyl, pyrrolyl, WO

2009/ 156041PCT/ EP2009/ 003817 - 25 - im dazolyl, pyrazolyl, oxazolyl,

i soxazolyl, isothiazolyl, pyridyl, pyrinidinyl triazolyl,
etrazolyl, @xadp 5 5ar i '
otrazol Y|, rodonpiiadasarad Bachaobitly pRae Sbril ASCXORS recoptor

[ C(R7RM) 1pAnpddadsts. and/ or =0 (car- 5bonyl oxygen) Heti preferably
denotes a dh tero ycle having 1 to 2 N_and/or O
at ons, whi Méﬁbzfq@%a% @ dgsa thit trazrlepipelding desivalives as H3
preferably pbgggkﬁqﬁagubgygrolldlnyI nmor phol i nyl or piperazinyl,

each of which 10which may be nono- or disubstituted by A Hal
preferably dé&%?@@ﬂm92!51cdeslr|be$)othaltblazbl,e qeriviatives as Isphimgebireslihasd

or . n pref enot es 2. . 15Thr qughout .t he, j nvention, al
racicalt wh ToREBE TRofe ?Béﬁ%%e'eré?'%?&vgaemq%d for i heairemtt of
i.e. are i ndﬂm%lﬁﬁl%lﬁferﬁflvé’riﬁflé}ﬁﬁfalﬂ@ﬂy and ar&J Bgeﬁle EQHeEE‘r‘?oéoofh'e‘r'elﬁ.
I nay have one or nore chiral centres an n there ore occur

various stereoisoneric forns. The fornmula | enconROpasses all these
fornms. Accordingly, the invention relates, in particular, to the

conpounds of the formula I, and the use thereof, in which at |east

one oﬂkghe sai d radi cal s 25has one of the preferred neani ngs



5 inldR7, IRT R3, R8 10inle Z inlIf A15 20in 1g Ar in
| h Het 25 ini Het 30 35 WD 2009/ 156041PCT/ EP2009/ 003817 - 27
- in 1j R YEREYIP94 ndependent Iy of one another, denot e B¢TFP2R09/008%(7
Rddenote H, R5, R6each, independently efl2ene anot her, denote H or A",
R7, R7leach, independently of one another, denote Hor A, RS,

R8' each, independently of one another, denote H, A or Het, R9denotes

Hor A, eac I ndependently of one anot her,
denote H, A SHMM%RHQFEQ&E@E E,HENT"S'N

The invention relates to the use of compounds of the formula |

5
|
10
(' in which
R', R4 R?,
15 R*, R® R® each, independently of one another, denote H or A’,
Q denotes H, A, Hal, COOR’ or CON(R'R"),
W denotes [C(R®R®)],Z, CO-[C(R®R?)},Z, CO-N(R®)-[C(R*R®)],Z,
CO-0-C(R°R)]5Z, SO-C(R®R®)],Z, CO[C(R®R®)],NHCOOA or
20 [C(R®R?)|,NHCOOA,
R7, R” each, independently of one another, denote H or A",
RB, R® each, independently of one another, denote H, A, OA, NAA' or
Het,
« R® denotes H or A",
’ 25 R0 R each, independently of one another, denote H, A' or OH,
V4 denotes Het, Aror A,
A denotes unbranched or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by F, Ci, Br, OH
and/or OCHs,

and/or in which one or two non-adjacent CH; groups may be
replaced by O, S, SO, SO;, CO, COO, NR’, NR'CO, CONR’,
CH=CH and/or CH=CH groups

or

30

35 cyclic alkyl having 3-7 C atoms,



denot es [ C(R8R8I)LZ, COAC(R8R81)12, CO N(R8)- [C(R8R8I)LZ,

CO- 0- [ C( R§RBAondRds04CA C( RBR81) ] NHCOOA or [ C( R8R8I )] 2NH
15Zdenotes Het or A, Adenotes unbranched_or branched al ky /PZOOWO(BS”

1-10 C atons, in which 1-7 H atons may"ﬂ@'repl aced by F, d, Br C]—I
and/ or OCH3, and/or in which one or two non-adj acent CH2
groups may 20be replaced by 0, NW 502, NR7CO and/ or CONR7 groups

e ke e

\Sglntcgsljzsglntsﬂ?zgl wt agttﬂedrmmmno@\?dh trit rtetra- t;ebeattasgﬁgttltgtsedaby Hal, A,
bi cyclic saturated, t%@%ﬁﬁ@h) @ﬁg helﬂég)hg‘e 7?(5\@26@ r%'v'%&qoﬁo
t4r :\lsugs?[]?ﬁ?redsbst ZWBC?@N T&%&% Wﬁs%%n%mm?-%(dg‘af bomél
oxygen), denotes 1 or D[Cd@rR)t)M(B )2,10[(2(R1R OsHét, NISGODA, NHCON(R
ncl udi ng mixtutes t heREBTOPICAY T iRB 0z NigD SRR ey, "o ="

2009/ 156041PCT/ EP2009/ RFREORHICATR) IrmRéBanm’@'ﬁquﬁ; (RREf B! @ |

and al so the starting materlals far he;)regre aration_aré, in
S,

addition, prepared by RSIANHECERGNINER CENBIHRR Ygdeti n t he
Vet hoden der or gan: ot L@P'ﬂﬁﬁ%ﬁ?ﬁmﬁd&“@ﬁ@éﬁ%m e/ Nt

ﬁorg Thi eme- Verl ag, SIGR Réy][,met t[cg:(Fb?@z7 Jf'pAfJI €O Q(Hﬁ:(?)!}ﬁ@@tﬂ)@[c(WR?)]pAr,

nditions which are known and the_sai d reactions,

can al so be nade here @p%r[péfﬁt% )WWQQEC(&RVM:)HH SQOKAR'RAT,

menti oned here 10in gr ds of the
formulae Il and 111 arg’ E‘T’I;Cﬂg F?i;)ip ﬁg\%ﬁdﬁr%@q@&@ﬁpﬁ however,
they cag be Arepared bg!emmela(pm‘@n!,«mmt’chp@UnS&bst&@te@QﬁfﬂﬁUﬁdS d@f trt—hﬁatra or
formula | can preferabl% be obtal ned by reactlgaﬂa conmpound o

O BT et b oty 1 L Bk o oA hscobe CHO.
the fornmula I'l1, L prefgyspt )C(gﬁ@Qth?' ﬁIBO?C%A NR‘%O‘%%@ ‘?@7{5}'9” (O)mA

reactively nodi f| ed CH groug, rexanpl e, 2an” aé
ester, an im dazolide and/at KOAuUl f onyl oxy havi ng 1-6 C atons

(preferably thyIsuI (0074 r trifluqromnet ul f onyl ox
aryl su# onyI xy havi ngg%'Y%Sléan%e A r@F‘ﬁ'P)‘?‘i// EME'PFWUQ rg% atoms, in
p-tol yTsul fonyl oxy). 2&fich *éatatans naygemes@Ebted baifF, Ctdndidr B t he
presence of aci d- bi ref er.ably an ot nlc such
as DI PEA, tr'ﬁ% hyI anin @&I'(gg?r%tg'ﬁwgn i ¢elic %}%lsﬁt?f@ ﬁ'ﬁ?f% " The
addition of an al kal i ¥omatiedhetacysiehaving altomyrdr&aruﬂor Satbwsat e or
3?{2! f:ar bonat ;ahor ?nf)t hamch?héy bé Lmsv}ﬁgﬂﬁueéd Gr mfonthjlﬁblkﬁilsUth'ituted by
al i ne ear met al s 7 al ci um or
Eae& may al so be fagr(’.)g\r’ gf?;b[é ﬁ@]ﬁ t‘)i" e(; ‘& ons used,
the re@ttion tine is %]p'dﬁ'd Q@NﬂByEC(R R)IpA,
reaction tenperature |@ON§R9%©(R7€R5() Het'3QQ)N9(HﬁR1 COoR'mal | y between
-10 and 90, in partic 7 1
2009/ 156041PCT/ EF>2oo9éc%)fgi@f'@gg”ﬂ‘(il gxbtor{%(ﬁrﬁ "-’%{ sl r@”‘vé)‘e A,
sol vents are hydrocar ¢ N Qs Che R & ORéy Nﬁ&ﬁ@éﬁ’ﬁ%R C@Qﬂ@ne
t ol uene or xyl ene; chI@CDwﬂAth@(dNtbbﬂer[ MI(SNI—EHBIDWSOZA NR’SOAT,

trichl t hyl 1, 7 |

5t ormAF i ehi or oet hasg. S0f @é‘é m?‘ é&aééoﬁé"&ﬁ”@ ey e

i sopropa- nol, n-pr opagl ﬁlﬁ 8}’ g? ﬁofb'&} 0”3610%9%11) such as
di ethyl et heet di i SOWdHﬁdte@éhﬁd&no y%hé QQMﬁéféHq{@f@rcfcyE@hé%nﬂzé@rﬁ

gl ycol ethers, such a e her,
et hyl ene gl ycoI di et ﬁar]%t/ 4]8?1% ?W?e aY%&WH\éQ OEG@HBg@”
but anone; am des, suc QIe-Otﬂﬁ:afthle@(ygea)n de or

di et hy! f or rgni de (D'V@eno‘ﬂéé o) + 8F o, such

n denotes 1, 2 or 3,



as acetonitrile; sulfoxides, such as dinmethyl sulfoxide (DVS0);
carbon di des: rboxylic acids, such as formc acid i
acid; ni t??%:dgrgrgsoﬁl?%gs, such as nitronet hane or ni trobenzlg(;%,elgzz)éé@l}%}?
such as ethyl ace- 15tate, or mixtures-d#-the said sol vents.

Particul ar preference is given to acetonitrile, dichloronethane

and/ or DMF. Furthernore, free am no groups can be acylated in a
conventional hmanner 20ysin jd chloride or anhydride or

al kyl at ed usipng an uns@%gp%tsa@e@ao% Lubstituted al kyl hali de,

advant ageously in an inert solvent, such as dichl oronmethane or THE,
and/or in the_presence of. base, such .as, triethylam ne or pyridine,
at tenperat waé@ "W@&ﬁ”g%%'yalf?&'%l%é?‘%szé%%@m%a&f\%o%e@o'%%%fpﬁﬁbﬁm of
the formula idclvdihg rix@ee®®EtdoPin dinatiber - mula I1Va or 1Vb is carried

out unger conditions of a reductive am nation, as are known to the
person ski | | &f thg prapamtionai@ medicsawntiforihe treatoend af diseasks whtich

organi ¢ chem . n f . the farmula | can furthernore
be obt ai nedmgflé W‘B‘Sﬁg‘?%g 'ﬁﬁgﬁ\%ﬁr%%&h@fqﬁs?Jﬁ%*%n%m%wf{ﬁa?fit$§§coﬁy
solvolysis, hful@articul ar hydrolysis, or by hydrogenolysis. 35 WO
2009/ 156041PCT/ EP2009/ 003817 - 30 - instead of one or nore free am no
and/ or hydroxyl groups, preferably those which carry an

o 201 hood A SR ARALARGeldtRs T S REOUPREET g e T o e

roup (in which R is an am no-protecting group, for exanple BCC or
BZ) instead of an NH2 group. Preference is furthernore given to

starting materials which carry a hy%qp)@l - prpt ect | group instead of
the H atom of a hydroxyl gr ougp for 10exa hgse '_G\Rl conformto
the formula I, but contain an R'0 ¢ C p (i chR'" is a

hydrox%-prot ecting group)RBnst ga ydroxyphenyt group. 151t is
al so poSsible for a pluralitygf ical or different - protected
am no and/ or hydroxyl grou g &en B'gn the nol ecul e of Ithe
starting material. If the Eéot present are different
fromone another, they can in nyngases be cleaved off selectively.
20 The term "am no-protecting Fiﬂod%" Rd%known in general terns and
relates to groups, which are suitable for protecting (bl ocking) an
am no group Bg¥NRBt chenical reactions, but are easy to renove after
the deSired ghegpd ¢g¢ reaction has been carried out elsewhere in the
nol ecul e. Typ‘it'ca\r!' 2650f such groups are, in particular, unsubstituted
or substitutldd Rc\R’, azadh, irdeddnobentie bhphe anothier| dghotgridwps\’, Si nce

the am no-prQtectin I OURS r te sired reaction

(or reacti gnasequiange)gqe'ijcﬁﬁF[?‘yﬁgaqgéﬁqy?;z%r épé\‘](%j%?hiar nor e notI

crucial; howaver, prefdsmnes[CRFEYRR, @@-EOIRS?RB'HQZ&-C(@QQ{I@)%C@:@RW)RZ,
o.be

harti(s:%;%)ar 1-8, carbon_ atoms. Jhe term"acyl group’ is to,

under stdod i n the brodd@sP-1SERIR M. c%?m[&(iéi Bn) vk tCOIGE"Rr #shHCOOA or

process. It includes a[E%hslga')E%m_??%Aved fromaliphatic, araliphatic,
| Xy

aromatic or heterocycl car I'c adcids or sulfonic acids, and, in

particul ar, R IRxycar -esdtbhamigpendentipsyone baoiHeradshseneer al | y

ar al koxycar g groups. Exanpl es of such acyl groups are al kanoyl,
such as ace'ﬁ%{l, pr opi GIAAN. Hikepsndenly of are prathsy) dergterH.ad, OA, NAA' or
phenyl acetyl; aroyl, as benzoyl and tolyl; aryloxy- WD

2009/ B$65041PCT/ EP2009/ 003817 -31 - al kanoyl, such as POA;

al koxycar borﬂﬂ , such aenoiedhbxorc®r bonyl, et hoxycarbonyl,

2,2,2-trichlopogthoxycarbony], B nd_2-i odoet hoxycar bonyl ;

ar al koxycar tfg‘nyﬁ, sucl’?ag'gl &Igpgngg:pﬁbggga%gpomer, denote H, Ror OH,

4- met hoxybernzyl oxycar (e HeftPg SIMOC, and aryl sul fonyl, such as
Mr, Pbf and Pnt. Preferred am’no-protecting groups are BOC and Mr,

f urt her mor e ACBZ, Fnoc demetes/uintradched by brariihedtalkyhhaving 1-10 C atoms,
35 in.which 1-7 H atoms may be replaced by F, Cl, Br, OH
\ and/or OCHs,

ng



30strong inorganic acids, such as hydrochloric acid or sulfuric aci d,
strong or n|§ ?argﬁxylic acids, such as trichloroacetic_acid

sul foni c as benzene- or p-tol uenesul fonic ach |QF/EW89"003817
presence of an additional inert solvent1bs possible, but is not

al ways necessary. Suitable inert sol- 35vents are preferably organic,
for exanpl e carboxylic acids, such as acetic acid et hers, such as

t et rahydr of uran or di oxaaf9 .am dih such as haI agenat ed
hydr ocar bons, such as &Nl aﬂ%orF\M?PﬁBr&?ﬁi‘?“ée"ﬁl grgaps may be

2009/ 15604 1PCT/ EP2009/ m@aae?d by®» S, 30c6hB| 60,300, AR TAIRI&MI CONR’,
et hanol or isopropanol ¢ \%tgf(g gf the above-menti oned
sol vents are furtherm)re Sui t FCQ(L?IH@ plpeferabl y used in excess
wi t hout addition of a Parther solvent, and perchloric acid is

prefergbly used in t heﬁga r%%é *‘%V!Pd(&fl’yé a%mgceti c acid and 70%

perchloric 5 acid in t he~“reactl on tenperatures for the

cl eavage ar eAndvant agedenbleshsHangt mapbén o@bﬁpﬁé b@@bhiﬁwfﬂd&i@f@ur&éﬂbﬁh—
bet ween 15 and 30 (roomt&r‘r?erature) 10The BOC, But, Pbf, Pnt and

g/tr h?r oups (r:]an for exiHedOr mang-edhiry. tﬁgacpéa‘@'éfésébﬁitltu’@ldr@' el Ain

i Byt

1530, and the. FNCC gr bob b ?J"%?" AR R R R !;"Pzagpr RCIIRs
to 50% @Ol ut Id(r)(r)] gLoFI {T@!Q‘N’ﬂ Ri Md\IREEJ@ﬁﬁhWRﬂﬁOhé\ cr?ozu'(ﬁa R }l(E]E{(())r){gg(g Dl\/g
at Zlgr ben;zl) gan bg g(f@h%?éj? Egﬁé &cg@ahpﬁi'i"‘ fgﬁ'ﬂ@éﬁ% AW CN WE{

drogen in the 20presgpﬁmgtCQT@gﬁNgﬁgz’(mgbcﬁy I?IQ7 bl e- net al

catal yst, such as palla- dium adyv ously on a sup , such as

carbon). Suitable sol vEHGONEG(RIRY )]pN()Ee)g,l NEHCEON EIC (85 Etvﬁ Hetn

B dos.  such s Eﬁ?“ﬁgﬂﬁf@@im@@f@ms Gﬁiﬂ?&?hﬁ Blheted out

aenpgré%grgs bet Wefen aQQj.NR C (J);j%ﬂq 10 b fs{eip #Ren a]E)out
an ar, prefera - a eno SIS 9

the CBZ group succeeds[G/(é R, )]$|'d1¢t Ei(ﬂﬁ“rﬁ AABCOIER Eg'%pﬁet COIC(R'RN)pAL,
met hanol or using ammeggupp froh g /7(} n
met hanol / DVF at  20- 30 IR R R S FRORIRTE! Tk
sai d conpounds accordi ® YR I nMerbhaibr S Rp3Rd their final
non-sa!i for On the oﬁl)téntrpctand)]at he resgﬁt )rPlE:v(entl)c])prf“al SO

enconp#éses A5 the used%Ot?ﬁQBGWId‘H@%MEHSWQ’EMGd(ﬂWﬂmOi Hei iri-, tetra- or

b gant e and. inor gant o ParastRtied BHED AR Gal MR QBN RN O
Phar maceutical |y accepEOOR’ OMWQ@AIERGQD?CTMFE%%/@@QQ@%U3§£O)mA

salt forns of the conpoupds of the fornula | are for the nost par
repared by conventi or219/aetR¥Ns. 1 the conmpound of the formula I

antains a cgr boxyl a%%teagﬁbgnaqhabqﬁtﬂr%ﬁ@&eﬁa&gﬁﬁa\ﬁﬁiﬁcf&aﬁ%dupy

reacti#fy the com 5pou
correspondi ng base- add‘?’lE"PBr? 5?? tomg maviRes eplagad by 6r Chradier 8" al kal |

metal hydr owdeles, i nclautichgs Bohass) Bmd}wz@ﬁb% rafd %}?Qmé%ﬁ ge and
l'it hi um hydroxide; alkalj art mslah c% arium
hydr oxi de” and cal ci um 9&5@&‘?’%&0@ ®&nav oRiaedor &to'@ﬁarrpl e
pot assi um et hoxi de andvRielimay be cpsubstiytesnor oner, idusr tusglashtuteldataes
such aasmpl peri di ne, d|H[eé[h,emQj{:zafr'r[a;l@q7 p;w gJettrt @@A]e The
al umi msalts of the fﬁr@yﬁmﬂ gﬁﬁ{jng (3 & é S’?]
included. In the case 0 a epél tﬁ’h pAT,
acid-addition salts ca-?pb'éRf)EﬁﬁPeB lh}y ?Fe@QN{B R )eﬁ,o@&rrpounds with
IR ’

pharma- 15ceutically &0 ADOO[E(R' R TPHaHN
exanpl e hydrogen hal i apggthé}sBAg m&@f@ﬁpﬁ 8@(}?}9\ (g(%pgqu de
or hydrogen i odide, E&éhma raf’ aC| ds and I(::iglea N%%@?/A g(g’sm
t hereof, such as sulf r 9O n 2R R r,

35 NR’ SOzHet', SOzN(R )A SO,N(RNAT, SO,N(R")Het', CHO,

=S, =NH, =NA, oxy (-O’) and/or =0 (carbonyl oxygen),



phosphonat e, phthal ate, but this does not represent a restriction.

S5Furthernore, the base salts of the conpounds according to the

i nvent i onWQ #9PR4%| uni ni um  armoni um  cal ci um copper , PGTBRAEPYPO817

iron(ll), lithium rmagnesium manganese(Bl-l), manganese |),

pot assi um sodiumand zinc salts, but this is not intended to

represent a restriction. O the above-nentioned salts, preference is

given to amoni um the alkali netal salts 10sodi um and potassium and

the al kal i ne &frth met dengtastamanosyslin saitiratad meteraayclehayingot tq RN

corrpoungls of the fornuladloratdmerwhidamagdefmono-phraliswssititegdy A,

accept abl e organi ¢ non cl rimry,

secondary and terti arydﬁﬁ@géhggﬁﬁgéo?t Q&%rgﬁéﬂéﬁé%@% i ncl udi ng

15natural |y 6tcurring sebstastQtiedr ani nes, cyclic amines, and basic

i on exghanger, resins, f rgi ni ne, betaine, caffeine,

chl or og’r ocal he, chol i ngghﬁw §re%zyl et hyl enedi am ne (benzat hi ne),

di cycl ohexyl @am ne, ddenbtasd),am2n@, ordd,et hyl am ne,

2-di et hyl am t |, 2-dijet hyl am no- 20et hanol, et hanol am pe

et hy! ened: anfRg. PRarQerg TGRSR te o ahe s ShesBorus e cintent

gl ucosam ne, ifylgding infRiurdy tHerB8NnNA ratisgPr opyl am ne, |idocai ne,

| ysi ne, nmeglum ne, N-nethyl-D-glucam ne, norpholine, piperazine,

pi Eeri lq'gn_e, W%Wﬁg%@ﬁﬁ@iih%f%wgmlé!n phidhnes, theolbro_m' ne, 'élri -

et hanol'am ne_ trie rimethylam ne, tripropylamnmne and tris-
5( hydr oxyrre?%yl ) mﬁ%y‘?%ﬁye%’t romet ham ne), but this is not intended
0 representbp reshrd 2tandiy Lonpobstistedf alkyihairRS €M0 G RYGEAE iop Ry Widk A

contain basic nitrogen-contain- 30ing groups can be quaterni sed using

agents such as (G D&4ngi&kyIC al@Msles, for exanple nethyl, ethyl,

i sopropyl ang.d éﬁélu{?éﬁl.y' chl oride, brom de and iodide; di (G -C4)alkyl

sul f at ({g for exanple dinethyl, diethyl and diamnmyl sulfate;

(G o-Cl18)al kyl halides, for exanple decyl, dodecyl, lauryl, nyristyl

35and stearer chl ori de, br orP' de ang i odi de; and aryl (Cl-C4) al kyl

hal i des, for IBRKANRMLIOHAISY relginsdpithe PapcHrsAEHeftheIcoptravngs. of ge formula |

wat er - and ofdong@dithds Wn%ﬂ@gbiégﬁé%ﬁ gﬁ%&%é%%ﬁ@h 'coﬁ@m'se tﬁ!age com-

conmpounds according to the Invention can be prepared using suc

salts. 5The pbuvds, @t iodhedisphtheresd dort thedreatalens ollisehsas as plestabed tor

i ncl ude_acetate triflc?lor]pﬁ‘% ate, besylate, citrate, fumarate,

gl ucond®e, h&H QURRPYATRO alﬁm‘%ﬁael; hydr ochl ori de, hydrobromni de,

i set hi onat e, mandel ate, nmeglunm ne, nitrate, ol eate, phosphonate,

pi val ate, sodi um phosphate, stearate, sulfate, sulfosalicylate,

tartrate, thtompoingds afdhyfemulahare atsedaken 1@ aeandhebydrates andssoloates

i nt ded t trigti . Parti | f N i
Lo hydrochl oft HECSGomyiER Blrfresmars afatmrthiftisay farbEidervaluck ot o,
hhosphate, sThé atventibg M elaRkao tAS opfibfyasdtleddthd i(é%_@récﬁédrﬁe#?s‘;),e the

basi ¢ 2onpounds of the fornmula | arec&r};pared by bringing the e
base form i rieRAEEMS: (NG rasemales ftheiciastermamens afd thedywdisaleseahcaedld,

causi ng the i o) te 1,0 entional ,manner. 20The
free base ca\;né}%g%ﬂe@ée}’r?e%%rbggu%@'b%c%l\ﬁ%tgﬁg)?p?\: Cé PPURES A{§ fﬁkgngt&{’f‘%%‘?
with a base addlidtipokaifimgt sblecht @eldvasss dtodhe YavaundBalhieRiGes - The
free base forns differ in a certain respect fromthe correspondi ng

salt forns tPPEdP el Mytdalritraciive ksee adelvpiepareafor gxepwie. enosach
as sol3milityni ; for the purposes of the invention,
however, the Isgﬁagégo?ﬁglrﬁ%gﬁgs;e correspond to the respective free
base forns tPlearewdceutisalipnsatoedrivativeshier talies tb neadr, Yorrsesaplabke-
base-addi tion salts of the conmpounds of the fornmula | are forned with
metal s or arﬁa_rlnlg Prodeiy cRMBOWNES| i netal s and al kaline earth netals
or organi ¢ FuoRRfy dBightR/eselte TRk fo AeanSthpRindsARE iyihudanash um
and calcium Preflerred organic amnes are

35 have been modified by means of, for example, alkyl or acyl groups, sugars



formof one of its salts, in particular if this salt forminparts

i nproved phar ki netic properties on the active ingredient conpared
with the r%%"%i%r%lof the active ingredient or any ot herP‘éTéF'EZO?%EW]&f
the active ingredient 25used earlier. TH& -pharmaceutically acceptable
salt formof the active ingredient can also provide this active
ingredient for the first tine with a desired pharnmacokinetic property

which_ it did _not _have.earlier and can eyen have, a positive influence
on the phar nﬁE&h?%‘?}‘% Soanfwhgcha%ﬁr@e'dﬁo&ﬁs% inethe QUoRAISFLEELIEM 16

i ts therapeutkecid bSRPYUhBs BBl to thaGnarRsy. i on furthernore

relates to nedi canents conprising at |east one conpound of the
fornul a | andhesestien inebusle biodeyrpdablbpelyther idesivatives, ofthe cobfpates

and stereois rs.thergof. including m.xtures thereof i L ratios,
and opti onal %&%@é@%ﬁ’eﬁ@s’h‘é @}O(ﬂ’ aéd%f\?&ﬁ?é’. orwg;\mp?e, it 3 Préh
2009/ 1 6041P¢15,E_5>£Q;79(/1@@3§17 - 37 - Pharnmaceutical formulations can

be adm nistered in the formof dosage units which conprise a
predet er mi ned anmount of active ingredient per dosage unit. Such a

unit can co ' . eX preferably 1 to.700
ng, parti culmafﬂa;%a(gc Igrr%%%?rgb?@@éﬁﬁga%%urﬁgg%ﬁﬁt?es%pegn&%qﬂ;&gﬁydnggg%pmrﬁgr
to the inventf aphatiepesdiicy aetivé yregiedt vhivh d4ReE86 a tiddaesydiem, of
adm ni qbrati on, and the age, weight and condition of the patient, or

phar maceut i c8NMrehrhuman adielagicabonmepdinal respanservhin i seughifordosage

nits which gp‘% 55 eterm . active ingredi ent per
iQ dosage unlatg.[ r’jﬁlé?);éé“&s%otg gd;}é%%lg{agglrwmtﬂh%%c s are those which

conpri se a dhi hgditiosetherexpaessiolo Stberaedtiodllg affectivibavieuntidefotes an
correspondi ng fracti t her eof of an active ingredjent. Furthernore,

t
phar maceuti c T”OI“(')"?H%H‘I? /iCORPaed withsa eoresrending sgbisshwee hasingl a

process_whi Cfud L ; ical art.
Phar maceuti cal fornul ations can be adap or ‘admmni stration via any
s fzedew;eﬂh?sr atolink HRINL RolloWiRG RNBEARGHY:

desired sui tiamprevedtieatimentheakingpprevbytian at elimindtiodicia diseasd, syn-
subl i n- 20gugl rectal, nasal .. topical (ingcluding buccal, sublingual
or transder n&ﬁ%e'\%%n’wnﬁﬂ?@f\tﬁ?%&f é’ﬁ%‘p@cﬁ%&ﬁ%@ﬁ?éﬂ%&@{d'on

i ntranmuscul aj, thelddvarea Y s dseady, 'cd mmkbrm%bﬁtﬂ)&?- such formul ati ons
can be prepared using all processes Known in the pharmaceutical art
by, fo Q]exanﬁh%,ter@m" erapeytically effective amguetiiaisa emidarnpasees the

exci pient (s)_or adjuvant (s).. 25 Pharmaceutical faqrnul ati ons adapted
for oral adn?rﬁ'PEFES!a‘fvhS’ﬁ %%?fi%:g‘éﬁl MSEEREY %%r”%aggﬁ’é'yﬁp Qh?ﬁﬁtfg'?‘%&?ch
as, for exanple, capsules or tablets; powders or granules; solutions

or suspensions in aqueous or non-aqueous 30Iiquids; edible foans or
f oam f oods; bRe ventipngserelategdp dhe nae of onxtuces ehthercampaiindd ofthied

ompound t o SEOH BETSHHERINBIRER 4N Mt retlpern, BTRAMRE B o

exci pi€ht comtibnut eth2i n:3 1347 ban; WWRANE0 oswabogs, for exanple, an
edi bl e carbapydrate, such as, for exanple, starch or mannitol. 5A
flavour, prek@SeagisrRartighlapypsalierakivmivpses e siereeispmerio coprsings,
Capsul es are produced by preparing a powder m xture as descri bed
above and filling shaped gelatine shells therewith. didants and
| ubri cant s, Bhemvestiof oelatesamithe cohmghundsdifthe foensiall iatidsaeitHerdatl .
magnesi um stasﬁ{at e, cal- f1OCi um st earate or pol yetg?/l ene gl IycoI in
sol i d 3brm YR PEfFSSE 'PbienRrepsiRiian of sarupeunds of thetfaenelal I ans
operation. {r& ish . ,
agar -agar, CardeCRRE A LIS oM (ol Eers Ml yBReo e IR gor
added i n or dwtenised mghate t he availability of the nedica- 15nent
after the capsul e has been t?lﬁ?eﬁr)l In addition, if desired or
necessary, <Uitabl®CHTRAEPE of farowia 8 and disintegrants as well as
dyes can |likew se be incorporated into the m xture. 20Suitable

35



and a gloss |ayer of wax nay be present. Dyes can be added to these
coatings in order to be able to differentiate between different
dosage unM@20098%504) | i qui ds, such as, for exanple, sol RGTBRP2083/403H
and elixirs, can be pre- pared in the fggm of dosage units so that a
given quantity conprises a pre-specified anmount of the conpound.
Syrups can be prepared by dissolving the conpound in an agueous
solution with a suitable flavour, while elixirs are prepared using a
non-t oxi ¢ al coholic vehicle. Suspeng e 25 nmul at ed by
di spersion of the conpound in [ ' il
emul sifiers, such as, for exa
and pol yoxyet hyl ene sorbit @s etl¥e
addi tives, such as, for exanpkg, pe

or sac%harin, or ot her 30ar J'i i?

| i kew Se be added. The dosége ugﬁgnfo mul aff®ons for oral

adm ni stration can, if desired, ‘be,gn¢apsul ated in mcrocapsules. The
formul ati on can al so be prepar%ﬁ iﬁ 3%¥0ch a way that the release is
extended or retarded, such as, for exanple, by coating or enbedding
of particulate material in polymers, wax and the |ike. WO

2009/ 156041P 0/ 1p4 -8 K6 Phpit o) la J. .
and sal bs, SO @E@égﬁénd’ﬁyg ’oilng?ézﬁ l;e f ﬁ?‘tg%ﬁ% Rggﬁllg\% ﬁ{/eregsﬁn?gs indi-
t her eof can abted ibClammiini stered in the formof |ipo- 5sone delivery
ystens, such as, for exanple, small unilanellar vesicles, |arge
Znilanellar vesicles and multilanmel |l ar vesicles. Liposones can be
formed from i pﬂgf' i fior exanpl e, chol esterol
stearylanine%g?bgﬁgggﬁg?idy %ﬁgﬂfgzggﬂ?gﬁﬁgi%%npounds of the fornula
| and salts, solvates and physiologically functional derivatives

t hereof _can al so be delivered usj,ng ocl onal anti bodi es as

i ndi vi #®al carriers to which th@bconp nd nol ecul es are coupl ed. The
conpounds can al so be coupled to sol uble polyners as targeted

15nmedi cament_ carriers. Such polynmers may enconpass

pol yvi nyl pyrinovhigb¥ hasjthermeapibpyndicated in Claim 1 and

pol yhydr oxypyr opyl net ha i L, . . .

pol yhydr oxyglr hyl aspar t@%@%ﬁ‘ﬁgﬁgmg’? afoes et FRAckively Jungiionaly ygifigg OH
substituted d¢npupal mtoyl radicals. The conpounds may furthernore be
couple%oto a cl ass 20of bi odegradabl e polyners which are suitable for
achieving controlled rel ease of a nedicanent, for exanple polylactic
aci d, pon-quiIon-caprolactone, pol yhydr oxybutyri c aci d,

pol yort hoesters, polyacetals, polydi hydroxypyrans, polycyanoacryl ates
and crosslinked or anphipathic block copolyners of hydrogels. 25

Phar maceut i dal f orfontles peparatitpbecbrhpouhdaosther forhuROINhRIsER at | on

an be adninisterggias indggend%ng.plastergggor ext ended, close
contac25with the epi detFAACHICEHNE Ve€iopletR R ThUEICO®OA, exanpl e, t he
active ingredient &n(ﬁgﬁﬁegpﬂivered fromthe plaster by

i ont ophoresis, as described Ih general terns in Pharnaceutical
Research, 3(6), 318 (k88®fes 1) 2009/ 156041PCT/ EP2009/ 003817 -41 -
For the treatnent - 1 he eye _or other external tissue, for exanple
mouth and skin, t ﬁ%r’ﬁﬁ?é‘?f‘hﬁ@%%'@fﬂ&aﬁﬂ P @@mikd as topical
ointment or cream In the case of forrmulation to give an ointnent,
the ac3d ve ingredient 5 can be enployed either with a paraffinic or a
wat er - mi sci bl e cr eneoibasgnd Af the famiwally, the active ingredient can
be formulated to give a creamwi th an oil-in-water cream base or a
wat er-in-oil base. Pharmaceutical fornulations adapted for topical
application to the) eyes idlicied uith £¥emBbaRE of kil WHififla e active
ingredient is dissolved or suspended in a suitable carrier, in
particul ar an aqueous sol vent. Phar maceutical fornul ations

35 RE-COICRR®),vZ  IVa,

yoeteners and the |ike, dhn



5 Pharmaceutical formul ati ons adapted for parenteral admnistration

i ncl ude a non- aqueous sterile injection soluti
conprisingﬂg% ?5%@ hnts, buffers, bacteriostatics and soﬁﬁﬁ@ggm%wnsw
means of which the fornulation is renderl® i sotonic with the bl ood of
the recipient to be treated; and 10aqueous and non-aqueous sterile
suspensi ons, which may conprise sus- pension nedia and thickeners.
The formul ations can be administered in single-dose or nmultidose
cont ai ners, for exanple sedl %hpoules and vials, and stored in
freeze-dried (lyophilised) pst atienof® 1,/mat3 & ¥pihe addi tion 150f the
sterile carrier liquid, for .exanple water for injection purposes,

i mre- di ately before use i & nédtaveding meanisgs iingdicatedin iCdaisn and
suspensi ons prepared in accordance with the recipe can be prepared
fromskerile powders, granules and tablets. 20 It goes w thout saying
that, in addition to theaabovetiveadrhinatibarly mentioned constituents,
the formul ations nay al so conprise other agents usual in the art with
respect to the particular type of formulation; thus, for exanple,
formul ati ons which are,suitable for oral adm nistration nay conprise
fla- 25yours. A therapeutically effective anount of a conmpound of the
formula | depends on a nunber of factors, including, for exanple, the
age andnwei ght of the 30ani ,..fhe precis ndj tion that requires
treat n‘ggt and its")sevbgrriqa?{,@t‘f’fﬁh Rt %O‘H?C?Pﬁ@‘ef#QFrﬁﬂlaaleon and the
met hod of adm nistration, and is ultimately determ ned by the
Qpeating doctor or vet. However, an_effective anount of a conpound
according to the inventionR dﬁDHEéRfR%ﬂiﬂﬁﬁGCMLAndbb,35p|astic
growm h, for exanple colon or breast carcinoma, is generally in the
range fromO0.1 to 100 ng/ kg of body wei ght of the recipient (manmmal)
per da¥ and particularly typigigah!y in the range fromlto 10 ng/ kg of
body 2009/ 156041PCT/ EP2009/ 003817 - 43 - wei ght per day. Thus,
the actual amount per day Por @@nclgallt 2namardl avei ghing 70 kg is
usual |y between 70 and 700,87 r hi s .amoun an.be adnj ni stered
as a single dose per day OB U@JEQEJR?%n%?@EgﬁEgﬁ%#e%ﬁ}ﬁk" rr'ayses (such
as, for exanple, two, three, four, five or six) per day, so that the
total daily dose is the same. An effective anmount of a salt or
SO|Va;$ or of a physi oNcyfedictiye pare@ii@hal derivative thereof can be
det er %ed as the fraction of the effective anmount of the conpound
according to the invention per se. It can be assuned that simlar
doses are sujtable for the treatment 10of other conditions nentioned
above. The invention furthernore relates to nmedi canents conprising at
| east one conpound of the formula | and/or pharmaceutically usable

E.al ts and 15} erinqhaOmey sk NBERAEd floRs bHéidwhé‘i't ﬁ}r}&iSﬁaltcgﬁlr\%ﬁ@eé By deat-

atios,_and at | east oné further nedi canent active 1ngr
The i rifent i cmeﬂ& g}%ﬁraeggy%lgs;pg of hygdroganalysingagedt i ng of separate
packs of 20(a) an effective anmount of a conpound of the fornula I
and/ or pharmnd/éeutically usable salts and stereoi soners thereof,
including m xtures thereof in all ratios, and (b) an effective anount
of a furt her2 kBsk eaacisofdbeifoaniuladrie apevertedmitdboenfitssaltpr i ses

sui tabl e contai ners, such as boxes, individual bottles, bags or
anpoul es. The set may, for exanple, conprise separate ampoul es, each
cont ai¥l ng abaid @ud bepvaTre FadiehlsR ¢ RIDRANA* qt° HfeRPORHUIRA" 39! v
and/ or pharmaceutically usable derivatives, solvates and

st er eoi sonerd1d mBaxsthe meanigsipdisated fardherermads i unless exprdssly, and
an effectiv%u%gg h Rﬁsg further medi canment active ingredient in

di ssol ved or lyop |?|se "form WO 2009/ 156041PCT/ EP2009/ 003817 -44 -
USE The present conpounds are suitable as pharnaceutical active

ingredients1for manmal s, eipeciqlly for humans, in the treatnent of
35 he expression "carbamoyl" means "aminocarbonyl" and vice versa.



The present invention enconpasses the use of the conpounds of t he
formula | _and/ or siologically acceptable salts and sol vat

t her eof fglro%qqgﬂiﬁ%e%ar ation of a medi canent for the trea?%ﬁ'fzog?m?’s”
prevention of cancer. 15 Preferred carei20onmas for the treatnment
originate fromthe group cerebral carcinom, urogenital tract
carcinoma, carcinoma of the |ynphatic system stomach carcinona,

| aryngeal car.cinoma and |ung, carci noma. A further group of referred
for )r/nsgof cané\eﬁje%‘?tﬁs%V&d?ﬁ%érﬁﬁ@e&ﬁﬁar)I%W%‘@ﬁ’gangg‘aéar EZ Norfa 2
smal | -cel | |@ng sagfarn@r@%f[oragOA@éngrgag%%rnoté%%ﬁM YAHhEARGR ethyl

pancreatic cancer, ovarian carci cancer,” 'l iver carcl ngrra,
gl i obl ast omagremd, isoprplyl, datylj isobatyl, Necebtdyrlcxmtpamw fustheneons alsof

and or ephysi BEOYclr Py s desalinns i s T P et nePUon S  he
prepar 3tion mﬁfo@rrm v afent fsororuhﬁerrrﬁ%rﬁﬂnh R P3eventi on ob & B or

di sease in i ch angi'ogenesi's is inplicated. Such a 'di'sease i'n
angi ogenesi s3 r%dlm%b/m%dﬁ & 2etiydontyl Toethpltmetbyiprop, ’r-ethyh-é?l-

e e T

and/ or physr pleoqumrbmmept able salts and sol vates thereof for the
prepar aki on of a nedi canent for the treatnent or prevention of

i nf | amiat or yAdf¥ Radticularbbpieignabiwienntas aitey! Bawogde 208, ¢he opbeSent

eSS 0. RPRASTe st S 2 SR B s .

psori asis, ctemt batyl, gesnityt hex, tnﬂebmmeth?ypehmmréethyrtor 1, e actriflobrand
the like. tgwgncorrpassed is the use of the conpounds of the fornul a

| and/ or 5ph§ | ogical |y acceptable salts and sol vates thereof for
th t t
di gegg 3 g; acgﬁgﬁﬁégﬁoﬁﬁgﬁm%%ﬁiérﬂfteé \Aﬁbraf]r?cﬁeﬁecﬂ brgﬁclﬁ]oe%lﬁgfﬁmné)ti a

t her apeut i calQ ¥ atones;tin whichmbeihH atbrms maybeurglaaeddydi nQl, Be, Okkand/or
i i i a sick mammal .in need of such treat nment .

invention is ered t
The therapeu@ﬁg@a a rig i 05%@6%?H@nfﬁgl@?%‘t@‘s{@@iﬂulpﬁdnﬁfi@@ase and
can be_det erfptasbbtly DNFRSO) NHIA 4l GORRTrofhd Mout undus

effort. The present |nvent| on ‘al so enconpasses tr?tre use of conpounds

of the_for Mmérem@e/aréonemt@ W@QJnHJYIeaéﬁﬁﬂh Ehﬁné@th?lsaﬁﬂﬁo-sm vat es
thereofOfor the 15p reﬁaratron of a medi cament or the treatnent or

prevention dfarpenylmatnylabydiexyethyk 2 $-cihydvexypsasylf dhydrexyprapingnt or

prevention retin thy an

age- mduced%raWXaé gggr;bﬁrgﬁf"cfpydﬁﬁ' 9%%33?@?{]%@?%%3{“?% ot %—é-ne%ane-

i nvention. Thefomybtfmethylethyir eat ment or prevention of inflammatory
i.seases, such as rheumatoid arthritis, psoriasis, contact dermatitis
gnd deI ayed Gyglieralkyi(cycloalkyl) peefetal:dyr deaetesedyclmopwecytmcﬂ:ajtweEtyloor
prevemdd on of oI (9 ého ogi es B the group osteosarcom,

ost eoart hri tREEn§YFPRREY OF cpfle faI |'s vm thin the scope of the
present i nveat r@férag upd

precursors trhper eof ?(ﬁ%ﬁg&???%\ﬁnﬁ@q 2 § ngacfﬁQ{c{H-i a%rleferabl r;netrhyl,

t he treat mer@thyh prowy srarararocwbémsdsnsobutyr sec tinpr teotrpoiyh gentyl, héveyl,

formula | c ni ste ti r th Ot reat nent of
cancer, in gg‘?'&?&é’ﬁ?%m 8?9{33& Bglt Eljr s{rﬁl"f'ﬂ@ ention thus
related to the use of conpounds of the formula I, and

pharmaceutical | y usabl e derivatives, solvates and st er eoi somers

t her eof , 35ifRcl d@rﬁ{frﬁbmdﬁr@erln@e@bfcas& intependantly, of fome arrether, H or A",

prepar ation t the treatnment of diseases in which
t he i nhi bi tng)B:’rRar egu rgﬁpeébné)ﬁ%}_br nodul ati on of ki nase signal

transduct i orRﬁplFﬁ)firefemblyQienoVD IB%%%@@‘HE’Q @ﬂg%f%%%&heﬂ@ JprA.

Pref erence i iven here to Sph kinase. H5Preferencé is given
35 preferably denotes H.



15 The hyperproliferative disease is preferably selected fromthe
group can di sease), atherosclerosis, restenos]

proli fera’?\ﬁ/zedo%i}iﬂgégégge of the nesangial cells, psoriasi S'IL%EW(QP/OO?)SW
tunour disease is preferably selected f2dmthe group tunour of the
squanous epithelium the bl adder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the
liver, the btagin,.the prostat the o} i.fab.# t, the lynphatic
system 25t hsﬁﬁ%fr%ﬁ%ﬁ'y e}qgttqsa@%(,a }]ll’?e @@ij(ﬂt%eﬁ in, nmonocytic

| eukaeni a, | mmﬂém@@xgﬂs 7eC OSORIO(RERY )], 2, COIYRCRP INBC OWAGFeat i ©
cancer, glioblastqnma breast carcinoma, acute nyeloid T eukaeni a,
chroni ¢ nyel RIRULNIFQOAacut e | ynphatic | eukaeni a, chronic

| ynphati c | eukaem a, Hodg- 30kin's |ynphoma, non-Hodgkin's |ynphona.
The prgliferative disease of the nmesangial cells is preferably

sel ected froR’f RE yefurpbl§aEnote ritlcanh pasktinde paHdapely iof oReRHOYNEL Pyor A’
mal i gnant ne @r@gcl e{ osis, throm botic m croangi opathy syndrone
transpl ant r%- et ig;ﬁ,ergplarg&ngﬁq,ﬂmeﬁyh cagg independently of one another, H, A or
2009/ 156041PGEL EP2009/ 003817 - 47 - The inflammatory di sease is
preferably selected fromthe group Inflammatory bowel disease,
arthritis, aRAqrefarhblysiesiotes Hsiripparicutriyieferablilanmat ory ki dney

di seasgg, nuhg@ el sc]L erosicg_%, g%r,oni c, obstructive pul mp- 5Snary .
di sease, i nf t QGTRIRPY denole Ja sach £ags rdgrendesdy of onganathes, &, A
T-cell -prono |, ipaHELIS i nfl ammatory bowel disease is

br ef er abl y ngg(l‘:![,ed frgﬂlfﬁ??g$ag$ﬁUI cerative colitis, Crohn's

di sease, nonZdgyetarably dasiotes Hlet ®0AThe T-cel | - pronmoted i mune di sease

i f er abl ected f h || ergi hal omyelitis,
i orgi o neut RETECTRRLRIRERY Fefo@E ol e FURShaRISr: MetbriPipol-
nyocar (ﬂ%ti S, dinfl/ padeHdih ;p)ﬂﬁmﬂﬁrinflj 2,4-&%%@%1%}/(‘%1‘&%&& Wi EPRABEYE70li-

15i nsul T n- dependent di abetes nellitus. The ar tis disease Is

preferably s@ingtteethyk et e (gethaxypheoyhniperzin, yiridils 4-(tert-butyloxy-

t thrit] an'.s. Felty' d . 205 '
oyndrome. . spRgTPRP BB oL fabaP Yo tingh Anseas By fos s
met abol i ¢ arhWer;Syrrdl@&%ﬂﬂh@rﬂtﬁﬂ;ﬂbxydﬁ%é@lhﬁd@%(W]E{ﬁdinw,Qﬁr'n%[ﬁ -

syndrone. The infl ammatory kidney di sease i's preferably selected from
t he gré)[#lp gl IREIQatBY epmYnQGasbonyIdeing Rydroxyainyl, 2Pegihydtaxypepylirdme,
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el ected fr i 3}}%{' et a v aft et r,
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2009/ 156041 PR I08) 8 S8Ry droxvighenyiel-y Myor egiieehanylod: oPhkal

transpl ant rgh [ URROSH §_(NLh el ol PR, er
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treatnment defined herein ng}/ be applied as erapy or

i nvol ve, i n Phgdivliconme @1 ph@-ethytasnime)ienyheo-i m-amtd-ghN-diethydarnimaal

surgery or radi er rochenpt herapy. Such chenpt herapy ma
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agent s 3:5 ant ichlarbphengt! by ehasit p-eemhAsiifcHaRNAo fRERY, B9 RISP bnftHyi-
sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyt,

O-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-
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30t opot ecan, irinotecan and canptot’hecin) and cell-differentiating
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f tinide): ' t At f
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ni | ut ami def aREPRYPRIdedIeaYh Cet Bt €Y pzlékﬁﬂwiﬁra@@ﬁgm@y@a(bmmmino)—
20051 156041 PRIFHABUBIBTEITA00 200 HTo T 2eSrae S thnaee

megestrol ac2tdhf 2W-, 2/5enABask4+ ohd Bidiohlordgrenyexasped-ag snastr 92o0be,
| et roque, vgri\é%l e anijI exe stage and inhibitors of 5a-reductase
such as fi nastsHPERMOBNENYY A disor < RintFoRheRYbi 4. S ansdrdimathoxyphesivbn

for exanple _Or Fg]te(ﬂs',_'_'_' S,9_hi A mstat, . .and
knhi bi ;(0?2 O?I’ﬁﬁgllﬁ ﬁgg? pl a pmﬁ%@é@ﬂ“ﬁ%t'ozr hbﬁ@%gﬁw&?m%%%ﬁ?g

(i v)i nhi bi t oeklotd-, gramirio-5-abtaso- dudramino;6-Elolorapremyl, @-sitrobd-Nolidi t or s
i ncl ude growt h.factor antjibodi rowh factor recepfor antibodies
(for 10 gxanﬁ]eéhﬁﬁ@[%c?ﬂ‘?r-%Pﬁ'@?zgﬁl\]?‘ﬂfﬁlﬁ’nw?%’ﬂmg %?M%BWE‘?M’" and
the anggerbbiz,sf,ﬂm, hody Tetgxp geh dr@,@%lt)richfo%ﬂ?éyi ), ,&;‘B’Jﬁifn‘?étﬁé%ase

i nhi bitors, t%éom ne Kinase inhibitors and ser reoni ne
i nhi bitors, Poendxamydeoxyrdbedichiompifenyhe-ediogbeny| 3 g-divhlord-dearino-
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6- acr yéélm' dochNpiB4@netrmidephenyl Sghusigd-methiaompbepio BiaroinoXmethyl-

ol ot o ot -deriay gy snifoPEat etk I RIRAC RRATDE o of

t he hepatocyte gromh factor famly; (v)antiangi ogenic agents, such
as those V\/ni/gh inhibit the effects of vascular endothelial growth

factor, (forf e¥emRatieyarlyrigfeiably deaptesmimnybwhioh iseinsubstijutag or
fact ti beyagj: ) i nT .
i schosed | i SHB A Rai (TS e Ras bt B M SHE R S 3RS 0506,

WO 97/89035, WO 97/ 32856 and WO 98/ 13354) and conpounds that work by
| inom de, inhibi- 30tors of integrin

th hanj f I

av133 funct Emgsé?fgfag?r{b%xsgggqﬁeﬁhqny{,\ﬂ-) e £X - ol ntrg P r dyyeiiyidhey 10- 8-
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(vii) ant ?ge se ihera i es, nfyor Xa {pe tm?fe V\/‘éIECﬁ are Ig?rectefe t_omo)

the t diet o HNRVEE albW B-OEteEUAT R acarBERY)-RHeRR P RasOBpECstanaio-

(viii) gene gy, ﬁfpﬁfrcbaﬁféﬁ%xyipﬂﬁlgﬁl‘ghf‘,%- B@ﬁ_e%&whggy@repr aghgs

for replacenent of aberrant geneés, as aberrant’ 'p '‘aberr ant

BRCAL 5 or Eropgycadommiiplheryicodim-eutp(N Mhdimethglamido)sghemmgr apy)- or p-

hos. | , o doa | robym

o2 bact o | NI RARR iR b ENIRERY e 0B BabheVBINpIebesib g™

pati en§5 t ol esrgne, N-BictMARIRSIPRENYIC6-, RIS 08 MEEARenFH D RS of BlBrbAfY- YUY
phenyl,

O-, m- or p- chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-



Table 1. Al kylating agents Cycl ophospham de Busul fan | fosfam de

Mel phal an_Hexamet hyl mel am ne Thi ot epa chl oroanbuci| Dacar bazi ne

Car must i n&"{%ilﬂ?{’{é%ﬁ“%'e Procarbazi ne Altretanine Estranustife/prysyiatie

Mechl or oet ham ne Streptozocin Tenozol orP8e Senusti ne Pl atinum

agents Cisplatin Oxaliplatin Spiroplatin Carboxyphthal atopl ati num

Car bopl atin ZD-0473 (Anor MED) Lobaplatin (Aetema) Satraplatin at

(Johnson Matt hE 009/ 156041 PCT/ EP2009/ 003817 - 51 - Tetraplatin

Or i pl atin |&'P§HT>§$# wﬁpﬁgaﬂm imat @n iDL Heyilyerstla e %1 p-Cyano-

(Sum t omo) ABRBRG0 o AR BE BloarbAREN| KD enCBFELhaRloRFcABRRAbhatlING. m-

5-fl uorourac?lhéFgc')gdri di nE Ak réhgéox’yadeﬂgsrf'ne gﬁ rca%k)opu | ne

6- Thi oguani ner gyfoamalpihaeyIZOF,lmeooﬂmkwmeriydl,icn‘rerrwle:tr(rjmam'ﬁmﬁonylphenyl,

| dat rexat e Tomudex Tr,inetrexate Depx for i n, Fl udar abj ne

Pent ostat i n BailT PF ESEPIP) RN BB BRI, erp SRR GRICT ey P2 i fre

(Bi oenvi si-onp 3. ofgil 3@ o 8-dffifdptbnyPX., Ohie! brenng-as RoeR8, 5.dichloro-

Et hynyl cyti di ne’ (Tai ho ) Ansacri né 'Epirubi ¢i n Etoposide o
phenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitro-
phenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-
chloro-, 2-amino-3-chioro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-

10 chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylamino-
= phenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloro-

phenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichiorophenyl, p-iodophenyi,

A~

3,6-dichloro-4-aminophenyi, 4-fluoro-3-chlorophenyl, 2-flucro-4-bromophenyl,
15 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxy-

phenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-

methylphenyl, 3-chioro-4-acetamidophenyl or 2,5-dimethyl-4-chlorophenyl.

20 Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyi,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 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 6-pyrimidinyl, further-
(’ more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1-
v 25 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 -5yl
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyl, 1, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
30 pyrazolyl, 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-,
o-, 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-, 8-, 7- or 8-2H-benzo-1 4-

35
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,



Teni posi de or mitoxantrone Irinotecan (CPT-11) 7-ethyl-10-

hydr oxyca i.n Topot ecan Dexrazoxanet (TopoTarget) Pi
(mvusphaw\%ﬂ@&cawci n anal ogue (Exelixis) BBR- 357G'Péﬁ@l[%BS%])%817

(Novuspharrna) Rubi t ecan (Super Gen) EX4t-ecan nesylate (Daiichi)
Qui naned (ChenGenex) G matecan (Sigma- Tau) Difl onotecan
(Beauf ourl psen) TAS-103 (Tai ho) El sam trucin (Spectrun) J-107088

(Kyoua Hakkof 3 BRRBRIET OTRAT Ry Erhe PR D pibenZo-

(Adriamyci n) fideeylr ubi ci n Val rubi ci n Daunor ubi ci n (Daunomyci n) _
Epi rubi ci n Ther arubi ci n | darubi ci n Rubi dazon Plicanmycinp Porfironycin
Cyanonor phol iTREdtBraayCls radieals say algo deovaitieioa) fullrbdfeganatednaf i de

ALy o\ AR ol AN AR B BARNAIT BBk (LR
(Menarini) G2R-tibydtd2m -Bhadmacedfurga2sh-dihydrdd®- -3-, -4- or 5-furyl, tetra-
Col chi oi nePGSS-¢o8Y 13-k A5eUiCRely 40 h R Eahce DT s055 e pet i
0Lt IEAYMERZ £20800)o\imopgl Dot O L), gk
(Fuj i sawa) ER186526 I-Bysaliding tedtablydro-( a2 ner -A-mnidarolyl, elvditgtestiat i n
CAvent T2) ( Phaa netmrd- FxBLAE82 iy BHAS R .1 50 RePYEZONbChF-dinyaro-1-,
!{Epot hi I one B.-X-Noyagrt-uspyrigt, Hog bl 4-tethdnydRRA0ND- | -3-, -4-, -5- or -6-pyridyt, 1-,
| 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-

pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-

15 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-quinolyi, 1,2,3,4-tetra-
hydro-1-,-2-,-3-, -4-, -5-, -8-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-
dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxy-
phenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3 4-ethylene-

20 dioxyphenyl, 3,4-(diflucromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5-
or 6-yl, 2,3-(2-oxomethylenedioxy)pheny! or also 3,4-dihydro-2H-1,5-
benzodioxepin-6- or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyl,

( 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-quinazolinyl, 2,3-dihydro-
' 25 benzoxazolyl, 2-ox0-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl,
1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-oxo-2,3-dihydrobenzimida-
zolyl.

30 Het preferably denotes a mono- or bicyclic 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 A, OR’, [C(R'R”)],Ar, COOR’ and/or =O (car-
bonyl oxygen)

35 Het particularly preferably denotes pyrrolidinyl, piperidinyl, morpholinyi, oxa-
‘ zolidinyl, tetrahydroquinazolinyl, piperazinyl, thiazolyl, furyl, thienyl, pyrrolyl,
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| e For { di
VM 511 (Vanmit DA PRSIV D RaRED s FRRAEOY hiCRT B0l PUFAY | Bvaa Ryl -
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DNA ant agoni st s Trabectedi n ( Phaf naMa am de ( Bax ter
| nt er nat i onalmon&-pbdiion msmmt(te@@ly(ﬂgé)gql [Gl(Rdﬁs))]prh(}ﬁHD,Raend/or =0 (car-

(NewBi ot i cs) t (Novartis) Mafosfam de (Baxter International)
Apazi ggone (ggg@té%eb jar maceuti cal s) 06- benzyl guani ne (Paligent)

i £ Aglabip (Nioncology Lab farnib
(Sohnson & | A FRERrebl SRSHS o TR0 SAISale) TBapsiogiy g 102 N
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Phar ma) Tari qui dar (Xenova) Zosuqui dar tri hydrochl or
WD 2009/ 1560pEFeRtEPRPEsidoys gyrrolidinyl, morpholinyl or plperazmy! each of Wthh

which may be mono- or disubstituted by A.
10

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

'R

n preferably denotes 1 or 2.

15 Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula | encom-

20 passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula |, and the use thereof, in which at least one of the said radicals
. - has one of the preferred meanings indicated above. Some preferred
groups of compounds may be expressed by the following sub-formulae la
to I}, which conform to the formula | and in which the radicals not desig-
nated in greater detail have the meaning indicated for the formula I, but in
which
30
in la R1, R? each, independently of one another, denote H or A,
R’,R*  denote H,
R® R® each, independently of one another, denote H or A";

35
inlb Q denotes H;
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anti ho nal . agent _QOestrogensPr edni sone
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-
inlf A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, CI,

Br, OH and/or OCHs,
and/or in which one or two non-adjacent CH; groups may
be replaced by O, NR’, SO,, NR'CO and/or CONR’

groups,

15

20 inilg Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal and/or [C(R'/R")],OR”;

inlh  Het denotes a mono- or bicyclic saturated, unsaturated or aro-
(, o5 matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
OR’, [C(R'R™)],Ar, COOR’ and/or =O (carbonyl oxygen);

in li Het denotes pyrrolidinyl, piperidinyl, morpholinyl, oxazolidinyl,
30 tetrahydroquinazolinyl, piperazinyl, thiazolyl, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, isothia-
zolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl or
thiadiazolyl, each of which is unsubstituted or mono-, di- or
35 trisubstituted by A, OR’, [C(R'R”)],Ar, COOR’ and/or =0

(carbonyl oxygen);
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(1nCl ong) EKB-509 g%/:\yet h) E%gﬂ(w'et h) Various agents SR-27897
(CCK-A inhibitor, X-1777 i rthi bi t or,

. W denotes [C(R’R®)],Z, CO-[C(R®R®)],.Z, CO-N(R®)-

L [C(R°R*)]pZ, CO-O-[C(R®R™)],Z, CO[C(R®R®)],NHCOOA or
[C(R*R®)],NHCOOA,

denotes Het or A,

N

15
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl,
Br, OH and/or OCHs,

and/or in which one or two non-adjacent CH> groups may
20 be replaced by O, NR’, SO,, NR'CO and/or CONR’
groups,
A denotes unbranched or branched alkyl having 1-8 C atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or Br,
( o5 Ar denotes pheny! which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal and/or [C(R'R")],OR’,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
OR’, [C(R'R™)],Ar, COOR’ and/or =O (carbonyl oxygen),
n denotes 1 or 2,
p denotes 0, 1, 2, 3 or 4;

30

35 and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.
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The starting compounds of the formulae Il and |l are generally known. If

they are novel, however, they can be prepared by methods known per se.

15
Compounds of the formula | can preferably be obtained by reacting a com-
pound of the formuia Il with a compound of the formula I}.
In the compounds of the formula Ill, L preferably denotes Cl, Br, | or a free
20 or reactively modified OH group, such as, for example, an activated ester,

an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or triflucromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinoline.
The addition of an alkali or alkaline earth metal hydroxide, carbonate or
30 bicarbonate or another salt of a weak acid of the alkali or alkaline earth
metals, preferably of potassium, sodium, calcium or caesium, may also be
favourable.
Depending on the conditions used, the reaction time is between a few
35 minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and

about 70°.
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Mel anoma vacgt hy?er‘e gllycol monomethyl or monoethyl ether, ethylene glycol dimethyi
ether (diglyme); ketones, such as acetone or butanone; amides, such as
10 acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
o as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon
- disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
15 fate, or mixtures of the said solvents.

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

Furthermore, free amino groups can be acylated in a conventional manner
20 using an acid chloride or anhydride or alkylated using an unsubstituted or

substituted alkyl halide, advantageously in an inert solvent, such as di-

chloromethane or THF, and/or in the presence of a base, such as triethyl-

amine or pyridine, at temperatures between -60 and +30°.

25 The reaction of a compound of the formula Il with a compound of the for-
mula [Va or IVb is carried out under conditions of a reductive amination, as
are known to the person skilled in the art and are described in standard
works of organic chemistry. |

30
The compounds of the formula | can furthermore be obtained by liberating
them from their functional derivatives by solvolysis, in particular hydrolysis,
or by hydrogenolysis.

35
Preferred starting materials for the solvolysis or hydrogenolysis are those

which contain corresponding protected amino and/or hydroxyl groups
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(1 nCl one) EkEXH9lq Rpsenyhieksogiym igyiberfprmula I, but contain an R"O-phenyl
e group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-

phenyl group.

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

20
The term "amino-protecting group” is known in general terms and relates
to groups 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 elsewhere in the molecule. Typical

25 of such groups are, in particular, unsubstituted or substituted 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 furthermore not crucial; however, preference is given to those hav-

30 ing 1-20, in particular 1-8, carbon atoms. The term "acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or het-
erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-

35 bonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples
of such acyl groups are alkanoyl, such as acetyl, propionyl and butyryl;

aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxy-
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Starting matgdldre those indicated above, in particular, for example, alcohols, such

as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
(- generally carried out at temperatures between about 0 and 100° and pres-
i 25 sures 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 using ammonium formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

30
Pharmaceutical salts and other forms
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
35 the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable
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salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. in the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroicdide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandeiate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
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ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lil), iron(Il), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts
10 sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Saits of the compounds of the formula | which are derived
from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including
15 naturaily occurring substituted amines, cyclic amines, and basic ion
exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
20 dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-
ethanclamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

Compounds of the present invention which contain basic nitrogen-contain-
30 ing groups can be quaternised using agents such as (C1-C4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C4-Ca)alkyl sulfates, for example dimethyl, diethy! and diamyf
sulfate; (C10-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristy!
and stearyl chloride, bromide and iodide; and aryl{C4-C4)alkyl halides, for

35
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
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ble 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, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

Particular preference is given to hydrochioride, dihydrochloride, hydro-

bromide, maleate, mesylate, phosphate, sulfate and succinate.

The acid-addition salts of basic compounds of the formula | are prepared
by bringing 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 bringing the salt form into contact
with a base and isolating the free base in a conventional 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 solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, dietha-

nolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient
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sent a restriction.

With regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to mean
20 an active ingredient which comprises a compound of the formula | in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
( form of the active ingredient or any other salt form of the active ingredient
25 used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

30 ingredient with respect to its therapeutic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

35
and optionally excipients and/or adjuvants.



H S / O N ("C") hydr ochl ori de
WO 2009/156041 PCT/EP2009/003817

10

15

20

25

30

35

-37-

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, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical 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 suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, inframuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

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

Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in agueous or non-agqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tabiet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

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

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

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
10 cium stearate or polyethylene glycol in solid form, can be added to the
( powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

15 ment after the capsule has been taken.

[n addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
20 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
C The lubricants used in these dosage forms include sodium oleate, sodium
25 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
30 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder 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 example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an

absorption accelerator, such as, for exampie, a quaternary salt, and/for an
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absorbant, such as, for example, bentonite, kaclin 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 to
granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in 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 agueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be
encapsulated 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 particulate material in polymers, wax and the
like.
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The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for exampie, cholesterol,

stearylamine or phosphatidylcholines.

10 The compounds of the formula | and salts, solvates and physiologically
C, functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
15 medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
20 release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-
(, polymers of hydrogels.
25
Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
30 be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-

2 mulated as ointments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.
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For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. in the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

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

C in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

15 encompass 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 the range 20-500 microns, which is administered in

Q the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

25 passages from a container containing the powder 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 oil.

30
Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.
35
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Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered 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 carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared 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
constituents, 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 fla-

vOours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ulti-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of neo-
plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
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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 example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional 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

of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.
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The present compounds are suitable as pharmaceutical active ingredients
for mammals, especially for humans, in the treatment of sphingosine

3 kinase-induced diseases. These diseases include the proliferation of
tumour cells, pathological neovascularisation (or angiogenesis) which
promotes the growth of solid tumours, ocular neovascularisation (diabetic
retinopathy, age-induced macular degeneration and the like) and inflam-

10 mation (psoriasis, rheumatoid arthritis and the like).

L The present invention encompasses the use of the compounds of the for-
mula [ and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.

15 Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, iung adeno-

20 carcinoma, small-cell lung carcinomas, prostate cancer, intestinal cancer,
pancreatic cancer, ovarian carcinoma, renal cancer, liver carcinoma, glio-
blastomas and breast carcinoma.

. Also encompassed is the use of the compounds according to Claim 1

C 25 according to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-
vention of a disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular

30 degeneration and the like.

The use of 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 inflammatory diseases also falls within the

35 scope of the present invention. Examples of such inflammatory diseases
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cularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
20 of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
(. likewise falls within the scope of the present invention.
25 Besides the compounds of the formula |, precursors trhereof (compounds

from series "C") can also be used for the treatment of the said diseases.

The compounds of the formula | can be administered to patients for the

30 treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula I, and
pharmaceutically usable derivatives, solvates and stereoisomers thereof,

25 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 transduction plays a role.
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Preference is given here to Sph kinase.

Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of SphK1 by the compounds according to
Ciaim 1.

The diseases to be treated are preferably selected from the group

hyperproliferative disease, inflammatory disease, angiogenic disease.

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

the mesangial cells, psoriasis.

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, the skin, monocytic leukaemia, lung
adenocarcinoma, smaill-cell lung carcinoma, pancreatic cancer, glioblas-
toma, breast carcinoma, acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia, Hodg-

kin’s lymphoma, non-Hodgkin’s iymphoma.

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

botic microangiopathy syndrome, transplant rejection, glomerulopathy.
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Inflammatory bowel disease, arthritis, atherosclersosis, asthma, allergies,
inflammatory kidney diseases, multiple sclerosis, chronic obstructive pulmo-
nary disease, inflammatory skin diseases, pardontal diseases, psoriasis,

T-cell-promoted immune disease.

The inflammatory bowel disease is preferably selected from the group

ulcerative colitis, Crohn’s disease, non-specific colitis.
10

The T-cell-promoted immune disease is preferably selected from the group

T

allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-versus-
host reaction, myocarditis, thyroiditis, nephritis, systemic lupus erythematosus,

15 insulin-dependent diabetes mellitus.

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

20
metabolic arthritis, rheumatic fever, Reiter’s disease, Wissler's syndrome.

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

vasculitis, IgA nephropathy, idiopatic glomerular disease.

The inflammatory skin disease is preferably selected from the group

30 psoriasis, atopic dermatitis, contact sensitivity, acne.

The angiogenic disease is preferably selected from the group
diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi‘s sarcoma, haeman-
gioma, myocardial angiogenesis, atherosclerotic plaque neovascularisation,

35 ,
angiogenic eye diseases, choroidal neovascularisation, retrolental fibroplasia,
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3.00 "A18 macuiar degeneration, corneal transplant rejection, rubeosis iridis, neuroscular

glaucoma, Oster Webber syndrome.

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including 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 can-
cer.
10
e The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
15 one or more of the following categories of anti- tumour agents:
(i} antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
20 (for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
(’ adriamycin, bleomycin, doxorubicin, daunomyecin, epirubicin, idarubicin,
25 mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
~ bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyliotoxins, like etoposide and teniposide, amsacrine,
30 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,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
25 downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-

nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
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progesterones (for example megesirol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of Sa-reductase, such as finasteride;

(i) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [HerceptinTM] and the anti-
erbbl antibody cetuximab [C225]), farnesy! transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example inhibi-
tors of the epidermal growth factor family (for example EGFR family tyro-
sine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-
(3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI|-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;

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

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213;
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(vii) antisense therapies, for example those which are directed to the
targets listed above, such as I1SIS 2503, an anti-Ras antisense;

(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and
in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-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 anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formula 1.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
[fosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carbopiatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satrapiatin (Johnson Matthe
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Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacyiidine Tomudex

Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
2-chiorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

6-Thioguanine

Decitabine (SuperGen)

Teniposide or mitoxantrone
Irinotecan (CPT-11)
7-ethyl-10-
hydroxycamptothecin
Topotecan

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
Idatrexate Ethynylcytidine (Taiho )
Topoisomerase | Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed {ChemGenex)

Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucin (Spectrum)

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)

Pixantrone (Novuspharrna)
Rebeccamycin analogue
(Exelixis)

BBR-3576 (Novuspharrna)

BNP-1350 (BioNumerik)
CKD-802 (Chong Kun Dang
KW-2170 (Kyowa Hakko)

Antitumour antibiot

Dactinomycin {Actinomycin | Amonafide

Doxorubicin (Adriamycin)
Deoxyrubicin
Valrubicin

Azonafide
Anthrapyrazole
Oxantrazole

Daunorubicin (Daunomycin) Losoxantrone

Epirubicin
Therarubicin
[darubicin
Rubidazon
Plicamycinp
Porfiromycin

Bleomycin sulfate (Blenoxar
Bleomycinic acid

Bleomycin A

Bleomycin B

Mitomycin C

MEN-10755 (Menarini)

Cyanomorpholinodoxorubici GPX-100 (Gem

Mitoxantron (Novantron)

Pharmaceuticals)

Antimitotic agents

Paclitaxel

SB 408075 (GlaxoSmithKlin
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Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abboit)
Vinorelbine A 204197 (Abbott)
5 Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa} ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
RPR 109881A (Aventis) {(PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
10 Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
- T 900607 (Tularik) AZ10992 (Asahi)
(- T 138067 (Tularik) IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient
Vinflunine (Fabre) NeuroPharma)
Auristatin PE (Teikoku Azaepothilon B (BMS)
15 Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXIiGENE)
Taxoprexin (Protarga)
Aromatase inhibitot Aminoglutethimide Exemestan
20 Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
( inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
' 25
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter Internationali)
International) Apaziquone (Spectrum
Albumin + 32P (lsotope Pharmaceuticals)
Solutions) 06-benzylguanine
30 Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
Farnesyl transferas Arglabin (NuOncology Labs’ Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl aicohol (DOR
BioPharma)
35
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariguidar (Xenova) (Eli Lilly)
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| MS-209 (Schering AG)

Biricodar dicitrate (Vertex)

Histone acetyl
transferase inhibito

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibitorg

Neovastat (Aeterna
Laboratories)

Marimastat (British Biotech)
Gallium maltolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)
Tezacitabine (Aventis)
Didox (Molecules for Health

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeutics
CDC-394 (Ceigene)

Revimid (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid recep
agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immunomodulators

Interferon

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

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (GemVax'

Dexosome therapy (Anosys
Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

I3-Alethin (Dovetail)-
CLL-Thera (Vasogen)

Hormonal and
antihormonal agent

Oestrogens

Conjugated oestrogens
Ethynyloestradiol
chlorotrianisene

ldenestrol
Hydroxyprogesterone capro:
Medroxyprogesterone
Testosterone

Testosterone propionate

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Flutamide
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Fluoxymesterone Octreoctide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol

5 Toremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)

Photodynamic agei Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
Theralux (Theratechnologie: (Yeda)

Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)

10 Hypericin

( X Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
) inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)

macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)

15 Erlotinib (Oncogene Science PKC412 (Novartis)
Canerijnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab {Genentech)

ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)

20 Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 {ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

(-- : Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
s 25 Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing
Medical) agent, SRI International)
30 P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)
35 G17DT immunogen (gastrin Seocalcitol (vitamin D
inhibitor, Aphton) receptor agonist, Leo)

Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
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4H), 1.35 - [1.18 (m 15H) "|R3egen) o/ 573 2.97  Oncology)
Tesmilifen (histamine an-  Minodronic acid {osteoclast

tagonist, YM BioSciences) inhibitor, Yamanouchi)

5 Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,

Ribapharm) PharmaMar)
Cilengitide (integrin antagon Rituximab (CD20 antibody,
Merck KGaA) Genentech)
SR-31747 (IL-1 antagonist, Gemtuzumab (CD33
10 Sanofi-Synthelabo) antibody, Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
(_ inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine
15 Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex)  (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis

ProMetic LifeSciences) promoter, Procyon)
20 Bortezomib (proteasome  Doranidazole (apoptosis

inhibitor, Millennium) promoter, Pola)
SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,
Pharma) Leo)
TLK-286 (glutathione-S Trans-retinic acid

( transferase inhibitor, Telik) (differentiator, NIH)

- 25 PT-100 (growth factor MX6 (apoptosis promoter,

agonist, Point Therapeutics) MAXIA)
Midostaurin (PKC inhibitor, Apomine (apoptosis

Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promote
GPC Biotech) Bioniche)
CDA-II (apoptosis promoter, Ro-31-7453 (apoptosis

30 Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix) promoter, Pharmacia)

Ceflatonin (apoptosis
promoter, ChemGenex)

35
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Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
5 Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
10 Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthg
(, Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
15
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fiuorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
20 6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofuiven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La Roche
k Idatrexate Ethynylcytidine (Taiho )
) 25
Topoisomerase |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
30 hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget} J-107088 (Merck & Co)
Pixantrone (Novuspharma) BNP-1350 (BioNumerik)
Rebeccamycin analogue ~ CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
35 BBR-3576 (Novuspharrna)
Antitumour antibiot{ Dactinomycin (Actinomycin ! Amonafide
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6.0, 7.8, (t, J =6.3, 2H), 10.8, 4H), 1.81 4H), 1.25 (s, 6H) (b,
2.30 399 (MrH—2-89 Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
5 Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
Cyanomorpholinodoxorubici GPX-100 (Gem
10 Mitoxantron (Novantron) Pharmaceuticals}
B Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKliny
( Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
15 Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NCH D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)
20 TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient
(; Vinflunine (Fabre) NeuroPharma)
- 25 Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXiGENE)
Taxoprexin (Protarga)
30 Aromatase inhibito] Aminoglutethimide Exemestan
Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
35 inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter




8.2, 1H), - 1.58 Thm OH DMBO-d6) 6 [ppni 7.8 (s, 1H), 7.52 z(gs,le),
= ) = 11.

538 0 Joongded) 'y 07 0% 20 %ety, Ten (T o ripebabngity

399 (M+H) 3.05 OH VWO 2009/415%041PCT/ EP2009/ 003817 - 79 -

hydr ochl ori de 0]
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427 (M+H) 3. 09

Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

International)
Apaziquone (Spectrum
Pharmaceuticals)
O8-benzylguanine
(Paligent}

Farnesyl transferas
inhibitors

Arglabin (NuOncology Labs) Tipifarnib (Johnson &
lonafarnib (Schering-Plough Johnson)

BAY-43-9006 (Bayer)

Perillyl alcohol {(DOR
BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)
MS-209 (Schering AG)

Zosuquidar trihydrochloride
(Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase inhibito

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibitors

Neovastat (Aeterna
Laboratories)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)

Marimastat (British Biotech) Tezacitabine (Aventis)

Galtium maltotate (Titan)
Triapin (Vion)

Didox (Molecules for Health

[TNF-aipha

agonists/
antagonists

Virulizin (Lorus Therapeutics Revimid (Celgene)

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid recep
agonists

Fenretinide (Johnson &
Johnson)
l.GD-1550 (Ligand)

Alitretinoin (Ligand)

Immunomodulators

Interferon

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

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL

Dexosome therapy (Anosys
Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BILP-25 (Biomira)

MGV (Progenics)

13-Alethin (Dovetail)




OH hydrochl ori de 0* 413 (M+H) 3.13 OH hydrochl ori de
Exanmpl e 3_15Preparation of tort-butyl

(2- { 414458 OB, anet hy1-5, 6, 7, 8-t et r ahydr o- PCT/EP2009/003817
napht hal en- 2- yht hi azol - 2-yl i pi peri di n-1 §get hypcar bamate ("A37") 10
m of THF and 200 pl of glacial acetic acid are added to 200 ng (0. 46
mmol ) of 414-(5,5,8,8-tetranmethyl-5,6,7, 8-tetrahydronapht hal en-2- 30

yQ hi azol-2-yH-p4—per—|—d4—ne_hgng_obpom.de, and 154 ng (0. 92 mml) of
ten' -butyl ([2-oxoethyl)car AMAEIAre added. 195 el (-d hepa fiasoges?
sodi um tri sacet oxybor ohydr i |[Melapemensssiigeltilly added, and the

reaction mixture is stirredlmmure)ym tenperature for 24 h. The
reaction mxture is fil- 35periefAStiaecingt (BmVaguor is evapor at ed,

and the resildue is purified by preparative HPLC, giving "A37"; WD

2009/ 156041 REIdrrHHIBRH038T Bestrogens Prednisone
antihormonal agent Conjugated oestrogens Methylprednisolone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin
10 Testosterone Bicalutamide
.. Testosterone propionate  Flutamide
(”J Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
15 Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)

Photodynamic agey Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
Theralux (Theratechnologie: (Yeda)

Motexafin-Gadolinium Lutetium-Texaphyrin
20 (Pharmacyclics) (Pharmacyclics)
Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
(" macia) CEP-751 (Cephalon)
25 ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) €225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
30 ZD4190 (AstraZeneca) MDX-H210 (Medarex)
£ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)

GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)
35 -

Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor
Sanofi-Synthelabo) BioCryst)

¥




- 80 - ESI: 498 (MtH), HPLC. 3.34 min. The foll ow ng conmpounds are
prepared anal ogousl y to the procedure nentioned above: Conpound No.
Struct ur eWBSOUIHEM PLC Rt. in nmin. "A38" 413 3.05 PQT/EP20Q8/003§17

" A39" 474 3. 71 SO - 60 -

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease

agonist, Ribapharm) stimulant, Alfaceli}
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing
5 Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)
10 G17DT immunogen (gastrin Seocalcitol (vitamin D
e inhibitor, Aphton) receptor agonist, Leo}
- Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
PI-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, IL|
Progen) Oncology)
15 Tesmilifen (histamine an-  Minodronic acid (osteoclast

tagonist, YM BioSciences) inhibitor, Yamanouchi)
Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,

Ribapharm) PharmaMar}
Cilengitide (integrin antagon Rituximab (CD20 antibody,
20 Merck KGaA) Genentech)
SR-31747 (IL-1 antagonist, Gemtuzumab (CD33
Sanofi-Synthelabo) antibody, Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
(-' Exisulind (PDE-V inhibitor, [mmunol™ (triclosan
o Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine
Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex)  (immunotoxin, KS Biomedix

30 PBI-1402 (PMN stimulant, PCK-3145 (apoptosis
ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Pola)
SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,
Pharma) Leo)

35 TLK-286 (glutathione-S Trans-retinic acid

transferase inhibitor, Telik) (differentiator, NIH)
PT-100 (growth factor MX6 (apoptosis promoter,




"AMO" 427 3.04 040 OH 1H NMR (400 MHz, DNVSO d6) 6
[ppr 7.93 (s, 1H), 7.86 (d, J= 1.8, 1H), 7.66 (dd, Jr 1.8. 8.2 1H),
7.37(d, JWO%."%*’,“SE . 2.80 - 3.60 (m 10H), 1.7 - 2.3 (nfcﬁiﬁ)"?‘mf?“@ﬁdk%,
4H), 1.3 - 1.66 (m 2H), 1.28 (d, J =185, 12H "A71" O S N/ 449
2.78 "A72" S. trifluoroacetate S N 449 2.84 1H NWR (500 MHz,

DVMBO-d6) 5 [ppnj 15.53 - 12.89 (m 1H), 10.87 - 9.73 WO

2009/ 156041 RCGH-ER2009/ 003817 81 - .
agonist, Point Therapeutics) MAXIA)

Midostaurin (PKC inhibitor, Apomine (apoptosis
Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promotd
GPC Biotech) Bioniche)

5 CDA-II (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix) promoter, Pharmacia}
Ceflatonin (apoptosis

promoter, ChemGenex)

10
C A combined treatment of this type can be achieved with the aid of simulta-
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds
15 according to the invention.
ASSAYS
The compounds of the formula | described in the examples can be tested
20

for a kinase inhibiting activity in by the assays described below. Other
assays are known from the literature and could readily be performed by
the person skilled in the art (see, for example, Dhanabal et al., Cancer
Res. §9:189-197; Xin et al., J. Biol. Chem. 274:9116-9121; Sheu et al.,

25 Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol. 38:237-248;
Gimbrone et al., J. Natfl. Cancer Inst. 52:413-427; Nicosia et al., In Vitro
18:538- 549).

30 Tests for the inhibition of the SphK1 activity

Test description

Biochemical assay

The kinase assay is carried out as a 384-well flashplate assay.

5 nM modified SphK1, 800 nM omega-biotinyl-D-erythro-sphingosine and 1
UM ATP (with 0.3uCi of **P-ATP/well) are incubated in a total volume of

35



(m 1H), 8.93 (s, 1H), 7.96 (s, 1H, 7.85 (d, J = 1.8, 1H), 7.63 (dd,
J=18 8.2, 1 H, 7.37 (d, J =8.3, 1H), 4.46 (s, 2H), 3.78 - 2.94
(m 5H), WO280%1580421 (m 5H), 1.96 (m 2H), 1.66 (s, A4HPCTEP2009{003817r
14.0, 12H "A73" S 449 2.98 . N _6?74" 446 2.83 N
o \ _ " A75" S. trifluoroacetate N

o0ul ( 25 mM HEPES, 5 mM MgCl,, 1mi dithiothreitol, 0.01% of Brij35,
0.1% of BSA (fatty acid-free), pH 7.4) without or with test substance (5-10
concentrations) at 30°C for 120 min. The reaction is terminated using 25 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 praportion of the kinase reaction (blank) is deter-
mined using 0.5 mM NaCl. Radioactivity is measured in topcount. ICsg
values are calculated using RS1.

10

(‘”‘_ Besides checking the activity of the substance for the purified SphK1
enzyme, it is necessary to investigate in the next step whether the sub-
stances also inhibit SphK1 in its physiological environment, i.e. in the cyto-

15 plasm of the cell.

For this purpose, the formation of S1P in U20S osteosarcoma cells which
have overproduced the enzyme through the introduction of modified
SphK1-cDNA is measured using two different methods:

1. The cells are incubated for 1 hour with substances and subse-

20 quently for 15 min with tritium-labelled sphingosine. The radioactively
labelled sphingosine is taken up by the cells in this time and converted into
S1P by SphK1. The cells are then washed and lysed using ammonia solu-

( tion. In order to separate S1P from unreacted sphingosine, an extraction is

25 carried out by addition of a chloroform/methanol mixture. Whereas the
majority of the sphingosine is transferred into the organic phase, S1P
accumulates in the aqueous phase and is quantified with the aid of a scin-
tiflation counter.

30 2. The cells are incubated for 1 hour with substances and subse-
quently for 15 min with sphingosine. The sphingosine is taken up by the
cells in this time and converted into S1P by SphK1. The cells are then
washed and lysed using methanol. The methanol solution is then evapor-

25 ated, and the S1P is taken up in lipid-free serum. The quantification of the
S1P is carried out using an S1P-specific antibody with the aid of a com-
petitive ELISA assay. The biotin-linked S1P antibody is incubated with the



435 2.78 1H NI\/R (500 MHz, DMBO-d5) 6 [ppni 9.22 (s, 1H), 7.80 - 8 00
(m 3H), % = 8.2, 1H), 7.36 (d, Jr 8.1, 1H), 4 53 (s,

3.59 (b, ‘2’9)200 '5&941 3.34 (m 1H), 3.18 (b, 2H), 2.32 (rﬁCTﬁ-lf?OOE@ §7-
1.90 (m 2H), 1.66 (s, 4H), 1.26 (d, J=635.6, 12H) "A76" 00 N 468
2.78 "ATT" 446 3.19 SON "B7" 0* N -li N NH
trifluoroacetate 435 (MtH) 3. 08

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 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 corres-

10 pondingly to a high S1P concentration.

Above and below, all temperatures are indicated in °C. In the following exam-
ples, "conventional work-up" means: water is added if necessary, the pH is
15 adjusted, if necessary, to values between 2 and 10, depending on the consti-
tution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
sodium sulfate, evaporated and purified by chromatography on silica gel

and/or by crystallisation. Rf values on silica gel; eluent: ethyl acetate/ metha-

20
nol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M*
¢ FAB (fast atom bombardment) (M+H)*
T 25 ES! (electrospray ionisation) (M+H)*

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".

30 HPLC method:

Gradient; 4.2 min

Flow rate: 2 mi/min 89:01 - 0:100 water + 0.1%(vol.) of TFA : acetonitrile +
0.1%(vol.) of TFA

0.0 to 0.2 min: 99:01

0.2 to 3.8 min: 99:01-—> 0:100

35



WD 2009/ 156041PCT/ EP2009/ 003817 - 82 - 1H NWR (400 MHz, DMSO-d5) 6

0 5P 0 R byl 735, 5 100, 785 (0 2 T 63 (d b

(d J = 12.1, 2H), 3.20 - 3 40 (m 2H);64-14 (d, J = 10.6, 2H), 2.41
-2.18 (m 3H), 206 1.89 (m 2H), 1.66 (s, 4H), 1.27 (d, J =
15.1, 12H). [ .10 I b 448 (M+H) 3.29 trifluoroacetate

SO 465 (MH_% 8?’(0492 min: 0: ﬂ)'ﬁ
Column: Chromolith Performance RP18e; 100 mm long, internal diameter 3
mm wavelength: 220nm

Retention time Rt. in minutes [min].

Method B

Gradient; 4.2 min

Flow rate: 2 ml/min 99:01 - 0:100 water + 0.1%(vol.) of formic acid: aceto-
10 nitrile + 0.1%(vol.) of formic acid

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

3.81t0 4.2 min: 0:100
15 Column: Chromolith Performance RP18e; 100 mm long, internal diameter

3 mm wavelength: 220 nm

Examples for the preparation of starting materials

20 Preparation of the bromocarbonyl compounds:

2-Bromo-1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone:

.
L 25 PTT Br

Y

25 g (143 mmol) of 1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone are dis-
30 solved in 750 ml of THF, 64.7 g (172 mmol} of phenyltrimethylammonium tri-
bromide are added, and the mixture is stirred at room temperature for 15 h.
The precipitate formed is filtered, and the filirate is evaporated to dryness.
The residue is taken up in ethyl acetate, washed 2x with saturated sodium
35 hydrogencarbonate solution and 1x with saturated sodium chloride solution,

the organic phase is dried over sodium sulfate and evaporated to dryness.



trifluoroacetate "B10" -014 N | MO OH
trlfluoro 1H NMR (400 MHz, DVBO-d5) 6 [ ppn] 906{%P
7. 96&?)3%3&1%?0417 86 (d, Jr 1.8, 1H), 7.64 (dd, 441 FRHHP2409p93817
"'In 8.2, 1H), 7.37(d,J:—%3, 1H), 4.42 (b,
Yield: 62 g, white solid; HPLC: Rt.= 3.06 min.
The following compounds are prepared analogously to the procedure men-
tioned above. In some cases, purification by column chromatography on
S silica gel is necessary:
Starting material Product Rt. In min
C OH OH
- Synthetic Communications 20
877-892
15
Br 3.42
Journal of Organic Chemistry
1084, 51(26), 5265-5267 )
20
Br 3.41
US 2005/0148590
(‘ 25
Br
US 2005/0148590
30
Br 3.59
US 2005/0148590

35




1H), 3.62 (d J— 11 0 2H), 3.41 (superinposed, 2H), 3.15 - 3.02
(m 4H), (m 3H), 1.98(q, J= 12.6, 2H), 1.67(m 6H),

1.47 (m ‘2’9)2009“56‘14‘35 (m 2H), 1.27 (d, J= 16.1, 12H) PCB‘iE(r“%OWOzgS”
463 (M+H) 3. 15 , N trifluoroacetatest- WO

2009/ 156041PCT/ EP2009/ 003817 - 83 - "B12"
¢©i @j/ﬁlr 3.53
5 . i
Journal of Organic Chemistry
1963, 29(9), 2248-2255
10 é :ij é i:) Br
(‘“4 Journal of Organic Chemistry
o 1963, 29(9), 2248-2255
H H
15
Br
20 i g[ j N i i j E
3.99
L s ' 3.40
Br (Meth. B)
30 Preparation of the 2-(piperidin-4-yljthiazole compounds:

4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl}-
piperidine hydrobromide ("C1"):

35



1 0. 464 3.20 trifluoroacetate "B13" 1H NI\/R (400 1H) 7 85
(s, 1H), d, (superinposed, 2H), 1.66 (s, 435 I'-qg:

N, .." hy‘HP&B‘i‘ﬂ(”éF?“é MHz, DVBO-c15) 6 [Ronj 7.98 (s 1 T’Ef’z‘?“?/“@-’sf*”
2H),764(d J =10.0, J =8.3, 1H), 46729 (b, 2H), 3.0-4.0 8H),
2.33 (s, 2H), 2.19 - 2.00(m 4H), 1.27 (d, J = 12.3, 12H

" B14" (MtH) 3. 38 \ al trifluoroacetate

5
14.2 g (31.2 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-
naphthalen-2-yljethanone and 7.6 g (31.2 mmol) of fert-butyl 4-thiocarba-
moylpiperidine-1-carboxylate are suspended in 210 ml of ethanol and
10 refluxed for 15 h. The reaction mixture is cooled to room temperature and
( evaporated. The oily residue is stirred with 50 m! of acetonitrile, the solid is

filtered off with suction and washed with acetonitrile and diethyl ether. The
residue is dried in vacuo.

15 Yield: 10.3 g, white solid. The product is in the form of the hydrobromide;
ESI: 355 (M+H); HPLC: Rt.=2.93 min.

4-[4-(5,5,8,8-Tetramethyl-5,6,7 8-tetrahydronaphthalen-2-yl)thiazol-2-yl]-

piperidine hydrochloride:

'H NMR (400 MHz, DMSO-dg) 8 [ppm] 9.12 (s, 1H), 8.87 (s, 1H), 7.97 (s,

1H), 7.87 (d, J = 1.8, 1H), 7.66 (dd, J=1.9, 8.2, 1H), 7.38 (d, J = 8.3, 1H),

3.53 —3.37 (m, 3H), 3.30 — 3.50 (superimposed, 3H), 3.06 (g, J = 11.9, 2H),

( - 2.51 (dt, J= 1.8, 3.6, 5H), 2.38 — 2.17 (m, 2H), 2.13 — 1.88 (m, 2H), 1.67 (s,
4H), 1.28 (d, J = 13.7, 12H).

20

The following compounds are prepared analogously to the procedure men-
tioned above. In some cases, purification by column chromatography on

30 silica gel or by preparative HPLC is necessary:

35



Exanpl e 4 25 Preparati on of ted-butyl
(2 {4-[4 tetramethyl-5, 6,7, 8- tetrahydronaphthal en
-2-yl] p\"ﬁé‘??% fsh04) yl | et hyocarbamate ("A41") WO rtdpatislonin?”
2009/ 156041PCT/ EP2009/ 003817 - 84 - 30-$3¢0.35 nmol) of
2- met hoxyet hyl am ne are dissolved in 3 m of DV, 56 ng (0.35 nmol)

of 1, 1'-carbony| diim'dazole are added, and the mxture is stirred at
roomten'per a fnr 100 nr'n fn ')Q If‘n"n'\|\ n'F /]/]/]

CUTr C 1 VUl 1T, L 9U 1Ty YT &9 Irirot

(5,5,8,8-tet ramat%?’i’”g n@)atgnag tet rahydr onapht hBTagHet - yfithiazol Zt g :g if‘s"

5 p| peri di ne hurlrnhrnm de_and-64 n1{ﬂ 46 mml\ of triet h\/l
sub- sequently added, ang t he reaction m'xture rSastir at rpom

tenperature (for gAJeactipn mxture is g ed, d [ he
re5|due|s gur ' m chr one OMRyONn N i cC . 10)i el d:
13 ny 5) "A41" ]} 20| | 8r ESI{ HPLC. 3.71 mn. The
foll om ng corrp%0 re preparedl anarsg to the procedure
nment i oned alove: npound No. Struc ur 8 (MtH) HPLC Rt. in|{ mn.
" A42" 484 13.16 S O "A43" 504 3.17 S> o ei SONO

10 Br @I
C rc2y

hydrochloride
15 "H NMR (500 MHz, DMSO-dg) & 2.94

[PPM]8.99 (s, 1H), 8.73 (s, 1H), 7.98 (s, .
1H), 7.91 (s, 1H), 7.68 — 7.57 (m, 1H), | [M+H]
7.09 (d, J = 8.0, 1H), 3.34 — 3.46 (m,
20 3H), 3.07 (dd, J = 9.9, 13.0, 2H), 2.74
@, J = 6.3, 2H), 2.26 (d, J = 11.9, 2H),
1.97 (dd, J = 11.7, 22.1, 2H), 1.81 —
1.72 (m, 2H), 1.72 — 1.59 (m, 2H), 1.30

. s, 6H
C (s. 6H)
’ S
y/ H
a®)
Br
2.88
30 (HCSH)
trifluoroacetate 327

"H NMR (400 MHz, DMSO-dg) 3 [ppm] | [M+H]
8.30 (s, 1H), 7.86 (s, 1H), 7.66 (d, J =
8.2, 1H), 7.59 (s, 1H), 7.39 (d, J = 8.2,
1H), 3.1 — 3.5 (superimposed, 4H),

35




"Ad44"  H2N S 456 3.33 -ei SO NO WD 2009/ 156041PCT/ EP2009/ 003817 -

85 - "A45" CFl |-l 498 3.26 ---(N S0 "A78" [ H (=0
__S)___oVON§70 3.76 "A7T9" 470 3.74 SO  PCT/EP2009/003817

-89 -

2.87—2.73 (m, 4H), 2.10 (d, J = 12.7,
2H), 1.60-1.80 (m, 6H), 1.26 (s, 6H)

(&3]
ED;
=

Q@(UO

IIC4II

10 >O 2.59
r 299
[M+H]

(||C5|'I'

15

83

O
d BrH

(ce)

2.98
20 'H NMR (400 MHz, DMSO-ds) & [ppm]

9.24 (s, 1H), 8.97 (s, 1H), 7.94 (s, 1H),| 341

7.75(dd, J=16,7.9, 1H), 7.69 (d, J = [M--H]

__ 1.3, 1H), 7.20 (d, J = 7.9, 1H), 3.51 —

o 3.23 (m, 3H), 3.04 (q, J = 12.4, 2H),

2.24(d, J =118, 2H), 2.07 - 1.81 (m,
4H), 1.30 (d, J = 9.8, 12H)

30

g

, 5 255
N'}_OH (Meth.
B)

BrH
327

(llC?ll) [M+H]

35



Exampl e 5
4-[4- (5,5,
2-yl ] pi

3- met hoxy- 1-
o]

Preparati on of

3- et hoxypr opyl

8,8-tetramethyl-5, 6,7, 8-tetra20hydr onapht hal en-2-yQ hi azol -

pewpcﬁ“ﬁ%lﬁﬂﬂar boxyl ate ("A46")

pr opanol

41 p1(0.42 molPLTEEP2009/003817
are dissolved in 37glL of DWMF, 69 ng (0.42 mmol)
f 1,1 -carbonyl diimdazol e are added, and the m xture is stirred at

Preparation of 4-(2-methyl-3-{4-[4-(5,5,8,8-tetramethyl-5,6,7, 8-tetra-
hydronaphthalen-2-yl)thiazol-2-yl]piperidin-1-yl}propyl)morpholine, ("A1")

35

roomtenperature for 2 h. 122 ng (0.28 mmol) of 414-
(5,5,8,8-tetranethyl1-5,6,7, 8-t etrahydronapht hal en-2-yQ hi azol - 2-y1] -
pi peri di ne hydresj oni de e subs : [
mxture is gtirr¢d at mtame
m xture is WO $PCT/ EPR0O09/
residue is tlak¢ ace
sat urat ed sddi ] #'bona
chl ori de soljut iOn. The crude m xt ure~fs™urified by colum
chr omat ogr aghy on S|I|ca gel . Yield: 90 ng of(qﬁ§ ", ESI: 471 ( MtH)
HPLC. 4.20 n Tgcoppotmds—are—prepared ana.ogous y—to
t he procedur tur (N%H) HPLC
R. in mn. roa Hate
" A48" 504
BrH
10
- ("Cgll)
C =
4 H
N 3.20
r
15 BrH 383
[M+H]
(I’l’C101l
’ y/ H
N 3.18
20 r
383
[M+H]
(IIC11II)
’ S>—O 2.48
— y) H (Meth.
- 25 k N B)
r BrH
313
(IIC1 2") [M+H]
Example 1
30




. 110 " A49" 496 3. 28 @] " AS0" 510 3. 32 @]

}fu_fl_ uor ogeShihe 6?‘1\‘n+\£|)0 iggg/ 156041PCT/ EP2009/ 003817 - 87, . “B15"

-71 -

@DTW o\)/WA

"AT" <"__>

10
200 mg (0.46 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphtha-

( len-2-yl)thiazol-2-ylpiperidine hydrobromide are irradiated in the microwave
at 160°C for 2 h with 122 mg (0.69 mmol) of 4-(3-chloro-2-methyl-propyl)-
morpholine in 5 mi of ethanol and 320 pi (2.3 mmol) of triethylamine. The

15 reaction mixture is evaporated and purified by column chromatography on
silica gel. The product is purified further by preparative HPLC.
Yield: 49 mg of "A1" trifluoroacetate, yellowish oil; ESI: 496 g/mol [M+H],
HPLC: Rt. = 1.94 min.

20
Example 2

Preparation of 1'-ethyl-4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
. thalen-2-ylythiazol-2-yl]-[1,3']bipiperidiny| ("A2")

| ?‘Q” C’/QH - N)_AZQ_C%

30
500 mg (1.41 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,8,7 8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl]piperidine are suspended in 40 ml of DMF
with 210 mg (1.42 mmol} of 3-chloro-1-ethylpiperidine, 360 mg

35

(4.29 mmol) of sodium hydrogencarbonate and 210 mg (1.40 mmol) of
sodium iodide and irradiated in the microwave at 120°C for 6 h. The



598 o --t- 1. Exanpl e 6 Preparation of
2-pyridin-4-y1-1-{444-(5,5, 8, 8-tetranethyl-5, 6, 7, 8-tetrahydr onapht hal
en- 2- yor hWEZPYB6AY i peri di n-1-y1} et hanone ("A51") F6A/ER00@0887
mol ) of 4-[4-(5,5,8,8-tetramethyl-5, 6,728-tetrahydronaph-

25t hal en- 2-yQt hi azol - 2-yl ] pi peri di ne hydrobrom de, 81 ng (0.46 nmol)
of pyri- din-4-ylacetic acid, 202 p1l(1l.84 mol) of

4- et hyl nor pholine, 361 ng (1.84 mml) of EDO and 135 ng (0.73 mol)
of HOBt are HASHgNRtUrg is gvaporgtearandLhg residpe dzidissovedin eifer at ur e
for 24 h. Th j TN [ i tur, '

chl ori de sol ﬁcgéﬁ%ﬁ&%ﬂa%’@éxt ra%?gdﬁwef(ﬂﬂgﬁﬁﬁ] a%% Igggﬁjg%émmbg?%%rﬁi o
phase is sepategtaw phfifiediby edluovechmocktographlyfat silieendeevaporated to

dryness. The,crude m xtyre,i s purified by colum c ma raphy on
silicazgel . €l 415 79 fg Agr '"VAEQ?LG*?'O . by YNRtE)S. Eﬁ%még%!rﬂgrm n.
WO 200 /156%«#}@/ EP2009/ 003817 - 88 - The foll owi ng conpounds are

prepared anaj o odslg to the procedure nentioned above: Conpound No.
Structure ESH&M-?I)( GPMHRDMSO-gs)d [ppseRt1.19.(b, TH),\7.93 480113), 7465 (s\

2H), 7.11 (d, J = 8.4, 1H), 3.0 — 4.0 (superimposed, 7H), 2.76 (d, J = 19.6,
4H), 2.15 - 2.45 (b, 5H), 1.85—2.10 (m, 4H), 1.73 — 1.82 (m, 4H), 1.20 -
10 1.38 (m, 7H).

The following compounds are prepared analogously to the procedures men-

tioned above:

15
Compound Structure ESI | HPLC
No. (M+H)| Rt. in
mirn.
1|A3ll S
20 l 3 356
N N}
e
AL 426
»

hydrochloride
1IA5!I \
S N 466
A J‘O
30 N N
hydrochloride

IIA6II

S /
35 I N)\CNI \

370




"A53" 010 542

n n * 1
ASS I o 2009156041

10

15

20

30

35

SO N OH "A54" el S 568 e

PCT/EP2009/003817

-73-

hydrochloride

"H NMR (500 MHz, DMSO-dg) 6 [ppm] 7.86 (s, 1H), 7.60 — 7.66 (m, 2H),
7.10 (d, J = 8.5, 1H), 3.01 — 3.12 (m, 3H), 2.87 — 2.96 (m, 2H), 2.76 (d, J
=19.4, 4H), 2.64 (t, J = 6.3, 2H), 2.56 (s, 6H), 2.24 (t, J = 10.7, 2H), 2.08

(d, J = 11.5, 2H), 1.89 — 1.68 (m, 6H)

"A7" \ 410
» "
hydrochloride
"A8" 8 411
[ )
N 3\
&Nk
hydrochloride
"AQ" Cl S 399
hydrochloride

'"H NMR (500 MHz, DMSO-dg) 0 7.92 (s, 1H), 7.85(d, J = 1.8, 1H), 7.65
(dd, J = 1.8, 8.2, 1H), 7.36 (d, J = 8.3, 1H), 5.01 (b, 1H), 3.55 — 3.75 (m,
2H), 3.10 — 3.50 (superimposed, 4H), 2.50 — 2.90 (m, 3H), 2.08 — 2.22 (m,

2H), 1.82 —2.00 (m, 2H), 1.66 (s, 4H), 1.27 (d, J = 17.6, 12H)

!'IA1 OII

373

|IA11II

’ :}\CNIOH

hydrochioride

343




440
HOO\ _ A-
5
10
C
15
20
C 2
30
35

hydr ochl ori de

"A56" .0 NS?)::), HI nuN O 584

Wonzﬁ‘@?l"s«soﬁo S 47l N OH O PCT/EP2009/003817
- 74 -
"A12" S 429
O
N &
HO OH
hydrochloride
"A13" OH 357
S _/—/
O
N
"A14" S, 373
O
N ‘>_\ '
HO OH
IIA1 5" S 373
O
N D5
HO OH
"A16" S, 413 | 2.94
O
N \_\
OH
hydrochloride

"H NMR (500 MHz, DMSO-dg) 5 [ppm] 10.02 (s, 1H), 7.96 (s, 1H), 7.86 (s,

1H), 7.65 (d, J = 8.2, 1H), 7.37 (d, J = 8.3, 1H), 3.30 — 3.80 (superimposed,
5H), 3.00 — 3.20 (m, 4H), 2.39 — 2.18 (m, 3H), 2.03 — 2.17 (m, 2H), 1.87 (s,
2H), 1.67 (s, 4H), 1.27 (d, J = 16.8, 12H)

IFA1 7“

S,
5O
N _H
HO o—

hydrochloride

443

3.00

"A1 8"

| }‘Q“%C

hydrochloride

468

2.88




WD 2009/ 156041PCT/ EP2009/ 003817 - 89 - "A58" 0.1 1 d 595 *Th
ok 0 0 X- "A5Q" ** 592 00 N)-0
WO 2009/156041 PCT/EP2009/063817
-75 -
"A1Q" | S 466 | 2.87
p)
N>-Q _\_h< >
5 hydrochloride
"A20" S, 470 | 2.76
H
Oy
N _>J
HO
10 hydrochloride
“A21" | S 452 | 2.80
. y
C g\:@/EN)O _\_,O
hydrochloride
15 "A22" S 429 | 2.88
O
N _>_\
HO OH
trifluoroacetate
20 "A23" S 480 | 2.83
O
SC AR
C ~ hydrochloride
‘ 25 "A24" | S, 0 543 | 3.11
Y/,
s >—©
B—N
o H
hydrochloride
30 "A25" i S>_O 468 | 2.07
Y/
N0
hydrochloride

35




HW"----N  "A60" S. s) (Th. pqy 71-c,-0 N OH 568 "A61" sio S Y-
569 Ow% 9689/156041'\I N H N2 AB2" S S 542 PCT/EP2009/003817
-76 -
"A26" | S 454 | 2.87
Y/
N Ny
5 hydrochloride
1] " H
A27 N\fo 454 | 3.00
O
N
10
C "A28" . O 480 | 2.82
O
N _\J
15
hydrochloride
"A20" S 440 | 2.85
Lo~y
20 '\
trifluoroacetate
"A30" S, 496 | 2.80
O
C " N
“- 25 N P
hydrochloride
"A31" |S)-Oq 482 | 3.08
Y/ S\
30 N _>"‘k P
O
hydrochloride
"A32" | S}—Q 413 | 2.19
V.
N NS
35 \




0O HOH "A8

2009/ 156041PCl YEP2009/ 003817 -
(S) - 2- ami WE- A0V HE

8-tetrahydro
("A63") 1
((S)-1-(3Hi
[4- (5,5, 8, 8-
]- piperidi

N )

90 - Exanple 7 Preparati on of

m dazol - 4-y1) - 1- {414 (5, 5, 8, 8-t et r a- SEYFRPVHOESI7
napht hal en- 2-yQ hi azol - 2-yl ¥pi-peri di n-1-yl | - propan- 1-one
5 250 nmg (0.42 mmol) of tert-butyl

m dazol - 4-yl net hyl ) - 2- oxo- 2- { 4-

0" ** §397 3.71

?-v1

Le;panth§;_5_541T8_Lgrrnhvdrnnanhthalpn 2-yQthiazaol -
-1-yllethyl)carbamate are dissglved in 20 ofl |

di chl or onet h
tenperature
the organic
col um chron
i n acetone,
forms in the

arrb NAMR (300dMidz, BMISO- d@)rtﬁ)mmn] C.98qed1idn .88 Kd, hbd 1aB, tidom

PhetBil a8 EIH TG Ira s T T A B

B2 TOr(aoberimposéd,i X9y, addo - Fag Arswluatas emdbRso 9844, J
anda(gtlb—lwof%lszgqeyt usi ng 1@% A white gpem?;ltatg
Pécesi2Hwnhi Ch is filtered off with sucti on, washed with

n AL AN
J

et hel’ and dl’ [l ud II CI u LUU Ily AI U IIyUI U\.rlll S
25whi te solild; o 492 (M The f ol C ounds are Jr%fb%r ed-01
anal ogously [to the prlocedure Motipound No.
Structure
10 trifluoroacetate
C "H NMR (400 MHz, DMSO-dg) 6 [ppm]10.18 (s, 1H), 7.98 (s, 1H), 7.86 (d, J =
1.7, 1H), 7.65 (d, J = 8.2, 1H), 7.37 (d, J = 8.3, 1H), 3.52 (m, 2H), 3.35 (m,
. 1H), 3.10 (m, 2H), 2.77 (t, J = 6.3, 3H), 2.31 (d, J = 13.9, 2H), 2.03 (d, J =
12.7, 2H), 1.66 (s, 4H), 1.27 (d, J = 13.4, 12H)
"A34" | S 383 | 3.06
Y/,
@EI\?‘_Q_\
20
hydrochloride
"H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.70 (s, 1H), 7.96 (s, 1H), 7.86 (d, J =
1.7, 1H), 7.65 (dd, J = 1.8, 8.2, 1H), 7.37 (d, J = 8.3, 1H), 3.55 — 3.62 (m,
C. o5 2H}), 3.33 - 3.44 (m, 1H), 3.19 - 2.99 (m, 4H), 2.32 (d, J = 13.9, 2H), 2.04 (d,
J =12.9, 2H), 1.67 (s, 4H), 1.35 - 1.18 (m, 15H)
"A35" 0/ 573 | 2.97
O
U000
"A36" 468 | 2.80
® w
Y/ N
N>_—C U
35




ESI (MtH) HPLC Rt. in mn. "A64" OS S 0 HNH2 OH 442 / N

WO 2009/ 156041PCT/ EP2009/ 003817 - 91 -  hydrochloride "A65" SO S
468 40WQ 2009/15}3(12}-] 0\ PCT/EP2009/003817
-78 -
I|B1" | S>_C
y/ N
N
\—\N 482 303
w (M+H)
5 <_°
I!Bzu S
" AN
OH
trifluoroacetate
10
C "H NMR (400 MHz, DMSO-dg) & [ppm] 8.14 (s,
: 1H), 7.89 (s, 1H), 7.84 (d, J = 1.8, 1H), 7.64 (dd, | 427 (Mi'g
J=18,82 1H),7.35(d, J=8.2, 1H), 406 (b, |™MH|
- 1H), 3.40 (t, J = 6.2, 2H), 3.04 (m, 1H), 2.98 (d, J
= 11.6, 2H), 2.35 (t, J = 6.9, 2H), 2.10 (dd, J =
13.4,26.1, 4H), 1.73 (dd, J = 12.1, 24.1, 2H),
1.66 (s, 4H), 1.56 — 1.39 (m, 4H), 1.27 (d, J =
17.2, 12H)
20 ||Bsu S
Lo~
" N
OH
C 1
25 H NMR (400 MHz, DMSO-dg) & [opm] 7.8 s,
1H), 7.65 (d, J = 8.2, 1H), 7.59 (s, 1H), 7.38 (d, J (ﬁng) 2.89
= 8.2, 1H), 4.52 (b, TH), 3.40 (t, J = 6.0, 2H), 2.99
(dt, J = 6.0, 7.8, 1H), 2.93 (d, J = 11.8, 2H), 2.76
30 (t, J = 6.3, 2H), 2.30 (t, J = 6.9, 2H), 2.03 (1, J =
10.8, 4H), 1.81 — 1.58 (m, 6H), 1.54 — 1.38 (m,
4H), 1.25 (s, 6H)
"B4Il S
| N/>_<:/\N\_\ 3990
3.05
35 OH (M+H)




11H hydr ochl ori de "A66" O S 484 N | i mNH2

hydrochl ori de HO S. | 495 Ni - (Th
WO 2009/156041 PCT/EP2009/003817
-79 -
hydrochloride
IIBSII S
| ,%‘C“‘\_\_\
427
(M+H) 3.09
5 OH
hydrochloride
llB6ll s
O
413
OH (M+H) 3.13
10
( hydrochloride
Example 3

15 Preparation of fert-butyl (2-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yljthiazol-2-yl]piperidin-1-yl}ethyl)carbamate ("A37")

| 4 H
20 @/CZ)‘_C)I " /koj\ﬁ/vo
BrH
: SO
C 25 - "A3T"

10 ml of THF and 200 pl of glacial acetic acid are added to 200 mg

(0.46 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-
30 yhthiazol-2-yl]piperidine hydrobromide, and 154 mg (0.92 mmol) of tert-
butyl (2-oxoethyl)carbamate are added. 195 mg (0.92 mmol) of sodium
trisacetoxyborohydride are subsequently added, and the reaction mix-
ture is stirred at room temperature for 24 h. The reaction mixture is fil-
tered, the mother liquor is evaporated, and the residue is purified by

35
preparative HPLC, giving "A37";



Q.
NH2

"A68" 55 468 S
"A70" S

10

15

20

25

30

35

WO 2009/156041

% oH  "A69" S 469

- 80 -

ESI: 498 (M+H), HPLC: 3.34 min.

S N

PCT/EP2009/003817

The following compounds are prepared analogously to the procedure

mentioned above:

Compound Structure ES] |HPLC
No. (M+H)| Rt. in
min.
"A38" S, 413 | 3.05
O
N OH
"A39" |S>—Oq 474 | 3.71
y/
% g__
(o]
"A40" S 427 | 3.04
O
N
OH

"H NMR (400 MHz, DMSO-dg) d [ppm] 7.93 (s, 1H), 7.86 (d, J = 1.8, 1H),
7.66 (dd, J=1.8, 8.2, 1H), 7.37 (d, J = 8.3, 1H), 2.80 - 3.60 (m, 10H), 1.7 -
2.3 (m, 6H), 1.67 (b, 4H), 1.3 — 1.66 (m, 2H), 1.28 (d, J = 13.5, 12H)

frifluoroacetate

A7 S
ol
%& 449 | 2.78
N
I
IIA72II S
O
T
\
N 449 | 2.84
H

"H NMR (500 MHz, DMSO-dg) & [opm] 15.53 — 12.89 (m, 1H), 10.87 —9.73




442 0 "oNH2 H OH "A81" SO S 398 2.78 trifl uoroacetate

WO 2009/ 156041PCT/ EP2009/ 003817 - 92 - "B16" /Th ONH SO0*/ 498 (mtH)

3.21 - WOXY156P4E | yor oacet at e PCT/EP2009/003817
.81-

(m, 1H), 8.93 (s, 1H), 7.96 (s, 1H), 7.85 (d, J= 1.8, 1H), 7.63 (dd, J = 1.8,
8.2, 1H), 7.37 (d, J = 8.3, TH), 4.46 (s, 2H), 3.78 — 2.94 (m, 5H), 2.43 — 2.21
(m, 5H), 1.96 (m, 2H), 1.66 (s, 4H) 1.27 (d, J = 14.0, 12H)

|'|'A73"
J 449 | 2.98
HA74|I )_Q
10 446 | 2.83

_N
"A75"
L~
15 _Kﬁ 435 | 2.78
H

trifluoroacetate

"H NMR (500 MHz, DMSO-ds) & [ppm] 9.22 (s, 1H), 7.80 — 8.00 (m, 3H), 7.63

20 (d, J =82, 1H), 7.36 (d, J = 8.1, 1H), 4.53 (s, 2H), 3.59 (b, 2H), 3.47 — 3.34
(m, TH), 3.18 (b, 2H), 2.32 (m, 2H), 2.10 — 1.90 (m, 2H), 1.66 (s, 4H), 1.26 (d,
J=15.6, 12H)

"A76"
- 25 @I@% 468 | 2.78

I'IATT" >_C
446 | 3.19

IIB7II I
V.
' NH 435
ehy| 308

35 trifluoroacetate




10Exanpl e 8 Preparation of

(S)-2-am no-3-(3Hi m dazol
5, 6, 7, 8- t WOy B/ H66Hapht hal en- 2-

one ("A82")

20 255

mmol ) of 5-nethyl-4-
(0.46 mmol ) of 444-(5,5, 8, 8-

tetranethyl-5,6,7, 8- tet rahvdronapht hal en-2-yQ hi azol -

-4-y1)-1-{414- (5,5, 8, 8-tetranet hyl -

ypt hi azol - 2- yapi peri di n- PCIIBR0@@BE11 -
pl(1.84 mmol ) of_gpiethylamine and 97 nmg (0.51

I soxazol esul fonyl chloride are added to 200 ny

2- yaplperldlne

hydro- (- 25 bron de Nh&R(é@OMHﬂIW&@d@eﬁnﬁ:prﬂ]‘@?B@ct i on m Xture
is stirred at roomte eaction XtUIEIS
washed wi th |sat urat edngg)d (ﬁyﬁﬁoaégc(ﬁ’r BHE:&@ &jmrjutff H)t he orgdnic
phase is drijed over soﬁBﬂl(ﬂ S 83t eHpmohepdr I Eied By, £66
chromat ography on silj .., The pro t, | rystal - 30]jsed frgm
ether. _Yield: 98 ng oH ' Aggs,(dwﬂrﬂg-1sg|ﬂ'§-cﬁ-i@s§-:4¥2@o i) R =1|3.83
min. e folll owing is| @by ai10es) 22t #YOES8/(m W), 2.06 - 1.89 (m,
2009/ 156041RCT/ EP2009/.Q03 Structure ESI (WWH)
HPLC Rt. inlmin. "A83 ﬂ% %éé%h ‘33821290‘%0— 9%1’\'?2“ 94
Phar macol ogi|cal"gfata | Met ki nas snhl p:tj on (enzynme assay)
N 448
3.29
e trifluoroacetate
- ||Bgl! I S}_C
Y N
@i,q _@\ 485 | oo
15 4 (M+H) |~
OH
trifluoroacetate
IIB10" S
o4O
N ‘\_\_\
20 OH
trifluoroacetate
"H NMR (400 MHz, DMSO-dg) & [ppm] 9.06 (s, 441
¢ 1H), 7.96 (s, TH), 7.86 (d, J = 1.8, 1H), 7.64 (dd, |+hy| 307
} 25 J=1.8,82, 1H), 7.37 (d, J= 8.3, 1H), 4.42 (b,
1H), 3.62 (d, J = 11.0, 2H), 3.41 (superimposed,
2H), 3.15 - 3.02 (m, 4H), 2.20 — 2.40 (m, 3H),
1.98 (q, J = 12.6, 2H), 1.67 (m, 6H), 1.47 (m, 2H),
30 1.35 (m, 2H), 1.27 (d, J = 16.1, 12H)
HB11II I S
N%CN_tN/‘- 463
\
//N (M+H) 3.15
trifluoroacetate

35




TabI e 1 Oorrpound No | C50 Conpound No. 1C50 "Al" C "A31" B "A2" B
"A"A4" B "A34" A B "A35" C C "A36" B "A7" C

" A32" " A33'
" A37" C W@ 2089/15&9‘8"' A A "A40" A "AL0" "A41" B "Al|" PCT/EP2009/003817
-83-
||B-[2ll S
464
l;}g (M+H) 3.20
5 trifluoroacetate
IIB13H I S)_C
4 N
N H
E j | _>_N
hydrochloride
10 ] 435
H NMR (400 MHz, DMSO-ds) & [ppm] 7.98 (s, (M+H) 3.05
C 1H), 7.85 (s, 1H), 7.72 (s, 2H), 7.64 (d, J = 10.0,
1H), 7.37 (d, J = 8.3, 1H), 4.49 (b, 2H), 3.0-4.0
(superimposed, 8H), 2.33 (s, 2H), 2.19 — 2.00 (m,
15 2H), 1.66 (s, 4H), 1.27 (d, J =12.3, 12H)
|IB14H S \
/H N
N ) N 477 | 4 g
P (M+H)|
20 trifluoroacetate
Example 4
. o5 Preparation of tert-butyl (2-{4-[4-(5,5,8,8-tetramethyl-5,6,7, 8-tetrahydro-
naphthalen-2-yl)thiazol-2-yllpiperidin-1-yl}ethyl)carbamate ("A41")
o |
30 H, NSO
CcD, DMF |
35

"A41 "



B "A42" B "Al 2" B "A43" B "Al13" B "A44" C "Al4" B "A45" C "Al5" B

"AdG" " " " "O"ALT7" A "A48"  "AL8" B "A49" "Al19" B "A50"

"A20" A" 120§9/1§§§{1.. B "A52" CO "A22" A "A55" PCT/EP2009/003817
-84 -

30 pl (0.35 mmol) of 2-methoxyethylamine are dissolved in 3 ml of DMF,
56 mg (0.35 mmol) of 1,1"-carbonyldiimidazole are added, and the mix-
ture is stirred at room temperature for 2 h. 100 mg (0.23 mmol) of 4-[4-
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yfthiazol-2-yi]-
piperidine hydrobromide and 64 ul (0.46 mmol) of triethylamine are sub-
sequently added, and the reaction mixture is stirred at room tempera-
ture for 15 h. The reaction mixture is evaporated, and the residue is
purified by column chromatography on silica gel.

10 Yield: 13 mg of "A41", white solid; ESI: 456 (M+H), HPLC: 3.71 min.

( | The following compounds are prepared analogously to the procedure
mentioned above:
15 Compound Structure ESI [HPLC
No. (M+H)| Rt. in
min.
"A42" \ 484 | 3.16
20 S N
o O
0
( "A43" . AR 504 | 3.17

° @I*CH )

"Ad4" H, 456 | 3.33
H 0
30

35



"A23" B "A57" "A24" B "A63" "A25" B "A64" "A26" B "AG5" "A27" B

"AB6" - 95 - "A28" A "AB67" C "A29" B "A68" B "A30" A "A69" B
conpound K& 2P¥EEYonpound No. 1C50 "A70" B "A81" A A71PCTBEP2009f003817
-85 -
"A45" S 498 | 3.26
H /~
O
N o
5
I|A78II /
s H_<‘°
IN}CN"« 470 | 3.76
o)
10
IIA79II
4 N—(
E;@/L/N Y 470 | 3.74
15
Example 5

Preparation of 3-methoxypropyl 4-[4-(5,5,8,8-tetramethyi-5,6,7,8-tetra-
20 hydronaphthalen-2-ylythiazol-2-yllpiperidine-1-carboxylate ("A46™

. @I*@ oo
25 0—

S
I J
-_— 0 l!A46ll
30
41 ul (0.42 mmol) of 3-methoxy-1-propancl are dissolved in 3 ml of DMF,
69 mg (0.42 mmol) of 1,1'-carbonyldiimidazole are added, and the mixture
is stirred at room temperature for 2 h. 122 mg (0.28 mmol) of 4-[4-
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-y}thiazol-2-yl]-
35

piperidine hydrobromide are subsequently added, and the reaction mix-

ture is stirred at room temperature for 3 days. The reaction mixture is



" A82"
" A76"
n BSII

B

B "A72" A "A83" C "A73" A "Bl1" B "A74" B "B2" A "A75" A "83" A
c"B4" A "Ar7" B "B5" A "A78" B "B6" A "A79" B "B7" A "A80" B
WQQZDO%ISGMI-- A "810" PCT/EP2009/003817
- 86 -

10

15

20

25

30

35

evaporated, the residue is taken up in ethyl acetate and washed with 1 N

HCI, saturated sodium hydrogencarbonate solution and saturated sodium

chloride solution. The crude mixture is purified by column chromatography
on silica gel. Yield: 90 mg of "A46", ESI: 471 (M+H), HPLC: 4.20 min.

The following compounds are prepared analogously to the procedure

mentioned above:

Compound Structure ESI | HPLC
No. (M+H)| Rt. in
min.
IIA47'II 0 .27
s 0_/— 514 | 3
= -
N X N
trifluoroacetate
"A48" sz 504 | 3.17
0
| S
)
o
"A49" "(j 496 | 3.28
I S 0_/_
)
IO
"A5Q" 510 | 3.32
l S O—Q
y)
Sealea
trifluoroacetate




A 'B11" A "Bl2" B11813" A "814" 03 A "B15" "Cl10" B "Bl6"
"Cl1" C 10 nM- 1 gMA 1 jiM- 10 pM = B > 10

2009/ 1560&’%??’5%3%09/ 003817 - 96 - The fol | owi ng exanplk é%'p'Fl’eZP%"(@3§‘6
medi canments: 5 Exanple A: Injection viaBg-A solution of 100 g of an
active ingredient of the formula | and 5 g of di-sodium

hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10usi ng 2 N pygreehtorte—actd—sterile filt gdint

i njection vijl s?'Pyophilised under sterile con t|o Oand se¢al ed
under sterile conditipns. Each injection vial _%E 5 ng|of adtive
i ngredi ent. [15Exanpl e B: Supposito#s es m X& g of |agyagtive
i ngredi ent of the forpul a h ofN ya Iec in and &ﬁﬁ% g 4d%

cocoa butter| is nelted, 7t d
5
Example 6
10

Preparation of 2-pyridin-4-yl-1-{4-[4-(5,5,8,8-tetramethy|-5,6,7,8-tetra-
hydronaphthalen-2-yljthiazol-2-yl]piperidin-1-yliethanone ("A51")

H

T O
¥/, H [8)
N +
2
BrH f _Jcm
N
20 . QQ/E \_
¥/,
"A51||

200 mg (0.46 mmol) of 4-{4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaph-
(. o5 thalen-2-yl)thiazol-2-yl]piperidine hydrobromide, 81 mg (0.46 mmol) of pyri-

din-4-ylacetic acid, 202 pl (1.84 mmol) of 4-methylmorpholine, 361 mg
(1.84 mmol) of EDCI and 135 mg (0.73 mmol) of HOBt are dissolved in
10 ml of THF and stirred at room temperature for 24 h. The reaction mixture
is added to saturated ammonium chloride solution and extracted with ethyl

30 acetate. The organic phase is separated off, dried over sodium sulfate and
evaporated to dryness. The crude mixture is purified by column chromatog-
raphy on silica gel.
Yield: 70 mg of "A51", ESI: 474 (M+H), HPLC: 3.18 min.

35



20al l owed to cool Each suppository contains 20 ng of active
i ngredieng. ﬂftpl e C Solution A solution is prepared from1 (0:; of an
active indt roe%ff’% 08 the fornmula |, 259.38 g of NaH2PO4 PCI/EER609/6938173
g of Na2HPO4 12 H20 and 0.1 g of benzaBBoni umchloride in 940 m of
bidistilled water. The pHis adjusted to 6.8, and the solution is
made up to 1 | and sterilised by irradiation. This solution can be
used in the II_Rr of eye drops. 30 Exanple D. Q ntnent 500 ngy
of an active ﬁg?%i‘"é‘ﬂtc%'ﬁp?wsfQfﬁrﬁfﬁaaiecbii%alﬁgw&iyWff‘re PYcsdyrenf
35Vasel i ne UF{@[ %@pdo% econdi tions. WO 2009/ 156041PCT/ EP2009/ 003817
- 97 - Exanple I]‘:J ets ' A mxture of 1 kg of active ingredient of
t he fornul a |Godpdadof | actose, 5 1Srukturef potato starch,| ESA KHPIC
talc and 0.1 kg,of nagnesium stearate is pressed in a conv %{Lﬂiel )
mannerzto gilve tablets in such a way that each tablet contai q Rgin
of actrlve ingredient. Exanple F: Dragees 10 Tablets are pregssed min.
anal ogousl y ey Exanpte E—and—subsequenttyrcoated in_a—conv
manner with |a (%g?l ngl of sucrose, potato starch, , traqa(’:’@ﬂtk Saft
dye. 15 Exanple G Ca‘psul es i ent of the
[

formula | arle introduced i ntg
conventional| manner i Neac Swl e con- tgains 20 ng
of the1 ctive ingredilent. < Anpoul es 258 sol utionfof 1 kg of
active Tngregdient of {the fornw in 60 | of bidistilled water i|s

terile filtiered transferred inta armoul es, lyophilised u1der

terile condi t A%3 arld seal ed unde ter (o30) | tions. Each5d2poul e
contains 10 [mg of act]i y 0 .

2009/ 156041RCT/ EP2009 '1bate da Bse of | compolinds
of the formila |l 5 S R2, FM R8 R6 =ach,

i ndependent lly of one denote H or A' Hal ,
COOR7 CON(R7R7), denotes [ C(R8R8' )LZ CO[C(R8R81 ]

CO- N( R8) 4C( RBRgAH 4, Z, 2ol r«)r«n) tZ
, 7 R71 each, i ndepgﬁ%ent |y
R8N\eagh, ndepeBdent | y| of ong

Cd C( R8R81) 1, NHOOA ¢
O\J_qo—é

of one anot her, denot
IIA55II I S 0 440
Ej@i@{)« (

anot her, demote H, A,
. hydrochloride

25 I|A56l| I S 0 584
VY,
N>O iy
Vo

||A57|| S 0 471
O
N
OH
OH

20

30

35



or
anot her

Het ,

unbr anc he‘g%(yf%%}gg%]p\

hed al kyl
atons may be replaced by F, d,

25R9denotes H or A',

or

R19, Rlleach,
CH, denotes Het,
havi ng 1-10 C 30at ons,

Br, OCH3, and/ or

OH 88d/ or

i ndependent|ly of one
Ar or A, Adenotes
i n fTERPA09008317

in whi

ch

one or two non-adjacent CH2 groups may be replaced by 0, S, SO SO,

CO, COO, N R7,

NR7CO, CONI R7, CH=CH and/or CI-ICH groups 35or cycl iC

Ar!

al kyI havi ng Az at-oms, 510 15 20 25 30 35 \WD 2009/ 156041 Ar
A Het PCT/ BP2008%003817 - 19 napht hyl of B%hdnyl .
each of which is unsupstit 4@‘{?'7\ tetra- |or
pent asubstitiuted by Hal, C(FeRN )LN(R7) 2| SW N2,
CN, CHO, COOR7, CON(R7R7); " A, NR7S02A, SO2N( 1)y, S(0)nmA,
O[C(FeR7')IN(R7) 2, O[IC(R/R7)2]1-1et, NHCOOA, NHCON FgR7),

NHCOQ[ £ | R7R7) LN( R7) 2| NHCOO O( R7R7) 1pHet, NHCONH'ON R7R7) LN( R7) 4,
NHCONH[ C( R7R7) LHet , QCONH[ C(R7R7) ] N(R7) 2, OCONH[ C( R7TiFAQ pHet ,

CONI Rl C(R7R7) LN(R) 2, |ICONRI C(R7R7)] pHet, COA, [C(R7RA) 1, He
[C(R717e) LA, CO C(HeR7)]Het, CO C(R7IRT)}pAr', CON R7R7) 1pAr" ,
COJ C(R7R7) |lpHet, CO C(R7IRT) LAr', S(O0)nf C(R7IRT)} ang/ or
S(O)n{C(FeIf)LM59" denot es phenyl which is unsubsti d of ®opo-,
| , tri-, tletra- or pentasubst|tu eB] by , NH2, NHA,

%CHO COORY?, 3 R7 gen X NCW RY), S(0)

and/ or denot es unbra " bianchee~al k aving 1-8 C atons,
i.n which 1-7 H atons |may hced by F, d {@néfor Br, denotesla
&pﬁo-, bi- gr tricycljic sa . unsat ur at ed ar omat i ¢

het erocycl e |lhaving 1|to 4 N, 0 and/or S atonmgnN W}jch nay be
unsubstituted_or mong-, di- or trisubstituted D¥ Hal, A OR7,

[ C(R7R7)] pAr, TABROR7R%)] pHet', COA, C(R?R kEpHett,
CON( C( Fél R7) | pAr, ( R8) | _gw& COORY7,
COJ C(R/R7t Ar, COJ C(|R7I , mHet ', NOR,
CN, NI R7C00A, NR7COAr, 000 HA' , r, OCONHHet',
NR7S02A, NR7S02Ar, NR7SO N(W A, SO2N( r, SQO2N(Fe) Her, | CHO,
=S, =NH, =NA, oxy (-0) =0 (carbonyl oxyden), WO

2009/ 156041RCT/ EP2009/ 003817 - 100 - Het' denot a nonocyclic

sat urat ed het edtlycl @ having 1 to 2 N and/or 0 ato whi ch 58§ be
nono- di substi- tdted by A OA S 0@, =0/Xcar bonyl
oxygerf)s, dempotes 0, 1 or denotlles)t; i— Otes 0,| 1, 2,|3 or
, and phar yNusabte’ sal }»sN t aut onerjs and

st ereoi soners thereof), ng mxtures t erdof in alljratios,
for the preparation ¢f a_abdj canent for the tr nt of di seases
whi ch are influenced|by inhibition of Sph ki ngse 1 by the |conpouhds
f the formilapgo 152 Use accordingd gl Mt —where—the i Ses—to
e treated are sel ecfed fyomthe dfohn lyferative di%‘gse,
inflafYatory di sease| ang I DAQENG fo seasg of the

| ung, kidney, liver and t 20 3 Use rfing to [Claimp,
where the hyperproliferati ease i s selec ce)I(_jI f(DQKt he |gr oup

llA80II S
O
30 N o 397 | 3.71

35




cancer (tunour disease), atherosclerosis, restenosis, proliferative
di s- 25e f nmesangi al cells, psoriasis. 4. Use accor di n

c ai m 3, %9&894% % unour disease is selected fromthe df @%}9{5’?”
of the squanobus epithelium the bl adder90the stonach, the k| d-
30neys, of head and neck, the oesophagus, the cervix, the thyroid,
the intestine, the liver, the brain, the prostate, the urogenital
tract, the | Errghatl % system the stomach, the larynx, the lung, the
skin, monocyF*@MRIBKaeri a, | ung adenocarcinoma, small-cell |ung
carcinoma, pancreatic 35cancer, glioblastom, breast carcinona, acute
nyel oid | eukaem a, WD 2009/ 156041PCT/ EP2009/ 003817 - 101 - chronic
myel oi d | eukReepatatian of éS) graphiati 3 (3rdimEzobd-yht-ghi4-(5 \‘j[ﬁ)ﬂaetrai c

Lo Graom 3, TRbUS R GBI arataukareet bl by lertp ary bl 1 s 19

sel ect ed f r oprdpam-glopen abgner ul onephritis, diabetic nephr opat hy,

mal i gnant nephroscl erosis, thronbotic m croangi opathy syndromne,
transpl ant rejection, gl omer ul opat hy. Use according to Claim2, where
the inflamuatory di sease is selected fromthe groupsl nfl ammat ory
bowel di sease, arthr| S, eroscler505|s 5

i nfl ammat ory i ple scle KT o bt ructi ve
pul nonag y di { i nf antte or ski n—dirses par dont al eases,
psoriasis, 1 ronoted i sease. e according tf & m 6,

where the inflammatory bowel i &b is sel ect%%.fromt S, 0Up

ll cerative colitis, Crohn'# ease, non-specifi'c coflHtis\_jUse
according to Caim®6, were 1-cell -pronoted i mune di sease is
selected fromthe group allergic encephal omyelitis, allergic
neuritis, transplant rejection, graftversus-host reaction,
_rryoca_rﬁ tis,25tgmgof0dd2 nﬂnoi)@}ﬁh‘ﬂfn‘ butyl ((SJSTt W%Id@ﬂbM@Wéiﬁﬁﬂﬁl—@ﬁ@%H-
i nsul i n=dep Claim 6, where

e[gd(gr% %ébet es nellit i ng

the arthriti 8 traén%tBV'e%5e7dsft¢§5?r’i‘!(df§n@i961ih1|§|%%ﬁﬁﬂ’t'@ZQi -2-yl}-
thriti t

S ogren ' syndrann RbncABRNRle ar YRToREIn 2 HY ofpiEHR R Ahane and

chondr ocal cihodiof friflustrahesticcacid shdistirred atheonetengpdraties forRed helThe

di W ssl 9/ 156041PCT/ EP20Q9/ 003817 -102-
;b.sease accit%agﬁr'ﬂ's tér%lsn\i"%sf‘%wﬁ@?& t\F Nafpirs the csganik phass isidded euer
i s selett ed dogQitidiffats SN '{_:lﬁhé’cﬁr%‘é]o H'&hf&ﬁ\étog%ﬁ’ryéﬁgﬁﬁa'g@l Yfhe

nephrotic syndrone, inters |t|aI hep tls ritrs
Goodpast ur e'0csUds paedirat is tisgelved i agemmL andta)plrlsqf 4r|er$at umagc‘uNl HCE A

accoral ng | aMespRRTRRR it AR friasmubtion Suliteres ofatith viston,

pOsel ect ed RaNEdRitgemer HEIRRPInSvactioo Nidd IB00TRIJ bf He3 MdRShioride,
Qen5| tivity, acne. . Use according to CGraim 2 ere the

angi ogdéni ¢~ dyhiieasalid; 595|e‘ﬂ%2:(MGtHﬁrom 15t he group di abetic retinopathy,
arthritis, cancer, psoriasis, Kaposi's sarcoma, hae- nangi onm,

nmyocar di al angi ogenesi s, at her oscl eroti c pl aque neovascu- | arisation,
angi ogeni ¢ e fdilewﬁra@ecsompblmﬁdh 8 prepayas QHéI@:@bﬁé‘lﬁf'tQ%e bﬁide@iure

20l ental fibroplasia, macul ar degeneration, corneal transplant

rej ection, fi tdved QI?Q‘{S-’! s, neuroscul ar gl aucoma OCster Webber

19

di)

syndrome. 185, cordimyg—to one mpre—of—Catms—1-12,—of
conpowfds of ?ﬁé&frgb‘r" mula | in whi ch% lf'I!{?each |ndependertlr_§S'of HRLC
anot her, depot®ad or{A', R3, R4denote H, RG, R6each, i ndep@ivdent RY. in

of one another, denote Hor A, R7, R7' 30each, independgntly of one
anot her, de ote HorlA min.

"AB4" | S o) 442
N/>_O NH,

&

35 H
OH




R8, Ra.
Het

, R9de
denote H, ﬂﬁfﬁ)ﬁwﬁaﬁé]
- denotes [C(R8R85]pZ, CO[C(R8R8I)jr,Z31€O N(R8) -
CO 0-[ C(R8R8r ApZ, CJ C(R8R81) | pNHCOQA or
Het or A, Adenotes unbranched or br anched al kyI

each i ndependent|y of one anot her,
Ri o, Rl1 each, independently of one an
denotes H, WO 2009/ 156041PCT/ EP2009/J3%54

denote H, A or
ot her
Prabiyys
[ Q(RBR81) ] pZ,
[ C(R8R31) ] pPNHCOOA, 5denot es
hayi ng 1-10 C atons,

in which 1-7 ray—be—repltaced Br—OH—-andf-gr—OCF13;
and/ or in whi rl;} Qhe oF two nhon- adl af'b( '{OCHQQ'HJ Olll’)S may be Orepl ced
by 0, NR7, S ASPR7OD and/or CONR7 ¢ ot es unbr anclitéd jor
branched al k I hayi ng| 1-8 C g#g0np whlch 1-7|H at onrs
may be replaced by F,| d and Ar'(‘!leno whi ch|is
unsubstituted or nonof, di-, 15Het denot esO Ho- or |bi cyclii c
sat uraged, unsaturated or ar®- tetra- or pentasu ituted by Hal
and/or [C(R7R71)]pOR7, matic heterohydioehlaideng 1 to 4 N, 0 and/qr S
atons, which e unsubstituted or O~ @ trisubsti eq Dy
A OR7, [C(R7IR7)]pAr, COOR oxygen), 20ndenqtes
1 or 2, dendtes O, 1,2, 3 i 83l usable salts,
tautoners and stereoifsoners Yxt'ur®es thereof ijn
all ratios. |14. Use dccordi ngp<fo~0one or nore pf Cains 1-18, of
conmpoufgls of| the fornula | Sel ect ed fror’r]_|t0 e group No. Stfucture
and/ or nanme |"Al "
4:(2-Methyl -|3-{444- (5,5,8,8 tetrarrehWDCBIOGIde 8-tetrahydro
apht hal en- 2- AtAg &z ol pyad) - nor phol [ nggs
-Ethyl 4 [|14 (5,5,8 ahydr o-
napht hal en- 2- yQt hi azg 104 - 0] WO N
n A5ll
. o
N
H
||A68Il O 468
—~4
3 H
20
OH
llA69H O 469
NH,
NH
¢ 25 ?
"ATOII 0 442
\\\\\NHz
H
OH
30 "A81" )_O 398 | 2.78
—\—NH2
trifluoroacetate

35




W \ NCON
WO 2009/156041 PCT/EP2009/003817
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SO " AQ" r DI ) -Zr) Z": e "A 0"

-92-

"816"

S o)
@I” b e | *

trifluoroacetate

Example 8

Preparation of (S)-2-amino-3-(3H-imidazol-4-yl)-1-{4-[4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydronaphthalen-2-y|)thiazol-2-yllpiperidin-1-yl}propan-1-one
("A82II) f

| S/>—<:>"H E j [ ,)—O_g 7
N N o N
T "AB82"

255 i (1.84 mmol) of triethylamine and 97 mg (0.51 mmol) of 5-methyl-4-
isoxazolesulfonyl chloride are added to 200 mg (0.46 mmol) of 4-[4-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)thiazol-2-yl]piperidine hydro-
bromide in 5 ml of dichloromethane. The reaction mixture is stirred at room
temperature for 24 h. The reaction mixture is washed with saturated sodium
hydrogencarbonate solution, the organic phase is dried over sodium sulfate
and purified by column chromatography on silica gel. The product is crystal-
lised from ether.

Yield: 98 mg of "A82", white solid; ESI: 500 (M+H), Rt. = 3.83 min.

The following is obtained analogously



OH

- 105 - "AI2" S, I ----- N \ HO-OH "A13" SO
"Al4" WO HOOH " Al15" S.
WO 2009/156041 PCT/EP2009/003817
-93-
Compound Structure ESI HPLC Rt.
No. (M+H) in min.
"A83l| I 9
O
5 433 3.84
10
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N HdCH " Al16" "ALT7" "Al18" c
WO 2009/156041 PCT/EP2009/003817
-94 -
Pharmacological data
Met kinase inhibition (enzyme assay)
Table 1
Compound No. ICsq Compound No. I1Cs0
"AT" C "A31" B
"A2" B "A32" A
10 "A3" C "A33" A
"A4" B "A34" A
- A5 B "A35" C
"AB" C "A36" B
"AT" C "A37" C
15 "AB" B "A38" A
"Ag" A "A40" A
"A10" "Ad41" B
"A11" B "A42" B
20 "A12" B "A43" B
"A13" B "Ad4" c
"A14" B "A45" C
"A15" B "A4g" B
. "A16" B "A4LT" B
(‘ ’ 25 "A1T7" A "A48" B
"A18" B "A49" C
"A19" B "A50" c
"A20" A "AS51" B
30 "A21" B "AS2" B
"AZ22" A "AB5" C
"A23" B "AST" B
"A24" B "AB3" B
"A25" B "AB4" B
35 "A26" B "ABS" A
"AZ2T7" B "A66" A




"A19" " A20" - 106 - "A21"
WO 2009/156041 PCT/EP2009/003817
-05-
"A28" A "ABT" C
"A29" B "AB8" B
"A30" "AB9"
5 Compound No. ICsq Compound No. ICs0
"A70" B "A81" A
"AT1" B "A82" B
10 "AT72" A "A83" C
"AT73" A "B1" B
"A74" B "B2" A
"A75" A "B3" A
15 "A76" C "B4" A
"ATT" B "B5" A
"A78" B 'B6" A
"A79" B "B7" A
20 "A80" B "B8" B
"B9” B
"C1" A "B10" A
"C2" A "B11" B
"C3" A "'B12" B
25 ‘co" B "B13" A
"Cg" A "B14" B
e A "B15"
"c10" B "B16" B
30 "C11" C
ICs0:  10NM-1uM=A
35 1uM-10uM =B
> 10 uM =C



n A22|l

/

*

S.

S I1--01 N1I-}MOH "A23" O NNTh__CD 7 "A24"
S" /[---\ nL/0 "A26" O NC NL. "A27" S

O SO
WO 2009/156041 PCT/EP2009/003817
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The following examples relate to medicaments:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
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Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.
Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 1 of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
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Patent Claims

1.  Use of compounds of the formula |

in which
R' R? R®
R* R® R®
Q

W

each, independently of one another, denote H or A',
denotes H, A, Hal, COOR’ or CON(R'R"),

denotes [C(R’R®%)],Z, COC(R®R®)],Z,
CO-N(R®-[C(R®R®)]sZ, CO-O-[C(R*R®)},Z,

SO [C(R*R®)],Z, CO[C(R®R®)},NHCOOA or
[C(R®R®)[,NHCOOA,

each, independently of one another, denote H or A’,
each, independently of one another, denote H, A, OA, NAA'
or Het,

denotes H or A',

each, independently of one another, denote H, A' or OH,
denotes Het, Ar or A,

denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl,
Br, OH and/or OCHs,

and/or in which one or two non-adjacent CH; groups
may be replaced by O, S, SO, SO,, CO, COO, NR’,
NR’CO, CONR’, CH=CH and/or CH=CH groups

or

cyclic alkyl having 3-7 C atoms,
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2-(444-( = ranet hyl-5, 6,7, 8-tetrahydro-
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" A38" S N O OH"A39" SO R8O 010 OH "A41"

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by Hal, A, [C(R'R™)J,OR’, [C(R'R")I,N(R")z, SR”, NO,, CN,
CHO, COOR’, CON(R'R”), NR’COA, NR7SO,A,
SOzN(R'R"), S(0)mA, O[C(R'R™);N(R)2, O[C(R'R”)z]Het,
NHCOOA, NHCON(R'R™), NHCOO[C(RR™})],N(R")z,
NHCOO[C(R'R™)J,Het, NHCONH[C(R'R”)],N(R");,
NHCONH[C(R'R")],Het, OCONH[C(R'R"),N(R"),

10 OCONHIC(R'R™)],Het, CONR'[C(R'R”)],N(R7).,
CONR'[C(R'R")],Het, COA, [C(R'R”)J,Het, [C(R'R),AT",
C CO[C(R'R")JHet, CO[C(R'R™)],Ar', CONR'[C(R'R)],AT,
COOIC(R'R")JpHet, COO[C(R'R™LAI, S(O)m[C(R'R”)],Het
15 and/or S(O)m[C(R'R™)[LAT,
Ar' denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal, A, OH, OA', NH,, NHA,
NAA', CN, CHO, COOR’, CON(R'R”), NR'COA, NR'SO,A.
SO:N(R'R"), S(O)mA andfor COA.

A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F, CI
and/or Br,

20

Het denotes a mono-, bi- or tricyclic saturated, unsaturated
(~ o5 or aromatic heterocycle having 1to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR’, [C(R'R™)L,Ar,
[C(R'R7)J,Het', COA, CO[C(R'R")] Ar,
COIC(R'R")JpHet', CON(R®[C(R'R")],Ar,
CON(R®)[C(R’R")],Het', CON(R'R”), COOR’,
30 COOIC(R'R™)JyAr, COO[C(R'R”)JHet!, S(O)mA,
S(O)mAr, S(O)mHet', NO,, CN, NR'COOA, NR’COOAT,
NR’COOHet, OCONHA', OCONHAr, OCONHHet',
NRSOA, NR'SO.Ar, NR'SO,Het', SO,N(RTA,
SO,N(R)Ar, SO:N(R")Het', CHO, =S, =NH, =NA, oxy

35 (-O) and/or =0 (carbonyl oxygen),



tert-Butyl (2-{414-(5,5,8,8-tetramethyl-5,6,7,8.4etrahydro-

napht hal eg; 25 I azol -2-ylipiperidin-1-yl}et hyDcar bamate " A42"

\ ﬂ p* N S"’1‘? GX’QA%Q?‘Z 010 Itro k fm. p "Ad4" 5140 1'1%95%’?9/00@?170

" A45" 5 /-- Seill rk_ N0 - 109 - ~PM¥®" 3- Met hoxypropyl

414-(5,5,8,8-tetranet hyl-5, 6, 7, 8- _ o ) )

t et rahydr onapht hal en- 2-yht hi azol - 2-yl ] pi peri di ne-1- carboxyl ate "A47

- 10 Ny Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-

tuted by A, OA, OH, Hal and/or =0 (carbonyl oxygen),

m denotes 0, 1 or 2,
5 n denotes 1, 2 or 3,
p denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios,
10 for the preparation of a medicament for the treatment of diseases which
( are influenced by inhibition of Sph kinase 1 by the compounds of the

formula I,

15 2. Use according to Claim 1, where the diseases to be treated are selected
from the group
hyperproliferative disease, inflammatory disease, angiogenic disease,
fibrotic disease of the lung, kidney, liver and the heart.

20

3. Use according to Claim 2, where the hyperproliferative disease is selec-

ted from the group
cancer (tumour disease), atherosclerosis, restenosis, proliferative dis-

(" ease of the mesangial cells, psoriasis.

4. Use according to Claim 3, where the tumour disease is selected from the
group
tumour of the squamous epithelium, the bladder, the stomach, the kid-
30 neys, of head and neck, the oesophagus, the cervix, the thyroid, the
intestine, the liver, the brain, the prostate, the urogenital tract, the lym-
phatic system, the stomach, the larynx, the fung, the skin, monocytic leu-
kaemia, fung adenocarcinoma, small-cell lung carcinoma, pancreatic

35 cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia,
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chronic myeloid leukaemia, acute lymphatic leukaemia, chronic lympha-

tic leukaemia, Hodgkin's lymphoma, non-Hodgkin’s lymphoma.

Use according to Claim 3, where the proliferative disease of the mesan-
gial cells is selected from the group

glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis,
thrombotic microangiopathy syndrome, transplant rejection, glomerulo-

pathy.

Use according to Claim 2, where the inflammatory disease is selected
from the group

inflammatory bowel disease, arthritis, atherosclersosis, asthma, allergies,
inflammatory kidney diseases, multiple sclerosis, chronic obstructive
pulmonary disease, inflammatory skin diseases, pardontal diseases,

psoriasis, T-cell-promoted immune disease.

Use according to Claim 6, where the inflammatory bowel disease is
selected from the group

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

Use according to Claim 6, where the T-cell-promoted immune disease is
selected from the group

allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-
versus-host reaction, myocarditis, thyroiditis, nephritis, systemic lupus

erythematosus, insulin-dependent diabetes meliitus.

Use according to Claim 6, where the arthritis disease is selected from the
group

rheumatoid arthritis, osteoarthritis, Caplan‘s syndrome, Felty's syndrome,
Sjogren‘s syndrome, spondylitis ankylosans, Still's disease, chondrocal-
cinosis, metabolic arthritis, rheumatic fever, Reiter's disease, Wissler's

syndrome.
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10.  Use according to Claim 6, where the inflammatory kidney disease is
selected from the group
glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial
nephritis, lupus nephritis, Goodpasture’s syndrome, Wegener's granulo-
matosis, renal vasculitis, IgA nephropathy, idiopatic glomerular disease.

11.  Use according to Claim 6, where the inflammatory skin disease is
10 selected from the group

psoriasis, atopic dermatitis, contact sensitivity, acne.

12.  Use according to Claim 2, where the angiogenic disease is selected from
15 the group
diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi's sarcoma, hae-
mangioma, myocardial angiogenesis, atherosclerotic plaque neovascu-
larisation, angiogenic eye diseases, choroidal neovascularisation, retro-
lental fibroplasia, macular degeneration, corneal transplant rejection,

20
rubeosis iridis, neuroscular glaucoma, Oster Webber syndrome.

13. Use according to one or more of Claims 1-12,

_ of compounds of the formula |

L2 in which
R1, R? each, independently of one another, denote H or A,
R®, R* denote H,
R® RS each, independently of one another, denote H or A,

30 R’, R” each, independently of one another, denote H or A",

R R¥ each, independently of one another, denote H, A or Het,
R® denotes H or A/,
R R" each, independently of one another, denote H, A' or OH,

Q denotes H,
35



' CT "A59" " A60O" "A61" SO yo N H NH2 "A62" 010 S

0 H NoNO < "AB3"
('S) - 2- Ani %‘i—%’lg?_’é%“f’ i dazol - 4-y1)- 1-{414- (5,5, 8, 8- PCT/EP2009/003817
tetranet hyl -5, 6, 7, 8-t et rahydr onapht hal €h@2-yl )t hi azol -2-y11-

pi peridin 1-yl}propan-1-one "A64"

W denotes [C(R®R®)],Z, CO-[C(R®R®)],Z, CO-N(R®)-
[C(R’R®)pZ, CO-O-[C(R®R®)],Z, CO[C(R®R®)],NHCOOA or
[C(R®R®),NHCOOA,
Z denotes Het or A,
° A denotes unbranched or branched alky! having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl,
Br, OH and/or OCHs,
and/or in which one or two non-adjacent CH; groups may be
10 replaced by O, NR?, SO,, NR'CO and/or CONR’ groups,
A’ denotes unbranched or branched alkyl having 1-8 C atoms,
L in which 1-7 H atoms may be replaced by F, Cl and/or B,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal and/or [C(R7R7')]pOR7,
15 Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
OR’, [C(RTRT)]pAr, COOR’ and/or =O (carbonyl oxygen),
20 n denotes 1 or 2,
p denotes 0, 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
S
14. Use according to one or more of Claims 1-13,
of compounds of the formula | selected from the group
No. Structure and/or name
30

"A1" 4-(2-Methyl-3-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-

naphthalen-2-yi)thiazol-2-yllpiperidin-1-yl}propyi)-
morpholine

"A2" 1'-Ethyl-4-[4-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-

35 naphthalen-2-yl)thiazol-2-yI}-{1,3"bipiperidinyl
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3-Methoxypropyl 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-
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thereof i V@O0 bs.
Rl, R2, R3, R4, R8, R6 each,
Qdenotes H, A, Hal,

usabl e salts

or A,

15.

116 - "Bl6" and pharmaceutically
i ncludi ng m xtures
PQUEPHONPIEHY

denote H

Conmpounds of the for rrul a |
i ndependentfy-of one anot her,
COOR7 or CON(R7R71), 25Wilenotes

[ C(R8R81)] pZ, CO-[C(R8R8A, Z, CO- N(R8)-[C(R8R8)]pz, CO 0-[C(R8R81)]pZ

S02- [ C( R8R81) ] p
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[ C(RBR8) 1NHCOOA
S
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denote H, A" or H, 35 Zgenotes He
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Het ' denotes a nonocyclic saturated heterocycle having 1 to 2 N and/or
0 atons, WO slvonsw4pe nono- or disubstituted by A OA , r
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stereoi somers thereof, 15including mxtures thereof in all ratios;
wher e conmpounds of the formula | in which a) W= COCHZHet; b) n =2
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in which R1, R2epach, independent |y :

25R3, R4denote H R6, R6gach, i n( , denote H
or A, and pharnpceutically usabl™e , tautoners a reoi soners
t hereof, includipg mxtures thereé in all ratios. 30 =~ Conpounds
accordbng to O aj MAB"or| 16 in which denotes H, / and

phar maceuti cal | yj usabl e salts taut ogers and sn¢re mers thereof,

35i ncl uding m xtures the
2009/ 156041PCT/ HP2009/ 00
nore of Clainms 15-17 in
CO N(R8)-[C(R8R8) J, Z, Cd
[ C(RBR81) OHCOOA, | 5 and ph

[ pZ, CO [ C(R8R81)1pZ,
r$zZ, CJ C( RBRBA, NHCOOA or
eutically usable salts, tautoners and

st ereofl@oners t her'@y3" ilncl udi ng m xtures therepf alT rati os.

19. Conpounds acdcording {to one or pe%e o i 5-1§—n which 10R7
R7leach, independently qf anot e@k—qgigk or A, R8, R8'each,
(ndependently of| one anqt derot N H, r t, and

aut oners and stereoi soners thereof,
| ratios. 15 20. Conpounds according
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and pharmaceutically usable salts, tautomers and stereoi soners

t hereof , iwghat@dHBs Xtures thereof in all ratios. 523. R 0381
according to one or nore of Clains 15-22 in which Netdenotes a nono-
or bicyclic saturated, unsaturated or altd -matic het er ocycl e having 1
to 4 N O and/or S atons, which nay be unsubstituted or nono-, di- or
trisubstituted by A 100R7, [C(R7R71)]pAr, COOR7 and/or =0 (carbonyl
oxygen), and phafma titatty usable sattsgtautomrers—and

stereoi soners thereof, including(nxtured]the all ratios. 24.
Conmpounds according to ope or no Sl Lil\_v\{;izch

, OX i di nyl,
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and pharmaceutically usable salts, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios.

Compounds of the formula |

in which
R' R2 R®
R* R® R®

R’ R”
R® R?

R10 R11

each, independently of one another, denote H or A,
denotes H, A, Hal, COOR’ or CON(R'R7),

denotes [C(R°R?)},Z, CO-[C(R®R®)],Z,
CO-N(R®*)-[C(R®R®)],Z, CO-O-[C(R®R®)],Z,
SO.-[C(R*R®)1,Z, CO[C(R®R®)],NHCOOA or
[C(RPR®),NHCOOA,

each, independently of one another, denote H or A,
each, independently of one another, denote H, A, OA, NAA'
or Het,

denotes H or A',

each, independently of one another, denote H, A' or OH,
denotes Het, Ar or A,



"ALT" "A18" - 124 - "A19" S. S "A20" il < SO HO

"A21 w%0o/1ss041 22" 1504 10 N HOOH "A23" S bt /bp2000/003817
-117 -
A denotes unbranched or branched alkyl having 1-10 C

atoms, in which 1-7 H atoms may be replaced by F, CI,
Br, OH and/or OCHs,

and/or in which one or two non-adjacent CH; groups
5 may be replaced by O, S, SO, SO,, CO, COO, NR’,
NR’CO, CONR’, CH=CH and/or CH=CH groups
or
cyclic alkyl having 3-7 C atoms,
Ar denotes phenyl, naphthyi or biphenyl, each of which is
10 unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by Hal, A, [C(R'R7)},OR’, [C(R'R™)],N(R)2, SR”, NO,, CN,
CHO, COOR’, CON(R'R”), NR'COA, NR'SO,A,
SO:N(R'R"), S(O)mA, O[C(R'R™)N(R")2, O[C(R'R”)]Het,
15 NHCOOA, NHCON(R'R"), NHCOO[C(R'R")],N(R")z,
NHCOO[C(R'R")];Het, NHCONH[C(R'R")],N(R).,
NHCONH[C(R'R")],Het, OCONH[C(R'R”)[,N(R")z,
OCONHIC(R'R™)J;Het, CONR[C(R'R7),N(R).,
CONR'[C(R'R")]pHet, COA, [C(R'R™)],Het, [C(R'R”)],Ar,
CO[C(R'R")],Het, CO[C(R'R™)J,Ar', CONR’[C(R'R”)],Ar,
COO[C(R'R")];Het, COO[C(R'R™)LAF, S(O)m[C(R'R”)],Het
and/or S(O)m[C(R'R7)]pAT",
C Ar' denotes phenyl which is unsubstituted or mono-, di-, tri-,
25 tetra- or pentasubstituted by Hal, A, OH, OA', NH,, NHA,
NAA', CN, CHO, COOR’, CON(R'R”), NR'COA, NR'SO,A,
SON(R'R"), S(O)mA and/or COA,

A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F, Cl
and/or Br,

20

30

Het denotes a mono-, bi- or tricyclic 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, A, OR”, [C(R'R™)],Ar,
35 [C(R'R")],Het', COA, CO[C(R'R7)[,Ar,
CO[C(R'R)]Het', CON(RY[C(R'R)],Ar,
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CON(R®HC(R'R™)],Het', CON(R'R"), COOR’,
COO[C(R'R)JpAr, COO[C(R'R")],Het', S(O)mA,
S(O)mAr, S(O)mHet', NO,, CN, NR'COOA, NR'COOAr,
NR’COOHet', OCONHA', OCONHAr, OCONHHet',
NR’SO,A, NR'SO.Ar, NR'SO,Het', SO,N(R)A,
SO:N(R")Ar, SO;N(R")Het', CHO, =S, =NH, =NA, oxy
(-O") and/or =O (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =O (carbonyl oxygen),

m denotes 0, 1 or 2,

n denotes 1, 2 or 3,

p denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios:

where compounds of the formula [ in which

a) W = COCH;Het;

b) n =2 and W = unsubstituted alkyl having 1-10 C atoms or cyclo-
alkyl having 3-7 C atoms,

are excluded.

Compounds according to Claim 15 in which

R' R? each, independently of one another, denote H or A',
R? R* denote H,
R5, R® each, independently of one another, denote H or A',

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to Claim 15 or 16 in which
Q denotes H,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.
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Compounds according to one or more of Claims 15-17 in which

W denotes [C(R°R%)],Z, CO-[C(R®R™)],Z,
CO-N(R})C(R*R?)],Z, CO-O-[C(R®R®)],Z,
CO[C(R®R®),NHCOOA or [C(R®R®)],NHCOOA,

and pharmaceutically usable salts, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 15-18 in which

R7, R” each, independently of one another, denote H or A,

RS, R® each, independently of one another, denote H, A or Het,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 15-19 in which

Z denotes Het or A,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 15-20 in which

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, ClI,
Br, OH and/or OCHs,

and/or in which one or two non-adjacent CH, groups
may be replaced by O, SO,, NR’, NR’CO and/or
CONR’ groups,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 15-21 in which

Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal and/or [C(R'R)],OR’,



Q "A51" 2-Pyridin-4-yl-1-{414-(5,5,68,8-tetranethyl-5,6,7, 8-
195 - A RO RRGRR 2 YR e 2 B G Y e POERP G
" A55" " A56" - 120 - '
and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
5 23. Compounds according to one or more of Ciaims 15-22 in which
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
OR’, [C(R'R™)[,Ar, COOR” and/or =O (carbonyl oxygen),
10 and pharmaceutically usable salts, tautomers and stereoisomers thereof,
C including mixtures thereof in all ratios.
24. Compounds according to one or more of Claims 15-23 in which
15 Het denotes pyrrolidinyl, piperidinyl, morpholinyl, oxazolidinyl,
tetrahydroquinazolinyl, piperazinyl, thiazolyl, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, isothia-
zolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl or
20 thiadiazolyl, each of which is unsubstituted or mono-, di- or
trisubstituted by A, OR’, [C(R'R")],Ar, COOR’ and/or =0
(carbonyl oxygen),
_ and pharmaceutically usable salts, tautomers and sterecisomers thereof,
( 25 including mixtures thereof in all ratios.
25. Compounds according to one or more of Claims 15-24 in which
R' R? each, independently of one another, denote H or A',
R® R* denote H,
30 R® R® each, independently of one another, denote H or A',
R’ R” each, independently of one another, denote H or A',
R® R® each, independently of one another, denote H, A or Het,
R® denotes H or A,
35 Rm, R

Q

each, independently of one another, denote H, A" or OH,

denotes H,



"AST7" mO Or<).. 9 cnNz '"r_, "A58" - 129 - "A59" SO S

)-0 N H\é 20d0/18d41 05 S40 5,0y N OH "A61" s. PCT/EP2009/003817
-121 -
w denotes [C(R*R®)],Z, CO-[C(R®R®)],Z,

CO-N(R¥-[C(R®R®)},Z, CO-O-[C(R®R®)},Z,
CO[C(R°R®)],NHCOOA or [C(R®R®)],NHCOOA,

Z denotes Het or A,
> A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Cl,
Br, OH and/or OCHj,
and/or in which one or two non-adjacent CH; groups may
10 be replaced by O, NR’, SO,, NR’CO and/or CONR’
groups,
(- A denotes unbranched or branched alkyt having 1-8 C atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or Br,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
15 - tetra- or pentasubstituted by Hal and/or [C(R'R")],OR’,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
20 OR’, [C(R'R7)JoAr, COOR’ and/or =O (carbonyl oxygen),
n denotes 1 or 2,
p denotes 0, 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
. 25 including mixtures thereof in all ratios;
where compounds of the formula | in which
a) W = COCHzHet;
b) n = 2 and W = unsubstituted alkyl having 1-10 C atoms or cycloalkyl
having 3-7 C atoms,
30

are excluded.

26. Compounds according to Claim 15, selected from the group

35
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in which Rl, R2, R3, R4, R5, Rs, Rs, -10, 11 NR, Q and n have the
meani ngs indicated in Claiml, is reacted wwth a conpound of the
formul a | MO 2001360419/ 156041 PCT/ EP2009/ 003817 - 135 - L- \RQIVEP28¢9/003817
whi ch Whas the neaning indicated in Cfgn 1 and denotes C, Br, | or
a free or reactively functionally nodified OH group, O 10 b)for the
preparation of conpounds of the formula I in which Wdenotes

[ C(R8R81)]0Z or [C(R8R81 NHCOOA, R8 denotes H pdenotes 1, 2, 3 or
4, 15R81, Z, A havéBBhe |neani ngs |nd|catee 1, a conpound of
the formula Il 20i)is rejacted wt Q e—{ ornul a | Va

R8I - 004C( R8R81) ] p_i ZI Va,| i n whic i ) ¥ and Z have
the nmeanings indicated in Caim 4.2 reductlve am at} on, 30 or
ii)is reacted with a conpound of #he<fornula | Vb
35R8. - Q0- [ C( R8RE|. ) ] p_1NHCCOA IVb, i n which mo

2009/ 156041PCT/ BP2GRg+ 063817136 —ptenoges 4—and—R81
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c) in that they lare |iberated fros ¥ ~phei n t| na
derivatives by 10treatnmgnt with @ ysing or 0 enonS|ng

agent, and/or a |base or |acid of tbh grmula | is con d into one
of its salts. 15 28. Medi canents conpr|5|ng at | east oneomonpound of
the formula | aclCoighighg to Craim 15-26 ang or pnar maceuticalty usabre
salts,1@autoners and st greoi song y ding m xtures
thereof in all rjatios, and opti.ef M BXCTINDI anid_or adjuvants. 2
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~according to gne or ngre of & T8=15 to 26, and/or
pharmaceutical |y usabl e |[salts and st ereoi soners thereof, i%ﬁluding
m xtures thereof| in all |ratios, and at |east one further nedicanment
active1éngredie th1qQ. Set—kit)—consi-stiggof _sep
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(a) an effective anobunt of a conmpound of the fornmula I according to
one or nore of Clains 15 to 26, and/or pharnmaceutically usable salts
30and st ePEbI%UYMPY t hereof, including m xtures thereof RGT/ER2009/003817
ratios, and (b) an effective ambunt of13 further medi canent active
i ngredi ent. 3531. Conpounds selected fromthe group WO

2009/ 156041PCT/ EP2009/ 003817 - 137 - No. Structure and/or name "C2"
SO S / N " 3" S Oa N S(c) N s "C&" 4_40
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and pharmaceutically usable salts, tautomers and stereoisomers thereof,

15 including mixtures thereof in all ratios.

27. Process for the preparation of compounds of the formula 1 according to
Claims 15-26 and pharmaceutically usabie salts, tautomers and stereo-

isomers thereof, characterised in that

20
a) a compound of the formula Il
£
Lo 25
(!
30
in which R", R?, R®, R*, R® R®, R R R", Q and n have the meanings
indicated in Claim 1,
35

is reacted with a compound of the formula 111
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2009/ 156041PCT/ EP2009/ 003817 - 138 -
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L-W [,

in which W has the meaning indicated in Claim 1 and

5
L denotes Cl, Br, | or a free or reactively functionally modified OH
group,
or
10
_ b) for the preparation of compounds of the formula 1 in which
C W  denotes [C(R®R®)],Z or [C(R®R?)],NHCOOA,
R® denotes H,
p denotes 1, 2, 3 or 4,
18 .
R¥, Z, A have the meanings indicated in Claim 1,
a compound of the formula I}
20 i) is reacted with a compound of the formula IVa
R®-CO-C(R*R®)],.1Z IVa,
B in which
Q' 25 p denotes 1,2 3o0r4and
RS', Z have the meanings indicated in Claim 1,
in a reductive amination,
30
or
i) is reacted with a compound of the formula Vb
35 R¥-CO-[C(R®R®)],~NHCOOA Vb,

in which
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I ncl udi ng mXxtures thereof in all ratios. 32. Use of c

sel ected fromthe group No. Structure-ghiffor name "d"

444- (5,5, 8, 8-Tetranet hyl-5, 6, 7, 8-t et rahydr o-

napht hal en- 2-yQt hi azol - 2-yl ] pi peridine "C2" SO S N "C 311 et

S p denotes 1,2, 3 0r4and

R?, A have the meanings indicated in Claim 1,

in a reductive amination,

or

¢) in that they are liberated from one of their functional derivatives by
10 treatment with a solvolysing or hydrogenolysing agent,

C‘ and/or

a base or acid of the formula | is converted into one of its salts.

15 28. Medicaments comprising at least one compound of the formula | accord-
ing to Claim 15-26 and/or pharmaceutically usable salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and optio-
nally excipients and/or adjuvants.

20

29. Medicaments comprising at least one compound of the formula | accord-
ing to one or more of Claims 15 to 26, and/or pharmaceutically usable
salts and sterecisomers thereof, including mixtures thereof in all ratios,

( ', o5 and at least one further medicament active ingredient.

30. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formuta | according to
one or more of Claims 15 to 26, and/or pharmaceutically usable salts

30 and stereoisomers thereof, including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

35 31. Compounds selected from the group
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and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
20
32. Use of compounds selected from the group
No. Structure and/or name
L o5 "C1" 4-[4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-

naphthalen-2-yl)thiazol-2-yl]piperidine
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al l ergic encephal onyelitis, allergic neuritis, transplant rejection,
raft-30v -h reaction, nyocarditis, thyroiditis, nephritis
gystenic ﬁ%%ﬁ@wggﬁ%henatosus, i nsul i n- dependent di abet ed W%ﬁ%@¥“7
WO 2009/ 156041PCT/ EP2009/ 003817 - 142 --14lnosis, netabolic arthritis,
rheumatic fever, Reiter's disease, Wssler's syndrone. 5 41. Use
according to Caim37, where the inflamuatory kidney di sease is
sel ected from t he—grpup-gtoperulonrephritis—glorerylar—njury,
nephroti c syndropne, Kﬁrkrstitial nephritis, aw)
Goodpasture's syndronme, Wegener's grafms vaggulitis,
| gA nephropat hy,| i di opatic |gl onerul ar \ ording to
Claim 37, where fthe inflammtory skin is selected fromthe
group psoriasis,| atopic derjmatitis, ¥ itivity, acne. 15 43|
Use achrding to] Caim33, where the ahgidgenic disease is sel ected
fromthe group dj abetic ret|inopathy, arthritis, cancer, psoriasis,
Kaposi's sarcons, hagyq20nmgngi oma, nyocar di al angg0genes] s,
at heroscl erotic |pl aque neoviascu- |larisation, a
choroi dal neovasicul ari satidn, retrol ephal J br
degeneration, corneal trangplant rej¢ ubedSis irrdi s,
neur oscul ar gl aucona, Oster| Webber s 2544, Medi canents
conprifbng at | east one conpound sel ected Tomthe group No.
Structure and/or| name "C2" st S /' N " C3" inmo S N -
143 - "C4" 010

and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medica-

15 ment for the treatment of diseases which are influenced by inhibition of
Sph kinase 1.

33. Use according to Claim 32,
20 where the diseases to be treated are selected from the group
hyperproliferative disease, inflammatory disease, angiogenic disease,

fibrotic disease of the lung, kidney, liver and the heart.

34. Use according to Claim 33, where the hyperproliferative disease is
selected from the group
cancer (tumour disease), atherosclerosis, restenosis, proliferative dis-

ease of the mesangial celis, psoriasis.

30 35. Use according to Claim 34, where the tumour disease is selected from
the group
tumour of the squamous epithelium, the bladder, the stomach, the kid-
neys, of head and neck, the oesophagus, the cervix, the thyroid, the

35 intestine, the liver, the brain, the prostate, the urogenital tract, the lym-
phatic system, the stomach, the larynx, the lung, the skin, monocytic leu-

kaemia, lung adenocarcinoma, small-cell lung carcinoma, pancreatic
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cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia,
chronic myeloid leukaemia, acute lymphatic leukaemia, chronic lympha-

tic leukaemia, Hodgkin’s lymphoma, non-Hodgkin's lymphoma.

Use according to Claim 34, where the proliferative disease of the mesan-
gial cells is selected from the group

glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis,
thrombotic microangiopathy syndrome, transplant rejection, glomerulo-

pathy.

Use according to Claim 33, where the inflammatory disease is selected
from the group

inflammatory bowel disease, arthritis, atherosclersosis, asthma, allergies,
inflammatory kidney diseases, multiple sclerosis, chronic obstructive
pulmonary disease, inflammatory skin diseases, pardontal diseases,

psoriasis, T-cell-promoted immune disease.

Use according to Claim 37, where the inflammatory bowel disease is
selected from the group

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

Use according to Claim 37, where the T-cell-promoted immune disease
is selected from the group

allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-
versus-host reaction, myocarditis, thyroiditis, nephritis, systemic lupus

erythematosus, insulin-dependent diabetes mellitus.

Use according to Claim 37, where the arthritis disease is selected from
the group
rheumatoid arthritis, osteoarthritis, Caplan‘s syndrome, Felty's syndrome,

Sjogren's syndrome, spondylitis ankylosans, Still's disease, chondrocal-
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and/ or ph lcally usable salts, tautoners and stereQisoner

t her eof , W@ﬁ%f#{,’;&m xtures thereof in all ratios, and Jﬁ%’%ﬁﬁ&%’@w”
exci pi ents and/or adjuvants. 10 15 - 142 -

cinosis, metabolic arthritis, rheumatic fever, Reiter's disease, Wissler's

syndrome.

41. Use according to Claim 37, where the inflammatory kidney disease is
selected from the group
glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial
nephritis, lupus nephritis, Goodpasture’s syndrome, Wegener's granuio-
matosis, renal vasculitis, IgA nephropathy, idiopatic glomerular disease.
10
_ 42. Use according to Claim 37, where the inflammatory skin disease is
(. selected from the group
psoriasis, atopic dermatitis, contact sensitivity, acne.
15
43. Use according to Claim 33, where the angiogenic disease is selected
from the group
diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi‘s sarcoma, hae-
mangioma, myocardial angiogenesis, atherosclerotic plague neovascu-
20 larisation, angiogenic eye diseases, choroidal neovascularisation, retro-
lental fibroplasia, macular degeneration, corneal transplant rejection,

rubeosis iridis, neuroscular glaucoma, Oster Webber syndrome.

C' 25 44. Medicaments comprising at least one compound selected from the group

No. Structure and/or name
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and/or pharmaceutically usable salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios, and optionally excipients
and/or adjuvants.
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