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human di sease. 35 The sensitivity of a particular cell to treatnent
wi th the conpounds according to the invention can be determned by in
vVitro tesWO20pypioodll | y, a culture of the WO PCT/EP2009/003817
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pro-inflammtory enzynmes, such as cycl ooxygenase-2 (COX-2) and nitric
oxi de synthase (NOS) (Pettus et al. 2003 FASEB J Vol 17 page 1411;

WO 2009/ IWwo4adPGEN4P2009/ 003817 - 8 - Kwon et al . 2001 JpBrairzéhanasypl
276 page 10627-33). The conpounds of thgr formula | on which this
invention is based and which inhibit SphKl and thus regul ate and/ or
nodul ate the S1P | evel, conpositions which conprise 5these conpounds,
and the net hods descri bed can thus be enployed for the treatnent of

i nflamat i onSphidded ah Faperemt rolecih the resdliatesi of therdpoptesic loécanter, cells
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death or to I nhi Bit m gration, usually between about one hour and one
ek. | n vitlt bas ésenrshovaminzemraseireddelthausvergxenalssionatf &p i€l triggbreom

“bi le. The viable cells remain ter the treatment
N R e S e

used, the snﬁéﬂe{abéd@gigﬁﬁﬁﬁeas@ﬁgeagébmm?ﬁﬁ&mmtaﬁéﬁim R9ALT) gtecsg%e

dose is typically sufficient conSiderably to reduce the undesi
cel | popul at$th sighalling pathyey in hesddlissades is hsosuppdriedybyothetfaet that the
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lung (Kono et al. 2007 Am J Respir Cell Mol Biol page 395).



5 culture nodels (for exanple Khwaja et al., EMBO, 1997, 16, 2783-93)
and nodel s of transgenic animals (for exanple White et al., Oncogene,
2001, 20, wiofe/75868) . For the determ nation of certai n HiagaRosvootdie
signal transduction cascade, interacting conpounds can be utilised in
order to nodu- 10l ate the signal (for exanple Stephens et al.,

Bi ochem cal J., 2000, 351, 95-105). The conpounds according to the

i nvention can al so be used as reagents for testing kinase-dependent

si gnal transiiuedy sserpfiuneiat tHe eothpalisdaacéartingeblths ivention Badsk $peti-
in the clinical diseases nentioned in this 15application.
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Biol. Chem 2B8{sniBAGE e hi &ﬁﬁ@ HERLN [ ;

i nhi bitors, varri]o’us gssay ’sy??ﬁﬁ%egﬁlée”@/%l - @%P@i ﬁo\é%p%%w?§?ftglﬁie
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hyper prol i fe“rtaﬁ e, infl anmat ory and angi ogeni ¢ di seases i s descri bed
t her ei W RORGSHGMEREEAFBRRANRY Q03B hammkdlian sYABER i-
| NVENTT"ON The invention relates to the Use of é%nmounds’¥8$¥%rﬁﬁleaprl
formul al 5 Majenspgtiies MRIficularly RemansRhdeRts, imBudiagmicencdp anddwmh-y
of one anot e Hor A denotes,H A, Hal, COOR7 or ..

CON( R7R71), %%Vﬁofﬁbq{%{l%ﬁs‘glf?\g?, %&g&‘[ é@ﬁg ﬁé@t)ﬁ}:}l@,al models are of interest for
CO- N( R8) - | BBt in(étiralichKRSEE B ey P Ch8 RAJdd] Bér the treatment of

CO C( R8R8i ) ] NHCOOA or [ C( RER81) 1pNHCOOA,
a5 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



R7, R7' each, independently of one another, denote Hor A, RS,

R8' each, independently of one another, denote H A OA NAA or Het,
ROdenot eswWe 29p9//8604125R19, Rlleach, |ndependently of one mmetiwoossw
denote H, A" or OH, denotes Het, Ar or 4 _Adenotes unbranched or
branched al kyl having 1-10 C atoms in which 1-7
H atons may be replaced by F, d, Br, OH 30and/or OCH3, and/or in

whi ch one or two non-adj acent CHZ groups nmay be replaced by 0, S, SO
502, CO COOcelNR7corNRRED, witChIRempSrcHacuoiding t€the Edepti @MQ‘{S\JQIF ous con-
35cyclic alk ving, 3-7 C ato 510 15 20 25 30 35 WO

2009/ 156041 %@“i;&? lone foFpaiod ol ke BBEGen © enble themasie agents
phenyl , naph (I o] tait _
Tomor i e O e iy <y ftiign 1o the secre
[ C(R7 R7 1) ] pOR?n Of ehFrgenEdisNirRToing SRbstaMoRs C@Sb IrGt@e dalldeath. For testlng

CON(R7R71), NR7 R7SQ2 RZR7'), S(0 rrA R7R71) | N(RT)
o[ CE R?R?lg 2] ﬁ‘émﬂﬁg@ﬁﬁg %&%ﬁ(‘k‘%‘é‘ﬂﬁs %‘f r@@ﬂ%’ﬁ? & hiss in
N R Rra o BiAHEEDe Epea b T it Wiy

OCONH R7R71§1I PN(R7) 2. OOONH C(R7R71)] Het .~ CONR7[ C( R7R71) | pN( R7) 2,

CONR?[ C( R7R7 1§ slase vages,depeniingror) ]heespecff@( EORPaY g Askd, the specific dis-

ooy o rrrr ) FBve P GaPE ke i 4 gt iecloemas o sl o con-

S( 0) n{ & R7TR74itib AR redlRROMeUrRIREHEH ool 'p@hu[eﬁzoﬁﬂﬁ %Eér@%{tﬁs@su@r \A’Pi‘ﬂ@‘?he

di -, tr| , tetra- or pentasubstituted

Q?A cHapbititypfthe aatiery ram?m’cwneabc%he mleasoew, nss@m(mmunued until
0) M and/ 0%

(O Al o8 oo EYES RN E R, PO 3 e B R

denot es a noffart in ﬂhe—cwrblirdm,y@’ed cas dewortifded ldl'hﬁﬁééﬁe@ﬁlﬁﬁiy ﬁb URREREH C
het erocycl e ving 1 to , .0 and/or S atons, whi

unsubst5 t ut e@ﬁ@rcmdet%ted Bytherbaglypst i t ut ed by HaI A CR?
[C(R7137)] pAr, [C(R7R7P)IpHer, COA, CJ C(R7R71)], Ar,

CO C(R7R71) 1pHel , CON(R8) [ C(R7R7') 1 pAr, CON(R8) [ C( R7R71)] pHet,
CON(R7R71), COOR7, COJ C(R7R7i)]Ar, COJ C(R7R71)]pHer, S(0)mA,
S(O)mAr, S(0)nmHet', NO2, CN, NR7COOA, NR7000Ar, NR7COOHel, OCONHA',
OCONHAr, OCCHEfet', NR7S02A, NR7SO02Ar, NR7SO02Het, SO2N(R7) A,

SA2N(R7) Ar, SO2N(R7)Hel , CHO, =S, =NH, =NA, oxy (-0) and/or =0
(carbagryl oxygen), denotes a nonocyclic saturated heterocycle having

1 to 2 N andiedescriianhin, thetihtebduaionb SpRBNOS1Prarl ﬁiéb%ﬂ'éd#a%@ Bk
OA, OH, Hal andégé =0 (carbonyl oxygen), denotes 0, 1 2, denotes
op

1, 2 or 3, i'%@@ﬁﬁ@ﬂﬂ@z%% gansitiplicityiof phyéémgl@@ and natha- 3

oo™, PIMARASHEAGA Kol el asor WAL a0 14RO

Qr epar at i on tioh of Skt ayehe stibstanbes Hesaivarnheref cali waﬁl@&d/\@r%ﬁbréf e
nf | uenced i%’ﬁﬁ'nhl bition. of Sphﬁlé# nase 1 by the conpounds of the
formula I. & RYRESRS HnVarpUeHB3eASES. rel ates to conpounds of the

0 by 11D B 6 SR P SRy T g
COOR7 or W eyilibrium 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 arteriosclerosis. 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
for the treatment of these diseases. In general, all solid and non-solid
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denotes [C(R813.8)]pZ, COIC(R38R8)]pZ, CO N R8)4C(RBR85]pZ,

25CO-0-[ C(R8R81) ], Z, 802-[C(R8R8)],Z, CJ C(R8R8)1pNHCOOA or

[ C( RBR8I ) MaHIDOMs602, Fej each, independently of one anotdeavepdenmbsH
or A, R8, Reeach, |ndependently of one -another, denote H A OA
NAA'  or WD 2009/ 156041 PCT/ EP2009/ 003817 - 15 - and/or in which one
or two non-adjacent CH2 groups may be replaced by 0, S, SO 302, CO
COO, NR7, NR7CO, CONR7, CH=CH and/or CHsCH groups or 5 10 15 Ar

cyclic al kyl tiraoirgesn Be@r%wmmthdﬁ@@bﬁﬁ)d@ih@@)ﬂfih@ﬁﬂhﬂwk 8lich as, for
bi phenyl, each of which is unsubstltut ed or mono-, di-, tri-, tetra-

or pent asubs EFEPl rBonegytic leukaemiay RN oitpgenitalRyRinh) $ystemy SomaHy

S(0) A, of o BTN TRQAT" AP ke e hte, MR ElxEstepoma and

NH R7R7 biriaii¢ded]) Iang kel Rr&TheLddeimpNEGeHRCO ROURtE) bAlh&Esfic
NH%HE(C( R?R?Sg! Hetl) o m%ml) L?\I( R?)rg OOONH[C(R7R71) LHet 20 25
Ar' A Het pP[r ﬁﬂ@f&'ﬁe 7)2, CONR7[ C(R7R71)], Het

[ C(R7R7) ] pHeBesio%@ﬁB?&Mth \B&R@ggofg%g% ?g%%hé hB6forma-

CONR7[ C( R7TR71) ] pAr |
S(0) n{ C( R7R78an HébifmﬁijV&;aSES( (@pg[o@(enésm)mmqany diteast psogBseny) andgidch

o) iR TR el o i el S B G RO
NR? S02M) 502@&@&% the ;%g)é%mef Pl é@as@?ﬁ%ﬁﬁéeﬁé@r@é‘%?gx%ﬁple

branched al kyl havi ng C atons, in which 1-7 H atons na
(epl aced by mglggeaa@iﬁcsesmts indbe serasunbeingenlaiging and possjbbflapcreadmg

o/ o S at ol LS OHI ciORY, AR fhatBh il B SngiRtenchi bhayd an impor-
trisubstitutimht b@fle%ﬁeiﬁonh‘@lh aﬁhro@?artb%ﬂ??é@é Qr’r\ﬂ e é@ﬁé%?s@&] gt !
COA, CO C(R7R7')]pAr, OO C(R7R71)] phet Y] DAY,

CON( R8)5 C( RW@]%%'F retismatiy, R¥os-indocsd m W&f}mn"ubeosxs iridis

NR7Coon . N Ry s gt B e B i Yol

NR7S02Het s, uﬁeemwb?ba%@hwh mﬁml‘%;ﬁﬂi’r@hd i egtifate FNd/or=NA,
0-) and/qr. =0 (c onyl oxygen)
(2))(%95 156)041F‘@ﬁ’ Elﬂi%ﬁiﬁ %d%é@\'fe C%posatq@flsmm eamariae thasgcgarapounds,

s&g;gr agt;ddrgj stitut edé%vaé%r'ége%aa twﬁg% %P%Iy%ggﬁ@g%&e%%gen) ,

denotes O, ]iheseﬁ,ls@séenot es 1, 2 or 3, denotes O, 1, 2, 3 or 4, and
Ph et AR BaBR1 i T R ThS P oo RS
migration and secretion of immune cells (Rosen and Goetzl 2005 Nat Rev
( Immunol Vol 5 page 560) and are thus involved in various functions of the
T25 immune system and in inflammatory processes. Stimulation of the immune
system increases the formation and discharge of S1P in mast cells, blood
platelet cells and some mononuclear phagocytes (Stunff et al. 2004 J Cell
Biochem Vol 92 page 882; Olivera and Rivera 2005 j Immunol Vol 174
30 page 1153). The activity of SphK1 is greatly increased, in particular, by
factors such as tumour necrosis factor (TNF) and crosslinking of IgG
receptors (Stunff et al. 2004 J Cell Biochem Vol 92 page 882; Delon et al.
2004 J Biol Chem Vol 279 page 44763). In addition, it has been shown
that SphK1 and 81P are important for the TNF-dependent formation of
pro-inflammatory enzymes, such as cyclooxygenase-2 {COX-2) and nitric
oxide synthase (NOS) (Pettus et al. 2003 FASEB J Vo! 17 page 1411;

35



10where conmpounds of the fornmula | in which a) W= COCH2Het; b) n = 2
and W= unsubstituted al kyl having 1-10 C atons or cycl oal kyl having
3-7 C at ommy20mpesgscl uded. 15 The invention al so rel at esdetie/003817
precursors of the conpounds of the forrp.%]a | (conmpounds fromthe "C
series), to nedicanents which conprise these conpounds, and to the
use thereof for the treatnent of di seases as described for 20the
conpounds of the fornmula I. Conpounds of the fornmula | are al so taken

to mean the Kybraéesl. 2004 $ Bl TS Vol RETRGROTIBT0ES). ThEdRSEEIR of
pharmaceutical |y usabl e derivatives. 25The invention also relates to

t he opti cal | Y&tarmida{ epwhich this dviestianis basedandmanch ivhibisSphKa and

comounds, St en P S AR b IP I, Ao SRS BRI srhE TG
i nert sol venthess emnpesnds)tandithe metpdy tidscribed Bah @ius Bavehtplbged fgi 1

mut ual Sattractive force. 'Sialu vates are, for exanple, nono- or )
30di hydr at es 8t rgpiee ofiisdammaticrdedugacdisegsers SCh agarthrasiey aderee

taken to nea is, ISR, I 0, - Ci ;
Prodrug deri \Q/%Ite Fé\ige[% are tLs %kgﬁﬂtti@@%gegoéé%h%gﬁﬁr ?RW%EW&O&?IQ%

whi ch 35haveechses (Crutin's didebse, nmditis ultferodarastivanmdrel othkkallergic disy!
groups, sugars_ WD 2009/ 156041PCT/ EP2009/ 003817 - 17 - or

ol i gopept i de§@3F which are rapidly cleaved in the organismto form

t he effl@cti ve conpounds according to the invention. These al so

i ncl ude bi odegradabl e pol ymer derivatives of the conpounds 5according
go t he i nventherconywuisisxfitbe dorniwa | ezarfpiteermarel b useld fdPhbe soldticn

1

-67 (1995 h i "effecti t" I t t of
o edi sament 20 T SHBRfET hbfhe AV ok skp BRI LS e R aRR: (radiies | n
a tissue, Syﬁ'ie@rﬁre%‘ﬁédlﬁtljy Qi%ﬂtébl@%‘r @sé’?n%i?@h@éﬂc rﬂétHB%@ifﬁﬁlriiséﬁéé’QﬁFe

which is sought or desired, for exanple, by a researcher o

physi cign. |eertaationowith tnegeigied os idisturbedeSpip kinaise alctivityef f ect i ve
anount” denotes an amount whi ch, conpared with a correspondi ng
subj ect who has not 15received this anmount, has the foll ow ng

consequence: It canrevsitbvwii eaitTBe tonpoahts GecBFENE i 1RNNGEntRIN WhakhH on
of a disease, syndrome, condition, conplaint, disorder or side

effects or aARiPrelferata@astiosnniviva ine seRelrmnspintiuniose axxlel chhmptamat

di der. i kcal ect | t" als
encomapses TAE A SR IRC ARErpR et 0B Fslerd f daitey: Aovha e
physi ol ogi catyderpediiferative dischbe, fonegatriph t@irkbif @hdderontt, 6 rédseef
m xtures of .the conpounds of the fornula I, for exanpl'e m xtures of
two di1 ast er dBIRMENaLB} agSesRied With @ yenpmnipliferative disease, 1o gwhzmt frans-

.5, 1:10, 14 i G00, r e
m xtures of ]psité@{r)re |Cstomari Cc ug%_ll& o&%rllgé&a%%eéq%tlgeﬁ%éluér{%ara%%slrgg Hfe

onpounds ofsertiectrpourids dreanitabial fos ptdﬁyﬁﬁticﬂdﬁ&aﬁ@uﬁc pufsRes. fper
he prgparation of co nds of the formula | and pharnmaceutically

O 1 1] H
usabl é ‘sal t <SRG MA tein Jreatawing viseiseditndpiesito betnpeayentior of disn
that a)a corgaadsef ub dFd-ehlsti o904 BESHEER R 3817
- 18 - S TR BT Xstn bRt SERe iR SO 2
n have the rsalidmisachidvadbataddinistratian of the compeasdedcodrtimgato the
conpound of .ll;lhe f or mul a,[ I hl .
invention prior o 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



15L-W I, in which Whas the neaning indicated in Claim1 and

Ldenotes C, Br, | or a free or reactively functionﬁll%/ nodi fied OH

20gr ou he preparation of conpounds of the f gy 17

WhIgCh SSV‘\?’(?eir?g%jieysﬁﬁ%C( R8R85] pZ or [ C(RBRE5LNHCOOA, R8 denotep’iﬂlg}rOIOﬂg

pdenotes 1, 2, 3 or 4, R81, Z, A have rife neani ngs indicated in Caim

1, 30 a corrpound of the forrrula 1 i)is reacted wi th a conpound of

the formula | Va 35R81-00-[C(RBR8" )] p_1ZI Va,

2009/ 15604 1P, 0 8 1

and Rat, Z hav'lenlétE:TZtlg %ﬂgﬁghgéms ﬁd‘?%vgl d@i)qgnb%%é ?\‘?ﬁ@ﬁl l:rllmg%lrse% |ve

am nat i on, ointdreisy for expeciresitai [nWesilgatmps;Lmdvﬂfng aendazl fied teediMient of

R8I - 00- [C(R86<8ren) 4NHCOOA | Vb, 15in which pdenotes 1, 2, 3 or 4 and
R8', A have indicated in Caiml, 20in a reductive

am nation, or b)in that they are liberated fromone of their

functi®nal derivatives by treat- 25ment wth a sol vol ysing or

hydr ogenol ys¥hg sageepfjbiliiiiaf arpatticasecel teatreatnuntivith thercrumh}mumjs

ted t |t 30Abqve and icals R1,
R R, ra, 2ot taght il can e eeuhiied RuiftbirndSaaligety.
i ndi cat ed f ogultre dfekaabr id eorHBin‘é@Smﬂi(Qrc%ﬁ’ﬁddﬁn‘até’éc%?dlﬁb R fiye ﬁﬁ/ennéﬁp
2009/ 156041PCT/ EP2009/ 003817 - 20 - A denotes al kyl, 1S unbranched

(linear) or %tr\éaﬂﬂv@cpomtrﬁh@naforza pariodiof Bimeayhigh iBsuffcient toalow the

f h t
"sopropyl - st 4 E i Man Shte P Budten nieflbrbveen <o
pentyl, 1- ak?cutO:rne'Shdi@tél‘}d bré WeeklirilV|tr03te§hng36ar2 ba'cétrréﬂ BMﬂ l@é!ﬁg){:hb—

t hyl - |, hexy - or_4-nmet ent
1, g_ y pt Ogljvyageggege frgnga@ilcpﬁeyyﬁﬁmeyThe ytabcbg cguse{e?lmibmgyafter the

i gt gy![ rimet &?propw& '? ?éhm%grzef (ranreti[t)ly;pr]?g?/I eleirrél (23 o

trifl upt omet’hyd dose varies depending on the specific compound used, the specific

| disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally

continued until a considerable reduction has occurred, for example an at

20
least about 50% reduction in the cell burden, and may be continued until
essentially no more undesired cells are detected in the body.
(' g For identification of a signal transduction pathway and for detection of
25 interactions between various signal transduction pathways, various scien-

tists have developed suitable models or model systems, for example cell
culture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and
models of fransgenic animals (for example White et al., Oncogene, 2001,
30 20, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351,
95-1085). The compounds according to the invention can also be used as
25 reagents for testing kinase-dependent signal fransduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this

application.



10A very particularly preferably denotes al kyl having 1, 2, 3, 4, 5
or 6 C atons, preferably nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, - , tert-butyl, pentyl, hexyl, trifluor

pent af | uo};\gjea "5’?‘%633!#‘ 1,1, 1-trifluoroethyl. 15A further nor%@@%’%ﬁ?
denot es unbranched or branched al kyl ha#Png 1- 10 C atons, in which
1-7 H atons may be replaced by F, d, Br, OH and/or OCH3, and/or in
whi ch one or two non-adjacent CH2 groups may be replaced by 0, NR7,
SA2, NR7CO0 and/or CONR7 groups. 20A therefore al so denotes, for
exanpl e, di net hyl am noet hyl, am no- carbonyl nmet hyl, hydroxyet hyl,

2, 3- di hydr ox ¥or qywitificatidry 6f @signa0 BahsddctiofedatBiway ZmaMfar axiERtisn

N, N- di et hyl am nocar bonyl net hyl or 2-net hanesul fonyl-1-net hyl et hyl .

25Cyclic al kynterasjiens sekyegn %ﬁ@@l@‘r algngl wamrstusdon petivpavspyarious scien-

cycl obutyl, g s e | : t o] I
denot eg al kypgﬁgel?\%g@%\yél%é:%,gu%bq é)‘)&g(ﬁ'%s éyﬁogéi?y%%wﬁogb%@%?%ﬁ ,
et hyl, propybultireopodplel (fortexayhple ikintaia et al. sSEMBIDT 1997, t16; £7881948).and
pentyl, hexyl, tri f}uoromat_hyl . pentafl uoroethyl or

1,1, 1-trif | uBIRSIEi$ 9f ranggemic aﬁﬁnﬁﬁéf%re%@mp'%ﬁ%’t%?f fln Qagagenes 2001,
i ndependent | ypno teher ot

5. Rb. pr of erab] S aeges, d ine Befbrmatiofef S SR e SRRicE -
~ Hor A . 35Qdpctidrecasdaded arietazsingl.comiD 2013 a1566 4iIRET iRR2OOIC0N38 LY

o N RV o iy sEReBlS e e Rerate s S6el b RoRB I RiIod9% 351,
QC( R8R81) ] 3%@%) TR COHBOQH@%%:?Q@HQW%&&;)W 8%?3)9 used as

ikndependent|y of oOne anot her, efera denote, in
each case i nteagendefarltesiify kinesentepradent$ignaidrarsductid® pathefaysablani-

denotes H or A ticularl referahly, H .10Fe i-cll < .
preferably RE{ER @Bg{oﬁ C@ﬁ&Hﬁ'{fés'g’oﬁﬁﬁe?féﬁﬁgﬁPl'@/’cﬁlf&%%%dﬂ'?ﬂ@?r?eiﬂ” tRis
or C]—I,1$arti§y;b|§fdtmnpreferably H Z preferably denotes Het or A Z

particurarly preferably denotes norpholinyl, ethylpiperidinyl,

met hyl pyrroli- 15di nyl, piperidinyl, pyrrolidinyl,

2, 4- di oxot et I iy J; -oxooxazoli- dinyl, .methyl, ethyl,
4- (et hoxyphﬁe/%%% gé@ﬂgb{;@fﬁﬁélmﬁr%ﬂyﬁy '%???‘é?'l'q%%l@f‘f%w;?-wew kriown P(}'
car bonyl) pi pgeazénsph skiffetitiethe BHt Bepsyic adtayelom®idRE dBWrmination of
R L or {2 but yi BRFUERS AV URG BYbs{catea oy etk isjane (0 arampet hy!
N-tertzbutyl i > ne ale yl,
am noc%f?bony t (i V0o 35 . :
hydr oxypr opy%{égé_‘j#e?lﬁr(}?(%% %@d?%é@’p%%%yqj p@égg%%%i% or'thé basic myelin

N, N- di et hy| apricteiopakedgdaribicayih tios liRrarid goe exbhmphy Catpmatbyhaiby) R.
CH( NH2) CHZCO\IH[? (?r CH(NH2) CH2OH.  Ar _denotes, for exanple, phenyl, o-,
m or p-tol y?" Si‘?n'?ﬁlyxﬁ'fwdl-%ﬂ%ﬂszeﬁiﬂ';Cbt f%}fi@ﬁf 64§1@py: phenyl ,
-, m or p-isopropyl phenyl, o-, m or p-tert-butyl- phenyl, o-, m
gr. p- hélgroxyphenyl, 0o-, m or p-nitrophenyl, o-, m or pam nophenyl,
o-, m r p- t: 1 .Oc -0 . \

- (N et hy | ard DEIBMAAEREAR RRelss BT, Chrigus psspveisigng e avalin,
or p- nmet hoxyabi80phssitillation proxiroty &s@WS&?b’wMJ. of Biorfible@llar Screen-
p- et hoxycar hony N, N- di met hyl am no) phen

|, o-, m or p-(N, | |, o-,
or p-(N, N-di ‘ﬁﬁt#@&%%n%i?b@?ﬂ/ﬂ?sr‘ﬁiﬁws,ay?)ihe EﬁdeﬂCtive phosp%lorylation
(8 L) ety At Aol S Ay, IRt

pchl or8bhenydnceoef, aminhibsitary Coripoyineyhidenesasie) parRittve @'rginall‘foerone at
p- (et hyl - rﬁ? sul fon¥l )phenr¥l , 0-, m or p-nethylsulfanyl phenyl, o-,
m or p-cyarfopiefigiectaiile. kyrtharmare shomegeheays timg-resaived fluorescence

p- met hoxycar = )- N

D 006! oot R RRRE oy dransRy BT ERE Vnsh{yoregeengg pojarisation (FP)

p- acet yl phertgthnaegiestarersujiable awassdomethptenBills st-al., 0t oPBiomolecular
35 Screening, 2002, 191-214).
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103, 5- di bronophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or

3, 4-di net hoxyphenyl, 3-nitro 4 chl orophenyl, 3-am no-4-chloro-,

2- am no- 3woloe¥/Be0412- am no-4- chl oro-, 2-am no-5-chl or opc®fEP2009/003817
2- am no- 6- chl orophenyl, 2-nitro-4-N, N—dhfethylanino- or

3-nitro-4-N, Ndi net hyl am nophenyl , am nophenyl, 152, 3, 4-,
2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-tr|chlorophenyl, 2,4,6-trimet hoxy-
phenyl, 2-hydroxy-3, 5-di chl orophenyl, p-iodophenyl,

3, 6-di chl or OOﬂhé\*ﬂdWFﬁtﬁﬁdétwe‘EL[B‘Aoé a}frﬁ@fﬁlf&mé‘ér‘éﬁecmc phospho-anti-
2-fl uoro-4-bronophenyl, 2 uor o br ono

3- br ono- 6- rrebmiﬁﬂﬂnhth-éB@hIMP@OW&%B@M&W%tlae phosphorylated

- ani no- 6. met G g g el B Geee B gAY regpence using a

2, 5- di met hy lseath pér@mamﬂoonﬁigat@dwnnweeptarmbbmmk@é@éaél y2@iEn ot es
phenyl5wh|ch IS unsubstituted or nono-, di-, tri-, tetra- or

pent asubst i t BlosB#ERY Mal  and/ or [C(R?R?l)],OR?. 25 Ar’ preferably
denotes phenyl, o-, m or p-tolyl, o-, m or p-ethylphenyl, o-, mor
p- propyl phenyl, o-, m or p-isopropyl phenyl, o-, m or

p-tert-butyl Tihenwdar,e many ms@%e@*alssddiletedohmﬁbreglﬂahdﬁ onEeIEuIar prollfera~
p- am nopheny| , N- net hyl.am no) - 30

, O-

p- (N-met hyl aﬁ!ﬁmeeapﬁsﬁ@fﬁh fﬁmms'% Therﬁor&ltl%wﬁémt&ﬁ@aimclmrw arg-

m or met

pet hoxg?:ar bory gﬁe?énﬁ' o, tf tRa fci%\rv:rgé. '@%Wé?ﬁ@?ﬁb?mﬂmﬁ g&'th% qunt]on are
r- p(N, N-di rmjlt@Ulmfnntbeardadmpha phearidus apndittonsowvhere there is proliferatlon

-(N- et hyl - 350 di et hyl henyl , o-,
et ool phene e deer I G T e ey
chl or ophenylintiQrai 1dfer F aReelEt Pé’éu?l‘tﬂgi e rﬁ@éc”?onylfgovﬁfhro ‘ﬂ{atR/es—

2009/156041PCT/EP2 09/003817 - 23 - pheny o-,

p- net hyg sul f%ﬁiyﬂqrjltﬁmmnle mthaaawofmeryﬁrmal*mo}dsweﬁesmns Greclusive graﬂ
p- car boxyphe

p- f or | phen‘ﬁf’?’scuﬁr dlﬁas&scg t@éeg i %g& 81”%0?(9 c}égp corcnaty vascular
p- am nosul f afiyéphenstbs g:%%ng %.rpgrz#rét@ﬁbﬁ@%émaﬂaytbﬁ?gtﬁ%&ﬂq%heny L

furthernore preferably 2

3, 5-di f | uor dJgRtanasis, zegenoasaﬁerangmplastﬁor StBnlelamement and the like.

3, 5-di chl orophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5- diqy onophenyl , 2,4- or 2,5-dinitropheny|, 2,5- or

3, 4- di met hoxyphenyl, 3-nitro-4-chlorophenyl, 3-am no-4- chloro-,

2- am no- 3-chl oro- 2- ami no- 4- chl oro-, 2-am no-5-chloro- or 2-am no-6-
10chl or opheBIRIORARTr o- 4- N, N- di net hyl ani no- or

3-nitro-4-N, N-di nret hyl am no- phenyl, 2,3-diam nophenyl, 2,3, 4-,
2,3,5-, 2,3,6-, 2,4,6- or 3,4,5- trichlorophenyl

é’ 4, 6- 1 1 i MetWOX2DOBMPUE53-ABy deuries, dihel B0 BBaMves e ORCRP>RYbptor
,6- dighl or o- 4- am nophenyl, 4-fl uoro-3-chl orophenyl,

2-f1 udto- 4- BYeHBBIERYI , 15 2 5 di f | uor o- 4- bronDphenyI

oo oo 2RR1  ABLFNS e RATE Bh o

3- chl or o- 4- aeedpior dogtheatprs. or 2 5-di net hy1- 4- chl or ophenyl .
or 5 furyl . W 307 fbaEL ERIER N ML L
5-im dazol y'mhl%[torsg’szweAusE%f the gﬁ%%&léoé%ﬂvah@%s dicl Z?%dq*ongﬁ%zt?%%then of

4- or “5-isoxazo 'S0

2-, 3- or 44'wermllfer@twe Mflarﬁmawry@ndyangmghamathsefae% Retieguribed therem.
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
5-yl, 1- 25or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl,

1, 2, 4- oxadi azol -3- or -5-yl, 1,3,4- thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or

35



15 pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimdinyl, 1-, 2- or
3-pi perazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or
- 8- qui nol 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -Grmrinhi
-8-isoqui?1d<§)|2§’%(’,'/?szﬁﬁ‘fl 3-, 5-, 6-, 7- or 8- 3. 4- Femphiosisi7
di hydr o- 2H benzo- 1, 4- oxazi nyl, further-péeferably 2, 3- et hyl enedi oxy-
20 phenyl, 3, 4-nethyl enedi oxyphenyl, 2, 3-et hyl enedi oxyphenyl ,

3, 4- et hyl enedi oxyphenyl, 3, 4-(difluoronethyl enedi oxy) phenyl,

2, 3-di hydrob h - (2- oxonet hyl enedi oxy) phenyl or

al so 3, 4-di h%g'rﬁ\gﬁn%ﬁ\?tg: T@Eﬂ'%%yg%'?n- 6- or -7-yl, furthernore
preferably 2, 3-di hydrobenzofuranyl, 2, 3-di hydro-2-oxofuranyl,

3, 4-di hydr o- 2- oxo- 1H qui nazol i nyl, 2, 3-di hydro- 25benzoxazol yl,

2- oxo- 2, 3- di hYarivyEHiegRiesy fo the useiphgemppungs af thedformula |

1, 3-di hydr oi ndol e, 2-oxo-1, 3-di hydr oi ndol e or

2- 0X0- B, 3-di hydr obenzi m dazol yl. 30Net preferably denotes a nono- or
bi cyclic saturated, unsaturated or Gro ich ocycle having 1 to 4
N, 0 and/or S atons, which ' nmono-, di- or

trisubstituted by A, ow R 5tW=0 (car bonyl

oxygen) 35 Net particue?rl rrolidinyl,

pi peridi nyl, norpholinyl; , tetrahydroqui nazolinyl,

pi perazinyl, thiazolyl, fu eryl , pyrrolyl, WO ]

2009/ 15§041PCT/ EP2009/ (3¥38 - im%azol yl, pyrazolyl, oxazolyl,

i soxazolyl, isothiazolyl, p r'a I} pyrimdinyl, triazolyl,

Eétrazolyl, oxadi azol yl oﬂQirnﬁ%ig@mlyl, each of which is
nsubstituted or nono-, di- or trisubstituted by A OR7,

[ C(R7R7r) 1pAn,wigER7 and/ or =0 (car- 5bonyl oxygen). Het' preferably

denotes a nopecycl i, saturated heterocycle having Ito 2 N and/or O

atons, whic nég’ rmono- or disubstituted by A, very particularly

preferably prpasd giényl r- i kv i zi nyl,
Bach of uhi CRr o ch cast pidtdenldBrlty oFBhBRlo, oSfol'HR8H AL
preferably d@notes F, d@najes B A, bial, GDGRT or PONRCR priy preferably F

RERI ¢
Cadical s whith occur st ST RN ag R BB Fo S He BRI
i.e. are independent qtoo(nqc@fa‘im‘ﬁﬁ,z., 802-[d(RéR&'H,F1EéCB’OR§(R@F%8'}]WHE@@N'O%I

| may have one or nore chiral centres and can therefore ocCur in
var i ousy st er eoi somer i dKBrReLNHEeOQAnul a | enconOpasses al | these

f orms.“Accorgt y, t N i I i rticul p the
conpounds of@t’h&gforrru ghl'yﬂékggﬁﬁéﬁﬂ?égﬁﬁgp@m%?‘ %W%ﬂﬁra’ | east
one of the Ri®RY adi cadehFluepeodenty of bee phoftRIT @shdtB NI MAIA, NAA' or
i ndi cat ed above. Sone I%%ef erred groups of conpounds nmay be expressed

by the followi ng sub-f trul ae 1a to I b which conformto the fornula |

nd in whichg®he radi ignated in greater detail have the
@e gl for%@tﬁﬁnﬂﬁg’ I, but in which 30 in |aRl, Reach,

eani %di ndi cate 5

i ndepemtient IR "pR one aawhhidepdadenily bf one AnotHee, ddrdde Mte SrlOHRG,
R6each, indl(i,roendently f one, another, denote Hor A ; 35 in

| bOdenotes 14, WD 200 HBEATEPZ809/ 003817 - 26 - 5 inld R7,

R7.  Ra, R§ 10 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
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,



inle zZ inIf A15 20 in 1g Ar in | h Het 25 inli Ht 30 35
WO 2009/ 156041PCT/ EP2009/ 003817 - 27 - in |J R, R2each, independently
of one anetdmwg/sbemote H or A', R3, R4denote H, R6, R6ea¢hyer2009/003817
i ndependently of one another, denote H g{s A", R7, R7leach,

i ndependent|y of one another, denote H A, R8, R8'each,

I ndependently of one another, denote H, A or Het, R9denotes H or A,
Rlo, R11 each, independently of one another, denote H, A or OH,

den% eRg 1H gm(();toeg % g(( %@gb%e%ﬁ%éib%he%ﬁ%bf which is unsubsti-
%g(RaRapg% BNHCOOA 15za€ﬂ@plégﬂm dir, 1A, tﬁﬁl@ﬂ@'t eentaatbstiteieddyorial, A,

branched al kyl havi ng RIS m | 7 7
repl aced by F, d, Br, Por 'CE-@ Rmﬁ ﬁ(lh }2’ gdﬂ g&%?@WQmPQPR
one or two non-adj acenC(IBHRTBf@u@RYCLY@)A WSG#DW&(RBRTP,S( ASO2

NR7CO &nd/ or CONW gr ou s or branche
having 1-8 C at omsg q%‘]pN(R )2, O[C(R RI?‘)Z]Het NHCOOA, NHCO)&(R7R7

NHCOO{C(R7R7 )eN(R")2, NHCOO[C(R'R")] Het,
NHCONHI[C(R'R™),N(R")2, NHCONH[C(R'R")],Het,
OCONHI[C(R'R",N(R")2, OCONH[C(R'R”)],Het,

10 CONR'IC(R'R")],N(R")2, CONR'IC(R'R”)],Het, COA,
[C(R'R")lHet, [C(R'R™)AT, COIC(R'R™)J,Het, CO[C(R'R™)LAT,
CONR'[C(R'R")JpAr', COO[C(R'R™)],Het, COO[C(RR” LA,
S(O)m[CRR™JpHet and/or S(O)m[C(R'R7)]LAT,

15 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'R7), S(O)mA
and/or COA,

Al denotes unbranched or branched alkyl having 1-8 C atoms, in

20 which 1-7 H atoms may be replaced by F, C! and/or Br,

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, [C(R'R")],Het, COA,

25 COIC(R'R)],Ar, CO[C(R'R)],Het, CON(Ra)[C(R7R7)]pAr
CON(R®)[C(R'R™)],Het', CON(R'R"), COOR’,
COO[C(R'R™)JpAr, COO[C(R'R™)],Het!, S(O)mA, S(O)mAT,
S(O)mHet', NO,, CN, NR'COOA, NR'COOAr, NR'COOHet,
OCONHA', OCONHAr, OCONHHet', NR’SO,A, NR'SOLAT,

30 NR’SO.Het', SO,N(R')A, SO;N(R)Ar, SO.N(R7)Het', CHO,

=8, =NH, =NA, oxy (-O") and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =0 (carbonyl oxygen),

35 m denotes 0, 1 or 2,

n denotes 1, 2 or 3,



in which 1-7 H atons may be replaced by F, d and/or Br, 25Ardenotes
phenyl which is unsubstituted or nono-, di-, tri-, tetra- or

pent asubsiyg afgedsdey; Hal and/ or 1C( R?R?l))p(R? Het denot gs-19epmBerz 8y
bi cyclic saturated, unsaturated or aro- tic heterocycle having Ito
4 N, O and/or S atons, which may be unsﬁgﬂtltut ed or nono-, di- or
trisubstituted by A, 30 OR7, [C(R7W]pAr, COCR7 and/or =0 (carbonyl
oxygen), denotes 1 or 2, denotes O, 1, 2, 3 or 4; 35and
pharmaceutical Iy usabl @eﬁ@iéss{) 1 aulsyRf s and stereoi soners thereof,
including mixtures thereof in'all ratios. WO

2009/ 156041PCT/ EP2009/ 003817 - 28 - The conpounds of the fornula I
and al so the t

20di 1 on,  pr e paoRBh RNl kalte PaitoRiert 358 st Hofiaiers thersor,
literature (frmlutﬁngmmk‘e;remthdneofsm@idat;dswor ks, such as Houben- Wyl ,

Met hodén der or ani schen Ch J\/Eth gani c. Chem stry]
Geor g- Thi ene!UdPERyePAAYPP ,atrye cgmEn 3? Pg@%WEF OF@J§§?$%$1WhICh

condi ti ons Wi fhfRERCKAPYInABRIoR Wt ﬁné@éﬂﬂéﬁ m%%oﬂnﬁcﬁﬂfb‘s'cﬁr}ﬁe e

can al so be nmade here of "variants k are no
ment i oned hemladi n greater detail. The starting conpounds of the
formulae Il and IIl are generally known. If they are novel, however,

t hey can be prepared by nethods known per se. 15 Conmpounds of the
for nul 401 camh@rmf@mhlmnh@rrﬁ@fwemesl&ycée@%hagoﬁmm@ of the
formula Il with a conpound of the fornula I In the corrpounds of
he formula I'll, L preferably denotes C, Br, | or a free 20 or
eactively nodi fied OH group, such as, 4 or exanpl e, an activated
ester, an imdazolide or alkylsulfogpyl oky
(preferably methyl sul fonyl oxyrerReri uI fonyway) or
aryl sul f onyl oxy havi ng 6-10 C tom;

general |y carrled out in the
erably an organi ¢ base, such
pyridine or quinollhe The
RBarth netal hydroxide, carbonate or

as DI PEA, triethyl am' ne, dixd tI‘[
addition of an alkali or alkali

30bi car bonat e or anot her sal tgg a/vel1< acid of the alkali or

al kaline earth netals, preferably of POt assi um sodium cal ci um or
caesi um may 56!/ h be favour abl e. Dependi ng on the conditions used,

t he regj:tlon tlrre is between a few 35m nutes and 14 days, the
reaction terREmf W is between about -30 and 140, nornally between
-10 and 90, i‘nﬁ%artei cul ar between about 0 and about 70. WO

2009/ 156041 PCTMERFD09/85Phs Indepepdentlyrohape @sottersdenatslrbor Abr t

| vent hyd ther, b
Lol uene or Xyl ene; chlor] nafed%ﬁ%rf}? ?ﬁ%’n%fp@%@ﬁs:e o PRI
richl oroet Wl ene, 1, Zatioiss K3EERNEFZ, COAICERAR )@gzmmaspm(i:émsmp-

Stormay dhohl o omet a0 et SRR 0k BRI cagn s

di et hyl ether, dii sopr[gg;{‘fRﬂe) hﬂ;{cotﬁ( rahydrof uran (THE) or di oxane;
glycol ethers, such as ethy Iéjne g ycol nonoret hyl or nonoet hyl et her,
ethyl ene gl yEoR di met I@ﬁChetﬂdepe(l eollyokdne beoﬂme,sdermteﬂﬂ asAacet one or

but ed t th
di'mot Pyl or e { DVERCT M OEPERGoN Lo OE SO b ATAT & Ao A AR 85,
such 3 di met hyl sul fcpq@tde (DVBO); carbon disulfide; carboxylic

aci ds,’“such gs fornic acid or acetic acid; nitro conpounds, such as
ni t ronet han® or ni t r olenetase asd'er s, such as et hyl ace- 15tate, or

aceton tr i) 5“?5?1 or Rkt EHBesio by of e BhGHET Hiee B, 8FRH,°

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, Cl, Br, OH
\ and/or OCHs,

35



Furthernore, free am no groups can be acylated in a conventi onal
manner 20using an acid chloride or anhydride or al kylated using an

unsubsti t bstituted al kyl halide, advantageously..i i t
sol vent, suc O%}ESSGQ#CN oronet hane or THF, and/or in the d‘&é‘ébﬁe}’ﬁg@’dgﬁz

base, such as triethylamne or pyridi ne5at t enper at ures bet ween -60
and +30. 25The reaction of a conmpound of the forrmula Il with a
conpound of the for- nula IVa or IVb is carried out under conditions

f ducti i nat i S Kk th illed int
art “and are deserbed PP Inihfer A Re b haP RPN cliaapits iy 85
conpounds of the fornurePlacedby QuS.KePnBPe. 6, 6K2QI NBJ, BR'Ch &F@QNRAg

them fromtheir functi gpCHehtkHTCMesHYrcBp5Vvol ysis, in particul ar
hydrol ysis, or by hydrg?enol ysis. 35 2009/ 156041PCT/ EP2009/ 003817

- 30 - instead of one nore free am no and/ or hydroxyl groups,

prefergbly those whi chegaicrafindhalHg®70C Qk&ak] Ng group instead of an
H atom bonded to an N atom for exanple those which conformto the

formula |, b&f con- 5tdéenotes plieRyl, rapbihyl onbiphieokl, Bach ©f aich is unsubsti-

am no- protecting group,, .for_ exanpl QC.or CBZ) inste of, .an

group. Preference is fW?‘ﬁQF,W@Qg‘?VSH" fS{"é"-t%fr c?q{asx,l,gﬁ%@yqegﬁy IV!ﬂN‘_%’n

carry a hydroxyl -prote (Rﬁg7 E@RQ [UERfRé}]pN{thT hgfrﬂ ﬂb}}ﬁgﬂ CE!—I?Y@UURT,
nmul a u

group, for 10exanpl e those ch conformt.o 2e or

contai fgan R'0-phenyl GENR BI!Y)'I NiRi CRARNR §(&Ah§@265(§1h36}, &(tAng

t ead of h bt 4l |
Srurality of - i denti cHICHRITPNR 3R B b MDA PN R R,
ydroxyl groups to be NHm;CGRTHTUqu(mﬂ)ng@wd[c(Ré@)qp@{ét.i ng
material. |If the protectin roups .present are different fromone
anot her, they can in nﬂh@&ﬂ%&@(‘%ﬁg g]n%'ﬁ@éei NI EONHISE R RellpHet20 The
t "am - tecti e k i d | at
Lo aropps whi ch are suoaaAIGEE R RRNIRDE BRI bR no-or oup
agai nst” chemi cal react CONR'[OR’RINENERSY, @@W@Wﬁb%aét,@@p\gesi red
hem cal ti h i | sewh i-n -t | le. ..
Typlcal 2501 such gr oUbSRARDHA, (et RLat COISERRY b ieb @ GIC(R RTLAT,
o no- protecti g or ours M RITLAR BORIGHRRORHet EORAGRER
Leacti on sequence), _th%ij@)mtcyqfé?Ri?ﬁHet aﬁd/aré((f))_l)m[ﬂﬁ?ﬁgg)l]@rnot c; uci ?I ;
owev ref erence is,given o those hay- 30ing 1-20, in particul ar
1- 8, %q bgn fons. Thed%ﬂ?p gyl ‘ﬁ?‘ﬁﬂ&zi‘%“?}q%’ﬂg@dlﬂﬁﬂé@%ogﬁ irn, tefa-or
broadest sense in Conf‘rﬂﬁ{th%é@&ﬁtgdtﬂ%-l% %?%.@A?gﬁsr\{lil% rggﬁl,ldﬂ@,SCHO,

acyl groups derived from aI_’j phat i ¢, _arall phat’i c, )

het erocyclic carboxyl i GOQRISANRRNONRICAA, MR SO, SOLNERR’ §UBE@)mA
al koxycar- bonyl, aryl ox /caég nyl and especial ly aral koxycar bonyl
groups. Exanpl es 35 of&igh %{I groups are al kanoyl, such as acetyl,
r.opi onyl ang butyryl ;detcpdka aheny Y u
as beré%yl and tolyl; ngxyﬁ%\?\gh%gogg/ﬁ%%o41@%&%)§S§Qﬁ’ @}11
- al kanoyl, such as PCR |RO%%@%%", SIRAPCRS MEF nokRPp Sy |

gt hoéyC?LbOﬁ%t b2’ 2i 2-deriotéd Qﬂ”ﬁ)@ﬁ@@bv;mﬁﬁ@]wb,safé@e@inginsaturated or '
-i odoet hoxycar bonyl ; : arbobenzoxy"),
4- met hoxybenzyl oxycar aﬁé@‘(?ﬁ%%gﬁggg%am?§$alﬁﬁgﬁ&ré)éﬁz’fﬁs’as
Mr, Pbf and Pnc. PrefVERHanbegngHbsttuiacey Gepeps-ardrisdstgdny
fﬁréI hgd/r})re CBZ, Frmc,Hai,eAzsb!R"’alf@KEE{éo]y,;E [TR'R4T,Met, co(:\, pép ;
"hydr Y1 - prot ecti ng. OURRTRE N AKRIBRIRKADIHLS ASNBESHe PRI, AD2N
rel ates to groups whi %@gﬁ bl e r _Qr chin o(oES/ roup
agai nst chem cal react é“?s)g%‘{%# i]p'és@ﬁﬁal(%gﬂfﬁvéﬁa@% t he desired
cheni cal reaction has Gié@fC%ﬁ?Dbér,dm@CEC(SI%WG)],,H&E'JWS((D);,%(@;MAQ.

Typi cal of such groupss %Héf",eN ,O@ﬁ'.W@G’@ﬁ\dN Ey
substituted aryl, 15ar(?(§j%wH&r O%%&lng?ﬁ%%N;iﬂ%ﬁ%&%é%ﬁ%@%ﬁfi’

35 NR’SO,Het, SON(R")A, SON(R")Ar, SO,N(R")Het', CHO,
=8, =NH, =NA, oxy (-O’) and/or =O (carbonyl oxygen),



25 The conpounds of the fornula | are |iberated fromtheir functional
derivatives - depending on the protecting group used - for exanple
using str I advant ageously using TFA or perchloric acid, bu
al so usi n%oﬁ%iggﬂstrong i norgani ¢ acids, such as hydré‘&ﬁ"%ﬂzp@mgﬁ]
or sulfuric acid, strong organic carboxyfic acids, such as
trichloroacetic acid, or sulfonic acids, such as benzene- or

p-tol uenesul fonic acid. The presence of an additional inert solvent
i s possible, t is not,_always necessary. Suitable inert sol- 35vents
are prefer ab”@lf‘or gani C99@%65@('5'93{3@3@@%&5#?%ﬁg{ﬁrwﬁ%E@‘Hngg té’c%ﬁi c
aci d, ethers, such as aedioakyatonisvericlomali o aromo- anidiebstikibed by,
DVF, hal ogenat ed hydr oo g spasatedlops 'cﬁmd?fy@ﬂﬂh e, furthernore
al so WO 2009/ 156041PCT/ EP2009/ 003817 - 32 - al cohol 8, such as

met hanol , et Ranol or i 98pREE&JIIOr 4nd water. M xtures of the

above- genti opged sol venfigh@ks 1f yrdpernore suitable. TFA is preferably
used in excess w thout addition of ‘a further solvent, and perchloric
acid is 5SprePerably deeefepd),tihé, Bewrh of a nmixture of acetic acid and

70% per chl or} Ll : LA i for

t he cl eavageélgtcrI ?ﬂg%gg?%ﬁ&%gg?F?Bl?e?a]'v\%égﬂgg@%g %@%&é@g@ﬁﬁ?@gg?ﬁg’eoﬁ
pref erabl y betchekmy trbxtanss herésfapmlltratiper at ure) . 10The BOC, But, Pbf,
Pnc and Mr oups can, for _exanmple, preferably be cleaved off using
TFA | né@i chI%F‘SF\%F%H@UBQS9§ﬁ'}?g%g'ﬂi‘b'}%ﬁﬁ”ﬁﬁ*f”§hy 3 to 5N HCl in di oxane
at 15-30, anghthe ﬁNCX(‘,/;_ an be cleaved off using an

ppr oxi mat el 5) 5to 5000%(@%&6& of di net hyl am ne, diethylam ne or

5pi peri di nebj n DMF~=al ah8-VIC: ubipubstigidad afyil baving 1-¢0ne atones pr oyaicalkylg
groups (for exanplg CBZ benzyl) can be cl eaved off, for exanple,
by treatment with WJP%&%?Q ?‘Fof’%f?e 20 presence of a catalyst (for
exanpl e a nopleceymliddd cat al yst, such as pal |l adium advantageously on

a suppf t, such as carbon). Suitable solvents here are those
i ndi cat'ed above, in particular, for exanple, alcohols, such as

hanol | .. ' h DVE. The hyd | ysis, i
menorar y carbé BB toR ST etaRs 48 W o pF e GOTGONRAS phats faraula |
pres- 25sur egohgioweei fadiadhe Loragniad tcbﬁfedid%@érﬁéﬁmi&ql lé‘ém%ﬁsé%@éédcom-

0
1-10 bar. Hydrogenol ysis of the CBZ group succeeds wel [, for exanpl e,

on 5 to 10% MHIEs, andpiba ske dhergsf fay thentisstment of diseasqs as tescrilsd for
hydr ogen) o i t I t 20-30. 30 Pharnmaceutical salts
and o%’[gr fgpggzlo éé‘”g%i %ﬂ@gf 'Eﬁ@a “according to the invention can be
used in their final non-salt form On the other hand, the present

i nvention al so enconpasses 35 the use of these conpounds in the form
of their phdrBEPeuNAs & the trewya harealsaltaken thineandha hydraies aud solvates

vari ous orga i i i nown in

he art. P nae8R POl ARg B D B G b S8 e 03017
.33 -_salt The nveofioh kiscceigtes helsheobplidilyfavtios fernls @terebitonidre), St

part p#epared by conveptional nethods, |f the conpound of the fornula

| contains £NANCEEE: Gegasemates, dpe diastergomass anddhe ydeates ant ke d
by reacting digs Q%Hi‘ﬂo 1 i I

correspondi ng baggfﬁae(?%i tron %HaC{SPS%yu%::E%é ggg@s@ﬁ@@?@%%ﬁ?ﬁ%ﬁ& T i
met al hydr oxddthtionsof indirhgplpentansiccnidsyatitoxhe eompedhtswinieh forirde and
| 'ithium hydroxi d%' al kal i ne rth t al dr.oxi des, such as barium
hydr oxi de” arfYVIP8 % R Hvﬁwﬂ%@@“\f&%ﬁ%- Y&iPS A&JRF B¥aMPles MeRGASl e
pot assHum etdigydrdfddaisgbikiBsPr opoxi de; and 10various organi c bases,
such as piperidine, diethanolan ne and N-nethyl- glutanine. The

al uni ni um sdtharmsiceuliealiyousaiie dsrivtivesaarbdakenh to neanefdridsemse, so-

i ncl uded. IQ) hg CagE of certajn conpounds of the formula I,

aci d- addi ti 6f §Iptr% EEPYEPY d by treating these conmpounds with

phar ma-  15c@biAY Heridareniad e $aRban2Bthp ARE M tNe Asthilia 1 ilich
35 have been modified by means of, for example, alkyl or acyl groups, sugars

t
4



- 34 - ate, pectinate, persul fate, phenylacetate, 3-phenyl propi onate,
phosphat e, phosphonate, phthalate, but this does not represent a
restrictiQiygpdidghdier more, the base salts of the compounds,@sediadidld
to the invention I nclude alum nium ammni um cal ci um copper,
iron(111), iron(11), lithium magnesi um’mnganese(lll),

manganese(l 1), potassium sodiumand zinc salts, but this is not
intended to represent a restriction. O the above-nentioned salts,
pref erence i f; | i I . i d
ot acsi um - agh T BeR AR WEh Tl pe Bt By S RO RRR A B8
Sal ts of theeffecipaicaiapolindhactarding te theulerttioar e derived from
pharmaceutically acceptabl e organi,c_non-toxi ¢c hases include salts of
primary, Seconads @f%QC@@ﬁeh*gﬁi%raﬁﬁh@s?O'wsgﬂﬁfimt@&smth%g?mpyads

| ncl udi ng 15gattifld t IBEGHIGIITA, BkRILABEEToREKARBIe, 7Y fil! £ ABAES.
and basi c i on exchanger resins, for exanpl’e arginlné, betaine,

caf fei ne, childbopt-6Z4i1885).chol i ne, N, N -di benzyl et hyl enedi ani ne
(benzat hi ne), dicycl ohexyl am ne, di et hanol am ne, diethyl am ne,

2-di et hyl am noet hanol , 2-di net hyl am no- 2 Oet hanol, ethanol am ne,

et hyl enedi anTRg exbrésion el iffourlt: 8&RMeR RS Aot 35 rICHESHEME or
gl ucosam ne, histidine, hydrabam ne, isopropylamne, |idocal ne,

lysi ne, megl of@ paanNageytisal activy ingsediaet whishplasises &) apispee.ssyistem,

e iine. o ) . thiathitie O oh
Bt hanot o ne A b TS ndtoioBioRES PRuidRh e shEhse WG SatraT At i -
65( hydr oxy megigsitddrabhgk@npre by o eeBh k@ b¢ bhySidtant hi s is not intended

o represent a restriction. Conpounds of the present invention which
cont ai n basi & #idiHeydhe@nression Sberapeayticaliselfestivecamountt danetes arsi ng

" Sopr opyl and eet B cOMRERR Wi oo RbuioRIRG BuBRbEYha rBEES:) al iy
sul fatgs, f oreceiatphe ainsant)Has tﬁé%liﬁﬂrin?f@dndé@mﬁcesm fate;

(G o-Ca)alkyl halides, for exanple decy dodecyl, lauryl, nyristyl
35and st ear yIMRIRVeH featmepb healngriveveefieror alimination oba-dimgage. pyn-

hal i des, f Or i ]
waterand o TR Spp Bk st ehIBES B AR 1B reificgon
conpounds aciodhdiatyahoe tofie disesss, icomptaint bedigogfsar ed usi ng such
salts. 5The ?go e- ngnt i oneg, @{ar ceutical salts which are preferred
i ncl udgq acel 3 &M rtﬂﬁf 85 giiectivecappdpke alsq encanapassesdiat e,
st i onat o, " ReHEPHIE e MR EHAL I ek A Nl By R Al .

pi val ate, sodi um phosphate, stearate, sulfate, sulfosalicylate,
tartrate, thi | ate, t | at t h-. 10am pe, but this i t
i nt ended to [EpIRERTPN 2ISeTates i B UBR O MRS bt BFEABIRAUINAS o then
@ hydrochl oohdlala HraYEXREPEThixHfes ?Y%Qﬂ@és@%ﬂ_eﬁ@gr%?%&ﬁmp@ﬂ% te,

hosphat e, sul fate and succinate. 15 The aci tion salts of Dbasic
conmpoutttis ofrafinel 1 ot:2ull B3, 11:4rk5pt dPad ek lbgr hriDAGi ng the free base

forminto c ct_wth.a sufficient ampunt of the .desired acid,
coust ng. ¢ o TR pit bRl Frdiefati RREes B pleBnimefiv e ostids
free base can be regenerated by bringing the salt forminto contact

with a base and isolating the free base in a conventional nmanner. The
free base fofhinyentien relates todhe sompansisnf the domutie | aodsaitp dneticod

salt fornms t 0 | r ec ertain physical. prqperties, such
as soldfbil i téﬁ{ﬁ) %gfgé&gofﬁﬁg}ﬁ é’}ebgf)é:t*%% %B%% %fftﬁf’ﬁgr r’i‘&#@ﬁrﬂﬂdgn,
however, t hepteahizteatitally ubi 8lt€ AIRIRSBhridOstbRDISAREORIhENDT! &S
base forns thereof, As nentioned, the pharmaceutically acceptable

base- addi t | #Ft8H$a%Inghat he conpounds of the formula | are formed with
netals or arg nes, gangg@[@(ﬁmﬁé gl s and al kaline earth netal s
i netals a

or organi c arm nes. E’re]perre sodi um potassi um nagnesi um

35



15phosphat e, disodium and trihydrochloride, but this is not intended
to repre- sent a restriction. Wth regard to that stated above, it

can be s e expression "phar- 20maceutically a
salt" ineﬁﬁeﬁ%géﬂt connection is taken to nean an act ?&S%ﬁ@?@&?s%t
whi ch conprises a conmpound of the formuf&-1 in the formof one of its
salts, in particular if this salt forminparts inproved
phar macoki neti c properties on the active ingredient conpared with the
free formof the active ingredient or 1y other salt formof the
active ingredient 25used earlier. TRe ar ndceut | y acceptabl e
salt formof the active ingregbeRt ca 0 {de tRif active
ingredient for the first time wj/th aldesj ﬁgphar cgkinetic property
which it did not have earl Reér ap gven have a positive influence
on t he pharnmacodynam cs of t g Oi ngredient with respﬁct to
its thgrapeutic efficacy i O~
2009/ 156041PCT/ EP2009/ 0038 ; P arna@eutical formul ati ons can
be adm nistered in the form of oo-ﬁgeﬁgpits whi ch conprise a
pr edet er mi ned anmount of activéqingred nt per dosage unit. Such a
unit can conprise, for exanple, 0.5 ng to 1 g, preferably 1 ng to 700
ng, particularly preferably 5 ng to 100 ng, of acorn-pound according
to the i nvenihivhichd®p&RIIRARYIRY RE, REORI® REh @ bRALERavd e MBRARYs Hhdi-
adm niggration and the age, weight and condition of the patient, or
phar naceut i ceatefldi kit tons can be adninistered in the formof dosage
nits which conprise a predeterm ned anount of active ingredient per
0 dosage unit. Preferred dosage unit formul ations are those which
conprise a dairbsctddssiton doaigouthasst,thaSoinmgdkdat ed above, or a
correspondi ng fraction thereof of an active ingredient Furthernore,
phar maceutical formulations of this type can be prepared using a
process. which is generally kngwp;in 1§ﬁhe pharmaceutical art.
Phar maceutical fornulations can be adapted for adm nistration via any
desired suitable nethod, for exanple by oral (including buccal or
sublin- 20qgual),. r al ,. nasal, topjcal (including buccal, sublingual
or transderHﬂl"%h*ck}ggh@élthﬁtm%%ﬂ'%ﬂ catediim&ilgim hgndubcut aneous,
B AL g e Qv elteCL B § BB dr (BB sy Rl B PP
can be prepared using all processes known in the arnaceut 1 cal ar
by, fqé%examﬁbsp,conbining the active ingredient with the
exci pient (s) or adjuvant(s). 25 Pharnaceutical fornul ations adapted
for oral adm nistration can be adm nistered as separate units, such
as, for examgpl e, capsules or tablets; powders or granules; solutions
or suspensions in aqueous or non-aqueous 30!liquids; edible foans or
foam foods; or oil-in-water |iquid emulsions or water-in-oil |iquid
mul si ons.  B\O 20097 tresoeprEticRRfoRoN @ BRIE70f tha Sormidarhin miiémg t he
onpound to a suitgble fine size and, m xi it, phar maceuti ca
exci pi?@nt conm nut'ed idﬁeng?essl E?r?(ﬁaﬁ ﬂ&wﬂ@&(ﬂgﬁchpv‘%bb@ﬁ' exanpl e, an
edi bl e car bohydr atR® Heplotarsyt, for exanple, starch or mannitol. 5A
flavour, preservative, dispersant and dye may |ikew se be present.
Capsul es are prodiced d¢pofasepat.iher 4 powder ni xture as descri bed

above and filling ti l.s .t herew th. i dants and

| ubri cants, such as:%ﬁgghggéﬁﬁi@%aﬁF§§H§dﬁ?§%@Ps ag?ﬁicic acid, talc,
magnesi um stearate, cal- 10cium stearate or pol yethylene glycol in
solid30orm can be added to thetpomder m xture before the filling
operation. A disi &e¥napundpel e fepnulaskr, such as, for exanpl e,
agar-agar, cal cium carbonate or sodium carbonate, may |i kew se be
added in order to inprove the availability of the nedica- 15nent
after the capsul eihas ibesutdacivith.a ¢ompddnd bbthe fofmarsivized or
necessary, suitable binders, lubricants and disintegrants as well as

35 R%-CO-[C(R®R®),.1Z IVa,



absorbant, such as, for exanple, bentonite, kaolin or dicalcium
phosphate. The powder m xture can be granulated by wetting it with a
bi nder, s4&h@sischfr exanple, syrup, starch paste, acadipgpishdon@gssi9r
sol utions of cellulose 5 or polyner natgéials and pressing it through
a sieve. As an alternative to granul at? ofi,;” the powder m xture can be
run through a tabletting machine, giving |unps of non-uniform shape,
whi ch are broken up to formgranules. The granul es can be |ubricated
by addition of stearic acig,whcgtearate salt, talc or mneral oil in
order to prevent sticking to the tablet casting noulds. 10The

| ubricated m xture is thenppredsmuaesd, §, Geortdadmebt s. The conpounds
according to the invention_gan,al sq _be conbined.wi th.a free-flow ng

i nert excipient and then pBeggéﬁvﬁﬁF‘%é’??V‘?%s Gidicated #) 9[%’“\/\] 't hout
carrying out the granul ation or dry-pressing steps. A transparent or
opaquesprotective | ayer 15consisting of a shellac sealing |ayer, a

| ayer of sugar or pol yines reditctivesimiaatiom gl oss | ayer of wax may be
present. Dyes can be added to these coatings in order to be able to
differenti ate between different dosage units. 200ral |iquids, such
as, for exanple, solutgpn, syrups and elixirs, can be pre- pared in
the form of dosage units so that a given quantity conprises a
pre-specified amount of the conpound. Syrups can be prepared by

di ssol ypng the compound i Lth itable
flavour, while eIrﬁirsgékgd%?égﬁrgggﬁgiﬁgggﬁﬁ@ﬁ%%%QW%lgﬁcoholic
ehi cl e. Suspensions can be for- 25 nul ated by dispersion of the
sonpound in a non-toxic vehicle. Soluhilisers and emulsifiers, such
as, for exanple, ethoxyl atBdGQRdIS{RAR yl-BRERS d¥B. pol yoxyet hyl ene
sorbitol ethers, preservatives, flavour additives, such as, for
exanpl e, peppermnt oil or natural sweeteners or saccharin, or other
30artifscial sweeteners anid witiehl i ke, can |ikewi se be added. WO
2009/ 156041PCT/ EP2009/ 003817 -40 - TQe conpounds of the formula I and
salts, solvates and physi o ogi®19t§S fluRcP % AANYer i vat i ves t her eof
can al so be adm nistered igp&theg (Igrtﬂ’i%z%ealrii nﬁﬁé@ﬁ?d ﬁ’]ed)iaYrﬁr?/ syst ens,
such as, for exanple, snall’uniﬁane ar ves cﬁes, arge unil'anel | ar
vesicles and nultilanellar vesicles. Liposones can be fornmed from
vari ous phospholi pids,. such aﬁ, for. exanpl e, chol esterol,

st ear yy@ni ne or phosph8td RAUCHY? PAURALOMThe conpounds of the formul a
| and salts, solvates and physiologically functional derivatives

t hereof can al so be delivered using nonocl onal antibodies as

i ndi vidual cgrriers to which the conmpound nol ecul es are coupl ed. The
conpounds can al so be coupled to sol uble polyners as targeted

15nedi cament carriers. Such polynmers nmay enconpass

Egl yvi nyl pyrls)ol iiddhat theyraae libeptéd f@m one of their functional derivatives by treat-

0l yhy.dr oxy t M ol .

pol yhy% oxygﬁ%@?@ﬁﬁfﬁ?@%‘&%gﬁgﬁ%%ﬁ%%”ffé’?%??%ﬁe oxi de pol yl ysi ne,
substituted by palmtoyl radicals. The conpounds nmay furthernore be
coupl ed to aand/ass 20of bi odegradabl e pol yners which are suitable for
achieving controlled rel ease of a nedicanent, for exanple polylactic
acid, poly- e%b??%ﬁ’f @Sﬁ'qﬁgé'ﬁ%ﬁ%‘f’adﬁ CRYBIERd e ppe of Heisglis.

pol yort hoesters, polyacetals, polydi hydroxypyrans, polycyanoacryl ates
and crgsslinked or anphi pathic block copolyners of hydrogels. 25

Phar met&ut i oilvoveoand betdvaribe aadipaleR T 6, R°aRE T RS RAJRISiRdt rat ywon
can be adm nj stered i_ndependent plasters for extended, close
contact Wit Har}qf]g h@ﬁ?i@? MEETHRO% Wé"ﬂ}a@%ﬁ(?feth?.fowweﬁ, ‘F'E}?S%?éﬁ‘iﬂséz,y t he
active ingrefisatoipanyigfbe delivered fromthe plaster by

i ont ophoresis, as described in general ternms in Pharnaceuti cal
Research, 3(6), 318 (1986). WD 2009/ 156041PCT/ EP2009/ 003817 -41 -

35 The expression "carbamoy!" means "aminocarbonyl” and vice versa.



flators. WD 2009/ 156041PCT/ EP2009/ 003817 -42 - Pharnaceutica
fornul ati ons adapted for vagi nal adm ni strati on can be adm ni stered
as pessar{&Sod ns, creans, gels, pastes, foans or s

formul ati ons. éﬂ%ﬁgrnaceutical formul ations adapt ed forggﬁﬁgﬁ?%ﬁgaHT
adm ni stration include agueous and non=3§ueous sterile injection
solutions conprising antioxidants, buffers, bacteriostatics and

sol utes, by neans of which the formulation is rendered isotonic with
t he bl ood of st LR ' u d

non- aqueous. Air i8S SRR e Rbiimedn oP BbrthRg a8ERa8 2 2,4
medi a and t hBcRe®ed or 1T1E afamsiuA préferably denbesadeihyl, Sutheathde ethyl,

si ngl e-dose or Ltidoseg;g? ai ners r exanpl e seal ed anpoul es and

f
vials, and sPBH¥d FAPTOPY ris@lutyl, ?ngqti’]s%d?ﬂ'?ﬂ%wefur@grmﬁ@ alsRl y

he additi h ' | i guig, f
the additi O”P%IE@L;T-, 9. 8t @—%étﬁy%@i}ﬂ' £1- 1y guig 2,é.arm@mg@§¢§¥|wﬁﬁa {1 or

i nj ect gon pu I mve-  di bef of " use T's nece ction
sol uti ons anprapybgenyl,ds 2pr; 8par demethyimndyiddrice 1y8-t,H , 3-he2 PecP B oran
be prepared fromsterile powders ranul e nd tablets. 20 |t goes

wi t hout sayi %xg"’" wthYbLSAdh, Qf?%ﬁfﬁyg’%%ﬂ‘e’éegBﬁéEHQ??Y'empals|1ye%fh t oned
consti t uent symetiapfdphyiTud Al @Ra IR ehett n 3|

in the art V\ﬁthﬁ&?gsdggct to the par e ggﬁ’a‘?@?{’)e of f%?ﬁ?%?ifgz;é*t% us,
for exanpl e, Pieotriflucaometisylwhi ch are suitable for oral administration

Compound of ATy ARG REfAGY Srtes AlLhSunS fae: o & PREIGi no,
I;er exanpl e, aﬂdﬁ%,%ﬁ_@fe@ﬁﬂ%/\?ﬁémbﬁ ety R pF0 MHpTBHYI, !5{1}9], ﬁﬁi’qﬁesec-bg’%yl,

ondition that requires freatiment,” and its severity, the nature

t he formul atfeshbalvh renéylnkenbdriBaommethyls peatafiuaroeting orsl, Ltthifeowst y
determ ned b fe treating doctor or vet. However, an effective
anount of a conpound according to the invention for the treatnent of
neo- 35pl astAdudhemhdre freferasBrisrvtéLAPrapichBl @R Braifekie’l AIRWEhavirky 1-
generally in e range fromO0.1 to 100 ng/ kg of body weight of the
reci pi ent (n%ér%a@t)o”b%r'n wdychaid’ Hatemsunay bg replscedibvyF iGl, BReOHaangior

fromlto 10 g : 1 9 - 43 -
wei ght per dggﬁ%ﬁﬂél&?ﬁgvhé%ﬁ)%a%gg%ﬁﬁg ﬁé{gﬁ%é@ﬁsgﬁﬂ b?rarmal
wei ghi ng 70 deplacedisy@, INRD SOw 8IR'TD and/cFTONR’ gné@sse t hi s anmount
can be adm nistered as a single dose per day or usually in a series

of paris 5d 04 dherefureralas dehotese femepiaeple wdimethylemindedyl, afiive or  si x)
per ddy, so that the tal dail se 1s the same._ An effectiye
amount of a %ae{smgmegﬁﬁvEY@%V‘E%‘VE;'%WB@S@F@?! Sy s, 3- _
deri vati ve hiefiRe-ZA)dRyBRIOG, N RCteRfy A dobAfdAeflyl bhe.fbharpl ve
anount of the conpound according to the invention’per se. It can be
assunmed t hatsufiomyl-drmebykthdr e suitable for the treatment 10of ot her
ﬁgndi tions nt | or]ed abaove. The invention furthernore relates to

di cament s e¥ilsralkyl {gyaealkyl sreferably dapoieasysiorroryl f eychaliudyll cdad/ or
phar uti 3?&1 k Eﬁag#l?xsﬁ%ﬁgclﬁﬂg %ﬁSt ereoi soners thereof, including
reotf 'I'h all ’ratios, ah

m Xtures th at | east one further nedi canent

act i yet i ngr e?i‘ipafeferabiy denoti’émlk%(hrv%ﬂng dn2a3$‘]?, 5 t@ir a@atdnﬁis,téprégrabllyirhéthyl,
consi sting of, separate packs (a) an effective ampunt of a
cormpound of $R¥ BEH%I '§8H”OQMH%6'F3’%¢%9%WL seetutylalerybutyh pestd.drext.and

st ereoi sorrertﬁﬂlrjmﬁ#f b%ﬁ{dgﬂh}}%[tﬁ@gruf es.dRebeknn all ratios, and

(b) an effective anou nedi cament active ingredient. 25
The setl conprises suitable containers, such as boxes, i ndividual

bottl es, bagst 2 anpoul es, The .set , f.or exapple, conprise '
separ at e an%gul d?fgg%h@&ﬁ{%‘?ﬁﬂr?@cgaﬁaéﬁflam ERHY 9 ensranetaesimbbeig
of the for mﬂﬁwquepé}gbn@rdm ppceutical ly usable derivatives,

sol vates and stereoi somers thereof, including mxtures thereof in all

rati os, and RinReffrefarably derotetinefach dasetihgeparetdintiant oheagidtiver, H or A",
35 Q preferably denotes H.



WO 2009/ 156041PCT/ EP2009/ 003817 - 44 - USE The present conpounds are
sui tabl e as pharmaceutical active ingredients for manmal s, especially
for humang;o 1080/i4%841t r €at ment of sphiri gosi ne 5Ski nase- i N¢gaeb2000/003817
di seases. These di seases include the prgliferation of tunour cells,
pat hol ogi cal neovascul ari sati on (or anyf ?)g'enesi s) which pronotes the
growm h of solid tunours, ocul ar neovascul ari sation (diabetic

reti nopat hy, age-induced macul ar degeneration and the |ike) and

i nflam 10maty IHasi @pqm rihwégds»and the like). The
pr esent inveml' %@Pﬁ@g%ﬁt{%&ﬁt@ﬁe P?’S%@J%ﬁc%%%&n@s of the fornula
| and/ or phySiN{R )ew(wRgﬁgza;ﬁ@wd%fa?ﬁas)]@na:@[m(mﬁmse)ww@om of or

t he preparat| g Lcanment for the treatnent or prevention of
cancer. 15 Ptcg'\r‘heeg éﬁNEEﬂé@%omas for the treatnent originate fromthe
group cerebral carcinoma, urogenital tract carcinoma, carcinoma of
the |yfphatic_system stomach carcinona, |aryngeal carcinonma and |ung
car ci noma. ARf uRt eefegally sleoptepireach edse indapeniientin otenaraotharpklyari AL,

| eukaem a, | gagnLa - rci no small-cell lu ar ci_nopas,
prost at e cange’rs %ﬁ%g?@gg%%g%&gg%&ﬁﬁ?@}Ffﬁpéngﬁﬂﬂ)ngoB%gPP rH, Aor
carci noma, rgeal cancer, |iver carcinoma, glioblastoms and breast
carcinoma. Al go enconpassed is the use of the conpounds according to

Caim1l 25 aBcavaiengblyslenntes Hwasryi partiahlariymreieyahlpibgi cal |y
modt canant 1 or  The B EleHE KBRole B Edbn cBte WifernaBRIE L P Shathar . A

imgi ogenesi soi OH, paricdapdpreferabhaHdi sease in whi ch angi ogenesis is
nmplicated ii an_ocul ar di sease, such as retinal vascul arisation,
di abetic ret£REpErably degetesidatetAnacul ar 30 degeneration and the

i ke. The us fti I @i : .9l oqi ;
accept abl e s%lpftégt %ﬁ%ﬂ&gg{b@g@i (? ertégtjﬂ%?j'] 8?10{1@2‘ %{Pg@éﬁg&@&ﬂ rﬁg {%‘er{)'l'
n}adi c? Int fcdinKt pc'spetr'rdsixgtmmntoIidinmrzh;ﬂaﬁmoietraihydrnﬁhi@ﬁﬁ@ltr@ﬁl,ﬁ-dk?mf-
also falls wthjin the SCO of the present invention. Exa es o
such infl amﬂff‘%ir W‘?}Fyeﬁ iﬁ&ﬁ%éfw'ig@dmimzwb@mﬂoéét@ﬂ- utykpxy-
i ncl ude rhe i Bt A Ol LS| et i -dal ayed
hyper sensi t%@?ghm@g%ﬁzﬁ]ﬁ%m@ ﬁ?qt%gfcﬁpgﬂgl&%%@égkﬁa "W use
of the conpduysttexymyreclidirfyh rivaiéributdad/carb@piiysiroxypyrrodittiny, aimeibtyhbl e
salts and so] vat es, thereof for the, prepayation of a,. i cament for
the tr trrerémkﬂ'oeglwv%ﬁq%ﬁr%cfnyimﬁpg’éj‘gdr%yeg@ﬂdé@F%Hggrﬁxﬁprﬁ’ﬁmﬂr&r, in
whi ch To thig/drek i | NEd;i :
accordi ng toh;% he m@gﬂf ?gﬁéiﬁgﬁgﬁzmﬁﬁ@?%%E?E?,ﬁ@?ﬂﬁ%nm%?&ioﬁ%ﬁ%ﬁw
of such tredmmethanesulfoayhpeoethyleting uGH(Mbie)Gis, G bl dir GH (N BB, OH.
10specific di sease and can be determ ned by the person skilled in the
art without undue effort. The present invention also enconpasses the
se of conpmndisndtes! e ekammy, dHendn @-om- bRA, Q] - | e
E,al tSﬁd sol vat es fhergof%@)t r?g?iSp?@pg?gftF%Q%Tﬁgbhgd?tgglﬁgtﬁf}plf or
t he treat merft- B Qiep@pvimhienyt, o-eni- eap-ieapropyphanys at,ironor paettddsylf or

the treatme eyent.i di seases,. such as diabetic
reti nopat hyrggneg&gg{é’- %ﬁﬁE)Eggﬁ}/ﬁé@&ﬁt{%ﬂ%eodeﬁé%iﬁ@ﬁ?pﬁ?%ﬁ P& P par t
200f the i neaninopheniyihe-,ureof pyNtinetHylaaindBtieryl, i VSR LA NRthyl-

i nfl ammatory dj seases, such as rheumatoid arthritis, psoriasis,

contact der rARErarbanyaBenyleer Wperzassiamidpphendaet Momr ramaliedny-as

the t t i t I i h
oste eorsagf1 cgeng),th e@g%,gfc—)gr;ht@ %& :p?l_?ds-]B r S’(l:’FkE%t Q‘Q q?%k%ﬁo%%@%ﬁgm p%'ﬁﬂf X e
scope of t herpr@tshdimethelahiiooiph2hifesi,das of paNcRaBIHfarAinotaMdonyl)-

formula I, preCU{sors trhereof (conmpounds fromseries "C') can also

be used for AREVH Caaim@hP-Fetyianaiapiphanyb £se8- or p-(N,N-diaéylasmipeimds

of the formypa ber 3T ta pati e 30treat nent

of cancer, mi'!)ln Bg!r’??g‘gl g;ﬁ?gg{?b%ﬁ%{ﬁ%,&u%ﬁ gf&ﬁ%?é’nyﬁ,rb : % or%
chlorophenyt, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl,

O-, M- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-



-46 - Preference is given here to Sph kinase. Preference is given to
the use of conpounds of the fornmula I, and pharmaceutically usable

derivati vgg, Oﬁgl%@hes and stereoi soners thereof, incl udipgq,%pﬁdg%@gﬁ?
thereof in 0

ratios, for the preparation of a nedi canment r the
treatment of di seases which ar e~ 24f1 uenced by inhibition of
SphK1 by the conpounds according to 10Cl aim 1. The di seases to be
treated are preferably selected fromthe group hyperproliferative

di Sinfia ; , ) Lo di Tl
O e | T AR U2 5P o AR BHER) oL B ed onviphenyl. o-
cancer (tunoor adips@asmholiatdrgicadanghphésyl, o€ st-anrgs{rmorghatihid-glcat-i ve
di sease of tEe angi al cells,, psoriasis. 20 The tunour di sease |s
preferably s P’égfé!?r&lcﬂﬁ fhér gr qrogmirelipi-yirheasyl Srolis O pr Mum
he bl adder, id

the bl adder dﬁgﬁéﬁ&ﬁﬁﬁﬁeﬁgb%-{‘fn- B?}S%Q-(ﬂfargﬁ@iﬂ'n—@-@?ﬂﬁﬁgt ]qr{e@gp o~y

oesophggus, t cervix, thyroird, the 1Thtesti
brain, the peop{ai(dl,Nidiethyleoysojprapoxylpluenyltdre m-yorpaide(3edisrstantino-

25t h t h, t | he | h Kjin,, tic | euk ,
Fong” adenocaParibe el B mr By GfedHiaminCRRROKEA e aRTa:
gl i obl ast Oﬁaph@rﬁsﬁ,aﬁmww%fé%’@y 2arube.nyel 0y d. leakgessayifgdo iﬂ%ﬁyl,

nyel oi d | eukaem™a, acute nmphat 1 ¢’ | eukaem a, 'chroni ¢ | ynpha

| eukaemi a, Hodg-236k2.6-2.6ydphoed, Sritichlorapgienyt, 2,3-y Bpgho?ad:, 2,00 3.4- or
pref e bl y <SredPLANPPaR g 45Pb e PR TerRYD Ao Love AT edigypheny.

Er-t hritis, aghfireactiaorphedyl, 3sdmim-4-2hldbgieamirdd chmerst e amiislaey

i.seases, nultiple sclerosis, chronic obstructive pul no- 5nary

di sease, i nf¢Rigtan dramisrrirchioseaeredaniae-dothlatoptienglagetitrodstiil-aléi s,

T-cel | - prono I i e, niey:LNf f di s, i
pref er aBI y sﬁéﬁ%g‘é{‘wo%f‘ﬁ@g‘%‘é"u@‘%h@@ﬂ%@%@?? ?g“d@@'ﬁﬁsge”ﬁ

di seasT5 non2 $pke 23,6~ QBjet, 34,61 0r B, 5TricklotoHediyh Ledl 6Ltimdtsogj-sease
is preferably selected fromthe group allergic encephal onyelitis,

al | ergi ¢ neuP®n¥d, 24wdraptatdishipanhiesy!, pglpaﬂpb@@ﬂsﬁﬁrfb@momé@mm;

myocarditis, 0k A blea-dMRBEhELS: 2 Il y4 Re us,
15i nsul i n- de%lién}yel’n% %gpgigt es néb%bﬁug%@hgma@f)m%%g%l%ggd;@ﬁﬁ?@ %
preferably shioeudmerivi, Bvbtdmo-Grmethaxyphenyip Bathiurbie-nistisoxyphenyl, 3-
osteoarthri t‘iaﬁ, C?pl an' s, syndr ong, Fel t4y' s syndrone, 20Sjogren's
syndroge, spOHESA-FECSRILAPEEANSs 3-Tistare4-metheyrbenylcB@mdnedamathysi s,

met aboTi ¢ argfkdii S.chldrUIBE 15T Lbey ns. di 5ea 'r]%%le,r's
syndr one. Th'seﬁ% r#J’I a-r%‘rat%;b'y e?térﬁqfé@cy |esng§§fe§§sd[§}ég¢@%§ﬁ$mﬁ% e f’ed from
the group gl onerul onephritis, glonmerular injury, nephrotic syndrone,
interstitial,nephritis, 25lupus.nephritis, Goodpasture's syndrone,
Vegener's gran ré’r&ﬁrh%li”@',%y PﬁﬁTamﬁgeﬁ?ﬁeﬁ@enygwﬁﬁgﬂﬁpﬁﬁ'é?*ﬁ uted or

I.di opati ¢ gl BRBUlAL 1, $8P%r pentasubstiifiel By RATRHAPS M YRR icsgase i's
kreferably sel ected fromthe geoup 30psor€jg§i s, at opr?/[c% er c?f?i's,
conta sensitivity, acne. WD 2009/ 156041PCT/ EP2009/ 003817 - 48 -

macul ar dege tdio corneal transplant rejection, rubeposjs irjdis,

neur oscul ar ’g’?&ﬁ%&@ly 8&98%% = Cg'y%roérPéﬂ.o yg»ﬁe”bi%cﬂ'%@'@lﬂ’?‘@é‘ Surfds
of the for - | - Srp-Reptdhyhsad L QP pWe kil -
known t her gﬁaﬁ FE%%mﬂ@nm %ﬁgggﬁq cancnﬁ' d;’gltgnt% 2 p %rbu@glgﬁ%2¥lé? ’
t he term "an ehRdedragaienyt oanesr pearainpphgaylt owmcor p-4N-methylamino)-

adm ni stere agjent. w ncer for t urposes of treatin

the ca¥ter. dplWe&am%ﬂcpéM'wetﬁﬁgﬁ% fbaﬁﬁﬂﬁﬂnﬁe%m PR 2hE armido-

applied as gisaiyé d-har-amp-eictidrypher@ll ¥e.mi or gashdlyBReh@, bhencenpound

of the inventjon, conventional surgery or radiotherapy or

chenot her apySthexdaresryBbeRH apry Mresy R-NINrdinabylasioe)-plerylod-, theor p-

fol I 'ow ng caneQittndhnfldarbdmTPREndOS R or p-(N-ethylamino)phenyl, o-, m-
or p-(N,N-diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or p~-bromo-
phenyl,

-, m- or p- chlorophenyl, o-, m- or p-(methylsulfonamide)phenyl, o-, m- or p-



(1) antiproliferativel/antineopl asti c/ DNA-damagi ng agents and
conbi nations thereof, as used in nedical oncol ogy, such as al kyl ating

agents (f cis-platin, carboplatin, cyclophosp
ni trogen ﬁubst ari(;g%‘gmrel phal an, chl or oanpuci I busul phanq)g:|£F| 005/003817

nitrosoureas); antinmetabolites (for ex*a%%re antl fol ates such as
fluoropyrimdines |ike 5-fluorouracil and tegafur, raltitrexed,
nmet hotrexat e, cytosine arabi nosi de, hydroxyurea and gentitabi ne);

ol conyci n.  aRRsUEERYbRBIVEG Rl or SRt AR eyl €5, A oF PrRYE:

25mi t onyci n- ﬁhedﬁpm mmmp-na%lﬂ:yﬁhéhﬁlﬁﬁ%{%%rp nedthb X caet o iy sy, So-, m-
(for exanple VI @ Eal oids, like vincristine, vinblastine
vi ndesi ne anflf 9| BP¥PheRylng:, Mmer R-aesiviRhenyl. it TaRbp- %ﬁ@ossaﬁf@ména@nyl

t opoi somer asg_ ighppp! gﬁ’{g?pMIfPM @%bﬂg@ﬁﬂﬂﬁ%&?@ﬁr&raﬂiy k&3 2.4-

et oposgde and 't eni posi ansa rne, tecan, ITI] ecan’ ahd’
canpt ot heci n, 5a2,6¢,63,4- d Bfsedi@nbiophiengl, Qg}}nﬁsl (26, 28arimtieor 3,5-dichloro-

SRR IR SO T S R ;qﬁ‘flg‘i'%wt o)
toremfene, ﬁﬁér‘i’m' 5808 3%4- ?1{ e egy;&nf'ﬁ‘a@fduﬁ@l@‘ﬂ ﬁ!b‘??phé}ﬁ?té 9

recept or 35downregul ator$ vest rant ian gens
(for exanpl ecﬂﬂoifo—ca+ammm3}ehioi‘¢uﬂaamm 4-nhlauoam-atazr@nﬁ-chlqwoobe2mno-6-

et of o i n GBIV 4 Hi o DN StaT RSO P T AP EDBR O ST I arpiio-

Enf -0gest er oneghémr 2, waﬁ&mﬂz 3)l4 2ESIRt 2, 6 DRI &S 41 AUHAAPISBL S

f.or exanpl e as anastrozole t'roZol’e,” vorazol & and exenest ane) and

inhibitors owh@wl.r%ehﬁ:trﬁééfhomhﬁ% 3-hyidrspa3, eichigiophiage ptisdatiastyl,

i b or o SR dehore- BRI A REPeEc T8I ne Ryt B Alco B Emonnamt
acti vajgr rezepdmuorfd-mcbtmmebheﬁ%vzimbmbugmaheiymfe% . 13-418606-methoxy-
functlon for exanpl e such 1nhibitors include rovvt "fact or

anti bodi es, Rfifwh3-Ehlored-acsiemidophenyl, Bothiere- -mﬁthquémubﬁeamm -6-

oot e L 28 AL e

ki nase inhibitors and serine/threonine kinase inhibitors, for exanple

i nhibitors of the epidermal growth factor famly (for exanple EGFR
fami |y, t yro-"ESepadvaphiysaer ﬁnbﬁit@%%s, Fﬁi&en@tes for example, 2- or 3-furyi,

N- (3- oA | 3-
qw(nazol ?Loga‘%‘iyn@{'%@??{ 2 F?’%%?g 3) &I—Pg% R{? ir?r\ﬂgielr% %/-)%rS] bi s
( 2- met hoxy et hoagdlgli2nad-abr maﬂam‘ryina— (deror GLisoxdzoldS2-, 474} 5ahthzolyl, 3-,

6- acryl am do: N-( oro-4-fl uoro henl) 7-(3-nmor phol i no- 20
pr opoxy) qui & z%l?f?o?lh' tMtsz(Céj B)(”gy 2'@4 SxATH-BYImidinl tfortsest tne

ghate' et - derjypd ﬂif@ﬁ%bfyﬁ@cé ﬂ‘iazfo@m-l—\i af pPH SRR 1-N1Y er%°y151°f

e hepatocyte gr owt h act or tamly, I'ahdi ogeni ¢ agents,’such
as th whiwtb-teirdazeivl, t,Be- emcdaaml-tbforvés,dm ar4-exatibbhe3-ar - SM)WI B4-

factor, (f le th tix ot JI25 wt h
factor ant | SORITHRIZ: 02 ciah A0S AR S Borlricd 33 EMiaen A B -y,
di scl osed i rg-pitd-j t | .pat

071 92596, W Cr SR PR 2 e ok DL UaE. 4 or Sk

t hat work byn@@lmbnndae’@mmsﬁs 4-fapr5- barammsdaaa*alyipm 8e, 4 ﬁhlaalofBO't-lmamza;f
t d st at

such @0 conpVEe i r t-n G072 asabont trady 35 o 1~ BaraeRer e
patent appl iZati ssV) BPefZd®fbzo 210&40332@ oMRLRR-LREF20W0s-, 5-,

01/ 92224, WD 02/04434 and 35W02/ 0821
2009/ 156041 0cHr FrpennRob3sradiazelyl,-2-, 6«“4 )5aﬁb,| z-fenﬁsquinemm eg- 4-or

exanpl e tho [ r tsllst % ch as
SIS 2503, o gﬂtf%@ tggﬁ{nﬁ?&?‘seﬁ (Bf/h?“r % eCQ'FFéWé[E “Pp ofch 50T
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 8-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,

35



15 4 or granul ocyt e- macrophage col ony stimul ating factor, approaches
for decreasing T-cell anergy, approaches using transfected inmmune

cells, sugln asyeskboki ne-transfected dendritic cells, appcaasiesm/dasding
cyt oki netransfected tumour cell |ines, ?gd appr oaches using
anti-idiotypic anti- bodies. 20 The nedfcanents from Table 1 bel ow
are preferably, but not exclusively, conbined with the conpounds of
the formula |I. Table 1. Alkylating agents Cycl ophospham de Busul f an

| fosfani de Mol phalazotinxdiaRbiby srekayi e 3131992&&@1%1-@%%@%%&0-

Dacar bazi ne Carnustine Lonustine Procarbazine Altreta
Est ranust i nefgBb¥lhat e Mechl or oet hani ne Streptozoci n Tenpzol oni de

S ti ty .G ti liplati ' | at i

Car boxypht hall PG SARacR AR tebivgl el B B eer o yon ity SReoBaaliet
(Aetema) Sat fregrastivé &6 Riveest svbktittion¥\H808H &REeAde BERHEPEAASHIANB L7
- 51 -5Tetraplatin O mplatin |Iproplatin BBR 3464 (Hoffrnann-La

Roche) SM 11365d{hgdrR-2omd), -APosZstirylag fedilydro-Az ay t4-demefigyhietrabi ne
o Ner capt opalT e B4R R B, SRS RE B RIEN arne-
Met hot r exat ehydiat t-ex24, e3-, Tonard&xpyFralyie R i5editlyerdeQx .¢ of-or4nysi B-pyrrolyl,
Fl udar abi ne Pentostatin Raltitrexed o )
1-, rb— or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-,
10 -2-, -3-, -4~ or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
e ~2-, =3~ or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3, -4-, -5- or -8-pyridy}, 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-, -8-, -7- or -8-quinolyl, 1,2,3,4-tetra-
hydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-
dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxy-

20 phenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3 4-ethylene-
dioxyphenyi, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5-
or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl 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-oxo-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl,
1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-0xo-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)

a5 Het particularly preferably denotes pyrrolidinyl, piperidinyl, morpholinyl, oxa-
‘ zolidinyl, tetrahydroquinazolinyt, piperazinyl, thiazolyl, furyl, thienyl, pyrrolyl,



Hydr oxyur ea Decitabi ne (Super Gen) C of arabi ne (Bi oenvi sion) Irofulven
(M3 Pharrna) DVMDC (Hof f mann-La Rock Ethynyl cytidine (Taiho )

Ansacr i newig 64N Et oposi de Teni poside or mtoxantro J

(CPT-11) 7-et0P15§/}Iﬁ-6§%- hydr oxycanpt ot heci p_ Topot ecan Dexrgggﬁb(%ﬁrzlg@{}%&%
(TopoTarget) Pi xantrone (Novuspharrna)- %beccarryci n anal ogue

(Exel i xis) BBR-3576 (Novuspharrna) Rubi t ecan (Super Gen) Exatecan
nesyl ate (Daiichi) Quinaned (ChenCGenex) G nmatecan (Signa- Tau)

Difl t inki 10 Fls S, t '

3 107085 ( Mo S RoRo Rt Rele )y ey, oRMT SRRRERE T

mz_l?o ( _Ky;mg:(!bhk&tc%z_.oly_ﬂ50>\</ataléiazdiylcq’r;tbiadia(zémui) e;m;ty@ﬁ(vg;ibh Ebumwtgdti@dxted or
rianycin oxyr.ubi cin rubj ci.n r Ubici n ungnyci n

Epi ubl &1 n TGN B FISLASIUA PY ARG HHGUR FbAsry LN, BP5H01 Torfgarn

Cyanonor phol b@,mwggﬁj_ci M toxantron (Novantron) Anonafide Azonafide

Ant hr apyr azol e ‘Oxantrazol e Losoxantrone Bl eonycin sul fate (Bl enoxar

Bl eonyci nic Cg%{ %6%‘3@%?%0%3% ﬁ%ﬂbﬁgﬁiﬁs%Fﬁ%ﬁE{ér&@hggiﬁgq to2 N

(Menarini) armaceutical's
2009/ 15604 1 PoTd/BPZDaRN0E) 3@izh ma2be morie eeidisusEH A by Aoken} particularly

Col chi ci nePG TXL 1] Th tj.cs). Vinb]astinel DN 5109 (B ,
et L o RaabD ERBIUTS P HAGEVu IR SB Sy pRsmO) Somt Bbuhisa
223651 ( BASRAhief!Ash Bl Mogd- 6N HARR I ASTA Medica) Rhi zoxin

(Fuj i spyva) ER- 86526 % I ?’

Ei sa

- Hal preferably denotes F, Cl or Br, but also 1, particularly preferably F or CI.
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 anocther.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula I 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
(v ot has one of the preferred meanings indicated above. Some preferred
groups of compounds may be expressed by the following sub-formulae la
to Ij, which conform to the formula | and in which the radicals not desig-

nated in greater detail have the meaning indicated for the formula [, but in

which
30
inla R’ 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;



M vobul i n (Warner-Lanbert) Conbretastatin A4 (BMS) Cenmadotin
( BASF) | sohonohal i chondrin-B RPR 109881A (Aventis) (PharmaMar) TXD 258

Avent i traz Epot hil one B (Novartis)P i
(Enzon) T Su0R0r il ar i ) Aziboo? (Asan ) T 138067 (Tu 15
(_

(I'ndena) Cryptophycin 52 (Eli Lilly) AVEBS(-Pr esci ent Vi nfl uni ne
(Fabre) Neur oPharma) Auristatin PE (Tei kokuAzaepot hil on B ( BMS)

Hor none) BNP- 7787 (Bi oNuneri k) BMS 247550 ( BMS) CA- 4- prodrug ( OXI GENE)
BVMS 184476 (BMS) Dol astatin-10 (NrH) BMS 188797 (BMS) CA-4 ( OXI GENE)
Taxoprexin (Protarga) Aronat ase i nhi bitor Am nogl utethim de
Letrozol e Anistar azdVe For mdehatesFRERIR )T, AERRILB oMedi ci nes)

YM 511 (Yamanouchi) Thym g Synk inhibitors netrexed (Eli
Lilly) zD-9331 (BIG Nol at Pgi-g’zﬁ()dd(%i gg%&#@&&ﬁ;(ﬁlﬁ%h%mys)

DNA ant agoni sts Tr abect edi $ i8ge .
Interngtional) Albumn + 3 Ig[?pgoﬁ@%% uti gﬁi%ﬁyﬂé@??@l&

(NewBi otics) Edotreotid (Novartis) Mfosfam de (Baxter Internati ;)nal )
Apazi quone (gpectrpm Phar maceut.i cal s) 06-benzyl guani ne (Pal i gent
Farnesyl tr aﬁgﬁgr aE i Ighi bi EBF'E ! &%‘?%{ﬁ%%é’lﬁﬁ@%ﬁw "I-_Qﬁé?teﬁl"pﬂrf'%r ni b
(Johnson & | onaf ar RPbRY Schgghdta-Hl R¥giHetohnson) BAY-43- 9006
(Bayer)Perillyl al cohol (DOR .

10 inle Z denotes Het or A;

' 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 infg 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 bicydlic 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™)J,Ar, COOR’ and/or =0 (carbonyl oxygen);

inli Het denotes pyrrolidinyl, piperidinyl, morpholinyl, oxazolidinyl,
30 tetrahydroquinazolinyl, piperazinyl, thiazolyl, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyi, 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);



Bi oPhar na) Punp inhibitors CBT-1 (CBA Pharna) Tariqui dar (Xenova)
Zosuqui dar trihydrochloride (Eli Lilly) WO
2009/ 156000 £000/563909/ 003817 -53 - WD 2009/ 156041PCT/ ERgGOR-063d3s] 7 -
54 - WD 2009/ 156041PCT/ EP2009/ 003817 - 25 - W
2009/ 156041PCT/ EP2009/ 003817 -56 - WO % 09/ 15604 1PCT/ EP2009/ 003817 -
57 - Doxor ubi ci n (Adri anmyci n) Azonafi de Deoxyr ubi ci nAnt hr apyr azol e
Val r ubi ci nOxant razol e Daunorubi ci n (Daunonyci n) Losoxantrone
Epi rubi ci nBl eonyci n sul fate (Bl enoxar Therarubi ci nBl eomycinic acid
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R5, RE each, independently of one another, denote H or A',

0 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 ancther, denote H, A’ or OH.
10 Q denotes H,
W denotes [C(R’R?)],Z, CO-[C(R®R®)},Z, CO-N(RY-
L [CR*R)pZ, CO-O-[C(R®R®)],Z, CO[C(RER®)],NHCOOA or
[C(R°R®)J,NHCOOA,
15 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, Ci,
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,
C‘ o5 Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal and/or [C(R7R7')]pOR7,
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,
30 OR’, [C(R'R")],Ar, COOR’ andfor =0 (carbonyl oxygen),
n denotes 1 or 2,
p denotes 0, 1,2, 3 or 4;
35 and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in alf ratios.
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also be made here of variants known per se which are not mentioned here

10 in greater detait.

The starting compounds of the formulae Il and 11l 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 formula Il with a compound of the formula IN.
In the compounds of the formula lil, 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 trifluoromethylsulfonyloxy) 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 quincline.
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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PKI 1664 Novagéé,{%?_n,brgé-5%,&@2@&2%&6 or dimethylformamide (DMF); nitriles, such
( 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 tate, 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

using an acid chioride or anhydride or alkylated using an unsubstituted or
20 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 IVa or Vb 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 I 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 hydroxy! groups
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It includes acyl groups derived from aliphatic, araliphatic, aromatic or het-
erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-
bonyl, aryloxycarbonyl and especially aralkoxycarbonyt 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-

35
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The compounds of the formula | are liberated from their functional deriva-

tives — depending on the protecting group used — for example using strong

acids, advantageously using TFA or perchloric acid, but also using other
30 strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,

halogenated hydrocarbons, such as dichloromethane, furthermore also

35
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alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, and perchloric acid is
preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratioc 9:1. The reaction temperatures for the cleavage are
advantageously between about 0 and about 50°, preferably between 15
and 30° (room temperature).

10 The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
(—.. cleaved off using TFA in dichloromethane or using approximately 3 to 5N
| HCI in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or
15 piperidine in DMF at 15-30°,

Hydrogenolytically remaovable protecting groups (for example CBZ or ben-
zyl) can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palla-
20 dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such
as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
C generally carried out at temperatures between about 0 and 100° and pres-
- 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-
boxy! 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
10 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 formuia |, acid-
addition salts can be formed by treating these compounds with pharma-
15 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
20 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 foliowing: acetate, adi-
25 pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
30 sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
35 butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesuifonate, methylbenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-
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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(l), 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
sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Saits of the compounds of the formula | which are derived
from pharmaceuticaily acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also inciuding
naturally occurring substituted amines, cyclic amines, and basic ion
exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N-dibenzylsthylenediamine (benzathine), dicyciohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanal, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-
ethanolamine, 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-
ing groups can be quaternised using agents such as (C1-Cy)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C1-Cq)alkyl sulfates, for example dimethyl, diethyl and diamyl
suffate; (C10-Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chioride, bromide and iodide; and aryl{C4-Cy)alkyl halides, for
example benzyl chloride and phenethy! 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, triflucroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochioride, hydrobromide, isethionate, mandelate,

meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,

stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-
10 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.
15
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
20 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-

C 25 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

30 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.

35
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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C which is capable of forming pharmaceutically acceptable salts of this type,

the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
15 phosphate, disodium and trihydrochloride, but this is not intended to repre-

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 stereocisomers thereof, including mixtures thereof in all ratios,

35
and optionaily excipients and/or adjuvants.
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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 o 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
10 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

15 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),
20 vaginal or parenteral (including subcutaneous, intramuscular, 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 excipieni(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 aqueous or non-agueous
30 liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oit liguid emulsions.

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

example, ethanal, 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
C 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
35 as, for example, carboxymethylicellulose, 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/or an
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absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative 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 fablets. 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 aqueous 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 example, cholesterol,

stearylamine or phosphatidylcholines.

10 The compounds of the formuia | 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 fargeted
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-

35 mulated as oinfments, creams, suspensions, lotions, powders, sclutions,
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 cintment 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 oilin-water cream base or a water-in-oil base,

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

in & suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

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

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.
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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 oniy 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-

vours.

A therapeutically effective amount of a compound of the formula | depends
on a humber 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
sterecisomers 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 saits 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, individuat 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.



("Cl2") NBrH Exanple 1 Preparation of

4-(2-methyl-3-{414-(5,5, 8, 8-tetranethyl-5, 6, 7, 8-t et rahydr onapht hal en-
2- yQt hi azwb-28091s6@ii per i di n- 1-yl } propyl ) nor phol i ne, ("Al PQ:T]EV@USVO{BSW
2009/ 156041PCT/ EP2009/ 003817 - 71 - BrjgrS4H + N-01 "Al" 10 200

ng (0.46 mml) of 444-(5,5,8,8-tetramet y1-5, 6,7, 8- t et r ahydr onapht ha-
cilen-2-yQ hiazol -2-yl | pi peridi ne hydrobrom de are irradiated in the
m crowave at 160C for 2 h wwth 122 ng (0.69 muol) of

4- (3-chl or o-@SEet hyl - propyl )- norpholine in 5 mM of ethanol and 320

p1(23 mml) of triethylamne. The 15reaction mxture i s evaporated

and purified_by colum chro hy on silica gel. The product is
purified f u?ﬁ%P@ﬁ?rﬁSPQ Etﬁg bigjas Warmqegtf@al achjve mgredlents

trifluor Oac%ﬁhﬁam?fﬂlé %p%@laﬂy lff.g terhané 98 19 ?f%trﬁéﬁt]of@ph ifddstne R+ =

194mn 20 Ex epar at'i on
‘- et hy1-4- [kanz@se -haRicedidiseamest Pﬁms@d&eés@smmmmmmafmmmaf en-2-y

?12' (575, 5, HuraF salE ABElogoa Beolasclidinatng At REDGAEASSIETWALD) - o-
| peridi ne argofbipende rdvﬁh‘k@ sEﬂ:d %m@?’F Wchfér%é@vé‘%ménﬁlomiabe%

3-chl oro- 1- et hyl pi peri di ne,
hydr ogencar bétiaplea ﬁdagqmd@e@mamlandegeMrayom laun‘lthedfkel)eamd]mﬂam—

'2663?iﬁ%giﬁﬁ#@ﬁ%@@%ﬁﬁmé@aﬁhg@ ?BH El?@r e i s evaporated,

and the residue is dissolved in ethyl acetate and 0.1 N NaOH The
rgani ¢ phase is separated off, evaporat ed and E@rlfled by col um
chr omat ogr apHie Bfesent invenien enypeipassastheyuss of faheder-

brown cryst 4 VR DVBO: d 6
oo e 02BN A B
1H), 3.0 - Abrépé@tltbﬂ rof rp@Rdibament. foRth&aréstmeht or b%»@nnéh*)of canéér
2.46 (1B, 5H) %85-210( 4H, 1.73 - 1.82 (m 4H), 1. - 101. 38
Preferred carcinomas for the treatment orlglnate from the group cerebral
(m 7H).
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and iung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, fung 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
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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include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a disease or condition in a
mammal, in which to this method a therapeutically effective amount of a
compound according to the invention is administered to a sick mammal in
need of such treatment. The therapeutic amount varies according to the
specific disease and can be determined by the person skilled in the art
without undue effort.

The present invention also encompasses the use of compounds of the for-
mula | and/or physiologicaily acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
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.

Besides the compounds of the formula 1, 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
treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.
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Preference is given to the use of compounds of the formula |, and pharma-

ceutically usable derivatives, solvates and sterecisomers 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

10 Claim 1.

The diseases to be treated are preferably selected from the group
hyperproliferative disease, inflammatory disease, angiogenic disease.
15
The hyperproliferative disease is preferably selected from the group
cancer (tumour disease), atherosclerosis, restenosis, proliferative disease of
the mesangial cells, psoriasis.
20
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,
C ] the liver, the brain, the prostate, the urogenital tract, the lymphatic system,
' 25 the stomach, the larynx, the lung, the skin, monocytic leukaemia, lung
adenocarcinoma, smail-cell lung carcinoma, pancreatic cancer, glioblas-
toma, breast carcinoma, acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia, Hodg-
30 kin's lymphoma, non-Hodgkin’s lymphoma.

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

35
botic microangiopathy syndrome, transplant rejection, glomerulopathy.
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The inflammatory disease is preferably selected from the group
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.

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

insulin-dependent diabetes mellitus.

The arthritis disease is preferably selected from the group

rheumatoid arthritis, osteoarthritis, Caplan’s syndrome, Felty's syndrome,
Sjogren’s syndrome, spondyiitis ankylosans, Stil’'s disease, chondrocalcinosis,
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,
lupus nephritis, Goodpasture’s syndrome, Wegener's granulomatosis, renal
vasculitis, IgA nephropathy, idiopatic glomertlar disease.

The inflammatory skin disease is preferably selected from the group

psoriasis, atopic dermatitis, contact sensitivity, acne.

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

angiogenic eye diseases, choroidal neovascularisation, retrolental fibroplasia,
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macutar 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
( 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
C | 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 epipodophyllotoxins, 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
- 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 busereiin),
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progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of 5a-reductase, such as finasteride;

(iii) agents which inhibit cancer cell invasion (for example metatlo-
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 recepior antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
erbbl antibody cetuximab [C225]), farnesyl 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

TM}, compounds such as

growth factor antibody bevacizumab [Avastin
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compotunds 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 01/82224, 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 ISIS 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 BRCAZ2, 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 immﬁnogenicity 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 Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
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Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
5 Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
10 6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
L. 2-fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC {Hoffmann-La Rochd
Idatrexate Ethynyleytidine (Taiho )
15 Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
20 Topotecan Elsamitrucin (Spectrum)

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang

(Exelixis) KW-2170 (Kyowa Hakko)
(" BBR-3576 (Novuspharrna)
25
Antitumour antibiot{ Dactinomycin (Actinomycin | Amonafide

Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin (Daunomycin) Losoxantrone

30 Epirubicin Bleomycin sulfate (Blenoxan
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 {Menarini)
Cyanomorpholinodoxorubici GPX-100 (Gem

35 Mitoxantron (Novantron) Pharmaceuticals)

Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKlin
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Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
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Docetaxel E7010 (Abbot)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott}
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)

Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)

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

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)

Isohomohalichondrin-B
(PharmaMar)

ZD 6126 {AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)

BMS 188797 (BMS) CA-4 (OXIiGENE)
Taxoprexin (Protarga)
Aromatase inhibitoy Aminogiutethimide Exemestan

Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin {(PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)

International)

Albumin + 32P (isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

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)

Zosuquidar trihydrochloride
(Eli Lilly)
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| MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl| butyrate
transferase inhibito] SAHA (Aton Pharma) (Titan)
MS-275 (Schering AG) Depsipeptide (Fujisawa)
5
Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibitord Gallium maltolate (Titan)  Didox (Molecules for Health
Triapin (Vion)
10 TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
(" agonists/ CDC-394 (Celgene)
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antagonists

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

Retinoic acid recep
agonists

Fenretinide (Johnson & Alitretinoin (Ligand)
Johnson)

LGD-1550 (Ligand)

Immunomodulators

interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)

(Biomira) Cancer vaccine (Intercell)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx) BLP-25 {Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL  13-Alethin (Dovetail)-
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL

Immuno)

p21-RAS vaccine (GemVax’

Norelin (Biostar)

Hormonal and
antihormonal agent

Oestrogens Prednisone
Conjugated oestrogens Methylprednisolone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide
Testosterone propionate Flutamide
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Fluoxymesterone Octreotide
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
(_" Tyrosine kinase [ Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 {Cephalon)
macia) CEP-751 (Cephalan)
ZDI839 (AstraZeneca) MLN518 (Millenium)
15 Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZDB474 (AstraZeneca) 2C4 (Genentech)
20 Vatalanib (Novartis) MDX-447 (Medarex)
PK!66 (Novartis) ABX-EGF {Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-508 (Wyeth)
EKB-569 (Wyeth)
(--‘ Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
95 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 131-1-TM-601 (DNA




o* WO 2009/ 156041PCT/ EP2009/ 003817 - 77.. | 11-1 NWR (500 MHz,
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trifluoroacetate | FI NMR (400 WHz, DWVS0-4) 6 [ppnll0.18 (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, 1Hf, 3.52 (m 2H) [TRedpelfits)IH) . 3. 10 (Bhtadbhist ZrrafsiMolechiar
6.3, 3H, 231 (d, J = 13. 9p|_ghlknepardAaédinhlbifor, Eflornithin (ODG inhibitor, IL
Progen) Oncology)
Tesmilifen (histamine an-  Minedronic acid (osteoclast
tagonist, YM BioSciences) inhibitor, Yamanouchi)
5 Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)}  Eisai)
Tiazofurin (iIMPDH 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™ (iriclosan
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

25
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35

inhibitor, Millennium)
Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
Novartis)

GPC Biotech)

Everlife)

Salmedix)
Ceftatonin (apoptosis

promoter, ChemGenex)

SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,

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

Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promote
CDA-Il (apoptosis promoter, Ro-31-7453 (apoptosis

SDX-101 (apoptosis promot Brostallicin (apoptosis

promoter, Pola)

Leo)

Trans-retinic acid
(differentiator, NiH)

MX®6 (apoptosis promoter,

Apomine (apoptosis
promoter, ILEX Oncology)

Bioniche})
promoter, La Roche)

promoter, Pharmacia)
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Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Aliretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
5 Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxalipiatin ZD-0473 (AnorMED)
10 Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
. Tetraplatin BBR-3464 (Hoffmann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
15
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
S5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
20 6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine {(SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofuiven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rocheé
(" Idatrexate Ethynyleytidine (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- [psen)
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 {Actinomyecin | Amonafide
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Doxorubicin (Adriamycin)
Deoxyrubicin
Valrubicin

Daunorubicin (Daunomycin) Losoxantrane

Epirubicin
Therarubicin
Idarubicin
Rubidazon
Plicamycinp
Porfiromycin

Cyanomorpholinodoxorubici GPX-100 (Gem

Mitoxantron (Novantron)

Azonafide

Anthrapyrazole
Oxantrazole

Bleomycin sulfate (Blenoxai
Bleomycinic acid

Bleomycin A

Bleomycin B

Mitomycin C

MEN-10755 (Menarini)

Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)

Mivobuiin (Warner-Lambert) Combretastatin A4 (BMS)

Cemadotin (BASF)
RPR 108881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin {(Protarga)

SB 408075 (GlaxoSmithKlin
E7010 (Abbott)

PG-TXL (Cell Therapeutics)
IDN 5109 (Bayer)

A 105972 (Abbotf)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)

Ischomohalichondrin-B
(Pharmahar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
'DN-5109 (indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)
CA-4 (OXIGENE)

Aromatase inhibitos

Aminoglutethimide

Exemestan

Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 {Yamanouchi)
Formestan
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
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2H), 3. OdwioBooskdkear2. 98 (d, J (t, J = 6.9, 2H), 2.10 .

(dd 1 = 1217949 21, 1.39 (m 4H), 1.27 (d, 3 = ‘iﬁhﬁﬁwzﬁéb

MHz, 1H), 7.65 (d, J = = 8.2, 1H), 4.5D%dt, J =6.0, 7.8, (t, J =

6.3, 2H), 10.8, 4H), 1.81 4H), 1.25 (s, 6H) 399 (M+H) 2.89 o)

OH DVSO-d6) 6 [ppm] 7.8 (s, 8.2, 1H), 7.59 (s, 1H), 7.38 (d, J (b

1H), 3.40 (tJ = 6020, (d—3 Hy—2-76

2.30 (t, J 3 6.9, 2H), 2.03 %}ﬁagaflo e(ngTé( GI_DE;:%%EZﬁépectrur[nn’

i. 410 399 (M+H) 3.05
n-m umin + P(lsotope Pharmaceuticals)
Solutions) OB8-benzylguanine
Thymectacin (NewBiotics) (Paligent)
5 Edotreotid (Novartis)
Farnesyl transferas Arglabin (NuOncology Labs) Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
10 Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trinydrochloride
- Tariquidar (Xenova) (Eli Lilly)

( MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline {Pfizer) Pivaloyloxymethyl butyrate
transferase inhibito| SAHA (Aton Pharma) (Titan)

15 MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)

Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibitorg Gallium maitolate (Titan)  Didox (Molecules for Health

20 Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-39%4 (Celgene)
antagonists
(’ . Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
B 25 receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid recep| Fenretinide (Johnson & Alitretinoin (Ligand)
agonists Johnson)
.GD-1550 (Ligand)
30
Immunomodulators Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
35 JRX-2 (Immuno-Rx) BLP-25 (Biomira)

PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin (Dovetail)




WD 2009/ 156041PCT/ EP2009/ 003817 - 79 - hydr ochl ori de oS 427

(MtH) 3. 09 hydr ochl ori de OH I nmp
WO 2009/156041 PCT/EP2069/003817
-59-
fmmuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (GemVax

5 Hormonal and Oestrogens Prednisone
antihormonal agent Conjugated oestrogens Methylprednisolone
Ethynyloestradiol Prednisclone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin
10 Testosterone Bicalutamide
" Testosterone propionate  Flutamide
G', Fluoxymesterone Octrectide
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  iImatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP-701 (Cephalon)
(‘“A macia) CEP-751 (Cephalon)
o 25 ZDIB38 (AstraZeneca) MLNS518 (Millenium}
Erlotinib {Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) €225 (imClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
30 ZD6474 (AstraZeneca) 204 (Genentech)
Vatatanib (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)




413 (M+H) 3.13 N hydr ochl ori de OH Exanpl e
3 Preparation of tert-butyl

(2-{414-( -tetranethyl-5,6,7, 8- tetrahydronapht hal en- azol
-2-ylipi pvg???ﬂ%ﬂgﬁoﬂell} et hyl ) car banat e ("A37") 10 m of ﬂiﬁT@ﬁ %’6‘5*3'&

of glacial acetic acid are added to 26®B0yg (0.46 mmol ) of
444- (5,5, 8,8-tetranet hyl-5, 6, 7, 8-t et rahydr onapht hal en-2- 30
yQt hi azol - 2- yI]p| peri di ne hydrobrom de, and 154 ng (0.92 mmol) of

ten' -buty| anci-hll)ngrhgwnfn are—adde 105 - (0 92 nmmol)...of

DI~ a4

L \v C IIyI L A\ pw | T
sodi um tri sacet oxybor ohydri E@aéﬁﬁs@ﬁtf%‘é'ﬁﬁmp afgaRIrnasey (ippriuciease
reaction mixture is stirred@@@niFo&ibarRiAEDat ure shnuiaptAlfaged) .
reaction mxture is fil- teAb@cidihECRIRBIPIPI, quoFalarubicipRiAsynthasis
the residuejis purified by|ASepigparative HPLC, dihibiteg, DABF-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 (gald antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)
10 G17DT immunogen (gastrin Seocalcitol (vitamin D
. inhibitor, Aphton) receptor agonist, Leo)
- Efaproxiral (oxygenator, Allc 131-1-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
PI-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, 1L
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-778 {mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
( Exisulind (PDE-V inhibitor, Immunol™ (triclosan
= og 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, Millenniurm) 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 MX86 (apoptosis promoter,




WD 2009/ 156041PCT/ EP2009/ 003817 - 80 - ESI: 498 (MtH), HPLC. 3.34
The foll ow ng conmpounds are prepared anal ogously to the

m n.

procedur Qmﬁ%ﬁédiﬁﬁﬁ‘ﬂ above:
in mn.

-

10

15

20

25

30

35

413 3.05

Conmpound No. Structure ESI %ﬁdg’,ﬁ&s
N 010 %_‘I " A39" 474

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

Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promotg
GPC Biotech) Bioniche)

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)

A combined treatment of this type can be achieved with the aid of simuita-

neous, consecutive or separate dispensing of the individual components of

the treatment. Combination products of this type employ the compounds

according to the invention.

ASSAYS

The compounds of the formula | described in the examples can be tested

for a kinase inhibiting activity in by the assays desciibed 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. 274:9116-8121; Sheu et al.,
Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol. 38:237-248;
Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et al., In Vitro

18:538- 549).

Tests for the inhibition of the SphK1 activity

Test description

Biochemical assay

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

5 nM modified SphK1, 800 nM omega-biotinyl-D-erythro-sphingosine and 1
WM ATP (with 0.3uCi of 33P-ATP/W8”) are incubated in a total volume of



" A4O" 427 3.04 55 OH 1H NMR (400 MHz, DWVBO-d5) 6
[PPrn] 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), WO300/15685 (m 2H), 1.28 (d, J= 13.5, 12H) " A7HCT/EPZP89/0038%y
[ 449 2.78 "A72" 50 trifluoroacetatg2S N 449 2. 84

S0l ( 25 mM HEPES, 5 mM MgCl,, 1mM dithiothreitol, 0.01% of Brij35,
0.1% of BSA (fatty acid-free), pH 7.4) without or with test substance (5-10
concentrations) at 30°C for 120 min. The reaction is terminated using 25 pl
of 200 mM EDTA solution, filtered off with suction at room temperature
after 30 min, and the cavities are washed 3 times with 100 pl of 0.9% NaCl
solution. The non-specific proportion of the kinase reaction (blank) is deter-
mined using 0.5 mM NaCl. Radioactivity is measured in topcount. 1Csp
values are calculated using RS1.

10

("’“‘ Besides checking the activity of the substance for the purified SphK1
enzyme, it is necessary o 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-

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

25 carried out by addition of a chloroform/methancl 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-
tillation counter.

30 2. The cells are incubated for 1 hour with substances and subse-
quently for 15 min with sphingosine. The sphingesine 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-

a5 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



1H NVR (500 MHz, DVBO-d6) 5 [ppni 15.53 - 12.89 (m 1H), 10.87 - 9.73
WD 2009/ 156041PCT/ EP2009/ 003817 - 81 - (m 1H), 8.93 (s, 1H),

7.96(s, d, Jr 1.8, 1H), 7.63 (dd, J= 1.8, 8.2._1
7.37(d, J% 820%;/%% , 4.46 (s, 2H), 3.78 - 2.94 (m 5%{),"5?‘?:?;‘1“9@?3217

(m 5H), 1.96 m 2H), 1.66 (s, 4H), 1-&¥-(d, Jr 14.0, 12H) "A73"
InN S 449 2.98 "A74" 446 2.83 Ilie N _  "A75" ape
trifluoroacetate S N 435 2.78 1H NI\/R(500 WHz, DVSO-d5) 5 [ppm 9.22

(55 405 oopls SukEh o ol e ) ol oot

EZPI:DZ ( 21762H) b?ai&? ggatediwﬂﬁ’sﬁm G thelafbddies fhich Havgondidset bouna -y
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 3 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-
nol 9:1.

20

Mass spectrometry (MS):  E! (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)*
B 25 ESI (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 99:01 - 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



"ATT" 446 3.19 lt* N "B7" so N-1'i -NNH
trifluoroacetate 435 (MtH) 3.08 WD 2009/ 156041PCT/ EP2009/ 003817 - 82

- 1H NNRVM%Q(IWB DVMSO-d5) 5 [ppni 9.73 (s 1H) 7 955@(&},%[@9,0%3;”85

(m 2H) = 8.2, 1H), 7.36 (d 8. ,

2.1, 1H), 4.36 (s, 2H), 3.56 (d, J = '5 ,320-340(m 2H)
3.14 (d, J = 10.6, 2H), 2.41 -2.18 (m 319 2,06 - 1.89 (m 2H),
1.66 (s, 4H), 1.27 (d, J = 15.1, 12H). |/

3.810 4.2 min: 0:100
Column: Chromelith 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 mi/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
- 0.2 to 3.8 min; 99:01--> 0:100

3.8t0 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-ylethanone:

.
. o5 PTT Br

Y

25 ¢ (143 mmol) of 1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone are dis-
30 solved in 750 mi of THF, 64.7 g {172 mmol} of phenylitrimethylammonium 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.



/ .0 448 (MtH) 3. 29 trifluoroacetate " B9" Si.. 465
(MtH) 3.09 OH trifluoroacetate "B10" S

WO 2009/156041 PCT/EP2009/003817
-65 -

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

5 silica gel is necessary:

Starting material Product Rt. In min

28@
g

10 r
(4 Synthetic Communications 20|
877-892
15
Br 3.42
Journal of Qrganic Chemistry
1984, 51(26), 5265-5267 '
20
Br 3.41
US 2005/0148590
(” 25
Br
US 2005/0148590
30
Br 3.59

US 2005/0148590

35



0.0

MHz, DMSO-d5) 5 [ppni 9.06 (s,

85 1h Mgt

10

15

20

25

30

35

---ON N OH trifluoroacetate 1H NMR (400

1H), 7.96 (s, 1H), 7.86 (d, Jr 1.8,
" J=1.8, 8.2, 1H),

;C%/zzzrgt%bmi)]sm: 7

- 86 -
@ﬁ ®/ﬁ1r 3.53
Journal of Organic Chemistry
1963, 29(9), 2248-2255
é :I j é jj; ) Br
Journal of Organic Chemistry
1963, 29(9), 2248-2255
H H
Br
‘ 3.40
Br (Meth. B)

Preparation of the 2-(piperidin-4-yl)thiazole compounds:

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

piperidine hydrobromide ("C1"):



1H), 3.62 (d, J= 11.0, 2H), 3.41 (superinposed, 2H), 3.15 - 3.02
(m 4H, 2.20 - 2.40 (m 3H), 1.98 (g, J= 12.6,H)2H), 1.67(m 6H),
1.47 (m 35 (m 2H), 1.27(d, J= 16.1, 12

Se "N 46 %%15@%15 trifluoroacetate WO PCT’EPQO%&/DME”
2009/ 156041PCT/ EP2009/ 003817 - 83 - -67-

(0 rOf — (8

5
14.2 g (31.2 mmol) of 2-bromo-1-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)ethanone 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) & [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),
C 2.57 (dt, J = 1.8, 3.6, 5H), 2.38 —2.17 (m, 2H), 2.13 — 1.88 (m, 2H), 1.67 (s,

20

25 4H), 1.28 (d, J = 13.7, 12H).
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



"B12" Si* 464 (MtrH) 3. 20 N O trifluoroacetate s "B13" *is
1 H NWR (400 1H), 7.85 (s, 1H), 7.37 (d, (superinposed, 2H), 1.66

, 435 5 --/--HN N N') hydrochl ori de
E)ﬁ/so ds) ‘88?%%9)#}5%"7‘?98 (s, 1H), 7.72 (s, )2H)y 7.64 (d, JPQM%??S’?"’%’BP
8.3, 1H), 4.49 (b, 2H), 3.0-4.0  8H)-6&-33 (s, 2H). 2.19 - 2.00 (m

4H), 1.27 (d, J = 12.3, 12H) " B14"
Starting material Product Rt. in min/
HPLC-MS
S
Pl
N
5 Br
OH OH
’ />"< NH
10 N
Br
Cl (“02")
hydrochloride
15 "H NMR (500 MHz, DMSO-dg) & 2.94
[ppm]8.99 (s, 1H), 8.73 (s, 1H), 7.98 (s, 397

1H), 7.91 (s, 1H), 7.68 — 7.57 (m, 1H), | [M+H]
7.08 (d, J = 8.0, 1H), 3.34 — 3.46 (m,
20 3H), 3.07 (dd, J = 9.9, 13.0, 2H), 2.74
{t, 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 oL (s, 6H)

» H

O

Br
2.88
30 (IICSII)

frifluoroacetate 327

"H NMR (400 MHz, DMSO-dg) & [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,

35
TH), 3.1 — 3.5 (superimposed, 4H),




al I 1-0\ ,N...... N trifluoroacetate 477 (MH) 3. 38 Exanpl e 4 25
Preparation of tert-butyl

(2-{444-( 8-tetranmethyl-5,6,7,8-tetrahydro- 30 35 WD

2009/ 1566%93%“8?/‘@?92‘609/ 003817 - 84 - 30 pl(0.35 nmol) oFCT/EP2009/603817
2- met hoxyet hyl am ne are dissolved in 388-of DV, 56 ng (0.35 nmol)

of 1,1'-carbonyl diimdazole are added, and the m xture is stirred at
roomtenperature for 2 h. 100 ng (0.23 mvol ) of 444-

5(5, 5, 8, 8-t et+arethyl-—5-67-8-t frahudrnnaﬁhfh len-2-ylYthiazgl-2-y1]

tHaret-hyd-—5—-6-7-8-t8 2-y
~ " piperidiné hydrobronide and 64 $3( 0 % @%ﬁbl“)’"‘)o? 110r(ﬁetjhy1%% e are
subsequent |y added, and the reactzf_@npg@(qtgoe(njl% t|1r2"6e§f )rocm

e

tenpera- tune for 15 h. The readgtl m xture vapor an

dt
resi due |s Furlfled by c@l unm chromat ography og I|c : 1CYi el d:
13 ng of "A41" |tsoid; ESY 456, ( MsH) , HPC'/ He
fol | ow ng ccrrp ; pregpar ed analogQusky £ 0~fhe re
( M+H) HPL Rt. il mn

nmenti oned abov hund . S$trug
"A42" 484 (3. BNO
(IIC4II
10 @ 2.59
C Br 299
. [M-+H]
IICSH
w O
Br
IICGI[
4 2.98
20 H NMR (400 MHz, DMSO-ds) 8 [ppm]
9.24 (s, 1H), 8.97 (s, 1H), 7.94 (s, 1H),| 341
7.75 (dd, J= 1.6, 7.9, 1H), 7.69 (d, J =| T 11
‘_ 1.3, 1H), 7.20 (d, J = 7.9, 1H), 3.51 —
C o 3.23 (m, 3H), 3.04 (q, J = 12.4, 2H),
224 (d, J = 11.8, 2H), 2.07 = 1.81 (m,
4H), 1,30 (d, J = 9.8, 12H)
2.55
(Meth,
30 L B)
327
[M-+H]

l[C?H

35



H2R S 456

SO "A43" 1-1r0 5 04g,1 O NO 504 3.17 "A44"
3.33 -e SONO WD 2009/ 156041PCT/ EP2009/ 003817 - 85 - "A45" C
HIN-k_ 498 3.26 W0 "A78" / H....<-0 S>....0_, ON-1) S.
WO 2309/156041 PCT/EP2009/003817
-70 -
, y/ H
O
Br BrH
5
(IICB"
H *O«
Br
10
. (lngll)
C
Y
r
15 383
[M+H]
"C»;Oil
3.18
20
r 383
[M+H]
(IIC11II)
, S 2.48
,}—QH (Meth.
C 25 ! N B)
r BrH
313
(IIC1 2|l) [M'['H]
Example 1
30

35

Preparation of 4~(2-methyl-3-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetra-

hydronaphthalen-2-yljthiazol-2-yllpiperidin-1-yl}propyl)morpholine, (“A1"




470 3.76 "A79" 470 3.74 S. Exanmpl e 5
Preparati on of 3-nethoxypropyl

444- (5, 5,8, 8- thyl-5, 6, 7, 8-t et ra20hydr onapht hal en-2-yl ) t hi azol -
2-yl I pi pﬁ?g?@gﬁséﬁﬁr bon/late ("A46") 30 41 pl(0.42 ﬁﬁ‘r'{r%fg"(??’ﬂﬂ?’%‘J

3- et hoxy- 1- propanol are dissolved in-F1d of DWF, 69 ng (0.42 mmol)
of 1,1 -carbonyldiimdazole are added, and the mixture is stirred at
roomtenperature for 2 h. 122 ng (0.28 muvol) of 444-
35(5,5,8,8-tetraget hyl-5, 6, 7, 8-t etrahydr onapht hal en-2-yQt hi azol - 2-y11
- piperidine hyd id de are subsequently added, and the reaction

m xture is stirr oom tenperature for 3 days. The reaction

97 +56041RCT/ 009/ D038% (.~ & evaporated, the
residue is taken up'in et|h§-@t—ie a »?Sh wth 1 N HG,
sat urated sodi um hydgpgencar bo e sol ut™dn and saturated sodi um
chlorigle solution. The crude m xt

e i s—purified by colum
chromat ography on silica-ggk. Vi d) "A46", ESI: 471 (MH),
Fhp&unds rg}x-@par ed anal ogously to

f
HPLC. 4.20 mn. The _foll
onpound No. Stzf;&ure ESI (MtH) HPLC
Q

t he procedure nentioned
Rt. inmn. "A47" nAq

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

( len-2-yl)thiazol-2-yl]piperidine 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 it (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: 48 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-tetramethy}-5,6,7,8-tetrahydronaph-
(y o5 thalen-2-yl)thiazol-2-yl]-[1,3'Ibipiperidinyl ("A2")
S
D4 SO
N
CI
S )
30 S GFA2II
500 mg (1.41 mmol) of 4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthaien-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 jodide and irradiated in the microwave at 120°C for 6 h. The



514 3.27
" pag”
5
10
C.
15
20
2
30
35

N7 - 0 S. trifluoroacetate "A48" S 504 3.17 SIN
496 3.28 510 3.32
WO 2009/156041 PCT/EP2009/003817
-72-
reaction mixture is evaporated, and the residue is dissolved in ethyl
acetate and 0.1 N NaOH. The organic phase is separated off, evapor-
ated and purified by column chromatography on silica gel.
Yield: 45 mg of "A2", hydrochloride, brown crystals, ESI: 466 g/mol
[M-+H];
"H NMR (500 MHz, DMSO-dg) 8 [ppm} 11.19 (b, 1H), 7.93 (s, 1H), 7.65 (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 —
1.38 (m, 7H).
The following compounds are prepared analogously to the procedures men-
tioned above:
Compound Structure ESI | HPLC
No. (M+H)| Rt. in
min.
"A3" { S 356
p
N)\CN)
s
"A4" 426
[ ) |
N ‘\\l\/
hydrochloride
"ASH \
S N 466
N N
hydrochloride
"Ag" 1 S / 370
N)\‘C\Nf\




O trifluoroacetate WO 2009/ 156041PCT/ EP2009/ 003817 - 87 - "B15"
irmo ON-e 598 (M+H) 4. 25 --c- OS Exanpl e 6 Preparation of

2- pyridi Rod-Yohilz4.444-(5,5,8,8-tetramethyl-5,6,7,8-tetr I
en-2-yQ ﬁé% f%ﬁdﬁlj pi peridin-1-yllethanone ("A51") %ﬁ%@%@gﬁ
mml ) of 414-(5,5, 8, 8-tetranethyl-5, 6,-73B=tetrahydronaph 25-

t hal en-2-yl )t hi azol - 2-yl ] pi peri di ne hydrobrom de, 81 ng (0.46 nmol)
of pyri- din-4-ylacetic acid, 202 p1(1l.84 muol) of

4- et hyI m)rruui Hre—361% Y (1.84 ) f—EPCH—and—135 Y ( A o) lllui)
of HOBt are|dissolved in 10 m of Wrgmogﬁrred at room tenperature |
for 24 h. The reaction mxture is added to saturated amonilum

CEI oride sol dHi NM%@%%MM@)@ [epm)]17.86 (scke)a? S0 FASB AR

okt 78 aF BTl b RN Pl B e v A

silicagel. |Yehd: 4?@, 27348& J AR 12I-§,525584(E‘,‘6(-F},1ﬂ2h')(t, JPLE:7 D82
1PCT/ EP2009/ 88" -

WD 2009/ 15604 03817 -
(d, J = 11.5, 2H), 1.89 — 1.68 (m, 6H)

IIATH \ 41 0
» "
N)\C\N\MJ
10
C hydrochloride
I|A8|| S 41 1
O
N )-
15 g e
hydrochloride
I!Agll l S 399
20
hydrochloride

"H NMR (500 MHz, DMSO-dg) 5 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,
(— 25 2Hj), 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)

|1A1 On S H OH 373
[ 4
N

30

!IA11II 343

i}O on

hydrochloride

35



The foll owi ng conmpounds are prepared anal ogously to the procedure

menti oned above: Conpound No. Structure ESI

S90k009/18B04460 3. 24 " AS3"
" A55"

" A52"

/ 0 568

10

15

20

25

30

35

(MH) HPLC Rt.

in mn.

440 SO N OH 542 pAsApro0oibsBir S

- 74 -
||A12u S 429
Lo~
N &
HO OH
hydrochloride
“A13" OH 357
S _/_/
O
N
IIA14II S 373
O
N _>_\ :
HO OH
"A1 5" S 373
O
N 3
O OH
"A16" 413 | 2.94

H
S
Lo~
N S
OH

hydrochloride

"H NMR (500 MHz, DMSO-ds) & [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,
9H), 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)

lIA1 7“

S
5O
N _H
HO o—

hydrochloride

443

3.00

"A18"

I ?‘O“}_,C

hydrochloride

468

2.88




so hydrochloride S N 440

“A56" O NS?)

H"...NO HOO\ _ /V 584

"A57" 50 S N OH OH 471 WD 2009/ 156041PCT/ EP2009/ 003817 - 89 -
"AS8" 0. {oMRadliskesPR 10 595 A- PCT/EP2009/003817
-75-
"A19" ! S 466 | 2.87
p,
N>_Q _\—n< >
5 hydrochloride
"A20" S, H 470 | 2.76
ol
N _>.J
HO
10 hydrochloride
“A21" | S 452 | 2.80
: Y
C N>_O_\_O
hydrochloride
15 "AZD" S 429 | 2.88
O
LN
HO OH
triflucroacetate
20 "A23" S, 480 | 2.83
O
SS AR
C - hydrochloride
" o5 "A24" | S, 0 543 | 3.11
Y/
aO eV,
h>—-N
o H
hydrochloride
30 "A25" i S>‘0\| 468 | 2.07
Y/ —\
N xN 0
hydrochloride

35




" A59"

440s5"...0)c?

e
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ille %9 C_ 592 SO O ,-0 N N N\r"N "AGO0" St 568
CH "A61"
WO 2009/156041 PCT/EP2009/003817
-76 -
"A26" | S 454 | 2.87
V.
N A
hydrochloride
"A2T7" H \fo 454 | 3.00
e
O
N
"A28" s O 480 | 2.82
L=
N _\J
hydrochloride
"A29" | S 440 | 2.85
@JZN}‘Q{(
trifluoroacetate
"A30" S 496 | 2.80
I N@H —
NP
hydrochloride
"A31" S 482 | 3.08
Fa® e
O
I/
hydrochloride
IIA32I|‘ | S 413 2.19
¥/,
o
\




1 et 569 5 010 N H NH2 "AG2" 542 SO H CH "A80" S
397 3/1 5$N
WO 2009/156041 PCT/EP2009/003817
-77 -
l | I
"H NMR (500 MHz, DMSO-ds) 5 [ppm] 7.90 (s, 1H), 7.86 (d,J=1.8, 1H),
7.65(dd, J=1.8,8.2, 1H), 7.37 (d, J = 8.3, 1H), 2.80 - 3.60 (m, 7H), 2.50 —
2.70 (superimposed, 2H), 2.00 - 2.40 {m, 5H), 1.59 —~ 1.83 (m, BH), 1.28 (d, J _
5 = 17.1, 12H)
"A33" S, 369 | 3.01
N
10 triffuoroacetate
C. "H NMR (400 MHz, DMSO-dg) & [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 =
15 12.7, 2H)166(S4H)127dJ"‘134 12H)
"A34" | 383 | 3.06
20
hydrochloride
"H NMR (500 MHz, DMSO-dg) 8 [opm] 8.70 (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,
- 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" O/ 573 | 297
O
IO
. @/f
"A3B" 468 | 2.80
| S/)“CN (—/
N U
35




WO 2009/ 156041PCT/ EP2009/ 003817 - 90 - Exanple 7 Preparati on of
(S)-2-am no-3-(3Himdazol -4-y1)-1-{444-(5,5,8,8-tetrabnmethyl-5,6,7,3
-tetrahy en-2-yQ hi azol - 2-yl | pi peridin-1-01- -1-

(" AB3") %8?@%&@3#@ (0.42 mmol) of tert-butyl PERP oS b fy
((S)-1-(3Hi nmidazol - 4-yl met hyl ) - 2- oxo--2£§ 4-

[4-(5,5,8,8-tetranmet hyl-5, 6, 7, 8-t etrahydronapht hal en-2-yl )t hi azol - 2-y
1]- piperidin-1-yl}ethyl)carbanmate are dissolved in 20 m of

di chl oronet | aneg frdl m—of—t++H tofgpacet -e—actd—antd—sti+r+ed—at—roeom
t enperat ure {for ?2 h.! The_reactio | xt dfre\i s washed with 0. 1 N NaCH,
the organicj{phase is|drie Bdi \m 3 ate and purifjied by
col umm chr onat ogr aphy on .. The crude pnoduct is di 488l Ved o3
in acetone, |{and a pH|of 4N& sef using 1 N HCl. ANGhjte preldMpibhte
fornms in the process,| whiTh ts filtered off w th\sucgion, viashed| wi t h
ether mnd diied in vacua Yield: 200 ng of "A63" hydPochl orilde,
26white sol i|d; “BSf: 492 (WH). The [o conpounds ar & pr epar ed
anal ogouslyito the pnoced ment | n@d—@ — Conmpound No.| Strufture
ES1 (MtH) HPLC Rt. in nin. S NHNH2 QH
OH
triflucroacetate
10
C 'H NMR (400 MHz, DMSO-dg) 5 [ppm] 8.14 (s,
g 1H), 7.89 (s, 1H), 7.84 (d, J = 1.8, 1H), 7.64 (dd, | 427 (Mzég
J=18,82 1H),7.35 (d, J=82, 1H), 406 (b, ||
45 1H), 3.40 (1, J = 6.2, 2H), 3.04 (m, 1H), 2.98 (d, J
=11.6,2H), 2.35 (1, J= 6.9, 2H), 210 (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 IIBS!I S
" RV
OH
C. |
25 H NMR (400 MHz, DMSOQ-dg) & [ppm] 7.8 (s,
1H), 7.65 (d, J = 8.2, 1H), 7.59 (s, 1H), 7.38 (d, J (533) 2.89
=8.2, 1H), 4.52 (b, 1H), 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), 203, J =
10.8, 4H), 1.81 — 1.58 (m, 6H), 1.54 — 1.38 (m,
4H), 1.25 (s, BH)
ff84ll S
l ,{*CN_.\_\ 399
35 3.05
OH (M+H)




WO 2009/ 156041PCT/ EP2009/ 003817 - 91 - hydrochloride
hydrochl oride 40 )Th O\ igH 468 "A66" 100 hydrochloride s Nnmu H2

§CT}EP%D9/003817

HO 484

e

10

15

20

25

30

35

"%E)GWI%O%I S\s-Th..o0 <1!)1 M 495 "A68" 40.
-79-

"AG5" O

hydrochloride

IIBSII S
AN
OH

427
(M+H) 3.08
hydrochloride
IIBSII S
O
413
OH Mty ST
hydrochloride
Example 3

Preparation of fert-butyl (2-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-

naphthalen-2-yljthiazol-2-ylpiperidin-1-yllethyl)carbamate

L~
N + /%0 j\N A0
BrH H

O

”AS?II

\

("A37")

10 ml of THF and 200 ul 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-
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

preparative HPLC, giving "A37";




OH 468

398 2.78

- 92 - "EiBaodMH S

I

10

15

20
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35

- 80 -

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

"AG9" S, NH2 469 "A70" et SO N'oN142 H OH 442
S. trifiuoroacetate 14 WO 2009/ 156041 PCT/ EP2009/ 003817

PCT/EP2009/003817

"A81" S

The following compounds are prepared analogously to the procedure

mentioned above:

IIA4DH S
50
N

Compound Structure ESI | HPLC
No. (M+H)| Rt in
min.
"A3g8" S 413 | 3.05
O
N OH
"A39" i S 474 | 3.71
1
Q
427 | 3.04

"H NMR (400 MHz, DMSO-dg) 6 [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, BH), 1.67 (b, 4H), 1.3~ 1.66 (m, 2H), 1.28 (d, J = 13.5, 12H)

449

2.78

trifluoroacetate

449

2.84

"H NMR (500 MHz, DMSO-ds) © [pprm] 15.53 — 12.89 (m, 1H), 10.87 — 9.73




o*/ -' 498 3.21 0.0 (M+HH) trifluoroacetate Exanpl e 8
Preparation of

(S)-2-am m dazol - 4-0) - 1-{444- (5,5, 8, 8-tetrame e
trahydron\ggﬁp%all%g%b yQt hi azol - 2- yapi peri di n-1-yl | propahaf)-Eg%@wz%%r}
("A82") 20 255 p1(1.84 mmol) of tri-edhylami ne and 97 ng (0. 51
mmol ) of 5-nmethyl-4- isoxazol esul fonyl chloride are added to 200 ny
(0.46 mmol) of 444- (5 5, 8, 8-

POV e 7 g i e AR A T AR VA R

stirred at_riaym 1RIHRB (T e=Toes, A4, 0.4 ARG IEAIMUA(HISH), 2 AEShesh

with saturatjed sodi um hydrogencar bonate sol ution, the organi'c phase

is dried ove r(%&ﬂ'i)uf‘n% M.adle), drfeh fﬂn‘%H)l é(f'?b(yi d&t 1R, dBHdmat ogr aphy on

n

silica gel. lll.z\ odget—s—erystat osu -sed-fromether—Yie}d- 3—HY

of "A82", whi lid;, ESI; 500 (M Rt/ =\3.83 mn. The ollomng

I s obtai ned |anal ogousl y (14 S PZOR9/ 003817 - O3 -

Conpound No.| Structurle ESI :JASS 449 | 2.98
y

I!A74'I| S
|
10 N 446 | 2.83
. =N

"A75" 3
O
N _z_
15 §
y 435 | 2.78

trifluoroacetate

"H NMR (500 MHz, DMSO-ds) & [ppmj 9.22 (s, 1H), 7.80 — 8.00 (m, 3H), 7.63
20 (d, J=8.2,1H), 7.36 (d, J = 8.1, 1H), 4.53 (s, 2H), 3.59 (b, 2H), 3.47 — 3.34
(m, 1H), 3.18 (b, 2H), 2.32 (m, 2H), 2.10 — 1.90 (m, 2H), 1.66 (s, 4H), 1.26 (d,
J=1586, 12H)

(.. "A78" >_Q
25 @f :>-—\ 468 | 2.78

"A??H >_O
446 | 3.19
IIBTII i
Y’
QGL"FC"%“
U NH 435
ery| 308

trifluoroacetate

35




--014-

Phar macol ogi cal

Corrpound
"A33" A O 2&@4156041

10

15
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35

St NO 433 3.84 WO 2009/ 156041PCT/ EP2009/ 003817 -

data Met kinase inhibition (enzyne assay) Table 1

94 -

C50 Conpound No. | C5D "Al" C "A31" B B "A32" A "A3" C
PCT/EP2009/003817
-82-
'H NMR (400 MHz, DMSO-dg) 5 [ppm] 9.73 (s,
1H), 7.95 (s, 1H), 7.85 (m, 2H), 7.63 (d, J = 8.2, 1H),
7.36 (d, J = 8.3, 1H), 6.46 (d, J = 2.1, 1H), 4.36 (s,
2H), 3.56 (d, J = 12.1, 2H), 3.20 - 3.40 (m, 2H), 3.14
(d, J = 10.8, 2H), 2.41 — 2.18 (m, 3H), 2.06 — 1.89 (m,
2H), 1.66 (s, 4H), 1.27 (d, J = 15.1, 12H).
ntn S
L=y
N 448
«—b it 3.29
trifluoroacetate
IIBQII I S)—C
7 N
N
i@g /3 465 1 309
2 MeH)|
OH
trifluoroacetate
!IB—IOH S
e O
N ‘\_\_\
OH
trifluoroacetate
"H NMR (400 MHz, DMSO-ds) & [ppm] 9.06 (s, at
1H), 7.96 (s, 1H), 7.86 (d, J = 1.8, 1H), 7.64 (dd, || 307
J=18,8.2, 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),
1.35 (m, 2H), 1.27 (d, J = 16.1, 12H)
HB-] 1ll S
| n)_C/\N 4
N 463
_t& ty| 315
trifluoroacetate




ABA35CA6CA36BATCA37CA88A38AAA4OA
B "A42" B "Al 2" B "A43" B "Al3" B "A44" C "Al14"

"A10" "A41" B "AIl"

B "A45" GuofshRor o4l PCT/EP2009/003817
-83-
IIBA{ZH
464
@i )_‘{ (ery| 20
5 trifluoroacetate
::81311 I S)_C
& N
N H
E j | _>_N
hydrochloride
10 1 435
H NMR (400 MHz, DMSO-ds) & [ppm] 7.98 (s, (M+H) 3.05
(: 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), 2.18 - 2.00 (m,
15 2H), 1.66 (s, 4H), 1.27 (d, J = 12.3, 12H)
||B14H
Palow
e,
N’ 477
b orsty| 338
20 trifluoroacetate
Example 4
. o5 Preparation of fert-butyl (2-{4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yljthiazol-2-yllpiperidin-1-yfjethyl)carbamate ("A41")
o I
P
30 H.N
CDI, DMF !
35

'IIA41 bij




" A46"

" A63"

"Al6" B "A47" "AL7" A "A48" "Al18" B "A49" "Al19" B "A50"
"A20" A "A51" "A21" B "A52" CO "A22" A "A55" "A23" B "A57" "A24" B

"Agoaobbnsthd T A6” PCT/EP2009/003817

10
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35

-84 -

30 11 {0.35 mmol) of 2-methoxyethylamine are dissolved in 3 ml of DMF,
56 mg (0.35 mmaol) 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-tetramethy|—5,6,7,B—tetrahyda‘onaphthalen-Z—y!)thiazoi-z-y!]-
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.

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:

Compound Structure ES! |HPLC
No. (M+H)| Rt. in
min.

"A42" 484 | 3.186

A43 Hﬂ 504 | 3.17

"Ad4" Hif>= 456 | 3.33
H O
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"A28" A "A67" C "A29" B "A68" B "A30" A "A69" B Conpound No. ICso

Conpound

"A73" A

10
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35

"A27" B " A66" WD 2009/ 156041PCT/ EP2009/ 003817 - 95 -

,,\2@2069%906 A70" B "A81" A "A71" B "A82" B "A72" P@‘r}@&é;m&sw
-85 -

"A45" Yo 4898 | 3.26
H /N
Q: Lo~
N o
||A78” /
» .\(H“‘(O
Y/
@IN}’CN \ 470 | 3.76
||A79“
, s ﬁg_/_\o_
Cj@/l‘/u)_ch‘ N 470 | 3.74
Example 5

Preparation of 3-methoxypropyl 4-[4-(5,5,8,8-tetramethyl-5,8,7,8-tetra-
hydronaphthalen-2-yl)thiazol-2-yllpiperidine-1-carboxylate ("A46™)

S
Lo~
BrH O—
S oJ-/
Lo~
— N 0
IIA46||

41 ul (0.42 mmol) of 3-methoxy-1-propanol 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-ylthiazol-2-yi}-
piperidine hydrobromide are subsequently added, and the reaction mix-

ture is stirred at room temperature for 3 days. The reaction mixture is
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B"G" Awo 2009/156041 PCT/EP2009/603817
- 86 -
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
5 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 ES| | HPLC
10 No. (M+H)| Rt. in
(,._ min.
- IIA4 il .
7 I S)_O 0_/—Q 514 | 3.27
4 —
N _<0
15
triflucroacetate
"A48" sz 504 | 3.17
0
L~
4
20 N 5
"A4Q" O 496 | 3.28
. S 0_/_
C Fa®n
25 N 5
"AS0" 510 | 3.32
. B} §
P~
N —<0
trifluoroacetate




"B12" B' 813 C6
| Cso: 10 nM -
2009/ 156

medi canen

active ingredient of the formula I

hydr ogenphosphate in

10using 2 N hydrochl oric

= A 35l

%@f%@’iﬁﬁ?’eof’“? :

A "B15" "Cl10" B "B16"
10 11M =B > 10 pM=C WO

A "Bl4"
1i M -

and-&7 g of di-sodium
of bidistilled water

acid, sterile filtered,

31

96 - The foll ow ng exanples re
I njection vials A solution of P‘f@ﬂjpé 0340

"Cl1" C

| at

e to
0038H7

Is adjusted to pH 6.5
transferred into

i njection vima yophi---sed under—steril-e conditions_and sealed
under sterille 3%%%. tijons. Each injection vial gontai 5 ng| of active
I ngredi ent. [15Exanpl g B: Supp05|tor|es A mxtu e 0 g of}f an acgtive
ingredient gf the forjmula | wth IeC|t n and| =x4@0fg of
cocoa butter; is neltgd, pau nd 20a| wed to (mg) 4.25
Each supposiftory contjai g@ Nact i rogr edi ent . Exanp|e
Sol utign
Example 6
10
~ Preparation of 2-pyridin-4-yl-1-{4-{4-(5,5,8,8-tetramethyl-5,6,7, 8-tetra-
C. hydronaphthalen-2-yijthiazol-2-ylJpiperidin-1-yliethanone ("A51")
H
15 |
o]
i : | A
20 —_ _
i@l O
HAS»III
200 mg (0.46 mmol) of 4-{4-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydronaph-
C 25 thalen-2-yl)thiazol-2-ylpiperidine hydrobromide, 81 mg (0.46 mmol) of pyri-
din-4-ylacetic acid, 202 ul (1.84 mmol) of 4-methylmorpholine, 361 mg
(1.84 mmel) of EDCI and 135 mg (0.73 mmol) of HOBt are dissolved in
10 mt of THF and stirred at rcom temperature for 24 h. The reaction mixture
20 is added to saturated ammonium chloride solution and extracted with ethyl

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.
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A solution is prepared from1 g of an active ingredient of the

formula I,

0.1 g of benzal koni um chloride in 940 m of bidistilled water.

259. 389 of NaH2PO4 2 H20, 28.48 g of Na2HPO4 12 H20 and
The

pH

i s adj ust B@ X8/B%I and the solution is made up to 1 | XGA/EPREI00ISIBd

by irradiation.
30 Exanple D: QG ntnen
formul a |

condi ti ons.

2009/
Tablets A m%b%rf‘é’

are mxed with 99.5 ¢

t
of 35Vasel i ne under
156041PCT/ EP2009/ 003817 - 97 -

asepti
Exanpl

c

e E

This solution can be usggl-in the formof eye drops.
500 ng of an active ingredient of the

Q¥Ing cRyRsUNgsiare Prepryedanaiegwisly iedthedraoedure, 4 kg

of lactose, pRnficRed%pefepotato starch, 0.2 kg of talc and 0.1 kg of

magnesi um stearate I's pressed in a conventi onal manner to give
tabl ets in sim@undy] t hat each tabl 8tuetméai ns 10 ng of aftipge | HPLC
i ngredi ent. | e H: Dragees 10 Tabl ets are pressed anal baﬁu%, éo_
Exanpl g E ard subsequently coated in a conventional manner tF a Rtin
coati ng of sucrose potato starch, talc, tragacanth and dye. min.
Exanple G Caps 2—kg—of——aetive '“gref*' ent of the fn'm are
i ntroduced iln o’x d |gel ati ne 20capsul es |n a co ti onal rrétﬁfﬁer $34
such a way that each capsul e con- taing n of \the¢ active
i ngredi ent. |Exanple H: Anpouwl e g @o g of acfive
ingredient of the forjnula I OFNDI C d water ip sterile
filtergd, transferred into 4 , l'yophiI1sedOunder stefile
condi ti'ons and seal ed under %k @ conditions. Each anpou] e contains
10 ng of acty ve ingradi ent . 730 V\D 2009/ 156041PCT/ EP2009/ 003817 98
{ Patent d ai MAS" Use of conpoundg-Rf t f Ia I i n54di £h
Rl, R2, R3, |15R4, RS, S8E -.:-. not her, denpte H
or A, denotes H, A, jHal, w s [ C(|R8R81) L, Z,
CO[C(R8R81 12, CO N({R8) - 3Z, COO[C(
20S02-] C(R8R81)],Z, ¢4 R81) | pNHCOOA or p NI—COOA, R7,
R7' each’ independentlly of one anot her, denote H or R8learh,
i ndependent 'y igfg@N€anot ner,  Jdengge™ H, u—b NAAS 568
| »
N _{0
0]
Dy
20
nAssu I s 0 440
N}_O" ,g(
. . hydrochloride
"ABB" | S)*O 0] 584
y
N ey
o
O
HO
30
TAST" S o) 471
O
N
OH
COH
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denot es Het,

1-10 C 30at ons,

g

CH- - =CH

and/ or
be repl
and/ or

Ar or A

in which 1-7 H atons may be replaced by F, d,

Adenot es unbranched or branched al kyl hayi

in which one or two non-adjacent CH2
SO, SC», CO, COO, NR7, NR700, CONR?

ng

Br,

T%%&@gfmw

groups 35or cycl ic al ky-IBShayl ng 3-7 C atoms

2009/ 156041PCT/ EP2009/ 003817 - 99 - denotes phenyl, napht hyI or

bi phenyl, each of which is unsubstituted or nono-, di-, tri-, tetra-

or pent asubfti,:"* ed—hy—Hal—A—SRERA I RS RIRZI- LNCRY L 2. 8RY;

NO2, CN, CHO, 7, R7S0PA,  SCN( R7TR71$

S(O) mA, 0[C(R7R71)]N( COOA, NHCON( R7R71

NHCOJ C( R7R{1) ], N(R7) NH C(R7R71) | N(R7) 2,

NHCONH[ C( R7R7' ) LHet , d 7R7ApHet ,

CONR7[ C(R7R11 ) LN(R7) 2, CO R C(R7RT) ] pHet, COQOA, R71) LHet ,

[ C(R7TRy1) ] pAr, COJ C(R7R71)]0Het, CJ C(R7R71)11, Ar

CONR7[ C(R7R71) } pAr, @QOQ C(R7R71) 1pHet, CCIIC(R7R7|)L

S(0) | C( R7RY) | pHet and/ or S(0)n{ C(R7R71)LAr, denot e, heny which is

unsubstituted or nonqg-, di-, tri-, tetra- or pentasu}?ﬂtu ed by|Hal,

A OH ON, NH2, NHA |[NM ., CN, CHO__COOR7, CON(R7R71), *NR7 :

NR7S02A, SOZN('REGH'P),| S( O)rrA and/ or COA, denotes unpranched 892

branched al kyl having 1-8 C atons, gt\p/:@ be

repIaC@j by [F, d and/or B bl%-et)trlcyllc

saturated, unsaturatdd or Bving 1 to 4 N 0

and/or S atons, which ma nmoHo-, di- of

(rlsubstltuted by Hal|, A _AB R7R7" )] pHetr, COA,

Cq C(R7R75] pAr, CJ C( R7TR7" )] pHar ] pAr,

CON( R8)[C(R’R71)]pHett, CON(R7R7') , R7R71) 1Ar|,

COJ C(R7R71) ] ptAdo" S(0), , A S(O) mAr NC2, . NR7EEHA

NR7 ,  NR7COOHef , C&jl}lR)EEZA, NR7 SORAr ,

NR7S02Hel , $O2N( R7) A, rO0=S, =NH, =NA oxy

(-0) and/or|=0 (carbonyl notes a nonocyc|ic

saturated heterocycl ¢ ha ons, whidh may pe

nono- or disubsti- tuyted-by™A, OA, OH, Hal andAor =0.(caronyl

oxygen), dehotes 0,1lor 2, denotes 1, 2 or 3, QEnot es 0, 1, 2, 3lor

4, and phar i cé@li'calll y usable salts, and stereoi so t har 589

i ncl u%i@gg mi xtures thereof in all I'tﬁ#)%r atfi on of L‘a

medi c nt for the tneatne iseasgs to b

treated are|selected|fro Nrative dilsease,

i nfl ammatory di seasej and fib{otic di seasqd of the

| ung, kidney, liver and 'm‘%to cdgimil, where

the hyperproliferatiye disease is selec- romt he groyp cancer

t umour di sEasgRAvat fler oscherosts, JEstengsts, 5 protiferat- ase

é; t he nesangi al” cel s, p or'asis.|§;E cgrding to Clclg-?‘? wher e
e téfour disease i$ sel ethe O P\ N0 t umour| of

t he squanoug epithel fum dder, the sto ,the ki d-30neys, of

head and netk, the o¢sophdsd he cervix, th y.0i.d, the

intestine, the liver] the bra| n, the prostate, Olhe §<geni tal trjact,

the lym phatic systém the storrach the | arynx, | ung,| the gkin,

monocytic | pu-"A8Q" kaemia, |lu de rci mal | - cel |

| ung carci npma, pancfeatic 35safce il |Sm-€g§;|m§breast car ci noma,

acut e3fyel o| d | eukaemi a, -1Q i ukaeni a, gutes.71

| ynphatic | eukaem a, | chronic ohad!i ¢ | eukaem a, Hodgkin'is | ynghons,

non- Hodgki n{ s | ynphopa. 54. Use~according to Caim?2, where the

proliferative disease of The mesan-

35




gial cells is selected fromthe group gl onerul onephritis, diabetic
nephropathy, nalignant nephroscl erosi s, thronbotic m croangi opat hy
syndrone rejection, glomerulopathy. 10 5 .Use accordin
to Claim4 %ﬁ@ggﬁ?he i nfl ammat ory di sease is sel ected FEGEPEH 3’6%ghp
inflannatory bowel disease, arthritis,-%herosclersosis, asthma,
allergies, 15 inflammatory ki dney diseases, mul tiple sclerosis,
chronic obstructive pul nobnary di sease, inflammatory skin diseases,
par dont al di eas%ié psoriasis, T-cell-pronmoted i mune di sease. 20S.
Use accordi 5|n15 where the inflanmatory bowel disease is
selected fromthe group ulcerative colitis, Crohn's disease,
non-specific colitis. 7. Use according to daimb5, where the
T- cel | - pr ondtreparatnmef (8)s2asing-§-(2bbintidareled-il)drjd-He(505,81tattd-er gi ¢

or af Lgr sue Mt e e G e A RiEa b bRy vk

syst em c | upsspanytbaartaeary, insulin- dependent di abetes nellitus. 30
8. Use according to Claim5 , where the arthritis disease is selected
fromthe group rheunatoid arthri tis, osteoarthritis, Caplan's
syndrone, Felty' S syndrorre 35S ogren's syndrorre spondylitis

ankyl osans, ; chondr ocal - By ap { C
arthritis, r ' s dise " omne.
-102- @ Use where t ammat ory ki ne

di seas€ i s seb : p95gl onerdhenephritis, gl | ar
Njury, nephrotic syndrone, 'nt@rsggrial nephhngs lup, ephritis,

ébodpasture s syndrone, Wed¥ndr's dranul omatosi's, r &l ulitis,
I'gA nephropat hy, idiopatic grdnmerul ar di sease. 10. Use

according to Caim5, where the inflammtory skin disease is
10sel ected fromthe group psoriasis, atopic dermatitis, contact

sensi t i-vi t y 2580mg.(0.42 mmol) ﬂaﬁter&btﬁyBGSMC(thlrﬁtdaﬁélm m’rilethwlﬂl’-&d@%dl-
is selected from 15the group diabetic retinopathy,

ang odeni ¢4 sease G R B T A LA SN A U

di al 1LQn,
ool ogenic Lyarai TRSnyiRIatiah SPbiCoR A 20 RfrAAG ARt
20l ental fi Hrropobsiflaprometicacidege strat! iad oormdempataturefis di2ant The

rejection, rubeosis.iridis, neuroscul a | aucoma, Oster Webber
syndr §5e 15e4 EENAC IR |2k ddﬁ&;h ﬁr W%Sglf the aigepiciphase igrdried over
d

conpotfds okolifien 50 and p@ﬁF Y %Eg@ﬁghlﬁ%%éﬁrﬁg&%ﬁﬁwag ey

one another, denote Hor A
i ndependent IC;udﬁ pm@blcamdlhemlyedienad:@ohepand\a pHBOR2 is &2t wesiiodn,1 N HCIL A

i ndependent of aone.apother,. denote H or A ,. , Rcyeach, .

i ndependent 'tgfpr8ﬁ'@'tﬁf?o{ ORIGS I 4, BrCess, Whigh'| ﬂgﬁerqg}&gw&ge“é‘cﬁpﬁr A,
R10, R'eachwdsRdanpanfeime f 1AR20

(denot es H ?vl(‘)SS denot es dice drfe@lein%'%%gbe?&e}! %g%f A93 %@gz:%nde

[[C( R8RB51pzwhite splifCERE 7). CO[ C(R8R81)], NHCOOA or
[ C(R8R8' ) | pNHCOA,
The following compounds are prepared analogously to the procedure

mentioned above:

30 Compound Structure ESI | HPLC
No. (M+H) | Rt.in
min.
"AB4" S 0 442
L~ O,
35 "H
OH




5denotes Het or A, Adenotes unbranched or branched al kyl
in which 1-7 H atons may be replaced by F, d,

h one or two non-adjacent CH2 groups
CONI R7 groups,

C at ons,
OCH3, an
10r epl ac

3@8606981 W

unbranched or branched aIkyI
may be replaced by F, O and/or

502, NR7CO and/ or

Br,

havi ng 1--831C at ons,
Ardenot es phenyl

Br

whi ch

is

havi ng 1-10
OH and/ or

be
A.ngll%g(glgmossn
in which 1-7 H atons

unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by Hal
and/ or [ C( RIRAF-1pERA—1I5Hetdenotes or—bi-eyreli-e—sat-urat-ed;
unsat urated lor_aro- nmtic hptprocvcmﬂﬂﬁﬁmpﬁgelto 4 N0 angd/or S
atoms, which n#he ynsubst i tuted orprf @r trisubsti4t8ed by
A OR7, [C(R7R71)] pAr|, COOR >3 X oxygen), ROndenotes
1 or 2, denadtes 0, 1, 2, 3 { akl y usabl e
salts, and stlereoi sonmgrs thers encl udi ng m xt Hhereof in all
ratioss 25 13. Use gccordimg ™o one or nore of ims 1-12, of
conpounds off the fornula sel ected fhwirotiierigeoup No. Structure
and/ or nane ["Aiigge o 484
4-(2-Methyl1l43-(414-(8, 5, 8, et rahydr o}
naphthalen-;-yCIhiach-Z-yI‘ ml{ﬂ@{pholine " AT
11-Et hyl-444-(5,5,8,8-tetra dro=2
napht hal en- 2-yet hi azql - 2-yl WO
2009/lﬁpO41PCT/EP200C/00381 O N"A5" S, {N"ri|[ct
C) "AGT" _(_\ 495
s &
N
H
"AGS" S 0 468
| ~ "
N %
20 ;
OH
"AB9" S, 0 469
50O
N NH,
C NH,
- 25 o)
"A?OII l S 0 442
N/>_Ol .,\\\‘NHZ
H
OH
30 "A81" | §>—1i:3h 388 | 2.78
y,
N p—
trifluoroacetate
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0o"A 0" "A 1" - 105 - "AZ2" S. N

WO 2809/156041 PCT/EP2009/003817

-92 -

||B1 6]! /_\

| s>_C ° 498
Y N—
N e aeH) | 521

trifluoroacetate

Example 8

Preparation of (S)-2-amino-3-(3H-imidazol-4-yl)-1-{4-[4-(5,5,8,8-tetramethy!-
3,8,7,8-tefrahydronaphthalen-2-yl)thiazol-2-yl)piperidin-1-yl}propan-1-one
(tiAlel) R

IS/>—OH M}—Q_g A
N L Yals s

”A82"

255 pl (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-5,8,7,8-tetrahydronaphthalen-2-y!)thiazol-2-yllpiperidine 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




HoOH " A13" O OH "A14" S. HOCOH "A15" S. S N HdCH "A16"
"ALT" "AL8" cc; "Al19"
WO 2009/156041 PCT/EP2009/003817
-93-
Compound Structure ESI HPLC Rt.
No. (M-+H) in min.
IIA83H | 9
s e
5 433 3.84
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" A20" - 106 - "A21" S "A22"  ** NH} MOH " A23"
O S)---0 NTh_CD 7 "A24" *
WO 2009/156041 PCT/EP2009/003817
-04-

Pharmacological data

Met kinase inhibition (enzyme assay)

Table 1
Compound No. ICso Compound No. ICs0o
AT c AT B
A" B AZD" A
10 AT c A3 A
A B A" A
C AE B AZE" c
"AG" c "A36" B
A7 C A3 C
15 AG" B 38" A
"AG" A AGO" A
"AT0" AL B
A1 B A2 B
20 A" B VT B
"AT3" B "Add" c
A4 B "AdE" c
A15" B AAE" B
. AT B AL B
C 25 AT A "A4E" B
UXTL B "AGT" c
AIG" B "ABO" C
A20" A AT B
% A2 B "AB2" B
AT A "AB5” c
A2 B "ABT" B
A4 B "AG3" B
AD5" B XYL B
35 "A2E" B "AB5" A
27" B "AGE” A




SO "A25" SO\L jo "A26" StNC  "A27" S. s N "A28" 1
S> 040 SO WD 2009/ 156041PCT/ EP2009/ 003817 - 107 -
WO 2009/156041 PCT/EP2009/003817
-95-
"A2B" A "AST" Cc
"A29" B "AG8" B
"A30" A "AGO" B
5 Compound No. ICsp Compound No. ICsp
"A70" B "AB1" A
"A71" B "AB2" B
10 "AT72" A "AB3" C
P "A73" A "B1" B
C "AT74" 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 "A8Q" B "B8" B
"BY" B
"C1" A "B10" A
"c2" A "B11" B
( "C3" A "B12" B
o “CH" B B3 A
"ce" A "B14" B
"C7" A “B15"
"C10" B "B16" B
30 "CIT C
ICso: 10NM-1pM=A
35 TpM-10pM =B

> 10 uM

C




"A29" WO "A30" S S. N \-00 "A31"
0 "A32"

WO 2009/156041 PCT/EP2089/003817
- 06 -

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 bidistilted water is adjusted to pH 6.5
10 using 2 N hydrochioric 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.
15 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
>0 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 1,
- % 9.38g0of NaHPO, - 2 Hy0, 28.48 g of NaHPO, - 12 H,0 and 0.1 g of
benzalkonium chioride 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.

30
Example D: Qintment

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

35 Vaseline under aseptic conditions.
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"A33" 510 "A34" 05 S N "A35" S 10*

WO 2009/156041 PCT/EP2009/003817

-97-

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula 1, 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.

N
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Patent Claims

1. Use of compounds of the formula |

5
R3
I
10 R
C "
in which
R',R? R?,
15 R*, R5, R® each, independently of one another, denote H ar 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-O{C(R*R%)},2,
20 SO[C(R°R%)],Z, CO[C(R®R¥)},NHCOOA or
[C(R?R?)],NHCOOA,
R’ R" each, independentiy of one another, denote H or A,
RB, R® each, independently of one another, denote H, A, OA, NAA'
(_ or Het,
- 25 R® denotes H or A,
R R each, independently of one another, denote H, A' or OH,
Z denotes Het, Aror A,
A denotes unbranched or branched alkyl having 1-10 C
30 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
35 or

cyclic alkyl having 3-7 C atoms,
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denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by Hal, A, [C(R'R™),OR’, [C(R'R")I,N(R")z, SR, NO,, CN,
CHO, COOR’, CON(R'R™), NR’COA, NR'SO,A,
SON(RR™), S(O)mA, O[CR'RT)N(R )., OFC(R'R”)z]Het,
NHCOOA, NHCON(R'R™), NHCOO[C(R'R™),N(R"),,
NHCOO[C(R'R")J;Het, NHCONH[C(R'R7)|,N(R")z,
NHCONH[C(R'R")J;Het, OCONH[C(R'R™),N(R)z,
OCONH[C(R'R");Het, CONR'IC(R'R).N(R"),,
CONR'[C(R'R")],Het, COA, [C(R'R™)],Het, [C(R'R7)J,Ar,
CO[C(R'R")]Het, CO[C(R'R™)],Ar", CONR’[C(R'R™)],AT,
COOIC(R'R")JpHet, COO[C(R'R)JAF, S(O)m[C(R'R7)],Het
andfor S(O)m[C(R'R™)J,AY,

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 and/or COA,

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,

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'R7)},Ar,
[C(R'R")JHet', COA, CO[C(R'R™)J,Ar,
COIC(R'R™)];Het', CON(RYIC(R'R™)]A,
CON(R®[C(R'R™)];Het', CON(R'R”), COOR’,
COOIC(R'R™)jpAr, COO[C(R'R™),Het!, S(O)mA,
S(O)mAr, S(O)yHet', NO2, CN, NR'COOA, NR’COOA,
NR’COOHet, OCONHA', OCONHAr, OCONHHet',
NRSO,A, NR’SOAr, NR'SO,Het', SO.N(R)A,
SO:N(R)Ar, SON(R")Het', CHO, =S, =NH, =NA, oxy
(-C’) and/or =0 (carbony! oxygen),



WD 2009/ 156041PCT/ EP2009/ 003817 - 109 - "A46"  3- Met hoxypr opy!

414- (5,5, 8, 84etranet hyl-5, 6, 7, 8-
t et rahydr onapht hal en- 2- ypt hi azol - 2-yi ] pi peri di ne- 1-

SO I N7 - "A48" CS S " A49"
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carboxyl ate "A47"
S.

Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
iuted by A, OA, OH, Hal andfor =O {carbonyl oxygen),

m denotes 0, 1 or 2,
5 n denotes 1, 2 or 3,
p denotes 0, 1,2, 3or 4,
and pharmaceutically usable salis, and sterecisomers thereof,

10 inciuding mixtures thereof in all ratios,

for the preparation of a medicament for the freaiment of diseases

15 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

2. Use according to Claim 1, where the hypetpraliferative disease is selec-

ted from the group

cancer (tumour disease), atherosclerosis, restenosis, proliferative dis-

- ease of the mesangial cells, psoriasis,

3.  Use according to Claim 2, 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, lung adenccarcinoma, small-celi lung carcinoma, pancreatic

35 cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia,
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chronic myelold leukaemia, acute lymphatic leukaemia, chronic lympha-
tic leukaemia, Hodgkin's iymphoma, non-Hodgkin’s lymphoma.

Use according to Claim 2, where the proliferative disease of the mesan-
gial cells is selected from the group

glomerulanephritis, diabetic nephropathy, malignant nephrosclerosis,
thrombotic microangiopathy syndrome, fransplant rejection, glomerulo-
pathy.

Use according to Claim 1, 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 §, where the inflammatory bowel disease is
selected from the group
ulcerative colitis, Crohn's disease, non-specific colitis.

Use according to Claim 5, 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 5, where the arthritis disease is selected from the
group

rheurnatold 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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9. Use according to Claim 5, where the inflarmmatory kidney disease is
selected from the group
glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial
nephritis, lupus nephritis, Goodpasture’s syndrome, Wegener's granulo-
matasis, renal vasculitis, |gA nephropathy, idiopatic glomerular disease.

10.  Use according to Claim 5, where the inflammatory skin disease is
10 selected from the group
psoriasis, atopic dermatitis, contact sensitivity, acne.

11, Use according to Claim 1, where the angiogenic disease is selected from
18 the group
diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi‘s sarcoma, hae-
mangioma, myocardial angiogenesis, atherosclerotic plague neovascu-
larisation, angiogenic eye diseases, choroidal neovascularisation, refro-
lental fibroplasia, macular degeneration, corneal transplant rejection,

20
‘ rubeosis iridis, neuroscular glaucoma, Oster Webber syndrome.

12. Use according to one or more of Claims 1-11,
of compounds of the formula |
25 in which
R R® each, independently of one another, denote H or A",
RS, R* denote H,
R® R® each, independently of one another, denote H or A,
30 R,R”  each, independently of one another, denote H or A',
RE RY 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
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denotes [C(RER)],Z, CO-[C(R®R®)}uZ, CO-N(R)-
[CR*RY)}p2Z, CO-O-[CRPR®Y),Z, COIC(R®R®),NHCOOA or
[C(RPR%)[,NHCOOA,

denotes Het 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 OCHj,

and/or in which one or two non-adjacent CH; groups may be
replaced by O, NR, SO, NR’CO andfor CONR groups,
denotes unbranched or branched alky! having 1-8 C atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or Br,
denotes phenyl which is unsubstituted or mono-, di-, fri-,
tetra- or pentasubstituted by Hal and/or [C(R'R”}l,OR,
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™Y},Ar, COOR and/or =0 (carbony! oxygen),
denotes 1 or 2,

denotes 0, 1, 2, 3or 4,

and stereoisomers thereof,

including mixtures thereof in all ratios.

Use according to one or more of Claims 1-12,

of compounds of the formula | selected from the group

No. Structure and/or name
AT 4-(2-Methyl-3-{4-[4-(5,5,8,8-teframethyl-5,6,7,8-tetrahydro-
naphthalen-2-yljthiazol-2-yl)piperidin-1-yl}propyt)-
morpholine
"A2" 1'-Ethyl-4-[4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)thiazol-2-yl)-[1,3'Ibipiperidinyl
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including m xtures thereof in all ratios. 10 14. Conpounds of the
formul a | 20 in which R1, R2, R3, R4, R8, Re each, independently
of one another, denote Hor A, denotes H A Hal, COOR2 or

CON( R2R7), 25wdenotes [C(R8R81)]3Z, CO p(R8R851pZ,

CO N(R8) - (C(R8R85) pZ, CO 0-[C(R8R81)]2, 802-[ C(R8R851pZ,

CJ C(R8R81) 3pNHCOQA or [ C(R8R8) 1pNHCOOA, 30R2, lireach, independently
of one another, denote Hor A, R8, R8ijgpach, independently of one
anot her, denote H A OA, NM or Het, R8denotes Hor A,

35Ri 0, Rlleach, independently of one another, denote H, A or OH,
denotes Het, Ar op_A. WO 2009/.156041PCT/ EP2009/003817 - 117 -
denot es unbr ancheE "Bl8hr anched al kyl having 1-10 C at ofiS\ i n whi cl
1-7 H atons may be replaged by F, O, Br, OH and/or Nnd/ or in

whi ch one or two jhon-adj acent CH2 groups_gay replaged by 0, S, |SQ
S2, CO, COO, NR7, NR7CO/ CONIR W@ﬁé{groups O cyglic

yT "Nnap yl tr biphenyl, each
, tri-, tetra- or

al kyl having 3-7 |C atons, denot
of whichsis unsubstituted or no

pentasubstituted py Hal, {A [ C(\WRK1 pO?? [C(R?R?)I I N( R7)2, SIRj
NO2, CN, CHQ 7, CON(RTR71) T NR7COANR7SO2A—SC2N(

S(0)",A O[C(R7R71)}pN(R7) 2, O[ C(R7RT)2] Het, NHCOOA, NHCON( R?R?l)
NHCOO[ C( RTR751pN( &K Qharm@w[ QEGIR.V-IBWIe Fhltsret | NHccarId[szamm)a]quem 2,

NHOONH] C( R7R7+t Het OCONH[ C( R7137) ] pHet ,
CO\IFe[[C(C( RT)]pN(iQ?@émy %a% ,[g((R7R71HBHet

E&Fﬁ?{& Ré\er ]ch(R?R?l)] il ch(R?Réé)o][ E(ArR712753 Art
r )
S(O)n{C(R?R?lil% p{%m’po E%gtfﬁulfgem)]w . denot o phenyl whi ch

—

N

i s unsubstituted or rmno- di-, tri-, tetra- or pentasubstituted by
Hal, A, OH QA', NH2, NHA NAA' | CHO, COOR7, CON(R7R71), NR7COA,
NR7802A SOZN(R7R71) S(0) m anp{hor de unbranched or
branchedyjml kyl having 1- 81:{2 &'ong 1-7 ji-@f ons nay be
replaced by F, d and/ or Nono- f- or tricyclic

sat ur at ed, unsaturated
and/or S atons, which may

: heterocycle having 1 to 4 N, O
Ljtuted or nono-, dij or
trisubstituted by Hal, R? &:/R 71: 39 ] pAr, [C(R?R?l) 1pHel , COA,
CJ C(R71: 271) ] pAr, CCIC(R?R R‘Q‘ﬁ) eti, CON(R8)[ C(R7R71)] pAr, 118 -
CON(R8) [ C( RTI RT)]pHet CONRR7R¥1) R1COOR7, COJ C( R7R71)] pAr,
CO0[ C( RA%75] pHet s, 0)mA, S(0)rnAr, S(0)rnblet, NO2, CN, NR7CO0A,
NR7 COQAY , NR?COO—I@tW’ HA', OCONHAr, OCO\IHHef, 5NR7S02A, NR7S02Ar,
NR?SOZHet SO2N( Rg), ;%;12 ﬁ@ZN(V\)Ar 802N(WHer CHO, =8, =NH, =NA, oxy
(-a) and/or =0 (carb ég oxyge Het denot es a nonocyclic saturated
het er ocycl e havi n@ AN dependentiy il oneanetherdgnete Hend. or

di substi- tuted by A QA %hoté?l—! gnﬁépbmxw@ﬁ%7pxygen)

r ndenot 0, 1 or, 2, denotes 1,2
i w Senoted [CIRER®),Z, CO-ICRR™,Z,
CO-N{R*-[C(RPR®)},Z, CO-O-{C(R*RYY],Z,

SO, CR*R®)},Z, COIC(R®R®Y,NHCOOA or

[C(RPR®),NHCOOA,
a0 R, R" sach, independently of one another, dencte H or A',
R RY each, independently of one another, denote H, A, OA, NAA'
or Het,
R? denotes H or A/,
R0 R each, independently of one another, denote H, A' or OH,

35
z denotes Het, Aror A,



denotes 0, 1, 2, 3 or 4, and pharmaceutically usable salts, and
stereol soners thereof, 15including mxtures thereof in all ratios;
wher e conpaodsissbdit he formula | in which a) W= COCHZ2HaicT/EP2000/08387
and W= unsubstituted al kyl having 1- 1(();019 atons or cycl o- al kyl
having 3-7 C atons, are excluded. 15, nmpounds according to Claim 14
in which R, R2each, independently of one another, denote H or A
25R3, R4denote H, R5, R6each, independently of one another, denote H

or A", and phar mAceuti cal Iden@t@bltﬁ]bmhéﬁed%tcb@h@ﬁ@@'améﬁn hetgef

i ncl udi ng m xtures thereof |

to Caim114 or 15 in whi cha%%tl}ég\”ﬁfm anﬁ%&gﬂﬁ%&g&@%&p%eﬁ‘@? dél
salts, and stereoi somers t hBRdaF a Prn bitsi ng m xtures thereof in all
ratios. - 119 - 17. Conpo

14-16 in which denotes [C(éRBH%F é&?{%‘%ﬁeﬁt@fmgr%g
CO- N( RB) - [ C( R8R851pZ, CO- 0N ¥ %g% 1 fRPCBEO MNR

[ C(R8R8' ) | pNHCOOA, and phaNRAEEYIGQNR’ yCHsaM and/air CH=0d groups

st ereoi sonmers t hereof, mc&ydl ng m xtures thereof in all ratios.
16. Conpounds according to one or nore of Cains 14-17 in which 10R7,

R7' each, independently of cyulicaitiof havingdena atdher A, R8, R8leach,
|ndependently of ,one anot Q%riotdenote H A or Het,

and
phar meceut i cal | yAlisabl e s ah@hengs Bapkibikerbipherdoeach atwhinhig

€ th f [ 1
Tore of O aime 1418 in wiesitded 8r HEOMRCR. SE68T OF AehiaSu PRt R
ﬁsab: F salts, and stereoi sdmeHsi, WQCQ@?RT)E,@WQ[(D(ZRTM)HN{R{)%@ﬂ ma(_r);qf,N,

t 20. Co 14-1

o ch Adenot oo unbr ancHoRCh PR R ohe R, NRTEGS, NRISCHA,
t which 1-7 H at ETQ@R B
?JCIC—)BWB alnglorI |Cn whi ch gngr%Cr) t\/\o?Lpﬁ gﬁd)a g)r{@(% )ch;Rzg %C%’F@ﬁgﬁgf
repl act by 0, 802, NR7, MN?IC@@AdNbiC@@I‘HRi’R ngh#ﬁBf)OEG'(dQR)] N(R),,

phar ceuty cal |y usabl ¢ sl gt YR NEICbLTE R SERGBGLL no

or ono- . di e tris. 35t é”?‘#*i‘.mé’?"'@;&fgi i S e

[ Q(R7R71)), , ORY, OCONH[C( R")pHet, CONR'[C(R'R),N(R")z,

CONR[C(R'R")],Het, COA, [C(R'R")],Het, [C(R'R™),AT,

COIC(R'R")Het, CO[C(R'R”)J,AF, CONR'IC(R'R™),Ar",

COOI[C(R'R")JpHet, COO[C(R'RT)LAF, S(O)m{C(R'R”)],Het

and/or S(O)n[C(R'R™)LAT",

("-. 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”), $(O)mA and/or COA,

A denotes unbranched or branched alkyl having 1-8 C

30 atoms, in which 1-7 H atoms may be replaced by F, CI
and/or Br,

20

Het denotes a mono-, bi- or tricyclic salurated, unsaturated
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")],Ar,
[C(R'TR")],Het', COA, CO[C(R'R™)]Ar,
CO[C(R'R™)J,Het, CON(R®)[C(R'R” )] Ar,

35



- 120 - and pharmaceutically usabl e salts,and stereoi soners thereof,
including mxtures thereof in all ratios. 522. Conpounds according to
one or nore of Clains 14-21 in which Hetdenotes a nono- or bicyclic
saturated, unsaturated or aro- matic heterocycle having 1 to 4 N, O
and/or S atons, which may be unsubstituted or nono-, di- or
trisubstituted by A 100R7, [C(R7R751pAr, COOR7 and/or =0 (carbonyl
oxygen), and pharmaceutically usabl e s&i8s, and stereoi soners thereof,
i ncluding m xtures thereof in all ratios. 23. Conmpounds according to
one or nore of Clains 14-22 in which 15 Net denotes pyrrolidinyl,

pi peri di nyl, norpholinyl, B} . 'y reTU| i nyl,
pi perazi nyl, thiazolyl, fu?jﬁ?ﬁ(ﬁt g?%ﬁ?}"ﬁéqgtwg,% ?ggé fyl,
pyrazol yl, oxazolyl, isoxa ,( i i;ﬁf'g% {QI ) igy"%bl ah%%% m di nyl ,
triazolyl, tetrazolyl, oxad{@rdiryP(@mHeBtNPadiMh T HOOANR CEICMRI ch
i s unsubstituted or nono-, NR'CO@IHgt IGRMINHAL OCDNHAr, ACTRFAHet',

[ (R7R71)] pAr, COOR7 and/ oNRZBOLAARESYIArONRISDIHera8B,N(RT)A

pharmacetiti cal ly usabl e sal r heg ety 45 udi ng
m xtures thereof in all ratléc%s ’ﬁg oﬁﬁ s’cgé(éb_reédi gH'to n%g(bor

more of Oaims 14-23 in whicch ad/orgsd &garbony, B8i5€RMent |y of one
anot her, denote HHet A, R3enfiddeandbisodicicititbtedfetactycld nelependent |y

of one another, denote H 0b MandBf o HRdheakhch | %@%&Eﬁ%‘r}ﬁis%stﬁne
denot e HgA or Het. Rodenotds? hﬁf&% d@%&&%’%ﬁ%@ﬁ SHopRAasERIen: |
of one anot her, denote H, AehoesOHI od@notes H, -121 - denotes

[ C(R8R81) 1pZ, CO [C(R8R8)1 -[ C(RBR851pZ, CO 0-[ C(R8Fe) JpZ,
CJ C(R8R81) } pNH or [C(éé&%t%)f% A, 5denotes Het or A, Adenotes
unbranched or brahlched al k{ienigsPndy 2-319 4 atons, in which 1-7 H

atoms may be repl ge@ghdndeeufidally Bsani®sard)d/ or OCHR Y sterecisomers thereof,
and/or in which one or two non-adjacent CH2 groups may 10be repl aced

by 0, NRW§ 802, NRpdingrfaiBirehrrge! it aligios;A” denot es unbranched or
branched al kyl hayhag cbidodundt 8B i &z H atonms nmay be
replaced by F, d and/ornngr, Ar denot es phenyilzhcvvni ch is unsubstituted
or mono-, di-, |ng 15t%WF&a0CkHpENt asubstituted by Hal and/ or

[ C(R7R7.) 1pORY7, deng} £9 A4TROInRksM J Q HHasat t ed
or aro- matic hetHg}r ocycl e havi ng""mtgsﬁhﬁ?ﬁ%hgﬁ%ﬁw 253?3%351 V\/ncp@ﬁ
may be ubstituted oralighhaving @i7-C @iores,i substituted by A 200R7,

[ C( R7TR7tJ] pAr, 7e>éﬁﬂ/e8r =0 (carbonyl oxygen), denotes 1 or 2,
denotes 0, 1, 2, or 4, "and pharnmaceutically usable salts, and

st ereoi soners thereof,

15. Compounds according to Claim 14 in which

R', R? each, independently of one ancther, denote H or A',
25 R R* denote H,
R® R® each, independently of one another, denote H or A,
and pharmaceutically usable salts, and sterecisomers thereof,

including mixiures thereof in all ratios.

30
16. Compounds according to Claim 14 or 15 in which
Q denotes H,
and pharmaceutically usable salts, and stereoisomers thereof,

35 including mixtures thereof in all ratios.



26i ncluding m xtures thereof in all ratios; where conpounds of the
formula I in which a) W= COCH2Het; b) n = 2 and W= unsubstituted
al kyl having 1-10 C atons or cycloal kyl having 3-7 C atons, 30are
excl uded. 25, Conpounds according to Claim 14, selected fromthe
group - 122 - No. Structure and/or nanme

4- (2- Met hyl-3-{414-(5,5, 8,8-tetranethyl -5, 6, 7, 8-t et rahydr o-

napht hal en- 2- yQ hi azol - 2-yl i pi peri di n-1#34 } propyl ) nor phol i ne

11-Et hyl-444- (5,5, 8, 8-tetranet hyl-5, 6, 7, 84etrahydr o-

napht hal en- 2-y1) t hi azol - 2- y1H1, 31bi pi peridinyl "A " de N "A4"
AG I Eon'?f)ounds according to one or more of Claims 14-16 in which
W denotes [C(R°R%)},Z, COICR RY,Z,

CO-NRYCRRH),Z, CO-O-[C(RR,LZ,
COIC(RPR¥),NHCOOA or [C(RPRE),NHCOOA,

> and pharmaceutically usable salis, and siereoisomers thereof,
including mixtures thereof in all ratios.
18. Compounds according to one or more of Claims 14-17 in which
10 R, R” each, independently of one ancther, denote H or A,
R® R® each, independently of one another, denote H, A or Het,
and pharmaceutically usable salts, and stereoisomers thereof,
including mixtures thereof in all ratios.
15
19. Compounds according to one or more of Claims 14-18 in which
Z denotes Het or A,
and pharmaceutically usable salts, and stereoisomers thereof,
20 including mixtures thereof in all ratios.
20. Compounds according to one or more of Claims 14-19 in which
A denotes unbranched or branched alkyi having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F, Ci,
25 Br, OH and/for OCHs,
and/or in which one or two non-adjacent CHs groups
may be replaced by O, $Og, NR?, NR'CO and/or
CONR’ groups,
and pharmaceutically usable sals, and sterecisomers thereof,
30 including mixtures thereof in all ratios.

21. Compounds according to one or more of Claims 14-20 in which

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



nO0.z1"A7" - 123 - "AL 0" O SOH"Al 1" St N.._
J-OH"Al2" in N H SOH " A13" 0401 OH/

-120 -

and pharmaceuticaily usable saits, and sterecisomers thereof,

including mixiures thereof in all ratios.

22. Compounds according to one or more of Claims 14-21 in which

° Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to0 4 N, O and/for S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,
OR’, [C(R'R")JpAr, COOR” and/or =0 {carbony! oxygen),
10 and pharmaceutically usable salts, and sterecisomers thereof,
including mixtures thereof in ail ratios.
23.  Compounds according to one or more of Claims 14-22 in which
15 Het denotes pyrrolidinyl, piperidinyl, morpholinyl, oxazolidinyi,
tetrahydroquinazolinyl, piperazinyl, thiazolyl, fury!, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyi, 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, and stereocisoiners thereof,
o5 including mixtures thereof in all ratios.
24. Compounds according to one or more of Claims 14-23 in which
R, R? each, independently of one another, denote H or A,
' R® R* denote H,
50 R® R® each, independently of one another, denote H or A,
R" R” each, independently of one another, denote H or A,
RE R® each, independently of one another, denote H, A or Het,
Rr® denoctes H or A',
35 R0, R each, independently of one another, denote H, A"or OH,

Q denotes H, '
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/ HOOH " A15" S 55 N HIOH "Al16" 40* NTh \
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and pharmaceutically usable salts,

[ - 124 -

-121 -

denotes [C(R®°R®)],Z, COIC(R®R®)}uZ,
CO-NRY-[C(R®R®)}p2Z, CO-O-[C(R®R%Y,Z,
CO[C(RP*R®);NHCOOA or [C(RPR®)],NHCOOA,
denctes Het or A,

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

and/or in which one or two non-adjacent CH; groups may
be replaced by O, NR’, $0,, NR?CO and/or CONR’
groups,

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,
denctes phenyl which is unsubstituted or mono-, di-, fri-,
tetra- or pentasubstituted by Hal andfor [C{R'R7),OR,
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™Y],Ar, COOR’ and/or =0 (carbonyl oxygen),
denotes 1 or 2,

denotes 0, 1, 2, 3 or 4,

and sterecisomers thereof,

including mixtures thereof in all ratios;

where compounds of the formula 1in which

a)

W = COCH;Hef;

b) n =2 and W = unsubstituted alkyi having 1-10 C atoms or cycloalky!
having 3-7 C atoms,

are excluded.

Compounds according to Claim 14, selected from the group
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WO 2009/156041 PCT/EF2009/003817
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No. Structure and/or name

"A1" | 4-(2-Methyi-3-{4-[4-(5,5,8,8-tetramethyl-5 6,7 8-tetra hydro-
naphthalen-2-yl)thiazol-2-ylJpiperidin-1-yl}propyl)morpholine
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and pharmaceutically usable salts, and stereoisomers thereof,
15 including mixtures thereof in all ratios.

26, Process for the preparation of compounds of the formula | according to

Claims 14-25 and pharmaceutically usable saits, and sterec-
isomers thereof, characterised in that
- 20

a) a compound of the formula I

25

i1

30
inwhich RY, R% R®, R* R®, R®, R®, R" R", @ and n have the meanings
indicated in Claim 1,

35

is reacted with a compound of the formula 11
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CcH "B11" tNr- ,N"B12" |IWOs | N nc "B13"

N " B14"
WO 2009/156041

PCT/EP2009/003817
- 135 -

L-w [,

in which W has the meaning indicated in Claim 1 and

L

group,

or

b)

denotes Cl, Br, | or a free or reactively functionally modified OH

for the preparation of compounds of the formula | in which
W denotes [C(R®]R®)1,Z or [C(R®R®)J,NHCOOA,

R® denotes H,

p denotes 1, 2, 3 or 4,

R¥ Z, A have the meanings indicated in Ciaim 1,

a compound of the formula [}
i} is reacted with a compound of the formula IVa
R*-CO-[CRR,Z  IVa,
in which
p denotes 1,2, 30r4dand
Rsl, Z have the meanings indicated in Claim 1,
in a reductive amination,
or

i) Is reacted with a compound of the formula IVb

R¥-CO-[C(R*R?¥)],.sNHCOOA IVb,
in which



S. S N\ NN ... - 134 - "B15" .110 "PnD ON-'1 SO t "B16"
/Th 0O1IH S....n"... (0 SO and pharmaceutically usable salts, and
stereoi soners thereof, 15including m xtures thereof in all ratios.
26. Process for the preparation of compounds of the fornula I
according to O ainms 14-25 and pharnaceutically usable salts, and
stereo-isoners thereof, characterised jn that 20 a)a conpound of the

formula Il in which Rl1, R2, R3, R4I3%Res, R6, RO, R10, R11, Q and n
have the neanings indicated in Claiml, is reacted with a conpound of
the formula |1l WD 2009/ 156041PCT/ EP2009/ 003817

p denotes 1,2,3 ord and
R?, A have the meanings indicated in Claim 1,

in a reductive amination,

ar

¢) inthat they are liberated from one of their functional derivatives by
10 treatment with a solvolysing or hydrogenolysing agent,

and/for
a base or acid of the formula ! is converted into one of its salts.

15 27. Medicaments comprising at least one compound of the formula | accord-
ing to Claim 14-25 andfor pharmaceutically usable salis, and
stereocisomers thereof, including mixtures thereof in all ratios, and optio-
nally excipients and/or adjuvants.

20

28. Medicaments comprising at least one compound of the formula | accord-
ing to one or more of Claims 14 {o 25, and/or pharmaceutically usable
salts and stereoisomers thereof, including mixtures thereof in ali ratios,

95 and at least one further medicament active ingredient.

29. Set {kif) consisting of separate packs of
(a) an effective amount of a compound of the formulfa ! according to
one or more of Claims 14 fo 25, 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 30. Compounds selected from the group
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31. Use of compounds selected from the group
No. Structure and/or name
o5 "G 4-{4-(5,5,8,8-Tetramethyl-5,6,7 8-tefrahydio-
naphthalen-2-yl)thiazol-2-yiipiperidine
3182“
[ 2 H
N
30

"C3" S
scals
35




Si. 1"C3" S S N - 139 - "&44" *0 | N ED N
0* N
WO 2009/156041 PCT/EP2009/003817

- 139 -

‘ 'IIC4II ’ 3~O

y/,

X H
IICS“ s
N
10 CE , 3

. )‘CNH
C N

15 ||C7n , S
V.
e
20 I!Cgll
L~ Om
N

C; 25 "ca" H } S
y/
@ﬁ[iﬂ)‘ow
30 "C10" ’ %>—_<C::>“
y/
N H

35




St

10

15

20

25

.30

356

3z.

33.

" Cc8" Si. " Cco" 0. S N

- 140 -

"C'i 1 n l S
,
jocaline

"Gz I 3-0‘
7
N H

and pharmaceutically usable salis, and sterevisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medica-

ment for the freatment of diseases

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.

Use according o Claim 31, where the hyperproliferative disease is
selected from the group

cancer {tumour disease), atherosclerosis, restenosis, proliferative dis-
ease of the mesangial cells, psotiasis.

Use according to Claim 32, where the tumour disease is selecied from
the group

tumour of the squamous epithelium, the bladder, the stomach, the kid-
neys, of head and neck, the ocesophagus, the cervix, the thyroid, the
infestine, the liver, the brain, the prostate, the urogenital fract, the lym-
phatic system, the stomach, the larynx, the lung, the skin, menocytic leu-
kaemia, lung adenocarcinoma, small-cell lung carcinoma, pancreatic
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pharmaceutically usable salts,and stereoi soners thereof, including

m xtures thereof in all ratios, for the preparation of a nedi canent
for the treatnment of diseases where the diseases to be treated are
selected fromthe group hyperproliferative disease, inflamuatory

di sease, angi ogenic disease, fibrotic disease of the |ung, kidney,
liver and the heart. 32. Use act¥tding to Caim31, where the
hyperproliferative disease is 25selected fromthe group cancer

(tunour disease), atherosclerosis, restenosis, proliferative disease
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psoriasis, T-cell-promoted immune disease.

20
36. Use according to Claim 35, where the inflammatory bowel disease is
selected from the group
ulcerative colitis, Crohn’s disease, non-specific colitis.
25
37. Use according o Claim 35, where the T-cell-promoted immune disease
is selected from the group
allergic encephalomyelitis, allergic neuritis, transplant rejection, graft-
30 versus-host reaction, myocardifis, thyroiditis, nephritis, systemic lupus
erythematosus, insulin-dependent diabetes mellitus.
38. Use according to Claim 35, where the arthritis disease is sefected from
the grou
25 group

rheumatoid arthritis, osteoarthritis, Caplan‘s syndrome, Felty's syndrome,
Sjogren’s syndrome, spondylitis ankylosans, Still's disease, chondrocal-
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40. Use according fo Clalm 35, where the inflammatory skin disease is
selected from the group
psoriasis, atopic dermatitis, contact sensitivity, acne.
15
41. Use according to Claim 37, 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 eve diseases, choroidal neovascularisation, retro-
lental fibroplasia, macular degeneration, corneal transplant rejection,
rubeosis iridis, neuroscular glaucoma, Oster Webber syndrome.

1

25 42. Medicaments comprising at least one compound selected from the group

No. Structure and/or name
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pharmaceutically usable salts,and stereoi soners thereof, including
m xtures thereof in all ratios, and optionally excipients and/or
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