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i nhibitors and the use of such conpounds for the treatnent and/or
prophyl axi s of 10physi ol ogi cal and/or pat hophysi ol ogi cal conditions, which
are caused, nedi ated and/ or propagatedi by increased | ysophosphatic acid

| evel s and/ or the activation of autotaxin, in particular of different
cancers. Prior art 15 Autotaxin (ATX) is the enzyne apparently responsible
for increased |ysepstihé i i . pl asma of
ovarian cancer patients (?(EQeF:ingdz% Cpgﬁl)/gg secg%géjr%%?a@egﬁﬁ '@395, 1: 1223;
Xu et al., Blochenl J. 1995, 309: 933), because it transforns

| ysophat i dyl Cn ﬂ (LPC) to LPA (Tokunura et al., J. Biol. Chem 2002,
277: 39436; zo et al., J. Biol. Chem 2002, 158: 227). 20 LPA is an
intracellular lipid nmediator, which influences a nultiplicity of biologic
and biochem cal processes such as snooth nuscle contraction, thronbocyte
aggregati on ntPRp4Qsi s (Tigyi et al., Prog. Lipid Res. 2003, 42: 498;

MIls et al. . Cancer 2003, 3: 582; Lynch et al. Prost. Lipid Med.
2001, 64: 33). T%%'ﬂéééé}ﬁfr%hﬁon felifted &:;Snaélr%é &hd &&Fﬁﬁé?gn\%%‘se% é&f)*%s In
pl asma and ascites Id of ovarian cancer patients of earl ate

phase. L FRhiRiar sl%@rfhg Hﬁ%\/ﬁf sushrampaueds fanthe qatmept and/erar ﬂﬁmt’ﬁ‘i“s efur vi val ,

m gration anghysibtpcaand/at gatnep&}sméglea cbh&ﬁéf%swh}éﬁla‘iél cﬁli’d%dr a%aiaied n the
format1®n of t ast ases Resear ch 1. 1223;
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pat hobi ol ogi awtbtaping PeEatculaticf diffsrdrtieadcars. t hr ough the activati on of

G protein coupled receptors by LPA (Contos et a)., Mdl. Pharm 2000, 58:
1188). I ncreased | evels of LPA altered receptor expression and
altered responses to 35LPA nay contribute to the initiation, progression or
out cone of oRdgriath cancer. WO 2010/ 115491PCT/ EP2010/ 001323 2 Furthernore,
LPA is1potentially also_involved in prostate, breast, nel anoma, head and
neck, bowel an@‘t‘%?%"ﬁl(ﬁTKa'ﬁé@? gnzyme gppargntly respangibledfat steased t he course of
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30inhibition in vitro and in vivo. Neither structural informtion nor
ref erence conpounds are avail abl e. Conpounds that are capable of inhibiting
ATX are dweanidmassoin Peng et al. (Bioorganic & Medici nalpcCrooisiooss2ietters
2007, 17: 1634-1640). The there descri bed conmpounds represent lipid
anal ogues, which structurally shar 64%0 35simlarities with the conpounds of
the present invention. WD 2010/ 115491PCT/ EP2010/001323 3 Further prior art
docunents are as foll ows: WO 2002/ 102380 descri bes nonocyclic or
bi cyclic céﬂdrmﬁry@r&aé.%d potentialhcaistd swokwed fnappsiateXbraashinbélamarsa, KEad pat ent
applicatio ibition of autotaxin. 5 WO

PP c§<| B8$v?|”a‘§{atth9r%l& %cb%h

2003/ 09761 rec nt of fibroproliferative diseases, such
as di abeti ¢ ey ARREteaddheah H b e tdathg ufordafle RE L el fo ol ecul e,
selectively binding to a transtormn beta” kinase receptor
and admi ni lower theg-RAlevab[Tbisidas llecra@t&ypé@treughﬂme iphbiton obgpymeatwhich does not
mentbon th ;;gﬁ”; 013 to the
use of qU|%ae£otql\?1Eé{'hg'rr?('jo‘oglo nol Fﬁéo%gﬁﬁ;%? ﬁ?%&ogeéf%vgéﬁ heﬁ{ %gg ing urge
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2004/09919 d Y{4\C h can be
Gsed in tnEMPRHECEr-BE (GORAN S & Tl Me0 4R TBE N RN Coes
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medi at ed di séases, such a aut o I sease

| ynphopr ol inftemats ansl sﬁﬁmwmr ceihptoélfﬂmtqncamdamsmnrlauo natgr@@tm@muewhe pat ent
applicatio t i 6/ 062972
di scl oses ﬁOtﬁ g)(r?g/gyﬁg cia@q %%d ﬁgnéﬁfn{aﬂgﬂ {‘}lra]%tg tlagfﬁs QQQ@%?%L? P(\)/% Cﬁr%ﬁ?%’?%or s of
serine proVelad@ Seite ¢rhis |fbﬁddlfﬂm'l m‘b@ﬂgmoataemﬁaoaggmi%m'ﬂxmtﬂm witbed 25f or
the treat ' S

t hr oh".&)oerrbngtlrHIer & : %E) @%ér%luc ﬁﬁ%%r'ﬁégﬁbﬂ%gbgggggc ult?g;rmgg?%ﬁgr y g%dr one. The
pat ent appCaneariRas. 80¢% 6ﬁ0693£’én/e\mmgemélsu$mm impartamt pfocass duringi tamor WO
2006/ 07282 I (oTggrtell serve as
PDE i nhi bi ’8#”3“ glé ﬁ%%gl?glsrg%ﬁf[}ﬁ@%@%ﬁﬂﬁhhlﬁp\?ﬂ)?@g eg@ corrp@ﬂ%c}%h?’gn be used
for 30 t heangieganesistis en ippertan istaning enirt 0§9§mcarnadd semerdherapy Lhyrma@nqosyc hoti c
di sorders h h i
neurodegeneﬁg%ﬂ!:@e%dtﬂ@?(fng%5}%‘9&4& ten t ap ‘?gaF%lvbér% rug [ﬁﬁ%&s nt i on t he

i nhi it on6:02732860t axi n. WD 2006/ 074147 descri bes

4- ar yI am no- qui nazol i ne as caspase-3 cascade activators that can be used
for the treatMuagenssicalvdies suagesti amasrentialunalion, of the ANk damgieof ATX

| ymphopr ol - ¢ipal bé’ﬁ’erétYd?xd"IﬂHE h mayﬁ.aulapﬁblz Jahﬁlé?ﬁ Bh&@kdittld mmé\g@%mn and

viral infections: pat ent” appl i cation does not nention the ibition of
aut ot axi n. 0%2’@0’6730581“ @Fodéldﬁ@dvtptbﬁ davggabledtyi MeEsler i vati ves that are
steroi d hornone 5nucl ear ;:%étor nodul ators and can be used for the

treat ment of N’ﬂ/é@b{%!leeﬁi“{frsﬁ Etse Ak Gxpectesh s they inhibitign of ATPuee, LPANal
fai | 26e, At BRE@RPLENRAEIAGT PRSI ek THEIRAHERtrARR beMuagn does not

mention the i1nhibition of autotaxin. WO 2007/030582 relates to al kyl am ne

aconpounds assiRt AFXIisE r@fﬂa@i@é‘l?'no@eljtgifdémﬁé Qﬁohﬂhbpﬂ)rﬁelfnﬁ?caﬁ Béia A Srdt@ﬁf ul for
the treatnment of arrhythma, atrial | ation, atrial flutte

supr avent r POGHEON i Hifichand 1 V@{Qsﬁ%%)’%ﬁe@ﬁ‘?%dlm'tﬁdsNod[@r'%et'dégémﬁiélqei‘s and

model has been described but LPA itself is an excellent biomarker to follow ATX
inhibition in vitro and in vivo. Neither structural information nor reference compounds

30
are available.

Compounds that are capable of inhibiting ATX are described in Peng et al.
(Bioorganic & Medicinal Chemistry Letters 2007, 17: 1634-1640). The there
described compounds represent lipid analogues, which structurally share no

35 similarities with the compounds of the present invention.



asthma. The patent application does not nmention the inhibition of

aut ot axi n. WD 2007/ 076034 descri bes fused bicyclic arene conpounds that
functi on we 2hmpasdsii s C virus replication inhibitors angctarde/couses for
the treatment hepatitis C 150r other viral infections. The patent
application does not nention the inhjbition of autotaxin. WO 2007/ 110868
di scl oses novel heterocyclic conpounds that exhibit a dopam ne receptor,
preferably D4 receptor, antagonistic activity and/or a PDE5 inhibitory
activity. Thésgheoprnoandiocomentsearassdolfows: t he treat ment of descreased

20l i bi do, orgasm di sorder and erectile dysfunction. The patent application
does not nentWQi200RME 038 degcribes ofonaayadlit ax binyclivOagaegilesa6@ hetesooycleect ed to

am nopyrrolg di ol | Ol j The . pat.ent application
docs mot | neH LR e GRS e otk SRl o RO RBL A ool sB BB oEF e e o
fungi ci dal adtotadies and net hods for controlling plant diseases caused by a

fungal pathogen. The patent application does not nention the inhibition of
autot axi n.  WQI2808/08461%is directedyto treftmnent otfibraprolifesativp pliseaaés, euch as not  an
adm ssi on f. 1 1 t Qrior i A ion. 30
bescr pti oty e, FRERGIILRGHE 2o Bl thall b SBRLUER;

provi de nobiedingta atrarsfarmingigndwibrfactor gta Rae¢ fcepBt RGT AERPRDNSINPHB23 5

The obj ect td ' . rperi.singl 2 in one
aspect by BOchETe SUEEE TACUAEN SibiEABn R thEBAldh BERSRRLSE o gc: hor

i ndependerautgtakiorm " - N=N-, -C(0)-0-, -C(0)-S-, -C(0)- N(R5)-,
-C(S)-N(R5a) -, -C(0)-C(R6)(R7)-, -N=C[N(R8)(R9)1-"; Ylis independently

sel ect ed froMS 2R030 993t oelatestto the wsfe of-qgin@xzeline- add guinplincSg@yridine

sel ected 1NeITE 6 E0Paches Lephpe. Silfingyiisgoct. Guuothifp (i
-C(0) -, - Cfigyrdeds, psyshatig beflﬁ)’im!r.;dimtsS,iMQmﬂ%@bmﬁdaﬁ rom t he gr oup
i Stinguof " =Oype - " Z1ie . | ected f
he o oup angeisy The pEER appiRefiy) fli menfidh oo IRBREAEP Al 20" 7o the

gr outs C?J”S' _5W@_@o@fﬂgb%ﬂééﬁbﬁbéé’ﬂéﬂe%dyag sBbstitutfd chroxylic acdids whith B+ 0 4+
be used in the treatment of metabolic disorders. The patent application does not

mention the inhibition of autotaxin.

WO 2005/003100 deals with the use of quinazoline derivatives for the treatment
20 of tubulin inhibitor mediated diseases, such as cancer, autoimmune diseases,
autoimmune lymphoproliferative syndrome, inflammation and viral infections. The

patent application does not mention the inhibition of autotaxin.

WO 2006/062972 discloses heterocyclic compounds that function as selective
inhibitors of serine protease enzymes of the coagulation cascade and can be used
25 for the treatment of arterial cardiovascular thromboembolic disorders,
thromboembolic disorders, unstable angina and acute coronary syndrome. The
patent application does not mention the inhibition of autotaxin.

WO 2006/072828 is directed to heteroaromatic quinoline compounds that serve
as PDE inhibitors, in particular PDE10 inhibitors. These compounds can be used for
30 the treatment of central nervous system disorders, such as psychotic disorders,
anxiety disorders, movement disorders, mood disorders and neurodegenerative

disorders. The patent application does not mention the inhibition of autotaxin.

WO 2006/074147 describes 4-arylamino-quinazoline as caspase-3 cascade

35 activators that can be used for the treatment of cancer, autoimmune diseases,



\ ./ Bis independently sel ected fron1the group consi sting of "cycl oal kyl,
heterocyclyl, aryl, heteroaryl", wherein "cycloal kyl, heterocyclyl, aryl,
heteroarwazonmubelindependently substituted with one orCmmpeoloderses cal or
different substituents selected fromthe group consisting of: "(i)
"hydrogen, al kyl, (C9-C30)al kyl, cquoaIkyI, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl, hal ogen,
-F, -d, -Br, -1, -CN, -CF3, -SF3, -N3, - NH2, -NHX1, -NX2X3, -NO&2, -0OH,
=0, - OCF3, autgGFRdyne I@DigRBprolifeSiME ByndrBhie, sPrdSEd kel hyierPasie@HhlammGtieh - COOH,

orxd, - o RIS Bs Thepargi pbicshon doel b dguon 8B of , L) 5

4, 5), -0CHOytaXd3, -0C(0)-0-X14, -0C(0)- NHX15, -0-C(0)-NXL6X17,
- 0P(0) (0X18) (0X19), - O0Si (X20)(X21) (X22), -0S(02)-X23, -NHC(O0) - NH2,
- NHC( 0) - X24, W(DJRQB@(10)340(2633IS th@(abylaﬁméﬂenvaw%@bﬁ)t)arhlléi@(ﬁﬂ hormone

N ol AP e 568 i P RGP iy R S

- S(02) NX45)$4>6;‘(enS|<SQ ODNOeSHE heaR(FAIFE X483 EXEE) artheRschBaYi¢ X6d pbeiR) , - O NH) -

Chocs) - NsoRaa arE Rl b bR o e S "
2 N(Xei( 0) -\t 01 PRSIt Al Jdinns b A i Shakid iy 76

C( S) d\|x77><meqtnonam9m¢nsm®am7@psef@(foo thEXBRH0enaT arrh@hBlia, dulié! GbiX@dion,
NX83; 0 88~ NX89X90,
S N, S S S R Bl B eDSTRNRE,
C( 0) - C( 0) -agiHiana.- TR ateipplisdtds, doe€no) meniyn IEIHION of auBbt8)inC( 0) - 0- X101,
-C(0)-C(S)-0-X102, -C(S)-C(S)-0-X103, - C(S)-C(0)-NH2, -C(S)-C(0)-NHX104,
- C( S) - C( 0) - NMQ3HADO7 6034 Bcripe Sjushipicyclt( BpretSnpdikddsiiiat function as

S S - - - - - .
510)- o SRR r3e reniiafls Rhighoighu ool g HghLihent pppatgs c
X11,1512, o(mermral infeptionsxThe paient apiatiof Soesad mecion o MhibiRB, of X24, X25,

X26, X27, axig29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39, X40,

X41, XA42, 44,

WO 2007/110868 discloses novel heterocyclic compounds that exhibit a
dopamine receptor, preferably D4 receptor, antagonistic activity and/or a PDE5
inhibitory activity. These compounds can be used for the treatment of descreased

20 libido, orgasm disorder and erectile dysfunction. The patent application does not

mention the inhibition of autotaxin.

WO 2008/060621 is directed to aminopyrrolidines as chemokine receptor

antagonists. The patent application does not mention the inhibition of autotaxin.

25 WO 2008/091580 relates to fungicidal amides and methods for controlling plant
diseases caused by a fungal pathogen. The patent application does not mention the

inhibition of autotaxin.

The citation of any reference in this application is not an admission that the

reference is relevant prior art to this application.
30 .

Description of the invention

The present invention has the object to provide novel autotaxin inhibitors.

35



X45, X46, X47, X48, X49, X50, X51, X52, X53, X54, X585, X56, X57, X58, X59,
X60, X61, X62, X63, X64, X65, X66, X67, X68, X69, X70, X71, X72, X73, X74,
X75, X76,wW82610/(3B1 X79, X80, X81, X82, X83, PCT/EP2010/001323
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The object of the present invention has surprisingly been solved in one aspect

by providing compounds according to formula (1a)

Vax:
Wi
R2

wherein:

R Rea > R3 R4
1
L
/
™Y, WYZ/MFY;/ 8
Rb”~ R,b

(1a)

R1

W,, W, together independently form “—~N=N-, -C(O)}-0O-, —-C(0O)-S—, ~C(Q)-

Yy

Z

N(R5)-, ~C(S)}-N(R5a)—, —C(O}~C(R6)(R7)-, ~N=C[N(R8)(R9)]-*;

is independently selected from the group consisting of “~C(O)-, —
C(S)-, =S(0O)—, —=N(R10}-C(O)-, —C(O)}-N(R11)-, —OC(O)-, single
bond”;

is independently selected from the group consisting of “-
C(R12)(R13)~, —-O—, —-N(R14)~, —C(O)~, —=C(O)-NH—, single bond*,
is independently selected from the group consisting of “~O—-, —C(O)-,
single bond*;

is independently selected from the group consisting of “O, S,

N(R15)";

is independently selected from the group consisting of the group

consisting of:



X84, X85, X86, X87, X88, X89, X90, X91, X92, X93, X94, X95, X96, X97, X98,
X99, X100, X101, X102, X103, 8 X36, X37 and/or X45, X46 and/or X55, X56
and/ or X080 2XBli1savd/ or X77, X78 and/or X86, X87 and/ or XB8%/EPX®0/0arsds or X92,
X93 and/or X95, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109
and/or X111, X112 respectively together can also form5"heterocyclyl";
wherein optionally above substituents of substituents group (i) can in turn
i ndependently from each other be substituted with one or nore identical or
di fferent substituents A\ LR2, R3&a\R3b, ; R4 R4b, R5, R5a,
R6, R7, R8, R9, RIO0, RT\L_/ *@—Warelm—@af"ryfromeach
ot her selected fromthe group conS|st|ng of : "V'; alternatively, R3a and
Rda, R3b and R4b as well as R3 and R4 together can fornt cycl oal kyl " or

"heterocyclyl"; 15Vis * ntly se NOm t h consi sting of:
“(i) "hydrogen, alkyl, %ﬂ"kyl“’N LRyl , I o | kytal kyl ,

het ebocycl yl , heterocyclyla kyl, aryl, arglalkyl heter oaryl ,

het er oaryl al kyl , hal ogen -F, - CI - Br -1, -CN, -CF3, -SF3, -N3, - NH2,
- NHA1, - NA2AS3, -N02 -OCF3 -SCF3, - F2, - 20 F2, -SH,

- 0- S03H, - 0P(0) (CH) 2, | i ‘S03H{- ( 2, C(O)-A4,
- C(0)0- A5, - C(0) NH A8, NAZAS, -0 - A10- OFs- = 3, 4,

5), -0(-ALL- 0)b-AI2 (b - —01 2, 4, 5), -9C(0)-Al3, -qu) _0- A14 -00(0) -

NHALS, - 0- C(0) - NA16A17 0A18)( ) 5%|(,—A2 ) (A22) .
- 0S(02) - A23, - NHC( 0) - NH @@@; 1@‘6 - 0- A27,
-NA 8 0) - NH- A28, -NHC(O) O 0)<0 han fin 0)- NH- A34, -

NA35- C( 0) - NA36A37, - NHS(02) A38 - NA39S(02) f) .S A41 S(0) - A42,

- S(02) - A43, -S(02) NHA%; )NA45 (02) 7 /——\P(O)(OA48)(0A49),
- Si (A50) (A51) (A52), -C( Nagg—_)’)
- C(NH) - NA55A56, - C(NA5 , A61 ) NH- 0- A62,

NH- C(0) - NAG3- O- AB4, - NABS- O(0) - NA66 0-A67, -N(; ~q0) - NH-O AG8) 2,

- N(- C(0) - NAG9- 0- A70) 2, -~ /a)\ NH- 0- A7/J:}\( --—35C( 0) NA7 A73), -C(S)-A74,
-C(S)50-A75, -C(S)- NH-A6 e(S) )\wr@'g-
- C(0) - NA80- 0- A81, -C(S)-NKH 0-#A82, - = NA8 No A84, cp( 0) NH- NH- A85,
- C(0) - NHNAS6A87, - C(0) 9A90, -(CLS)- H- A91 - - NH NA92A93,
- C(S) - NA94- NA95A96, - q.ﬁ}e L A 7N- N\g,m“ C( 0) - NHA98,
- C(0) - C(0) - NA99AL100, - 0- ALO | ATO2,

-C(S)-(S)-0-AL03, - C(S)- C(O)o 2, ~&) c( 0) - NHA
~Q(S)- C(0) - NALOSAL06, - C(sg/@S) NHEaCéS) C(S)
- C( S)5 O S) - NALOBAL09, -_L%(;’& ~e(S) - NH2 NN C(S)
-C((%-C(S)-NAlllAllZ"; i %

o5 B is independently selected from the group consisting of “cycloalkyl,

heterocyclyl, aryl, heteroaryl”, wherein “cycloalkyl, heterocyclyl, aryl,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting
of: “(i) ,hydrogen, alkyl, (Cy-C3p)alkyl, cycloalkyl, cycloalkylalkyl,

30 heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —Cl, —Br, —I, ~CN, —CF3, —SF3, —N;, —
NH,, —=NHX1, -NX2X3, -NO,, —-OH, =0, -OCF;, -SCF3;, —-OCHF,, -
SCHF,, —=SH, -0-SO3H, —OP(0O)(OH),, ~-CHO, —COOH, —C(O)NH,
—S0O;3H, —P(O)OH),, —C(0)}-X4, —C(0)O-X5, —C(O)NH-X86, —

- C(O)NX7X8, ~0-X9, —O(-X10-0),-H (a = 1, 2, 3, 4, 5), —O(-X11—



wherein A, A2, A3, A4, A5, A6, A7, A8, A9, Al0, All, A2, Al13, Al4, Al5,
Al6, Al7, A18, Al19, A20, A21, A22, A23, A24, A25, A26, A27, A28, A29, A30,
A31, A32,w032810/1A3%1 A35, A36, A37, A38, A39, A40, A4l, RAEZ/EPAIB/00¥343l, A4S,
A46, A47, A48, A49, A50, AS51,

7

0),—X12 (b = 1, 2, 3, 4, 5), ~OC(0)}-X13, -OC(0)-0-X14, ~OC(O)-
NHX15, —O-C(O)-NX16X17, —OP(O)(OX18)(0X19), —
OSi(X20)(X21)(X22), ~0S(0;)}-X23, ~NHC(O)-NH,, -NHC(O)-X24,
~NX25C(0)-X26, -NH-C(O)-0-X27, ~NH~C(O)-NH-X28, —~NH~

5 C(0)-NX29X30, -NX31~C(O)}-0-X32, ~NX33-C(O)-NH-X34, —
NX35—C(O)-NX36X37, ~NHS(0,)-X38, -NX395(0,)}-X40, —S-X41.
—S(0)-X42, ~S(0,)-X43, —~S(0,)NH-X44, ~S(0,)NX45X46, —
S(02)0-X47, —P(O)(OX48)(0X49), —Si(X50)(X51)(X52), —C(NH)~
NH,, ~C(NX53)-NH,, —C(NH)-NHX54, —C(NH)}-NX55X56, —

10 C(NX57)-NHX58, ~C(NX59)-NX60X61, ~NH-C(O)-NH-0-X62, —
NH—C(O)-NX63-0-X64, —~NX65-C(O)-NX66-0-X67, -N(—C(O)-
NH—-0-X68),, —~N(~C(O)}-NX69-0-X70),, =N(~C(O)-NH-0-X71)(~
C(0)-NX72-0-X73), —=C(S)}-X74, —C(S)}-0-X75, ~C(S)-NH-X76, —
C(S)-NX77X78, ~C(O)-NH-0-X79, —C(O)-NX80~0-X81, —C(S )}

15 NH—O-X82, ~C(S)-NX83-0-X84, ~C(O)}-NH-NH-X85, ~C(O)}-NH-
NX86X87, —~C(O)-NX88~NX89X90, —C(S)-NH-NH-X91, ~C(S)-
NH-NX92X93, ~C(S)-NX94-NX95X96, —C(O)-C(O)-0-X97, —
C(O)—~C(O)-NH,, ~C(O)}-C(O)-NHX98, ~C(O)-C(O)}-NX99X100, —
C(S)-C(O)-0-X101, —C(O)~C(S)-0-X102, ~C(S)}~C(S)-0-X103, —

20 C(S)-C(O)-NH,, —~C(S)-C(O)-NHX104, ~C(S)~C(O)-NX105X106, —
C(S)-C(S)-NH,, —~C(S)-C(S)-NHX107, ~C(S)-C(S)}-NX108X109, —
C(O)~C(S)-NH;,, ~C(O»~C(S)-NHX110, ~C(O)}~C(S)-NX111X112";

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,
X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26,
25 X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39,
X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X54, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78,
X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,
30 X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
»alkyl, (Co-Cgp)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl“ and

35 wherein alternatively X7, X8 and/or X16, X17 and/or X29, X30 and/or



A52, A53, A54, A55, A56, A57, A58, A59, A60, A61, A62, A63, AG4, AGS,
A67, A68, A69, A70, A71, A72, A73, A74, A75, A76, A77, A78, A79, AS80,

A82, A83,wH&410/1AB1 A86, A87, A88, A89, A90, PCT/EP2010/001323

10
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8

X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or
X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or
X956, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109
and/or X111, X112 respectively together can also form
Lheterocyclyl®;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

identical or different substituents V;

R1, R2, R3, R3a, R3b, R4, R4a, R4b, R5, R5a, R6, R7, R8, R9, R10, R11,

R12, R13, R14, R15 are independently from each other selected
from the group consisting of: “V”; alternatively, R3a and R4a, R3b
and R4b as well as R3 and R4 together can form “cycloalkyl” or
“heterocyclyl”;

is independently selected from the group consisting of: “(i)
Lhydrogen, alkyl, (Cg-Csp)alkyl, cycloalkyl, cycloatkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —Cl, -Br, —|, —CN, —CF3;, —-SF3, N3, —
NH,, —=NHA1, —-NA2A3, —-NO,, —OH, =0, —OCF;, —-SCF;, —-OCHF,, —
SCHF,, —SH, —O-S0O3;H, —OP(O)(OH),, —-CHO, —COOH, —C(O)NH,,
—-SQO;H, —-P(O)(OH),, —-C(O)-A4, —C(O)O-A5, —C(O)NH-A6, —
C(O)NAT7AS8, —O-A9, —-O(-A10-0),-H (a =1, 2, 3, 4, 5), -O(-A11-
O)-A12 (b =1, 2, 3, 4, 5), -OC(0)-A13, —OC(0O)-0O-A14, —-OC(O)-
NHA15, -O-C(O)}-NA16A17, —OP(O)(OA18)(0OA19), —
OSi(A20)(A21)(A22), ~0S(0,)-A23, -NHC(O)-NH,, -NHC(O)-A24,
—-NA25C(0)-A26, -NH-C(O)-0-A27, -NH~-C(O)}-NH-A28, —-NH-
C(O)-NA29A30, ~NA31-C(O)}-0-A32, -NA33-C(O)}-NH-A34, —
NA35-C(O)-NA36A37, -NHS(O,)}-A38, —-NA39S(0,}-A40, —-S-A41,
—S(0)-A42, —S(0,)-A43, —-S(0O2)NH-A44, —S(O,)NA45A46, —
S(0,)0~A47, —P(O)(OA48)(0A49), ~Si(A50)(A51)(A52), ~-C(NH)-
NH,, “C(NA53)-NH,, ~-C(NH)}NHA54, —C(NH)}-NA55A56, —
C(NA57)-NHA58, ~C(NA59)-NA60A61, -NH-C(O)-NH-0O-A62, ~
NH-C(O)-NA63-0-A64, -NA65—-C(O)-NAG66—-0—-A67, —-N(-C(O)~
NH-0-A68),, -N(—C(O)}-NA69—0-A70),, ~-N(—-C(O)-NH-O-A71)(—
C(O)}-NA72-0O-A73), —-C(S)-A74, —C(S)-0-A75, —C(S)-NH-A76, —

AGG,
A81,



A91, A92, A93, A94, A95, A96, A97, A98, A99, A100, Al101, Al102, A103, Al04,
A105, A106, A107, A108, A109, A110, All1l, Al1ll1l2 are independently from each
ot her selwotet)/fis®dm t he group consisting of: "al kyl, (Cgcta®rabloyi323
cycl oal kyl, cycloal kyl al kyl, heterocyclyl, heterocyclylalkyl, aryl,

aryl al kyl, heteroaryl, heteroarylal kyl" and wherein alternatively A7, A8
and/or Al16, Al 7 and/or A29, A30 and/or A36, A37 and/or A45, A46 and/or
A55, A56 and/or A60, A61 and/or A77, A78 and/or A86, A87 and/or A89, A90
and/ or A92, A93 and/ oE(SHOBA7ASES,aG{OPNAID-AZS 0T (ORNABO-BLAB1, AAH-and/ or

A108, A109 d/ Al 1 \yvely tgge r n.also faorm

"het erocycl ;lln ; C)\r/\/ner (13’% ﬁ_éﬁg‘g%:]{?@?&g%%ﬁ_g_ éﬂ?ggf{:&g)@h@@_ "B’?‘A@EB§&QHQ‘M‘S group

' in t i nd SBART, y-CiOPNASSINABORBO, -IE SyuigtivHuAer @B one or

EnI)ZeC?geln?i C:’:ﬂr nolr ndie?lghr )LG(SQ)'FZ ts _b:e(is i.nd ngentl(ybLO, 1, 2,

or 3; is independentlyﬁﬁﬁﬂ%'&%? _(t?r( %W“g“r“ﬁéé%%-&é%@@ A9, -or 3; 10

and She physiof ogi cal GYD)aCHapARL SCIOHCIO) dbiAcent O(op.O(0F fksmaD0s0l vat es
reoi soners e n :

glr;j eit eof the pr esenté@ﬁv%@)rg)lﬁxﬂQﬂ’g_s@ﬁé?#é?ﬁ%?g%ge‘ﬂébﬁ%gQ‘rN@ﬁe‘aspect

_bydprovijdi tnlg c]?mr)%u'r'\oﬁ(saeem)ewh’)g, -tCO(SI)-eﬂ:(m)J)-laHAhM, —C(SWC(OJ}\B\]N R%@@Mﬂ)g(_

i ndependen o - : - -,

-C(ol)O -C(R6)(>Ié7)-, - %%’%&8&]‘%‘?*ﬁﬁg‘ﬂ%@&e%g%ﬁﬁ)g&%@éao?mm t he

group consisting of "GQYOLLS)-NH,, ~C(O)-C(SHHA110,MARODCEHMATI11A112”;

-C(0 (-)N(Rll)-, -0C(0)-, single bond"; Y2is independently selected fromthe

group-consi sting of "wheB¢iRIZ), (NR] BB; A4-Ab, AG; NCRAB)A9, A10( B) 1 N2, ASIBPg'l' 8 .
DOm0, 15 | naeoRAEY TE AELBYg! ARSI 95 A SOAhL A Ros, O S
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
A40, A41, A42, A43, Ad4, A45, A6, A47, A48, A49, AS0, A51, A52,
A53, Ab4, A55, A56, A57, A58, A59, A60, A61, A62, A63, A64, A65,
15 AB6, A67, AB8, AB9, AT0, A71, A72, A73, A74, AT5, A6, A77, ATS,
A79, A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91,
A92, A93, A94, A95, A96, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of:

20 alkyl, (Cg-Csg)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl“ and
wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or
A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or
A77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or
25 A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109

and/or A111, A112 respectively together can also form
~heterocyclyl*;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

% identical or different substituents V;
m is independently 0, 1, 2, or 3;
n is independently 0, 1, 2, or 3;
] is independently 0, 1, 2, or 3;

35



11 Lis independently selected fromthe group consisting of the group
consi sting of: A% Bi s i ndependently selected fromthe group

consi sti myoabio/ayehoal kyl , heterocyclyl, aryl, heteroarCT/EPedienei3n3
"cycl oal kyl, heterocyclyl, aryl, heteroaryl” can be independently
substituted with one or nore identiqﬁl or different substituents sel ected
fromthe group consisting of: "(i) ydr ogen, al kyl, (C9-C30)al kyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl, heterocyclylalkyl, aryl,

aryl al kyI het enddhg physielpgicaliy gteeptatle shltd, atpeinmativels, proBrugs; Bolvatels, andON,

0P 0} (1 2, G TR Py Ty e S et 5. o) s, 0 0136,

-C(0) NH-X6, -C(0)NX7X8, -0-X9, -0(- X1 0-0)a-H (a = 1, 2, 3, 4, 5),
-0(-X11-0)b-X12 (b = 1, 2, 3, 4, 5), - OC0)-X13, -0C0)- ox14

- 0C( 0) - NHX15, 22

S 0) N 55 Tk Blr MESE L0 BEHG) AR s SMFRMIEHZD)

NH- C( 0) - NHPXERviding-£aDiB)uniX 2003 ding-tOI@muE 0B) 0- X32, - NX33- C( 0) - NH- X34,

- NX35- C(0) - NX36X37, - NHS(02)-X38, - NX39S(02)-X40, -S-X41, -S(0)-X42,
-S(02) - X43, -S(02) NH X44, S(02) , R4S(02) 0- X47, -P(0)(0X48) (0X49), -
Si (X50) (X51) (X52), C(NH) NH, ﬁr\m NAH2, - C(NH) - NHX54, O NH) - NX55%56,
- C(NX57) - NHX58, - NS o g(O) NH- 0- X62,

- NH- C(0) - NX63- @ ‘ 0- X877 - N(- C(0) - NH- 0- X68) 2,

- N( - £ 0) - NX69- 0- N X - C(O) NH- 0- X71) (- C(0) - NX72- 0- X73), -C(S)- X74,
~(9)%0- X75, -Q(8) - NHFX76R1- C(S) - NX77X78, - C(0) - NH-0- X79, - C(0) -

NX80- 0- X81, - C('S¥- NH 0-X82, - C(S)- NX83- 0- X84,(5)C(0) - NH- NH- X85,

- C(0) - NH- NX86X87, - C(0)-NX88- NX89X90, - C(S)-NH NH X91, -C(S)-NH NX92X93,
- C(S) - NX94- NX9@K8fein:- C(0)-C(0)-0-X97, -C(0)-C(0)-NH2, -C(0)-C(0)-NHX98,
-C(0) - 0(0) NX99X100, -C(S)-C(0)-0-X101, -C(0)-C(S)-0-X102, -

a(S) - C(S) - 0- X108, w,Cit&y etﬁéﬂhdéw&ﬁdem@(f‘ébmcél@#w %0— Jd@))—si(mc 05X106,

S S) - NH2 S 109, 0 NH2,
g((o;5 g(( sg NHXllOC( )'\&%is—) c%}‘éfﬂ( - Nﬁ%&@&“ﬁ b X2, % )xfl:( ;<5 X6,
§ZZ X>8(23X9X22(19X2)5(11%2§ Zg@qﬁ,e%tly >s%1ecte Jfrom ﬁge groa<p1 Zénsn Jﬁng o%q %(O>)<—20— X1,

C(S)-, -N(R10)~C(O)~, ~C(O)}-N(R11)—, ~OC(O)-, single bond”;

- NX6

\C is independently selected from the group consisting of “—
C(R12)}(R13)~, —O—, -N(R14)—, —C(O)}-NH-, single bond*;
20
Z4 is independently selected from the group consisting of “O, S,
N(R15)%;
25
30

35



X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39, X40, X41,
X43, X44, X45, X46, X47, X48, X49, X50, X51, X52, X53, X54, X55, X56,
X58, X59,wia010/0(841 X62, X63, X64, X65, X66, PCT/EP2010/001323

10

15

20
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1

is independently selected from the group consisting of the group
consisting of:

*Q3J3~+ +~CL3£)‘* WO O
OO OO DO
OO

is independently selected from the group consisting of “cycloalkyl,
heterocyclyl, aryl, heteroaryl”, wherein “cycloalkyl, heterocyclyl, aryi,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting
of: “(i) .hydrogen, alkyl, (Co-Cso)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —Cl, —Br, —I, =CN, —CF3, -N3, —NH,, —
NHX1, -NX2X3, ~NO,, -OH, -OCF;, —SCF3;, —SH, -O-SO;H, —
OP(O)(OH),, ~CHO, —COOH, —C(O)NH,, —SO;H, —P(O)(OH),, —
C(O)-X4, —C(0)O-X5, —C(O)NH-X6, ~C(O)NX7X8, -0-X9, —-O(—
X10-0),-H (a =1, 2, 3, 4, 5), -O(-X11-0),-X12 (b =1, 2, 3, 4, 5), -
OC(0)-X13, ~OC(0)-0-X14, —OC(O)-NHX15, ~O-C(O)»-NX16X17,
—OP(0)(0OX18)(0OX19), —OSi(X20)(X21)(X22), ~0S(0,)-X23, -
NHC(O)-NH,, -NHC(O)-X24, -NX25C(0)-X26, -NH-C(0)-0-X27,
—NH-C(O)-NH-X28, -NH-C(O)-NX29X30, -NX31-C(0)-0-X32, —
NX33—-C(O)-NH-X34, -NX35-C(O)-NX36X37, -NHS(O,)-X38, —
NX395(02)-X40, —S-X41, —S(0)-X42, ~S(0,)-X43, —-S(02)NH-X44,
—-S(02)NX45X46, —S(0,)0-X47, —P(O)(0OX48)(0X49), ~
Si(X50)(X51)(X52), —C(NH)}-NH,, —C(NX53)-NH,, ~C(NH)}-NHX54,
—C(NH)-NX55X56, —C(NX57)-NHX58, ~C(NX59)-NX60X61, ~NH~-

X42,
X57,



X67, X68, X69, X70, X71, X72, X73, X74, X175, X76, X77, X78, X79, X80, X81,
X82, X83, X84, X85, X86, X87, X88, X89, X90, X91, X92, X93, X94, X95, X96,
X97, X98,w@2910/i0Pd, X101, X102, X103, X104, X105, X10@CTXPOXM0/0XBOB, X109,
X110, X111, X112 are independently from each other selected fromthe group
consisting of: "alkyl, (Cg-C30)alkyly, cycloalkyl, cycloalkylal kyl,

het erocycl yl, heterocyclyl al kyl, ary? aryl al kyl, heteroaryl,

het eroaryl al kyl ™ and wherein alternatively X7, X8 and/or X16, X17 and/ or
X29, X30 and/or X36, G(@D—MH&D&XSMB\IH-)@(@)aNMBMOM XbB5aTIOPNXEEL, X61

%56 andl ot x99, X100 S oy oS SBE-AedkorN @F@@Wﬁ%@gﬁ? 86 a1s
respectively toget herCEBnNHH XY d)rC(MeNXTDeQ-XF3), +C(S)-X74, —C(S}-O-
X75, ~C(S)-NH-X76, —~C(S)}-NX77X78, —C(O)-NH-0-X79, -C(O)-
5 NX80-0-X81, ~C(S)-NH-0-X82, ~C(S)-NX83-0—X84, -C(O)-
NH-NH-X85, —C(O)}-NH~NX86X87, —~C(O)}-NX88-NX89X90, —
C(S)-NH-NH-X91, ~C(S)-NH-NX92X93, —C(S}-NX94-NX95X96, —
C(O)}-C(O)-0-X97, —C(O)-C(O)}-NH,, —C(O)}-C(O)-NHX98, ~C(O)—
C(0)-NX99X100, —C(S)}-C(O)}-0-X101, ~C(0)~C(S)}-O0-X102, —
10 C(S)-C(S)-0-X103, —C(S)}-C(O)-NH,, ~C(S)~C(O}-NHX104, —
C(S)-C(O)-NX105X106, —C(S)~C(S)}—NH,, ~C(S)~C(S)-NHX107, —
C(S)-C(S)-NX108X109, —C(O)}~C(S)-NHz, ~C(0)~C(S)-NHX110, —
C(O)-C(S)-NX111X112™;

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,

15 X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X286,
X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39,
X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X564, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78,

20 X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,
X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
-alkyl, (Co~Cao)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

25 heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl* and
wherein alternatively X7, X8 and/or X16, X17 and/or X29, X30 and/or
X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or
X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or
X95, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109
30

and/or X111, X112 respectively together can also form
~heterocyclyl;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

35 identical or different substituents V:



WD 2010/ 115491PCT/ EP2010/ 001323 13 R1, R2, R3, R4, R5, R6, R7, R8, RO, R10,
R11, R12, R13, R14, R15 are independently from each other selected fromthe
group comnspinmgsoi: tZVIi,; Vis independently sel ected fPrompreéie/ogriosp
consisting of: "(i) 5"hydrogen, alkyl, (C9-C30)alkyl, cycloal kyl,

cycl oal kyl al kyl, heterocyclyl, hetergcyclylalkyl, aryl, arylalkyl,

het eroaryl, heteroaryl al kyl, halogen, -F, -d, -Br, -1, -CN, -CF3, -N3,
-NH2, - NHAL, -NA2A3, -NO2, -OH, -0CF3, -SCF3, -SH, -0-S03H, - 0P(0)(OH) 2,
-CHO, - COOH, - ®10)R%R3,-RA3RG, RB( &7( &B; RR,R10, K3 B1+2AR13; B1¥) RibSare

- C(0) NH-AB, - C(0) NATAR, ~0-A9 - O(- AlO-OVa-H (a =1 2 3 4 &
01 Oy b Al (b Teergglity bl calh B BolieR ot rtasoiiy casisthg o
-00(0) - NHAL5, - 0- G 0)*VRALGAL7, -OP(0) (0AL8)(0AL9). -0Si (A20)(A21)(A22),

-0S(02) - A23, - NHC(O0)-NH2, - NHC(0)-A24, - NA25C(0)-A26, - NH C(0)-0- A27,
15- NH C( 0) - NH A28, - NeHnoependehdi9 ABRCcted B tHE(@Pud cdkBsting oABB- C( 0) - NH- A34,

S(02) b, - 5(02) her- e aek AR Gl QR eicSaig ohab) (oase), -
Si (A50) (A51) (A52), - (GEMHpeydR, hotGohkSEaIkylHEry!, aty(aii) - Netebdryl,
“Ni O 0) - NAB3- O- hea. NRBAORIR Fejagh! o alcy “EreY et SRee Nt =
- N( - C( 0) - NA69- 0- A70) NHAN(-NAZAB, —NS.0-GR1}QCE(, 0SAA7-2SH-A-[O;H,E( S) - A74,
R R L M e
- C(0) = NH NASBAS7, - C(QIOINAGS-CBBOABH, —G(OTNB)-ABIH-CB)ATAS @3- )9, NB(NA92 A3,
R R T e
30C( S) - C(S) - 0- AL03, -TTE))-518)-OEER))-OCASS —~QTIOINNEAIS, —O—-C(O)-NA16A17,
Q9. o9 NaToALs, BN AR 2Nt 755 ©-n23, -
C(0) - O( S) - NAL11A112" :NHEEO )bk, eiNHB(Q)-A24, -AA25G(0)-A526, ABH-STO)-ABA2E9, AL0,
2‘2'6: 15A‘"2§: ﬁég: ﬁég: ﬁ—%\&l—(ﬁb@-Nlﬁi/b8,Al:}\ﬁ-l—C?aﬁ—’NwA3d,A‘gﬂﬂA3‘lA‘—28(’O)£6§A3£f2—4’ A25,
NA33—C(O)-NH-A34, —~NA35-C(O)-NA36A37, -NHS(0O,)-A38, —
NA39S(0,)-A40, ~S-Ad1, ~S(O)-A42, —~S(0,)~A43, —S(O,)NH-A44,
~S(0,)NA45A46, —S(0,)0-A47, —P(O)(OA48)(OA49), —
Si(A50)(A51)(A52), —~C(NH)}~NH,, —C(NA53)-NH,, ~C(NH)}-NHA54,
20 ~C(NH)-NA55A56, ~C(NA57)-NHA58, ~C(NA59)-NAG0AG1, —~NH—
C(O)-NH-0—A62, ~NH-C(O)}-NAB3-O-A64, ~NAG5—-C(O)-NAGB—
O~AB7, ~N(~=C(O)-NH—-0-AB68),, ~N(~C(O)-NABI~O—A70),, —N(~
C(O)-NH-0-AT71)(~C(O)-NA72-0O-AT73), ~C(S)-A74, ~C(S)-O—
AT75, ~C(S)-NH-A76, ~C(S)-NAT7A78, —~C(O)-NH-0-A79, -C(O)-
25 NA80~O-A81, ~C(S)-NH-0-A82, ~C(S)-NA83-0—A84, ~C(O)-
NH-NH-A85, —C(O)-NH-NAB6A87, —C(O)-NA88~NASIAQ0, —
C(S)-NH-NH-A91, ~C(S)-NH-NA92A93, —C(S)-NA94-NAI5A96, —
C(O)-C(O)-0-A97, —~C(O)-C(O)-NH,, —C(O)-C(O)-NHA98, ~C(O)-
C(O)-NA99A100, ~C(S)}-C(O)-0-A101, —C(O)}-C(S)-0-A102, —
30 C(S}-C(S)-0-A103, —C(S)-C(O)-NH,, ~C(S)-C(O}-NHA104, —
C(S)-C(0)-NA105A106, —C(S)}~C(S)-NH,, ~C(S)}-C(S)}-NHA107, —
C(S)-C(S)-NA108A109, —C(O)~C(S)}-NH,, ~C(0)}~C(S)}-NHA110, —
C(O)-C(S)-NA111A112";

35



A31, A32, A33, A34, A35, A36, A37, A38, A39, A40, A4l, A42, AA43, A44,
A46, AAT7, A48, A49, A50, A51, A52, A53, A54, A55, A56, A57, A58, A59,
A6l, A62,wHaB1o/1As#H1 A65, A66, A67, A68, A69, PCT/EP2010/001323

10

15

20

25

30

35

n

14

wherein A1, A2, A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A13,
A14, A15, A16, A17, A18, A19, A20, A21, A22, A23, A24, A25, A26,
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
Ad0, Ad1, A42, A43, Ad4, A45, Ad6, A47, A48, A49, A50, A51, A52,
AS53, A54, A55, A56, A57, A58, A59, A60, A61, AB2, A63, A64, A5,
A66, A67, A68, A69, A70, A71, A72, A73, A74, AT5, AT6, AT7, AT78,
A79, A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91,
A92, A93, A94, A95, A96, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of;:
-alkyl, (Ce-Cap)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl“ and
wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or
A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or
AT77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or
A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109
and/or A111, A112 respectively together can also form
~heterocyciyl®;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more
identical or different substituents V;

is independently 0, 1, 2, or 3;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

provided,

wi

In a preferred embodiment, compounds according to formula (Il) or (lIb) are

1
Y B
T P

R1
(m

A45,
AGO,



A70, A71, A72, A73, A74, A75, A76, A77, A78, A79, A80, A81, A82, A83, A84,
A85, A86, A87, A88, A89, A90, A91, A92, A93, A94, A95, A96, A97, A98, A99,
A100, A10WQ 2600035494103, A104, A105, A106, A107, A108, APQ¥/EPALIDO0132A411,
Al12 are independently from each other selected fromthe group consisting
of : "alkyl, (Cg-C30)alkyl, cycloalkyk, cycloalkylalkyl, heterocyclyl,

het erocycl yl al kyl, aryl, arylal kyl, 'heteroaryl, heteroarylal kyl" and
wherein alternatively A7, A8 and/or Al6, Al7 and/or A29, A30 and/or A36,
A37 and/ or A45, A46 and/or A55, A56 anB®4or A60, A61 and/or A77, A78 and/or
A86, A87 and/or A89, A90 andjor A92, 3 and/or A95, A96 and/or A99, A100

and/ or A105, Al106Y%nd p108; AL ndfgr Alll, All2 respectively together
can al so form Vigterq 1"; wh In optionally above substituents of
substituents group{Theg&h in tu i ndependently from each ot her be
substituted with, One or ndRké identical or different substituents V; is

i ndependently 0*<1, 2, or 3; (lynd t he physi ol ogi cal ly

acceptabl e salts, derivatives, prodrugs, solvates and 25stereoi soners
t her eof , i ncl udhegimaocdoudieg td foernalak (1a) oallb) asdefided supra: | n a preferred
enbodi nent, conpounds according to fornmula (11) or (11b) are provided,
Y, independently is a single bond;
n independently is 2;

10 Wi, Wa, Yy, Y3, L, Z4, B, R1, R2, R3, R4 have the meanings according to

formulae (la) or (Ib) as defined supra;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and
stereoisomers thereof, including mixtures thereof in all ratios.
15

In a preferred embodiment, compounds according to formulae (1a), (Ib) and (lI)

or (lIb) as defined supra and above preferred embodiments are provided, wherein:

.

, /W2 ~
20 W1\
N

/
RD R1

is independently substituted by a chemical group selected from the group

consisting of:

25 '
=N N ~# N H&)N oH ;
0O
= ; =N : ’
30

H

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

35 stereoisomers thereof, including mixtures thereof in all ratios.



wherein according to fornulae (la) or (Ib) as defined supra:

Y2i ndependently is a single bond; independently is 2; W, W, Y1, Y3, L,

Z1, B, RIWOR210/IR3491R4 have t he meani ngs accordi ng to forcuiEeeoiploads2zor (| b)
as defined supra; and the physiologically acceptable salts, derivatives,
prodrugs, solvates and stereoi somersggthereof, including mxtures thereof in
all ratios. In a preferred enbodi nent, conpounds according to fornul ae
(la), (Ib) and (Il) or (11b) as defined supra and above preferred

enbodi ments are provi ded, wherein: i s independently substituted by a
chem cal group selected fromthe group consisting of: 16 In a furth
preferred entod fweher peimsuenbodiowot, chorngbomod$ acoarting tolfajmulde bh),amg (| |

%eg Iel E) agndig lc%}ggg Qrd%fﬂ%\gp@)rge c%oétﬁ & nﬁ@f&%@?@%ﬁ@%ﬁts?g@ dre %éﬂed

-C(S) - N(REB?E"1 and the physrologrcally acceptabl e salts, derrvatrves
prodrugs, solvates and stereoisoners thereof, including mxtures thereof in
all ratios. WhniVa icmemeernq@peneentbdommmm(omemoaeﬁcem(sl)—ng to
formulae (la), (Ib) II) or (lib) as defined supra and above preferred
enbodi nents are provi mherern 15Yli s independently selected fromthe
group consi sti
-S(0) 2-, si nglémibondph}g0 (?lc%l %&%@é{e%a&éa @%g%é%%és Sql a%s(:))and
derivatives, prHegeisgmershietanf.dacluding sisessitbewef i allhatiasof , | ncI udi ng
m Xty es thereof inall ratios. 20 In a further preferred enbodi nment ,
conpounds according to fornulae (la), (Ib) and (I11) or (lib) as defined
supra and above preferred enbodi ments are provided, wherein: Zlis
i ndependent | yn ‘egiurtherpieferiasdeephgdiment gloawionpds seesdiag te fermulas (ldkr(Ibyat i ves,
prodrugs, sl UA'GIBNEs HeMEPLGRTRINY die R Hegférmsﬂddrﬂe,%% foviddyer eof i n
all ratios. further preferre n{) i ment corrpour‘l) accordi ng
to fornul a¥henely, (1 b) 30and (I1) or (lib) as defi ned supra and above
preferred enbodi nents are provided, wherein: 17 5-y
2, 3,1, 6-t et r af Yuor o- &-inderendentyraalested famihe QFOZJDSIQ&FIMWEQJWO—@(O)— -
trifluoromet hyl - phenyy (R16)- 8ol Qr aRT PLL AL PXLE( @)zylsmq‘re Bond’;

di chl oro- phenyl, 2-chl oro-phenyl, 2-fluoro-4-tri uoroneth phenyl, 2-
fluoro-5- trlflémf Hvslorda“t@ny|acc3ptaslbhéérlrts%bwaﬂ@é§|m§nrﬁbs %l@ésh)éﬁd 5-

Sphenyl - f ur an- 3ry yriclin- - (4-chl or o- pheny1) =~ 2- oxo-
oxazol i di n- 5- yfte egrsgr@rq WPTQ%dP‘HU%H@W’I‘tU"@ thensot 'Pr%@ y- phenyl , 3, 4-
di chl oro- phenyl, 3,4-difluoro-5-trifluoronethyl-phenyl, 3, 4-dinethylphenyl,
3, 5- 's-trifluoronethyl phenyl, 3, 5- dibronn-4-nethy| phenyl
3, 5-di br ono- n 3, 5-di chl or 0-4-f] uor o- nyl , 5- di_chl or o-
3. 5- di met hoxy? hféﬁper prgfe;reall e (p@)rneﬁhé;ﬁmpoﬂggs chordrng to formulae (la), (I%
trifluor Or@’ichyll) dvi(Nbeay Hefined supta Rindrabode tpréfelroa repmRidiaents Fél?@@)’dwde'ﬁ'
br ono- 5- chl or o- phenyl , 3-brono-5-fl uoro-phenyl, 3-chloro-4,
di f 1 uor o- pHBHIFIN: 3-chl or o- 4- f | uor o- phenyl ,
3-chloro-4-trifl uoronet hox 3- chloro-4-trifluoronethyl-phenyl,
3- chl or o- 5- f | fdr o- phEdy4eP \éB %ﬁ oro-5-trifluoronet hyl - phenyl ,
3- cH%r o- phenyl 4- triflyoronethoxy-phenyl,
3l uor o it r e BpobRleiiatb AsportSbiR TP o BIVEY IRsu SRRy
3-trifl uor onetsienepispmery/theredf,tinmdlfidibg ixteiek therseniylall ratios.
4-(1, 2, 3-thi adi azol -4-y1) - phenyl, 4-(1,2,4-triazol-1-yl)-phenyl,
4- ( 3- et hyl - 5- oxo- 4, 5- di hydropyrazol - 1-y1) - phenyl, 4'-nethyl -

Obi pheny1-2-yl, 4'-nethyl-biphenyl-3-yl, 4-brono-2,6-difluoro-phenyl,

r ono- 2- f | wadughenyreferdedberovadipbat ybmpdundd accordng ta tormuzeetiey) (Ib)

2
4-b
gmfc?roﬁrs cared W SRBERY petytearer 2rdidchye ASTBRST S potiphates B R vced.

i f1 uor omewtmerein: phenyl , 4-di fl uor onmet hyl sul f anyl - phenyl , 4-ethyl -

henyl ,

B is independently selected from the group consisting of “(4-chloro-
phenyl)-1H-[1,2,3]triazol-4-yl, [3,3']bithiophenyl-5-yl, 1H-benzotriazol-
5-yl, 1TH-imidazol-4-yl, 2-(4-chloro-phenyl)-4-methyi-thiazol-5-yl, 2-(4-

35
chloro-phenyl)-cyclopropane-yl, 2-(4-trifluoromethyl-phenyl)-thiazol-



25phenyl, 4-fluoro-3, 5-di net hyl - phenyl, 4-fluoro-3-trifluoronethyl- phenyl,
4-i sopropyl phenyl, 4-net hanesul fonyl - phenyl, 4-net hoxy3, 5-di net hyl - phenyl ,
4- et hy 1-weo(droirisfo uor onet hyl - phenyl ) -t hi azol - 5- yl, PCT/EP2010/001323

4-met hyl -3-trifluoronethyl -phenyl, 4-nmethyl-phenyl, 4-

net hyl sul f anyl - phenyl, 4-nitro-phenyk, 4-trifluoronethoxy-phenyl, 4'-
30trifluoronethyl-bi phenyl-2-yl, 4-trifluoronethyl-phenyl, 4-
trifluoronethyl sul fanyl - phenyl, 5-brono-benzofuran-2-yl, 5-chloro-2-
fluoro-3-trifl uorometShyl 2,815ometrafiGeroM-tifloe@nrathyipigay h2 8ydiflucbe-4-

trifluoronethyl-1Hb ; . axal-5-y. phenyl,
tetrahydrof ur an- 2- quwggiﬁl—%ﬁ é&@f@é%%%%@ﬁ’gn&w %3 t he

physi ol ogi cal | yhacce]Edqunllﬂre-Pbah)ﬂSZ ctllero—pla&n'ylrﬁsﬂuqu?aetnﬂtglsr?memmel &n?

st ereoi soners thereo n r er, n.a n a
further preferred entf)lg tor § wabcorrpo ﬁ?@céﬂ%ﬁﬁ'&’{ Wd?ﬁ?'ﬁ} %"ﬁt%' 5'(I b)
and $11) or (11b) as pﬂeﬁylffenans’imra-parhdinélepv:e«pcmbmprmhyerﬂa@)d: ments are

i ded, wh i Rdb, . RS, R5 , R7, R8,
RO, R10. RI1. RL2 R%’§a£%ﬂ‘%%ﬂ1§3 é’ﬁirﬁﬁra"é %"f?‘?’P%ﬁWé‘éB SMEF sel ect od
10 fromthe group commghidrophemnyl, 34wmoocgénrlfl®rmemyhmdwl Bzeﬁrh}dthyl-
i |, hal i QCF3, - 3 OCHF2,
| SOPLOPYL ) el SO ey iy et St el b

and t he physi ol ogi caldS+diboeppbéhy 3Sdichloradflucad-phesyl, HB-dithlegs-, sol vat es

' afTur ther. prof er r oM aBE R Bl SO ERbAGR 37 or il ae (12,
(I'b) and (11) or (1ltyfluesordethylrephesyp2yl, QFMOlbOQfEEIﬂpOEiTmﬂn@d -phebgidBent s are

pr ovr ded, 20wherein: bydrﬁ%%nﬂ\‘?oqg%ﬂgﬂﬁl é(b?o%c?%tfﬁrg ‘rﬂg né/nrgedgorguz%consr st | ng

of hydrogen al kyl , i sopr opyl CN,
-CF3, - SF3, -0CF3, dEkD‘éBq phmHBzchlerS@ ﬂmpheﬂyl 3-ahlardey4tnfluoeam@hhw -

S-al kyl, -S-methyl, e rpN\%}(l 5-2h3) 024 h%)’clmeth@ h%ﬁgrsﬁ 5'-%%Iu ?g%(%@rlgy

acceptabl e salts, fves, r ugs st er
t her&mf, including mcmom-éérlﬂuqaecureeﬂ"lymhe@yl 3rczhrlqro$>henyl 3-fluorord-a f urt her

pr ef erred enbodi nent rfﬁ’%m&ﬁ&%%&m %r rd- QAI'@%%%%@"Q(' (3I fmorc;%gand (rn)

or (11b) as defined supra an ove’prefterre re provided,
wher ei n: itefluonategtbylcinenyly 3ariflubrametboxy-phémd epteifidenatriethyd, 1 or 2;

350i s independent|y g)pgéy{l,gi-gﬁ?@étﬁ\gg%%m %I;)L%ﬁgr:}yp T ﬁE%%Qéo‘?qua)Z@\ ra”d the

physi ol ogi cal |l y acce errva sol
st er eoi soner s t her eof4:(3imethuefh-axp- m&dlhyttsp)trhmléoﬂ) pinerarll |4 methybs . 5I n a

furt f d | b
and 1) Por (110 as SALER R, §RRRABNERESE Athchid-2 8RR o1 o
prc?\éi) dgd Wr&ars ;ar nN( \é\ﬂ-bwo%@mrhmhenyigepmnhewf%pmmzdﬂupro Pfte(r:ﬂ) 0-,

- -S-, - : el e grou
consisting of "-C(0) iaémorﬁ(sﬂ%}% 8?8& EB@E&%‘}\IP%?&@L&%%%&W 5 o? 2- P
singl e bond"; Zlis i nbigpeddéhorgmeyl-phesyl Adbdlssopbanylyd-sydrecphanyl dom t he

group consisting of " ffﬁljopc%}b%ﬁ&z),oé,%%gpde,ﬁ?}%&hifﬂfﬂ%gég,}ﬁ214%'!(1”

[ 3, 31bi t hi ophenyl-5-y zol
2- (42%hl or o- phenyl ) - &hﬁeylhfyﬂuqrmi’a&dlme}hymheayl(aﬂuoro -3-trifluoromethyl-

chl or o- phenyl) - cycl o r Lazol 5-yl,
2,3,5,6-tetrafl uoro- F‘?W 'S)Sbmr?étpﬁé?}' ‘t] %?Jn%gﬁlgw PH&? %?efhl&?
trifluoromethyl - phen)3l5 drmeynxﬂphsvmﬁm mmpxuqufwcmmmm phienyl-tidazol-5-
20di chl or o- phenyl 4 hyl - phenyl, 2-
fluoro-5-trifluor orrelyﬁ rﬂétﬁg@ﬁﬁ%éro%tﬁ%%ﬂé&l 45{&@}%@5@{@& 2-met hy1- 5-
phenyl - furan-3-yl, znpgjlnylmlfﬁnﬁ qﬂenyl 4-nitro-phenyl, 4-trifluoromethoxy-phenyl, 4’

3-(4qghl or o-phenyl ) - FafERgNAR AL ﬁlﬁﬁgﬁzlﬂ 4—t§ﬁlfcr§me{h'y bieHypaehenyl

3,4, 5-trimet hoxy- pheny
3,4-difluoro-5-trifl rtrdh@menwlswfaemwher\vl 5- bnomnetueynlzofuran -2-yl, 5-chloro-2-

fluoro-3-trifluoromethyl-phenyl, 5-chloro-2-methoxy-phenyl, 5-
trifluoromethyl-1 H-benzoimidazole-2-yl, benzo[1,3]dioxol-5-yi,
phenyl, tetrahydrofuran-2-yl”;

35



25phenyl, 3,5-bis-trifluoronethyl-phenyl, 3,5-dibrono-4-nethyl-phenyl,

3, 5-di brono- phenyl, 3, 5-dichl oro-4-fluoro-phenyl, 3,5-dichlorophenyl,

3, 5- di nretwoxytophesyl , 3, 5-di et hyl - phenyl, 3'- PCT/EP2010/001323
trifluoronethyl-bi phenyl-2-yl, 3-brono-4-trifluoronethoxy-phenyl, 3-

br omo- 5- chl or o- phenyl, 3-brono-5-fl ygro-phenyl, 3-chloro-4,5-

30di f | uor o- phenyl, 3-chl oro-4-fluoro-phenyl, 3-chloro-4-trifluoronethoxy-
phenyl, 3-chloro-4-trifluoronethyl-phenyl, 3-chloro-5-fluoro-phenyl, 3-
chl oro-5-tri f | aod theephysiclpgieallyl acceptableosaispdermdtives - grbduugs; delvates and

trifluoronetho E&j‘g%w u V. yl, 3-fluoro-5-
trifluoronet hy%t¥3r pheny rsg'?érééf E@Pi’ﬁe@hg&%&h eny{a A”ﬁP&Cf | uor onet hyl -
35phenyl, 4-(1, 2, 3- t hi adi azol - 4- yl) - phenyl, 4-(1,2,4-triazol-1-yl)-phenyl,
20 4- ( 3-net hyl - 5- oxo- 4, 5- dihydropyrazol-1-y1)-pheny|,

4' -nmet hyl bi p = 3= :

& et o PR e e BRBXUTRRS R becora 1 g b )

4- chl or o- 2and lﬁtb)r@r (b @p| defined humaoarm abawver prefsived ydmbodiments are provided,
4-chl oro- 3%@}({“{.uor onet hoxy- phenyl, 4- 5chloro-3-trifluoronethyl-phenyl,
4- chl or o- phenyl’,” 4-cyano- phenyl 4- di fl uoromet hoxy- phenyl ,

4-di f1 uor onet hghsgbf aRy k3 | pq 4 h

4-f| uoro-3, 5- dlkbreﬁz B@ E ﬁgy R?l52%Oﬁg@{ﬁ‘ﬁ%aorl‘\:%&?”ﬁ%ﬁgy||Q1O R11,

4-i sopr opyI phenyl , 431113'5 t&@eﬁjﬂ drild aphindgbendenthetfrao ye31ch- etheresélgtteghenyl |
4- rrei o -2-(4-tri fl UGl yr?yhro%Be@Xhélsﬁr@ -0k #@V' alkyl, methyl, ethyl,

4- e 3-trifluoronet phenyl - phen 4-

met hyl sul f anyl - phenylisopmopyl, thablgpheﬂ'il—BrA @lr rﬁNuoﬂEmnf&HmXQCﬁherﬁﬂFs 4' -
trifluoronethyl-biph 2- tAL r - _
trifluoronethyl sul fanyl - §§bHF4’5 élk bgﬁ%wr an- %ﬁk\ﬂ S4m rIW(:I)r oN
fluoro-3-trifl uor ometfHP K‘M 5ch|oro 2- met hoxy- phenyl 5-
15trifluoronet hyl-1H ben20| m dazol e- 2- yl, benzo[tl 3] di oxol-5-yl, phenyl,

t et r ahydr of ur afdQ el physiglogically ageprble s3tsh demuatives orogmiss, selvatesandrs, R,
R8, 1®, RI0, R%t%reo%%ner%reﬁlﬂclu%é rﬁ&ﬁrésﬂﬁ@r@%f‘iﬂ%trbﬁoé rom each ot her

sel ected fromthe group consisting oOf dr ogen, kyl, methyl, ethyl, 20
i sopropyl, halogen, -F, -Br, -d, CN CF3 - SF3, -0CF3 - SCF3, - OCHF2,

- SCHF2, -0 al kyl, -0-nethyl, -S-alkyl, -S-nmethyl, -NOQ2, -S(0)2-nmethyl"” Vis
i ndependent ! YInSéehﬁﬁmb?@référ‘PéH bmﬁo&h@ﬂp &ﬁgﬁmaaé Bgcd?amg rtbf%:(hﬁlﬂéb gggf\‘lt}w'

nmet hyl , hal ogen

et hyl, isopropyl
- SCF3, OCHF‘Q 1 Cﬁﬁbi as-cigafmeq)saprpqud a@pmrﬁfﬁred e'@%ﬂ"ﬁ?!‘ts arg Hﬁ%‘f'q’ﬁﬁ NOZ
- S(0)R2- met mhlere,n.ms i ndependently 0, 1 or 2; nis independently 0, 1 or 2;
30 or's independently 0, 1 or 2; and the physiologically acceptable salts,

derivati ves, pvodr U9$s mS@béﬁifeﬂﬁy 8816ctell #oROthE QFRIpScdnBRIiRY gl ng
m Xt ur es thereof in al rati os. WD 2010/ 115 91 CT/ EP2 10/0 1 321 I n
anot her aspect, the @Bjybé'?e”@f' <thy. iSARERY brlogRls ~Eurhh i Ny dersol ved by

provi ding a corrpound gFgIE@@sp~BUFg1i(b@Hg{ asm;pgnsosl@.cmkpf_oﬁﬁgmqund 1
3- (2- Hydr oxy- phenyl ) [ 3' - Ftrifl uororreth I-b| phenyl- 2-
car bonyl) 44, A1bi pi persi ékHKVI Tmelfyh ~NppaiP Byr™,

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

In a further preferred embodiment, compounds according to formulae (la), (Ib)

30 and () or (lib) as defined supra and above preferred embodiments are provided,
wherein:
m is independently 0, 1 or 2;
n is independently 0, 1 or 2;

35 0 is independently 0, 1 or 2;



4-14-(1 H Benzotriazol -5- yl carbanoyl)-2-oxo-pyrrolidin-1 -

yl ]-pi peridine-1 -carboxylic acid 4- chloro-benzyl ester 5-0xo0-1 -(1
-[ 3- (4-t rwbl2oovias®ihyl - phenyl) - propi onyl ] - piperid in-2cyiEp2010/001323
pyrrolidine-3-carboxyl ic acid (1H benzotriazol -5-y1)-am de
4-[4-(1H Benzotri azol - 5- ylcarbannyéb 2- oxo-pyrrolidin-1-

y11l- pi peridi ne-1-carboxylic acid 3 di chl oro- benzyl ester

445- ( 2- 0x0- 2, 3-di hydro- benzooxazol - 6-yl car banoyl) -

pyri di n- 3-yl ] - phpdhen phpsiclbgicaliy beoeptabde aslts) d@i‘zéﬁmsoaﬁmdmgsl selsdes and

L QO eneod gl Mo IR UiAE il e

4-{3-[ (1H Benzotri azol e-5- carbonyi)-am no]-pyrrolidin-1- y1)-
pi peri di ne-1-carboxylic acid 4- chloro-benzyl ester

1H- B t | ' [
ohengl) - pr opt dri e BafRed dmlfloh, cerBiintdS ALbUIRIITLINE fa). iy
H Benzot ri ard(lb-ob{lIasksefipéd supramol-abpre piefetied dmbgdihents are provided,

pi peri di neg -6 ﬁgboxylic acid 3,5- dichloro-benzyl ester 4-[3-(1
H-Benzotrlazol yl car banoyl) - phenyl ] - pi per azi ne-

W;, W, together independently form “~N=N-, -C(O)-O-, —-C(O)}-S—-, —C(S)-
N(R5a)- “

10 Y, is independently selected from the group consisting of “~C(O)-, —
N(R10)}-C(O)—, —C(O)}-N(R11)-, -OC(O)-, —S(O)-, single bond”;

Z4 is independently “O”;
B is independently selected from the group consisting of “(4-chloro-
15 phenyl)-1H-[1,2,3]triazol-4-yl, [3,3']bithiophenyi-5-yl, 1H-benzotriazol-

5-yl, 1H-imidazol-4-yl, 2-(4-chloro-phenyl}-4-methyl-thiazol-5-yl, 2-(4-
chloro-phenyl)-cyclopropane-yl, 2-(4-trifluoromethyl-phenyl)-thiazol-
5-yl, 2,3,5,6-tetrafluoro-4-trifluoromethyi-phenyl, 2,3-difluoro-4-
trifluoromethyl-phenyl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, 2,4-

20 dichloro-phenyl, 2-chloro-phenyl, 2-fluoro-4-trifluoromethyl-phenyl, 2-
fluoro-5-trifluoromethyl-phenyl, 2-methyl-2H-indazol-3-yl, 2-methyl-5-
phenyl-furan-3-yl, 2-pyridin-2-yl, 3-(4-chloro-phenyl)-2-oxo-
oxazolidin-5-yl, 3,4,5-trifluoro-phenyl, 3,4,5-trimethoxy-phenyl, 3,4-
dichloro-phenyl, 3,4-difluoro-5-trifluoromethyl-phenyl, 3,4-dimethyl-

25 phenyl, 3,5-bis-trifluoromethyl-phenyl, 3,5-dibromo-4-methyl-phenyl,
3,5-dibromo-phenyl, 3,5-dichloro-4-fluoro-phenyl, 3,5-dichloro-
phenyl, 3,5-dimethoxy-phenyl, 3,5-dimethyl-phenyl, 3*-
trifluoromethyl-biphenyl-2-yl, 3-bromo-4-trifluoromethoxy-phenyl, 3-
bromo-5-chloro-phenyl, 3-bromo-5-fluoro-phenyl, 3-chloro-4,5-

30 difluoro-phenyi, 3-chloro-4-fluoro-phenyl, 3-chioro-4-trifluoromethoxy-
phenyl, 3-chioro-4-trifluoromethyl-phenyl, 3-chloro-5-fluoro-phenyl, 3-
chloro-5-trifluoromethyl-phenyl, 3-chloro-phenyl, 3-fluoro-4-
trifluoromethoxy-phenyl, 3-fluoro-4-trifluoromethyl-phenyl, 3-fluoro-5-
trifluoromethyl-phenyl, 3-trifluoromethoxy-phenyl, 3-trifluoromethyl-

35 phenyl, 4-(1,2,3-thiadiazol-4-yl)-phenyl, 4-(1,2,4-triazol-1-yl)-phenyl,



1-carboxylic acid 4-chloro-benzyl ester [1 '-(1

H Benzotri azol e-5-carbonyl)- [4, 41lbipiperidinyl-1 -yl1]-(4'-nethyl-

bi phenyl -woydjo/rnesthanone 1 '-(1 H Benzotri azol e- 5- car beayEP2010/001323

[ 4, 41bi pi peridinyl-1-carboxylic acid 3,5-dichloro-benzyl ester [1'41

H Benzotri azol e- 5- car bonyl) - (4,4pi?gperidinyI-l-yl]-(4'-nethyI-

bi phenyl-3-y1l)-nmet hanone WO 2010/ 1I5491PCT/ EP2010/ 001323

412- 0x0- 4- ( 2- oxo0- 2, 3-di hydro- benzooxazol - 6-yl carbanoyl)- pyrrolid in-1
-yl I -piperid ine-1 - 4e@bethyl-b-oxadiHdiBydrodyrahodlet-gh- pbemu!y4 nwbyair

T bt pert di ne-1 - - SRR R, HRERVABR R S CRE O E g R Renyt! " 1

442- 0x0- 4- ( 2- pyri di n42brpmo-2flagrogdnebgimdsbtormppheoyli al-lchlor]o-z-ylmdfo -phenyl,

LT (L Benzotri asol EUSBEN e andh g, SR Ry SERR Bl 1. car boy i ¢
aci dd 3, 5- di chl or o- behloyd-3defivaromeihyt-pHdnyBdrchidroiphealie4-Byano-phenyl, 4-

car bonyl ) - pi perazi n- jd"fbdo]'om&hgﬁi ﬂ)fgelnr}? 4- dlﬁt?t{rgr%émﬁsﬁlfgﬁyl %hehy? 4-ethyl-

di chl oro- benzyl este
phenyl, 4-fluoro-3,5-dimethyl-phenyl, 4-fluoro-3-trifluoromethyl-

phenyl, 4-isopropylphenyl, 4-methanesulfonyl-phenyl, 4-methoxy-
3,5-dimethyl-phenyl, 4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

10 yl, 4-methyl-3-trifluoromethyl-phenyl, 4-methyl-phenyl, 4-
methylsulfanyl-phenyl, 4-nitro-phenyl, 4-trifluoromethoxy-phenyl, 4'-
trifluoromethyl-biphenyl-2-yl, 4-trifluoromethyl-phenyl, 4-
trifluoromethylsulfanyl-phenyl, 5-bromo-benzofuran-2-yl, 5-chloro-2-
fluoro-3-trifluoromethyi-phenyl, 5-chloro-2-methoxy-phenyl, 5-

15 trifluoromethyl-1H-benzoimidazole-2-yl, benzo[1,3]dioxol-5-yl,
phenyl, tetrahydrofuran-2-yl”;

R1, R2, R3, R3a, R3b, R4, R4a, R4b, R5, R53, R6, R7, R8, R9, R10, R11,
R12, R13, R14, R15 are independently from each other selected
from the group consisting of: “hydrogen, alkyl, methyl, ethyl,
20 isopropyl, halogen, —F, —Br, —Cl, —=CN, ~CF3, —SF3, -OCF3, —SCF3, —
OCHF,, —SCHF,, —O-alkyl, -O-methyl, —S-alkyi, ~S—-methyl, -NO,,
-S(0),—methyl”

Vv is independently selected from the group consisting of “hydrogen,
o5 alkyl, methyl, ethyl, isopropyl, halogen, —F, —Br, —Cl, —CN, —CF3, —
SF;, —OCF3, —=SCF3, —~OCHF,, —SCHF,, =0, —O-alkyl, —-O—methyl, —
S—alkyl, =S-methyl, ~NO,, —S(O),—methyl”;
m is independently 0, 1 or 2;
n is independently 0, 1 or 2;
30
o} is independently 0, 1 or 2;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

35



3-(2-Hydroxy-phenyl)-1 -{444-(3' - trifluoronethyl-biphenyl - 2-

car bonyl ) - pi perazi n-1-y1] - pi peridin-

1-yl}- propan-1-one

1-[1' - (1hvBenmotis49azol e- 5- carbonyl ) - (4, 4] bi pi peri di nyl PCT¥PPe10/001323

3-(4-trifluoronethyl-phenyl)- propan-1-one WD 2010/ 115491PCT/ EP2010/ 001323

24 5 Conmpound 23 1 -[1 '-(1 H-Bengptriazole-S-

carbonyl) 44, 41bi pi peri di nyl-1-y1]-

(4-chl or o- phenyl ) - et hanone 10 Conpound

24 1 -{1 44-Methyl-2-(4- trifluoronethyl-phenyl)-thiazole-5-
car bonyl | - pi geehothar aspet}, e olyject qf\the inventionehad-suaprising)y beerasadlvbd(yH-

benzotri a
benzooxaz

10

15

20

25

30

35

Compound
1

Compound
2

Compound
3

Compound
4

Compound
5

Compound
6

.

v F
|
N

g "Z >—“‘“ 0

b D P LB SRR Ghous by 2 2o hyclro-

3-(2-Hydroxy-phenyl)-1-[1'-(3'-
trifluoromethyl-biphenyl-2-
carbonyl)-[4,4'bipiperidinyl-1-yl}-
propan-1-one

4-[4-(1H-Benzotriazol-5-
ylcarbamoyl)-2-oxo-pyrrolidin-1-
yl]-piperidine-1-carboxylic acid 4-
chloro-benzyl ester

5-Oxo-1-{1-[3-(4-trifluoromethyl-

phenyl)-propionyl}-piperidin-4-yl}-

pyrrolidine-3-carboxylic acid (1H-
benzotriazol-5-yl)-amide

4-[4-(1H-Benzotriazol-5-
ylcarbamoyl)-2-oxo-pyrrolidin-1-
yl]-piperidine-1-carboxylic acid

3,5-dichloro-benzyi ester

4-{5-(2-Ox0-2,3-dihydro-
benzooxazol-6-ylcarbamoyl)-
pyridin-3-yl]-piperazine-1-
carboxylic acid 4-chloro-benzyl
ester

4-[5-(1H-Benzotriazol-5-
ylcarbamoyl)-pyridin-3-yi]-
piperazine-1-carboxylic acid 4-
chloro-benzyl ester



pi perazin-1-yl]-piperidine-1 - carboxylic acid 3,5-dichloro- benzyl ester
/0" oro cLo 4-[4-(1H Benzotriazol -5- yl carbanoyl)-2-oxo-pyrrolidin-1-

y1] - pi perwoizos/tisear boxyl i ¢ aci d tetrahydro-furan-2-yl meCmEr2@sier323 25
Conpound 28 412-0x0-4-(2-pyridin-4-yl- ethylcarbanmoyl)-pyrrol idin-1
-y1] - piperidine-1-carboxylic acid 3p5- dichloro-benzyl ester

9- (1H Benzotri azol e-5-carbonyl)- N 3,9-di aza-spi ro[ 5. 5] undecane- 3-
carboxylic acid 3,5-dichloro- benzyl ester 30 Conpound 30

(¢}

N_O/Q”)\‘/\Q\O 4-{3-[(1H-Benzotriazole-5-

Compound N carbonyl)-amino]-pyrrolidin-1-yl}-
piperidine-1-carboxylic acid 4-

7 |
@o chloro-benzyl ester

5
o]
F 1H-Benzotriazole-5-carboxylic
Compound N / acid (1-{1-[3-(4-trifluoromethyl-
8 1 m@_< phenyl)-propionyl]-piperidin-4-yl}-
5 pyrrolidin-3-yl)-amide
10
b c
N)l\ 4-{3-[(1H-Benzotriazole-5-
Compound N carbonyl)-amino]-pyrrolidin-1-yl}-
9 ) a piperidine-1-carboxylic acid 3,5-
o dichloro-benzyl ester
15
Je=n o
o (\N/u\ 4-[3-(1H-Benzatriazol-5-
Compound N\) O/\QQ ylcarbamoyl)-phenyl}-piperazine-
10 % 1-carboxylic acid 4-chloro-benzy
ester
20 AN
O [1'-(1H-Benzotriazole-5-carbonyl)-
C°"‘1P1°“"d () [4,4']bipiperidinyl-1-yi]-(4'-methyl-
) o O biphenyl-2-yl}-methanone
25

o]
=N N/U\O/\Q/ @ (
1'-(1H-Benzotriazole-5-carbonytl)-
Com1pzo und [4,4']bipiperidinyl-1-carboxylic
. a acid 3,5-dichloro-benzyl ester
(o]
N i
{7 O [1'-(1H-Benzotriazole-5-carbonyl)
-(1H-Benzotriazole-5-carbonyl)-
Com:: : und [4,4bipiperidinyl-1-yi]-(4'-methyl-
biphenyl-3-yl}-methanone
(o]

35



442-0x0-4- (2-pyridin-3-yl- ethyl carbanmoyl)-pyrrolidin-1 -yl11-

pi peri di ne-1-carboxylic acid 3,5- dichloro-benzyl

2010/ 115490RCIV EHRPA®10/ 001323

car bonyl) - pi peridi n-4-0] -
di chl or o- pheny1) -am de 10 Conpound 32
car bonyl ) - pi peri di n-4-01- pi per azi n-

25 5 Conmpound 31 4-][ 1- ptifBenpobrzazol e- 5-
pi per azi ne- 1-carboxylic acid (3, 5-

1 -1441 -(1 H Benzotriazol e- 5-
y1l1l-3-(4-trifluoronethyl-phenyl)-

1 -

ester

WO

propan-1 -one 15 Conpound 33 6-(4-(443-(4-Trifluoronethyl -

phenyl) - propi onyl | - pi perazi n-1-y1}-

benzooxazol - 2- one

Compound
15

Compound
16

10

Compound
17

15

Compound
19

20

Compound
20

25

Compound
21

30

Compound
22

35

o]

pi peyi di ne- 1- car bonyl) - 3H

4-{2-Ox0-4-(2-0x0-2,3-dihydro-
benzooxazol-6-ylcarbamoyl)-
pyrrolidin-1-yi}-piperidine-1-
carboxylic acid 3,5-dichloro-
benzyl ester

4-[2-Ox0-4-(2-0x0-2,3-dihydro-
benzooxazol-6-ylcarbamoyl)-
pyrrolidin-1-yl]-piperidine-1-
carboxylic acid 4-chloro-benzyl
ester

4-[2-Ox0-4-(2-pyridin-2-yl-
ethylcarbamowl)-pyrrolidin-1-yl]-
piperidine-1-carboxylic acid 3,5-
dichloro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3,5-
dichloro-benzyl ester

4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl}-
piperidine-1-carboxylic acid 3,5-
dichloro-benzyl ester

3-(2-Hydroxy-phenyt)-1-{4-[4-(3'-
triftuoromethyl-biphenyl-2-
carbonyl)-piperazin-1-yl}-piperidin-
1-yl}-propan-1-one

1-[1'-(1H-Benzotriazole-5-
carbonyl)-[4,4']bipiperidinyl-1-yl]-
3-(4-trifluoromethyl-phenyl)-
propan-1-one



30 35 Conpound 37 4-[1 -(1 H Benzotriazol e-5- carbonyl)-piperidin-4-y1]-
pi perazine-1 -carboxylic acid 4- trifluoronethylsulfanyl-benzyl ester WO
2010/ 115490RCIVERPAD10/ 001323 4-[ 1- (1H Benzotri azol e- 5- PCT/EP2010/001323
carbonyl) - pi peridin-4-yl]- piperazine-1l-carboxylic acid 5-
chl or o- 2- met hoxy- benzyl ester 4-[1-iH Benzotri azol e-5-
carbonyl) - pi peri di n-4-y1] - piperaziine-|-carboxylic acid 2-
ester 4-[1-(1H Benzotriazol e-5- carbonyl)-piperidin-4-y1]-
pi perazi ne-|-carboxylic acid 4- nethyl-benzyl ester 4-[1 -(1

H Benzotri azol e-5- carbo YN pi peridin-4-yll- piperazine-1 -carboxylic acid
3- chl oro- benzgl ester 4- (1 H Benzotriazol e-5-

car bonyl ) - pi peke@pountl y1] -

chl or o- benzyl

2-(4-chloro-phenyl)-ethanone

ester 4-[1-(1H Befkotriazol €
(o]

| p(;\_:a>z_i<nfj 1 scarboxylic, 1d[r:§h()1 :'2%?§g§ﬁ§%jé‘?i—r{%yl

5
1-{1-[4-Methyl-2-(4-
Compound triﬂuoromethyl-phe_nyl )-thiazole-5-
24 carbonyl]-piperidin-4-yl}-5-oxo-
pyrrolidine-3-carboxylic acid (1H-
benzotriazol-5-yl)-amide
10
4-[4-(2-Ox0-2,3-dihydro-
Compound b'enzoo_xazole-G'-car_bc'Jnyl )-
25 piperazin-1-yl]-piperidine-1-
carboxylic acid 3,5-dichloro-
benzyl ester
15
4-[4-(1H-Benzotriazol-5-
Compound ylcarbamovyl)-2-oxo-pyrrolidin-1-
27 yl]-piperidine-1-carboxylic acid
tetrahydro-furan-2-ylmethyl ester
20
=
| o]
! v 4-[2-Ox0-4-(2-pyridin-4-yl-
Compound ethylcarbamoyl)-pyrrolidin-1-yl]-
28 ° piperidine-1-carboxylic acid 3,5-
d dichloro-benzyl ester
25
° c/lk H 9-(1H-Benzotriazole-5-carbonyl)-
Compound Ny  3.9-diaza-spiro[5.5]undecane-3-
29 N carboxylic acid 3,5-dichloro-
1 benzyl ester
30
=
Nx 4 .
N "“( 4-[2-Ox0-4-(2-pyridin-3-yi-
Compound ethylcarbamoyl)-pyrrolidin-1-yl]-
30 o piperidine-1-carboxylic acid 3,5-
dichloro-benzyl ester

35



car bonyl ) - pi peridin-4-y1J-

ester 4-[1-(1H Benzotri azol e-5-
pi perazi rwolomarboxyl i c acid 3, 4- dichl oro-benzyl

pi perazi ne-|-carboxylic acid 4-
car bonyi ) - pi peridin-4-y1] -

| sopr opyl

est er PCWMRP2010/001323

2010/ 115491PCT/ EP2010/ 001323 27 Conpound 46 4-[1-(1H Benzotri azol e-5-
car bonyl) - pi peridin-4-y1] -

di chl oro- benzyl ester

4-[1-(1H Benzotriazol e-5-

carbonyl) - pi peridin-4-yli-

trifluoromet hoxy-benzyl
met hyl-2-(4-trifluorom ethyl -

-yl}-piperidin-1 -yl)-

est

pi per azi

-1-carboxylic acid 2, 4-

F pi perazine-1 -carboxylic acid 4- 1

er

(1 H Benzotr, azol
phenyl
met hgnone 6- (

) -t hi

phenyl) - proploﬁ?mP°$ﬂ erldwgfiiiiij/ W

5
Compound
32
10
Compound
33
15
Compound
34
20
Compound
35
25
Compound
36
30
Compound
37

35

N:N

%YUQJ\Q“
%YUOM@*

i:) .

(\

-5-y1) - (4-{444-
ol e-5-carbonyl | -
- Tr i f | uosgmetHhBenzotriazole-5-

pi perazin-1

carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid (3,5-
dichloro-phenyl)-amide

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yli]-piperazin-
1-yl}-3-(4-trifluoromethyl-phenyl)-
propan-1-one

6-(4-{4-{3~(4-Trifluoromethyl-
phenyl)-propionyl]-piperazin-1-yl}-
piperidine-1-carbonyl)-3H-
benzooxazol-2-one

4-[1-(1H-Benzotriazole-5-
carbonyt)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3,5-
bis-trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
chloro-2-fluoro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
trifluoromethylsulfanyl-benzyl
ester

- benzyi



pi per azi ne-1-carbonyl)-3H benzooxazol - 2-one 1-{4-[4-(1H Benzotri azol e-5-
car bonyl ) - pi perazi n-1-yl | -pi peridin-

1-y1}-3-(4-trifluoronethyl-phenyl)-

pr opan- | -woeoBy1349¢ 1H Benzot ri azol e- 5- carbonyl) - pi per i ¢cmEL2¢l0AM32D] -

pyrrolidine-1-carboxylic acid 3,5- dichloro-benzyl

H Benzotriazol -5-y1)-{444-(5- triflygronethyl-1H

benzoi m dazol e- 2- car bonyl) -

pi perazin-1 -yli-piperidin-1 -yl}-

ester (1

4444241 H |1 m dazol -4-y1)- ethyl carbanoyl]-2-oxo-pyrrolidin- 1
-yl}-piperidine-1 -carboxyl ic acid 3,5-dichlgpo-benzyl ester

4-[2-0x0-4-(4-[1,2,4]triazol-1-yl-
pi peri di ne-1-carboxylic a¢
4-[2- 0xo0- 4- (4-p9PRo¥d 1-y

pi peri di ne- 1- car b¥yl i c aci
4-{444- ( 3- Met hy1l- 5- oxo0-4, 5- di
pyrrdlidin-1 -yl}-piperidine-1 -

vy

i chl or o- benzyl

ydr o- pyrazol - 1-y1) -

pheny]j car banoy1) - pyrrolidin-1- A

est d#1-(1H-Benzotriazole-5-
rrol i diogcbpoy)ipiperidin-4-yl)-

e JyiReFazine-1-carboxylic acid 5-
e asiosybsnzyl estep x o-

carboxylic acid 3,5-dichloro- benzyl ester

442- 0xo0- 4- (441, 2, 3]t hi adi azol - 4- yl - phenyl car banmoyl) - pyrrolidin-1-
(o]

10

15

20

25

30

35

Compound
39

Compound
40

Compound
41

Compound
42

Compound
43

Compound
45

Oy

"\@YUO)L?@

saavy

o}

%YUOM@

4-[1-(1H-Benzotriazole-5-
carbonyi)-piperidin-4-yl}-
piperazine-1-carboxylic acid 2-
chloro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
methyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
chloro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
chloro-benzyl ester

4-{1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
isopropyl-benzy! ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3,4-
dichloro-benzyl ester

met hanone



y1] - pi peri di ne- 1-carboxylic acid 3,5-dichloro-benzyl ester
(E)-3-(3HImdazol-4-y1)-1-(4-{1- [3-(4-trifluoronethyl-phenyl)-
propi onylwepbperiseiin- 4-y1l} - pi perazi n-1-yl)-propenone PCT/EP2010/001323
N-[4-(4-{143-(4-Trifluoronethyl- phenyl)-propionyl}-piperidin-4-yl}-
pi perazi ne-1-carbonyl) - phenyli- nethanesul fonan de WO

2010/ 115491PCT/ EP2010/ 001323 1 -(4-{4-[3-(1 H I m dazol -2-y1)-
benzoyl] - pi perazin-1 -yl}-pi perid in- 1 -y1)-3-(4-trifl uorom

et hyl - phenyl)- propa n-1 -one 1-{4-[4-(} H Benzotriazol e-5- carbonyl

)-piperazi n-1 -yl]-piperLQi n- 1 -%1L%B: 4- chl oro- 2-f | uor o- phenyl) - propa
n-1 -one 4-[4-(1H Benzotl azol e-5- Ear orfé] 1‘ per azi A-[1-{\HtBenzotriazole-5-
pi peri di ne- 1- ca?BBND ¢ avyi ?TI"(%— 2- f ¢ Ut 0cbenzy | cagopyl-piger|din-4-yilt
H Benzot ri azol e- 5% car bon erid in-4-y' am i RBFAZIRG I CoIPP¥inacd 2.4-
-carboxylic acid 4- chloro-2-fl uoro-benzyl ester dichiloro-benzy! ester
6- (45 {413-(4-Chl oro-2-fluoro- phenyl)-propionyl Fpi perazi n-1-yl1}-
pi peri di ne- 1-carbonyl) - 3H benzooxazol - 2- one 441-(2- 0xo- 2, 3-di hydro-
benzooxazol e- 6- carbonyl)- pi peridi n-49ylFpi perazi ne- 1-

NN 4-[1-(1H-Benzotriazole-5-

Compound { O o carbonyl)-piperidin-4-yl)-
47 O/ . ' . piperazine-1-carboxylic acid 4-

L trifluoromethoxy-benzyl ester
[0}
10
e}
J=n WN (1H-Benzotriazol-5-yl)-(4-{4-[4-
methyl-2-(4-trifluoromethyl-
Comgso und Nb\(g phenyl)-thiazole-5-carbonyl]-
o piperazin-1-yl}-piperidin-1-yl)-
T\ methanone
15
o]
o]
o N/O ] 6-(4-{1-[3-(4-Trifluoromethyl-
Compound (\ phenyl)-propionyl]-piperidin-4-yl}-
49 N ¢ F piperazine-1-carbonyl)-3H-
i benzooxazol-2-one
20
(o]
SN . 1-{4-[4-(1H-Benzotriazole-5-
Compound l/\ carbonyl)-piperazin-1-ylj-piperidin-
50 N 1-yl}-3-(4-trifluoromethyl-phenyl)-
3 propan-1-one
25
/N=N H o
O/\CM 3-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-ylamino}-
51 0 g pyrrolidine-1-carboxylic acid 3,5-
dichloro-benzyl ester
Ci
30

N (1H-Benzotriazol-5-yl)-{4-[4-(5-

M\ (\"/k\/ >\: F |
trifluoromethyl-1H-
Comgzo und O/ N\) " benzoimidazole-2-carbonyl)-
piperazin-1-yl]-piperidin-1-yl}-
o methanone
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carboxylic acid 4-chloro-2-fluoro- benzyl ester
1-{3-[1- (1H Benzotri azol e-5- carbonyl)-piperidin-4-ylam noF

pyrrol i diweoewiis®1(4-chl oro-2- fluoro-phenyl)-propan- 1PomEP2@0/001323 4-[ 1 - (
1 H Benzotriazol e-5- carbonyl )-pi peridin-4-yl]-piperazin- 1

-y1}-3-(4-chl oro-2-fl uoro-phenyl)- opan-1 -one 3-[1 -( 1

H Benzotri azol e-5- carbonyl)-pi peridin-4-ylam no]- pyrrolidine-1
-carboxylic acid 4- trifluoronethyl-benzyl ester
1-{4-[1- (1H Benzotri azol e-5-- carbonyl ) - pi peri di n- 4- yII-piperazin-

1-y1}-3- (3, 5-dichl oro- phe 1)- propaﬁ;é;%ﬂe 4- [1 - QﬁQ%&b £55-
carbonyl) - pyr rédmpdiing- 3 I NO) r izl ne- -cq& dﬁBy 6] %ﬁﬁyanmp
trifluoromethyl-kgnzyl _ A< (AH Benzo C%pol -Yi}-piperidine-1-carboxylic acid
car bonyl) - pi perazin-1-yl]- pipegidine-1-carbo | ¢ acB@-dichloro-benzyl ester
trifluoronethyl-benzyl ester 24441 -(1 H Benzotri azol e-5-

carhbnyl) pi peridi n-4-yl1Fpi perazin- 1 -yl)-N-(4-chloro-3-trifluorom ethyl -

henyl) - 2- oxo- acetam i de WO 2010/41549 10/ 001323 31
p y
4-[2-Oxo0-4-(4-[1,2,4]triazol-1-yl-
Compound phenylcarbamoyl)-pyrrolidin-1-yl]-
piperidine-1-carboxylic acid 3,5-
dichloro-benzy! ester
® oy 2O~
o D—( = 4-[2-Ox0-4-(4-pyrazol-1-yl-
Compound ° phenylcarbamoyl)-pyrrolidin-1-yl}-
55 piperidine-1-carboxylic acid 3,5-
it dichloro-benzyl ester
15 o N < > N 4-{4-[4-(3-Methyl-5-0x0-4,5-
o ¢ ;/ dihydro-pyrazol-1-yi)-
Compound 0 ° phenylcarbamoyl]-2-oxo-
56 pyrrolidin-1-yl}-piperidine-1-
¢ " carboxylic acid 3,5-dichloro-
benzyl ester
o Ny
20 o T U 4-2-Ox0-4-(4-[1,2, 3]thiadiazol-4-
Compound Q/ ° yl-phenylcarbamoyl)-pyrrolidin-1-
57 yll-piperidine-1-carboxylic acid
e 0\\},/ 3,5-dichloro-benzyl ester
o]
25 N/O . (E)-3-(3H-Imidazol-4-yl)-1-(4-{1-
Compound (\ [3-(4-trifluoromethyl-phenyl)-
58 NMV F propionyl]-piperidin-4-y1}-
u piperazin-1-yl}-propenone
[¢]
— . N-[4-(4-{1-[3-(4-Trifluoromethyl-
30 Compound phenyl)-propionyl}-piperidin-4-yi}-
59 N F piperazine-1-carbonyl)-phenyl}-
methanesulfonamide
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Conpound 73 4-[4-(1 H Benzotriazol e-5- carbonyl)-piperazin-1 -yl]-

pi peridine-1 -carboxylic acid 2- fluoro-4-trifluoronethyl-benzyl ester 10
Conmpound w0 201/1184941 H- Benzotri azol e-5- carbonyl ) - pi perazinr2di0/0yBp3

pi peri di ne-1-carboxylic acid 2- fluoro-5-trifluoromnethyl-benzyl ester 15
Compound 75 4-[4-(1 H-Benzotriazol §55- carbonyl)-piperazin-1 -yl]-

pi peridine-1 -carboxylic acid 3- fluoro-5-trifluoronethyl-benzyl ester

4-[ 4- (1H Benzotri azol e-5- Conpoundcar bonyl) - pi perazi n-1-y1] -

76FFpi peri di ne-1-carboxylic acid 4- trifluoromethoxy-benzyl ester 4-[4-(1

H Benzotri azol e-5- carbonyl)-pi peraz : - piperidjne-1-carboxylic
: ) Bty . . 1-(4-14[}3(1 H-lmldazol-%{yl)-
acid 3- chlor OCc?mB&JrIdl UOW benzoyl]-piperazin-1-yl}-piperidin-

60 q 1-yl)-3-(4-trifluoromethyl-phenyl)-
<\,_NH o propan-1-one
5
(o]
=N ,/ON)\/J@\ 1-{4-{4-(1H-Benzotriazole-5-
Compound a  carbonyl)-piperazin-1-yl}-piperidin-
61 nﬁj\’rf) 1-yl}-3-(4-chloro-2-fluoro-phenyl)-
I propan-1-one
10
[¢]
NN N/QN/MO/;@\ 4-[4-(1H-Benzotriazole-5-
Compound (\ a carbonyl)-piperazin-1-yl}-
62 N\) piperidine-1-carboxylic acid 4-
I chloro-2-fluoro-benzy! ester
15
lN=N H o
O/KCN—( 3-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-ylamino}-
63 o pyrrolidine-1-carboxylic acid 4-
“ chloro-2-fluoro-benzyl ester
20
o (o]
o (/\N)‘\/;@ 6-(4-{4-[3-(4-Chloro-2-fluoro-
Compound N\) a  phenyl)-propionyl]-piperazin-1-yl}-
64 ,O/ piperidine-1-carbonyl)-3H-
I benzooxazol-2-one
25
(o) v '
o (\N)J\ 4-[1-(2-Oxo0-2,3-dihydro-
Compound N\) O/:©\ benzooxazole-6-carbonyl)-
35 O/ @ piperidin-4-yl]-piperazine-1-
carboxylic acid 4-chloro-2-fluoro-
o benzyl ester
30

Ne==N

! H
“\C P 1-{3-[1-(1H-Benzotriazole-5-
Compound O/ carbonyl)-piperidin-4-ylamino}-

66 pyrrolidin-1-y1}-3-(4-chloro-2-
fluoro-phenyl)-propan-1-one

35



ester 4-[4-(1H Benzotriazol e-5- carbonyl)-pi perazi n-1-yl1]-

pi peri di ne-1-carboxylic acid 3- chloro-4-fluoro-benzyl ester
4-[ 4- ( 1HBenamimsmzol e- 5- carbonyl) - pi perazin-1-y11- PCT/EP2010/001323
pi peri di ne-1-carboxylic acid 3,4,5- trifluoro-benzyl ester WO

2010/ 115491PCT/ EP2010/ 001323 32

oConpound 80 4-[4-(1H Benzotriazol e-5-
carbonyl) - pi perazi n-1-y1] -

pi peri di ne-1-carboxylic acid 4- brono-benzyl

ester Compound 81 1-{4-[4- (1H Benzotri azol e- 5-
, ecar bonyl) - pi perazi n-1-y1] - pi peridin- 1-yl1)-3-(4-nitro-phenyl)-propan-1-
10 one
5
o]
NN (\ “‘)‘\/’j@\ 1-{4-[1-(1H-Benzotriazole-5-
Compound N\) a  carbonyl)-piperidin-4-yll-piperazin-
67 1-yl}-3-(4-chloro-2-fluoro-phenyl)-
! propan-1-one
10
[}
HN_O/“\O/W 3-[1-(1H-Benzotriazole-5-
Compound ; carbonyl)-piperidin-4-ylamino]-
68 Y { > pyrrolidine-1-carboxylic acid 4-
h@ trifluoromethyl-benzyl ester
[o]
15 o
c
=N o 1-{4-[1-(1H-Benzotriazole-5-
Compound ”\) carbonyl)-piperidin-4-yl}-piperazin-
69 O/ a 1-yi}-3-(3,5-dichloro-phenyl)-
! propan-1-one
20 £ .
oﬁ;" 4-[1-(1H-Benzotriazole-5-
Compound carbonyl)-pyrrolidin-3-ylamino]-
70 Q piperidine-1-carboxylic acid 4-
o}huoﬂm trifluoromethyl-benzyl ester
25 o
=N N/QN)J\ . 4-[4-(1H-Benzotriazole-5-
Compound r”\ carbonyl)-piperazin-1-yl}-
71 ¢ F piperidine-1-carboxylic acid 4-
il trifluoromethyl-benzyl ester
30 o
H
Je=N (\”)H( 2-{4-[1-(1H-Benzotriazole-5-
Compound N\/l © a  carbonyl)-piperidin-4-yl]-piperazin-
72 U F 1-yl}-N-(4-chloro-3-trifluoromethyl-
F phenyl)-2-oxo-acetamide

35



1-{4-[4- (1H Benzotri azol e-5- carbonyl)-pi perazi n-1-y11-pi peridin-
1-y1}-3-(2, 4-di chl oro-phenyl)- propan-1-one (E)-1-{4-[4-(1

H Benzot rwazoloeri5491car bonyl )-pi perazin-1-yl]-pi peridi RETEP2010/001323

-y1) - 3-(4-brono-2-fl uoro-phenyl)- propenone 1-{4-[4-(1H Benzotri azol e-5-
car bonyl ) - pi perazi n-1-y1J-pi peridi ngq 1-y1}-3-(4-isopropyl - phenyl) -
propan-1-one 4-[4-(1H Benzotri azol e-5- carbonyl)-pi perazin-1-y1]-

pi peri di ne-1-carboxylic acid 3,4- dichloro-benzyl ester 4-[4-(1

H Benzotri azol e-5- carbonyl) - pi per azi n-ol -yl1l]- - piperidine-1-carboxylic
acid 4- trifluoronethyl syl] e WO 4-[4-(1H-Benzotriazole-5-

2010/ 115491P éEPZOl 0@ 32 @ i zol e- Barbonyl)-piperazin-1-yl}-

car bonyl) - pi pefa -y1] r boxAtei ¢ gupedidide-1icadipryipytid Benzy|
ester 1-{4-[4-(1 Benzotr| [ i jbe
1-y1}-3-(4- et hanesul f onyl - phenyi)-propan-1-one 4-{4-[(S)- 2si&fri no-3-(1

H i b dazol - 4-y1)-propionyl Fpi perazin-1 -yl}- piperidine-1 -carboxylic acid
4- trifluoronethyl-benzyl ester (E)-1-{4-[4- (1H- Benzotri azol e- 5-

,/\Q)\O/DX 4-{4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl}-

Compound e . A

e K\ij\"),\) piperidine-1-carboxylic acid 2

fluoro-5-trifluoromethyl-benzyl
ester

10
(o] F .
N=N (\O)\/\Q)(F 4-[4-(1H-Benzotriazole-5-
{ carbonyl)-piperazin-1-yt]-
Com;);) und piperidine-1-carboxylic acid 3-
N F fluoro-5-trifluoromethyl-benzyl
o ester
15
o
=N A)/\)“)J\ 0/\©\ 4-[4-(1H-Benzotriazole-5-
Compound |/\ o carbonyl)-piperazin-1-yl}-
76 N F——i—F piperidine-1-carboxylic acid 4-
I F triflucromethoxy-benzyl ester
20
o F
N N)J\ O g 4-[4-(1H-Benzotriazole-5-
{ carbonyl)-piperazin-1-yl}-
Compound (\/Q piperidine-1-carboxylic acid 3-
77 N “ chloro-5-trifluoromethyl-benzyl
0 ester
25
o
NN "/”\ 4-[4-(1H-Benzotriazole-5-
Compound |/\ - carbony!)-piperazin-1-yl}-
78 N\) & piperidine-1-carboxylic acid 3-
chloro-4-fluoro-benzyl ester
(o]
30

79 N\) 13 piperidine-1-carboxylic acid 3,4,5-
trifluoro-benzyl ester

F
AN ”)k 4-[4-(1H-Benzotriazole-5-
Compound "\@\( (\ F carbonyl)-piperazin-1-yl]-
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car bonyl ) - pi perazin-1-yl}-piperidin- 1-yl}-3-(3,5-dichl oro-phenyl)-
propenone (1 H Benzotriazol-5-y1)-{441 -(3,5- dichloro-4-fluoro-benzoyl)-
pi peri di wo-20M/549¢r azi n- 1-y1l}- net hanone 4-[4-(1 H BenrofTrhramoloer323
carbonyl) - pi perazin-1-yl]- piperidine-1-carboxylic acid 3-
chloro-4-trifluoronethyl -benzyl estgh 4-[4-(1H Benzotriazol e-5-

car bonyl ) - pi perazi n-1-y1}- piperidine-1-carboxylic acid 3,5-

di chl oro-4-fl uoro-benzyl ester WD 2010/ 115491PCT/ EP2010/ 001323 34 Conpound
94 4-(3-{444-(1H Benzotri azol e-5- NcarRonyl) - pi perazi n-1-ylj-piperidin-
1-y1}- 3- oxo-propyl)-benzonitrile 4-1 11- Benzotri azol e- 5-

car bony1) - pi peri di n-4-y1];- \pi perazi fie-{ -Ta kyl i c adtl¢(1B4-Benzotriazole-5-

chl oro-5-trifl| GemBaRchy| - yl cester~4-[1 - s Benz Gempa)olirergzin-1-yl}-

car bony1) - pi peri d?$h- 4-yo- wzilne- 1 - carboxylic agipefidine-1-carboxylic acid 4-

bromo-benzyl ester

5
(o]
NN 1-{4-[4-(1H-Benzotriazole-5-
Compound x*°  carbonyl)-piperazin-1-yi}-piperidin-
81 5 1-y1}-3-(4-nitro-phenyl)-propan-1-
one
[o]
10
o]
=N MON)]\/I:L 1-{4-[4-(1H-Benzotriazole-5-
Compound (\ a a  carbonyl)-piperazin-1-yl]-piperidin-
82 N\) 1-yl}-3-(2,4-dichloro-phenyl)-
i propan-1-one
15
(o]
Ne=N Z (E)-1-{4-[4-(1H-Benzotriazole-5-
Compound { MO carbonyl)-piperazin-1-yl}-piperidin-
83 K\ & 1-yl}-3-(4-bromo-2-fluoro-phenyl)-
N\) propenone
[0}
20
(o]
SN N/O 1-{4-[4-(1H-Benzotriazole-5-
Compound (\ carbonyl)-piperazin-1-yl]-piperidin-
84 N 1-yl}-3-(4-isopropyl-phenyl)-
i propan-1-one
25
(o]
M= N/QN/k 4-[4-(1H-Benzotriazole-5-
Compound (\ a carbonyl)-piperazin-1-yl]-
85 N\/I a piperidine-1-carboxylic acid 3,4-
I dichloro-benzyl ester
30

86 piperidine-1-carboxylic acid 4-
trifluoromethylsulfanyl-benzyl
o ester

(o]
N=N N)]\ 4-[4-(1H-Benzotriazole-5-
bonyl)-piperazin-1-yl]-
Compound ,/C‘ O/\Q\s car
O 1.
F
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ester 4-[1-(1H Benzotriazol e-5- carbonyi)-piperidin-4-ylj-

pi per azi ne-1-carboxylic acid 3,5- dichloro-4-fluoro-benzyl ester

4- 1- (1HBenamimsmzol e- 5- carbonyl)-pi peridin-4-y11- PCT/EP2010/001323

pi perazi ne-|-carboxylic acid 3,5- dibrono-4-nethyl-benzyl ester 4-[1 -(1

H Benzotri azol e-5- carbonyl) - pi peri @gn-4-yl] - piperazine-1 -carboxylic acid
5- chloro-2-fluoro-3-trifluoronethyl- benzyl ester 4-[1 -(1

H Benzotri azol e-5- carbonyl)-pi peridin-4-y1J- piperazine-1-carboxylic acid
4- fluoro-3-trifluoronethyl-benzyl estes WO 2010/ 115491PCT/ EP2010/ 001323
35 HNtsiN 4- [1 (1ttBenzotr| rbonyl ) - plperldln 4-y1] -

pi perazi ne- 1- cerbox

444141 H—Benzotr|

Cld 3- hI 4 tr

ria
uor omret ﬁclza on )ggpygzw?#?yl]r 1

plperldlne- -carboxylic acid 4-
isopropyl-benzyl ester

5
MQA/\Q\ 1-{4-{4-(1H-Benzotriazole-5-
Compound s carbonyl)-piperazin-1-yl}-piperidin-
88 g ° 1-yl}-3-(4-methanesulfonyl-
phenyl)-propan-1-one
10
- o)
., VL . 4-{4-[(S)-2-Amino-3-(1H-imidazol-
Compound N, 4-yl)-propionyl]-piperazin-1-yi}-
89 Qj\/\(.\) piperidine-1-carboxylic acid 4-
! trifluoromethyl-benzyl ester
15
(o]
o}
NN N/O Z (E)-1-{4-[4-(1H-Benzotriazole-5-
Compound (\ carbonyl)-piperazin-1-yl}-piperidin-
90 N\) & 1-y1}-3-(3,5-dichloro-phenyl)-
propenone
20
o}
a
=N MO (1H-Benzotriazol-5-y1)-{4-[1-(3,5-
Compound (\ F dichloro-4-fluoro-benzoyl)-
91 . G piperidin-4-yl]-piperazin-1-yl}-
I methanone
25
o]
Py M/CIN)J\ a ] 4-[46(1 H;;Bgnzotriz_azz:le-l?-
carbonyl)-piperazin-1-yl}-
Comg; und N(\/' . piperidine-1-carboxylic acid 3-
chloro-4-trifluoromethyl-benzyl
ester
30
O
NJ\ ¢
=N N/O 4-[4-(1H-Benzotriazole-5-
Compound (\ £ carbonyl)-piperazin-1-yl]-
93 a piperidine-1-carboxylic acid 3,5-

35

dichloro-4-fluoro-benzyl ester



car bonyl ypi peridin-4-yli-piperazin- 1 -yl1}-2-(3-fluoro-4-trifluoronethyl -
phenyl) - et hanone 1 -{4-[1 -(1 H Benzotri azol e-5-

car bonyl )wpizpaviigion- 4- y1] - pi perazin- 1 -yl1}-2-(2-fl uor or¢TtRP2diomoroset hyl -
phenyl) - et hanone 1-{4-[1-(1H Benzotri azol e-5-

car bonyl ') - pi peri di n- 4- A- pi perazi n- 32y1}-3-(3, 5-di chl oro-4-fluoro-

phenyl) - propan-1-one 1 -{4-[1 -(1 H Benzotri azol e-5-

carbonyl ) -pi peridin-4-yl]-piperazin- 1 -y1}-3-(3-fluoro-4-trifluoronethyl-
phenyl) - propan-1 -one 14441-(1H Benzot ki azol e- 5-

car bonyl ) - pi peri di n- 4- yl}N=E‘)I per azi n- - 3<(4-fluoro-3, 5-di net hyl -
phenyl) - propan 1-on € 30 443- ( 240xp- 2, 3hydro- 4-(3-{4-[4-(1H-Benzotriazole-5-
benzooxazol - TQ?, '}3’ di h @ pyYazol - 1- y1T~- piaer icaibaeyl)ipipeeadrb by pipéridaci d
4-trifluor orret hyl~" benzyl “est O 2010/ 115491 PCT/ BRAXBLHoABdBBDenzonitrile
443- ( 2- 0x0- 2, 3-di hydro- benzoexazol 6-y1)-pyrazol -1 -A- piperidine-1
-carboxylic acid 4- trifluoronethyl-benzyl ester 4-E1 -(1

H Benzotri azol e- 5-

o F
F
- (\N)J\ ’ 4-[1-(1H-Benzotriazole-5-
Compound N\) _ carbpnyl)-plper|dm.-4-yl]_-
95 O/ )i piperazine-1-carboxylic acid 3-
o]

chloro-5-trifluoromethyl-benzyl

ester
10
(]
NN (\N)]\ a 4-[1-(1H-Benzotriazole-5-
. DA
Compound N\) ~ carbonyl)-piperidin-4-yl]
96 O/ £ piperazine-1-carboxylic acid 3-
chloro-4-trifluoromethyl-benzyl
0 ester
15
(o]
a
NN (\N/U\ 4-[1-(1H-Benzotriazole-5-
Compound N\) ¢ carbonyl)-piperidin-4-yl}-
97 O a piperazine-1-carboxylic acid 3,5-
i dichloro-4-fluoro-benzyt ester
20
o]
) Br
NN (\N)j\ 4-[1-(1H-Benzotriazole-5-
Compound N\) carbonyl)-piperidin-4-yl]-
98 O/ B piperazine-1-carboxylic acid 3,5-
1 dibromo-4-methyl-benzyl ester
25
o F F ¢
o (\N)’\ - 4-[1-(1H-Benzotriazole-5-
Compound N\) carbonyl)-piperidin-4-yl}-
gpg piperazine-1-carboxylic acid 5-
“ chloro-2-fluoro-3-trifluoromethyl-
o benzyl ester
30

carbonyl)-piperidin-4-yl]-
Corr;%gund O/ F piperazine-1-carboxylic acid 4-

F fluoro-3-trifluoromethyl-benzyl
S ester

N=N N)k 4-[1-(1H-Benzotriazole-5-
O
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carbonyl) - pi peridin-4-yl nmethyl |- piperazine-1-carboxylic acid 4-
trifluoronethyl-benzyl ester 4-{5-[(1H Benzotri azol e-5-

car bonyl )warmrofisyri di n-2-yl1} - pi perazi ne-1 -carboxyl i @eCampdod001323
trifluoronethyl-benzyl ester 4-[5-(1H Benzotriazol -5-

yl car banoyl) - pyri di n-2-y1] - piperaz%ge-l -carboxylic acid 4-
trifluoronethyl-benzyl ester 4-[4-(3-Am no-1Hindazol e-5-
carbonyl) - pi perazin-1-yl]- piperidine-1 -carboxylic acid 4-
trifluoromethyl-benzyl ester 4-El (1 H—Benzotriazole 5-

car bonyl ) - pi peri di n- 4- y1 - p| per azi ylic agid1Rd.88nzotriazole-5-

di fluoro-4-tri Iuoro benzyl ster 5 Cbnpouagb&@ﬂpmﬁn@a4wq

H Benzotri azol - pifper1 di n- 4- y1 |perambn@mé1Qﬁﬂb0mybmcsa0|d
tH

2,3,5 6-tetrafl UO?O 4 t hyl - benzy §t erchldf@-trifluoromethoxy-benzyl

2010/ 115491PCT/ EP2010/ 001323 © ester
5
Sy
1-{4-{1-(1H-Benzotriazole-5-
Compound I~ 0 E carbonyl)-piperidin-4-yl]-piperazin-
102 \_ £ 1-y1}-2-(3-fluoro-4-trifluoromethyl-
e phenyl)-ethanone
F
10
Sy
1-{4-[1-(1H-Benzotriazole-5-
Compound I\ P . carbonyl)-piperidin-4-yl]-piperazin-
103 a "/ 1-yl}-2-(2-fluoro-4-trifluoromethyl-
F phenyl)-ethanone
F
15
o
Ny (\ a 1-{4-1 -(j H-Bgnzotriaque—S- .
Compound N\) carbonyl!)-piperidin-4-yl]-piperazin-
104 - O/ ¥ 1-y1)-3-(3, 5-dichloro-4-fluoro-
a phenyl)-propan-1-one
(6]
20
(o]
NN 5 ’ . 1-{4-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-yl]-piperazin-
105 ¥ 1-yl}-3-(3-fluoro-4-trifluoromethyl-
1 phenyl)-propan-1-one
25
o]
= e 1-{4-[1-(1H-Benzotriazole-5-
Compound N\) ¢ carbony!)-piperidin-4-yl]-piperazin-
106 .O/ 1-yl}-3-(4-fluoro-3,5-dimethyl-
phenyl)-propan-1-one
0
30

N)\\ O/\Q* 4-[3-(2-Oxo0-2,3-dihydro-
f benzooxazol-6-yl)-4,5-dihydro-
Con;%c;und OYO N\N/Q F pyrazol-1-yl]-piperidine-1-
4 carboxylic acid 4-frifluoromethyi-
benzyl ester
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Compound 115 4-[1-(1H Benzotri azol e-5- carbonyl)-piperidin-4-yl]-

pi per azi ne-1-carboxylic acid 3- trifluoronethyl-benzyl ester 10 Conpound
116 4-[ wODIbkoBaswot ri azol e-5- carbonyl) - pi peri di n- 4- A- PCT/EP2010/001323

pi perazi ne- 1-carboxylic acid 3- chloro-4,5-difluoro-benzyl ester 15
Compound 117 441 -(1 HBenzotri azokge-5- carbonyl)-piperidin-4-yll-

pi per azi ne- 1-carboxylic acid 4- chloro-3-fluoro-benzyl ester

4-[1- (1H Benzotri azol e-5- carbonyl)-pi peridi n-4-A- piperazine-1 -carboxylic

acid 4- nethyl-3-trifluoronethyl-benzyl ester 4-[1-(1H Benzotri azol e-5-

car bonyl ) - pi peri di n-4-y1] -

0y

4-[3-(2-Ox0-2,3-dihydro-

Compound 0\‘/0 benzooxazol-6-yi)-pyrazol-1-yl}-
108 y piperidine-1-carboxylic acid 4-
= trifluoromethyl-benzyi ester
5
/P
M .
4-[1-(1H-Benzotriazole-5-
Compound »f” carbonyl)-piperidin-4-yimethyl]-
109 NL@_( . piperazine-1-carboxylic acid 4-
° . trifluoromethyl-benzyl ester
F
10
OYCQZ" 4-{5-[(1H-Benzotriazole-5-
Compound o carbonyl)-amino]-pyridin-2-yl}-
110 FF (Q/N piperazine-1-carboxylic acid 4-
m@ trifluoromethyl-benzyl ester
1 5 »/(:Ef\
‘ 4-[5-(1H-Benzotriazol-5-
Compound i o ylcarbamoyl)-pyridin-2-yl]-
111 %@\/0 piperazine-1-carboxylic acid 4-
\n/’\) trifluoromethyl-benzyl ester
20 o
NH,
"’/u\ . 4-[4-(3-Amino-1H-indazole-5-
Compound o carbonyl)-piperazin-1-yl}-
112 N F piperidine-1-carboxylic acid 4-
4 trifluoromethyl-benzyl ester
25 0 F
SO R GO s
Corr;;:gund O/ /> piperazine-1-carboxylic acid 2,3-
difluoro-4-trifluoromethyl-benzyl
! ester
30 0 F
N I/\N/“\ F 4-[1-(1H-Benzotriazole-5-
{ F carbonyl)-piperidin-4-yl]-
Con:,:zund O/N\) . piperazine-1-carboxylic acid
F 2,3,5,6-tetrafluoro-4-
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trifluoromethyl-benzyl ester



pi per azi ne- 1-carboxylic acid 4- nethoxy-3, 5-di net hyl - benzyl
4-[1-(1H Benzotri azol e- 5-
acid 3, 4,\sotzniomas4voxy- benzyl

H- Benzotri azol e- 5-

ester

car bonyl) - pi peri

-y1) - 3-(4-chl oro- phenyl ) - propane-
(1H Benzotri azol -5-y1)-(444-(4'- triflugronethyl-biphenyl -2-

carbonyl)-piperazin-l-yl]-piperidin}/i&ﬁg - hanone
%V, Thyl - bi phHylitRenzotriazole-5-

(1H Benzotri azol -5-y1)-{
&omRoynd. 1]
441- (2-0xo0- 2, 3-diWydro- b

carbonyl)-pip

5

10

15

20

25

30

35

Compound
116

Compound
117

Compound
118

Compound
119

Compound
120

Compound
121

car bonyl ) - pi peri di n-4- A-

ester

pi per azi ne-1-carboxylic
WO 2010/ 115491PCT/ EP2ZOEPLOOLBR33 4-[ 1
-(1 H Benzotriazol e-5- carbonyl)-piperidin-4-yl)-
acid 4- trifluoronethylsulfanyl- b

ylamde 1 -{4-[1 -(1
i n-4-yl]-piperazin- 1

-(3" - triiflporo
erp M\IP

-y 1} - my
ol e- 6- car bopyl ) -

1 ,2-dione

anone c@Bombwinsiidier4 e

piperazine-1-carboxylic acid 3-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-

carbonyi)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
chloro-4,5-difluoro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-t-carboxylic acid 4-
chloro-3-fluoro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
fluoro-4-trifluoromethoxy-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
methyl-3-trifluoromethyl-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
methoxy-3,5-dimethyl-benzyl
ester

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl)-
piperazine-1-carboxylic acid
3,4,5-trimethoxy-benzyl ester

pi per azi ne- 1- car boxylic

r' N1



pi peri di n-4-yl ypi perazine-1- carboxylic acid 4-trifluoronethyl- benzyl
ester 30 Conpound 127 441-(2-Thi oxo-2, 3-di hydro-1H
benzoi m dapabw/Gsear bonyl ) - pi peridi n-4-yl]-pi perazi ne- PCTERe@oxnyiz2s aci d
4-trifluoronethyl- benzyl ester WD 2010/115491PCT/ EP2010/001323
4-[1-(1H Benzotriazol e-5- carbonyl )i peridin-4-A- pi perazine-1-carboxylic
acid 3- trifluoronethoxy-benzyl ester 1-{4-[1-(1H Benzotri azol e-5-
car bonyl) - pi peridi n-4-yl1-pi perazin- 1-yl}-3-(3-chloro-4,5-difl uoro-
phenyl) - propan-1-one 1-{441-(1H Benzotri azol e-5-
car bonyl ) - pi peridi n-4-yl]-pi perazin- 1-yl}-3-(3,5-di brono-4-nethyl -
phenyl) - propan-1-one 4-[1 -(1 H Benzotriazol e-5- carbonyl) - pi peridin-4-yl]-
pi perazi ne- 1-carboxylic acid 1-(4- chloro-phenyl)-1 H41 , 2, 31tri azol - 4-
yl met hyl ester 4-[1-(1H Benzotriazol e-5- carbonyl)-piperidin-4-yl]-
pi perazi ne-1-carboxylic acid 1-(4-

5

4-[1-(1H-Benzotriazole-5-

Combound { N(\/l H carbonyl)-piperidin-4-ylJ-
1‘;2 O/ piperazine-1-carboxylic acid 4-
' l F trifluoromethylsuffanyl-

) benzylamide
10 o
=N ﬁN)\/\Q 1-{4-[1-(1H-Benzotriazole-5-
Compound “\) ° a  carbonyl)-piperidin-4-yl]-piperazin-
123 O/ 1-yl}-3-(4-chloro-phenyl)-propane-
1,2-dione
(o]
15
Sy i
(1H-Benzotriazol-5-y1)-{4-[4-(4'-
Compound Ve Q trifluoromethyl-biphenyl-2-
124 d \_/ carbonyl)-piperazin-1-yl]-piperidin-
Q 1-yl}-methanone
20
e Sn
(1H-Benzotriazol-5-yl)-{4-[4-(3'-
Compound trifluoromethyl-biphenyl-2-
125 d carbonyl)-piperazin-1-yl}-piperidin-
1-yl}-methanone
25
o o
}_s ‘/\N/U\ 4-[1-(2-Ox0-2,3-dihydro-
c d N F benzothiazole-6-carbonyl)-
on;gcéun £ piperidin-4-yl]-piperazine-1-
carboxylic acid 4-trifluoromethyl-
o benzyl ester
30

>\-NH (\ 4-[1-(2-Thioxo-2,3-dihydro-1H-
N_J O/\©>< benzoimidazole-5-carbonyl)-
Compound O/ £ piperidin-4-yl]-piperazine-1-
127 carboxytic acid 4-trifluoromethyl-
0 benzyl ester
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trifluoronethyl

H- Benzotri azol e- 5-

- phenyl) - et hyl
car bonyl ) - pi perazi n-1 - A- pi peri di n-
phenyl) - pyvopary/1is4sone 4-[ 1- (1H Benzotri azol e- 5-
pi perazi ne-1-carboxylic acid 2- nethyl-2Hindazol
2010/ 115491PCT/ EP2010/ 001323 40

car bonyl) - pi peri
[ 3, 3] bi t hi ophenyl-5-yl net hyl
car bonyl ) - pi peri di n-4-y1] -

ester 1-{4-[4-(1H Benzotri azol e-5-
1-y1}-3-(3,5-dichloro-4-fl uoro-
car bonylprTmrp@viodisns 4- y1] -
-3-ylmethyl ester WO

15 20 Compound 135 4-[1 -(1
| n-4- A- pi perazine-1-carboxylic acid
ester Conmpound 136 4-[1-(1H Benzotriazol e-5-
piperazine 1(parboxylic aci d

benzo[ 1, 3] di oxo01- 5- yIrrethX:= ester

Compound
128

Compound
129

10

Compound
130

15

Compound
131

20

Compound
132

25

Compound
133

30

Compound
134
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4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl)-
piperazine-1-carboxylic acid 3-
trifluoromethoxy-benzyl ester

(o]
a
;=N (\ 1-{4-[1-(1H-Benzotriazole-5-
'\@( O/“\) ¢ carbonyl)-piperidin-4-yl]-piperazin-
F
(o]

1-yl}-3-(3-chloro-4,5-difluoro-
phenyl)-propan-1-one

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-piperazin-
1-yl}-3-(3,5-dibromo-4-methyl-
phenyl)-propan-1-one

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yi]-
piperazine-1-carboxylic acid 1-(4-
chloro-phenyl)-1H-[1,2,3]triazol-4-
° ylmethyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
F piperazine-1-carboxylic acid 1-(4-
trifluoromethyl-phenyl)-ethyi ester

1-{4-[4-(1H-Benzotriazole-5-

/N=N N/ON/N\/\Q(G Arta i ! _
. N o
.@(O a 1-yl}-3-(3,5-dichloro-4-fluoro-

carbonyl)-piperazin-1-yl}-piperidin-
phenyl)-propan-1-one

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl]-

SN piperazine-1-carboxylic acid 2-

methyl-2H-indazol-3-ylmethyl
ester



137 4-[1-(1H Benzotri azol e-5- carbonyl)-piperidin-4-yl]- piperazine-1
-carboxylic acid 2,3- dihydro-benzo[1, 4] di oxi n-6- ylnmethyl ester Conpound
138 wo-20/HsBenzot ri azol -5-y1) - 1- (4-{4- PCT/EP2010/001323

F[ 2- (4-trifluoronethyl -phenyl)- acetyl]-piperazin-I-yl)-piperidin-I-

yl) -ethanone 25 30 Conpound 139 4,f1-(2-1 H Benzotriazol -5-yl -
acetyl)-piperidin-4-yll-piperazine- 1-carboxylic acid 3,5-bis-
trifluoronethyl-benzyl ester Conpound 140 4-[1-(2-1H Benzotriazol-5-yl-
acetyl)-piperidin-4-yl]-piperazine- 1l-carboxylic acid (3,5-dichloro-
phenyl)-am de WD 2010/ 115491PCT/ EP2010/ 001323

5
(o]
SN i/\ ) 4-[1-(1H-Benzotriazole-5-
Compound "\) carbonyl)-piperidin-4-yl}-
135 O/ /Y piperazine-1-carboxylic acid
I [3,3bithiophenyl-5-yimethyl ester
10
o]
N |/\“)|\ 4-[1-(1H-Benzotriazole-5-
Compound “\) o carbonyl)-piperidin-4-yi]-
136 O/ o—/ piperazine-1-carboxylic acid
I benzo[1,3]dioxol-5-yimethyl ester
15
(o]
=N I/\N/U\ 4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
Con;gc_;und O/N\/l o piperazine-1-carboxylic acid 2,3-
‘K) dihydro-benzo[1,4]dioxin-6-
0 ylmethyl ester
20
N 9 /™ p . 2-(1H-Benzotriazol-5-yl)-1-(4-{4-
Compound u‘w_@_}_N <:>_N\__/ . [2-(4-trifluoromethyl-phenyl)-
138 F acetyl]-piperazin-1-yl}-piperidin-1-
' yl)-ethanone
25
/N=N
i £ 4-[1-(2-1H-Benzotriazol-5-yl-
Compound acetyl)-piperidin-4-yl]-piperazine-
139 O . 1-carboxylic acid 3,5-bis-
trifluoromethyl-benzyl ester
[o] F
30

= (0] /\ [o] [o] .
Lb}n N N——/< ;{ 4-[1-(2-1H-Benzotriazol-5-yl-
Compound N acetyl)-piperidin-4-yl]-piperazine-
140 1-carboxylic acid (3,5-dichloro-
phenyl)-amide
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41

Conpound 141 2-(1 H Benzotriazol - 5-vyi
[2-(3,5-bis-trifluoronethyl-phenyl) -

acetyqg-p

)-1 -(444-
perazin-1 -yl}-p

- y0- et hawore10/1159110 Conpound 142 6-(4-{442- (3, 5- Bi s- cirfireanoosthyl -

phenyl) - acetyli - pi perazin-1-yl}-

benzooxazol - 2- one

pi peri di ne- 1- car bonyl)-3H
: OXi 4-[4- (1HBenzpiri azol e-5- carbonyl) - pi perazin-1-yl]-
pi peri di ne-1-carboxylic acid 2,3,5,6-tetrafluoro-4- trifluoronethyl-benzyl

ester 4-[1-(1H Benzotriazol e-5- carbonyl)-piperidin-4-y1J-
pi perazi ne-1-carboxylic acid 4- chloro-3-trifluoronethoxy-benzyl ester

N Q /\
2y O
Compound ”"@j N/

141
5
Compound
142
10
Compound
143
15
Compound
144
20
Compound
145
25
Compound
146
30
Compound
147

35

N=N

Ne=N

F.

F

2-(1H-Benzotriazol-5-yl)-1-(4-{4-

[2-(3,5-bis-trifluoromethyl-phenyl)-

acetyl}-piperazin-1-yl}-piperidin-1-
yl)-ethanone

6-(4-{4-[2-(3,5-Bis-trifluoromethyl-
phenyl)-acetyl]-piperazin-1-yl}-
piperidine-1-carbonyl)-3H-
benzooxazol-2-one

4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl}-
piperidine-1-carboxylic acid 3-
chloro-4-trifluoromethoxy-benzyl
ester

4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yi}-
piperidine-1-carboxylic acid
2,3,5,6-tetrafluoro-4-
trifluoromethyi-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
chloro-3-trifluoromethoxy-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
bromo-5-chloro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yi}-
piperazine-1-carboxylic acid 3,5-
dimethyl-benzyl ester

peridin-1



4-[1-(1H Benzotri azol e- 5-

4-[ 1- ( 1H-\Benamirsmzo0l e- 5-
pi per azi ne- 1-carboxylic acid 3,5- dinethyl
2010/ 115491PCT/ EP2010/ 001323 42 Co
4-[1-(1H Benzotri azol e- 5-

und 148
carbonyl) - pi peridin-4-y1] -

pi perazi ne- 1-carboxylic acid 3, 5- dibronD-benzyI

4-[1-(1H Benzotri azol e- 5-
plpera2|ne 1- carboxylic aC|d 4- et

4-[1-(1H Benzotri azol e-
-car boxyl i ¢ a&omrpuad (|
carbonyl) plperlaﬁh 4-y1]

ester 4-[1-(1H Benzotriazol e-§-
5
Compound
149
10
IN=N
Compound
150
(o]
15
/N=N
Compound
151
(o]
20
/N=N
Compound
152
(o]
25
YSC g |
g
Compound
153
30
/N=N
Compound
154
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P)L
piypefi d
ester

\_J

~Cr
O,
P
cagds

car bonyl) - pippridin

- benzyl
reil

car bonyl) - pi peridi n-4-y1] -
pi per azi ne-1-carboxylic acid 3- brono-5-chl oro-benzyl
car bonyl ) - pi peridin-4-yl1-

ester
PCT/EP2010/001323

ester WO

ester
-yll-
anyl -penzyl
4 yl]
1- ( 1HoF ?mfbtpmpa%ﬂedls-
i ne- 1-car beyI i ¢ PiRSTaging:1- tﬁ?Y""@é‘
car bonyl ) - pi peri di n- 4-

ester
&I Benastiazole-5-

| ester

Piom

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
methyisulfanyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3,5-
dimethoxy-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
ethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3-
chloro-5-fluoro-benzyi ester

4-[1-(2-Ox0-2,3-dihydro-
benzothiazole-6-sulfonyl)-
piperidin-4-yll-piperazine-1-

carboxylic acid 3,5-bis-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yi]-
piperazine-1-carboxylic acid 3-
bromo-5-fluoro-benzyl ester



pi perazi ne- 1-carboxylic acid 3- chloro-5-fluoro-benzyl ester
4-[1-(2-0xo0-2, 3-di hydro- benzot hi azol e-6-sul fonyl) -

pi peri di wo-29idrpiogper azi ne- 1- carboxylic acid 3, 5-bis- PCT/EP2010/001323
trifluoronethyl-benzyl ester 4-[1-(1 H Be nzotriazol e-5- carbonyl

)-pi peridin-4-yl]- piperazine-1 -cagboxyl ic acid 3- bronp-5-fluoro-benzyl
ester WD 2010/ 115491PCT/ EP2010/ 001323 4-[1-(1H Benzotri azol e-5-

car bonyl ) - pi peridi n-4-yl]- piperazine-1-carboxylic acid 4- brono-benzyl
ester 4-[1 -(1 H Benzotriazol e-5- carbonyl)-piperidin-4-y1]-

pi perazi ne- 1-carboxylic acid 4- brono-2-fluoro-benzyl ester

4-[1-(1H Benzotri azol e-5- carbonyl)-pi peridin-4-y1]-

pi per azi ne- 1-carboxylic acid 4- brono-2,6-difluoro-benzyl ester 4-[1 -(1

H Benzotri azol e-5- carbonyl)-pi peridin-4-yl]- piperazine-1 -carboxylic acid
3- fluoro-4-trifluoronethyl-benzyl ester (1 H Benzotriazol-5-yl)-{444-(5-
br omo- benzof ur an- 2- carbonyl) - piperazin-1 -yl}-piperid in-1 -yl}- nethanone
1-{441- (1H Benzotri azol e- 5- 0

NN o ”/U\”/\Q\ 4-[1-(1H-Benzotriazole-5-
Compound N\) B carbonyl)-piperidin-4-yl}-
155 O/ piperazine-1-carboxylic acid 4-
bromo-benzyl ester

10
o]
=N (\N/“\Q/bj@\ 4-[1-(1H-Benzotriazole-5-
Compound N\) B carbonyl)-piperidin-4-yl}-
156 O/ piperazine-1-carboxylic acid 4-
I bromo-2-fluoro-benzyl ester
15
0 F
SN h"/u\"/gij\ 4-[1<(1H-Benzotriazole-5-
Compound “\/I - carbonyl)-piperidin-4-yl]-
157 O/ piperazine-1-carboxylic acid 4-
bromo-2,6-difluoro-benzyl ester
[¢]
20
o
Ny (\NJ\ F 4-[1-(1H-Benzotriazole-5-
{ F carbonyl)-piperidin-4-yi]-
Corr;ggund O/N\) M\@p piperazine-1-carboxylic acid 3-
fluoro-4-trifluoromethyl-benzyl
) ester
25
[o]
M= (N (1H-Benzotriazol-5-y!)-{4-[4-(5-
Compound N\) Br bromo-benzofuran-2-carbonyl)-
159 O/ piperazin-1-yl}-piperidin-1-yl}-
methanone
[e]
30

Je=n & “)J\/K@ 1-{4-[1-(1H-Benzotriazole-5-
Compound N\/l o carbonyl)-piperidin-4-yl]-piperazin-
160 O/ r——l—F 1-yl}-2-(4-trifluoromethoxy-

F phenoxy)-ethanone
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car bonyl ) - pi peri di n-4-yl1}-pi perazin- 1-y1}-2-(4-trifluoronethoxy-
phenoxy) - et hanone WD 2010/ 115491PCT/ EP2010/ 001323 4-[1 -(2-Thi oxo-2, 3-d
i hydr o- 1 W0 2ommaedom i dazol e- 5- carbonyl ) -  pi peri di n- 4- y PLTPp@nmaaine- 1-
carboxylic acid 3,5-bis- trifluoronethyl-benzyl ester
4-[4-(1H Benzotriazol e-5- carbonyl)pi perazin-1-yl]-

pi peri di ne-1-carboxylic acid 3, 5- bIS trifluoronethyl-
411- ( 2- 0xo0- 2, 3-di hydro- benzot hi azol e- 6- car bonyl ) -
piperidin-4-y1}-piperazine 1- carboxyl yc acid, 3, 5-bis-
trifluoronethyl - benzyl ter 1-(444; I az0ly§1-2-Thioxo-2,3-dihyd
car bonyl) - plpera2|n - |per|d|

benzyl ester

_1 H-

propane- 1,
pi per azi ne- 1

Compound 167

Eﬁ%ﬁ&yllc a

4-[1-(1H Benzotri azol e- 5-

di f |l uor o-

Fo F

F

=t ri fharesipnmRESN-b-cR

(
- carbonp&kmﬂi@@npﬁbmzﬂeyl]
trifl uor coaedoRyiic-abid 3Ayis-est er
caeronyI ) - pi peri d| n-4-y1] - trifluoromethyl-benzyl ester

pi pex azi ne- 1-carboxylic acid 3- brono-4-trifluoronethoxy-benzyl

Vel

ester

4-[4-(1H-Benzotriazole-5-

Compound carbonyl)-piperazin-1-yi}-
162 F piperidine-1-carboxylic acid 3,5~
1 F bis-trifluoromethyl-benzyl ester
10
) Fo F
>_5 |/\ 4-[1-(2-Ox0-2,3-dihydro-
c d N F benzothiazole-6-carbonyl)-
on’;%gun O/ piperidin-4-yl]-piperazine-1-
F carboxylic acid 3,5-bis-
) F trifluoromethyl-benzyl ester
15
(]
: SN . 1-{4-[4-(1H-Benzotriazole-5-
Compound carbonyl)-piperazin-1-yl]-piperidin-
164 N ¢ 7 1-yl}-3-(4-trifluoromethyl-phenyl)-
n propane-1,3-dione
20
(o] F .
- (\N)’\«\@ﬁg 4-[1-(1H-Benzotriazole-5-
1 carbonyl)-piperidin-4-yl]-
Compound O/ N\/l F piperazine-1-carboxylic acid 3,4-
165 F difluoro-5-trifluoromethyl-benzyl
e} ester
25
- I/\N)k(/\c[e 4-[1-(1H-Benzotriazole-5-
{ carbonyl)-piperidin-4-yl]-
Compound O/ N\) by piperazine-1-carboxylic acid 3-
166 I F bromo-4-trifluoromethoxy-benzyl
o ] ester
30
= '/\N)l\ﬁ/\(j\ 4-[1-(1H-Benzotriazole-5-
Compound N o carbonyl)-piperidin-4-yl]-
167 O r/kF piperazine-1-carboxylic acid 4-
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difluoromethoxy-benzyl ester



r/\./NONIL 4-[1-(1H Benzotriazol e-5- carbonyl)-piperidin-4-yl]-

pi per azi ne-1-carboxylic acid 4- difluoronethoxy-benzyl ester WO

2010/ 115490RCIVEHRPA®10/ 001323 45 4-[1-(1H Benzotri azol @CHAEP2010/001323
carbonyl) - pi peridin-4-yl]- VLF piperazine-1-carboxylic acid 4-

di f1 uoronet hyl sul f anyl - benzyl ester454-[1-(1 H Benzotri azol e- 5-
carbonyl) - pi peridin-4-yl] - piperazine-|l-carboxylic acid (R - 1
-(3,5-bis-trifluoronethyl-phenyl)- ethyl ester 4-[1-(1H Benzotri azol e-5-
car bonyl ) - pi peridin-4-yl]- piperazine-;-carboxylic acid

2,2,2-trifluoro-1-p-tolyl-1- trifluarg -ethyl es ( f-8 }
H-Benzotrlazole 5- car bgny ) piperﬁg$ﬁ¥? plperazigk; né%%tgéﬁw;% acid
(S)- 1 -(3,5-brempeynd yor th@ﬁ%yl )-8

i i di n-4-0] -

_ e est @l’pel‘hz{na—1 =dafboxylic acid 4-
H Benzot ri azol e- 3%8 car bon er azdimerdmetigiduta-benzaci d
1- (3,5-bis-trifluoronethyl-paenyl)- ethyl ester 4-[1-(1H Besteotri azol e-5-

car bpnyl ) - pi peri di n-4-0] - pi perazi ne-1l-carboxylic acid 2-
met hy1- 5- phenyl - f uran- 3- yl m et hyl

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid (R)-
1-(3,5-bis-trifluoromethyl-phenyl)-

N=N

, o8
Con:%gund ”’b\[( O/N\)

o ethyl ester
10
F F
i 4-[1-(1H-Benzotriazole-5-
= F carbonyl)-piperidin-4-yl}-
Compound ™ F piperazine-1-carboxylic acid
170 2,2,2-trifluoro-1-p-tolyl-1-
) trifluoromethyl-ethyl ester
15
o] F .
- (\.«“\ 4-[1-(1H-Benzotriazole-5-
{ N F carbonyl)-piperidin-4-yl}-
Compound O/ piperazine-1-carboxylic acid (S)-
7 ¢ 1-(3 5-bis-trifluoromethyl-phenyl)-
. e F ethyl ester
20
_ o o
- '/\N)J\ 4-[1-(1H-Benzotriazole-5-
{ N F carbonyl)-piperidin-4-yl]-
Compound O/ piperazine-1-carboxylic acid 1-
172 F (3,5-bis-trifluoromethyl-phenyl)-
5 F ethyl ester
25
o
Ne=h N 4-[1-(1H-Benzotriazole-5-
N N d carbonyl)-piperidin-4-yi]-
Compound piperazine-1-carboxylic acid 2-
173 methyl-5-phenyl-furan-3-ylmethyl
° ester
30

B M 4-[1-(1H-Benzotriazole-5-

o { carbonyl)-piperidin-4-yi]-
yl)-piperidin-4-yl]
Compound W\/‘ piperazine-1-carboxylic acid 2-(4-
174 chloro-phenyl)-4-methyl-thiazol-5-

% yimethyl ester

35



ester 4-[1 -(1 H Benzotriazol e-5- carbonyl)-piperidin-4-yli-
-carboxylic acid 2-(4-
WO 2010/ Wb6491WAGCTH9EP2010/ 001323 46
car bonyl ypi peri di n-4-y1] -
chl or o- pheny1) - 2- oxo- oxazol i di n- 5-
1-{4-[1- (1H Benzotri azol e- 5-
1-y1}-3- (3, 4-di net hyl - phenyl) -

met hyl
car bonyl ) - pi peri di n-4-y1] - pi perazi n-

but an-1-one Conmpound 177 1-{4-[1-(1

ester

ester

Compound 175 4- eciaBenpobvr3eazol e- 5-
pi perazi ne- 1-carboxylic acid 3-(4-

10 Conpound 176

H Benzotri azol e-5- carbonyl) - pi peri dbn-4- A-pi perazin-.1
OAOQ’QA

o]

-yl}-3-(4-trif|uoronethy#iphenyl)-

HN,

10

15

20

25

30

35

Compound
175

Compound
176

Compound
177

Compound
178

Compound
179

Compound
180

Compound
181

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-ylj-
piperazine-1-carboxylic acid 3-(4-
chloro-phenyl)-2-0xo-oxazolidin-5-
yimethyl ester

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-piperazin-
1-yi}-3-(3,4-dimethyl-phenyl)-
butan-1-one

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-piperazin-
1-yl}-3-(4-trifluoromethyl-phenyl)-
butan-1-one

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 1-
(3,5-bis-trifluoromethyl-phenyl)-
cyclopropyl ester

(1H-Benzotriazol-5-yl)-(4-{4-[2-(4-
chloro-phenyl)-
cyclopropanecarbonyl}-piperazin-
1-yl}-piperidin-1-yt)-methanone

2-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl]-piperidin-
1-yl}-N-(3,5-bis-trifluoromethyl-
phenyl)-acetamide

2-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl}-piperidin-
1-y1}-N-(5-chloro-2-methoxy-
phenyl)-acetamide

pi perazine-1
chl or o- phenyl) - 4- net hyl -t hi azol - 5- vyl net hyl



but an-1 -one

Fcar bonyl ) - pi peri di n-4-y1}-
(3, 5- bi s-woizbiumasomet hyl - phenyl ) - cycl opr opyl

Compound 178

4-[1 -(1 HBenzotriazol e- 5-

H Benzotri azol -5-y1)-(4-{442-(4- chl oro-phenyl)-

cycl opr opanecar bonyl Fpi perazi n-

Compound 180 2-{414-(1H Benzotri azol e-5-

carbonyl) - pi perazi n-1-yli-pi peridi n-

phenyl) - acet am de 30 Cbnpgumd 181

10

15

20

25

30

35

Compound
182

Compound
183

Compound
184

Compound
185

Compound
186

Compound
187

Compound
188

Cl

ester

pi per azi ne- 1-carboxylic acid 1-

20 rCompoanao Bz (1

1 4y1}-piperidin-l-yl)-nethanone 25 C

1-yl I -N-(3,5-bis-trifluoronethyl -

4-{[1-(1H-Benzotriazole-5-
carbonyl)-pyrrolidin-3-yl}-methyl-
amino}-piperidine-1-carboxylic
acid 4-trifluoromethyl-benzyl ester

4-[1-(2-Ox0-2,3-dihydro-
benzooxazole-6-sulfonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 3-chloro-5-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzoftriazole-5-
carbonyl)-piperidin-4-yl]-3-oxo-
piperazine-1-carboxylic acid 3,5-
bis-trifluoromethyl-benzyl ester

4-{4-[(1H-Benzotriazole-5-
carbonyl)-amino}-cyclohexyl}-
piperazine-1-carboxylic acid
benzyl ester

4-{4-[(1H-Benzotriazole-5-
carbonyl)-amino]-cyclohexyi}-
piperazine-1-carboxylic acid 3,5-
bis-trifluoromethyl-benzy! ester

4-{4-[(1H-Benzotriazole-5-
carbonyl)-aminoj-cyclohexyl}-
piperazine-1-carboxylic acid 3-
chloro-5-trifluoromethyl-benzyl
ester

4-{4-{(1H-Benzotriazole-5-
carbonyl)}-amino]-cyciohexyl}-
piperazine-1-carboxylic acid 4-
trifluoromethylsulfanyl-benzyl
ester



2-{4-[4-(1H Benzotri azol e-5- carbonyl) - pi perazi n-1-y1}- pi peri di n-

1-y1}- N (5-chl oro-2- nmet hoxy- phenyl)-acetamde 4-{[1-(1 H Benzotri azol e-5-
car bonyl)wpyproolisein- 3- y1J- net hyl - ami nol - pi peri di ne- 1- earhezyioiocizazi d
4-trifluoronethyl -benzyl ester

441- (2- 0xo- 2, 3- di hydr obenzooxazol e- ggsul fonyl ) -

pi peridi n-4-yl1-pi perazine-1- carboxylic acid 3-chl oro-5-
trifluoronethyl-benzyl ester 4-E1 -(1 H Benzotri azol e-5-

car bonyl ) - pi peridi n-4-yl]-3-o0xo0- piperazine-1-carboxylic acid 3, 5-
bis-trifluoromethyl-benzyl ester 4-{4-[(1 H Benzotri azol e-5-

car bonyl ) -am no] - cycl ohexyl}- pi perazi ne-1-carboxylic acid benzyl ester
4-{4-[ (1H Benzotri azol e-5- carbonyl)-am noj-cycl ohexyl}- piperazine-1
-carboxylic acid 3,5- bis-trifluoronethyl-benzyl ester 4-{4-[(1

H Benzotri azol e-5- carbonyl)-amino]-cycl ohexyly piperazine-1 -carboxylic
aci ®d 3- chloro-5-trifluoronethyl-benzyl ester 444-[(1H Benzotri azol e-5-
car bonyl ) - am no] - cycl ohexy1}- pi perazi ng-1-carboxylic acid 4-
trifluoronethyl sul fanyl -benzyl ester 15491 PECH4-[ER2B4rb0iadcte 8-

Compound o qarbon_yl)—amino]—cyclohexyl}-
189 F piperazine-1-carboxylic acid 3-
N/: H fluoro-4-trifluoromethyl-benzyl

N ester

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

10

stereoisomers thereof, including mixtures thereof in all ratios.

15 For the avoidance of doubt, if chemical name and chemical structure of the

above illustrated compounds do not correspond by mistake, the chemical structure

is regarded to unambigously define the compound.

20 All the above generically or explicitly disclosed compounds, including preferred
subsets/embodiments of the herein disclosed formulae (la), (Ib) and (i1} or (lib) and
Compounds 1 to 189, are hereinafter referred to as compounds of the (present)

invention.

25
The nomenclature as used herein for defining compounds, especially the

compounds according to the invention, is in general based on the rules of the

IUPAC organisation for chemical compounds and especially organic compounds.

The terms indicated for explanation of the above compounds of the invention
30 always, uniess indicated otherwise in the description or in the claims, have the

following meanings:

The term “unsubstituted” means that the corresponding radical, group or moiety

has no substituents.

35 The term "substituted" means that the corresponding radical, group or moiety



48 10 Conpound 189 4-{44(1H Benzotri azol e-5-

carbonyl) - am no] - cycl ohexyl } - pi perazi ne-1-carboxylic acid 3-

fl uor o- 4-woizblasomet hyl - benzyl ester and the physi ol ogctaipkgromcs3ept abl e
salts, derivatives, prodrugs, solvates and stereoisoners thereof, including
m xtures thereof in all ratios. 15Fgs the avoi dance of doubt, if chem cal
name and chem cal structure of the above illustrated conpounds do not
correspond by m stake, the chem cal structure is regarded to unanbi gously
def i ne t héhas@mpmumbre 30p¢tituerite Vilberesa tpelival hassd plurality efkqlbistiiuehts, aidal osed

Formul ae. (FgeTon PLishoRs Sl e 1L SRR TR SLATANIN ore Mgl ©Lre ' o' 0%
her ei naf t endapehdentlydbftone amothenpodddnobheedto Hepdestal.) i nvention. 25 The

nonmencl ature as used herein for defining compounds, especially the
conpounds acdbedémtp ‘akyt’ loe “Arasawell as pthies gioupg badna thebpreixl “aki fohther ul es of

the 9 UPAC ORARAL 3O RVE AlonGBRITIE By 0 TROMILS o AN SRR Rl deafgan! ©

conmpounds. ernms I ndicate or exp abdve conpounds of

t he i nventradinalS@dichaysy babrasbed odstaigkiechairhardpreterably hhee dds 8rcagicnon or i n
t he cl ai Vi f ' | : T " un [ " means
that the SRS S, Catnaenit, G CoEring ol IR Ml iRURRb A MeBF SSTRe
t erm " substnetGrCedBublechorel arbalkyrivis aideastope CdCrigple ddnd ahlkyrgiompy or  noi ety

29 has oneliof Bl a1Sd!Ritd 4t1ell Bne 1Bl o Bl AT BLaBiRs B Bl Likyi S
substijtuents, and a selection of various substrtuents 1s speciftied, the

substd t ueradicals eres eiel, edhyil e proeytl Gopropyb h-tmityd, isoltilesecabuatyldterhigtylneed t o

be identica . B " "A Qs | g g havi ng
the prefix %W" 'SPy%ﬂ{ﬁhg{ep re|cr)1 slgtéh(ﬂ*e Q'EyhizsA"f %\?‘én {/Ioor?’ ré’%lﬁg%y(l)’%a@%}@ﬁi C
sat ur at ed isghexyls atheptv, edodtyldn-ooaylbordecy di-vadiecyiin-dddacyly nHetragessiched or

straight - | | —

&1 o al ap B BESr BEFE Mol niug ooy FRAFIATDL RLFEML o ot | cast
one C C ddthyGHG -GiHaCHIGnyCe=Chl: HGrh 3 tbutany!, Gedtenyi, pexerybmépteaykynyl s may
addit5 onal - i tabl

al klyl 10radé;¥% ,z;%té{&ge%ﬁ{é?) htf‘}jgééer{yh% %O%C %r_ 0 yﬁ%d%ieggggggﬁﬁ,-aérﬁ/!'g%)f@{)?j?I-Isogut$I ,
sec- but yl ,enybdbetanyl [doces-parnyl (Z)idosopdateplyl, ethwoylppiopynyl (1@+Ceeityl , 2- or
3-net hyl - pegt - I - he ' I sy Y Eiany i e nonyl |
n-decy?/, n-nn)f?e'*éiiﬁ’,“ﬂﬁ‘%e?ﬁ'é@?: ﬁ%%ytn ’t?‘g @/11 ?Ct%whexag'glcl:@?%?%@gc'tsaiarggw,

n- i cosanylglkyh-AlGeealiltadicat isyereexample amethyl, gthypeiepy!, (sopCRYCHETZHD ;

- CH=CH Qﬁsoﬁu@l,:tgh@ulw)’ but enyl, pentenyl, hexenyl, heptenyl,

20
The term “(Cy-Cso)alkyl” for the purposes of this invention refers to acyclic

saturated or unsaturated hydrocarbon radicals which may be branched or straight-

chain and have 9 to 30 carbon atoms, i.e. Cg-3p-alkanyls, Ce-30-alkenyls and Cy-30-

alkynyls. Cq-30-Alkenyls have at least one C-C double bond and Cg-3p-alkynyls at

25 least one C-C triple bond. Cs-3p-Alkynyls may additionally also have at least one C-C
double bond. Examples of suitable (Cg-Csyp)alkyl radicals are tetradecyl, hexadecyl,
octadecyl, eicosanyl, cis-13-docosenyl (erucyl), trans-13-docosenyl (brassidyl), cis-

15-tetracosenyl (nervonyl) and trans-15-tetracosenyl.

The term “cycloalkyl” for the purposes of this invention refers to saturated and
30 partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3
rings, that contain 3 to 20, preferably 3 to 12, most preferably 3 to 8 carbon atoms.
The cycloalkyl radical may also be part of a bi- or polycyclic system, where, for
example, the cycloalkyl radical is fused to an aryl, heteroaryl or heterocyclyl radical
as defined herein by any possible and desired ring member(s). The bonding to the

35 compounds of the general formula can be effected via any possible ring member of



15o0ct enyl, octadi enyl, octadecenyl, octadec-9-enyl, icosenyl, icos-11-enyl,
(2)-icos-11- enyl, docosnyl, docos-13-enyl, (Z)-docos-13-enyl, ethynyl,
propynyl weoCha/G&SH, - CC-CH3), butynyl, pentynyl, hexymrgir/Erh@ptoygrsgs
octynyl. Especially preferred is Cl-4- alkyl. A Cl-4-alkyl radical is for
exanpl e a nethyl, ethyl, propyl, isgpropyl, butyl, isobutyl, tert-butyl. 20
The term " (C9-C30)al kyl" for the purposes of this invention refers to
acyclic saturated or unsaturated hydrocarbon radicals which nay be branched
or strai ghhe cycoalkid natlitedlexadnples Glsuitablearyclabieyizadicale ar@@yc&ﬁbraﬂ))n,anyl S,

o 301 Kk sl Ao bR BT SN 8 by ©©

C9- 30- Al kyayglopemtagy! anjdlct/clomtdadhgn)dl Espduinlig petfeiredhste @ﬁ@g-@cﬂbaikw Bhe Chond.
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(br &si dylcyplobem.&ycbhemybsmmmt)(l nervonyl) and trans-15-tet racosenyl . The
term "cycloal kyl" for the purposes of this invention refers to saturated

and 30parti alThg tems a’tet&rac)@dn 'fomtharmumeases of thid ingertiotrretens tmommono- or

/ ' bly 3t
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sui tabl e @fﬁiﬁfmdramll%aﬁl@yare phenyl bi phenyl, naphthyl, 1-naphthyl,
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1, 2, 354- t et r aHiateBRapAemean!” faHibe pysroses of E‘I'Sr'BHeVHWIreﬁeﬁ %’h’fe%% 15.35The term
"heteroaryl"™ for the purposes of this invention refers to a 3 to 15, 51
preferably 5 to 14, nore preferably 5-, 6- or 7-menbered nono- or

pol ycyclic aromatic hydrocarbon radical which conprises at |east 1, where
appropriate also 2, 3, 4 or 5 heteroatons, preferably nitrogen, oxygen
and/ or sulfur, where the heteroatons are identical or different. The nunber
of mtrogen atoms |s pref erany 0, 51 2 or 3 and that of the oxygen. and
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benzof uranyl, benzot hi adi azol yl, benzot hi azol yl, benzot hi enyl,
benzoxazol yl, carbazolyl, cinnolinyl, dibenzofuranyl, dihydrobenzothienyl,
furanyl, woramanydol furyl, 15im dazolyl, indazolyl, indecirmpkoioiondesi zi nyl,
i ndol yl, isobenzyl furanyl, isoindolyl, isoquinolinyl, isoquinolyl,

i sothiazolyl, isoxazolyl, naphthyrigjnyl, oxadiazolyl, oxazolyl,

phenazi nyl, phenot hi azi nyl, phenoxazi nyl, phthal azinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl,

pyri m di nydrefepghly fital§4, mererprefiesdbly o bnazbiviembered)oionod d>rr'gdlycyqlu:i nol yl ,

qui noxal i ny \ t i ophenyl ,
triazi nyI %magtgg}/cﬂ?%r%n r@a@%%ﬁ%ﬂﬁg%\géﬁé QI“ wh%% %III? B%Ina\}% I‘lﬁo%:, t he
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10accor di nguinazotibdyveuinehyinguinolsl, ohiapxalisyatatwepliyd thiadiagehd dipigenlyt om  The
attﬁg ment,. I eg. JIII%R?IOII%QI%XPL art%g‘.?,c')gener al fornmula is via the oxygen atom

Exa es are Xy, 1-napht hyl oxy, blphenyloxy,
| ndanyl oxy. &Iﬁé g@rgnﬁsoﬁhﬁ%gﬁegémmmﬁﬁ SheerhR s loamyl, for the

pur poses of th| S | ers eteroary ( |“cal according to
above def i‘eycioakylallut, alkylefﬂ%(ewltdﬂeé@fogy%hylafﬁw atfe “ayleiohnent to the
oyr 1ol yi axg o fRRERE Sha HAIOr Hen R Y ST A A o brA 891 215
t er m " car bang/hetervaryl eegr wﬁ'yﬁls dﬁﬁlh@d ?bOVQD Iand IIIEe UG éé‘etﬁ’foQMGIYb ai'YI\s"‘@ﬁt i on
refezs to e &R;I acﬁéaq)I%on%QcT Iftq%%o@pgﬁh&’bﬂﬁé Qﬂé(rIaI foI'rﬁ[lIat\IH:"arPHIkﬂoses of

this i nvention refers to a %r wher el n kyl 15 as
def i ned heradical, pﬂ&f@rabb’r%caalkﬂxwgﬁﬂb@ﬁﬁ pre ab')ﬁﬂqﬂz@)&’b@dﬂﬁﬁhyl for the
purposes of this invention refers to a "alkyl-OC(0)-" group, wherein alkyl

i's as defi nedhecesn figlkdeier tabioxy™ &r Kie@HipPases of dris iventiayigisRio 3t thi s

| nvention él%ﬁl%&cél%c@prd ky Ia QY é’tIffIfMIon th&lli@Hitach®i 86 gh %x?ééﬁyétoInSTﬁé def i ned
her ei n. term "hal oal purposes of this invention refers
to a§bal kyattaphoept testhe epmpedn féh%gmrfp@%@'sa‘t'a themeygematadar bon at om
SubstT t ueng, +IQS afe %@%&y, @%@Iﬁ)&% yi8%y, %?(Idd}?qswégéﬂ Preferrdd@ term

"hal ogen", ogen atom ogen su stltuent for the purposes
of this i n\ferﬁw-@hyl@eff &rwing hegpeicated NWMPPEChERIPIPAIOASe, a plurality of
fluorine (F, fluoro), bromne (Br, brono), chlorine (d, chloro), or iodine
(1, iodo) at oFhe temR ecxrasiylony’| arsycienlaxy oigehe Purpesesaf dije veatiy

'per hal 0gepyers &4 §cyEISARAFAiIVA la¥cdrBing MO abo! defRRion Ikt idftacheB$s Bhuent s,
where each substitiuent can be sel ected i ndependently 53 fromthe group

consBSt i ngowEen atRIRi The atiashventie, the pempeindsl “I%Qﬁ’}%aI forppidisedt er ef er abl y
means a fluorine, chlorine or bromine atom Fluorine is nost preferred,
when the hal ogens are substi tut ed on an al kyI (hal oal kyl') or al koxy group
(e.g. CF3 and CF30). The term "hydroxyl" or "hydroxy" neans an OH group.
The term "conposition”, as in pharnmaceutical conposition, for the purposes
of this invention is |ntended to enconpass a product conprising the active
|ngred| ent(s) and the inert ingredient(s) that make up the carrier, as



10product which results, directly or indirectly, from conbination,

conpl exati on or aggregation of any two or nore of the ingredients, or from
di ssoci atworronf1184%@ or nore of the ingredients, or fromporhPeomwyppse3 of
reactions or interactions of one or nore of the ingredients. Accordingly,
the pharnaceutical conpositions of g¢he present invention enconpass any
conposi tion made by adm xi ng a conpound of 15the present invention and a
pharmaceutically acceptable carrier. The ternms "adm nistration of" and
"admni ni Zt eniygen atont Expoples ash@mldpﬁfylgmdfy@olmdylom cgdagemoﬁow Jdi ngt.a t
compoun 9@5 [pau ention to
the indivi C'BPSX &&é&#‘ s@d%eréﬁ”ﬁo)& ﬁ?ef%grm g FDCXEI vg(y‘é& unt" refers
t o any anuwwingdhe tndibatey mumb@ i garbeocalemnsal agent that will elicit the

bi ol ogi cal or nedical response of a tissue, system aninmal or human that is
bei ng sought Thederm rt@teancx@lylw @rﬂ@%empomofdlnismwemi@i tefersfuat her nore, the
terrd "t her conpar ed
to & corr dongant bl abfiriny % 0N herrlR AN M ARRU aiehdhe A5mC T

i npr oved tMﬁmhmaneahe agmppurEseaftheaenasal fmmlaensafua e axfgen 2Bdi. sease,

i sease ot ArBRE Pvighom b HHESRRSR Ry tpbeeef'Hﬁ*k%X?sp'é%é%Qﬁg?féﬂﬁt . °
he compoundd e The AL Be EalReagrRle hHPELh ergd rariliEliEd) SPTELD P
pur e _or s dzsoing taldbpvedefinifiay thet isiattackatiowdndxyaén atos. iTheattaclmerida have
o the. f ore SAPRI ' of B aherkl el Aol BetBpelr IUAE BIERIElSk oo Y S o or
di ast er eorghesyloxy,i2anagthylaxyerl sBphihyloxy, dsphﬂhybnm@dammm Rretereeddad/ or

di astereo The m xtures may have any desired mxing ratio of the

st ereoi so ylo§g4 Thus, for exanple, the conmpounds of the invention which
have one or I Nk Yp ISt ,c;tgj,l,[ f5s [PS RERIGRSyIOr as

di aster eomsrp(f?‘L o) r&‘r?ne]ie%crg%&[)ggffroaﬁ% %nagg% by Imstvﬁo S reno?/vn per scga$¥ nt o

t hei1s opt iredicalancerdingtesaboyve detnitiemtat iScﬁﬁﬁéﬁfSe%tp a Qygen étﬂﬁ“ér@‘e The
separatio dilife LENEANbAIPRA IGyBlRGRRy cOl um
separ at i orrlbt%nh'tgﬁﬁtrtnge&“ éLlrﬁjlsr atﬁ?ep?uases or by recryst g?l i zation from an
opt i onal | yExamplesgieypyaoiviary, thisnyloxy, foryieyt 'ﬁ"‘é%?é’WdﬁXYaW'Q?BlYiQ?%ﬂ ly active acid
or base or by derivatization with an optically active reagent such as, for
exanpl e, an o teen [Garkevi’\as “aarbombmoigli fos s PuEAsas obiisinkentioadelsrs t he
radi cal . The 0@@%_ of t he |nvent|on may be present in the formof their
dou bond 101s rs as "pure" E or Z isonmers, or in the formof mxtures
of these dOUbl*r% tgﬁﬂ‘jalkﬁ%éﬁyl for the WiRseB @5 fidhentioRGeferMacilkglOf t he
invention may be in the formof the tautoners, such as keto-enol tautoners.
151t is |iRENSeroypsuheen aloyl i #defiREAGIRIZ of the invention to be in the

form of any desired prodrugs such as, for exa esters ar bonat es,
car bamat es, uthederm kQysar g’P“)ﬂhB‘é@H‘é( °é¥°ar'i"?f‘yvﬁ$c‘ﬁec9éf5‘§)§e§ ﬂfa%r‘fct ual Iy

bi ol ogi cal fhyeriohirird t%réndu@licﬁlcqme%reﬂd YwHeRSi0 4B 1%&@@ﬂh¢@n&reﬁ\ny conpound
that can be converted in vivo to provide the bioactive agent (i.

conpziunds of triaetei YAKSyaIRYI” St the pn@déwomrsmuent.ds\erezasct@peanaytdospu rit of
the inventi on. Various forms of prodrugs are well known in the art and

are descri3kyd-TgPup.yesginalkyhis as defined herein: (| ) V\ér nuth CG et al., Chapter
31: 671-696, The Practice off di ci nal ﬁ_&/ ry Ac demIE IPress 1996;
(ii) Bundgaarthedermeiaiealkdt fopisRyipeses sl Mis ingen T@ggfer n alkyl greypyas

Bundgaar d dfinch et c&nﬁﬂéﬁﬂg 40ibastAnbasrtincitofsubstitgertdadingit Ieastiomevel oprent ,
Har wood Academ c¢ Publishers 1991. Said references are incorporated herein

by ref er enf@logepas defined Ne&e.urt her known that chenical substances are
converted in the bod

i ntQ pefabolites, which ropriate |ikew se
elicit the deE'?ert@H“bX%‘PQfd] ’CQP}OQF?@&”‘ rla\‘Pg?Br?gg%tltV?ﬁ gﬁ@efg'pt@ven in more
pr onouncedpdirpb$ds of this invention refers to one or, where appropriate, a plurality of fluorine

(F, fluoro), bromine (Br, bromo), chlorine (Cl, chloro), or iodine (i, iodo) atoms. The
designations “dihalogen”, “trihalogen” and “perhalogen” refer respectively to two,

35 three and four substituents, where each substituent can be selected independently



55 the invention. The conmpounds of the invention can, if they have a
sufficiently basic group such as, for exanple, a secondary or tertiary
am ne, bewoanwensesd wi th i norgani c and organi ¢ aci ds i nPOTE22¢19/001Bb&
pharmaceutically acceptable salts of the conpounds of the invention are
preferably formed wi th hydrochloric-cid, hydrobromic acid, iodic acid,
sul furic acid, phosphoric acid, nethanesul fonic acid, p-toluenesulfonic
acid, carbonic acid, formc acid, acetic acid, sulfoacetic acid,

trifl uor o&est the gieuriconsicting of fl@xinied chipvine hramiaeiagd iodihei“dalegenl, succinic
acid, tar j j ] ' elic acid,
fumaric a@?écjélcalbgﬁ?g%ns;%ﬁdw n%i ?@F@n%%&“ﬁé&r%?ﬁgwgﬂgﬁ @?gt$r8@g?c aci d,
stearic awhep the balagens areisybsiituiedmir an alkydhaloalifyiporsalkaxy grbu te.aur@Fsf or med
are, inter, ?fd hydrochl ori des, chlorided, hydrobrom des, bromn des,

i odi des, atae% phosphates, nethanesul fonates, tosylates, carbonates,

bi cér bonat es 5? rW%%rox%ﬁ@er&%??ar 1§th Qﬁ@ﬂn@%g?est ri fl ates, oxal ates,

mal onat es, sucti nat rat es enbonat es, mandel at es,
f umar at es, I : S ﬁ_%aﬁ nd

gl ut amat es. ?ﬁ%%s’ﬁﬁ?‘i? P g%r@{"?ya%ﬁ %ﬁ]agﬁ%g ét'ca?%dr%'ﬁ%%qtﬁ) r ofr??t e Grg%%ec%)u(ﬁds of the
i nvent i onthi‘ajnvnﬁﬁ@biﬁemteb@datn anGoRgass agrodvshcamprisiictheragtive pl e of one.

20The conpoyy f ntly acidic
group such agaé?tggr) érl&?th'eri'r‘(eﬁ{]ﬁ %'é}aﬁ% )t(Hyaft n?ah?%gﬁﬁ%‘&%glﬁh%sp (I)lsdﬁﬁéo ic acid or
a phgnol i @r@t@uwhlcbeewﬁv@rqcénown@necthfofrg@mommﬂiloargm?l@xai@@@g into their
physi ol ogi, ases are
anmoni um ég@gﬁtl&ﬁbﬁé@;tﬁ@ ﬁﬁ%tégggﬁﬂye%%{) g(lpﬁ*e'lbﬁn asgfigﬂm%gg(?“oé:xlrge and of
or gani ¢ baase ohthe laweétenen@r wmherdveqwrﬁeacmnnﬁer mtefa@tqna@épa@rphe

et hyl enedi :ﬂﬁm e,

cycl ohexylngdnr‘lé%gthedngrl&r%bzéi?r%m/-\eg(frdFn rﬁepmg%%ﬁ#%g{ ne. sﬁ"hég gﬂg]l@chl onetry of

t he sal tspreﬁemémvemmemerr@eﬁq)@ramgem@smwambnaﬂmmngaamcmp@mﬂef?f be an

i ntegral o? BRahihGHiBh aﬂylagit%hﬁaeéutﬁe fac!rc%?faPlel ddi se possible for the

conpéunds the invention t ein 0 30 their solvates and, in
particul ar, RydiGhRS Wktrtiah obearﬁpfaehﬂﬁaewaeemuﬁd%ﬁo@amt allization
froma sol vent or from aqueous sol ution. i's noreover possible for one,

two, threangersiapd tﬁmﬁmpr@vld@s|aﬁa3crep%+ndvv&ﬂf@rmvmteamfé@f%ue@ﬁsu ne with the

conpounds gh,h{1Rd bﬂﬂﬁ%%de‘ﬁﬂoﬁ%tﬂb\{ﬁdlﬁeha@ RSecind hydrates. 35By the term
"solvate" Is rreant a hydrate, an al coholate, or other solvate of 56

crystallizatinQhsed heldin,ithe tp@vwerbitik éiﬁtﬁmt%ferﬂb%ﬁyaéiﬁ&ﬁwtfoﬂé rawg)éﬂ ds whi ch
exi in different order states which are referred to asﬁﬁ hlcforms

or ?r%)dl f i phermaceutisaladent thalii! et thedkielPgirdl o5Mmedicabrgsran tance ray

differ gregkeh, 'aﬂm‘ieh%? huB =t & bélhg BEGdHt Sor lngﬂﬂcécﬁwpﬁéﬁe&cﬁér érhe invention
can exist in various polynorphic fornms and certain dji fications may

nor eover t?é“'ﬁ@ﬂa%*ﬂréﬂﬁ”é‘m%me ‘teﬂ'@s@eﬁﬂ%'%ﬁﬁ@cﬁvﬁrqﬂow PRETBMbounds are to

be regar deghd@mt RAICANGS BSmparel h@alcaweeﬁdrfamg PjErewRo MRS WBtiEcoived BecH Nvent i on
are surprisingly characterized by a strong and/or sel ective | nEI bition of

aut ot axi n.amoungyigsylts in fapreved frertmantdiapling. PErYgNERR) 05 AMEEPIAEPY 962 enzy e

i nhi2® tionyisdaBE GisurBeyBAsIdekfE&Col AWEELESNINGRE rd16 oRENRAINAREALSTIaY
adm ni stered at | ower doses conpared to ot her | ess potent r sel ecti ve

i nhi bi t or Sissase Rediserdsr. Heterpalse iR¢lidgs Wil it§ 8ARSFMRRHIS S %‘ﬁ‘b’eéﬂ even
superi or @ﬁbﬁ@nm|gg*§@bg,@j|ffwt@n I n addition, such a dose reduction may
advant ageously lead to 1ess or even no nedicinal adverse effects. Further,
the high inhibition selectivity of the conpounds of the invention may
translate into a decrease of undesired side effects on its own regardl ess

of t%]e dose aMRtéreisoRErENS tsDEaAPOGHsAT tﬁélavémwaratré e«sntbmblwecﬁutth)éraui n
i nhibitors generall n. inhibiti on C sta t g{h l.ess .t han about 30

have
OV and praBRE oy I RI6 of RATSIAMIRY PHra RSB g -E8 cbhedRETgPRean,
i nvention a8 asythﬁfe!tr&j degtets BEARY §10th¥%drboﬁ aRo1Rs. ttafnsaqmmg/ by paexidi ng t he
use of a conpound t he i nvention totaX|n i nhi bit The terns

"i nhi bi tidgihg fﬁﬁf‘l?i?f']eﬁrfa‘é‘?{ﬂ‘?tﬁ? ip dhey 6‘th H}?p‘ﬁ?én? OéTP‘ﬁiéan?/Brref er for the

pur poses fiadtéRoeRSENh theforhlof mixthﬂasaﬁ tHegk lepuntiomeraahtier dziteteumerst e
inhibiting], inhi bition and/or ret it is within the
t

specd@l i s W?HBW%%E‘%PW?]@"YBB%?) B“”@é?%%ﬂfjtgﬁl qu%casqrﬂeqshe art to measure
and determ ne such inhibiting, inhibition, and/or retardation by neans of
the usual nethods of measurenent and deternminati on. Thus, a parti al
inhibiting, inhibition and/or retardation, for exanple, can be neasured and
determned in relation to a conplete inhibiting, inhibition and/or
retardation. 57 The object of the present invention has surprisingly
been sol ved in anot her aspect by prow d| ng a process for t he preparat| on of

o Y b1 o o, o . o



10 wherein L is selected fromthe group consisting of: /-\ WO
2010/ 115491PCT/ EP2010/ 001323 58 and W, W2, Yl, Rl, R2, R3a, Rd4a, V, m have
t he neaniwg@=ossi1s4%di cat ed supra, with a conpound of theprComrréia/ofi3ysn) or
(I'vb), R3vR4 HO HO4 ---)71--Y----- B 3(IVa), R3 wherein B, Y3, R3, R4, n
have the neani ngs as indicated supr and a conpound sel ected fromthe
group consisting of: 1,1'-carbonyldiimdazole, phosgene, diphosgene,

tri phosgene to yield a conmpound according to fornulae (la), (Ib) or (Il) as
i ndi cat ed supitas, fonexarnple, the cdmpotieds 6i0the inveéntith wbigbthese ©0e or mor@Owher ei n L

20101 11548 TBETT ELIURPRIELPE Rk B e metes b g Flereqpe pistyres capy
be fractionated by methods known per se into their optical pure isomers, i.e.
enantiomers or diastereomers. The separation of the compounds of the invention

5 can take place by column separation on chiral or nonchiral phases or by
recrystallization from an optionally optically active solvent or with use of an optically
active acid or base or by derivatization with an optically active reagent such as, for
example, an optically active alcohol, and subsequent elimination of the radical.

The compounds of the invention may be present in the form of their double bond

10 isomers as “pure” E or Z isomers, or in the form of mixtures of these double bond

isomers.

Where possible, the compounds of the invention may be in the form of the

tautomers, such as keto-enol tautomers.

15 It is likewise possible for the compounds of the invention to be in the form of any
desired prodrugs such as, for example, esters, carbonates, carbamates, ureas,
amides or phosphates, in which cases the actually biologically active form is
released only through metabolism. Any compound that can be converted in vivo to
provide the bioactive agent (i.e. compounds of the invention) is a prodrug within the

20 scope and spirit of the invention.

Various forms of prodrugs are well known in the art and are described for

instance in:

(i) Wermuth CG et al., Chapter 31: 671-696, The Practice of Medicinal

25 Chemistry, Academic Press 1996;

(il) Bundgaard H, Design of Prodrugs, Elsevier 1985; and

(iil) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and
Development, Harwood Academic Publishers 1991.

30 Said references are incorporated herein by reference.

It is further known that chemical substances are converted in the body into
metabolites which may where appropriate likewise elicit the desired biological effect

- in some circumstances even in more pronounced form.

Any biologically active compound that was converted in vivo by metabolism from

35 any of the compounds of the invention is a metabolite within the scope and spirit of



-1- and B, Y2. Y3, R3, R4, R3b, Rdb, V, n, o have the meanings as

I ndi cated supra, wth a conpound of the forrmula (VI) R4a wherein W, W2,

Rl, R2, R8e20fMtas4om have the neani ngs as indicated supraCTER2¢08) 328

conmpound according to fornulae (la), (lb) or (Il) as indicated supra, in

whi ch Z1 denotes "0", and Y, denot "-C(0)-"; O (c) reacting a conpound

of the fornmula (VII) R3 R4 WO 20107 115491PCT/ EP2010/ 001323 60 wherein L,

Y2, Y3, B, R3, R4, R3b, R4b, n, o have the neanings as indicated supra,

with a corpeimventifn.formula (VI11) (VIIl) wherein W, W2, Rl, R2, R10 have

t he neani ngs as indicated supra, to 10yield a conpound according to

formulae (la), (Ib) or (Il1) as indicated supra, in which Z1 denotes "0" and

Y1l denotes "-N(R10)-C(0)-"); O (d) liberating them fromone of their

functi onal dfihevatrippesdy ef the inventiorpecan, ddbéynavesysutigentiiasia gratp sgch hem

w th an acj djc, | C i | ng. or r | yzi . or

conert i .ngasa# e dRRls’ o sRahi A tgﬂ@gyﬁ%@ﬁn%d8%@@8\4%@%39@@9?@%%?%@’ (la), (Ib)

or (I1) i nirgaremacids intd saltsalThe phadidreubially @ccerftablb salts ebtbatcompeends ofn has

surprisin , n.sol v ' , Vs)?d : for the

preparat i ghg@f%gt'o@onrﬁdﬁ%g P%#ﬂaﬁ'ég(?nwgi&?%tﬁmg}c{%%@i b rﬁéltgrto ﬁ‘é&é‘?g’gé‘ic( a)

reacti ng aocihspduricchad, phbspHovicraglda n{ettidrispifdiic agid, Jgpjuenesulfonic acid,

carbonic acid, formic acid, acetic acid, sulfoacetic acid, trifluoroacetic acid, oxalic

10 acid, malonic acid, maleic acid, succinic acid, tartaric acid, racemic acid, malic acid,
embonic acid, mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic acid,
glutaric acid, stearic acid, glutamic acid or aspartic acid. The salts which are formed
are, inter alia, hydrochlorides, chlorided, hydrobromides, bromides, iodides, sulfates,
phosphates, methanesulfonates, tosylates, carbonates, bicarbonates, formates,

15 acetates, sulfoacetates, triflates, oxalates, malonates, maleates, succinates,
tartrates, malates, embonates, mandelates, fumarates, lactates, citrates, glutarates,
stearates, aspartates and glutamates. The stoichiometry of the salts formed from the
compounds of the invention may moreover be an integral or non-integral multiple of

one,

20 The compounds of the invention can, if they contain a sufficiently acidic grodp
such as, for example, the carboxy, sulfonic acid, phosphoric acid or a phenolic
group, be converted with inorganic and organic bases into their physiologically
tolerated salts. Examples of suitable inorganic bases are ammonium, sodium
hydroxide, potassium hydroxide, calcium hydroxide, and of organic bases are

25 ethanolamine, diethanolamine, triethanolamine, ethylenediamine, t-butylamine, t-
octylamine, dehydroabietylamine, cyclohexylamine, dibenzylethylene-diamine and
lysine. The stoichiometry of the salts formed from the compounds of the invention

can moreover be an integral or non-integral multiple of one.

It is likewise possible for the compounds of the invention to be in the form of
30 their solvates and, in particular, hydrates which can be obtained for example by
crystallization from a solvent or from aqueous solution. It is moreover possible for
one, two, three or any number of solvate or water molecules to combine with the

compounds of the invention to give solvates and hydrates.

35 By the term "solvate" is meant a hydrate, an alcoholate, or other solvate of



wherein L is selected fromthe group consisting of: 30 and W, W, Vi, Ri,
R2 have the neanings as indicated supra, with a conpound of the formul a
(I'vb), R3WwB4omdi15H91 B (1 Vb) wherein B, R3, R4, n have Prhe/Ere@nionc333 as

i ndi cated supra, and a conpound sel ected fromthe group consisting of:

1, 1" -carbonyl diim dazol e, 20phosgeng; diphosgene, triphosgene to yield a
conpound according to fornmula (I b) as indicated supra, in which Z1 denotes
"0" and Y2 denotes or (b) reacting a conpound of the formula (Vb) R3 R4
(Vb) wher @rystallizafiosel ected fromthe group consisting of: WO

2010/ 115491PCT/ EP2010/ 001323 62 10and B, R3, R4, V, n have the neanings as
i ndi cat ed suffrisknawn Hnaacwnipaimsmceﬁ@rm@phdﬁ \ahIGN/Ielsl‘ﬁt i0 differererdan b)
wherein W : of ield a
conpound ac%%% Pﬁé atré:\??forrru &%cﬂ?ﬂ&@ﬂ%ﬁaﬁﬁ%{)ﬂﬂbéﬁ%ﬁgﬁI‘"ﬂ{e\?\%allr%o%sé’l denot es
"0", Y1 denediémtions3iy polymntphicsubstance snaysdifieyi gseatyria thedr phys@ea- 20 or (c¢)
reacting Br&EREY e Q:Bmtpgﬁnésocgfrmé thveftidrPdarfeXist in various polymorphic forms

and certain modifications may moreover be metastable. All these polymorphic forms
of the compounds are to be regarded as belonging to the invention.

10 The compounds of the invention are surprisingly characterized by a strong

and/or selective inhibition of autotaxin.

Due to their surprisingly strong and/or selective enzyme inhibition, the
compounds of the invention can be advantageously administered at lower doses
compared to other less potent or selective inhibitors of the prior art while still

15 achieving equivalent or even superior desired biological effects. In addition, such a
dose reduction may advantageously lead to less or even no medicinal adverse
effects. Further, the high inhibition selectivity of the compounds of the invention may
translate into a decrease of undesired side effects on its own regardiess of the dose

applied.

20
The compounds of the invention being autotaxin inhibitors generally have an

inhibition constant ICsg of less than about 30 pM, and preferably less than about
5 pM.

25 The object of the present invention has surprisingly been solved in another
aspect by providing the use of a compound of the invention as autotaxin inhibitor.

The terms “inhibiting, inhibition and/or retardation” are intended to refer for the
purposes of the present invention to as follows: “partial or complete inhibiting,
inhibition and/or retardation”. In this case, it is within the specialist knowledge of the

30 average person skilled in the art to measure and determine such inhibiting,
inhibition, and/or retardation by means of the usual methods of measurement and
determination. Thus, a partial inhibiting, inhibition and/or retardation, for example,
can be measured and determined in relation to a complete inhibiting, inhibition

and/or retardation.
35



(M 1b) wherein L, Y2, B, R3, R4, n have the nmeanings as indicated supra,
with a conpound of forrmula (V111b) 30 (V111lb) 63 wherein W, W2, Rl1l, R2,
R10 have wbeomeasiongs as i ndi cated supra, to yield a comrpomrdoia®esesli ng to
formula (Ib) as as indicated supra, in which Z1 denotes "0" and Y1 denotes
"-N(R10)-C(0)-"). Al'l crude prodsgets were subjected to standard
chromat ogr aphy usi ng sol vent m xtures contai ni ng net hanol, ethanol,
i sopropanol, n-hexane, cycl ohexane or petrol ether, respectively.
For a furt heth@etbéﬂqteﬂthéezsesa‘npmwemrmfhasmrmmﬁ)abem$qtgeqdn@®ettees pl ease
refer 10al SRS n of the
preferred a} ndi t%%ﬁvu@?ﬁﬁ@ﬁr@ées%zgr {qe?r%%;é@éﬂa Qa acce%%ja)bﬁ% 'é{é R a
conpound cfompiisingribestepsn can al so be 150bta|ned by isolating and/or
treating the conpound of the invention obtained by the described reaction
with an acid o) aedsiiog.a compogpdpbiedernafla(lip i nvention and al so the
staring materials for their preparation are, are prepared by nethods as
described in the exanpl es oR;& t hods known per se, as described in the
i i rd works, such as Houben-Wyl, Methoden
, Orgahi c Chemistry], Georg Thieme Verl ag,
Stuttgart; Organiwxﬁea g Vi | ey & Sons, Inc., New York), to be
preci se under reacfh 3lti ons which are known and suitable for the said
reactions. Use can Aﬁso be nede here of variants which are 25known per se,
but fqe not menti B2ed here in greater degﬁ% The starting materials for
the clai ned process nmay, if desired, als e fornmed in situ by not
i solating them f ram. %H@ré@é@&téﬁﬂom%@&r&: Witsistigbead i medi at el y
converting them furt into the conpoun s of the invention. On the other
hand, it is 30possrp+e t arry o the—eactio te se. Preferably,
the reaction of t ounds isNcapriNed Moiut M t rgsience of a suitable
solvent, which is pre erably inert_under the respective reaction
conditions. Exanples of suitable solvents are hydrocarbons, such as hexane,

pet rtd eum et her, beEZ?ne quene chl ori nat ed hydrocar bons, such
as trichlorethyl ene 3¢l chhal o hgzgﬁ’tetr Raet hane, chl or of orm
or di chl oronet hane; ol's, such M@ 2010/ 115494P ‘ P2010/ 001323 64 as
met hanol , et hanol isopYopanoI n- profanol , n-butanol or tert-butanol;

et hers, such as drethyI et her, drrsopropyl ether tetrahydrofuran (THF) or

di oxane; gl ycol h as et Q%{iﬁp_ DNyl or nonoet hy|
et her or ethylene thyr' t er eg N K nes, such as acetone
s

or byt anone; anlde uch as bacetam deg di net hyl acet am de,

di nethyl f or mam de (DNF) or N—nethyl rroIrdrn (N nrtrrles such as
acetonitrile; sulfo h asr suhh%?@da?i§ms nitro
conmpounds, such as n' ro hane or zene St & such as et hyl
acetate, or mxtures of the said solvents or mxtures with water. Polar
solvents are in genkral preferred. Exanpl r suitahl e polar solvents are
chl orinated 10hydro bois, .alcohp gg;§; QE§>G nrprrles am des and
sul f oxi des or m xt une er/eof . rred especrally

di me2%yl f ormam de (DMF). As stated above the reactron tenperature IS

bet ween about -100 and 300 C, dependrn n the_{ea on step and the
condi tions used. 15 LJHES+§E§> ah#y m heNPange bet ween sone
m nut es and several s,\—dependi n nt r eacti% of the respective

conpounds and the respective reaction conditions. bIe reaction times
are readily deter_*K:Ek_ /DN et hqe |n the -©r exanpl e reaction
nonitoring. Based 0O NcoAct i on ures bove sui tabl e
reacgjon tines generally Ire in the range bet 10 m n and 48 hrs.

N~

o o “b
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20 A base of a conpound of the invention can be converted into the
associ ated acid-addition salt using an acid, for exanple by reaction of
equi val enwoanouns®iof the base and the acid in a preferabiEreoenndizdl vent ,
such as ethanol, followed by 25 evaporation. Suitable acids for this
reaction are, in particular, those ghich give physiologically acceptable
salts. Thus, it is possible to use inorganic acids, for exanple sulfuric
acid, sulfurous acid, dithionic acid, nitric acid, hydrohalic acids, such
as hydrochl ori c @PdVoWhydrRbrR%iRBaalida, Vpndepe e meaningsas indisatess, f or
exanpl e, orthoph ol J i I ) L Gl nore organic acids, in
30particular ali % g"?il y‘tﬁaﬂa@g&a@g,&fg{r@aﬁ@ﬂgﬁvé Hfag‘g%ti c or heterocyclic
nonobasi ¢ or pol ybasic carboxylic, sulfonic g sulfuric acids, for exanple
form c acid, acetic B8i ®R4propionic acid, hgxanoic acid, octanoic acid,
decanoi ¢ aci d, hexade oic acid, oct eﬁgﬁgk agid, pivalic acid,

di etthyl acetic aci '%Paciﬂ, succi nyc aci'd, pinelic acid, fumaric
acid, maleic acid, lattit"daid, ngfarRB acid, maljfyacid, citric 35acid,
gl uconi c acid, ascorbic acid, nicotl'nic acid, iSOAIC&tiniC aci d, nethane-
or 85 et hanesul {60 geid, RetRARAM 8IS Ridfind€ b indfediusligrycianesul Foni c
acid, benzenesul fonic acid, tri met hoxybenzoi c aC|dT adamant anecar boxyl i c
aci d, pt ol uenesulchowosndselgctedifippoinedrawn epnsistitg of: d, isathonyldiimidazole,

chl or ophenoxyacet [0 i | CinRG fefd"h i b gl yoxylic
aci dT palmtic ai’:“gf‘&%{fg? ﬁ%?%éﬁgl Egﬁgi%ngghgt yri %°'g§5’%,‘d Qé&lrdﬁ&to

cycl hexanecar boxgrimulaeda) (Ibhpiidio ge indicaasbsipratie whishphtdeapteséQ@oaed Yand

-di sul fonic acid§696$kagﬁylsulfuric aci d. Salts with physiologically
unaccept abl e aci ds, for exanple picrates, can be used to isolate and/or
purify the compounds of the invention. 100n the other hand, conpounds of
the invention can be converted into the corresponding netal salts, in
particul ar al kglhi I r { rth nmetal salts, or into the
correspondi ng %ﬁ%%?t@fgéﬁbéinﬁé?ﬁgﬁggggg(??or exanpl e sodi um hydr oxi de,
pot atsi um hydr oxi de, sodi um cagbgyate or potassium carbonate). Suitable
salts are furthernore sulygtitut\ed amonium salts, for exanple the
15di net hyl -, di et - i y(a nium salts, nonoet hanol -,

di et hanol - and diis panoYa nlnMzsal ts, cycl ohexyl - and

di cycl ohexyl ammoni Rgp s&®,bs, di benzyl et hyl enedi anmoni um salts, furthernore,
for exanple, salts Wth arginine or Iysin@O I f desired, the free bases of

t he conpounds of the invention can be |iberated 20fromtheir salts by
treaggent with stwhatgindais sglectaddrom theyavr RPN O de, pot assi um hydr oxi de,
sodi Um car bonat e or potassium carbonate, so long as no further acidic
groups are present in the nolecule. In the cases where the conpounds of the
i nvention have free acid groups, salt formation can |ikew se be achi eved by
treatment with bases. Suitable bases are alkali netal hydroxides,
25al kal i ne earth netal hydroxides or organic bases in the formof primry,
secondary or tertiary amnes. Every reaction step described herein can
optionally be followed by one or nore 30working up procedures and/ or

i sol@2%ing procedures. Suitable such procedures are known in the art, for
exanpl e from standard works, such as Houben-Weyl, Methoden der organi schen
Chem e [ Met hods of Organic Chem stry], Georg-ThieneVerlag, Stuttgart).
Exanpl es for such procedures include, but are not limted to evaporating a
solvent, distilling, crystallization, fractionised crystallization,
extraction 35procedures, washing procedures, digesting procedures,
filtration procedures, WD 2010/115491PCT/ EP2010/001323 66 chr omat ogr aphy,
chrog&tography by HPLC and dryi ng procedures, especially drying procedures
in vacuo and/ or elevated tenperature. The object of the present invention
has surprisingly been solved in another aspect by providing a nedi canent
conprising at |east one conpound of the invention. The object of the
present invention has surprisingly been solved in another 1l0aspect by
provi di ng a nedi canent conprising at |east one conpound of the invention
for use in the treatnent and/or prophyl axis of physiol ogical and/or

pat hophysi ol ogi cal conditions, which are caused, nedi ated and/ or propagated
by i déreased | ysophosphatic acid |l evels and/or the activation of autotaxin.
A correspondi ng use for the preparation of a nedicament for the treatnent
and/ or 15prophyl axis of the aforenentioned conditions is intended to be
conpri sed.



The object of the present invention has surprisingly been solved in another
aspect by providing a nedi canent conprising at |east one conpound of the
20i nvent iwo 2bovi1iee i n the treatment and/ or prophyl axi spofi/Rr2¢isiooises)i cal
and/ or pat hophysi ol ogi cal conditions selected fromthe group consisting of:
“cancer, turmour, nalignant tunours,zdenign tunours, solid tunours,
sarcomas, carcinomas, hyperproliferative disorders, carcinoids, Ew ng
sarconas, Kaposi sarcomas, brain tunours, tunours originating fromthe

brain and/or the nefvou §;eqkﬁgg§9pfrhg_25q [ gl i omas,
gl i obl ast omas, netiabl'a is, S chh_cAncer i dney_A&ncer, kidney cel

carci nonas, prostate cancer, prostate carcinomas, connective tissue

tunours, soft tissue sarcomms, pancreas tunours, |iver tunours, head
tunmours, neck tumduwrsyy | ngeal A canceryg sophageql ~sancer, thyroid
cancer, osteosarco ! iNobl ast tAynomesN t et i Bt ar cancer, |ung
canéer, |ung 30adenocar¥inoma, small dell lung carci noma, bronchi al
carci nomas, breast cancer, nmamma carci nomas, intestinal cancer, colorecta
tunmours, col on carci S ~Lect umear caQnmas,  gytaec gi cal tumours, ovary
B H L H / \ H i B
tunour s/ ovari an tufeur 97Nyt eri ndNca rvitial N Y, Ccervix

- .
carci nonas, cancer o ody of uterus, Eorpus carci nonas, endonetri al
carcinomas, urinary bladder_ cancer, urogenital tract 35cancer, bl adder

cancer, skin cancer, eqithe{ial t ursm squanous\epjtpelial 67 carcinona,
basglionas, spinaIHoQ%?N nonﬁgng t r Adcul am a s, |eukaem as,
chro

nnnoé&te | eukaem a, nic | eukaem g%, chronic nyel otic | eukaem a, chronic
| ynphatic | eukem a, acute | euykaem as, acute nyelotic | eukaem a, acute

| ynphatic | eukem a, |yRph {5, anghog s, art osiet-erosis, opthalmc

di seases, 5chor oi daiN n soul arf\zatian, Ndi abgtc retinopathy, inflammatory

di seases, arthritis, neurodBgeneratyon, restekosis, wound heal i ng and/ or
transpl ant rejecti or¥ correspdpdi\ng use fof. the preparation of a

medi cament for the tdégﬁgent and/ Qr_kr gphyl axi sof the aforementioned
condigions is intended t o ;conprise@lzﬁﬂ "Bamponds of the invention
may be used in conbinatio fth one or re other acdtiye substances
(ingredients, drugs) in the treatnent, prevention, suppression or
anelioration of diseases or conditions for which conpounds of the invention

or the other substances have utility. Txgicallg t he conbi natjon of the
drugs is safer oe@nad: &21%eR3%EBd RébiRdh \ain ABRVRNGIMERRIRES agindicgied

conbination is sghsfa,gﬁth@g&,&;uhgqﬁimopm@g (wpul d it be expected based on
t he ditive properties of the individual drugs. Such other drug(s) may be
admTi stered, by a route ang i nRag anount commonly used cont enpor aneously
or sequentially with a conpOsf ¥ the invention. Wen a conpound of the
i nvention is used CONL epPRRaDE
conbi nati on prodygt/ cd

ith one or nore other 20drugs, a
ot her drug(s) and the conpound of the
i nvention is preferk , cont®Hati on therapy al so includes
therapies in which the coifp of the invention and one or nore ot her
drugs are adm ni sR ed on different ovquQpping schedules. It is
cont2iml ated that when used in conbinatiion with other active ingredients,
the compound of tileraneseny, RAYRD! RIS, Ria, APHER MEhiaritsiatenbipaiedient or
both may be used e {ectlye y I1n [ower doses than when each i s used al one.
Accordi ngly, the sphes tarieldtd eempeundpasspedingie fermulza(iak 88bat () AFent i on
i nclude those t haly;icQ0h &l faOR&yINEN FPEENENES", B5d ) Gerdiel (@)L, in
addition to a co%&gJﬁg&oyﬁFheqfnven ?on. 30Ekanp|és of othé?ﬂ;ctive
substances (ingredients, drugs) that may be adm nistered in conbination
mﬁthg? conmpound of the invention, and either adm nistered separately or in
t he Same phar GhithRla CHIRRAHALdr A formGlaydf) but are not limted to the
conpounds claggés angﬁg%ecific conpounds ﬁis%ed in Table 1. WO
2010/ 115491PCT/ EP2010/ 001323 68 TRBl R4 Al kyl ating agents Cycl ophospham de
Busul fane | fosfam de Mel phal a Hex t hyl nel am ne Thi ot epa Chl or anbuci
Dacar bazi ne Car nmus{y B

Y2 n Y;/

—

HO R R
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Lonusti ne Procarbazine Al tretam ne Estranusti nphosphate Mechl oret ham ne

Strept ozoci ne Tenozol om de Senusti ne Cisplatin Oxaliplatin Spiroplatin

Car boxyphwbabmtapisat i num Tetraplatin O m platin | propl arcan/EPGaniooskat i n

ZD- 0473 (Anor MED) Lobaplatin (AeternaZentaris) Satraplatin (Johnson

Mat t hey) BBR- 3464 (Hoffrnann-La Rocke) SM 11355 (Sum tonp) AP-5280 (Access)

Ant i met abol ites Azacyti di ne Gentitabi ne Capecitabine 5-Fl uoruracil

Fl oxuri di ne 2-Chl ordesoxyadenosi ne 6- Mer capt opuri ne 6- Thi oguani ne

Cyt ar abi ne 2- Fl usthgeginoky ¥y tY;dB.nk3,Ne4, IR3L, Rdbt B, ¢ Have the abeanraysLabe X

Trinmetrexate Deoxyg L Ne ' nt ine Raltitrexede

Hydr oxyur ea Deci ﬁa’t %t]%& u%grﬁlg%;ég'%%gpﬂé&r@%ﬁgﬁ%wgﬁl@znvi sion) Ilrofulven (M3

Pharma) DMDC ( Hof f mann-La Roc Et hi nyl cyti di ne (Tai ho ) Topoi somner ase

i nhi bitors Ansacri ne Epirubi ci| e Et oposi de Teni poside or M toxantrone

I rinotecane (CPT- 11\N7_ Ethyl - Np-
2

5 / N
W1\
/N R1

R2 (Vi)

wherein W,, Wy, R1, R2, R10 have the meanings as indicated supra, to
10 yield a compound according to formulae (la), (Ib) or (i) as indicated supra,
in which Z, denotes “O” and Y, denotes “~N(R10)-C(O)}-);

or

(d) liberating them from one of their functional derivatives (e.g. with protection

groups) by treating them with an acidic, basic, solvolyzing or

15
hydrogenolyzing agent.
and/or converting a base or an acid of a compound according to formuiae (1a),
(Ib) or (11} into one of its salts.
20

The object of the present invention has surprisingly been solved in another
aspect by providing a process for the preparation of a compound of the invention,

comprising the steps:

(a) reacting a compound of the formula (l11b),

25
Wi
N

/ R1
R2 (llib)

wherein L is selected from the group consisting of:
30

35



hydr oxycanpt ot heci ne Topot ecane Dexrazoxanet (TopoTarget) Pixantrone
(Novuspharrna) Rebeccanyci n- Anal ogue (Exelixis) BBR-3576 (Novuspharrna)
Rubi t ecarwo(2BLpas48en) Exat ecannmesyl ate (Daiichi) Qui namedT/(EE2@0@ersex)
G mat ecane (Sigma- Tau) Difl onotecane (Beaufourlpsen) TAS-103 (Tai ho)
El sam truci ne (Spectrun) J-107088 (Merck & Co) BNP-1350 (Bi oNurneri k)

CKD- 602 (Chong Kun Dang) KW 2170 (Kyowa Hakko) Dacti nonycin
(Actinonycin D) Doxorubicin (Adrianycin) Deoxyrubicin Anonafi de Azonafi de
Ant hr apyr azol e Oxarvt—r"‘az WO 20 116291PCT/, %323 69 Valrubicin
Daunor ubi ci n ( Daunoay# BT r ubh RaerSr ubi® T ci n Rubi dazone

Pli canycinp Porfiromycin Cyanom)rphol i nodoxor ubi cin M toxantron (Novantron)
Losoxantrone Bl eonyci nsul fate (Bl enoxan) Bl eonyci naC| d Bl eonycin A

Bl eonycin B Mt omyai C}@- 10755 ,(biﬁni@r‘) GPX- Gem Phar maceuti cal s)
v

Pacl i t axel Docet ax Vi neir st ne ¥ nor el bi ne
Vi ndesi ne Do! astatine 1) (NCl ) Rhl zoxnne (Fuj i sawa vobul i ne
(War ner - Lanbert) Cenadoti ne (BASF)

ﬁj«N—Qvi- O O H A
10 @‘U* ?}’\_/“*

and W,, W,, Y4, R1, R2 have the meanings as indicated supra, with a
compound of the formula (IVb),

R3 R4

15
HO

B
(IVb)
wherein B, R3, R4, n have the meanings as indicated supra, and a
compound selected from the group consisting of: 1,1'-carbonyldiimidazole,
20 phosgene, diphosgene, triphosgene to yield a compound according to
formula (Ib) as indicated supra, in which Z; denotes “O” and Y, denotes
HO";
or

(b) reacting a compound of the formula (Vb)

25
0 R3 R4

L n B
(Vb)

wherein L is selected from the group consisting of:
30

35



RPR 109881A (Aventis) TXD 258 (Aventis) Epothilon B (Novartis) T 900607
(Tularik) T 138067 (Tul arik) Cryptophycin 52 (Eli Lilly) Vinflunine (Fabre)
Auri st at iwe 2PB/(13®i koku Hor none) BMS 247550 (BMS) BMS 18447i@2¢1BNG)32BNVS
188797 (BMs) Taxoprexine (Protarga) SB 408075 (d axoSmithKline) E7010
(Abbott) PG TXL (Cell Therapeutics)gj ON 5109 (Bayer) A 105972 (Abbott) A
204197 (Abbott) LU 223651 (BASF) D%4851 (ASTA Medi ca) ER-86526 (Eisai)
Conbretastati ne Ad (BI\/B) Isohom)hal i chondrin-B (PharmaMar) ZD 6126

(AstraZeneca) PEG;Pach (Enzf}AZI@Q.QZ (WSNQ (I ndena) AVLB
(Presci ent Neur oPha‘{_ma epot Hir - /7787/{Bi oNuneri k)

CA- 4- Prodrug (OXi GENE) Dol astatin-10 (NrH) CA-4 (OXi GENE) WO

2010/ 115491PCT/ EP2010/ 001323 70 Farnesyltransferase inhibitors Arglabine
(NuOncol ogy Labs) 7 be (Sch ng »o‘Ugh) - A3- 9006 (Bayer)

Ti pi f ar ni be (Johnso Ndn) A cohoH- BnaPhar na) CBT- 1

(CBA Pharma) Tari qui dar l v (Xenova) Ms- 2 9 (Schering
Zosuqui dar - Tri hydr ochl ori de (EI't Lilly) Biricodar-Dicitrate (Vertex)

Tacedi nal i ne (Pfi zer) SAHA ( At on Phar ma) 5-275 (Schering AQ
Pi val oyl oxynet hyl by tan)L, *t| de (Fujisawa)

10 and B, R3, R4, V, n have the meanings as indicated supra, with a

compound of the formula (Vib)

0O

OH
w

N
15 / R1

R2 (VIb)
wherein W4, W5, R1, R2 have the meanings as indicated supra, to yield a
compound according to formula (ib) as indicated supra, in which Z,
denotes “O”, Y, denotes “—~C(O)—, and Y, denotes “single bond” or “~CH—
20

or
(c) reacting a compound of the formula (VIib)

o 0 R3 R4

25 BN

HO L Y, B
(Vilb)

wherein L, Y,, B, R3, R4, n have the meanings as indicated supra, with a
compound of formula (Vilib)

30 Fl210
W, N\H
W,
N R1
R2 (Villb)
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Hor ronal and anti-hornonal agents Estrogens Conjugated Estrogens

Et hi nyl estradi ol e Chl orotri ani sen | denestrol e Hydroxyprogest eroncaproat e

Pr edni sorwoBtomib4on edni sol one Predni sol one Ami nogl ut et hipaird®2ueopr3es | de

Goserelin WD 2010/ 115491PCT/ EP2010/ 001323 71 Medr oxypr ogest er one

Test osterone Testosteronpropi onate ghuoxymesterone Methyltestosterone

Diethyl stil bestrol e Megestrol e Tanoxi fen Torenofi ne Dexamet hasone

Leuporelin Cetrorelix Bicalutam de Flutam de Cctreotide Nilutam de Mtotane

Ph04 éNovogen) 2-wheréio¥yed¥s &di BR, REDhawwthe)meanings dsandic@ed suptd, §9

Phot odynam c agen | 1 ' . : .

(Ther at echnol ogi %?d éoﬁogr@gp F%ggﬁgrgﬁé?ﬁ% Eﬁgg%c%gﬁlgésﬁ& supra, in which

EIS- Bact er i opheoplardsndies(‘@edny Yi deretes iNEIAPIGONE ( Phar macycl i cs)
peri ci ne

5
All crude products were subjected to standard chromatography using solvent
mixtures containing methanol, ethanol, isopropanol, n-hexane, cyclohexane or petrol

ether, respectively.

For a further detailed description of the manufacturing processes, please refer
10 also to the examples and the following general description of the preferred

conditions.

A physiologically acceptable salt of a compound of the invention can also be
obtained by isolating and/or treating the compound of the invention obtained by the

15
described reaction with an acid or a base.

The compounds of the invention and also the starting materials for their
preparation are, are prepared by methods as described in the examples or by
20 methods known per se, as described in the literature (for example in standard
works, such as Houben-Weyl, Methoden der Organischen Chemie [Methods of
Organic Chemistry], Georg Thieme Verlag, Stuttgart; Organic Reactions, John Wiley
& Sons, Inc., New York), to be precise under reaction conditions which are known
and suitable for the said reactions. Use can also be made here of variants which are

25 known per se, but are not mentioned here in greater detail.

The starting materials for the claimed process may, if desired, also be formed in
situ by not isolating them from the reaction mixture, but instead immediately
converting them further into the compounds of the invention. On the other hand, itis

30 possible to carry out the reaction stepwise.

Preferably, the reaction of the compounds is carried out in the presence of a
suitable solvent, which is preferably inert under the respective reaction conditions.
Examples of suitable solvents are hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chiorinated hydrocarbons, such as trichlorethylene, 1,2-

35 dichloroethane, tetrachloromethane, chloroform or dichloromethane; alcohols, such



Tyrosi nki nase inhibitors Imatinib (Novartis) Leflunom d (Sugen/Pharmneaci a)
ZDI 839 (AstraZeneca) Erlotinib (Oncogene Science) Canertjnib (Pfizer)
Squal am rwQGernaas®) SU5416 (Pharmaci a) SU6668 (Phar naci ®C TAPR4d19/001323
(AstraZeneca) ZD6474 (AstraZeneca) Vatal anib (Novartis) PKI166 (Novartis)
GA2016 (G axoSmi thKline) EKB-509 (Wgeth) EKB-569 (Weth) Kahalid F
(PharmaMvar) CEP- 701 (Cephal on) CEP-751 (Cephal on) M.N518 (M I | eniun
PKC412 (Novartis) Phenoxodi ol 0 Trastuzunmab (Genentech) C225 (I nnC one)
rhu- Mab ( @sriaethanel) ethenol Heeproparel at-e50panpeis nhakansh orteRybuimRl; AAers\edar ex)
ABX- EG- (%Qﬁ@'s)&)e)tlj\% al&lséélr'&;}d r, tetra b%?%ﬁﬁ%‘dﬁxbﬁ@ bdoPr

Sanof i - Synt hel abo desi i c- A agonl st Ri baphar Al vocidi b
(CDK i nhi bithese, susha@steataylermvglyadt n(m)@mezhw eRMenesthy! ather anethviene)glysol ( cox- 2

hi bi t or,
B b e i v i IR

Aphtfon)  Efasstamide.aimethylagetamios, dusehyliormranzwtwﬁhp Ntmegthyl pygefdiagne
Ranpi r “as%%dgﬂgy%%aéﬁaé 5&&%? S suftblidss 'sh},h %bﬁﬁé{%%hﬁoﬁd@\k‘bmos hesi s

i nhi bitor I rapazam n UCI ng g I'nternational)
N- Acet yl| cystrecompewiisc syl %ﬁg@h@memne pbOWP ROZENG; B$t9fs@ﬁ@qh INfth¥appaB

o D1 LOr o deRfeT dtmix{ites e gﬁﬂgeﬁeh@mrm&tﬂks A ifer BopraefibnBane ci tol
(Vitam n- 5 receptor agoni st 131-1-

2010/ 1154 gePeT! Enﬁ@mﬂ (E)@amesﬁgr suntablemcdarp&oé\fe@ﬁ%ré C@iﬁﬁl@aieﬁent a conmpound
of thHe | nyeatdQ Ebdn% cm-, ugafo?gm{a{z ARADE NN AN SRS BF RS knoun
anti -tunor agents SUC e ow ng

estrog?en receptor nodul at or s,
andr ogen rtberepf. Mormmfeae@ﬁ@ amides respacipbicdipeiyipaaemigedPMF)cyt ot OXI cs,

antiproliferative agents, prenyl ot ei ntransferase inhibhitors
2010/ 115491 P@W T#ed FOPYS 1B seartio aluresig hefwean abawt bi005 Csandy v pr ot ease

| nhi bi ¢ Or sy ﬁg%ﬁsna.ﬁgaﬁ@ﬁé RLERS ét@abpa RS gonctdl 9gesi s i nhibitors. The

conpounds 0 nvention are In particular well suited for adm nistration

i combi nat i Gaeathbdad Al BRI in IS anB Bksiedn dond s il 46Fa

inhitition in co I natiron Wth radi otherapy are known to the skilled
arti san (\i3YSO#€PETGED.ON theTﬁ@tW@fﬁﬁméé‘?%ﬁ e FURRYINGR 2B A £EBFLVE| 1 t he

course of FeQEu&N &ﬁﬁﬂl’foné @Lﬁﬁble%aétﬂnqrﬁesté}eq@émgtaw&nﬁwe Jnﬁ‘n@ﬂfoaée with or
inhibit the ndi ng estrogen to estrogen receptor, - rpendently from

t he node Olfnogmln@pp anmd’ﬁl: EXNRIE RACHRR FRANHRrIRG- Based on the reactlo
temperatures given above, suitable reaction times generally lie in the range between

10 min and 48 hrs.
20

A base of a compound of the invention can be converted into the associated
acid-addition salt using an acid, for example by reaction of equivalent amounts of
the base and the acid in a preferably inert solvent, such as ethanol, followed by

25 evaporation. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids, for
example sulfuric acid, sulfurous acid, dithionic acid, nitric acid, hydrohalic acids,
such as hydrochloric acid or hydrobromic acid, phosphoric acids, such as, for
example, orthophosphoric acid, sulfamic acid, furthermore organic acids, in

30 particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic monobasic or
polybasic carboxylic, sulfonic or sulfuric acids, for example formic acid, acetic acid,
propionic acid, hexanoic acid, octanoic acid, decanoic acid, hexadecanoic acid,
octadecanoic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric

35 acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or



10estrogen receptor nodul ators are tanoxifen, ral oxifen, idoxifen,

LY353381, LY 117081, torem fen, fulvestrant,

417- ( 2, 2-Woreetony 3491 - oxopr opoxy- 4- et hyl - 24442- ( 1- PCT/EP2010/001323

pi peri di nypet hoxyl phenyl1l- 2H- 1- benzopyr an- 3-yl } phenyl - 2, 2- di net hyl - pr opanoa
te, 4, 4' - Di hydr oxybenzophenon- 2, 4- défpi t rophenyl hydrazone and SH646. The
term "androgen receptor nodulators” in the course of the present invention
15refers to conmpounds that interfere with or inhibit the binding of

andr ogens ethpngsdfanieacid cxtbanastisulfonisdsise Adwdtaxyethapesulfepicrasite of acti on.
Non-limti W M3 teride and
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9-cis-retinorc aci | uor onet hyl ornithine

trans-N-(4 4 r . 25
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conpounds te iselate ang/ar purnfy the gg’éIPOlU‘é‘ISIOfH@aﬂYﬁf’ttlhﬁough direct action on cell
function(s) or which interfere with or inhibit cell nyosis, such as

al kylpating ag¥nihg otheihgnd neamrings Phthedryentipn can QQICQﬂYﬁQBdag@ﬁbé _

mi or ot UbUl &3 Bl RiicD 81 Sihsl APOATANEY AR hetd Qltrs%%!kaﬂpé‘ear%@}ﬂe'f%lt i ng
exanpl es cytotoxics are tirapazimn, sertenef, cachectine osfam de,
t asoner m ﬁ@’ts IQﬁr'ﬂtGé!?ﬁ mrresmn@ag|amm¢mura|89k%tt§rﬁgrt@se§(f@aﬁxammgtspﬂ'ém
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t enbzol om heptaplatin, estramustin, |nprosulfan-tosylate trofosfamde
ni musti ne Stﬁrﬁbﬁﬁgﬁﬁ éf%%ﬁ[fmrﬁéébsﬁutﬁﬂtaéﬁﬁomq“ﬁ@éﬁﬁ def ?P‘a";lﬂi@ thepl atin,

prof i romygji Jﬂcv’#or O%lﬂg/l' Ynd 'drlégdf% mgﬁt)&hf &k afbASethanol-, dlethanol— and

35cit®-amn 2-met hyl pyridine)platin, benzyl guanine, gl ufosfan de,
GPX100, ',cwsopropano ammonium salts, cyclohexyl- and dlcyclohexy ammonium salts,

(trans,tr ; ng)en%%n{mor(.b.%@n@ fhrtRerfiopdTirdredx é@aﬁmﬁ'a%ﬁihb%(" 1)]bis|

di am ne(ch tin -tetrachl oride, diarizidinylspernine, arsenium
trioxi de, MS"‘E{ 11- Dodecyl am no- 10- hydr oxyundecy1) - 3, 7- di et hyl xant hi ne,
zorubi cin, idarubicin, daunorubicin, bisantren, mtoxantron, pirarubicin,
pi nafi de, valikdasired e frgmbapes PHBE comMpRENGRRSihg iveption can be liberated

3' -dgsam rern$tnmame%ylt@atra&tdﬁ@@t@né%abwrsgawa@rsmlnmrm@mad@nnarrycn n,
gal arubicin, elinafid MEN10755 and 4-desnet ho %83 desani no- 3-

aziri di nyJpcﬂasfﬂé{”hW@GP“F‘Sn%dJlHﬁ&ﬁEHOGBﬁec‘?"rPO 1aRBUNbFEIbeRate. SO IoNg RBAO) j i t i ng

exanpl es gl HcRlid/BiduBs aRiIbrasEMiS tY Rokagik] hake tases wikasitne- sul fat e,
3',4' -di deshydro-4'-desoxy-8' -norvi ncal eukobl asti ne,  docet axol, rhizoxine,

10dol ast atGompoupds ghiieiimentior PaYSfiae acid iRups: salt lREmaticheadikewise B8pR109881 .

BVB184476, 50hidvel B it tm Eft WHHBHRES | H\Gtabid: B*asésér&amsnnﬁ@fd| Hpdrexitleé,3- f | uor o- 4-
met hoxypheny1l) - benzenesul f onam de, anhydrovi nbl astin

N, N-2fi net 1) hne\seanmmeﬁianvwm%rmamc bageg|in Lhepfpawf PIMBREFPFRE9EMb Ut yI ani d
e, TDX258 g#neriBlkaRés.7- 15Non-limting exanples of topoi sonmerase

i nhi bitors are topotecane, hycaptam ne, irinotecane, rubitecane,

6- et hoxypropi onyl-3',4'-0-exo-benzylidene-chartreusine, 9-
nethoxy-N,N—dinethyl 5-ni tropyrazol o[ 3, 4, 5-kf |l acri di ne- 2- (6H) pr opanani ne,

1- Every reaction step descrlbed hereln can optlonally be followed by one or more
am no-9-et hyl-5-fl uoro- hydro 9 rre&g éH 12H— benzo4de] - pyra
no[ 34, 41: BYFKINdH) F?rQ?‘?Pé{’ﬁs ?’Hi/adﬁ?lﬁ'ﬁnq }SQM R PRFEIVISS At ecane,

7-[2-(N- 2Qiow@nh Wémrfbﬂ@)aeﬁmyirbn{s?&ﬁﬁ)a@@wemt b@csn aeHoM¥AlBRY, BNP11100,

2 mg?gt hslyll\gtr%ga%n ggrt g ggélla%ﬁne&aﬁggamghoégg rg%n?c? Chesr%{)s?r%]oéae%?gﬁhleme-

QP[Z é di rrev%négammtlg)aﬂ; rwé}np%smgmgm%prac%igebmubaé, e hetobvitedtb] car bazol e-
car boxam de, asul acrine a a

(di met hyl a?ﬁaRB?é’f’ﬂfﬁ@Ne%Hﬁ{’ﬁ'gﬁn?rﬁgf 1on] fr%%k’nﬁﬁl\lalcwuézago'aler’r‘g?ﬁtbg(nyphenyl ]

- 255, 5a, Gpr8cédurss, veshimgprotadupds? Highstiny prpbeduted) dilteation dyockddred| oxol - 6- one,

2, 3- 35( met hyl endi oxy) - 5- met hy1- 7- hydr oxy- 8- met hoxybenzo[ c] phenant hri di ni um

6, 9- bi s[(2-am noet hypam no] - benzo[ gl i soqui nol i ne-5, 10- di one,

5- ( 3- am nopr opyl am no) -

7, 10- di hydr oxy- 2- ( 2- hydr oxyet hyl am nonet hyl ) - 6H pyrazol o[ 4, 5, 1- de] - acri di ne

-6- one,

N El 42(di et hyl am no) et hyl am no] - 7- met hoxy- 9- oxo- 9H-t hi oxane-t hen- 4-

30yl et hyl ] f ormam de, N-(2-(dinethyl-am no)-ethyl)acridi ne-4-carboxam de,



tiazofurine, decitabine, nolatrexed, penetrexed, nel zarabine, 2'-desoxy-2'-
nmet hyl i dencyti di ne, 2'-fluoronethyl en-2'-desoxycytidine, N[5-(2, 3-
di hydr obewoabiuwybdosul f onyl ] - N - (3, 4-di chl or ophenyQur ea, péAP401dR8132Y - 4- [ N2-
[2(E), 4(E)-tetradecadi enoyl ] gl ycyl am noR- gl ycer o- B- L- mannohept opyr anosyl | ad
eni ne, aplidine, ecteinascidine, trggacitabine,
4-[ 2- am no- 4- oxo0-4,6, 7, 8- tetrahydro 3H pyrimdino[5, 4-b][1, 4] thiazi ne-6- yl-
(S)-ethyl]-2,5- thlenoyl L-gl utam nic acid, am nopterine, 5-fluorouraci
al anosi ne,C ﬂmgt@glta}ahy ghromatography by HPLC and drying procedures, especially
10( car bam@.ﬁgxmeuﬂeg R vAQI BNk & Bl it aidy, 1, 11-di aza-tetracycl o-(7. 4
.1.0.0)- tetradeca-2 6-trien-9-ylacetic acid ester swai nsoni ne,
Ionetrexole dexr azoxane, nethioni nase,
2' - cyan- 2' - desoxy- N4- pal rni t oyl- 1- B- D- ar abi nof ur anosyl cyt osi ne and
3-am nopyr i diThg-oBjecRbAY PrékRy (oo hlORREFSdAPBEen solved in another.
Anﬁiprollferatlve agents" al so conprises nonocl onal antibodi es agai nst
growt h 15faspeetby rRravding a/eedisampeigemarisingatigastene sepPoyh&dhe i nhi bitors”
such as trigadnggymeb, as well as tunor suppressor genes, such as p583.
I n anot her aspect of the invention, a nmedicanment according to above aspects
20and enbodi nents is provided, mherein i n such nedi canent conprises at
| east one additional pharmacol ogically active substance (drug, ingredient).

In a preferrethe bBBprédent MvehtfdNasCiiRpidialyB6sH Seihlanodri ve
sub nce is a substance as described herein. 25 | n anot her aspect of

t he I nvent3SRCt By Rf@&lﬂ'eaﬁeﬁ?d'ﬁ%'eﬁﬁﬁ%’tsﬁ‘gaﬂi%t 98¢ ERPROYKOTERB odi nent s i s
provi ded, Wagtieh fortude imBé theimBht arﬁ/&qﬂbp%)@ﬁém@s@w@rawbt ng and/ or

after treatnent with at |east one additional pharnacol O%I cal | actl ve

subst ance.PaimnhysiclpgicpksndiionrH¥FharR Cq%éda'f‘eﬁ'éﬁtangf% tP3bg| cally

active subaérabs Iy§opﬁmo§bﬂﬂk%¢cﬂe6§|s A8/ F tHeesttingia dF. auto?@xuh naanot her aspect
of the invention, a pharmaceuti cal {EOSI tion c% i Si n a thcgr apeutical ly

effective Cé’r‘iﬁ?ﬁﬂ‘?“%’i‘g ‘éste floéﬁ?tprﬁﬂ%’a&@?rﬁ Mgdicementior "E‘qt ANt YPHYI ded.

I n al%r ef g5rpg8liBaPotheafrembRforicioRBReRs isGalen66dTAsd ddnigtisednt ai ns at | east
one addltlonal conpound sel ected fromthe group consisting of
physi ol ogi cal |y acceptabl e excipients, auxiliaries, adjuvants, diluents,
carriers and/or additional pharmaceutically active substance other than the
conpounds of 'I'[Héﬁatijébt'eﬂﬂwie@ﬂeseh@meﬁmMsmﬁﬁr}m@ly béert fdvédiviesmiotran, a

phar maceuti cal n i.s disclosed

rises a fIt ast one
conpound O?SPFﬁ%by ngziﬁv‘pcﬂnme 'f:amgats‘foan{@"}?nﬁﬁ?ﬁ?i8[“%6?'@8?5’)FI% E?ve subst ance
ot hegg t haninidition oM eensl theotedtinent masrtproma@mefsmysbm@meamm; and a

h |1y . bI h
nvent | on RAepYPBROER! RO1 e Srlscire et e dabe SERRINGIAr SRR | cal

conmposi t i amouf; hﬂdli@ﬁéﬁrthmedrsl, behifaturongs m’olldmnmomnmcmdss aanimahag to the
i nvention and on e or. rra,red nmpounds s? ected f ééa ro%p COI’ISI Rtl ng of
sol 1 d, 11 qOPERSPIERIT FGOTH S cel G EWIg SATPPRRT (EPOSHARAIRTS DA uent o,
carriers atnmoprsammmubhguahﬂmg fa@rhltwebmgemcﬂonhbeuemhalsystbm ammmueds
accordlngtothelﬁ ? Iallqe con él t|n atswtabedqvﬁxef%rg} 20

I n a?fot her MEEPEEY 9 ?m?sﬁeg ipRlgE {‘]aén“e‘éP PrtoMEs p$tURER §oSs P T I nge"

t her apeut i mhéyyceﬁfcb&mdnva's prostate ceﬁcelt priostatd cmmomeap:mndctwb tiskee i nvent i on
and/ or at | east on& g arnaceut i cal 0Si tig descri b& he&rgi n and a

t her apeut i Y3105 &P geqe\,s@r%%%gﬁpcrges P ltVer ROEf: PRaY tumours,

phar macol o:géokabwunaprarw@eswmbemeesmﬁagealtdaanext mymj@rr@mmds of the

i nventi on. The a(%martmatgeuttl cal t 0Si t1i.0 ﬁﬂ&ocesent i nvention may
be adni ni YR NN {FIRRRRSIOMRR éest"ﬁ%FFC?ﬂ?F% WAFLILY  For
exangg e, adhenﬂb@rtrnatnaoem%yelbmnbpamltmlma [mamrmhtaebaicmomp; brahst ﬁm:elr al ,

i ntravenous, intranuscul nas ntraarticul ar |ntrasp| nal ,

t r anst r achBaMM4 GaHOAREF: a{?feseé'l%c?ﬂ?%?ﬁ’e@u egtlahttumb'@" C?%H@ﬁfc'nqr?%snsder mal , or
buccal rouieetim ddrtiabmat) gwbycologlcaldmuunsenvdry turasinsoivarianauimaarsyay be by t he

oral route., The dosa m_ni stered w e dependent n.the heal t h,
Snd el ght UGS FRIEL P PanGRl e CRisiner e REPCRT LSRR . s
frequency edrcintifag bkt tRCHorf20 M) bEABer/daricer atayenttal teentl t he nature
of the effect d%gaidred. Par ept er al adn‘ll nelhg t{Jatlon S rg%efertre I O al

adnmi #% st r at3"6R" | SSb‘é‘%ﬂC&rwsg'"pﬁaé‘FE FB(IP VeSS %Dé hfeé?rns i ncl ude,
but are not limted to capsules, tablets, pellets, dragees, sem -solids,
powders, granul es, suppositories, ointnents, creans, |otions, inhalants,

i njections, cataplasns, gels, tapes, eye drops, solution, syrups, aerosols,
suspensi on, erul sion, which can be produced according to methods known in
the art, for exanple as described bel ow tabl ets: mxing of active
| ngr ed| ent/s and aUXI I | ar| es, conpr e55| on of sal d mxture 10| nto tabl ets

Ly Y . [T



15sem -solids (ointnents, gels, creans): dissolving/dispersing active
ingredient/s in an aqueous or fatty carrier; subsequent m xing of

aqueous/ fwotgipha®e Wi th conpl enmentary fatty/ aqueous plraI&EP2010003eMi zat i on
(creans only). suppositories (rectal and vaginal): dissolving/dispersing
active ingredient/s in 20carrier magerial liquified by heat (rectal:

carrier material normally a wax; vaginal: carrier normally a heated
solution of a gelling agent), casting said m xture into suppository forns,
anneal i ng GEINANE HeRsAliRINas, spIeiPMas.i raelanemas tineadcoiarmelanonaasy; 0s ol

di spersi nglé@kée%%é/'rﬁ‘&o%?fe‘ I¥@ka%9‘ﬁ5‘térﬁod|élle@kﬁ EARRs! +I‘ﬁ'8|tnc n@%c#tllc lé‘l.?ﬁﬁmléj m xture
into an atom zer. 25 general, non-chem cal rout or e production
of phar mc@ﬁ?"'@&mmﬁﬁ&ﬁk?m@ﬁtﬁd?‘d@em@ gadieunyalelic lpukgemiatdootes conpri se
processi ngysbRA 180kethh ! IFRpRoMBS, %d@%heé‘n‘?%n@&%sh o&lﬂgln‘%ﬁ bhats
transfer one or nore conpounds 30 e rnvenion In P67 sui t abl e
for @dm m@tqr%ltia'dwovaﬁcalqﬂa@mhﬁlabﬁtuh@@domthnu@ﬂar@n@mexadrmnes aihritisl y, the
transfter ofepafediheribR, BOBREYE Roa Hefi r%ax&)gﬁ tr%eau Pojgliph- 2 dosage form
conprises the addition 'of one or nore compoun ect d rom the group
consi st i ngcasfespandingree fog i prepanaion Qmmﬂd@ﬂm@@tﬁ’m@q)tﬁaﬁtmoémd/clal active

I ngr edi ent&o?ﬁﬁﬁls Blhlﬁg a?&@m%ﬁmﬂ%ﬁdﬂ{)né @G?n H(‘!@J‘fo' %corﬁé%‘é'dt abl e
processing steps include, but are not rning, mlling,

m xing, 78 granul ating, dissolving, disper SI ng, hormgenl zi ng, casting
and/@y conpressing the respective active and non-active ingredients.

Mechani cal W@d?ﬁpcfdh'asB?fﬁe%\'}ﬂdﬁgn%%&%ﬁﬁ%bﬂ)ﬁur@h@rﬁ’%tﬁbﬁe%PFHM?e b{herrhe art,
for exanple from U | mann's Encycl opedia of Industrial Chem stry,

Edition. I|3ftivesubsiargesdingresiants; dirug) intiedraaimante Piaventiona sHgPIessian @'ast one

conpound oéménrbeaﬁdw@téeage@&dcdm.oﬁg fd}wmcrﬁ&ﬁhédmg'of HETRAHRES oPtifRer than
t he conpounds of the invention show val uabl e pharnmaceuti cal

pr oper t i esOthgribsta aﬁ?ilh@Wé'tYpﬁéP'ﬁ%WéD? cempingtien okthggisyassis seleePr M9sm t he

conpounds gfectiietniaR\eRAé &0g alMﬁbCBr the Rofbitiatios RAdA&H dtinflore RAEEHVeUthaR | Y
suit¥ble for oral use are tablets PI |1's, coated tablets, capsules,

10powder s, Weiflafinecxpediod hgsed pmyf diffve drepsstiessef tha Kldivigual dugst B¥chuse ar e

Supposi t or htR&r driigfsh aﬁweféarmuﬁxareeéu ?@I rotRSardif aRUnydur® B§mni€>h?yfl%%ab| y
oi | -based or aqueous Sol utions, her nore suspensi ons, enul'sions or

i mpl ant's, W@Qﬁ’?&?ﬂ”@')‘f%ﬁeﬂﬁiﬁt@ﬁy WHE@ compoynd okt isventipaaeeBA powder s.

The COWDO%Hiﬁ?de:fndfohﬂ\é iRVe&fioh MusetyconterRpd8ndo(RRNLitH SSodmbre dtRer esul t ant
| yophi |l isates used, for exanmple, for the preparation of 15injection

prepgy at i o¥¥9s: ﬁ@"&'@%&“&‘t’?% CPWHI"H&%G“&QEF"@@“%FHW "|h§é>8"@ﬁHV"?)Pf conpri se

assi st ant sthe 5MeRtiGHis! préretredfiGweer Qfoﬂfbnaéﬂomﬁeragy alkblinchiies tR&EpRE invet ti ng
agents, errul sifiers, salts faor nodify the osnmptic pressure, buffer

subst ances? high the camrayd ok therRyesHion aﬂplﬁ? g|qmr%ptmﬂp[qg§@r%@gmygstere

i ngredi entgn duff@rren%@mbgmg%@hé&uléﬁoutes vortamblsed Rt whHed afddsinexci pi ents are
organi c or morganl c.substances, which are suitable for enteral (for

exanpl e or @MPiIngontheRtaer agtive B}Qif%dé?m%rdh? RPREPPUR] Bfihe REPSEBt MYt with

t he conmpoumdstir a'bhﬁé ihgreaiint eMpoth %ay@éaj’ﬁéldeéffé@ﬁﬁly mW@\D@’fcﬁﬁb@ tdrl Wherbenzy!l

al codl s, al kyl ene % écol S ol yet hgl ene g co S, :?2 triacetate,

gel atine, RBHHOHSRHA 2PER A%gﬁ&‘w u hE?’BE%S' fhegpresey i t ol or

starch ( W&hﬁ@\t@hﬁdﬁibe thB&Rthab EGHtEIA onkiof thové BtheR actetingredehey ddditiel | ul ose
preparat | ons and/ or | ci.um phosphat es, for exanple trical ci um phosphate or
cal ci um hy@rogEPIRe &EH&@W Bnesi um stearate, talc, gelatine, tragacanth,

met hyl cel |l ul ose, hydroxypropyl net hyl cel | ul ose, sodium
car boxynet hyl cel | ul ose, ponvinyI pyrrolidone and/or vaseline 301 f

desiggd, disintegrat ti oned
Ctarihes and PTG AEL 1R S USReR (nr0ieets AREAREr A bRy ”ESr'rSP.edone,

aAgarI or adad;hnniscer@@|rpbomb|raat@alv¢|thtd1@drﬁ|§5undfsjlim mem{mdg g aaltrg;rnate

uXxi |ar|e5|nc mtation owW-regul atin

| ubri cant s29RiBE eé%gﬁ%qaéateg qriie ew%phagp@a@mgah%q Qﬂt'oga'lng'é’g such
as nmagnesinonligiiteatathe compdahdd dessdsemiaipecifieBempourdtisnistedah mabrne gl ycol.
Dragee cores are provided with suitable coatings, which, if 79 desired,
are resistant to gastric juices. For this purpose, concentrated saccharide
sol u¥% ons may be used, which may optionally contain gum arabic, talc,

pol yvi nyl pyrrolidone, polyethylene glycol and/or titanium dioxide, |acquer
solutions and suitable organic solvents or solvent mxtures. In order to
produce coatings resistant 5to gastric juices or to provide a dosage form
af fordi ng the advant age of prol onged
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in a preferred embodiment, a compound of the invention is administered in

combination with one or more known anti-tumor agents, such as the following:

estrogen receptor modulators, androgen receptor modulators, retinoid receptor

modulators, cytotoxics, antiproliferative agents, prenyl proteintransferase inhibitors,



Anal ogously, the follow ng educts were used instead of educt 15:

Anal ogously to 16, the foll ow ng commercially avail abl e conpounds were
used: 15 wO 2010NM5490- 7(  20Exanpl e 4: Synt hesi s of  PCT/EP2010/001323

445- ( 2- Ox0- 2, 3-di hydr o- benzooxazol - 6-yl car banoyl) - Pyri din- 3-y1] -

pi perazi n- 1-car boni c-aci d-4-chl oro- bgnzyl ester 24: WO

2010/ 115491PCT/ EP2010/ 001323 90 The reaction m xture was poured onto water
and the energing precipitate was filtrated and washed with water. The
resul ting HM%JG@M@@U@@M ighibitonsi Yh pigtease inhibitons, eevardé reps@iptgse86 ny, 2. 44

mol , 85% innibitor RlEnKgitas taken up in 20 m ethanol and a sol ution
of L| CH (1T7 > éﬁé%&‘ 5] 8‘ nm. wat er was added dropw se at RT.

St

concent Fat od .ﬁ‘r?“%da"'éw‘“‘uo Sﬁt‘?f“eﬂ’s%‘e'gé“a r<hpel I SRA RS B tHifsiRn g

adj ust ed t eorpiingtian with adiqtimrapy. H@epﬁyé@rgmtlp@ﬁeﬁg ObVE@lEdt\hrbltlbtlr"’at ed and
dried. Int 8&%%1&%%@3@6@%&55} g% R%na8! @é’%l%%sarﬁ%éld @vé%@ ),2- 16 ol ,

88% . 100. 6-am no- enzooxazol - 2-one
i nternedi ate Q 'EBT%
N- ( 3- di et hyl-g%t%g)fﬁr%%g’g)eg el (%car bk fH e 8&'%5%6( s8or '"V(e%m% g, 0.40
mmol ) and @ferﬁwfzwpwd@dt\atﬂ@t@de@ wigBorgniygit the: bindingref 9stmee todaleebem RT. |t
was stirre 1 t to water and
extracted féwgg%r 1%1v§ép%d§ﬁ|yf%§gtehré§ﬁgéé %edﬁbgor]%kérg||ﬁgﬁﬁ ni écIrlh %ag)gs were dried
over,sodi u%tmepM%Q@meq)(ﬂtﬂ%t@@cﬁraW@ﬁﬂ‘?@eﬁ!qxﬁ@@dd@ﬂfgeﬂale 38 1Y dryness.
A ol our | ogs oy IFERIEH BulqetBf. 417 T2 Dot Rg ] SRR Mina B e L B0 ' 20
Exanpl e 5: plperugythﬂy@mphgﬂyl]-ZH -1- benzopyran 3-yllphenyl-2 2-d|methyl propanoate

4-[3-(1H bQQZBFh b réo%h&ﬂfnbﬁw&)rodmﬁgmpa%r%%&FSHB%

car bosaur e- or o-benzyl ester [ 115491PCT/ EP2010/ 001323 91 p.
Anal ogously tﬁheetem”f Qr#tir%&b?e'&éﬁ(tbah\%@b@ioré Zﬂ%eﬂ&)urée Mh@%ﬂis)ent n?wéntlon
car bonyl di i m dazol e (250" ng, ) and internediate 25 (289 ng, 1.40

nol )5 wer erefergde é@ma@U'NF that ‘@ﬁeﬁﬁ'led’f”ﬁ”!@'t'ﬂ'a@t the binding of aRdrpeRPSt@s cont i nued

for 3 d at aéé}g?émr&ea(oeswe%eﬁa&{tmronifﬁ% rﬁ@&&éﬂé&ﬂoﬁ"ﬁé#ﬁrﬁutnﬂ%@xéﬁﬁl@gd
t hreeti nmes wat er he organic phase was dried over sodium sul phate,

filtrated ahendesriereeriPemodwalpEcas inasieride Ay ether Salpbaredyptaseng yel | owi sh

oi | is intghiRdisahfutdfidedARafmflie, BicBRitamRb, idféble aabifatdydn ads@ek W t hout
further purification. q. 5-am no-1H benzotriazole 15 (40.0 ng, 0.30 nnnol),

internediate P& {e%ﬁ@re‘fﬁoxd(}eéejptéﬁmbaulﬁﬂﬁé by 1R LcBMFBWF BROPrieBEnt (ifvehBoml, 0. 91

nnnl%omere iven to 10(3
N- (35di et FRFErSAP ﬁ@fﬁP@'ﬁiﬁS)thN mf@ffﬁsﬁ with grdahipiiheebinging SEIAtBPIAS 1q Bifneidy,

receptor — independently from the mode of action. Non-limiting examples of retmoxd
receptor modulators are bexaroten, tretinoin, 13-cis-retinoic acid, 9-cis-retinoic acid,
alpha-difluoromethylornithine, ILX23-7553, trans-N-(4'-Hydroxyphenyljretinamide
and N-4-carboxyphenyliretinamide.

2 - The term “cytotoxics” in the course of the present invention refers to compounds
that primarily trigger cell death through direct action on cell function(s) or which
interfere with or inhibit cell myosis, such as alkylating agents, tumor necrosis factdrs,
intercalating agents, microtubule inhibitors and topoisomerase inhibitors. Non-

10 limiting examples of cytotoxics are tirapazimin, sertenef, cachectine, ifosfamide, -

tasonermine, lonidamine, carboplatin, altretamine, prednimustine, dibromoduilcit,
ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolomide, heptaplatin,
estramustin, improsulfan-tosylate, trofosfamide, nimustine, dibrospidium-chloride,
pumitepa, lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,

35 cis-amindichloro(2-methylpyridine)platin, benzylguanine, glufosfamide, GPX100,



0.42 mol ) and 1-hydroxybenzotriazole (60.0 ng, 0.44 nmmol) were added at
RT. It was stirred for 15 h at RT. The reaction m xture was concentrated in
vacuo andwoiometibapipurified via colum chronmat ography (@cadipesm/oniseh et hyl
acetate/ nethanol). The residue was taken up in a 0.1 MHCl solution in

15i sopropanol and concentrated in vaguo until dryness. A colourless solid
was Yyi el ded as hydrochloride (27, 108 ng, 0.20 mmol, 68% . Exanple 6:
20Synt hesi s of

4- [ 1- ( 2- 1HirBe 8RS rensdibismyt(hexaney].§migpeine iint-[diairerplptin(diibise- 1- car boxylic
acid 3, 5- hygndind( I:ﬁlb'r%?jﬂ%(ngltetpé%ﬂ?o\‘lheeﬁéﬁzﬁd hyls 73 Cfua?s@nﬂf?‘n RR&RK! yacetic

acid ethyl ester |sso In a mxture' of acetic
acid (20 r}y %CWE}O' Ozbydfw;ytmacwb@szneﬂiylbemtbweszorub!cm idarubicin,i n an ice

ggfﬂ? op\?\nogledétnhawb‘dﬁm%;(sfaﬁpgﬁ %%ﬁg@n BHT% i%béé 'Hﬁ%@éaﬁlﬁu\gﬁg% fpﬁgga\g\ggdst irred

for 5 WO 2@nneamasamGHIEFaDine/H01BRtplige- 13tdespxRT0-hpdioyxycarménamysinnas added
dth di

and. the OrRBinfch2yAbrbfh, WisdiRA, 1f gmo%sshd g’}%?me'trib%g éjéés%‘fjmf?cY§r sodi um

sulfate and t rve 7 nmol 00% of a

br owni sh @Zlfid'ﬂmﬂﬂwthﬂémmbldwmﬁmm(W@tWﬁOQﬁZﬁ| fication. 5s. Conpound 28
5,27 g (25.7 mol) was dissolved in water (25 nL) and EtOH (10 nL) and NaCH
(5. oo g, 125 Newndinitieg examnpies|of miofeitlbyle irfrbitery argepacligyeldvindesiie-saiteée, sol ut i on
was stirr f der vacuum The
resi due wg‘g‘lg‘?lgé&felé%“l%so}%er an %]glé'g{ycla ki %ﬂg&@l”ﬁ}éﬁ&ﬂ?dﬁnz propanol to
pH 4.” The delagtaline, Nivebyline-isethionate, lsreastating cemé@mes RR189881.| eczed 10and

dent i fi e%m§1@mounﬁurﬁﬁe (cflyp%br@c.né%?sm' Faﬁ%mﬂ fIGegeUNd was used

wi t hout further purification anal o e genera procedures c-e

conpound SDe‘ihﬁéypé‘?ﬁY'hégnéeé‘GSU@BEMﬁ)Iaégwdfoﬁybi@ﬁé\?b N, Nyimethyl-L-valy!-L-
1-{411- ”Wa@ﬂ%%fﬂyﬁ@%@h@ p?&&lq_oﬁhb%e Pb%faﬁ&&%@ a‘?x'd@\/lé%é'/‘# yl}-2-

(4-trifluoronmet hoxy-phenoxy) -et hanone i mol ) was

di ssolved in NHnCIh'\luf?ﬁ rﬁ@@s ()Qtog%ll)sombré%@ if‘iﬂﬂbiﬁ)tré'%le t@ﬁ&t@@ar(eo h%adﬁmm@ 79

mmol Y5 was added at ound F‘}; It was
stirred atirinotesasne, ﬂ.‘@'tﬁcanﬁhé G(WWQY%"QKH§3& IQJ‘P’GUb%ZV Qﬁ‘ﬁﬁﬂa%@t'@t & and

washed W theiBkeN r@-dfn'\éfﬁfl mdowrsfbna@mkm@meﬂi@mbmahgmlr@yw was dried
over sodium sulfate ered and sol vent evggorate under reduced

pressure. armBoReaihyifsfiyRre- prlhwreop BXF” ext- gt +RH-benzo-[de]-pyrano-

?Sgﬂff P ?ggh'/‘ﬂ'b 'h%'&mhgﬁﬁuurﬁlf lﬁgheritskgﬁl @sﬂﬁé}uahé Ibﬁ&)técé?'fé' ?r[txms sol i d

PCT/ 2010%%9:@2@!'nghetmr%@ﬁéca@pt@yﬁ@n%&@bﬁﬁo BNP'1100 BN80915
441-(2- OxaMs 49 B%ngd@%ﬂaﬁsmez@érﬁp&—.cwIsaw%&énmaerméih%aﬁmu

pi per azi ne- 1- car box -5-trifluoronethyl-benz ester u.
(07", " HesHop R aSLId e AP OHR RESBO SIS PR - R VB S8l <ol ved
in dichl OVWBM@QCQ%@Z%M @é?gof‘a?*mﬁg églla&nn@ (QQ 58!318'915 %?-@ [2qegel at RT

slowy. "It 15 was stirred for ditio m xt ure was washed

with wat er(d'”&ﬁt\"ﬂ@mW&thﬂbﬁr'ﬁﬁhﬁla!“f%}@h)ﬂh&[‘i h&dr%»r §érﬁ'”\ﬁ/§!‘9x¥f\’/’éﬁ5&¥ﬂ ated. The
resi due wesspels dd @-ﬂei@&wﬁ%@r@@g ags, 2paphihet Ny d)-asedigkde-drie, Resul t in a

col 3 ess solid identified as 34

(methylendnoxy)—5 methyl- 7 -hydroxy-8-methoxybenzo([c]phenanthridinium, 6,9-

bis[(2-aminoethyl)amino]-benzo[g]isoquinoline-5,10-dione, 5-(3-aminopropylamino)-

7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]-acridine-6-

one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-ox0-9H-thioxane-then-4-

30 yimethyljformamide, N-(2-(dimethyl-amino)-ethyl)acridine-4-carboxamide, 6-[f2-
(dimethylamino)-ethylJamino}-3-hydroxy-7H-indeno[2, 1-c]quinolin-7-one and

dimesna.

Non-limiting examples of antiproliferative agents are antisense RNA- and
antisense-DNA oligonucleotides, such as G3139, ODN698, RVASKRAS, GEM231

35 and INX3001, as well as antimetabolites scuh as enocitabine, carmofur, tegafur,



(0.29 g, 0.62 mmol, 31% . 20ln analogy to the general procedures d-e

conpound 35 was synt hesi zed. Exanple 9: Synt hesi s of
4-{ 4- [ (1FwvBenmotisivazol e- 5- car bonyl ) - am no] - cycl ohexyl | - pcp@arawioner33
25carboxylic acid 3-chloro-5-trifluorOnethyl-benzyl ester «c¢;r0 o0 39 in

analogy to d, c, b, e WD 2010/115498 PCT/ EP2010/001323 94 v. Conpound

36(1.20 g, 5.63 mol) and conpound 37(1.50 g, 6.81 mml) were dissolved in
met hanol (100 %) and sodiumtriacet oxyborohydride (1.50 g, 7.07 nmol) was
added at FRELPHAlng: dexlluriding. trmetigate fudatabines Fapasitabine. gafocitahiBesol vent was

evapor at edeyddrdbinbstfotatedidRtdaBMesoalunefdidle taftiftb L pakiax8e, dhfef@Or gani ¢
phase was washed with saturated sodi um h drogencar bonate solution. This

aqueous sofafofWinevdecitaRineapelatiexsds He’BPEﬁ’FetS’P pRigR1RRINe: 219880¥%GRbi ned or gani c
| ayers wer gefhyii®@shcoN@he, smluaﬂash%ahamamesbkwyﬁa.ﬁé ﬁgsi(zegapor ated to dryness.

The crude solid co was used WIthOUt

furter pu¢'h¥q'€%%ﬁzgﬁJW'i%1'fﬁ”ﬂﬁﬂl FB'W?@‘*@&'M?@IN% c, b. and e

conpound 3@(MPRESIEIIBSAdIERbYI @ﬁ'@rlnﬁ‘uo D:glycero-B-L-manhd-hesi s of
443- ( 2- Ox0- 5 3- d? ydr o- benzoolg}gzol % g 5-di hydr o- pyrazol -

15pi peri di MBtaRYERISyIHaMIne @PUiliae, tqqq'mwm?ﬁeﬁrﬁwmtseﬁfw % ariio ﬁ]do-

443- ( 2- 0X04,8,738-tetrahydro-3H- ynmldmo[5 4-b1[1 4]th|azme-6 yl- (Siethyl] -2,5- thlenoyl L-
di hydr o- benzooxazol - 611) - Pyr azol - peri |ne carboxylic acid 4-

trifl uor on@tiainip@kidyp ine, 5@9“9“[%?"61@{34‘9?@8? . fld-asetyindy
2010461549(%5’6%%9&%% J&ifbrr%?l ane4t€b 418@0@1 1?-dﬂeE‘Zaeriaéayc@D@ #1.0(0490 ny,
1.76 mmol ) were suspended in e

hanol . To this suspension triethyl

am ne (0. 7'8tradecas?, 263 Bt Yiaeste a&ab%%erdﬁww%n%ﬂowrewe Hexrazexgneed
addi ti onal m@tﬂbrﬁfﬁaseTz' Eaﬂ me&wm%gmw {-Bly ek findtlifanasdc memednw th
as

di ethyl ether and dried in vacuo. Conpound 42 was 5obt ai ne a yell ow
sol i d” (3463RINAPYYSinfrAssarboxgidetydgihiosrBIGatRAEINSt f urt her purification.

“Antiproliferative agents” also comprises monoclonal antibodies against growth
15 factors that have not been listed under “angiogenesis inhibitors”, such as

trastuzumab, as well as tumor suppressor genes, such as p53.

In another aspect of the invention, a medicament according to above aspects
20 and embodiments is provided, wherein in such medicament comprises at least one

additional pharmacologically active substance (drug, ingredient).

In a preferred embodiment the at least one pharmacologically active substance

is a substance as described herein.

25
In another aspect of the invention, a medicament according to above aspects

and embodiments is provided, wherein the medicament is applied before and/or
during and/or after treatment with at least one additional pharmacologically active

substance.

30 In a preferred embodiment the at least one pharmacologically active substance

is a substance as described herein.

35



X. 42 (340 ng, 0.90 mmol) was dissolved in nethanol (10 mL) Pd/ C5% (52.3 %
water, 0.40 g) was added and the m xture was stirred under H2 at nosphere
for WO 2010185491 at RT. The catal yst was filtered of PCamk24iposes vent
was evaporated. 220 10ng (0.77 mmol, 85% of a colorless solid identified
as 43 were obtained, which was used7ev t hout further purification. In

anal ogy to procedure e the carbamate of conpound 43 (70.0 ng, 0.244 mmol)
was formed. em%es t he expected conpound 44 (26 , 0.05 mmol, 22% also

conpound 45 (R8NYheRASA§CHY the hveptiop, @ Rhagnae 'Cwoemoawgﬂ&emaaﬁyga

(di chl or onrérapagicar fatiive afiodht of at Idddt OME E¥nBBURDERthe frvehitaT isanal ogously
synt hesi zg)d?@?erg;ounds of the invention including physico-chem cal

par amet er conpounds of the invention is given in Table 2. Table 2
Conpound Chem cal rr(g % M+1] HPLC Rt Lm nr HPLG/ M5 Rt [ m nf
3- (2 Hydr oxy 'bAEFRfayed efpodiment, ling phafmace h‘iﬂ‘&ﬂ'@?ﬂ?"o’b?%%'ﬂ?/@t '®agtar bony1) -

26644 ?I:EI- %n%%dtd[tnénéﬂdlbhmomﬁﬂ isdiediel-flom YHd gl BaRsistir@t® physiologically
enzotriazo
[4-( acceptable excipients, auxiliaries, adjuvants, diluents, carriers and/or additional

pharmaceutically active substance other than the compounds of the invention.

10 In another aspect of the invention, a pharmaceutical composition is disclosed
which comprises at least one compound of the invention, at least one
pharmacologically active substance other than the compounds of the invention as

described herein; and a pharmaceuticaily acceptable carrier.

A further embodiment of the present invention is a process for the manufacture
15 of said pharmaceutical compositions, characterized in that one or more compounds
according to the invention and one or more compounds selected from the group
consisting of solid, liquid or semiliquid excipients, auxiliaries, adjuvants, diluents,
carriers and pharmaceutically active agents other than the compounds according to

the invention, are converted in a suitable dosage form.
20

In another aspect of the invention, a kit is provided comprising a therapeutically
effective amount of at least one compound of the invention and/or at least one
pharmaceutical composition as described herein and a therapeutically effective

25 amount of at least one further pharmacologically active substance other than the

compounds of the invention.

The pharmaceutical compositions of the present invention may be administered
by any means that achieve their intended purpose. For example, administration may
30 be by oral, parenteral, topical, enteral, intravenous, intramuscular, inhalant, nasal,
intraarticular, intraspinal, transtracheal, transocular, subcutaneous, intraperitoneal,
transdermal, or buccal routes. Alternatively, or concurrently, administration may be
by the oral route. The dosage administered will be dependent upon the age, health,

35 and weight of the recipient, kind of concurrent treatment, if any, frequency of



2 benzyl ester ylcarbanoyl)-2-oxo-Pyrrolidin-1-ylJpiperidine-1-carboxylic
acid 4-chloro- 498 3,79 1,88 5-0x0-1-(143-(4-trifluoronethyl- 3

phenyl ) - pyvoppmmy b4 pi peri di n-4-yly pyrrolidi ne-3-car boxpCrEracioao (32
benzotriazol -5-yl)-amide 530 3,47 1,83 4-[4-(1H Benzotri azol -5- 4

yl car banoyl) - 2- oxo- pyrrolidin-1|-yl]77 pi peridi ne-1-carboxylic acid 3, 5-

di chl oro-benzyl ester 531 533 3,87 2,02 445-(2-0xo0-2, 3-di hydr o- 5

benzooxazol - 6-yl car banoyl) - pyri di n- 509
treatmeént, and the natare of the effect desired. Parenteral administration is

preferred. Oral administration is especially preferred.

Suitable dosage forms include, but are not limited to capsules, tablets, pellets,
dragees, semi-solids, powders, granules, suppositories, ointments, creams, lotions,
inhalants, injections, cataplasms, gels, tapes, eye drops, solution, syrups, aerosols,
suspension, emulsion, which can be produced according to methods known in the

art, for example as described below:

tablets: mixing of active ingredient/s and auxiliaries, compression of said mixture
10 into tablets (direct compression), optionally granulation of part of mixture before
compression.
capsules: mixing of active ingredient/s and auxiliaries to obtain a flowable
powder, optionally granulating powder, filling powders/granulate into opened
capsules, capping of capsules.

15 semi-solids (ointments, gels, creams): dissolving/dispersing active ingredient/s

in an aqueous or fatty carrier; subsequent mixing of aqueous/fatty phase with

complementary fatty/ aqueous phase, homogenization (creams only).

suppositories (rectal and vaginal): dissolving/dispersing active ingredient/s in
20 carrier material liquified by heat (rectal: carrier material normally a wax; vaginal:
carrier normally a heated solution of a gelling agent), casting said mixture into

suppository forms, annealing and withdrawal suppositories from the forms.

aerosols: dispersing/dissolving active agent/s in a propellant, bottling said

mixture into an atomizer.

25

In general, non-chemical routes for the production of pharmaceutical
compositions and/or pharmaceutical preparations comprise processing steps on
suitable mechanical means known in the art that transfer one or more compounds
ofthe invenion into a dosage form suitable for administration to a patient in need of

%0 such a treatment. Usually, the transfer of one or more compounds of the invention
into such a dosage form comprises the addition of one or more compounds,
selected from the group consisting of carriers, excipients, auxiliaries and
pharmaceutical active ingredients other than the compounds of the invention.

35 Suitable processing steps include, but are not limited to combining, milling, mixing,



3,52 1,87 3-yl]-piperazine-1-carboxylic acid 4- 96 | chl oro-benzyl
ester 6 4-[5-(1H Benzotri azol -5- yl carbanoyl)-pyridin-3-yll-

pi per azi wokomariboxyl i c acid 4- chl oro-benzyl ester 493pr8TAP2010881373
4-{3-[ (1H Benzotri azol e-5-carbonyl)- amino]-pyrrolidin-1-0)-piperidine-1-
carboxylic acid 4-chloro-benzyl esteg 484 3,17 1,77 8

1H Benzotriazol e-5-carboxylic acid (1-{1-[3-(4-trifluoronethyl-phenyl)-
prop|ony1]@f ger|d|n 4- 1 -pyrrolidin-3- yl)-am de 516 3,23 1,80 9

4-{ 3-[ (1H¥&RY'sting é‘fép\é”@a eﬁpﬂéwwomagﬁ%qig (Fpting and/er compressing e di ne- 1-

car boxyl i creapéclivé aetivll &1t RErPa&iRBINdredichier MedHaride] mbahé fdr prkokfing said
processing steps are known in the art, for example from Ulimann's Encyclopedia of
Industrial Chemistry, 5th Edition. In this respect, active ingredients are preferably at

5 least one compound of the invention and one or more additional compounds other
than the compounds of the invention, which show valuable pharmaceutical
properties, preferably those pharmaceutical active agents other than the compounds
of the invention, which are disclosed herein.
Particularly suitable for oral use are tablets, pills, coated tablets, capsules,

10 powders, granules, syrups, juices or drops, suitable for rectal use are suppositories,
suitable for parenteral use are solutions, preferably oil-based or aqueous solutions,
furthermore suspensions, emulsions or implants, and suitable for topical use are
ointments, creams or powders. The compounds of the invention may also be
lyophilised and the resultant lyophilisates used, for example, for the preparation of
15 injection preparations. The preparations indicated may be sterilised and/or comprise
assistants, such as lubricants, preservatives, stabilisers and/or wetting agents,
emulsifiers, salts for modifying the osmotic pressure, buffer substances, dyes,
flavours and/or a plurality of further active ingredients, for example one or more

vitamins.

20
Suitable excipients are organic or inorganic substances, which are suitable for

enteral (for example oral), paren'teral or topical administration and do not react with
the compounds of the invention, for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol triacetate, gelatine, carbohydrates,
o5 such as lactose, sucrose, mannitol, sorbitol or starch (maize starch, wheat starch,
rice starch, potato starch), cellulose preparations and/or calcium phosphates, for
example tricalcium phosphate or calcium hydrogen phosphate, magnesium stearate,
talc, gelatine, tragacanth, methyl cellulose, hydroxypropylmethylcellulose, sodium

carboxymethylcellulose, polyvinyl pyrrolidone and/or vaseline.

30 If desired, disintegrating agents may be added such as the above-mentioned
starches and also carboxymethyl-starch, cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereof, such as sodium alginate. Auxiliaries include, without
limitation, flow-regulating agents and lubricants, for example, silica, talc, stearic acid
or salts thereof, such as magnesium stearate or calcium stearate, and/or

35 polyethylene glycol. Dragee cores are provided with suitable coatings, which, if



4-[3- (1H Benzotri azol -5- yl carbanoyl) - phenyl ] - pi perazi ne-1- carboxylic acid
4-chl oro-benzyl ester 492 4,32 2,14 11 [1' - (1H Benzotri azol e-5-carbonyl) -

[ 4, 41bi piwernthimydi11-yl] - (4' - met hyl - bi phenyl - 2-y1) - et Iram@Pe015061343 00 2, 04
12 1' - (1H Benzotri azol e- 5-carbonyl ) - [ 4, 41bi pi peri di nyl-1-carboxylic acid
3, 5-di chl oro-benzyl ester 516 518 4749 2,32 13

[1'"-(1H Benzot ri azol e-5-carbonyl)- [4, 41bi pi peridinyl-1-y1l]-(4'-nethyl-

bi phenyl - %12 nmet hanone 509 4,21 2,16 15 ester

412- 0x0- 4-4ESIrEEA® r%ﬁ'%}ﬁﬂ‘;}argéﬁtéﬁi%%ferU‘@RHVE%?%&%%PD}@‘“ saccharide

pyrrol i di nglutidnk iy usddN@hikh r b Ceattaif gdmoardbie el Bolp@Rgy! 547 549
3,81 2,05 16 442- 0)2@%1 0X0- 2 ?%ﬂ dry(:)%enzlogxazg -I 6- vyl cgcr)ggm%‘yl -

pyrrol i di rRYItafens, ﬁ@WﬁH‘M@@BEJVC(‘?!&?%RW‘?'EU’H(Q'Q}“% anogeosdidionsiandst er 514
3,76 1,89 s;'uTtaﬂné?ar&amc ot ¥ é@lbéht?m)(thﬂishlﬂ &aémrﬂ?b!él)cemb%ﬁﬁ%é &sRtahty 11-

plperldlne 1-carboxylic acid 3, 5- | or o- benzyl ester
to gastric juicés or to provide a dosage form affording the advantage of prolonged

action, the tablet, dragee or pill can comprise an inner dosage and an outer dosage
component me latter being in the form of an envelope over the former. The two
components can be separated by an enteric layer, which serves to resist
disintegration in the stomach and permits the inner component to pass intact into the

10 duodenum or to be delayed in release. A variety of materials can be used for such
enteric layers or coatings, such materials inciuding a number of polymeric acids and
mixtures of polymeric acids with such materials as shellac, acetyl alcohol, solutions
of suitable cellulose preparations such as acetyl-cellulose phthalate, cellulose
acetate or hydroxypropylmethyl-cellulose phthalate, are used. Dye stuffs or

15 pigments may be added to the tablets or dragee coatings, for example, for

identification or in order to characterize combinations of active compound doses.

Suitable carrier substances are organic or inorganic substances which are
suitable for enteral (e.g. oral) or parenteral administration or topical application and
do not react with the novel compounds, for example water, vegetable oils, benzyl

20 alcohols, polyethylene glycols, gelatin, carbohydrates such as lactose or starch,
magnesium stearate, talc and petroleum jelly. In particular, tablets, coated tablets,
capsules, syrups, suspensions, drops or suppositories are used for enteral
administration, solutions, preferably oily or aqueous solutions, furthermore
suspensions, emulsions or implants, are used for parenteral administration, and
25 ointments, creams or powders are used for topical application. The compounds of
the invention can also be lyophilized and the Iyophilizates obtained can be used, for

example, for the production of injection preparations.

The preparations indicated can be sterilized and/or can contain excipients such
30 as lubricants, preservatives, stabilizers and/or wetting agents, emulsifiers, salts for
affecting the osmotic pressure, buffer substances, colorants, flavourings and/or
aromatizers. They can, if desired, also contain one or more further active

compounds, e.g. one or more vitamins.

Other pharmaceutical preparations, which can be used orally include push-fit

35 capsules made of gelatine, as well as soft, sealed capsules made of gelatine and a



3,33 1,90 19 ester 4-[1-(1H Benzotriazol e-5-carbonyl) -

pi peridi n-4-yl]-pi perazine-1- carboxylic acid 3,5-dichloro-benzyl 517 519

3,23 1, 76W02010/@811est er 4-[4- (1H Benzotri azol e- 5- car boRgT)EP2010/001323

pi perazi n-1-yl1] - pi peridine-1- carboxylic acid 3,5-dichloro-benzyl 517 519

3,41 1,93 21 3-(2-Hydroxy-phenyl)-18¢444-(3' -

trifluoronethyl- biphenyl 2-carbonyl)- piperazin-1-yli-piperidin-1-yl}-

propan- 1-one 567 3,01 87 97 A1-[1'-(1HBenzotri azol e- 5-car bgnyl)

[ 4, 41bi pi pUg§t mzr%g/iw% 3e19'vessol. °’tSPr2h"Pb8’}‘8rP5e‘th'I CRRTEIRR AN SPBIRHhhe a&H\ée 515 3,97

2,21 23 1- c{oh\po(uiab‘s Petha edriv @fzg?hl‘ihl5s Glafl&Oﬁl‘ﬁL/be mixed with fillers such as lactose,

[4 41 bi pi peridin -1-¥11- Vloro- eq&% ) - et hanone 467 68 2,10 24

1-{ 144- Mettigders S%/‘ZP- 2% plerdhss PyHiyRARS SUchiFs 49'6198 "@Qeaf»%rawate and,

pll l)oerl _OllOI n- %.gﬁélws@bmzmr nofttiaPsalds, thaabMeYdontpodmds atelptefeampt ri azol - 5-
-am de

Y 5 dissolved or suspended in suitable liquids, such as fatty oils, or liquid paraffin. In

addition, stabilizers may be added.

The liquid forms in which the novel compositions of the present invention may
be incorporated for administration orally include aqueous solutions, suitably
flavoured syrups, aqueous or oil suspensions, and flavoured emulsions with edible

10 oils such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs
and similar pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions include synthetic and natural gums such as tragacanth,
acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-

pyrrolidone or gelatine.

15
Suitable formulations for parenteral administration include aqueous solutions of

the active compounds in water-soluble form, for example, water-soluble salts and

alkaline solutions. In addition, suspensions of the active compounds as appropriate

oily injection suspensions may be administered. Suitable lipophilic solvents or

20 vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for
example, ethyl oleate or triglycerides or polyethylene glycol-400 (the compounds are

soluble in PEG-400).

Aqueous injection suspensions may contain substances, which increase the
viscosity of the suspension, including, for example, sodium carboxymethyl cellulose,

25 sorbitol, and/or dextran, optionally, the suspension may also contain stabilizers.

For administration as an inhalation spray, it is possible to use sprays in which
the active ingredient is either dissolved or suspended in a propeliant gas or
propellant gas mixture (for example CO; or chlorofluorocarbons). The active
ingredient is advantageously used here in micronized form, in which case one or

30 more additional physiologically acceptable solvents may be present, for example
ethanol. Inhalation solutions can be administered with the aid of conventional

inhalers.

Possible pharmaceutical preparations, which can be used rectally include, for

35 example, suppositories, which consist of a combination of one or more of the active



3,71 1,98 25 444-(2-0xo- 2, 3-di hydr obenzooxazol e- 6- car bonyl) - pi per azi n-
1-yli-piperidine-1-carboxylic acid 3,5- dichloro-benzyl ester 533 535 3,55
1,83 27 4wpae(oisBenzotri azol -5- yl carbanoyl) - 2- oxo- pyr POITIER2OL/DE1BL) -
pi peri di ne-1-carboxylic acid tetrahydro-furan-2-yl nmethyl ester 458 2,11
1,53 28 442-0xo0-4-(2-pyridin-4-yletdyl carbanmoyl)-pyrrolidin-1-yi]-
pi peri di ne-1-carboxylic acid 3,5- dichloro- benzyl ester 519 521 3,33 1,75
29 9- (1H—Benzotr|az nyl) -3, 9- di aza 5 decane- 3-
car boxy| | EoRRYE B B spRPHRREaL. Suliuip B3B8 st 3 Ja GG vie
442- Oxg 4- r(a?:rpyasn@nmeﬁcydgeydgyig@?rda@amﬁ@h hymscraalbdnd; llhédcyﬂdrr, itis also
pi peri di ne aci , 9- dichl oro- ben ester 519 12,93 1,75
51 do PAFTD L B RP SSUR RS UEF U o ot PP CaT eI PL A ne- 1-
car boxyl i GoapolindSwith @i tezkoPosgitie byise mahdhidisHiAdiude, for example, liquid

5 triglycerides, polyethylene glycols, or paraffin hydrocarbons.

For use in medicine, the compounds of the present invention will be in the form
of pharmaceutically acceptable salts. Other salts may, however, be useful in the
preparation of the compounds of the invention or of their pharmaceutically
acceptable salts. Suitable pharmaceutically acceptable salts of the compounds of

10 this invention include acid addition salts which may, for example be formed by
mixing a solution of the compound according to the invention with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulphuric acid,
methanesulphonic acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic
acid, oxalic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.

15 Furthermore, where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. sodium
or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium saits; and

salts formed with suitable organic bases, e.g. quaternary ammonium salts.

20
The pharmaceutical preparations can be employed as medicaments in human

and veterinary medicine. As used herein, the term "effective amount” means that
amount of a drug or pharmaceutical agent that will elicit the biological or medical
response of a tissue, system, animal or human that is being sought, for instance, by

25 a researcher or clinician. Furthermore, the term "therapeutically effective amount”
means any amount which, as compared to a corresponding subject who has not
received such amount, results in improved treatment, healing, prevention, or
amelioration of a disease, disorder, or side effect, or a decrease in the rate of
advancement of a disease or disorder. The term also includes within its scope

30 amounts effective to enhance normal physiological function. Said therapeutic
effective amount of one or more of the compounds of the invention is known to the

skilled artisan or can be easily determined by standard methods known in the art.

The compounds of the invention and the additional active substances are

generally administered analogously to commercial preparations. Usually, suitable

35 doses that are therapeutically effective lie in the range between 0.0005 mg and



3,07 1,71 32 1-{441-(1H Benzotri azol e-5-

carbonyl) - pi peridi n-4-yl]-pi perazin-1- yl1)-3-(4-trifluoronethyl-phenyl)-
pro pan- Iwore106s911, 69 33 6- (4444344-Trifl uoronet hyl - plremsEPy010/001323

propi ony1} - pi perazi n- 1-y1} - pi peri di ne- 1-carbonyl)-3H benzooxazol - 2-one 532
3,49 1,72 34 benzyl ester 4-[1-(1H8Benzotriazol e-5-carbonyl)-

pi peri din-4-y1)-pi perazine-1- carboxylic acid 4-trifluoronethyl- 518 3,23

1,61 35 4- 1 Z0t | e-5-car b - piperidin-4-yl]-pi
car boxy! | <1000 te-Praere beiee BBeaRe Ry pob Iy eutsPishEMe RS mee 56
4-11-(1H %ﬂzmormgpei éode- @iy, Theyihily dgsenis praferabl-hetivpempeb@r O 1Imghkgr boxyl i c

acid 4-chl oro- uor b ster 502 3,04 1,43 98 37
4-11- (14 1S, 'PP&Q(ﬂfBO é?QB nyI) pi peri di n- 4-y1J- pi per azi ne- 1-

car boxyl
arboxylic aCllhose of Sklll Jvnjlllf'(e)ég FE app¥ec1a e thaqydose %vepélcaﬁsvta?yr as a?unctlon of

5 the specific compound, the severity of the symptoms and the susceptibility of the

subject to side effects. Some of the specific compounds are more potent than
others. Preferred dosages for a given compound are readily determinable by those
of skill in the art by a variety of means. A preferred means is to measure the

physiological potency of a given compound.
10

For the purpose of the present invention, all mammalian species are regarded
as being comprised. in a preferred embodiment, such mammals are selected from
the group consisting of “primate, human, rodent, equine, bovine, canine, feline,

15 domestic animals, cattle, livestock, pets, cow, sheep, pig, goat, horse, pony, donkey,
hinny, mule, hare, rabbit, cat, dog, guinea pig, hamster, rat, mouse”. More
preferably, such mammals are humans. Animal models are of interest for

experimental investigations, providing a model for treatment of human diseases.

20
The specific dose for the individual patient depends, however, on the multitude

of factors, for example on the efficacy of the specific compounds employed, on the
age, body weight, general state of health, the sex, the kind of diet, on the time and
route of administration, on the excretion rate, the kind of administration and the

o5 dosage form to be administered, the pharmaceutical combination and severity of the
particular disorder to which the therapy relates. The specific therapeutic effective
dose for the individual patient can readily be determined by routine experimentation,
for example by the doctor or physician, which advises or attends the therapeutic

treatment.

30 In the case of many disorders, the susceptibility of a particular cell to treatment
with the subject compounds may be determined by in vitro testing. Typically a
culture of the cell is combined with a subject compound at varying concentrations for
a period of time sufficient to allow the active agents to show a relevant reaction,
usually between about one hour and one week. For in vitro testing, cultured cells

35 from a biopsy sample may be used.



3,55 1,76 38 4-[1-(1H Benzotri azol e-5-carbonyl) -

pi peridi n-4-yl]-piperazine-1- carboxylic acid 5-chloro-2-nmethoxybenzyl

ester 514w8,20i0/11581 39 441 - (1H Benzotri azol e- 5- car bonyPLI/EP2010/001323

pi peri di n-4-01- pi perazi ne-1- carboxylic acid 2-chloro-benzyl ester 484 2,88
1,62 40 4-[1-(1H Benzotri azol e-5-ca8bonyl)- piperidin-4-yl]-piperazine-1-
carboxylic acid 4-nethyl -benzyl ester 464 2,96 1,62 41

4-11- (14 B -_qi perd din: 4- vl 1 -pi i ne- 1
LI Bl R bl A s e L S o
4-[ 1- ( 1H- Bk ta viiliae HiecatBve aleboniption-n fiepwoadiish sdopel [Thpippafemed ne- 1-

carboxylic ,ﬂﬁ&ﬂmén&%&_]lg t@&@@% %?él?rbel}é argeé)éﬁgje%%ptlveg glﬁwg \fFuch

4-[ 1- (1H Benzotri azo car
carboxyl|dsabs@uw®usmﬁMMpwhnbewwyy

5 Above and below, all temperatures are indicated in °C. In the following

examples, “conventional work-up” means that, if necessary, the solvent is removed,
water is added if necessary, the pH is adjusted, if necessary, to between 2 and 10,
depending on the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase is washed
10 with saturated NaHCO; solution, if desired with water and saturated NacCl solution,
is dried over sodium sulfate, filtered and evaporated, and the product is purified by
chromatography on silica gel, by preparative HPLC and/or by crystallisation. The

purified compounds are, if desired, freeze-dried.

15 Mass spectrometry (MS): ESI (electrospray ionisation) (M+H)"

List of Abbreviations and Acronyms:

AcOH acetic acid, anh anhydrous, atm atmosphere(s), BOC tert-butoxycarbonyl

CDI 1,1'-carbonyl diimidazole, conc concentrated, d day(s), dec decomposition,
DMAC NN-dimethylacetamide, DMPU 1,3-dimethyl-3,4,5,6-tetrahydro-2(IH)-

20 pyrimidinone, DMF NN-dimethylformamide, DMSO dimethyisulfoxide, DPPA
diphenylphosphoryl azide, EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,
EtOAc ethyl acetate, EtOH ethanol (100%), Et,O diethyl ether, Et;N triethylamine, h
hour(s), MeOH methanol, pet. ether petroleum ether (boiling range 30-60°C), temp.
temperature, THF tetrahydrofuran, TFA trifluoroAcOH, Tf trifluoromethanesulfonyl.

25
The contents of all cited references are hereby incorporated by reference in
their entirety. The invention is explained in more detail by means of the following
examples without, however, being restricted thereto.
30

35



492 3,41 1,81 45 ester 4-[1-(1H Benzotri azol e-5-carbonyl) -
pi peri di n-4- A- pi perazi ne-1- carboxylic acid 3, 4-dichl oro-benzyl 517 519
3,25 1, 75v02010/4611ester 4-[1- (1H Benzotri azol e- 5- car boRgT)EP2010/001323
pi peridi n-4-yl11-pi perazi ne-1- carboxylic acid 2,4-dichloro-benzyl 517 519
3,25 1,74 47 benzyl ester 4-[1-(1H Benzotriazol e-5-carborw)-
pi peridin-4-ylj-piperazine-1- carb®%ylic acid 4-trifluoromethoxy- 534 3,36
1,76 48 (1H Benzotri azol -5-y1)-(4-{444- ’
met hyl - 2- (4- trégluoronethyl phenyl) - thiazol e-5-carbonyl]-piperazin-1 -yl}-
glerighg e _PFthanonehSBS 3,76 1,79 49

rifl uoronethyl-phenyl)- propionyn-piperidin-4- - pi I ne-
1-carbony|)-SFFbenzooxazoI-Z-gne ésé 3?15p1,7{ 58 P A-yil-piperazine

I. Synthesis of selected compounds of the invention

5 The following compounds were synthesized and characterized. However, it lies
in the knowledge of a person skilled in the art to prepare and characterize these
compounds differently.

Example 1
10
Synthesis of 4-[1-(1H-benzotriazole-5-carbonyl )-piperidin-4-yl]-piperazin-1-
carbonic-acid-3,5-dichloro-benzylester 8
& %C% A - QOO
15

o Ch n@i@m

6 Lo OQ[/

20

0

8 O

a. N-Boc-piperazin 1 (50.0 g, 268 mmol) and precursor 2 (70.0 g, 300 mmol) were

25 given to MeOH (700 mL), sodium-acetoxaboronhydride (70.0 g, 330 mmol) was
added at RT. It was stirred for 15 h at RT. The main part of MeOH was removed
in vacuo via a rotating evaporator. The residue was taken up in ethylacetate
(400 mL) and washed with water (300 mL). The aqueous phase was extracted
with ethylacetate (200 mL), and the organic phases were pooled and dried with

30

sodium sulphate. After filtration, the mixture was concentrated in vacuo until
dryness and could be directly used without further processing (colourless oil 3,
101 g, 255 mmol, 95%).

b. Intermediate 3 (101 g, 255 mmol) was given to THF (1 L), Pd/C-5% (22.0 g,

35 52,3 % water) was added. It was stirred under hydrogen atmosphere and



1-{4-[4- (1H Benzotri azol e-5- carbonyl)-pi perazin-|-y1lFpi peridin-1-
y1}-3-(4-trifluoronethyl-phenyl)- propan-1-one 516 3,52 1,70 . 51
ester 3-[we(dt/Bemzotriazol e-5-carbonyl) - PCT/EP2010/001323

pi peri di n-4-yl am no] - pyrrolidine-1- carboxylic acid 3,5-dichloro-benzyl 517
519 3,36 1,79 52 (1H Benzotri azol - 1)-{444- (5-

trifl uororret hyl- 1H benzoi m dazol e2- &‘Q};r bonyl ) - pi perazi n-1-01- pi peridinl-yl}-
nmet hanone 528 2,91 1,63 99 53 4-(4-[2-(1H I m dazol -4-yl)-

ethyl car bam)ys}%no%r él%sg%rrgrfg téjgr%a}; 6 ybﬁdr g&?wér%' L%Ped]u %F\Q?é%@tlbﬁ acid 3, 5-

di chl or o- benzy
442- 0x0- 4- ( 4 ThixRire vas ffi anzatedanq/¢q3t¢enty¢tearrbm9y)1tﬂp;rvmeﬂs; heryallopigh-oily

pi peridi ne- 1- |
55 442- 0xo- 4- Q‘E‘%grﬁ?%ﬁ?a@{éd%'ﬁ”ﬁuf‘ %ﬁﬁﬁ%ﬂgﬁ %ce%?.?\Pgé@gﬂg 85 2,10
pi peri di ne- 1-Zigrhmwy 186%)aci d 3, 5- di chl oro- benzyl ester 556 558

5 c. 1H-benzotriazole-5-carbonic-acid 5 (5.00 g, 18.6 mmol) and intermediate 4

(3.00 g, 18.4 mmol) were added to DMF (30 mL), N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (3.60 g, 18.8 mmol) and 4-methylmorpholine
(2.60 mL, 23.6 mmol) were added at RT. It was stirred for 15 h at RT. The
reaction mixture was concentrated in vacuo until dryness and directly purified

10 via column chromatography (gradient with ethylacetate/methanol). A colourless

solid was yielded (6, 3.40 g, 8.20 mmol, 44%).

d. Intermediate 6 (3.40 g, 8.20 mmol) was taken up in 2-propanol (10 mL), 6N HCI
in 2-Propanol (25 mL) were added and stirring was continued for 5 h at RT. The

15 reaction mixture was concentrated in vacuo until dryness and the residue was
comminuted with diethyl ether. The precipitate was filtrated, washed with diethyl
ether and dried. Colourless solid 7 as dihydrochloride was yielded (3.15 g, 8.13

mmol, 99%).

e. 3 5-dichlorobenzylalcohol (75.4 mg, 0.42 mmol) was dissolved in DMF (3 mL),

20 1,1'-carbonyldiimidazole (68,1 mg, 0.42 mmol) was added, and stirring was
continued for 2 h at RT. To this mixture intermediate 7 (148 mg, 0.42 mmol) was
added at RT. Stirring was continued for 18 h at RT. The reaction mixture was
poured onto water (20 mL) and extracted twice with ethyl acetate. The pooled
organic phases were dried with sodium sulphate, filtrated and concentrated in

25 vacuo until dryness. The residue was purified via column chromatography
(gradient with ethyl acetate/ methanol). The resulting colourless solid is product
8 (142 mg, 0.27 mmol, 65%).

Analogous to above description, the following amines were used instead of

intermediate 4:

O\E/CN‘é 7< 2 \CN_CN—(O 7< Hw—@—@N—(Z 7<

R = H, Me, CH,CH,NMe,

30

w4 y (X4 y

35



5,33 2,28 56

4- (444- ( 3- Met hyl1- 5- oxo- 4, 5-di hydr opyrazol - 1-y1) - phenyl car banoyl] - 2-

0XO0- pyrr owoanry/1is4ph } - pi peri di ne-1- carboxylic acid 3, 5- @cthiresionbsnzy |
ester 586 588 4,59 2,01 57

442-0xo0- 4- (441, 2, 3] t hi adi azol - 4-yl phenyl car banoyl) -pyrrolidin-1-y11-

pi peri di ne-1-carboxylic acid 3,5- d&hl oro-benzyl ester 574 576 5,49 2,29
58 propenone (E)-3-(3H I m dazol -4-yl)-1-(4-(113-

(4-tri T1uor onel ubuh et e RBY ddetydhTdiowiig figer azi n- 1-y1) - 491

2,83 1,58 59

NA4- (4-(143-(4-Trifl rorret hyI pt}pnyl) propi g nylhz - pi perd di n- 4- yl}- 0

| perazi ne- 1- car,bon I thane§u gham 31 1A
144444341 H- 1m>1'=é>a- 2% Jerzi'i- 2yl Jpi perﬁ( >
yl)-3-(4-trifludrolet hyl - pen 1) proa ~1-one ${4129116S 61

1-{444- (1H Benzotri azol e- 5- car bonyl ) - pi perazi n-1-yl yPi peridin-1-

y1l}--3- (4-chl orj-z fl uoro- 1) prop(g;m 1-one 500
HHN \ OH (M W@_(

10
Example 2
Synthesis of 6-(4-{4-[3-(4-trifluoromethyl-phenyl)-propionyl}-piperazin-1-yl}-
piperidine-1-carbonyl)-3H-benzooxazol-2-one 14

1o \”/\/Q/«F\F
HO

20 4 © 10 : 1

25 © N

f. 3-(4-trifluoromethyl-phenyl)-propionic acid 9 (4.70 g, 21.5 mmol) was taken up
in thionylchloride (16 mL, 220 mmol) and boiled for 2h under reflux. The
30 reaction mixture was concentrated in vacuo until dryness and was directly used
without further purification. A reddish-brown oil was yielded (10, 4.87 g, 20.6
mmol, 96%).

g. Intermediate 4 (515 mg, 1.91 mmol) was given to DMF (5 mL), triethylamine
(0.80 mL, 5.74 mmol) was added at RT. Subsequently, at the same temperature
35 the acid chloride 10 (905 mg, 3.83 mmol), dissolved in DMF (1 mL) was added



1,64 62 benzyl ester 4-[4-(1 H B enzotriazol e-5-carbonyl)-

pi per azi n- 1- A- pi peri di ne-1- carboxylic acid 4-chloro-2-fluoro- 502 3,20
1,72 63 wemaylester 3-[1-(1H Benzotriazol e-5-carbonyl PET/EP2010/001323

pi peri di n-4-yl am noypyrrolidine-1- carboxylic acid 4-chloro-2-fluoro- 502
3,12 1,66 64 6-(4-(443-(4-Cnhloro-2-fluoro-phenyl)-

propi onyl j - pi perazi n-1-y1} - pi peri di®fe- 1-carbonyl) - 3H benzooxazol - 2- one 516
3,01 1,64 65 4-[1-(2-0x0-2, 3-di hydrobenzooxazol e- 6- car bonyl) - Pi peri di n-

4-yl] - pi peragine-l- ¢ar VAN ' ool i -
T G0 RO SRk HB el forS flafRTOMTRRod it b pakegaher 510 3. 17
car bonyi) - pi wggé;@g:-e&trwtamvﬂgﬁi pith eyl aretate yhe pgoled ofgans BR3SEs WeH? opheny 1) -
propan- 1- one : . - hddhBRRzAt AL

car bonyl) - pi Serl ai r{%ﬁ’f@{‘@%{‘%@%{%@%ﬁ’{aéé%f’g_(4'_gch| g:"g?g‘%g':‘tﬁg?g?ﬁ?ieﬁny| ) -

pr opan- 1- onecslo0rigssxblid was yielded (11, 792 mg, 1.69 mmol, 88%), which was used

5 without further purification.

h. Intermediate 11 (0.75 g, 1.60 mmol) was taken up in 6N HCl in 2-propanol (10
mL) and stirring was continued for 1 h at RT. The reaction mixture was
concentrated in vacuo until dryness and the residue was comminuted with
diethyl ether. The precipitate was filtrated, washed with diethyl ether and dried.

10 A colourless solid 12 was yielded as dihydrochloride (545 mg, 1.26 mmol, 79%).

i. 2-oxo-2,3-dihydro-benzooxazole-6-carbonic-acid 13 (38.6 mg, 0.22 mmol),
intermediate 12 (95.5 mg, 0.22 mmol) and 4-methylmorpholine (0.72 mL, 0.66
mmol) were given to DMF (3 mL). N-(3-dimethylaminopropyl)-N'-

15 ethylcarbodiimide hydrochloride (41.4 mg, 0.22 mmol) and 1-

hydroxybenzotriazolehydrate (29,2 mg, 0.2 mmol) were added at RT. It was

stirred for 15 h at RT. The reaction mixture was poured onto water and
extracted twice with ethyl acetate. The pooled organic phases were dried over
sodium sulphate, filtrated and concentrated in vacuo until dryness. The oily
residue was comminuted with diethyl ether, and the emerging solid was filtered

20
off. A colourless solid (14, 50.4 mg, 0.09 mmol, 44%) in high purity was yielded.

Analogous to above description, the following amines were used instead of

intermediate 4:

25 HO\E/CN*{: %HZN\CN—CN_{% Hz”‘@*"/\__,—\”—{ 7<

R = H, Me, CH,CH,NMe,
Analogously, intermediate 13 was replaced by the following acids:
[o] o] H, (o]
N S ) o
e ssnsenlsen
N N N N
O
W, oA e %
oH HN o N J OH i / o T < >__/<o
OH \N H H H,N N on

35 )
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68 3-[1-(1H Benzotriazol e-5-carbonyl)- piperidin-4- ' - I di ne- 1-
carboxylic acid 4-trif|uoronethylbgn;ylpegter 518 3Y;gnlng¥ ggrrolldlne :
1-{4-[1- (Wwb2Baymasni azol e- 5- carbonyl)-piperidin-4-y|]-phmammmbm9ﬂ93
y1}-3-(3, 5-dichl oro-phenyl)-propan-1- one 515 517 3,15 1,57 70

4-[1-(1H Benzotri azol e- 5- carbony)) - pyrrolidin-3-yl am no] - pi peri di ne- 1-
carboxylic acid 4-trif|uoronethy|b@ﬁzyl ester 518 3,23 1,58 71
4-[4-(1H—Benzotr|azole-5-carbonyl)- pi perazi n-1- A- pi peridi ne-1- carboxylic
acid 4_tr'f1§_‘éﬁ'g'é)gm hyl benzyl ester 518 3,23 1,63 72

21{4 [ 1-( 1 nzotriazole 5 car bonyl ) pi peri di n-4-yl ] -pi perazin-1-

S (o Suindsit bf RAPTOBERABRREK o darhih: SeRbTdlEncER-S, 28 1. 65 73
4-[4-(1H Benzotrrazo car ra2|n 1-yl]-'pi peridine-1-

car boxyl i @p@udmezt-carbomamd4f>hlptq:b$ iN9%benzyl ester 536 3,41 1,80 74

4-[4- (1H Benzotri azol e-5-carbonyl) - piperazin-1-ylypiperidine-1- carboxylic

aci%Z-quoroS trifluoro thyI benzyl ester §<
"]Cf o OO @W

0]
16

Cl

lk
e o
10 H 0 L H N
O = ey -
N\/ :©/ o e} N\N (o}
N 19 H 18 Hel

j. 5-amino-1H-benzotriazole 15 (2.15 g, 16.0 mmol) and commercially available 1-
15 [1-(tert-butoxycarbonyl)—4-piperidiny|]-5-oxo-3-pyrrolidincarbonic—acid 16 (5.00 g,
16.0 mmol) were given to DMF (30 mL). N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochioride (3.07 g, 16.0 mmol) and 1-
hydroxybenzotriazolehydrate (2.16 g, 16.0 mmol) were added at RT. It was
stirred for 15 h at RT. The reaction mixture was poured onto water and
20 extracted twice with ethyl acetate. The pooled organic phases were dried over
sodium sulphate, filirated and concentrated in vacuo until dryness. The residue
was recrystallized in a bit methanol/diethyl ether and dried. A colourless solid

was yielded (17, 5.20 g, 12.1 mmol, 76%).

25 k. Analogously to h. above, intermediate 17 (5.00 g, 11.7 mmol) in 6N HCl was
reacted in 2-propanol (50 mL) (1 h at RT). The reaction mixture was
concentrated in vacuo until dryness and the residue was recrystallized from
methanol/diethy! ether and dried. A colourless solid 18 was yielded as

hydrochloride (2.79 g, 7.65 mmol, 65%).

30 I. Analogously to e. above, 4-chlorobenzylalcohol (86.8 mg, 0.61 mmol), 1,1'-
carbonyldiimidazole (98,8 mg, 0.61 mmol) and intermediate 18 (222 mg, 0.61
mmol) were reacted at RT in DMF (3 mL). Stirring was continued for 18 h at RT.
The reaction mixture was poured onto water and extracted twice with ethyl
acetate. The pooled organic phases were dried over sodium sulphate, filtrated

35 and concentrated in vacuo until dryness. The residue was purified via column



536 3,31 1,74 75 4-[4-(1H Benzotri azol e-5-carbonyl) -

pi perazi n-1-yl)-piperidine-1- carboxylic acid 3-fl uoro-5-
trifluorowethywribemzyl ester 536 3,41 1,76 76 PCT/EP2010/001323

4-[ 4- (1H Benzotri azol e- 5-carbonyl ) - pi perazi n-1-A-pi peridine-1- carboxylic

acid 4-trifluoronethoxybenzyl ester 534 3,41 1,76 77

4-[ 4- (1H Benzotri azol e- 5- car bonyl ) -8%i per azi n- 1- A- pi peri di ne-1- carboxylic
acid 3-chloro-5- trifluoromethyl - benzyl ester 552 3,57 1,90 78

4-[ 4- (1H—Ben

car boxylic acﬁ% -C %or)g(g%#%qwﬂoh%%ﬂ (gie?@?ﬂ%géi)gﬂ%&%ﬁh% g8odriess

4-[ 4- (1H—Benzdmhsamuh@i59éHWbBQy¢§2nﬁﬂ@eﬁ%é)n 1-yl]- plperldlne 1-
carboxylic acid 3,4,5-trifluoro-benzyl ester 503 3,2 1,63 80

Analogously, the following educts were used instead of educt 15:

O NH, S NH,
s =T
N N
H H
H,N
o NH, 7 NH, ¥ NH,
=" ™ Y
N
H N H
NH.
10 ‘ x NH, | ~ NH, Ej/\/ 2 (/b/\/NH
2
N N~ N/ ” /
(o]
N
Cad =\ ?/\>_©’NH

Analogously to 16, the following commercially available compounds were used:

15
(o] (o]
7 N\ N/'_\N
H?—Q / '407<
Example 4:
20 P
Synthesis of 4—[5—(2—Oxo~2,3-dihydro-benzooxazol-G-ylcarbamoyl)-pyridin-3-yl]-
piperazin-1-carbonic-acid-4-chloro-benzylester 24:
N N
z cl NN | -
OYQ;LN +Hoﬁ ) O ng
25 O ven SNH 3 g
r 20 21 22 e} l
N
g cl < |
o) N ™ N/\ \/@/ % o X Cl
% N
St Ry L O T

m. Analogously to e. 4-chlorobenzylalcohol (508 mg, 2.86 mmol), 1,1'-
carbonyldiimidazole (464 mg, 2.86mmol) and intermediate 20 (1.00 g, 2.86

35 mmol) were reacted at RT in DMF (5 mL). Stirring was continued for 18 h bei RT



4-

d 4- brono-benzyl ester 528 3,28 1,69 101 81

4-[ 4- (WbR2BBvmaston i azol e- 5- carbonyl) - pi per azi n- 1- y1] - pcpareaione 323
3-(4-nitro-phenyl)-propan-1-one 493 2,61 1,44 82

-[4- (1H Benzotri azol e-5- carbonyl) - pi perazi n-1-y1] - pi peri din-1-
3-(2, 4-di chl or o- phenyl ) - propanéé one 515 517 3,23 1,69 83

é {4-[4-(1H Benzotri azol e-5- carbonyl) - pi perazi n-1-y1] - pi peri di n- 1-
3

(4-br Ogge faddibR Wxtﬁ@%s%our@& Qﬁmgr aftiha: elr?er%m@‘br@épltate was

[ 4- (1H Benzotriazol e-5- carb _Iy perazin-1 eridin-1-
(4 i sofittrated ansheasiey withopriar. 1 hedﬂ@llmw@@lssqs Qﬂlgetngh purity is

4- (1H Benzod %ff’% 2 Of')ﬂ:)m B B§%®zi n- 1-y1] - pi peri di ne- 1-
boxylic aci cﬁ‘g d?cﬁ?oro benzylmester°§517 519 3,33 1,78 86

n. Intermediate 22 was taken up in 20 ml ethanol and a solution of LiOH (117 mg,
5 4.88 mmol) in 2 mL water was added dropwise at RT. Stirring was continued
over night at RT. The reaction mixture was concentrated in vacuo until dryness.
The residue was taken up in water, adjusted to pH 5 with 2N HCI, the
precipitating product filtrated and dried. Intermediate 23 was yielded as

colourless solid (812 mg, 2.16 mmol, 88%).

10
0. 6-amino-3H-benzooxazol-2-one (59.9 mg, 0.40 mmol) and intermediate 23 (150

mg, 0.40 mmol) were given to DMF (5 mL). N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (76.5 g, 0.40 mmol) and 1-
hydroxybenzotriazole (53.9 mg, 0.40 mmol) were added at RT. It was stirred for
15 15 h at RT. The reaction mixture was poured onto water and extracted twice
with ethyl acetate. The pooled organic phases were dried over sodium sulphate,
filtrated and concentrated in vacuo until dryness. The residue was recrystallized
from ethyl acetate/diethyl ether and dried. A colourless solid was yielded as

product (24, 189 mg, 0.37 mmol, 93%).

20
Example 5:

Synthesis of 4-[3~(1 H-benzotriazol-5-ylcarbamoyl)-phenyl}-piperazin-1-
carbosaure-4-chloro-benzylester 27:

T O o o
L) e L0 T
25 21 26 O
30 ) i Y@\ /\01 .
YT QLT
‘N o} |\/N 0
i 27 Wg

35

(1H Benzotri azol e-5- carbonyl ) - pi perazi n-1-A-pi peridi ne-1- carboxylic



4-[4-(1H Benzotri azol e-5-carbonyl) - pi perazin-1-yl]-piperidine-1-
carboxylic acid 4- trifluoromethylsul fanyl-benzyl ester 550 3,6 1,83 87

4- [ 4- (1HBenam/msazol e- 5- car bonyl ) - pi perazi n- 1- A- pi per ipdirp2dro/0eseboxyl i ¢
acid 4-isopropyl -benzyl ester 492 3,47 1,81 88 1-{4-[4-(1H Benzotriazol e-5-
car bonyl) - pi perazi n-1-y1] - pi peridi n- 1- yI} 3- (4- met hanesul f onyl - pheny1l) -
propan-1-one 526 1,36 1,20 89 4- (4-9Y(S)-2-Am i no- 3- (1H i mi dazol - 4-

y1) - propi onyli-pi perazin-1-yl}- piperidine-1l-carboxylic acid 4-

trifluoro
(E) - 14444 (1&['Er°9zot mzo‘f'amo'-%g%%'aﬁgbhjd (o T '
y11-3-(3, 5- dpeﬁbbDVIdurpW@miBX%fmepéﬁéﬂ@“@iﬁn%wfﬂ‘eﬂ@tﬁ2542’3?1"19-140

1H B
g Wi eglzg; ;gflﬁﬁ& Fl%re%é@ aaﬁl gaggn gﬁ’dhfdg%r%fguag}é Htgrs)nrhﬁ@My kbntitiuegiédi n-

4- 4- (1H Ben3at atufﬁ@l ie aressurRPIgIoN- The fraction mixturgwasvasheddhisgtimes

car tg)xyl e antﬂ vg’atgx' I'I'ﬂ[a%rgdanlé [SHJSEWS%HWEF %?@M'suﬁﬁ\%%r, filtrated and
concentrated in vacuo until dryness. The resulting yellowish oil is intermediate
26 (520 mg, 0.93 mmol, 66%), which was used without further purification.

q. 5-amino-1H-benzotriazole 15 (40.0 mg, 0.30 mmol), intermediate 26 (230 mg,
0.41 mmot) and N-methylmorpholine (0.10 mL, 0.91 mmol) were given to DMF

10 (3 mL). N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochlorid (80.0 g,
0.42 mmol) and 1-hydroxybenzotriazole (60.0 mg, 0.44 mmol) were added at
RT. It was stirred for 15 h at RT. The reaction mixture was concentrated in
vacuo and directly purified via column chromatography (gradient with ethyl
acetate/methanol). The residue was taken up in a 0.1 M HCl solution in
15 isopropanol and concentrated in vacuo until dryness. A colourless solid was

yielded as hydrochloride (27, 108 mg, 0.20 mmol, 68%).

Example 6:

20 Synthesis of 4-[1-(2-1 H-Benzotriazol-5-yl-acetyl)-piperidin-4-yl}-piperazine-1-
carboxylic acid 3,5-bis-trifluoromethyl-benzyl ester

25 28 29

j in analogy to
| o

N (o) F
30 ~ hig )
o) F
30
r. (3,4-Diamino-phenyl)-acetic acid ethyl ester (5.00 g, 25.7 mmol) was dissolved
in a mixture of acetic acid (20 mL) and water (20 mL) and cooled to below 5°C
in an ice bath. Sodium nitrite (2.66 g, 36.6 mmol) in 20 mL of water was added
35

dropwise to the mixture, kept below 10°C. The reaction mixture was stirred for



552 3,55 1,76 93 4-[4-(1H Benzotriazol e-5-carbonyl) -

pi perazi n-1-yl]-piperidine-1- carboxylic acid 3,5-dichloro-4-fluoro- benzyl

gziggniﬁ?g?EZumuémli,7F]94_4-(38{4-[4-(1H-BenzotriazoIePETmmmnmmnam
perazin-1-yl]-piperidin-1- yl}-3-o0xo-propyl)- itri

2,11 1,36 95 4-[1-(1H—Benzoltoriazole-S-Zaibonyl)-p Pyd)-benzonitrite 473

pi peridin-4-yl] - pi perazi ne- 1- carb&ylic acid 3-chloro-5- 552 3,41 1,78

102 trifluoronethyl-benzyl ester 96 4-[1-(1H—Benzotriazole-5-carbonyl)-

pi peri di n-4- - -1 ' id . .
1P v o LR i SO bl e G s with e
4- [ 1- ( 1H Benamut biireez dfied veragagismy syifate apd thegsalvent yap remnpipi g 3.27 g

carboxylic agisd 3 Kool )WY stoWhidRTR; whER w4k u8sd RithadFurther

purification.

s. Compound 28 5,27 g (25.7 mmol) was dissolved in water (25 mL) and EtOH (10
mL) and NaOH (5.00 g, 125 mmol) dissolved in water (75 mL) was added at RT.
The solution was stirred at reflux for 3 h and the solvent was removed under
vacuum. The residue was dissolved in water and treated with HCI 5-6N in 2-
propanol to pH 4. The mixture was stirred and brownish crystals were colleczed

10 and identified as compound 29 (4.20 g, 19.7 mmol, 77%). The compound was

used without further purification.

In analogy to the general procedures c-e compound 30 was synthesized.

15 Example 7:

Synthesis of 1-{4-[1-(1 H-Benzotriazole-5-carbonyl)-piperidin-4-yl}-piperazin-1-yl}-2-
(4-trifluoromethoxy-phenoxy)-ethanone

20 N/\/N ! { o + _F O\J\CI L '\I‘/:@/ﬁ\’O\N ou_F
D0 pacWien

7 3

t. 7 (100 mg, 0.26 mmol) was dissolved in dichloromethan (2 mL), then triethyl
amine (0.11 mL, 0.79 mmol) was added at 0°C followed by compound 31 (130

* mg, 0.50 mmol). It was stirred at RT for 18 h. The mixture was diluted with ethyl
acetate and washed with water 3 times and with brine once. The organic layer
was dried over sodium sulfate, filtered and the solvent evaporated under
reduced pressure. The residue was purified by chromatography

30 (methanol/dichloromethane, gradient) to resultin a colorless solid identified as

32 (70.9 mg, 0.12 mmol, 48%).

35



537 3,31 1,74 98 4-[1-(1H Benzotri azol e-5-carbonyl) -

pi peri di n-4-01- pi perazi ne-1- carboxylic acid 3,5-di brono-4- nethyl -benzyl
ester 621wB8,260/115408 99 4-[1- (1H Benzotri azol e- 5- car bonyIPLI/EP2010/001323

pi peridi n-4-y11-pi perazi ne-1- carboxylic acid 5-chloro-2-fluoro- 3-
trifluoromethyl-benzyl ester 570 3,36 1,72 100
4-[1-(1H—Benzotriazo|e-5-carbony|)9 plperldln 4-yli - pi perazi ne-1-
carboxylic acid 4-fluoro-3- trifluoromethyl-benzyl ester 536 3,15 1,63 101
4-11- (1H—E§ B&{ g.2zol e-5-carbony)y piperidin-4-yll-piperazine-1- carboxylic
acid 3 or o- trifluoronethoxy benzyl ester 568 3,44 1,77 102

14441- (1 -
V1) 3. (3 Sese o 35"'#?82?3"”%?ﬁ93%%%enr§*F9?ﬁ°@a%3ﬁ"&%¥mm§?ﬂ 33 103

1-{4- [ 1- ( 1H Beeraginei lagasbexyiic aél&r%@hi9'l°;5 f&yefq"aﬁtwlbemeﬁ%er azin- 1-
yl}-2-(2-fl uoro- 4 tr| f1 uor omet hyl phenyl ) - et hanong, 520 3, 01

\V/

° =<Ij D‘m_ﬁ . =<]©/CL
wr*r

in analogy to
d. and e.

: o~ U‘“’@ |

Wf

3 O Fr

u. 4(0.54 g, 2.00 mmol) and triethyl amine (0.28 mL, 2.00 mmol) was dissolved in
dichloromethane (30 mL) and 33 (0.47 g, 2.00 mmol) was added at RT slowly. It

b was stirred for additional 16 h at RT. The mixture was washed with water, dried
over sodium sulfate and the solvent was evaporated. The residue was purified
by chromatography (ethyl acetate) to result in a colorless solid identified as 34
(0.29 g, 0.62 mmol, 31%).
20 In analogy to the general procedures d-e compound 35 was synthesized.
Example 9:
Synthesis of 4-{4-[(1 H-Benzotriazole-5-carbonyl)-amino]-cyclohexyl}-piperazine-1-
25 carboxylic acid 3-chloro-5-trifluoromethyl-benzyl ester
o 1
i V. N [¢)
L7 oore L, ATT0
o N 3 (Y
A o
» 3 K
30 lu :;:\gl,oegy to
X o
(\N o
o~ Y
35 N B



1,53 104 1-{4-[1-(1H Benzotri azol e-5- carbonyl)-piperidin-4-A-pi perazin-1 -
y11l-3-(3, 5-di chl oro-4-fl uoro-phenyl)- propanyl?ogep534 3,28 1,20p105

1-{4-] 1- (wb-2Bevmastoni azol e- 5- carbonyl) - pi peri di n-4-yl k pCparawioneB23
y1}-3-(3-fluoro-4-trifluoronethyl phenyl)-propan-1-one 534 3,25 1,61 106
1-{441- (1H Benzotri azol e-5- carbonyl) - pi peridi n-4-yl | -pi perazin-1-
yl}-3-(4-f|uoro-3,5-dinethyl-phenyﬁﬁ- propan-1-one 494 3,09 1,56 107

443- (2- 0xo- 2, 3- di hydr o- benzooxazol - 6-y1) - 4, 5- di hydr o- pyr azol - 1- A- pi peri di ne

-1- boxyl
TS L 0 ST St 80068 vl

pi peri di ne- 1dlsaolbexj<yi methaodld 100 mL) ﬁﬂqi Qgﬁlumf'ﬁgﬁto%yéﬁﬂhyd@%q eSQg77- 4769 103
109 4-11-(1 gﬁzﬁﬂf&%é b{}ﬁ&l &érg@&«ﬁpma}mxtmeo\%é E'therd“fbVHQ‘ﬁtéiﬁT? TﬂéperaZl ne- 1-
rifruorone b

carboxylic a enzyl ester 532 3,
4- { 5- [ ( 1H Besalgentiveasod\@pErated mt}nle)readve reslissoived dn H&Ebwf?etb?%r@fl ne- 1-

car l%oxyl e a%'rgdanflc Maselv&é%rv%gﬁ%gw tpnes'%}’rgte%ssloﬂfun’Wﬁjrogencarbonate solution.

This aqueous solution was extracted with dichloromethane. The combined
organic layers were dried over sodium sulphate, filtered and evaporated to
dryness. The crude solid compound 38 (1.90 g, 4.55 mmol, 81%) was used

without further purification.

10 In analogy to the general procedures d, ¢, b. and e compound 39 was synthesized.

Example 10:

Synthesis of 4-[3-(2—Oxo-2,3-dihydro-benzooxazol-G-yI)-4,5-dihydro-pyrazol-1-yl]-
15 piperidine-1-carboxylic acid 4-trifluoromethyl-benzyl ester and 4-[3-(2-Ox0-2,3-
dihydro-benzooxazol-6-yl)-pyrazoi-1 -yl]-piperidine-1-carboxylic acid 4-

@

trifluoromethyl-benzyl ester

) fj
DJ\A o= jﬁj&

25 Q
N—
o /
» D)&
N
a3
30 l in analogy to e
0 Q
Oy O
F Q F
FF + FF

()
o ’ o (7
o= j@)\) 0=
35 N N



2,05 111 4-(5-(1H Benzotriazol -5- yl carbanmoyl)-pyridin-2-yl}-

pi per azi ne-1-carboxylic acid 4- trifluoronethyl-benzyl ester 526 2,27 112
4-[ 4- ( 3- AvOi2nny/ k¥ ndazol e- 5- PCT/EP2010/001323

car bonyl) - pi perazi n- 1- 0] - pi peri di nel-carboxylic acid
4-trifluoronet hyl benzyl ester 532 1,653 113
4-[1-(1HTBenzotriazole-5-carbony|)-9qﬂ peridin-4-yli-piperazi ne-1-
carboxylic acid 2,3-difluoro-4- trifluoronethyl-benzyl ester 554 3,49 1,712

114 4-1-( i e, - o Y hAe- 1-

car boxyi | & AUR3BE il 2D AUANINY m, 1 i sUdorBbd B R o
3,57 _:La759 113 [Tio this-suspansien gl amhec@r 13onl §.28 mmol) were added

pi peri di n-4-Ql - pi: Fnea s o6 1 i Lf : :

515°5 51", SAMEFRI ks e Ritorky BFLA KT, e retieielivirgreay! et et
pi peri di n- 4- piflangiwashed iwik-diethy sthses apdidgied it vewioc fpeweuad 42 was| uor obenzy!
estgr 520 3, 3 BB a yellow solid (346 mg, 0.92 mmol), which was used without further

purification.

x. 42 (340 mg, 0.90 mmol) was dissolved in methanol (10 mL) Pd/C-5% (52.3 %
water, 0.40 g) was added and the mixture was stirred under H, atmosphere for
18 h. at RT. The catalyst was filtered off and the solvent was evaporated. 220
10 mg (0.77 mmol, 85%) of a colorless solid identified as 43 were obtained, which

was used without further purification.

In analogy to procedure e the carbamate of compound 43 (70.0 mg, 0.244 mmol)
was formed. Besides the expected compound 44 (26 mg, 0.05 mmol, 22%) also
compound 45 (26.0 mg, 0.05, 22 %) was isolated by chromatography

15
(dichloromethane/methanol, 1:9).

An overview about further analogously synthesized compounds of the invention
including physico-chemical parameters for all compounds of the invention is given in
20 Table 2. ‘

Table 2

. ES! HPLC HPLC/MS
Compound Chemical Name M+1]* | Rt [min]' | Rt [min]?

3-(2-Hydroxy-phenyl)-1-[1"-(3'-
25 1 trifluoromethyl-biphenyl-2-carbonyl)- 566 4,61 2,39
[4,4'bipiperidinyl-1-yl]-propan-1-one
4-[4-(1H-Benzotriazol-5-
ylcarbamoyl)-2-oxo-pyrrolidin-1-yi]-
2 piperidine-1-carboxylic acid 4-chloro- 498 3.79 1,88
benzyl ester
5-Ox0-1-{1-[3-(4-trifluoromethyl-
phenyl)-propionyl]-piperidin-4-yl}-
30 3 pyrrolidine-3-carboxylic acid (1H- 530 3,47 1.83
benzotriazol-5-yl)-amide
4-[4-(1H-Benzotriazol-5-
ylcarbamoy!)-2-oxo-pyrrolidin-1-yl}- 531 387 202
piperidine-1-carboxylic acid 3,5- 533 ’ ’
dichloro-benzyl ester
4-[5-(2-Ox0-2,3-dihydro-
5 benzooxazol-6-ylcarbamoyl)-pyridin- 509 3,52 1,87
35 3-yl}-piperazine-1-carboxylic acid 4-




117 4-[1-(1H Benzotriazol e- 5-carbonyl)- piperidin-4-yl]-piperazine-1-
carboxylic acid 4-chloro-3-fluorobenzyl ester 502 3,23 1,639 118
4-[1- (1H-Benam/msazol e- 5- car bonyl) - pi peridi n-4-yl] - pi pecaziPaeoo1323
carboxylic acid 3-fluoro-4- trifluoronethoxy-benzyl ester 552 3,52 1,741
119 4-[17(1H-Benzotriazole-5-carbog% - pi peridin-4-yl]-pi perazi ne-1-
carboxylic acid 4-nethyl-3- trifludc®onethyl-benzyl ester ' 532 3,44 1,735
120 4-[1;(1H—Benzotriazo|e 5-carbonyl) - p|peridin-4-y1]-piperazine-1-
car boxy! irc—actd—A-TELIEEehzyt edter 41 MEL NyT-DeEnZyr egter 508 B, 09 1,598 121
4-[1- (1HBenzotri gzol e- 5- carbonyl) plperld n-4-yﬂ]-piperazine-1- clar boxylic
acid 3,4,5-trinetHoxybenzyl ester 540 2,45} 1,409 (122
4-[%-(1F7BénzpérLaqu@gﬁﬁemﬁﬁmﬁykg- piperidin-4-y|]-piperazine-1-
car boxyl ifc ac -| yicaibhogl-pyndisthy}-sul f any| - z\l am j.de P4
b piperazine-1-carboxylicyacid 4- y Q§:§‘ Y a8 d4 P49 1'%317
chloro-benzyl ester
4-{3-[(1H-Benzotriazole-5-carbonyl)-
7 amino]-pyrrolidin-1-yi}-piperidine-1- 484 3,17 1,77
carboxylic acid 4-chloro-benzyl ester
1H-Benzotriazole-5-carboxylic acid
8 (1 -{1_—[3-(4-t|tiﬂuc‘>r9methyl-phenyl)-
propionyl}-piperidin-4-yl}-pyrrolidin-3-
yh-amide
4-{3-[(1H-Benzotriazole-5-carbonyl)-
10 9 amino)-pyrrolidin-1-yl}-piperidine-1- 517
carboxylic acid 3,5-dichloro-benzyi 519
ester
4-[3-(1H-Benzotriazol-5-
10 ylcarbamoyl)-phenyl]-piperazine-1- 492 4,32 2,14
carboxylic acid 4-chloro-benzyl ester
[1'-(1H-Benzotriazole-5-carbonyl)-
11 [4,4"bipiperidinyl-1-yl]-(4'-methyl- 509 4,00 2,04
15 biphenyl-2-yl)-methanone
1'-(1H-Benzotriazole-5-carbonyl)-
12 [4,4bipiperidinyl-1-carboxylic acid
3,5-dichloro-benzyl ester
[1'-(1H-Benzotriazole-5-carbonyl)-
13 [4,4'bipiperidinyl-1-yl]-(4'-methyl- 509 4,21 2,16
biphenyl-3-yl)-methanone
4-[2-Ox0-4-(2-0x0-2,3-dihydro-
20 benzooxazol-6-ylcarbamoyl}-
15 pyrrolidin-1-yl}-piperidine-1-
carboxylic acid 3,5-dichloro-benzyl
ester
4-[2-Ox0-4-(2-0x0-2,3-dihydro-

16 benzooxazol-6-ylcarbamoyl)-
pyrrolidin-1-yl}-piperidine-1-
carboxylic acid 4-chloro-benzyl ester

25 4-[2-Ox0-4-(2-pyridin-2-yl-
17 ethylcarbamoyl)-pyrrolidin-1-yl}-
piperidine-1-carboxylic acid 3,5-
dichloro-benzyl ester
4-[1-(1H-Benzotriazole-5~ carbonyl)-
19 piperidin-4-yl}-piperazine-1- 517
carboxylic acid 3,5-dichloro-benzyi 519
ester
30 4-[4-(1H-Benzotriazole-5-carbonyl)-
20 piperazin-1-yl]-piperidine-1- 517
carboxylic acid 3,5-dichloro-benzyl 519
ester
3-(2-Hydroxy-phenyl)-1-{4-[4-(3"-
21 trifluoromethyl-biphenyl-2-carbonyl)-
piperazin-1-yl]-piperidin-1-yl}-
propan-1-one

516 3,23 1,80

3,47 1,91

516

518 4,69 2,32

547

249 3,81 2,05

514 3,76 1,89

520 3,33 1,90

3,23 1,76

3,41 1,93

567 3,01 1,87
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1,673 104 123 1-{441-(1H Benzotri azol e- 5-

carbonyl ) - pi peri di n- 4-y1Fpi perazi n-1- yl}-3-(4-chloro-phenyl)-propane-1, 2-

di one 496w0,208/115839 124 (1H Benzotriazol -5-y1l) - (4-[4- (#CI/EP2010/001323

trifluoronethyl-bi phenyl -2-carbonyl) piperazin-1-yl]-piperidin-21-yl}-

met hanone 564 3,15 1,625 125 (1H Benzotri azol -5-y1)-{444-(3' -

trifluoronethyl-bi phenyl 2- car bonyl9- pi perazin-1-y1] - pi peridin-1-y1}-

met hanone 564 3,2 1, 653 126

4-[1- (2- Qxo=2;3=diy H@dﬂﬁdﬁb,@_@%aﬁ)&y&d bony ) pir peridj n- 4-y1IFp) per azi ne

- 1- car boxyl i ggaci d [412‘ ifi é‘nLjH 1ofes-ay! - benz yl sest €r 5b§r 3, B3 13,2432 127

4-[1-(2-Thi oxo- 2, 3k E} A¥-plopardifend £- 5- carjbonyl ) -

pi peri di n=24-yT)-pi A %Hf&ﬂi&ne{‘zallétﬂ;é@y&dm]l)-a,l d 4-tjri 1l uoropet hyl bengyl ester

549 3,17 |1, 6223 128 [441]b1p ekidinideingicd-(4-ahivad-e - - a@ar bonyl 3,68 2,10

pi peri di n-4-yl ] - pi fpbeay)-etianbre car boxylic acid 3-tlrifl uorohet hoxybehzyl

est ? 534 3,36 1, 6916{1;[we1hy{2u441t:«(m¢rmmzot i azol d- 5- ’
on

car y1)}- pi peri di yphany-thiapale-Brgpronyl- y 3- chljor o- 4, 5- fi f | ugr o- -
pr opan- 1-jone 24 piperidin-4-yl}-5-oxo- pyrrohdlne- - 3 599 3,71 1,98 pheny1)
carboxylic acid (1H-benzotriazol-5-
yl)-amide
4-[4-(2-Oxo0-2,3-dihydro-
25 benzooxazole-6-carbonyl)-piperazin- 533 355 1.83

1-yl]-piperidine-1-carboxylic acid 3,5- 535

dichloro-benzyl ester

10 4-[4-(1H-Benzotriazol-5-

27 ylcarbamoyl)-2-oxo-pyrrolidin-1-yl}-
piperidine-1-carboxylic acid

tetrahydro-furan-2-yimethyl ester

4-[2-Ox0-4-(2-pyridin-4-yl-

28 ethylcarbamoyl)-pyrrolidin-1-yi]- 519
piperidine-1-carboxylic acid 3,5- 521

dichloro-benzyl ester

15 9-(1H-Benzotriazole-5-carbonyl)-3,9-

29 diaza-spirof5.5Jundecane-3- 502
carboxylic acid 3,5-dichloro-benzyl 504

ester

4-[2-Ox0-4-(2-pyridin-3-yl-

30 ethylcarbamoyl)-pyrrolidin-1-yl]- 519
piperidine-1-carboxylic acid 3,5- 521

dichloro-benzyl ester

20 4-[1-(1H-Benzotriazole-5-carbonyl)-

31 piperidin-4-yl]-piperazine-1- 502
carboxylic acid (3,5-dichloro-phenyl)- 504

amide

1-{4-[1-(1H-Benzotriazole-5-

32 carbonyl)-piperidin-4-yl}-piperazin-1-
y1}-3-(4-trifluoromethyl-phenyl)-

propan-1-one

25 6-(4-{4-[3-(4-Trifluoromethyl-phenyl)-

33 propionyl}-piperazin-1-yl}-piperidine- 532 3,49 1,72

1-carbonyl)-3H-benzooxazol-2-one

4-[1-(1H-Benzotriazole-5-carbonyl)-

34 piperidin-4-yl}-piperazine-1-
carboxylic acid 4-trifluoromethyl-

benzyl ester

4-[1-(1H-Benzotriazole-5-carbonyl)-

30 piperidin-4-yl]-piperazine-1-

35 carboxylic acid 3,5-bis- 586 349 1,75
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
36 piperidin-4-yl]-piperazine-1-

carboxylic acid 4-chloro-2-fluoro-
benzyl ester

458 2,11 1,53

3,33 1,75

4,51 2,25

2,93 1,75

3,07 1,71

516 1.69

518 3.23 1,61

502 3,04 1,43
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518 3,2 1,601 130 1-{4-[1-(1H Benzotriazol e-5-

car bonyl ) - pi peri di n-4- A- pi perazin-1- yl}-3-(3,5-di brono-4-net hyl

- phenyl ) -

propan- 1-woeoBlid549619, 621 3,6 1,84 131 4-[1-(1H Benzot pramrb@obesas bonyl ) -

pi peri di n-4-ylj-piperazine-1-

1H[1,2,3]triazol

[ 1-(
cid 1-
4-[

4-
a
1-
yl
4-11
aci d
4-11-
aci d
4-
c

c
c

{
}-
[1-(
I 2-
[ 1-(
id [
[ 1-(
r box

ar po

10
15
20
25
30

35

4-
3-(
1

1
3
1
y

-4-yl et hyl
1H Benzotri azol e- 5- car bonyl )
(4-trifluoronet hyI phenyl) et hyI

ester

ester

car boxylic acid 1-(4-chloro-phenyl)-
551 2,99 1,553 132
98 peri di n- 4- A- pi per azi ne- 1-

532 3,41 1,733 133

car boxylic

(jxHBenzot
3,15
Ben

5-di chl or

'ﬂz a5 SRR obA - P
uqmcg fhel-  prop

ol

tri azcg b@;( =Gakkonyl ) piperid
thyl-2H i

nekeandkthisuRingybeney ester 5

An- |
)4 1,

7

g az1' rrTﬂi] =P
5ﬁoyl

e 534 3,

1,352 1

peridin-
P8 1,
) - p:?'ﬁ‘réra_'

94

J__
134
carboxylic

] bi §
|

I op
Benz 041 ri apettexgic @aid Beohipro-2-methoey-i
acid be

htpeyidinB-yihydipenaineyl- est er

H
e
FEFnzot ri aJZzOﬁE(ﬂﬁ-%ﬁidﬁwaMé—b-camopﬁr i
H

vl estedi oxal-5-

O- pi per ar
31 4956
1] - pI per ;

i ne-1-
36 161
Zl ne-1-

car boxylic

39

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 2-chloro-benzyl ester

2,88

1,62

40

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 4-methyl-benzyl
ester

464

2,96

1,62

1

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 3-chloro-benzyl ester

484

2,99

1,63

42

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 4-chloro-benzyl ester

484

3,04

1,66

43

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 4-isopropyl-benzyl
ester

492

3.4

1,81

45

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 3,4-dichloro-benzyl
ester

517
519

3,25

1,75

46

4-[1-(1H-Benzofriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 2,4-dichloro-benzyi
ester

517
519

3,25

1,74

47

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-y{}-piperazine-1-
carboxylic acid 4-trifluoromethoxy-
benzyl ester

534

3,36

1,76

48

(1H-Benzotriazol-5-yl)-(4-{4-{4-
methyl-2-(4-trifluoromethyl-phenyl)-
thiazole-5-carbonyl]-piperazin-1-yl}-
piperidin-1-yl)}-methanone

585

3,76

1,79

49

6-(4-{1-[3-(4-Trifluoromethyl-phenyl)-
propionyl]-piperidin-4-yl}-piperazine-
1-carbonyl)-3H-benzooxazol-2-one

532

3,15

1,71

50

1-{4-[4-(1H-Benzotriazole-5-

carbonyl)-piperazin-1-yi}-piperidin-1-

yl}-3-(4-trifluoromethyl-phenyl)-
ropan-1-one

516

3,52

1,70

51

.| 3-[1-(1H-Benzotriazoie-5-carbonyi)-

piperidin-4-ylamino]-pyrrolidine-1-
carboxylic acid 3,5-dichloro-benzyl
ester

517
519

3,36

1,79

52

(1H-Benzotriazol-5-y1)-{4-[4-(5-
trifluoromethyl-1H-benzoimidazole-
2-carbonyl)-piperazin-1-yl]-piperidin-
1-yl}-methanone

528

2,91

1,63




29?12&48 1,378 105 vylnethyl ester 137

- (1- (1H Benzotri azol e- 5-carbonyl ) piperidin-4-yll-piperazine-1- carboxylic
acid 2, 3-wohytrabsnzo[ 1, 4] di oxi n-6-yl met hyl estgr 588p2PETmem450m38 Y

2- (1H Benzotriazol - 5-y1) - 1- (4-(442- (4-trifluoronethyl-phenyl)acetyl]-

pi perazin-1-yl|-piperidin-1-yl)- ethanone 516 3,09 1,529 139
4-[1-(2-;H—Benzotriazol-5-y|-acety9?- pi peridi n-4-yl)-pi perazi ne-1-
carboxylic acid 3,5-bistrifluoronethyl-benzyl ester 600 3,68 1,853 140

4-[ 1- (2- IBenzotTyizgz: '-(13‘:?%&&919‘)1) =P pey T Ui m-4-y 1 =pi pprazi ne-
car boxyl ilc ac%d (3¢ iyiehr® i BYIP2- oldin-gUn desfdl7 |3, 23 1,669 1
2- ( 1H- Ben|zot r3%azol |yhpldddie-(-barbddiic adids 6 bf ssta i |1 uckGiret hyl gHeny] ) -
acetyl]-plpera2|n-thmﬁ}mmgpeékdin-1;y1l¢ et hanone 584 3,62
4-[2-Ox0-4-(4-[1,2,4]triazol-1-yl-
54 phenylcarbamoyl)-pyrrolidin-1-yl}- 557
piperidine-1-carboxylic acid 3,5- 559
dichloro-benzyl ester
4-[2-Ox0-4-(4-pyrazol-1-yl-
55 phenylcarbamoyi)-pyrrolidin-1-yl}- 556
piperidine-1-carboxylic acid 3,5- 558
dichloro-benzyl ester
4-{4-[4-(3-Methyi-5-0x0-4,5-dihydro-
pyrazol-1-yl)-phenylcarbamoyl}-2-
56 oxo-pyrrolidin-1-yl}-piperidine-1-
10 carboxylic acid 3,5-dichloro-benzyl
ester
4-[2-Ox0-4-(4-[1,2,3]thiadiazol-4-yl-
57 phenylcarbamoyl)-pyrrolidin-1-yl]- 574
piperidine-1-carboxylic acid 3,5- 576
dichloro-benzyl ester
(E)-3-(3H-Imidazol-4-yl)-1-(4-{1-[3~
(4-trifluoromethyl-phenyl)-propionyl}-
piperidin-4-yl}-piperazin-1-yl)-
propenone
N-[4-(4-{1-[3-(4-Trifluoromethyl-
phenyl)-propionyl]-piperidin-4-yl}-
59 piperazine-1-carbonyl)-phenyl]- 568 3,31 1,76
methanesulfonamide
1-(4-{4-[3-(1H-Imidazol-2-yl)-
benzoyl]-piperazin-1-yl}-piperidin-1-
60 yl)-3-(4-trifluoromethyl-phenyl)- 541 291 1,63
propan-1-one
1-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl]-piperidin-1-
61 yl}-3-(4-chloro-2-fluoro-phenyl)- 500 1,64
propan-1-one
4-[4-(1H-Benzotriazole-5-carbonyl)-
62 piperazin-1-yl}-piperidine-1-
25 carboxylic acid 4-chloro-2-fluoro-
benzyl ester
3-[1-(1H-Benzotriazole-5-carbonyl)-
63 piperidin-4-ylamino]-pyrrolidine-1-
carboxylic acid 4-chloro-2-fluoro-
benzyl ester
6-(4-{4-[3-(4-Chloro-2-fluoro-phenyl)-
64 propionyl]-piperazin-1-yl}-piperidine- 516 3,01 1,64
30 1-carbonyl)-3H-benzooxazol-2-one
4-[1-(2-Ox0-2,3-dihydro-
65 benzooxazole-6-carbonyl)-piperidin-
4-yl}-piperazine-1-carboxylic acid 4-
chloro-2-fluoro-benzyl ester
1-{3-{1-(1H-Benzotriazole-5-
66 carbonyl)-piperidin-4-ylamino]-
pyrrolidin-1-yl}-3-(4-chloro-2-fluoro-
35 phenyl)-propan-1-one

4,85 2,10

5,33 2,28

586

588 4,59 2,01

5,49 2,29

15 58 491 2,83 1,58

20

502 3,20 1,72

502 3,12 1,66

518 3,17 1,71

500 2,96 1,64




1,769 142 6-(4-{4-[2-(3,5-Bis-trifluoronethyl phenyl)-acetyl]-piperazin-1
-yl}- piperidine-1-carbonyl)-3Hbenzooxazol -2-one 586 3,6 1,812 143
4-[ 4- ( 1HBenamims@zol e- 5- car bonyl ) - pi perazin-1 -yl]-pi perir®eoe/ 00323
carboxylic acid 3-chl oro-4- trifluoronethoxy-benzyl ester 568 3,65 1,751
144 4-[4-(1H Benzotri azo(e-5-carbon %@ pi perazin-1 -yli-piperidine-1-
carboxylic acid 2,3,5,6-tetrafluoro trifluoromethyl-benzyl ester 589 3,6
1,753 145 4-[1-(1H Benzotri azoI e-5-car bonyl )- pi per i di n-4-y1] - pi perazi ne- 1-
car boxyl i g—ac 4T ARIA RBhtditdgRIso et oYy - benz | ester [56873,671, 794 146
4-[1-(1H Benzatri az @g{rgg U(# o Zh'%lg;;agﬁmu n-4-yl|] 5 erclzi ne- 1-
carboxyl i ¢ acfd 3- bypsps gm@fbqurug,laqméwn- estar ¥¥1, |56 1,5% 147
4-[1- (1H Benzot ri aZploparb1-ead bonyl) - pi peri QI n-4-yl]-pi per 'in ne- 1-
carboxyli ¢ acid 3, 33qn-(metbanzothesniyi-cesirgl)- 478 3, 1} 1, 63 148
4-11-(1H E enzggrl a7 pberidin-¢-gaioojpyyroligmeper i di nsé- y| J- gioger 4zi negd-
car ngyl i ¢ aci §catbonylimasidretiflydroraetbydr 645, 607 636 ’
benzyl ester
1-{4-[1-(1H-Benzotriazole-5-
69 carbonyl)-piperidin-4-yl}-piperazin-1- 515
yl}-3~(3,5-dichloro-phenyl)-propan-1- 517
one
4-[1-(1H-Benzoftriazole-5-carbonyil)-
70 pyrrolidin-3-ytamino}-piperidine-1-
carboxylic acid 4-trifluoromethyi-
10 benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
71 piperazin-1-ylj-piperidine-1-
carboxylic acid 4-trifluoromethyl-
benzyl ester
2-{4-[1-(1H-Benzotriazole-5-
72 carbonyl)-piperidin-4-yl]-piperazin-1-
yi}-N-(4-chloro-3-trifluoromethyi-
15 henyl)-2-oxo-acetamide
4-[4-(1H-Benzotriazole-5-carbonyl)-
73 piperazin-1-yl]-piperidine-1-
carboxylic acid 2-fluoro-4-
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
74 piperazin-1-yi]-piperidine-1-
carboxylic acid 2-fluoro-5-
20 trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
piperazin-1-yl}-piperidine-1-
carboxytic acid 3-fluoro-5-
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
76 piperazin-1-yl]-piperidine-1-
carboxylic acid 4-trifluoromethoxy-
25 benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
piperazin-1-yi]-piperidine-1-
carboxylic acid 3-chloro-5-
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
78 piperazin-1-yi}-piperidine-1-
carboxylic acid 3-chloro-4-fluoro-
30 benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyt)-
79 piperazin-1-yl]-piperidine-1-
carboxylic acid 3,4,5-trifluoro-benzyl
ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
80 piperazin-1-yl]-piperidine-1- 528 3,28 1,69
carboxylic acid 4-bromo-benzyl ester

3,15 1,57

518 3,23 1,58

518 3,23 1,63

565 3,28 1,65

536 3.4 1,80

536 3,31 1,74

75 536 3,41 1,76

534 3,41 1,76

77 552 3,57 1,90

502 3,23 1,61

503 3.2 1,63
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3,41 1,732 149 4-[1-(1H Benzotri azol e-5-carbonyly
pi peridin-4-yl]-piperazine-1- carboxylic acid 4-nethyl sul fanyl benzyl ester
496 3, 04 wp3B/11306 150 4-[1-(1H Benzotri azol e- 5- car bonPCYAP2010/001323
pi peri di n-4-y1l)-pi perazi ne-1- carboxylic acid 3, 5-di nmet hoxy-benzyl ester
510 2,77 1,496 151 4-[1-(1H Benzotriazol e-5-carbonyl) -
pi peridi n-4-y1] - pi perazi ne- 1- carb&Q%lic acid 4-ethyl -benzyl ester 478 3,17
1,66 152 4-[1- (llH- Benzotri azol e-5-carbonyl)- piperidin-4-yl]-piperazine-1-
car boxy! i T—aC O 3 I PTiPBbhRRRosEEZy T esfer 502 3,09 1,603 153
4-[ 1- (2- Oxo- 2883 di hweboRfepigeralihaznlppefidisul [ ogl) -[pi peed di 4- wids- pi per azi ne-
| - carboxy| ic acid Bas-fatstrd-pienhipproparet-bd - benzyl [ester 654 4,03 1,P78 154
4-[1- (1H-[Benzot r i appj4g4%tie-8emabiakdle-5pi peri i n-4-yil | - pi per azi ne- 1-
car boxylilc acgii 3- pradony!ppiberazinObypipgtidiedt er B85, 54453 169
yi}-3-(2,4-dichloro-phenyl)-propan-1- 517 ’ ’
one
(E)-1-{4-[4-(1H-Benzotriazole-5-
83 carbonyl)-piperazin-1-yl}-piperidin-1-
yi}-3-(4-bromo-2-fluoro-phenyl)-
propenone
1-{4-[4-(1H-Benzotriazole-5-
84 carbonyl)-piperazin-1-yl]-piperidin-1-
yi}-3-(4-isopropyl-phenyl)-propan-1-
one
4-[4-(1H-Benzotriazole-5-carbonyl)-
85 piperazin-1-yl}-piperidine-1- 517
carboxylic acid 3,4-dichloro-benzyl 519
ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
86 piperazin-1-yl}-piperidine-1-
carboxylic acid 4-
trifluoromethylsulfanyl-benzyl ester
15 4-[4-(1H-Benzotriazole-5-carbonyl)-
87 piperazin-1-yl]-piperidine-1-
carboxylic acid 4-isopropyl-benzyl
ester
1-{4-[4-(1H-Benzotriazole-5-
88 carbonyl)-piperazin-1-yi]-piperidin-1-
yi}-3-(4-methanesulfonyl-phenyl)-
propan-1-one
20 4-{4-[(S)-2-Amino-3-(1H-imidazol-4-
yl)-propionyl]-piperazin-1-yl}-
89 piperidine-1-carboxylic acid 4- 510 2,83 1,44
trifftuoromethyl-benzyl ester
(E)-1-{4-[4-(1H-Benzotriazole-5-
90 carbonyl)-piperazin-1-yl}-piperidin-1- 513
yi}-3-(3,5-dichloro-phenyi)- 515
propenone
25 (1H-Benzotriazol-5-yl)-{4-[1-(3,5-
91 dichloro-4-fluoro-benzoyl)-piperidin-
4-yl]-piperazin-1-yi}-methanone
4-[4-(1H-Benzotriazole-5-carbonyl)-
92 piperazin-1-yl)-piperidine-1-
carboxylic acid 3-chloro-4-
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-
30 93 piperazin-1-yl}-piperidine-1- 535
carboxylic acid 3,5-dichloro-4-flucro- 537
benzyl ester
4-(3-{4-[4-(1H-Benzotriazole-5-
94 carbonyl)-piperazin-1-yi]-piperidin-1- 473 2,11 1,36
{}-3-ox0-propyl)-benzonitrile
4-[1-(1H-Benzotriazole-5-carbonyl)-
95 piperidin-4-yi]-piperazine-1- 552 - 3,41 1,78
35 carboxylic acid 3-chloro-5-

5

542 3.17 1,64

490 3,36 1,72

10

3,33 1,78

550 3,6 1,83

492 3,47 1,81

526 1,36 1,20

3,28 1,74

505

507 3,01 1,56

5562 3,55 1,76

3,44 1,76




3,15 1,672 155 4-[1-(1H Benzotri azol e-5-car bonyl)

pi peridi n-4-yl]-pi perazine-1- carboxylic acid 4-brono-benzyl ester 527, 529
3,07 1, 62v02868)/145491- (1H Benzotri azol e- 5- car bonyl) - PCT/EP2010/001323

pi peri di n-4- A- pi perazi ne-1- carboxylic acid 4-brono-2-fluorobenzyl ester
545, 547 3,12 1,667 157 4-[1-(1H Benzotri azol e-5-carbonyl)

pi peri di n-4-y11-pi perazi ne-1- carbd®¢lic acid 4-brono-2, 6-difl uorobenzyl
ester 563, 565 3,12 1,664 158 4- [1 (1H—Benzotr|azole 5- carbonyl)

pi peri di nFd=yt+j=pt - yllbﬁ,lu 3=ffuoro=4-
trifluorogmethyl - bep?; E@Eﬁg B?§g€§¥§1 1, 68( 159
(1H Benzotri azol -5t yl)-{444-(5- brono- benZ)furan-Z carbonil)-
p|perazin51>yij-p|pe(ﬁaﬂmmaamﬁﬁobqﬁghﬁmgpe 537, 9 3,09 1,564 160
1- (441- ( IH Begzot r | pyredidia-45yl)-mperaomeyd-) - pi peJ d:Jég - yI 3 | p =r az'i nt 1-
yl)-2-(4-1t ri fTUor opettosyig-apid@radioyd-4- et hanone 534 % g ’
trifluoromethyl-benzyl ester
S 4-[1-(1H-Benzotriazole-5-carbonyl)-
97 piperidin-4-yl]-piperazine-1- 535
carboxylic acid 3,5-dichloro-4-fluoro- 537
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
08 piperidin-4-yl)-piperazine-1-
carboxylic acid 3,5-dibromo-4-
methyl-benzyl ester
10 4-[1-(1H-Benzotriazole-5-carbonyl)-
99 piperidin-4-yl]-piperazine-1-
carboxylic acid 5-chloro-2-fluoro-3-
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
100 piperidin-4-yl]-piperazine-1-
carboxylic acid 4-fluoro-3-
trifluoromethyl-benzyl ester
15 4-[1-(1H-Benzotriazole-5-carbonyl)-
101 piperidin-4-yl]-piperazine-1-
carboxylic acid 3-chioro-4-
trifluoromethoxy-benzyl ester
1-{4-[1-(1H-Benzotriazole-5-
102 carbonyl)-piperidin-4-yl]-piperazin-1-
yl}-2-(3-fluoro-4-trifluoromethyl-
phenyl)-ethanone
20 1-{4-[1-(1H-Benzotriazole-5-
103 carbonyl)-piperidin-4-yl]-piperazin-1-
yl}-2-(2-fluoro-4-trifluoromethyl-
phenyl)-ethanone
1-{4-[1-(1H-Benzotriazole-5-
104 carbonyl)-piperidin-4-yl}-piperazin-1-
yl}-3-(3,5-dichloro-4-fluoro-phenyl)-
propan-1-one
25 1-{4-[1-(1H-Benzotriazole-5-
105 carbonyl)-piperidin-4-yl]-piperazin-1-
yI}-3~(3-fluoro-4-trifluoromethyl-
phenyl)-propan-1-one
1-{4-[1-(1H-Benzotriazole-5-
106 carbonyl)-piperidin-4-yl]-piperazin-1-
yi}-3~(4-fluoro-3,5-dimethyl-phenyl)-
propan-1-one
30 4-[3-(2-Ox0-2,3-dihydro-
107 benzooxazol-6-yl)-4,5-dihydro-
pyrazol-1-yi]-piperidine-1-carboxylic
acid 4-trifluoromethyl-benzyl ester
4-[3-(2-Oxo0-2,3-dihydro-
108 benzooxazol-6-yl)-pyrazol-1-yl}-
piperidine-1-carboxylic acid 4-
triflucromethyl-benzyl ester

3,31 1,74

621 3,60 1,78

570 3,36 1,72

536 3,15 1,63

568 3,44 1,77

520 3,04 1,53

520 3,01 1,53

534 3,28 1,60

534 3,25 1,61

494 3,09 1,56

489 4,08 2,43

487 4,69

35



161 4-[1-(2-Thi oxo- 2, 3-di hydr o- 1Hbenzoi m dazol e- 5- car bonyl) -
pi peridi n-4-yl]-piperazine-1- carboxylic acid 3,5-bistrifluoronethyl-benzyl
ester 61Av8,2608/15821 162 4-[4- (1H Benzotri azol e-5- car boRgir)Er2010/001323
pi perazi n-1-yl]-piperidine-1- carboxylic acid 3,5-bistrifluoronethyl-benzyl
ester 586 3,73 1,888 163
441- (2- 0x0- 2, 3- di hydr obenzot hi azol 808- car bonyl ) - pi peri di n4-yl] - pi perazi ne- 1
-carboxylic acid 3, 5-bis- trifluoronethyl benzyl ester 618 3,79 1,851 107
164 1-{4-f4=—(I++Berg ('II‘-I‘Bé |§‘2 leﬂg-,oga%ﬂmj prperagi 1=yt -pl peTi din- 1-
y1l}-3-(4-ltrifluoro pipdthApane- 1, 3- di one 530 30 533(165
4-11- (1H{Ben8ri azda}@xﬁm@a.a laqm(, gmdmyper i dl P34- yi1} - DPder i iZI e6 1-
carboxylijc aci d 3, fbedini bster 0- 5- trlfluoronLLbyI-b nzyl ester 554 3]/41 1,695
166 4-[ 1-( 1H Benzo}4-{5d¢iel-Berzotaazonesivdrpenyl)i per i di ni 4-yl | - pi per azi neq1-
car boxyl ilc agiyg 3-prmn@ﬂwﬂmminbmmnmnaﬁhox_-Qﬁgzy ester 611,, £13 3,63
1, 8%6 167 carboxylic acid 4-triftuoromethy!l- ’
benzyl ester
4-[5-(1H-Benzotriazol-5-
ylcarbamoyl)-pyridin-2-yl}-
11 piperazine-1-carboxylic acid 4- 526
trifluoromethyl-benzyl ester
4-[4-(3-Amino-1H-indazole-5-
112 carbonyl)-piperazin-1-yl}-piperidine-
1-carboxylic acid 4-trifluoromethyl-
10 benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
113 piperidin-4-yl]-piperazine-1-
carboxylic acid 2,3-difluoro-4-
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
114 piperidin-4-yl]-piperazine-1-
carboxylic acid 2,3,5,6-tetrafluoro-4-
15 trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
115 piperidin-4-yl]-piperazine-1-
carboxylic acid 3-trifluoromethyl-
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
116 carboxylic acid 3-chloro-4,5-difluoro- 520 3,31 1,636
20 benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
117 carboxylic acid 4-chioro-3-fluoro- 502 3,23 1,639
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
118 piperidin-4-yl]-piperazine-1-
carboxylic acid 3-fluoro-4-
25 trifluoromethoxy-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 4-methyi-3-
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
120 piperidin-4-yl]-piperazine-1-
carboxylic acid 4-methoxy-3,5-
30 dimethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
124 piperidin-4-ylj-piperazine-1-
carboxylic acid 3,4,5-trimethoxy-
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl)-piperazine-1-
122 carboxylic acid 4- 549 3.17 1673
35 trifluoromethyisulfanyl-benzylamide

2,27

532 1,653

554 3,49 1,712

589 3,57 1,759

518 3,31 1,651

5562 3,52 1,741

119 532 3,44 1,735

508 3,09 1,598

540 2,45 1,409




441 - (1H Benzotri azol e-5-carbonyl)- piperidin-4-yl]-piperazine-1-
carboxylic acid 4-difluoronethoxybenzyl ester 516 3,09 1,549 168
4-[ 1- (1HBenamims@zol e- 5- car bonyl ) - pi peri di n-4-yl] - pi pecazpaeoho1323
carboxylic acid 4- difluoronethylsul fanyl-benzyl ester 532 3,28 1,649 169
4-[1-(1H Benzotri azol e-5-carbonyl)- piperidin-4-yl]-piperazine-1-
carboxylic acid (R)-1-(3,5-bistrifl9ronmet hyl - phenyl )-ethyl ester 600 3,73
1,884 170 4-[1-(1H Benzotri azol e-5-carbonyl)- piperidin-4-yll-piperazine-1-
car boxyl i g—acid—2; z1ff -(ﬁﬁ-@@ﬁi&ﬂia%l@lsgi yI-Itritupromethyl;=ethyt—esgter 600
3,73 1,914 171 4-[ l¢ gg;@g@gmi,ﬁ_h@q_gipgmgmgar bony1)t
pi peri di nf 4- y¥P- pi pgyaz-Hord-ph&rd) pRopRhe-€,2a¢ d49% 2,93 1,539 |
(S)-1-(3, p-bistriflaeieonet hyl - phenyl)-ethyll ester|{600 3,68 1,878 172
4-[ 1- ( 1H Benzot r i ar@HeBenzataadobbyl)-j4-[4ga'per i di n- 4-y| 1- pi per 4zi ne- 1-
carboxylif acig 1-(@fldrdnsthyl-biphemy-aeabbyd)- ph 1) et est er. 0 3,63
1, 85§ {73F CIIZQ pigerazin-1-yl]-piperidin-1-yl}— e W 364 ) Q){b 16@g f
methanone
(1H-Benzotriazol-5-yl)-{4-[4-(3'-
125 trifluoromethyi-biphenyl-2-carbonyl)-
piperazin-1-yl]-piperidin-1-yl}-
methanone
4-{1-(2-Ox0-2,3-dihydro-
126 benzothiazole-6-carbonyl)-piperidin-
4-yll-piperazine-1-carboxylic acid 4-
10 trifluoromethyl-benzyl ester
4-[1-(2-Thioxo-2,3-dihydro-1H-
benzoimidazole-5-carbonyi)-
127 piperidin-4-yl]-piperazine-1- 549 3,17 1,627
carboxylic acid 4-trifluoromethyl-
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-

564 3,2 1,653

550 3,33 1,732

15 128 carboxylic acid 3-triflucromethoxy- 534 3,36 1,696
benzyl ester
1-{4-[1-(1H-Benzotriazole-5-
129 carbonyl)-piperidin-4-yl}-piperazin-1- 518 3.2 1,601

yl}-3-(3-chloro-4,5-difluoro-phenyl)-
propan-1-one
1-{4-[1-(1H-Benzotriazole-5-
130 carbonyl)—p'iperidin-4-yl]-piperazin-1 - 617,
yi}-3~(3,5-dibromo-4-methyl-phenyl}- {619, 621
propan-1-one
4-[1-(1H-Benzotriazole-5-carbonyl)-
131 piperidin-4-yl}-piperazine-1-
carboxylic acid 1-(4-chloro-phenyl)-
1H-{1,2,3]triazol-4-ylmethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
132 piperidin-4-yl}-piperazine-1-
25 carboxylic acid 1-(4-trifluoromethyl-
phenyl)-ethyl ester
1-{4-[4-(1H-Benzotriazole-5-
133 carbonyl)-piperazin-1-yl]-piperidin-1-
yl}-3-(3,5-dichloro-4-fluoro-phenyl)-
propan-1-one
4-[1-(1H-Benzotriazole-5-carbonyl)-
134 piperidin-4-yl}-piperazine-1-
30 carboxylic acid 2-methyl-2H-indazol-
3-ylmethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
135 piperidin-4-yl]-piperazine-1-
carboxytic acid [3,3']bithiophenyl-5-
imethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
136 piperidin-4-yl]-piperazine-1- 494 2,48 1,378
35 carboxylic acid benzo[1,3]dioxol-5-

20 3,6 1,84

551 2,99 1,553

532 3.4 1,733

534 3,28 1,694

504 1,71 1,382

538 3,31 1,66




4-[1-(1H Benzotri azol e-5-carbonyl) piperidin-4-yl]-piperazine-1- carboxylic
acid 2-nmet hyl-5-phenyl furan-3-yl nethyl ester 530 3,49 1,764 174
4-[ 1- (1HBenamims@zol e- 5- car bonyl ) - pi peri di n-4-yl ] - pi pecampaeoho1323
carboxylic acid 2-(4-chloro-phenyl)- 4-nethyl-thiazol-5-ylnethyl ester 581
3,39 1,757 175 4-[1-(1H Benzotri azol e-5-car bonyl) -
pi peri di n-4-yl]-piperazine-1- carbd®plic acid 3-(4-chl oro-phenyl)-
2- oxo-oxazol i di n-5-yl methyl ester 569 2,8 1,512 176
14441- ( 1HBenzotr s S carbonyt)=piperidim—4=yiFprperazin-1=
y1}-3- (3, b-di met hy[PRGRY TS butan-1- one 480 2,8 [L, 604 17
1-{4-[1- (LH Benzot i azol e-5- carbonyl)-pi peridi n-@-yl]-pi perazin- 11
yl}-3-(4-[riTTuor of®&fhyH-gehenyazble-PedroayiL- pne 530] 3,07 1, $7Z2 108 178
4-[1-(1H—Ben%%3riagmh&w5w£¢LMmeﬁaempiperidiqﬁg-y ] - pLper ziqué-
car boxyl it aci 1-rGyﬁthad&Z3£memonethy - ny )cgé opt opy!” st ¢
3,65 1,844 179 benzo[1,4]dioxin-6-ylmethyl ester

5 2-(1H-Benzotriazol-5-yl)-1-(4-{4-[2-
138 (4-trifluoromethyl-phenyi)-acetyl]-

piperazin-1-yl}-piperidin-1-yl)-
ethanone
4-[1-(2-1H-Benzotriazol-5-yl-acetyl)-
139 piperidin-4-yl)-piperazine-1-
carboxylic acid 3,5-bis-

r 612

—D

516 3,09 1,529

600 3,68 1,853

trifluoromethyl-benzyl ester
10 4-[1-(2-1H-Benzotriazol-5-yl-acetyl)-
140 piperidin-4-yl]-piperazine-1-
carboxylic acid (3,5-dichloro-phenyl)-
amide
2-(1H-Benzotriazol-5-y1)-1-(4-{4-[2-
141 (3,5-bis-trifluoromethyl-phenyl)-
acetyl]-piperazin-1-yl}-piperidin-1-yl)-
ethanone
15 6-(4-{4-[2-(3,5-Bis-trifluoromethyl-
phenyl)-acetyl]-piperazin-1-yl}-
142 piperidine-1-carbonyt)-3H- 586 3.6 1.812
benzooxazol-2-one
4-[4-(1H-Benzotriazole-5-carbonyl)-
143 piperazin-1-yl}-piperidine-1-
carboxylic acid 3-chloro-4-
trifluoromethoxy-benzyl ester
20 4-[4-(1H-Benzotriazole-5-carbonyl)-
144 piperazin-1-yl]-piperidine-1-
carboxylic acid 2,3,5,6-tetrafluoro-4-
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
145 piperidin‘-4-yl]_-piperazine~1 -
carboxylic acid 4-chloro-3-
trifluoromethoxy-benzyl ester
25 4-[1-(1H-Benzotriazole-5-carbonyl)-
146 piperidin.-4-yl]'-piperazine—1 -
carboxylic acid 3-bromo-5-chloro-
benzy! ester
4-[1-(1H-Benzofriazole-5-carbonyl)-
147 piperidin.~4-yl]_-pipera'zine-1 -
carboxylic acid 3,5-dimethyl-benzyl
ester
30 4-[1-(1H-Benzotriazole-5-carbonyl)-
148 piperidin-4-yl]-piperazine-1- 605,
carboxylic acid 3,5-dibromo-benzyl | 607, 609
ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
149 piperidin-4-yl]-piperazine-1-
carboxylic acid 4-methylisulfanyl-
benzyl ester

517 3,23 1,659

584 3,62 1,769

568 3,65 1,751

589 3,6 1,753

568 3,6 1,794

561, 563 3,41 1,642

478 3,17 1,63

3.4 1,732

496 3,04 1,592
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(1H Benzotri azol

-5-

y1) - (4-{442- (4-

chl or o- phenyl)

cycl opr opanecar bonyl ypi perazi n-1- yl ypi peridin-1-yl)-nethanone 494 3, 04

1,618 180wo-2pthds491H Benzotri azol e- 5-
yl yN- (3, 5-bis-trifluoronethyl
2-{4-[4-(1H Benzotri azol e-5-
yl yN- (5- ch) or o- 2- net hoxy- phenyl) -
H Benzotri azol e- 5 carbonyl) pyrrolldln 3- ylynethyl

- phenyl) -

aninoy

o

p| peridin

4-11-(2-0
- 1- car box]
184 4-[1-

.,'J. bClI U
KO- 2, 3-di
1 i c158ci d
1H Benzot

%ﬁ bé :g(;rb’%ea%‘cﬁ‘%z%?ha- -Eérféo‘hg
' ony%?5p|p

edt@z0l e-5-carb

IJ

LIIy‘I
ony1l) -

Lh mbe
ridin-

.,IIL_yI

ebl.
pi peridir
nzyB.7ést ¢r

£ aXal
<1 \JOL

-y11l- 3- ¢xo0- pi per

car boxyli¢
4-{4- [(lHJ

cacrd 3, §
Bensat ri g

icOdchr Ds-bi
4 1p1-QHLBInkotBE 2 IEES-EBtbor BN

\gipérietirb4-giapiperayidg-1- am noj
C aci d benfzarboxght agid 46HylDe@S! dstet 34

yI_est
cy47igoh
| 186

r

000 5,
eXyBYDI pér azi,ee- 14

1s 2,17

carngyl

152

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 3-chloro-5-fluoro-
benzyl ester

502

3,09

1,603

153

4-[1-(2-Oxo0-2,3-dihydro-
benzothiazole-6-sulfonyl)-piperidin-
4-yl]-piperazine-1-carboxylic acid
3,5-bis-trifluoromethyl-benzyl ester

654

4,03

1,978

10

154

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 3-bromo-5-fluoro-
benzyl ester

545, 547

3,15

1,672

155

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 4-bromo-benzy! ester

527, 529

3,07

1,627

15

156

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yi]-piperazine-1-
carboxylic acid 4-bromo-2-fluoro-
benzyl ester .

545, 547

3,12

1,667

157

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1- :
carboxylic acid 4-bromo-2,6-difluoro-
benzyl ester

563, 565

3,12

1,664

20

158

4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 3-fluoro-4-
trifltuoromethyl-benzyl ester

536

3,31

1,687

159

(1H-Benzotriazol-5-yl)-{4-[4-(5-
bromo-benzofuran-2-carbonyl)-
piperazin-1-yl}-piperidin-1-yl}-
methanone

537, 539

3,09

1,564

25

160

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-piperazin-1-
yi}-2-(4-trifluoromethoxy-phenoxy)-
ethanone

534

3,09

1,645

161

4-[1-(2-Thioxo-2,3-dihydro-1H-
benzoimidazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 3,5-bis-
trifluoromethyl-benzyl ester

617

3,65

1,821

30

162

4-[4-(1H-Benzotriazole-5-carbonyl)-
piperazin-1-yl}-piperidine-1-
carboxylic acid 3,5-bis-
triluoromethyl-benzyl ester

586

3,73

1,888

163

4-[1-(2-Oxo0-2,3-dihydro-
benzothiazole-6-carbonyl)-piperidin-
4-yl}-piperazine-1-carboxylic acid

3,5-bis-trifluoromethyl-benzyl ester

618

3,79

1,851

35

car bonyl) - pi per aziPpaT/EPgéippd3es i di n- 1-
acetam de 585 3,12 1,628 181

car bonyl ) - pi perazi n- 1-y1] - pi peri di n- 1-
déét ami de 513 3,97 1,391 182 44[1-0

183

- 4-yl i - pil per azi ne
83463, 83 1, 882

zi ne-1-
185



4-{4-[ (1H Benzotri azol e-5- carbonyl) -
carboxylic acid 3,5-bistrifluoronethyl
4-{ 4-[ ( 1FwvBennmotisivazol e- 5- car bonyl ) -
carboxylic acid 3-chl oro-5-
4-{4-[ (1H Benzotri azol e-5- car bonyl ) -

trifluoromethy

- benzyl

est

| - benzy

er

am i noycycl ohexyl ypi per azi ne- 1-
600 2,61 1,855 187
am noycycl ohexyl ypippEr®zo o323

| ester 566 3,65 1, 754 188

am noycycl ohexy1} - pi per azi ne- 1-

carboxylic acid 4- trifluoronethyl aFfanyl - benzyl ester 564 1,725 189
4-{?[[(1H—Benzotriazole 5- carbonyl) anino}-l- carboxylic acid 3-fluoro-4-
trifluoromethyl=tenzyl;: %*‘ ndnzoidsr 29 n—the—fottowmng—tH+ dat a
for selegﬁed conmpopy i ahqzoqhkga”@re di spl pyed: V&) =
2010/ 115491P3PAEP2 33;1} ROMRR A rokpeUnd 4, 89aHpacidhe0h 1533
(C241-12q2)012N604 n -di DNBC>d6 d- TFA exchanged) 5 [Bpn] =
8.35 (d, J = 1.3, Lprm BAzdhzod 5oabdy) 1H) , 7. 4D (dd, J|= 9.0, 1]7, 2H),
7.34 (s, 2H) 3 04! dissriodH)yil-plpetdziect- J = 13. 05542H §4 dt 6d5= 10. 6,
59, 1H),| 3. 898t , | Girboxgiccid By diN@rats- 3. 41 1H) . 40- . 26Tm 1H) . 2. 86
(s, %H) : 57J‘CL trifuogorpethypppnzyliesey (d, J]|= 17 6l rrpmmd 5
C25H22Cl N505 A-1-(1HBanrIRZOB (FecaRRqpy)- 5O de6)| 5 [pprr] = 11.57(%, 1H),
10. 35(s, {1H) 168. 51 ‘(‘%@;d'”j‘hy'h‘%@ﬁlazf‘e'? 2, 2H)e117683| - 7668 (m 1266, % 53 -
7.33 (m BH), 7.08 ‘fm ng'cccg._%m'f 2H)| 3.58 ($, 4H), 3]34-2.99
(m 4H, owertapped vh%' ; potRe—A—C24HHR27HEHNGE3—151H NVR
(500 WMHz,| DVSO- d6) pr " 5.9, 1H), 8.47 (s, 1H), T.99-
7.84 (m PRH) 167.44 licacd- Adifiuo §5 d,518 = 9.8092H), 3508 (s, 2H),
4. 451A4. 36 (m 1H), &ng)ﬁegtg, 1H) 3. 88 (d, J = 11. 9 2H) 3.01-2.86|(m 3H),
2.79-2.67(m IH), db(trl%nﬂnazmesé&%}bonilg (r, J IH), 2.2072.08 (m
1H), 1.88t1. 7 (m @pdridinla-@ppider2dne-m  2H) . 205390rrp0u5|98 , C241U6%36C| 2N603
carboxylic acid 4- ’ ’
difluoromethylsulfanyi-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
169 carboxylic acid (R)-1-(3,5-bis- 600 3.73 1,884
15 trifluoromethyl-phenyl)-ethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
170 carboxylic acid 2,2,2-trifluoro-1-p- 600 3,73 1,914
tolyl-1-trifluoromethyl-ethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
171 | carboxylic acid (S)-1-(3,5-bis- 600 3,68 1,878
20 trifluoromethyl-phenyl)-ethyl ester
4-[1-(1H-Benzotriazole-5-carbonyi)-
piperidin-4-yl]-piperazine-1-
172 | Carboxylic acid 1-(3,5-bis- 600 3,63 1,856
trifluoromethyl-phenyl)-ethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
173 carboxylic acid 2-methyl-5-phenyl- 530 3,49 1,764
25 furan-3-ylmethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
174 carboxylic acid 2-(4-chloro-phenyl)- 581 3,39 1,757
4-methyl-thiazol-5-ylmethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-
piperidin-4-yl}-piperazine-1-
175 carboxylic acid 3-(4-chloro-phenyl)- 569 2.8 1,512
30 2-oxo-oxazolidin-5-yimethyl ester
1-{4-{1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-piperazin-1-
176 yl}-3-(3,4-dimethyl-phenyl)-butan-1- 490 28 1,604
one
1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-piperazin-1-
177 | J)-3-(4-triflucromethyl-phenyl)- 530 3,07 1,672
35 butan-1-one




1H NMR (500 MHz, DMBO-d6) 8 [ppni

1H), 8.48

(s, 1H),

1.8, 2HyO 2610085493,

3.05-2.85(m 4H),

= 16.53-15.23 (m 1H), 8.61 (d, J = 6.9,
7.93 (g, J =8.6, 2H), 7.55 (t, J = 1.8, 1H), 7.41 (d, J
252H), 4.42(d, J = 7.6, 1H), 3.89( @CTEP2d0/001322H),
2.73(s, 1H), 2.61-2.52 (d, 1H), 2.27 (s, 1H), 2.20-2.05

(m 2H), 1.91-1.70 (m 4H), 1.43-1.25 (m 2H). 30Conpound 12, C25H27CI 2N503
1FI NMR (500 MHz, DMSO-d6) 5 [ppni =108.00-7.88 (m 2H), 7.56 (t, J = 1.9,
1H), 7.45-7.35 (m 3H, 5.07 (s, 2H), 4.51 (s, 1H, 4.04 (d, J= 12.9, 2H),
2.90-2. 65 \\JII}, -[1J-(1H 6tr|a AT L(nT 2'!2“9’,%‘2% 13__2*%\‘}, J=
26.3, 2H)| 1. 12-1.p 2 _p, rQ'S‘ﬁ‘o éQTnp 13, CB1H33N502 1H NMR (500 M+z,
DVBO-d6) B [pegl = \%{ic i .93 (s, |2Hhp 7| 70368, J=74%aqlHf, 7.58
(d, 3= 7.5, 3r), 7|Ghuoimethioke ;)c oropft 43 (S, 1H), 7.30|(dd; J= 15.3,
7.7, 3H).| 4.54 (s, |@kdr, 3.64 (s, 20), 3°15]2.84 (I 2H . 2.63-2.82[(m 2H),
2.35 (s, , 1. 921 AHSEenkotiaZbB-y)--@l2(s, 2H), 1.D8-1.28 rn 4H) . pmound
16, C26H25CII§‘4, 1 HHORpb&R0- MHz, DVBO- d6) S@prq =.31. 52 (§.613H | 10.12
(s. 2H), ? leycloprbpanecatspnylbipkdazrdl- 1= 8.5, | 2H" 7. 39 (u6 =\s. 5,
2H), 7.24|(dd, \Mpipeyidi-1-giqpethanae (d_ J=8 4 [1H) 5 Q7 (s, ?J—Q, 4.08
(d, J= 125, 2H), gg;gtogs‘"&‘?;a?tﬂazlzf@gdﬁg t, J=p.1, 1H) [ 3.41 (dd, J=
9.6, 6.2,|1H)1803. 3 Y razipy! -yllzpi 2Hss 2| 62523252 |( m1,628) ,
1.69-1.47| (m gl—l) ﬂ%“&ﬁ;&dﬂfh’ etf@ta ¥O{2N603 [11-1 NVR (500 Mz,
DIVSO‘dG) 5 L““M — . J\J \3* 2=_{), 'a 5—7’{—‘{., O, ‘l), 7.45
(d, J= 8.4, 1H), 7 ’I e:;?h__ 5t 105& (s. 2H). 4.6914.32 (m |1H),
3. 70t08. 35| (MABH) | éh,ﬁ “e?_‘( 12,83 (In 28§, 1.91-39%60|(m 2H)
1.50- 201137 (m 2 cet goound & 2) C{2N406 LH NMVR (ﬂoo MHz, DVSO- d6)
8 [ppm = ii 75 (s 41{hx1H@€@etﬂa&one5ca£oﬂy|)- F), 7. #1 (d, 2§ J= 1.9, |2H),
7.32(d, JE 1% H) pyrrélidiS-3{yf}thethli=aBinO}- lé-%, .11 (d, |J= 8.0, 1H), 5.06
(s, 2H), #. 0118, q;lpéri&hr@1&dﬂ)qul&:aﬂ:ﬁiﬁ(s 3H), .95-2. 71 (th 3H), 2/48-2.38
(m 4H), [L.74 (d, Jtifldc@orfethgdpnzylie®8-1.25 ((m 3H)| 30Conpqund 34,
C26H27F3NG03 1H NVRHEEEOM23-ADMBO- d6) S [dpm = 15.83 (s,| 1H), 7.94(s,
2H), 7.74] (d,1gh= 8 enzmazoler-fiﬁw @v'wee@dlm 2Hjos 7|446ds I+ 8.4%e2lH)|, 5. 17
(s, h 41 (s, Jﬁx'lp'sef jn Pﬁgé"ce‘:‘ 3.34 (m 5H), 3.14-2.68 (m 2H),
2.60- 2. 531Lm—4H) | gHleg-Sytrik m ”Zy‘ﬂes‘?ﬁ 1 35— ({r—2H—44+1+—Cempaund 51,
C24H2622N603 (024H2g1gr %) %@;"Z?{ Mz, DMBO- d6, d- TFA exchanged) 5
[ppni = 8| 01-18496 g caycd Tl 1H) ,60P. 47 (8d3 J|= %67, 1.00,
1H), 7.44((s, 2H), 5 gmy,,gen&.geterzm 4.160 (s, [1H), 4.Q7-3.97 (h 1H),
3.82-3. 70 (1A, g’)I«'faBé§zo‘tr‘§lz¢:)léu!j)c»arbényflij 28T (m 3F), 3.37-2.23|(m 1H),
2.20-2.07|(m18) , ;m |ylohdy)-pipermpeund 43, 46224H260128N6(3 101awl- I|NVR (500
MHz, 2dOMS0{ d6) 5 Lp&)ﬁdrbayﬂc&ﬁd&&lhzyléstsr8 5 1H), 7. 90 (s, 1H), 7.51-17.39 (m
3H), 7.31{(d, J = $4ls[(IBentot@zoles catidpy)-4. 31 (s] 1H), 3./63-3.34 (m 4H),
3.12-2.94|(m ,giH) , | amindl-¢ysiohdfll-pipRraBBed: 50 (Mso2H] . 2.694- 1. 52 e 4H), 1.22
(s, 2H). 15CompoundcaBoxytesio®rhie03 1H NVR (500 WMHz. DVBD-d6) 8 [gpni =
15. 88 (s, [1H) 7 odtifleoromethylbengybester 1= glg 11 7 59 (d by 7154 (d, 3
= 9.0, 1H|, 7.44 ( pﬁ‘}rl(lH*é?eZOtf le-Segamionyls | o1y "k 05 (d, |3 = 9.2, |2H),
3.62(s, 2k), 74-3-320n yClopgxy pf‘ﬁzt“81 J=1|5.466 1H), 3B595-[2. 7Z754m |202H),
2.60:2.50((m 4H) 1. 38 1/25 (m 2H . Conpqund 77,
C25 Cl F3 ’ : 00— yHz,—DVBQ-d6)— 5 [ppnl =
15.88 (s, |1H), 7.94 257.75|(s, 1H),| 7.69(s, |1H),
7.45 (s, 1H),188 15 it acidha , . g, , 13.81-3. 39 ("{252H)],
2.95-2.71|(m 3H), amﬁ&nae@smhynzbbi).lnést&es (d, J=19.4, 2H), 1.48-1.]17(m
3H). 4-{4-[(1H-Benzotriazole-5-carbonyl)-
amino]-cyclohexyl}-piperazine-1-
189 carbogyli)clz acid 3¥f%uorpo-4- 550 1.725
30 trifluoromethyl-benzyl ester
In the following 'H-NMR data for selected compounds of the invention are
displayed:
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1H NMR (500 MHz, DWVBO d6, d- TFA exchanged) 8 [ppn]l = 8.14 (s, 1H), 7.99 (d,
J =8.5 1H, 7.77 (s, 2H), 7.71 (s, 1H, 7.57 (dd, J= 8.5, 1.3, 1H, 5.20
(s, 2H), wWo2010304¢; J= 13.5, 2H), 3.66-3.21 (m 8H), 3. EETEPZGOMY133H), 2.11
(d, J=11.5, 2H), 1.67- 1.57 (m 2H). 112 Conpound 101, C25H26CI F3N604 1H
NVR (500 MHz, DMBO-d6) 5 [ppml = 15.83 (s, 1H), 7.93 (s, 2H), 7.67 (d, J =
1.9, 1H), 7.57 (dd, J = 8.4, 1.1, 189, 7.48-7.41 (m 2H), 5.09(s, 2H), 4.51
(s, 1H), 3.61 (s, 1H) 3.39 (m 5H) 3.01 (s, 1H), 2.85 (s, 1H), 2.60-2.49

5, ‘Bl iRyl SltRery; Srmng i o

3 ¢o éfjss*rﬂ“ﬁm%&“%%@-dﬁ] 8"536 cdlagdy Wbty Ty el bl

2.18 (d, JE84@, J2t8.9, IHB7-4D. (88, § m9.GH)7, 2H)17.34 (4, 2H)N5.02K8, 2rn)54:orrm¢und 110

1H NVR (500 ( 1 8.51
(d $=2.6, 1%‘22'%%(97("@3’ (#?6 ?7—1? ), #)g((&ﬁ‘gg ﬁﬁ)i‘é@%‘qé Eﬁ J 8 1,

6. 90 3.40-3.269rr] 1H)H.86 fs, 2B) (257 A, = 8.258HE. 1287 (a JQH)YGZIH)Conpound 112
1HNI\/R(500M—IZ DVB0) 6 = 11.55 (s, 1H), 7.82 (s, 1H), 7.74 (d, J=8.1,
oH), 7.57 (d, J=8.1, 2H), 7.27-7.21 (m 2H). 5.46 (s, 2H . 5.16 (s, 2H),
4.03 (d, J=12.8, 2H), 3.50 (s, 4H). 3.30-3.20 (m 3H), 2.89 (s, 3H),
2. 47-2. 42 Gompoifd 51CHBIQINGS11. 9, 252H), 1.39-1.28 (m 2H). Conpound 115
1H NMR (500 MHz, DVBO) 6 = 15.79 (s, 1H), 7.94 (s. 2H), 7.72-7.65 (m 3H),
7.64- 307.'6ONKIR (506)MHZ DMSQ46) 348prb] = 1HE7 (§. 1H), (G35 2)1H)48.51 (¢ J4H), 3. 59

1%50-1 50 %ﬁ? izz)zH‘ﬁH} B 7ont rgﬁi;%% ﬁé%@oﬁﬂéf?n%@@ J 23 388 ?’Q'd(m 1H)

DVBO) 6 = (35280 3(38)(s.14H), 3'&4%99(r904|6mveﬂbﬁ’ped7wiﬂiw5te412|g@ai) 3H), 5.04 (s,
2H), 4.51 (s, 1H), 3.60 (s, 2H), 3.38 (s, 7H), 3.10-2.76 (m 2H), 2.58-
2.51 (m 1H), 1.90-1.60 (m 2H), 1.49-1.35 (m 2H). Conpound 118 1H NMR
(400 Mz, DMBO) 6 = 15.85 (m 1H), 7.98-7.92 (m 2H), 7.58 (td, J=8.3, 1.1,
7.50 Compodral, B.HLGNQH), 7.44 (dd, J=8.6, 0.9, 1H), 7.31 (d, J=9.0.
14{55 10 (s, 2H), 4.51 (s, 1H), 3.60 (s, 3H), 3.38 (s, 5H), 3.12-2.75
T'HONMER. (600 (MRz, Zm)so;km@ [Apraf= 6180 (BH) = 6@)rpHLBId7 (2AH)SLBENVR (500

, 4”@%7 gﬁ(_rgiglzl)glj 4%_@ } 7%,_34 %E)(d 2};1) 94! §Hg§ ?%{9 %E@ ggg &é%(({%g Sd4 N
3 égb (rgt%m A 528G 30 28 SRR o 271, YU 509 bz, VO

=8.
83
H)_,710(61$ oHH) . 5.17 (s, 2H), 3.45-3.45 (m 12H), 2.89 (s, 1H), 1.75 (s,
H)

J
2
1.
6
2
2H),20. 41-1.31 (m 2H).

Compound 9, Cz4H26C|2N503

"H NMR (500 MHz, DMSO-d6) & [ppm] = 16.53-15.23 (m, 1H), 8.61 (d, J = 6.9, 1H),
8.48 (s, 1H), 7.93 (q, J = 8.6, 2H), 7.55 (1, J = 1.8, 1H), 7.41 (d, J = 1.8, 2H), 5.06 (s,
2H), 4.42 (d, J = 7.6, 1H), 3.89 (d, J = 10.0, 2H), 3.05-2.85 (m, 4H), 2.73 (s, 1H),
2.61-2.52 (d, 1H), 2.27 (s, 1H), 2.20-2.05 (m, 2H), 1.91-1.70 (m, 4H), 1.43-1.25 (m,
2H).

25

30 Compound 12, CysH»;CI:NsO3

"H NMR (500 MHz, DMSO-d6) & {ppm] = 8.00-7.88 (m, 2H), 7.56 (t, J = 1.9, 1H),
7.45-7.35 (m, 3H), 5.07 (s, 2H), 4.51 (s, 1H), 4.04 (d, J = 12.9, 2H), 2.90-2.65 (5H),
1.88-1.50 (m, 5H), 1.46-1.28 (m, 2H), 1.28-1.12 (d, J = 26.3, 2H), 1.12-1.03 (m, 2H).
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25 Conpound 139 1H NWR (500 MHz, DVSO 6 = 15.57 (s, 1H), 8.08-8.03 (m
3H), 7.84 (s, 1H), 7.70 (s, 1H), 7.29 (d, J=8.6, 1H), 5.25 (s, 2H), 4.39
(d, J=13.W0Q 2011154102 (d, J=13.0, 1H), 303.88 (s, 2H), ¥BCcaEP201BH0(323 5H),
2.99 (t, J=12.1, 1H), 2.55 (t, J=12.1, 1H), 2.47-2.38 (m 4H), 1.77-1.62
(m 2H), 1.26-1.12 (m 2H). 114 Conpound 140 1H NWR (500 MHz, DMSO 6 =
15.50 (s, 1H), 8.81 (s, 1H), 7.85 (W0 J=8.5, 1H), 7.72 (s, 1H, 7.59 (d,
J=1.9, 2H), 7.30 (d, J=8.5, 1H) 711(t, J=1.9, 1H), 4.41 (d, J=13.0, 1H),

404(d JE{’%“’%‘% Csfﬁﬁ(hb% '3.45-3.35 (m 5H), 3.01 (t, J=11.9,

2.59 2,41 (m 411), 1.80-1.69(m 2H)

> 50 R iy o W R A

2H) 3. 62 (1), 789 (d, 3=326,(3H), ABD (t, 2-806,(tH), 3B, (s 2107 3048d,(Ss 189) 7.71. 73 (d,

J=12. 3 2 . d 147 0 , 0 6 =
15. 7 F%*r‘?ﬁ‘%‘é#'%)z@gg( E%Wq%’;?%ﬂvdﬂhgﬁiﬁs%% 5@,323%'(%;3 ,)4. 98
(s, H) 41.80-1(50 (nl,HH), B46Qs,(2), 2EB-1.28 @5 44, 5H), 3.10-2.65 (m 2H),
2.55-2.45 (m 3H), 2.26 (s, 6H), 1.92-1.60 (m 2H), 1.48-1.35 (m 2H).
20Conpound 152 1H NVR (500 MHz, DMBO) 6 = 15.78 (s, 1H), 7.98-7.93 (m 2H),
7.45 (d, J=8.8, 1H), 7.40 (dt, J=8.8, 2.1, 1H), 7.30 (s, 1H, 7.22 (d,
J=9.4, 1H) Compoandsts, ChiH:s@NS2: (s, 1H), 3.62 (s, 2H), 3.50-3.40 (s, 7H),
3.12-2.72 (m 2H), 2.60-2.55 (m 1H), 1.92-1.62 (m 2H), 1.50-1.35 (m 2H).
25 ConmpountH MBAR (500 Mz, NNRS O545) sNbizm] DVEER (6, H)12033 (¢,S1H)1HBS (8. 07- 8. 03 (m

12117 "2 9 a3 e, digh s Ahir S48 e 2y o4 By Xgd A8nriagy My 7

(d, J=10. 9(d, 2H)8.411H4)851738, ZH) 4D8)(d, Lorpd,aH), Kode- 3m(m 1H), 3.56 (t, J =

3122 75 g 1Bk 1506075 48 e thig a0 R gt Yep 2ap g 028 @8 oy

Conmpound 1£@), HtINVRE7 (DOOHVHz, DMSO) 6 = 15.85 (s, 1H), 7.94 (s, 2H), 7.44
(d J=8.5, 1H), 7.27 (d, J=8.7, 2H), 7.02-6.97 (m 2H), 4.85 (s, 2H), 4.51
J@) 3 61 (s 1H), 3.43 (s, 5H), 3.12-2.75 (m 2H), 2.62-2.40 (m H),

1 92 60 (s, 1.50-1.35 (m 2H). 10 Conpound 161 1H NWR (500 MHz,
DVMSO) 6 = a:arrﬁm(rmwzﬂ)zmz&nm. 04 (m 3H), 7.15 (s, 2H), 7.12 (s, 1H),
5.26 (s, 2H), 4.35 (s, 1H), 3.70-3.41 (m 6H), 2.89 (s, 2H), 2.49-2.44 (m
4H), 1.74 ($NMRI500IMHZ-DMSO-d6RS [Bbin] = 15.83cptind.9648, 2H), KGR ({5001 BHz,

N0 0% 105 ke Fo b0 g B R e I ooy g (0 2700

202. 75 (s, 326)3 32 (H,15H), 85 470 @h) 3H)L 2582 52 (rd=4H), 0.912H50 (r, 3’6}152)6 (m 2H).

20 4.37(m 2H).

Compound 25, 025H26C|2N405

"H NMR (500 MHz, DMSO-d6) & [ppm] = 11.75 (s, 1H), 7.55 (t, J= 1.9, 1H), 7.41 (d,
25

J=1.9, 2H), 7.32(d, J = 1.4, 1H), 7.18 (dd, J= 8.0, 1.4, 1H), 7.11 (d, J = 8.0, 1H),
5.06 (s, 2H), 4.01 (d, J = 13.2, 2H), 3.46 (s, 3H), 2.95-2.71 (m, 3H), 2.48-2.38 (m,
4H), 1.74 (d, J = 10.9, 2H), 1.38-1.25 (m, 3H).

30 Compound 34, C;5H,,F3NgO3

'H NMR (500 MHz, DMS0-d6) & [ppm] = 15.83 (s, 1H), 7.94 (s, 2H), 7.74 (d, J =
8.1, 2H), 7.57 (d, J = 8.0, 2H), 7.44 (d, J = 8.3, 1H), 5.17 (s, 2H), 4.41 (s, 1H), 3.60
(s, 1H), 3.47-3.34 (m, 5H), 3.14-2.68 (m, 2H), 2.60-2.53 (m, 4H), 1.94-1.58 (m, 2H),

1.50-1.35 (m, 2H).
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Conpound 163 1H NMR (500 MHz, DMVBO) 6
(d, J=1.5, 1H), 7.29 25 (dd, J=8.2, 1.
2H), 4. 40W020101H54913. 98-3.56 (m 2H), 3.36(s, 7H), 2. 89f€T/EPR{)10/001323
2.58-2.50(m 1H), 1.74(s, 2H), 1.39 (qd, J=12.2, 4.2, 2H). Conpound 169 30
1H NMVR (500 MHz, DMBO) 6 = 15.84 (s, 1H), 8.03 (s, 3H), 7.97-7.90 (m 2H),
7.43 (d, J=8.7, 1H), 5.88 (q, J=6.61111H). 4.50 (s, 1H), 3.70-3.30 (m 6H),
3.10-2.75 (m 2H), 2.62 - 2.31 (m 4H), 1.89-1.60 (m 2H), 1.52 (d, J=6.86,
3H), 1.48-1.38 (m 2H). 116 Conpound 178 1H NMR (500 MHz, DMBO) 6 = 15.85
(s lH) 7.90-7.91 (m 3H), 7.77 (s, 2H), 7.44 (d, J=8.4, 1H), 4.52 (s,

3. 72- AAD.T 60- 2. 53 1H), 2.48-2.38
L g5, Gorth ?’Wd s égz“m(Dész‘%}mound e 1HH)N|\/R 500 NMHz, (m

?”50)5 62;&59'%‘58“15%0%8 137 A St Bings: ‘91%983""3?8“ L2 e

103%H) 3. 12.53-775( (m, 14) 7.4Z (6Q-D= 857( OOAHY), 72438, ZH), 5137d2/ =23H), 2H)96- 1. 60

o R B 38 LA Pk AR 8 5 (50

7. 69 7. 58 i), 223-71)2.23(!584H) mzqzrm;e:m 3H)5115§(§52H)2H) 4.25-3.90 (m 4H),
3.84-3.54 (m 3H), 3.52 (s, 3H), 3.10-2.65 (m 4H), 2.20-1.40 (m 5H).
20Conmpound 183 1H NVR (400 MHz, DMBO) 6 = 12.11 (s, 1H), 7.81 (s, 1H), 7.74
(s, 1H), 7.68 (s, 1H), 7.63 (d, J=1.5, 1H), 7.53 (dd, J=8.2, 1.7, 1H), 7.29
(d, J=8.2, Compound®BB, CasH.aFFNs@: 65 (d, J=11.6, 2H), 3.58-3.30 (m 4H), 2.42
(s, #), 2.22 (t, J=11.0, 3H), 1.76 (d, J=11.5, 2H), 1.52-1.38 (m 2H). 25
Conpound 18#NMR (G0R NIB2DOMED-dEN mB‘i’%(ﬁoJ(=§521lFI)),780061(rt),,7iﬂ-l) 7 98

(d, J=12.5, 1 ( 8

4.57-4.50( hi wfl) 3”%%{%9{ _%8 “@05%’7 A A5 %1 §§33 3 ). o3 (m

2H) . 3. 30- 2122 .§4rim 4H) 2.71(F8H), 255(RE0 @)2H)CRABSLSRIMEH), 1.22 (5, 2HIH NMVR

(500 Mz, DVMBO 6 = 15.88 (s, 1H), 8.43 (s. 1H), 8.36 (d, J=7.8, 1H),

357.95-7.86 (m 2H), 7.81 (s. 1H. 7.76 (s. 1H). 7.70 (s. 1H), 5.17 (s,

2H),1%.80-3. 70 WD 2010/ 115491PCT/ EP2010/ 001323 117 (m 1H), 3.50-3.24(m
35- Coppomnd 8, CodthgNe0s J=11. 7, 2H), 1.83(d, J=11.3, 2H), 1.48- 1.27

(m 4H). Corpound 188 1H NVR (500 M-z, DVEO) 6 = 8.43 (s, 1H, 8.36 (d,

3=7.8. 1H) 'H RMR(506, ME2) DMBO7AB) Celppa:s 15, sez(m)m)ﬂaﬂ (RHIZE3Y, £F) 5. 15

35115, orp IR SRR st g 3 P Lo e @ afdaod; L Lo

anal yti cal (dreth@@s2kipBé2(se2toB.4ded .82 (lnn2hh)g3d5dde! FI5I 11§H)62 8%+2.72 (m,

Sptepoomet 79 (ot 2 IRt thd < oh A0 BRI UERA Vi er + 0, 19 TrA

12.01 (s, 1H), 8.05 (s, 3H), 7.64
1H), 7.13 (d, J=8.2, 1H), 5.25 (s,

_o.oo_cnn

Compound 77, 025H260|F3N603, (Cstzs(D)CIF3NBO3)

"H NMR (500 MHz, DMSO-d6) & [ppm] = 15.88 (s, 1H), 7.95 (s, 2H), 7.82 (s, 1H),
7.75 (s, 1H), 7.69 (s, 1H), 7.45 (s, 1H), 5.15 (s, 2H), 4.05 (d, J = 8.8, 2H), 3.81-3.39
(m, 2H), 2.95-2.71 (m, 3H), 2.60-2.45 (m, 4H), 1.76 (d, J = 9.4, 2H), 1.48-1.17 (m,
3H).

25

"H NMR (500 MHz, DMSO-d6, d-TFA exchanged) & [ppm] = 8.14 (s, 1H), 7.99 (d, J
= 8.5, 1H), 7.77 (s, 2H), 7.71 (s, 1H), 7.57 (dd, J = 8.5, 1.3, 1H), 5.20 (s, 2H), 4.21

30 (d, J= 13.5, 2H), 3.66-3.21 (m, 8H), 3.09-2.75 (m, 3H), 2.11 (d, J = 11.5, 2H), 1.67-"
1.57 (m, 2H).
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20Sol vent B: acetonitrile+ 0,08% TFA Flow. 1,5 mM/mn Gadient: 0,0 mn 20%
B 255 0 mn 100B 5,5 nmn 100%B 6,0 mn 20% B 306,5 m n 2098 Col unn:

Chr onol i tWoRerdas4vance RP18e 100-3 2HPLC/ MsS- Met hode ( polpam)EP3@Bobisent A:
water + 0,05 %formc acid 118 Solvent B: acetonitriel + 0,04 %formc
acid Flow 2,4 m/mn, wavelength : 220nm Gradient: 0,0 mn 4 ' %B 2,8 mn
100% B 3,3 min 100% B 103,4 nmn 4 '1™o B Colum: Chronolith Speed ROD
RP-18e 50-4.6 mm 15 20 25 30 119 Il. Autotaxin Assay Assay Description

Aut ot axi n VI i pndirectly by neans of Anpl ex Red Reagent.
In this co€§@g¥hk%logke%§%@§3%ﬁebgsur ed as fluorogenic indicator for

gener at ed # i NY&rt Dskrat t Ladyl choli ne (LPC)
to phosphogﬁ@ﬁ%@gﬁhﬁy@g%ﬁg r?&??@% ﬁ%sg’c(lgdh{)ig%a%%@é?%?ﬁg ‘gonver si on
phosphochol BntH), §.57¢ddt £d 8, i, dIH)AT AT . phos bt 5.68 (s, RH)b4.81l ks,itht)r gani ¢
phosphat e C i Dugi h t t i S (o TP W th
cholti) ne ox?‘gi§%hlt?b’ @?%I(IB %’é‘?%‘éﬂe@' \?\/ﬁzrzé y H%b%@%’ggé%a#@gﬁ%ggsreacts

wi t h™ Anpl efm, R2Ht), RE2gedn (m,rRH)he presence of peroxi dase (Horseradish

peroxi dase) in an 1:1 stochionetry and yields highly fluorescent resorufin.
The generated fluorescence is nmeasured in a reaction-dependent kinetic node
in order to enable subtraction of fluorescence signals of possible other
15f | uor escéampoomddi®dds t hat are not part of the reaction fromtotal

measured fl uorescence. Perform ng the assay 201,5 pl of a standard sol ution
or of the tidNMRBIERD MHzt BMSONERBEE (ar BH)IV S601.82 (M| 2H2 DN (¢Hef5ds1.pH 7. 2

W t hMoraxi nmg| %1 inn-1,89LVvidual ., 60 rAdyi : Wl 44 ng

sol it on 1 2hy 2% G Ehr et Rt AP, BT I A BB s MR B8 1, o

r econbi nanm,ad)p8dRiM75 (m.a2Hhl A6R-B8Urhol k), Bi3SrH81 (rardhp) 218 (Hot=839 ni n at

22C. Thereafferq, e i y a d through the addition of 5pl
L-a-1 ysoph%é| ﬁafﬁ ?:I)g/?-('lh’ §ﬁ5 o Hs%“' %'?'

15 Compound 110

1H NMR (500 MHz, DMSO) & = 15.77 (s, 1H), 10.30 (s, 1H), 8.60 (s, 1H), 8.51 (d,
J=2.6, 1H), 8.04-7.93 (m, 2H), 7.74 (d, J=8.1, 2H), 7.61 (d, J=8.1, 2H), 6.90 (d,
J=9.1, 1H), 5.22 (s, 2H), 3.66-3.28(m, 9H).

20
Compound 112
1H NMR (500 MHz, DMSO) & = 11.55 (s, 1H), 7.82 (s, 1H), 7.74 (d, J=8.1, 2H), 7.57
(d, J=8.1, 2H), 7.27-7.21 (m, 2H), 5.46 (s, 2H), 5.16 (s, 2H), 4.03 (d, J=12.8, 2H),
3.50 (s, 4H), 3.30-3.20 (m, 3H), 2.89 (s, 3H), 2.47-2.42 (m, 1H), 1.76 (d, J=11.9,
25 2H), 1.39-1.28 (m, 2H).

Compound 115

1H NMR (500 MHz, DMSO) & = 15.79 (s, 1H), 7.94 (s, 2H), 7.72-7.65 (m, 3H), 7.64-
30 7.60 (m, 1H), 7.44 (d, J=8.5, 1H), 5.17 (s, 2H), 4.51 (s, 1H), 3.59 (s, 1H), 3.39 (s,

4H), 3.29 (s, 4H), 3.17-2.72 (m, 2H), 2.58-2.50 (m, 1H), 1.90-1.60 (m, 2H), 1.48-1.35

(m, 2H).
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25choline (LPC), whereby the final concentration of LPCis 75 pM The

m xture is incubated for 90 mn. at 37C. After the incubation Anplex Red
Reagent , woenrowidase (Horseradi sh peroxi dase) and chol i necosirdasmosee added.
The fluorescence is imediately rreasured at a wavelength of 612 nmw th an
excitation wavel ength of 485 nmin a "Tecan Utra multinode" fluorescence
reader. The 30activity of autotaxid18s indi rectly calculated via the anount
of detected generated H202. For I C50 analysis, ten serial 1:3 dilutions
starting a(t:mﬁg N{jfﬁé each conmpound were run in duplicates. 120 |IC50

val ues were ¢ f’ culated on nornalized data. For normalization, control wells
wer e adde a i trol wells
was set t?%&@f%@?@??’?%@?. gﬁ‘ﬁ'sbrﬁhﬁﬂg?ﬁaég Ebogﬁl‘ QIE'/? glipﬁé%q& Avant i

Pol ar Li pidd), 504t(s: %ﬁ?&@(ﬂ@ Uls > 68t(s t 8103638 Gair s3v1@r?e7$ (e ). 3hd- | C50

values cal efly I j.ng proprietory analysis

sof t %yisght 9?)%8@&@,{%@)’%1?%1ng( Log 1C50-X)*Hi |l Sl ope)) Were X
is the Iogarlthm of concentration. Y is the response ;Y starts at Bottom
and goes to Top with a signoid shape. Material Mcrotiter plate:

PS-M cropl@bfpodAd=18! €, small volume, black Corning, Cat#3677 Protein:
Reconbi nant aut otaxin (baculoviral H 5 expression) Substrate:

L-a-| ysophﬂ-mmﬁi kﬁm' Mﬂ?qus@)csciwsbsgmeg% 7. 9%\!?@? émPQH?W 4d @% (dg=g?s,830071P

St andar d: Avanti Polar Lipi cti on Reagent :

Anpl ex Red!- Reﬁ'é;)eﬁ@o (Al o déh 1N 284 fdd, e|r§§o@@e&i”? {-31 ¢24=20nHbf DVBO
per otd das MERT 3 Q 911901167045 m of
t est buff;T&g&H)nﬁ‘sg(@ 1§§e§;é®§])3H)%g§s8%kﬁajd?%so7fbv@§ |Hr2 2, 47 t est

buf fer Det(@bt3Hin!-FRAgBM.1AHY: * 1: 100 dil ution of Anplex Red Regent in test
buf fer Test buffer: 200 mM Tris-HCl, Merck, Cat #1.08219, pH 7.9; 0.1 %
BSA, lipid free, Roche Cat#775835 Tabl e 3 Conpound Chem cal Nane | C50
value OM or % CTRL (1E-05) 1

3-(2- wdr&9maﬁéﬁ9f 3141' - (3" -trifluorornethyl bi phenyl - 2- car bonyl ) 44, 41bi pi

Eléelzll féllr—ll}llseﬁ é‘%ﬂo“ﬁ WM%@S%)}i%gg ; ‘38&9%? AN’ 6437 Fordtl A€21- car box

ylic acid d@: Jﬁ@hOIHJ)' b%ﬁ2(§|1l-¢)3t1@8 (s 12190 B:7263.34.84, 8H), 3.18 (, J=4.9, 2H),
50x01{143 4-trift]|

o opt ony | 1 3P Bl @RS BP AR B B 4. AP6R29 (P 2Hic] §3-1.53 (m. 2H),

(1H benzot { 4§20 @n,\H): am de < 1, 0O0E- 06

20
Compound 127
1H NMR (500 MHz, DMSO) & = 12.56 (s, 2H), 7.74 (d, J=8.1, 2H), 7.57 (d, J=8.1,
2H), 7.13 (s, 2H), 7.10 (s, 1H), 5.17 (s, 2H), 3.45-3.45 (m, 12H), 2.89 (s, 1H), 1.75
(s, 2H), 1.41-1.31 (m, 2H).

25

Compound 139

1H NMR (500 MHz, DMSO) & = 15.57 (s, 1H), 8.08-8.03 (m, 3H), 7.84 (s, 1H), 7.70

(s, 1H), 7.29 (d, J=8.6, 1H), 5.25 (s, 2H), 4.39 (d, J=13.0, 1H), 4.02 (d, J=13.0, 1H),
30 3.88 (s, 2H), 3.45-3.25 (m, 5H), 2.99 (t, J=12.1, 1H), 2.55 (t, J=12.1, 1H), 2.47-2.38

(m, 4H), 1.77-1.62 (m, 2H), 1.26-1.12 (m, 2H).
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4

4-[4- (1H Benzotri azol - 5-yl car banoyl) - 2- oxopyrrol i di n-1-yl] - pi peri di ne-1-car
boxyl i c aw0adoByBs49di chl or o- benzyl ester <1, 00E-06 5 PCT/EP2010/001323

445- ( 2- 0x0- 2, 3-di hydr o- benzooxazol - 6-

yl car banoyl) - pyri di n- 3-y1] - pi perazi ne- 1-carboxylic acid 4-chl oro-benzyl
ester < 1,00E-05 6 4-[5- (1H—Benzotr1%& -5-yl car banoyl) - pyri di n- 3-

yl ] - pi perazi ne-1-carboxylic acid 4- chloro benzyl ester <3, 00E-05 7

4-{3-[(1kkégﬁighhhaagle-5-carbony|)-anino]pyrrolidin-l-yl}-piperidine-l-car
boxylic acid chl oro-benzyl ester <1, 00E-05 8

1H-Benzot rmmhﬂ QJG?«%HQOBMSG) PEhe, dol(s{ﬂﬁ)[ 8844s, 1H) 7.85(d, =8.5, 1H)

trlfluoronethé groploqéﬂg eri pyrrolid Xl) am de

< 1, 00E- 05(s91 ){ﬁq 1|1E13 nzid) 1 A & 5cﬁ'ﬂ)b61191;/ a9 dH), 4.41 (d J=1

pyrrolidin I [ [ [ | 1@k 9gb ster

O 0gE 06 0GR BETA% 119, 50035 VB 4G S i St 3010 01 PR PR o

p| per azi ne@li'ddr%d}@lz #8241 Ak bﬁ@ﬂkﬁ%@wz"ﬁsi 89 1<134 éﬂ)E’-’—"ﬁB 11

[1'-(1H Benzotri azol e-5- car bonyl) - _

[4 4] bi pi peri di nyl-1-y1]-(4'-nethyl - bi phenyl-2-y1)- nethanone < 1, 00E-06 12
(1H—Benzotr|azole 5-carbonyl)- [4, 41bi pi peridinyl-1-carboxylic acid

3 5- dlchIOPBUWE@ﬁﬂﬁl ester <1, 00E-06 13 [1 (1H—Benzotr|azole 5- car bonyl) -

15" 342 bxoTH NWR 4405 MHS. DMSRICDE B8 epdaxitbor 567 82 T 2, 7 (ad usa 6 °0% *°
yl cat®anmoyq)- pyf, r5024 @i BH)'LG\AM (spfzmrsl gl (@esnéhy 3G (oM, i2c8(BE&! 8H), 2.50-2.40

3, 5-di chl oro- benz

242 0x0- 4- (D~ Bho] %3@@4%?9& SHyen 350,228 250

yl car banoyl) - pyrrolidin-1-yl|-piperidine-1- carboxylic acid 4-chl oro-benzyl
ester < 1, 00E-05

Compound 147

15 1H NMR (500 MHz, DMSO) & = 15.70 (m, 1H), 7.97-7.92 (m, 2H), 7.43 (d, J=9.1,
1H), 6.94 (s, 3H), 4.98 (s, 2H), 4.50 (s, 1H), 3.60 (s, 2H), 3.35 (s, 5H), 3.10-2.65 (m,
2H), 2.55-2.45 (m, 3H), 2.26 (s, 6H), 1.92-1.60 (m, 2H), 1.48-1.35 (m, 2H).

20 Compound 152

1H NMR (500 MHz, DMSO) & = 15.78 (s, 1H), 7.98-7.93 (m, 2H), 7.45 (d, J=8.8,
1H), 7.40 (dt, J=8.8, 2.1, 1H), 7.30 (s, 1H), 7.22 (d, J=9.4, 1H), 5.09 (s, 2H), 4.52 (s,
1H), 3.62 (s, 2H), 3.50-3.40 (s, 7H), 3.12-2.72 (m, 2H), 2.60-2.55 (m, 1H), 1.92-1.62
(m, 2H), 1.50-1.35 (m, 2H).

25

Compound 153

1H NMR (500 MHz, DMSO) 6 = 12.33 (s, 1H), 8.07-8.03 (m, 4H), 7.62 (dd, J=8.4,
1.9, 1H), 7.28 (d, J=8.4, 1H), 5.24 (s, 2H), 3.63 (d, J=11.7, 2H), 3.35 (s, 4H), 2.43-
30 2.37 (m, 4H), 2.24 (t, J=11.0, 3H), 1.75 (d, J=10.9, 2H), 1.48-1.38 (m, 2H).

Compound 158

1H NMR (500 MHz, DMSO) 5 = 15.75 (m, 1H), 7.98-7.93 (m, 2H), 7.81 (t, J=7.9,
35 1H), 7.50 (d, J=11.8, 1H), 7.45 (d, J=9.3, 1H), 7.40 (d, J=8.1, 1H), 5.18 (s, 2H), 4.52



17 442-0xo0-4-(2-pyridin-2-yl-ethyl carbanpyl) -
pyrrolidin-1-yll-piperidine-1-carboxylic acid 3,5- dichloro-benzyl ester <
1, O0OE- 05 w0 241y1is491H Benzot ri azol e- 5- car bonyl ) - pi peri di RCZAEP2010/001323

y1] - pi per azi ne- 1-carboxylic acid 3,5-dichloro- benzyl ester < 1,00E-06 20
4-[4-(1H Benzotri azol e-5-car bonyl) - plpera2|n 1- y1]-piperidine- 1- car boxylic
acid 3,5-dichloro- benzyl ester < 1180E- 06 21

3- (2- Hydroxy- phenyl) - 1-{444- (3" -trifl uoronet hyl bi phenyl - 2- car bonyl ) pi per azi
n-1- le pl%eﬁHyilsrmJ(s o3, 3M5Q866H)130ﬂ33€2 75?% 9%6x2 52 (m, 2H), 1.92-1.60

1-[ enzotri azol e- 5- car bonyl 1bi pi' peri diny1-1

-yl 3 (4- (ﬂTMH)ubﬁ%ﬁé’t?r(m 2FBheny|) propan 1-one < 1,00E-06 122 23

1-1

[ 4,

1-

t

1
]-
1' - (1H Benzotri azol e- 5-car bonyl) -
41bi pi peri di nyl-1-y1]-2-(4-chloro-phenyl)- ethanone <3, 00E-05 24
1

{144- Met hy1- 2- ( 4- tr|fluoronethyl phenyl) -
hl@%0|e 5CempPeYAg ¢ Blperldln 4-y1}-5-oxopyrrolidine-3-carboxylic acid
enzotri azol

444 (2- oxol &W%KWM%Z&M%B%@@@%S 1H), 7.94 (s, 2H), 7.44 (d, J=8.5, 1H), 7.27
car bonyl) - Opeg azzrgy 05=20Pah] sya-sb(§aripoa¥hi(s, Ag), d.63,(5; figBlaw(@; benzyl

1,
2L (1 HRE G AIBIMERH). 262 ABYT) b IRohEP (513 H59-45 (BiZS i di ne- 1

-carboxylic acid tetrahydro-furan-2-yl nmethyl ester 83% 28
4] 2- 0x0- 4- (2- pyri di n-4-yl - et hyl car bar noy1) -

pyrrtdidin-1-yli-piperidine-1-carboxylic acid 3,5- dichloro-benzyl ester <
1. 00E- 05 29ompound 161

S R TS OGS 38 g 1

(s, 1H), 5.26 (s, 2H), 4.35 (s, 1H), 3.70-3.41 (m, 6H), 2.89 (s, 2H), 2.49-2.44 (m,
4H), 1.74 (s, 2H), 1.42-1.30 (m, 2H).

15

Compound 162

1H NMR (500 MHz, DMSO) 5 = 15.86 (s, 1H), 8.05 (s, 3H), 7.94 (d, J=7.6, 2H), 7.43
(d, J=8.4, 1H), 5.24 (s, 2H), 4.03 (d, J=12.8, 2H), 3.62 (s, 2H), 3.28 (s, 5H), 2.95-
20 2.75 (s, 2H), 2.61-2.45 (m, 2H), 1.76 (d, J=11.0, 2H), 1.36-1.26 (m, 2H).

Compound 163

1H NMR (500 MHz, DMSO) 5 = 12.01 (s, 1H), 8.05 (s, 3H), 7.64 (d, J=1.5, 1H), 7.29
(dd, J=8.2, 1.6, 1H), 7.13 (d, J=8.2, 1H), 5.25 (s, 2H), 4.40 (s, 1H), 3.98-3.56 (m,

25
2H), 3.36 (s, 7H), 2.89 (s, 2H), 2.58-2.50 (m, 1H), 1.74 (s, 2H), 1.39 (qd, J=12.2,
4.2, 2H).
Compound 169

30

1H NMR (500 MHz, DMSO) & = 15.84 (s, 1H), 8.03 (s, 3H), 7.97-7.90 (m, 2H), 7.43
(d, J=8.7, 1H), 5.88 (q, J=6.6, 1H), 4.50 (s, 1H), 3.70-3.30 (m, 6H), 3.10-2.75 (m,
2H), 2.62 — 2.31 (m, 4H), 1.89-1.60 (m, 2H), 1.52 (d, J=6.6, 3H), 1.48-1.38 (m, 2H).
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442- 0x0- 4- (2- pyridi n- 3-yl - et hyl car banoyl) -

pyrrolidin-1-yll-piperidine-1-carboxylic acid 3,5- dichloro-benzyl ester <

3, 00E- 05 W80 2410115491 H Benzot ri azol e- 5- car bonyl ) - pi peri di RC2/£EP2010/001323

yl j - pi perazi ne- 1-carboxylic acid (3,5-dichloro- phenyl)-am de <3, 00E-05 32

1-{4-[1-(1H Benzotri azol e- 5- carbonyl - pi peridin-4-

yn pi perazi n-1-yl}-3-(4- trifluorongt yl - phenyl) - propan-1-one < 1, 00E-06 33
6- (4-{443-(4-Trifluoronethyl -phenyl) - proplonyllplpera2|n 1-y1}-piperidine-1

- car bonyl)eéaiipoaadagexazol - 2-one < 1, 00E-06 34

4-[1-(1H Benzotri azol e-5-car bonyl) - plperldln 4- yl]-piperazine-1-carboxylic

acid 4- tH:iBin mm(wohxlyhz mgut,))la £$4.85 (£ 111)3195617691335:1 3H), 7.77 (s, 2H)17 44 boxy]
enzc car eridin perazi ne- 1- car boxylic

5 HioT4 b1 s B2t thr 8830 hckbr 2 42% Bk I8 60255 (m. 119,

1H B_emgqtgg @% 2y hozarsnqny, l2H)Pi. gg.mgy(fh @H)yl ] - pi perazi ne- 1-car boxylic

chl oro-2-fluoro- benzyl ester < 1, 00E-

1
c
1H Benzotri azol e- 5-car bonyl) - pi peri di n- 4 y1] pi per azi ne- 1- carboxylic
1

c

C trifluoronethyl sul fanyl -benzyl ester <1, 00E-06 38
H Beovapbuhda@de- 5- car bonyl ) - pi peri di n-4- y1] - pi perazi ne- 1- carboxylic
-chl oro-2- net hoxy-benzyl ester < 1,00E-06 39

1H- BeHh RIMR {500z, Eamad)on:yie) 8B aH) 07 97-4-92(h, 2Bi) PEAAL, ¥EQ]2, car boxyl i c

1L (bt e SR Ao ST BRI B B 457 (5. AHD. 3.69-35 (m. 3H), 3.48 (5,
| -1;9 peraGH)ne-1I2-z:aT o)aH), 2.69¢d.41 fmaHhl31henzy 2, 2H).€96<.60 GRS 41

1 1;?,@522)(%%%@ f%?qé%%%dg)pl peridi n-4- yl]-piperazine-l-carboxylic

c

(
3,
(
4-
(
4
(
5
(
c 2
(

4-11-
aci d
4-11-
aci g
4-11-
aci d
4-11-
acid
4-11-
aci d
4-11-
yl |

4[1
aci

c

Compound 182

15 1H NMR (500 MHz, DMSO, d-TFA-exchanged) 5 = 8.08 (s, 1H), 7.88 (t, J=8.2, 1H),
7.69-7.58 (m, 2H), 7.58-7.40 (m, 3H), 5.13 (s, 2H), 4.25-3.90 (m, 4H), 3.84-3.54 (m,
3H), 3.52 (s, 3H), 3.10-2.65 (m, 4H), 2.20-1.40 (m, 5H).

20 Compound 183

1H NMR (400 MHz, DMSO0) & = 12.11 (s, 1H), 7.81 (s, 1H), 7.74 (s, 1H), 7.68 (s,
1H), 7.63 (d, J=1.5, 1H), 7.53 (dd, J=8.2, 1.7, 1H), 7.29 (d, J=8.2, 1H), 5.14 (s, 2H),
3.65 (d, J=11.6, 2H), 3.58-3.30 (m, 4H), 2.42 (s, 4H), 2.22 (t, J=11.0, 3H), 1.76 (d,
J=11.5, 2H), 1.52-1.38 (m, 2H).

25

Compound 184

1H NMR (500 MHz, DMSO) & = 8.10 (s, 2H), 8.06 (s, 1H), 7.98 (d, J=12.5, 1H), 7.3
(d, J=8.4, 1H), 7.44 (d, J=8.5, 1H), 5.28 (s, 2H), 4.57-4.50 (m, 1H), 4.11-3.93 (m,
30 2H), 3.67-3.50 (m, 3H), 3.40.3.33 (m, 2H), 3.30-2.75 (m, 4 H), 1.78-1.41 (m, 4H).

Compound 187

1H NMR (500 MHz, DMSO) & = 15.88 (s, 1H), 8.43 (s, 1H), 8.36 (d, J=7.8, 1H),
35 7.95-7.86 (m, 2H), 7.81 (s, 1H), 7.76 (s, 1H), 7.70 (s, 1H), 5.17 (s, 2H), 3.80-3.70



123 42 441-(1 H Benzotri azol e-5-carbonyl) - pi peri di n- 4-

y1] - pi per azi ne-1-carboxylic acid 4-chl oro-benzyl ester < 1,00E-06 43

4-[ 1- (1HBenamims@zol e- 5- car bonyl ) - pi peri di n-4- vyl ] - pi pecampra@oloo3as boxyl i ¢
acid 4-isopropyl- benzyl ester < 1,00E-06 45

441- (1H Benzotri azol e- 5- carbonyl) - pi_peri di n-4- yl}-pi perazi ne-|-carboxylic
acid 3,4-dichloro- benzyl ester < 11,180E-06 46

4-[ 1- (1H Benzotri azol e- 5- car bonyl) - pi peri di n-4- yl1}-pi perazi ne-|-carboxylic
acid 2, 4- dns AHYr 250360, 98B! 285:2.47 @REH)61.93 (d, J=11.7, 2H), 1.83 (d, J=11.3,
4-1141H Bgnzolt'_?i azol e- 5- caafgonyl) - pi ggr i+2i n- 4-( yl}-pi pez azi n(e- | - carboxylic
acid 4- triith ﬁéﬁmﬂa?ﬁé’%‘yf"ﬂbnzyl ester < 1,00E-06 48

(1H Benzotri azol -5-y1)-(4-{444- net hyl- 2- (4-

trifluoronethyl-phenyl)-thiazol e-5-carbonyli -

pi perazin-|-yl}-piperidin-I-yl)-nmethanone < 1, 00E-05 49

6- (45 { 143-?2’-¥‘?PPBFJ§Ponet hyl - pheny1) - pr opi onyl | pi peri di n- 4-yl } - pi perazi ne- |

-carbonyl) - 0gxazg| - 2-qne_< 0QFE- _
1-{4-[4-( 11'1-? M@‘{bﬁ MBe 'g&’@-%égr]béﬁ‘?l](’i--@Bpgggiﬁ?ﬂkfﬁﬂfﬁi 2P (i 743y - 3- (4-t
g i 1E Ilu?r1 ang(ahyi?.w,_mﬂbyli)sﬂ (Br &3 ,-21-||)§ﬂ.6_5‘€s,2|-[)9£7%5.ﬁﬂ(m, 1H), 3.50-3.15 (m,

-] 1- enzotriazol e-5-carhonyl)-p [ -4-
J1 & o] - (9 B19Pch ALLTE. Dk BERAE, < HEw 7, BB ok do2bb AT 1 2R <
1, O0OE- 06 54H).
( lH-E}enzot ri )azol -5-y1)-{444-(5-trifluoronethyl-1Hoenzoi m dazol e- 2- car bony1)
-pi p&tazin-1-ylj- piperidin-1-yl}-nethanone < 1,00E-05 53 4-{4-[2-(1H1Im
i dazol - 4-y1) - et hyl car banmoy1] - 2- oxopyrrol i din-1-yl}-piperidine-1-carboxylic
acid 3,5- di ciieootoviagaphlytsi atetivods, vBHEUBSE fd4letermining above illustrated

442-0xo0-4- (441, 2, 4] triazol - 1-yl phenyl carbarnoyl)-pyrrolidin-I-yll-piperidin
e-1- car boXisice-<he %Pg':a&?%ﬁ'?éor o- benzyl ester

15 ESI: Electrospray lonization Mass Spectrometry (M+H)"

'"HPLC-Methode (non-polar)
Solvent A: water + 0,1% TFA
20 Solvent B: acetonitrile+ 0,08% TFA
Flow: 1,5 ml/min
Gradient:
0,0min 20% B
25
5,0 min 100% B
5,5 min 100% B
6,0 min 20% B
. % B
30 6,5 min 20%
Column: Chromolith Performance RP18e 100-3

’HPLC/MS-Methode (polar)

35 Solvent A: water + 0,05 % formic acid



< 1, 00E-05 55 4[ 2-0x0-4- (4-pyrazol -1-yl - phenyl car banoyl) -
pyrrolidin-1-yl1-piperidine-|-carboxylic acid 3,5- dichloro-benzyl ester <
1, O0OE- 05 w6 2410{s{94- ( 3- Met hyl - 5- oxo- 4, 5- di hydr o- pyr azol PCT¥PPe10/001323

phenyl car bar noy1] - 2- oxo-pyrrolidin-1 -yl)- piperidine-I-carboxylic acid

3, 5-di chl oro-benzyl ester < l,OOE-qa 57
442- 0x0-4- (441, 2, 3)thi adi azol -4-yl p gnylcarbarnoyl)-pyrrolidin-I-yll-piper
di ne-1- carboxylic acid 3,5-dichloro-benzyl ester < 1, 00E-05 58

(E) - 3- ( 3H- | mSthzot Bdasetdnitkie( 4-0{04LB-fodmic acid
trifluoronethyl-phenyl)-propionyli-piperidin-4-yl}-

pi perazi n-| - Flgw:[@ opeieome < 1, O0E-05 59

N44- (4-{1-[3-(4-Trifluoronethyl -phenyl) -

pr opi onyl ] - pivzaeledgth 220hin pi per azi ne- 1- car bonyl y

phenyl | - met hanesul f onam de < 1, 00E-05 60

1- (4 {4- [ 3- ( Diabientlazol - 2-y1) - benzoyl] - pi perazi nl-yl}-piperidin-|-yl)-3-(4-
trifluoronethyl-phenyl)- propan-1l-one <3,00E-05 124 61 1444441

H Benzotri azol e- 5- capbuiny4 Y6 Bi per azi nl-yl] - pi peridi n-1-y1}-3-(4-chloro-2-fl
uor o- phenyl) - propan-1-one < 1, 00E-05 62

4-[ 4- (1H Benzot ri azpBewis-108r%dNy! ) - pi perazi n-1- yl]-pi peridi ne-1-carboxylic
acid 4-chloro-2-fluoro- benzyl ester < 1,00E-06 63

3-[1- (1H Benzot ri azdBewrib-108PbBNYI ) - pi peri di n- 4-

yl am no] - pyrrolidi ne-1-carboxylic acid 4-chloro-2- fluoro-benzyl ester <

1, 00 05 64 6- (4-{43,3-nin-4%hBor o- 2- f | uor o- pheny1) - pr opi ony1] -

pi perazi n-1-y1}-pi peridi ne-1-carbonyl)-3H benzooxazol -2-one < 1, 00E-05 65
411- ( 2- 0x0- 2,BldnhyChrortedtinzSeealzROB-RFR-18e 50-4.6 mm

car bonyl ) - pi peri di n-4-y1] - pi perazi ne-1-carboxylic acid

4-chl oro-2-fl uoro-benzyl ester < 1, 00E-06

15

20

25

30

35



66 1-{3-[1-(1H Benzotri azol e-5-carbonyl)-pi peridi n-4-

yl am no] -pyrrolidin-1-y1l1-3-(4-chloro-2-fl uoro-
1, O0OE- 05 w0 2010{4s5491- ( 1H Benzotri azol e- 5- car bonyl ) - pi per iPdirEP4010/001323
yl] - pi perazin-1-yl1}-3-(4-chl oro-2-fl uoro-phenyl)-

68 3-[1-(1H Benzotriazol e-5-car bonyug- pi peri di n-4-
d

yl am no] - pyrrol i di ne-1-carboxylic a

1,00E-05 69 1-{4-[1-(1H Benzotri azol e-5-carbonyl) - pi peri di n- 4-

y1] - pi per alti nAdtoyaxin Ass3dy 5- di chl or o- phenyl) - pr opan-

4-[1-(1H-Benzotri azol e-5-carbonyl)-pyrrolidin-3-

yl am noj - pi peri di ne-1-carboxylic acid 4- trifluoronethyl-benzyl
<1, 00E-05 71 4-]4- .llH- Benzotri azol e- 5- car bonyl ) - pi perazi n-1-
y] - pi peri M\m ! lic acid 4-trifluoromethyl- benzyl ester < 1,00E-06

72 2-{4-[1:(1H B oL ri | e- 5 b ) - pi i di n-4- .
P e b L AR, s e S8 s G o AT Bieg Reasent I Biser am de <
1, 00E- 05 7&utsd, Anfdiek Red iomeasured as Hiucmgbrioyrdicaibirer §&ndirated H,O..

yl| - pi peri
1, OOE- 06

yl ] - pi peri

L N A e A A e
g sphodpleztidpliccydid (LRI Aftér the wonverbion phbéphuehoNred ibydadaenaih

yi 1 i per i AKGIEE PRSP RATSS (onih i oiori anerreie afd P enidein e eRgh

<1, 00E- 06

stép 4hdlihe(id bikitiead aiithicholecoXidasartb givyd betaineewaziady H,0, is

1 DOE- Do AR A2 (FHGaerg i ABpiEx et HopOR)N T it Bevagia s poroiase

yl J- pi peri
1, OOE- 06

15

20

25

30

35

(@Honrseradisiapbxighs€) iaaindt : 3 stlthiometry-antvididupigpigeiubigsedranzy|
resorufin. The generated fluorescence is measured in a reaction-dependent kinetic
mode in order to enable subtraction of fluorescence signals of possible other
fluorescent compounds that are not part of the reaction from total measured

fluorescence.

Performing the assay

1,5 pl of a standard solution or of the compounds of the invention are dissolved in
20mM Hepes pH 7.2 with maximally 7.7% DMSO in individual concentrations. The
resulting solution is pre-incubated together with 10 pl (16 ng) of highly purified
recombinant autotaxin in a black 384-hole microtiter plate for 30 min at 22°C.

Thereafter, the reaction is started through the addition of 5yl L-a-lysophosphatidyl-
choline (LPC), whereby the final concentration of LPC is 75 yM. The mixture is
incubated for 90 min. at 37°C. After the incubation Amplex Red Reagent, \
peroxidase (Horseradish peroxidase) and choline oxidase are added. The
fluorescence is immediately measured at a wavelength of 612 nm with an excitation
wavelength of 485 nm in a ,Tecan Ultra multimode” fluorescence reader. The
activity of autotaxin is indirectly calculated via the amount of detected generated
H.0,.

For ICs, analysis, ten serial 1:3 dilutions starting at 30 uM for each compound were

run in duplicates.

phenyl) - propan- 1-one <
propan-1-one < 1, 0O0E-05
4- trifluoronethyl-benzyl ester <
1-one < 1,00E-05 70

ester

ester

ester

ester

ester

<

<



78 4-[4-(1H Benzotri azol e-5-carbonyl) - pi per azi n- 1-

yl]-pi peridi ne-1-carboxylic acid 3-chloro-4-fluoro- benzyl ester < 1, 00E-06
125 79 4-Wo-20tr1iBemzot ri azol e- 5- carbonyl) - pi perazi n-1- PCT/EP2010/001323

yl]-pi peridine-1-carboxylic acid 3,4,5-trifluoro- benzyl ester < 1, 00E-06
80 4-[4-(1H Benzotriazol e- 5-car bonyltzb pi per azi n-1-

yg- pi peri di ne-1-carboxylic acid 4 b28no- benzyl ester <1,00E-06 81

1-{444- (1H Benzotri azol e-5- carbonyl) - pi perazi nl-yli-piperidin-1-y1}-3-(4-ni

t r o- pheny j: pramparwere c@l&ﬁlafed%r@ﬂgm%lzggdata For normahzatlon control wells
1-{4-[4- (lH-BenzotrlazoIe carbon{i per azi nl- peridin-1-y1}-3-(2,4

yl
- di chl or o-YifeRgdsd teahassay glate an tf‘@(ﬁ;lgmoggnmhlblteg control wells was sét

(B)-1-{4- [t&ﬂb@% Bm@?ééfsrth@él h@l-uﬁhusﬁ’é&)wmdum C14 LPA, (Avanti Polar Lipids,
pi perazin-1- t¥ ]? do 1}-3- (4-brono-2- fluoro-phenyl)-propenone <
1, 00E- 06 gzat# 857120P) was set to °o Curves were fitted and ICs, values calculated by the

1-{45'[4'(Jfbhcﬁﬁﬂc)}ﬁbﬁb%gepv%pﬁétbﬁpé%@s@éd?ﬁia@é' nl-yl]-piperidin-1-y1}-3-(4-i
sopropyl - phenyl pr opan-1-one 1, 00E-0

4- [ 4- ( 1H Bersdohd azﬂoeaéu&ﬁ)r/(h@mm( Ld@u@sgbgm.rsnépe»ﬂ] pi peri di ne-1-carboxylic
acid 3, 4-dichloro- benzyl ester

4- [ 4- ( 1H BeRértx is&ﬁ@hc@aﬁm%b@ambmrmomevagtHé-rés Msk- pi peri di ne-1-carboxylic
acid 4- trifluoronethylsul fanyl -benzyl ester <1 00E-06 87

4-[ 4- (1H Benzarty atBoofr and-gédaaniop- vﬂtrpeegugmomérmp)éll pi peri di ne-1-carboxylic
acid 4-isopropyl-benzyl ester < 1,00E-0

1- {49 4- (1H Benzotri azol e- 5- carbonyl) p| pera2| nl- A- pi peridin-1-yl}-3-(4-net
hanesul f onyl - phenyl) - propan-1-one 89% 89
Material

Microtiter plate: PS-Microplate, 384-hole, small volume, black Corning, Cat#3677
Protein: Recombinant autotaxin (baculoviral Hi5 expression)

15
Substrate: L-a-lysophosphatidy! choline (chicken egg); Avanti Polar Lipids #

830071P
Standard: C14 LPA, Avanti Polar Lipids, Cat# 857120P

Detection Reagent: Amplex Red Reagent ; Invitrogen # A12222; dissolved in 1.923
20 mi of DMSQO peroxidase Type VI-A (horseradish), Sigma # P6782; dissolved in 7,45
mi of test buffer, Choline Oxidase ; Sigma # C5896; dissolved in 2,47 mi test buffer

Detection Reagent Mix: 1:100 dilution of Amplex Red Regent in test buffer

Test buffer: 200 mM Tris-HCI, Merck, Cat # 1.08219, pH 7.9; 0.1 % BSA, lipid free,
25 Roche Cat#775835

Table 3
. ICsp value [M] or
” Compound Chemical Name %CTRL (1E-05)

3-(2-Hydroxy-phenyl)-1-[1-(3"-trifluoromethyl-

1 biphenyl-2-carbonyl)-[4,4 bipiperidinyl-1-yl]- < 1,00E-06

ropan-1-one

4-[4-(1H-Benzotriazol-5-ylcarbamoyl)-2-oxo-

2 pyrrolidin-1-yl]-piperidine-1-carboxylic acid 4- < 1,00E-06
chloro-benzyl ester

35



4-{4-[(S)-2-Am no-3-(1H i m dazol - 4-y1)-propionyl] -

pi perazi n-1-y}-pi peridi ne-1-carboxylic acid 4- trifluoronethyl-benzyl

<3, O0E- 05weQo(oAENsM1{ 4- [ 4- (1H Benzotri azol e- 5- car bonyl ) - PCT/EP2010/001323

pi perazin-1-y1]-piperidin-1-y1}-3-(3,5-dichloro-

1, 00E-06 91 (1H Benzotriazol-5-y1)-{441-(3,5-dichloro-4-

phenyl ) - propenone <

car boxyl i

car boxyl i
car boxyl i
car boxyl i
car boxyl i
car boxyl i

100
car boxyl i

fl uoro-benzoyl)-piperidin-4-yl]-pip hzin-1- yl1l}- net hanone 66% 92

4-[ 4- (1H Benzotri azol e- 5-car bonyl) - pi perazi n-1- yl]-pi peridine-1-carboxyli

acid 3-chlforo-4- trsid40r@ ¥hadP&R&i-p T < I,Q0E-06 93

4-[4- (1H Benzad r i azelopiohylpEipdramyd-yiy-pyrdfdiazd-BarBoxylid ]|- pi Rerdotiowe- 1-

aci d 3, 5-di chl or 0- 4acifl (ubbenzbteazyb-yBamile < 1, 00E- 04 94

4- ( 3- { 4- [ 4- ( 1H BenZzeéi[4{zB¢reotiazadsiymaphmoyl)-2-oxo-

pi perazi n{1l-y14- pi ﬁeyWQﬁdin‘13yl]ym;}eri3m&X@ambpmybgid Bénzdni t <i1,EABN 95

4-[ 1- (1H Benzat ri azdichlom:-beazyhasten ) - pi peri di n-4- yl |- pi perazi ne-1-

aci dg3- chlfor o- 5- t {*IP{PoP¥BBINIYIIedRR3ioxzeet®&r < 1, JOE-06 96

4-[ 17 (1H Benzot ri az¥F bsm%»%mﬁ;vg iseazingilrramoxyic]l- pi 5l QPEe- 1-

aci d 3- chltero—4—+t+ 3%' i’g'h'g.‘?é?eré}%le 8hzyl ect e.L_gf,( 1.d0E-06 126 97

4-[ 1- (1H Benzot ri afglat By jf'—’.'gﬁ? g"f’ﬁ“ﬁ'-” "X 1|- pi per.azi ne- 1-

acid 3, 5-di chl or o- / g‘ﬁ' UGF 0 Eéﬁ% Wieg "i oiforg-05p7 0 65 500600

4- [ 1- ( 1H Bemrzotri SI_F{SE_WFH_LB% Wlﬁ_—%a%%hnfdﬁ- A: 7: T=ptrperazine—1=

aci d 3, 5-di br opro- 4- pﬁ;ibix-lﬁ X frAT in@-ﬁ_lc%Fbogiiaﬁg?E: 06 199 <4 00E-05

4-[ l-élH- Benzotri azehierovehzal 89&Y! ) - pi peri‘di n-4- yl]i- pi perazi ne- 1-

aci d18- chlforo- 2-1 UaA®enotlidzolel S @ oxRIcRyd (Ren@yh- ejter < I, U0E-

4-11- (1H EFenzo& ri ajelfiaorbmeayipds)propian-bperdinta-yiyd 1|- pi parcaeiose- | -

acid 4-fl goro-3- tripjrraidnSmbtdmide benzyl ester
4-{3-[(1H-Benzotriazole-5-carbonyl}-amino]-

9 pyrrolidin-1-yl}-piperidine-1-carboxylic acid 3,5- < 1,00E-06
dichloro-benzyl ester
4-[3-(1H-Benzotriazol-5-ylcarbamoy!)-phenyl]-

10 piperazine-1-carboxylic acid 4-chloro-benzyl < 3,00E-05

15 ester
[1'-(1H-Benzotriazole-5-carbonyl)-

11 [4,4'bipiperidinyl-1-yi]-(4'-methyl-biphenyi-2-yl)- < 1,00E-06
methanone
1'-(1H-Benzotriazole-5-carbonyl)-

12 [4,4'bipiperidinyi-1-carboxylic acid 3,5-dichloro- < 1,00E-06
benzyl ester
[1'-(1H-Benzotriazole-5-carbonyl)-

20 13 [4,4"bipiperidinyl-1-yi]-(4"-methyl-biphenyl-3-yi)- < 1,00E-05
methanone -
4-[2-Ox0-4-(2-0x0-2,3-dihydro-benzooxazol-6-

15 ylcarbamoyl)-pyrrolidin-1-yl}-piperidine-1- < 1,00E-06
carboxylic acid 3,5-dichloro-benzyl ester
4-[2-Ox0-4-(2-0x0-2,3-dihydro-benzooxazol-6-

16 ylcarbamoy!)-pyrrolidin-1-yl}-piperidine-1- < 1,00E-05
carboxylic acid 4-chloro-benzyl ester

25 4-[2-Ox0-4-(2-pyridin-2-yl-ethylcarbamoy!)-

17 pyrrolidin-1-yi}-piperidine-1-carboxylic acid 3,5- < 1,00E-05
dichloro-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyi)-piperidin-4-

19 yl]-piperazine-1-carboxylic acid 3,5-dichloro- < 1,00E-06
benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-

20 yl]-piperidine-1-carboxylic acid 3,5-dichloro- < 1,00E-06

30 benzyl ester
3-(2-Hydroxy-phenyl)-1-{4-[4-(3'-trifluoromethyl-

21 biphenyl-2-carbonyl)-piperazin-1-yl]-piperidin-1- < 1,00E-06

l}-propan-1-one
1-[1~(1H-Benzotriazole-5-carbonyl)-

22 [4,4bipiperidinyl-1-y1}-3-(4-trifluoromethyl- < 1,00E-06

henyl)-propan-1-one

35

ester



< 1,00E-06 101 4-[1-(1H Benzotri azol e-5-carbonyl) - pi peri di n- 4-

yl]

- pi per azi ne- 1-carboxylic acid 3-chl oro-4-

trifluoronethoxy-benzyl

ester

< 1, 00E- 080200/115494- [ 1- ( 1H Benzotri azol e- 5- carbonyl ) - pi peTiE#Ro10401323
phenyl) - et hanone 24% 103

yl']

- pi perazin-1-yl}-2-(3-fluoro-4-trifluoronethyl -
1-{441-(1H—Benzotriazole-5-carbony133f
yg- pi perazin-1-yl1l}-2-(2-fluoro-4-tr %

| peridin-4-
uor onet hyl -

<3, 00E-05 104 1-{441-(1H Benzotri azol e-5-carbonyl) - pi peri di n-4-

phenyl ) - et hanone

e <

-1-one <

hyl - benzyl
yrazol -
<

ester <
e- 1- car box
carboxylic

c acid 4-

yl]-pi perazi n-1-y1}43+{(BH-Besbotak6le-8-cArbbhyor 0- phenyl ) - pr opan- 1I-0
1, 00E- 05 105 Z23{4- [| k-4 bigipBadimybtl rvi]2A dicBled-phanyony 1) -|pi per3 abErns4 -
y1] - pi perazin-1-yl}e®af@ef | yoro-4-trifluoronethyl - |phenyl)-propa
1, O0E-06 106 1- (44]JﬁlP%M@hﬁé&@ﬁd@@kﬂwﬁweaﬁbﬂhy1) @i peri di n-4-
ylj - pi per azi no3 - 01ihRzple-Srqarhanyl-gipgidit-4rdl-frpke- phenyl ) - Qr1%§rb-51 one <
1, 00E- 05 107 443- (2 (Lmd@e -3-CaioRYHF 60'%%&'2?@%%&%%01 % - 1)-4

di hyﬂro_ vaz6! 44_ 1 0 i dina 1 _c~ar hnvull i G 4- frlfl LLAr 0oNe
ester < 1, 00E-05 10@ °Q Hazol ]O)g
-01- pi per | di né>1 -¢g ggiﬁhkﬁﬁﬁgggﬁﬁgpi P AT ﬁé?hjl-beﬁi?% ster
1, OOE- 05 ﬁg fl: [ 1- th (1.)5 rcaria@xﬁl)uzg 0} PT T i U| = '-1-'

yl met hyl | {pi perazi rSyrgoh&ﬁﬁﬂ ehifinél§cBrbéxylid &did | uor get hykspenzyl
1, 00E-05 110 tetrahydro-furan-2-yimethyl ester _
4-{5-[ (1H{Benzot r I 32q}-6x5ag2pRRAMyA-}i-BijicAa®hRyy)-di N- 2- YT} - pi per azi
ylic, acid{4- ©sifl ypyratiaibhyl)-pperdiye-1esbexylicdid®E- 05 11% 1,00E-05
4-[51 1H Benzot ri azdichlérodecat bsieroy 1) - pyri di n- 2- yI]AplperaZ|ne 1
acid 4-trifl uor onef Byi1H-BbrokipkoleSicarory))i3, BOiEz05 112 4-[4- (3- Am

i no- 1H- i nlazol28- 5- ¢ apiteERlundepanged-earbaxtliocl-3gi- per i difne- $-30REWEXYI i
trifl uor ohethyl - bendighlorabepszyl ester

7 412-Ox0-4-(2-pyridin-3-yl-ethylcarbamoyt)-

30 pyrrolidin-1-yi]-piperidine-1-carboxylic acid 3,5- < 3,00E-05
dichloro-benzyi ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

15 31 yl}-piperazine-1-carboxylic acid (3,5-dichloro- < 3,00E-05
henyl)-amide
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

32 yl}-piperazin-1-yl}-3-(4-trifluoromethyl-phenyi)- < 1,00E-06
propan-1-one
6-(4-{4-[3-(4-Trifluoromethyi-phenyl}-propionyi]-

33 piperazin-1-yl}-piperidine-1-carbonyl)-3H- < 1,00E-06
benzooxazol-2-one

20 4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

34 yl]-piperazine-1-carboxylic acid 4-trifltuoromethyl- < 1,00E-06
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

35 yl]-piperazine-1-carboxylic acid 3,5-bis- < 1,00E-06
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

36 yl]-piperazine-1-carboxylic acid 4-chloro-2-fluoro- < 1,00E-06

25 benzyl ester
4-[1-(1H-Benzotriazole-5- carbonyl) piperidin-4-

37 yi]-piperazine-1-carboxylic acid 4- < 1,00E-06
trifluoromethylsuifanyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

38 yl}-piperazine-1-carboxylic acid 5-chloro-2- < 1,00E-06
methoxy-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

30 39 yl}-piperazine-1-carboxylic acid 2-chloro-benzyl < 1,00E-05
ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

40 yl]-piperazine-1-carboxylic acid 4-methyl-benzy! < 1,00E-05
ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

41 yl}-piperazine-1-carboxylic acid 3-chloro-benzyl < 1,00E-06

ester
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< 1,00E-05 113 4-[1-(1H Benzotri azol e-5-carbonyl) - pi peri di n- 4-

y1} - pi perazi ne-1-carboxylic acid 2,3-difluoro-4- trifluoronethyl-benzyl
ester < MwOQEHDB54H14 4-[1-(1H Benzotri azol e-5-carbonyl ) Ppirpeeeidiont343

yl ] - pi perazi ne-1-carboxylic acid 2, 3,5, 6-
tetrafluoro-4-trifluoronethyl - benle ester <1,00E-06 127 115

4-[1-(1H Benzotri azol e-5-carbonyl) - B?perldln 4 y1] - pi per azi ne-1-car boxylic
acid 3-trifluoronethyl- benzyl ester < 1,00E-06 116
4- [ 1- (1H-[Benzot 1 agohg1R-BeAZdaRYIe b-@aeayIj-sibdiaf=4-YT | - pI per azi ne- I} car boxylic
acid 3-cHi or 044, 5- | yijipigettrine-beitox)licesiderchiote-0éHzyl06 | 117< 1,00E-06
4-[1- (1H-{Benzot ri apsslee- 5- carbonyl) - pi peridin-4- yl|-piperazine-1;carboxylic
acid 4-chl oro- 3-f | (e €1HBenzyriazelserarbonyl)-ORdEdbEA- 118
4-[ 1- (1H-|{Benz4 r i apitripeBazireribeanyaxylicpicideripabropyd- vyl | - pi p&PeEDPHe- 1t car boxylic
acid 3-flluoro-4- trhepeyiesteivet hoxy-bhenzyl ester < 1l 00F-06 119
4- % (1H-{Benzot ri alZbl!d1H-Bearayinagiep-oarheay))- ldP?'i'ﬂHD-“'yl ~pi per azi ne- 1- car boxyl i c
acid 4- mgt hyl4%3- t Y'lfﬂ'ﬂﬁbﬁzaﬁe%wwn@ﬁfg?P ‘b@?'}é‘i’& , POE- 050486
4-[1-(1H—Denzn+'iﬂlﬂ3% ng%?ﬂnuJ pi-perazinre—1—Larboxylic
aci d 4- melt hoxy: 3, 5|~ Qi LAY 'g? 5}7 a%“%f’z\é‘} -b5 121
€ ZI dc . ,00E-06 .
4-[1-(1H Benzoat ri a%(ihgfy) Fdrn Lpl per’azi ne-| - garboxylic
acid 3, 4,5=trirmet Xy =1 i Z3dini __mmﬁw
4-[1- (1HBenzgt ri agp ?(1 f%@m&é%iﬁﬁL&Lg@ﬁ?dln 4- y1] - pi peoeZose- 1r carboxylic
acid 4- tjrifluor orrhi.mwo'iwtﬁoap.ﬁgn@a@zeyl am de < 1, 00E-05 123
1- {40[ 1- ([T Benzot [ (H BB_hothazoRg-Ap@AYhJs-ep@rd-@i n- 4- [yl T-pi perazing 1
- y1} - 3- ( 4- chl 47 o- pjhafiuptometiyd piaangh-thlazale di-artenyl]- 1, 00E- 05< 1,00E-05
' piperazin-1-yl}-piperidin-1-yl)-methanone
6-(4-{1-[3-(4-Trifluoromethyl-phenyl)-propionyl}-
49 piperidin-4-yl}-piperazine-1-carbonyl)-3H- < 1,00E-06
benzooxazol-2-one
1-{4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-
50 1-yl]-piperidin-1-yl}-3-(4-trifluoromethyl-phenyl)- < 1,00E-05
15 ropan-1-one
3-{1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
51 ylamino}-pyrrolidine-1-carboxylic acid 3,5- < 1,00E-06

dichloro-benzyl ester
(1H-Benzotriazol-5-yl)-{4-[4-(5-trifluoromethyl-1H-
52 benzoimidazole-2-carbonyl)-piperazin-1-yi]- < 1,00E-05
iperidin-1-yl}-methanone
4-{4-[2-(1H-Imidazol-4-yl)-ethylcarbamoyl}-2-oxo-
20 53 pyrrolidin-1-yf}-piperidine-1-carboxylic acid 3,5- < 1,00E-05
dichloro-benzyl ester
4-[2-Ox0-4-(4-[1,2,4]triazol-1-yl-
54 phenylcarbamoyl)-pyrrolidin-1-yl]-piperidine-1- < 1,00E-05
carboxylic acid 3,5-dichloro-benzyl ester
4-[2-Ox0-4-(4-pyrazol-1-yl-phenylcarbamoyi)-
55 pyrrolidin-1-yl]-piperidine-1-carboxylic acid 3,5- < 1,00E-05
dichloro-benzyl ester
25 4-{4-[4-(3-Methyl-5-0x0-4,5-dihydro-pyrazol-1-yl)-
56 phenylcarbamoyl]-2-oxo-pyrrolidin-1-yl}-
piperidine-1-carboxylic acid 3,5-dichloro-benzyl
ester
4-[2-Ox0-4-(4-[1,2,3]thiadiazol-4-y}-
57 phenylcarbamovyl)-pyrrolidin-1-yl}-piperidine-1- < 1,00E-05
carboxylic acid 3,5-dichloro-benzyl ester
(E)-3-(3H-Imidazol-4-y1)-1-(4-{1-[3-(4-
30 58 trifluoromethyt-phenyl)-propionyi}-piperidin-4-yl}- < 1,00E-05
piperazin-1-yl)-propenone
N-[4-(4-{1-[3-(4-Trifluoromethyl-phenyl)-
59 propionyl]-piperidin-4-yl}-piperazine-1-carbonyl)- < 1,00E-05
_ henyl}-methanesulfonamide
1-(4-{4-[3-(1H-Imidazol-2-y1)-benzoyl}-piperazin-
60 1-yl}-piperidin-1-yl)-3-(4-trifluoromethyl-phenyl)- < 3,00E-05
| propan-1-one

< 1,00E-05
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124

(1H Benzotriazol -5-y1)-{444-(4' -trifluoronethyl bi phenyl -2-car bonyl ) - pi peraz
i n-1-yli-wopervds4»11- yl ynmet hanone < 1, 00E-05 125
(1H Benzotri azol -5-y1)-{444- (3 -trifluoronethyl bi phenyl -2-carbonyl) - pi peraz
i n-1-01- pi peridin-1- ylynethanone <1é400E-05 126
4-[1-(2-0xo0- 2, 3-di hydro-benzot hi azol€* 6-

car bonyl ) pi peri di n-4-y1] - pi perazi ne-| -carboxylic acid

PCT/EP2010/001323

4-trifl uofonet hyl - jenzyd-(1esBedtotriazbld B EarBonylgipelzinI-[( Z- Thi 0X0- 2, 3-d
I hydr o- 1H{ben®oi m i|daiqlperidin-1-yl}-3-(4-chloro-2-fluoro-phenyl)- < 1,00E-05
car bonyl ) {pi peri di nprped]i-opeper azi ne- 1-carboxylic acid
4-trifluofonnet hyl -|Bdhi\H-Bewbrinzote-3-cOOERY)pidbR&in-1-
4-[ 1- (1H Benz &8r i azl-eipsridie: bearhexyligagisk4-chdgro-24longt | |- pi ret.@6-0fe- | - car boxyl i c
acid 3- tififluorongPeRaylestiinzyl ester <1 _00F-06 129
1-{ 45[ 1- (1H Benzotr ?é%‘b’f*bB@Ve@?%gﬁ?'bﬁﬁ’yﬁé’med#iﬁ'-44- vl ] -fpi &)egr azin-{1
-yl }-3-(3{chl 8Po- 4, '?H‘rg%f%‘-""?ﬂ'ré? PPindhamiPognd < £ BREYS 130
1- { 4- [ 1- ( HHBenzot .6‘%{91 ang r?%anmg: J—piperidin-d
11 pi per gzl ngh-y L £ ST ARTHIPLPIhy ) - propgp: gs onel <
1, 00E-05 131 ﬁ’ [ 1-( EL—}; SZ 0T s O 8- bocar onyl ) - pi peri di n=4-
yl ] - pi per gz e~ CYRIATI6LE2 Siifydrb-dernzdonhidle%s-
phenyl ) - 1iH-[ 168, 3] tieh YofoeVibinRUNMWipefSArRI1 -l U5 132 00E-06 _
4-[1-(1H 3enzot ri aZatie aTher;DaRYd-beddhRRtdr di n- 4- yqg-ipi perazi ne-| - ciar boxylic
aci d14- (44 tri Tl uoroqe{hyH-EEnestyalotees-BatborgSbPEridin-d, [00E- 05 128 133
1-{4-[ 4- (1H BeAazot r|ylamdiokpysrotdin-bgnist(-cploe2-turdi1- y 1] - pi<ped0Eddsn- | -jy1}-3- (3,5
- di chl or 014-f1 uor o ppdrebrptdpapriepan- 1- one < 1, O0E-0§ 134
4-[1- (1H Benzotri aZ é+{éf{15(-1t:!a&€t§l@¢rg$2)0 -pArbanall)-pineddin¢4 |Fpi per azi ne- | -fcar boxyl i c
aci d 2-met hyl 82 i|Métaipepzin-1 Wilrdstdteplorasflegro-atenghhe- 5 135!.00E-05
propan-1-one
3-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
68 ylamino]-pyrrolidine-1-carboxylic acid 4- < 1,00E-05
15 trifluoromethyl-benzyl ester
1-{4-[1-(1H-Benzotriazole-5-carbonyl})-piperidin-4-
69 yl]-piperazin-1-yl}-3-(3,5-dichloro~-phenyt)-propan- < 1,00E-05
1-one
4-[1-(1H-Benzotriazole-5-carbonyl)-pyrrolidin-3-
70 ylamino]-piperidine-1-carboxylic acid 4- < 1,00E-05
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
20 71 yll-piperidine-1-carboxylic acid 4-trifluoromethyl- < 1,00E-06
benzyl ester
2-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
72 yl]-piperazin-1-yl}-N-(4-chloro-3-trifluoromethyl- < 1,060E-05
phenyl)-2-oxo-acetamide
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
73 yl]-piperidine-1-carboxylic acid 2-fluoro-4- < 1,00E-06
trifluoromethyl-benzyl ester
25 4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
74 yl]-piperidine-1-carboxylic acid 2-fluoro-5- < 1,00E-05
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
75 yl}-piperidine-1-carboxylic acid 3-fluoro-5- < 1,00E-06
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
76 yl]-piperidine-1-carboxylic acid 4- < 1,00E-06
30 | trifluoromethoxy-benzyt ester
4-{4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
77 yl]-piperidine-1-carboxylic acid 3-chloro-5- < 1,00E-06
trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
78 yl}-piperidine-1-carboxylic acid 3-chloro-4-fluoro- < 1,00E-06
benzyl ester
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4-11
aci d

5-yl met hyl ester

4-[1- (1HBenammsazol e- 5- car bonyl ) - pi perid in-4-

yl']-

pi perazi ne-1|-carboxylic acid benzo[ 1, 3] di oxol -
<1, 0O0E-05 137 4-[1-(1H Benzotri azol

5- car bonyl) - pi

2

< 1, 00E-06 136

- (1H-Benzotri azol e-5-carbonyl ) - pi peri di n-4- y1}-pi perazine-|-carboxylic
[ 3, 3] bi t hi ophenyl -
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5-yl et hyl est

perid in-4-

er

ester

I dphenyl) acetyl }

(QOE- 05 143
1-lcarboxylic

car boxylic
-06 145
carboxylic

carboxylic

y1] - pi per azi ne-1-carboxylic acid 2, dlhydro- benzo[ 1, 4] di oxi n- 6-yl net hyl
ester < 1,00E-05 138 2- (1H—Benzotr|azol 5-y1)-1-(4-{4-[2-(4-
trifluorofrethyl - phe ny4-j1acBnybifiafdl PR ERBOYY pmgdezm-P1 J€T 1 i N- L-yI)-¢gt hanone
<. 1, O0E- 0!@ 13994- [ 1yl{-@péridinBeinaabaxyirzeld-35¢ §rifiaeret yl )|- pi perdodios 4-

yl]-pi perazine-1- ccbwuwwﬁwc acid 3,5-bis- trifluorqgnmethyl-benzyl

<1, O0E- 06| 140 4-[ 1{¢NM-(1H-BerctiezoleaZcdrbdviHpipaceinyil) -|pi peri di n- 4-

yl]-pi perazi né01- ccavlbﬁ'kﬁﬂdif@'1a@ﬁiﬂépx('li§,a§1ddi-bmhg1bgnzybhe nyl X-1:00Eel$ < 1}, 00E- 05
141 -

2- ( 14+ Benzot ri azol 1‘&@ (Ih- B@ﬂz eprony)-giperaginuqr omet h

- pi perazi h 9 }- 1 8’|q‘f‘ 1 89 e?hSW@ p£°pf”GOE 05 f4

6-(4-{442 \3 5-Bts TR HAE

pi perazi n{1- 03, plpeqlg4 31 'e "ﬂégﬁ?BéQ Efﬁ
4-[4-(1H—§enzotr|a¢ plpera2| -plperl I ne-

acid 3-chloro-4=t (g)hqgjlpmqt B%Xné’fbﬁé‘y EarBivEl < L[00E-06—144—

4-[4- (1H Benzegri azgh&ann-gaippeidin RRauadzdnmb-3- Y! ]|- pi Rardodigae- 1-

acid 2, 3, b, 6-tetral fiuvas-phengy-probbhdagr onet hyl - benzyl jester < 1, 00E
4-[11l1H-3enzotria‘dméﬂaqB&khﬂﬂ%ﬁbbﬂ%@ﬁ&mﬂyﬁpééﬂylJ-p|pera2|ne- -

acid 4-chloro88- t{i¥l-pipertiret hipdy4sepopy-phatydy < 1,|00E<QD0ELS

4-[1-(1H enzotriaimbgﬂﬁkgarbgnvl)-oiDeridin-4- vyl ]|- pi perazi ne-1-

aci d 3-brono-5- chl $totibedenydtriazoteed-cationgBire@zin47

85 yl}-piperidine-1-carboxylic acid 3,4-dichloro- < 1,00E-06
benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-

86 yl]-piperidine-1-carboxylic acid 4- < 1,00E-06

15 trifluoromethylsulfanyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-

87 yl]-piperidine-1-carboxylic acid 4-isopropyl-benzyl < 1,00E-06
ester
1-{4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-

88 1-yl]-piperidin-1-yl}-3-(4-methanesulfonyl-phenyl)- 89%

ropan-1-one
4-{4-[(S)-2-Amino-3-(1H-imidazol-4-yl)-propionyl]-
20 89 piperazin-1-yl}-piperidine-1-carboxylic acid 4- < 3,00E-05
trifluoromethyl-benzyl ester
(E)-1-{4-[4-(1H-Benzotriazole-5-carbonyl)-

90 piperazin-1-yl]-piperidin-1-yl}-3-(3,5-dichioro- < 1,00E-06
phenyl)-propenone
(1H-Benzotriazol-5-yl)-{4-[1-(3,5-dichloro-4-

N fluoro-benzoyl)-piperidin-4-yl)-piperazin-1-yl}- 66%
methanone

25 4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-

92 yl]-piperidine-1-carboxylic acid 3-chloro-4- < 1,00E-06
trifluoromethyl-benzyl ester
4-{4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-

93 yl]-piperidine-1-carboxylic acid 3,5-dichloro-4- < 1,00E-06
fluoro-benzyl ester
4-(3-{4-[4-(1H-Benzotriazole-5-carbonyl)-

94 piperazin-1-yl]-piperidin-1-yl}-3-oxo-propyl)- 77%

30 benzonitrile
4-[1-(1H-Benzotriazole-5-carbonyt)-piperidin-4-

95 yl]-piperazine-1-carboxylic acid 3-chloro-5- < 1,00E-06
trifftuoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

96 yl]-piperazine-1-carboxylic acid 3-chloro-4- < 1,00E-06
trifluoromethyl-benzyl ester
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4-[1-(1H-Benzotri azol e-5-carbonyl) - pi peri di n-4- y1]-pi perazi ne-1-carboxyl i
acid 3,5-dinethyl - benzyl ester < 1,00E-06 148
4-[ 1- ( 1HBenawims@zol e- 5- car bonyl) - pi peri di n-4- yl]-pi pecampra@obo3as boxyl i
acid 3, 5-di brono- benzyl ester <1,00E-06 149
4-[1-(1H Benzotri azol e-5-carbonyl)-pi peridin-4- yl]-piperazine-1-carboxyli
acid 4-net hyl sul fanyl - benzyl est er’ 1, 0O0E- 05 150
4-[ 1- (1H Benzotri azol e- 5- car bonyl) - pi peri di n-4- y1}-pi perazi ne-1-car boxyl i
acid 3, 5- di met hoxy{4penaydenestifiole5-darbBi) Perididd- 191
4-[ 1- (1H Benzetri apyj-gipdvatims- bompdxytidadnes,s-dicRlord=4-y 1) - pi paroaeioge- 14car boxyl i
acid 4-ethyl - benzyl flesd-Bamzd edteD0E- 06 152
4-[ 1- (1H Benzot r i azélel B-Beardioarple)s-garipayi)-gdiperidin-4-y| || - pi per azi ne- I{car boxyl i
aci d 3-ch| or 098- f | jidl-riperprines {+Farbetylia acid 315-00@n®A-153 < 1,00E-06
4-0-(2- 0xp-2_3-dih et&yiw@n%ﬁﬁeraml e-6-
sul fonyl ) { pi peri di hd-4- ( T B32qler hearhonyl-gipeyigiy - ¢ |aci d
3,5-bis-ttiflddrom ;\m 77 a’ %}V@rac@ ?LC'IB‘UE 50'254 <1,00E-06
4-[ 1- (1H Benzet+i-af ”Q'Omﬁ L e%,termu e pi-per-azine-14car boxyl i
acid 3-br pro- 5 f 1 up pm gf@ o &y caopyiy B' '55’6“ ‘155 e
4-[1-(1H Benzot ri a1 Jdy! Per | - 4- - pi perng Re- 14car boxyl i
aci d 4- br prmo=benzyl; gs 'Be?\z néﬁ’dfé-y&rb‘aﬁ eridin-4-
4-[1- (1H Benzgyyri af FESE‘% VY rd%d&?grﬁdp 47"y1 ]| pi RarGazioge- 1{car boxyl |
aci d 4-bropno-2-fl u:ﬁ.ﬂuormwbeﬁiyeésté 1, O0E- 05 1571441
- (1H®BenzptrTazol e 5{4;{3,:(Mham@za%w&mﬁwﬂp.pé@h pifperazi ne-T-cafnboxylic
aci d 4- br pno-M26- dEj{lHimamb@l}rzyh-ﬂaﬁb-enriﬂﬁorbnﬁﬂ’ﬁ* 05|158 24%
4-[1- (1H Benzot r i azpesylbetbandseny| ) - pi peri din-4- yl]-pi perazi ne-14carboxyli
acid 3-fl uoro-4- tiif4-ldiidBentvjiazblerizoptbondkmiperidin-4-
103 yl]-piperazin-1-yl}-2-(2-fluoro-4-trifluoromethyl- < 3,00E-05
henyl)-ethanone
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
104 yl]-piperazin-1-yl}-3-(3,5-dichloro-4-fluoro- < 1,00E-05
15 phenyl)-propan-1-one
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
105 yl]-piperazin-1-yl}-3-(3-fluoro-4-trifluoromethyl- < 1,00E-06

phenyl)-propan-1-one
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
106 yl]-piperazin-1-yl}-3-(4-fluoro-3,5-dimethyl- < 1,00E-05
phenyl)-propan-1-one
4-[3-(2-Oxo0-2,3-dihydro-benzooxazol-6-yl)-4,5-
20 107 dihydro-pyrazol-1-yl]-piperidine-1-carboxylic acid < 1,00E-05
4-trifluoromethyl-benzyl ester
4-[3-(2-Ox0-2,3-dihydro-benzooxazol-6-yl)-
108 pyrazol-1-yl]-piperidine-1-carboxylic acid 4- < 1,00E-05
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

109 ylmethyl)-piperazine-1-carboxylic acid 4- < 1,00E-05
trifluoromethyi-benzyl ester
25 4-{5-[(1H-Benzotriazole-5-carbonyl)-amino]-
110 pyridin-2-yl}-piperazine-1-carboxylic acid 4- < 3,00E-05

trifluoromethyl-benzyl ester
4-[5-(1H-Benzotriazol-5-ylcarbamoyl)-pyridin-2-
111 yl}-piperazine-1-carboxylic acid 4-trifluoromethyl- < 1,00E-05
benzyl ester
4-[4-(3-Amino-1H-indazole-5-carbonyl)-piperazin-

112 1-yl)-piperidine-1-carboxylic acid 4- < 1,00E-05
30 trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
113 yl}-piperazine-1-carboxylic acid 2,3-difluoro-4- < 1,00E-06

trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
114 yl]-piperazine-1-carboxylic acid 2,3,5,6- < 1,00E-06
tetrafluoro-4-trifluoromethyl-benzyl ester
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< 1, 00E-06 159

(1H Benzotri azol

peri di n- weydjyretdsmanone < 1, 00E-05 160
1-{4-[1- (1H Benzotri azol e- 5- car bonyl ) - pi peri di n- 4-

yl | -pi perazin-1-y1}-2-(4-trifluoro
4-[1-(2-Thi oxo- 2, 3-di hydro- 1H benz

ke

i dazol e-5-

-5-y1)-{444- (5- br onobenzof ur an- 2- car bonyl ) - pi per azi n- 1- A- pi
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oxy- phenoxy)-ethanone < 1, 00E-05 161

car bonyl ) - pi peridi n-4-yl]-pi perazine-1 -carboxylic acid
3,5-bis-trifluor OrTi,M[lyﬁmzmhamfd-@barﬁonld)ﬁ@E‘i(ﬂﬁ4-l6g_ .

4- [ 4- (1H- Benztisr i azdl-pip&azes-boanpbyiipaqied-aifluareriethy-1] - pi peaoodiose- | -
acid 3,5-bis- triflbenzgestehyl - benzyl ester < 1, 00E{06 163

4-[ 1- (2-0%xo0- 2, 3-di r191ﬂ1~6fb%§rmz@tl¢ﬁoéez@b@b®yl) piperidin-4- |

car bonyl) plp@ﬁldlr, e aé@ﬁimﬁ%a¢d%ﬁm?ﬁhﬁﬁ i ¢ aci d<1.00E-06
3,5-bis-t¢ -ns" Stehst o

1-{45][ 4- ( zot | é Z‘ﬁ? Bﬁ'?%%gg p| ridin-1
rifluoromgt hy]eﬂpherg r?'Pﬁe@f'ﬁj'ﬁ%Zg ‘Oh Q%OE% 1
4'[1'(1""-’ IIIULﬁICT < eéhF&H]a_y é d-‘-F j ' CTClLI IIU"I
aci d 3, 4- i 1 par o- $opi Lt L0308 o f'cg@g{ éjpe” ’%4 :1qu§J 065166
4-[1-(1H—3enzotria4 %m égépe I di n-4- y1] - pi pefrazi ne- 1-
aci d 3-br pmo-Z-"TTRI{ 'F%Iz&ﬂ&z\&e@@irb!ény%lp@( dF4?r e-Ub 1o/
4-[1- (1H Benzpfor i a3 9] ﬁp&aﬁﬁé boaybiytipadied-mding=3t- vyl | - pi parcaeioge- 1-
aci d_4- difl uor onet hirelethgypensséssr < 1, 00E- 06 168

4- [ 1](% 1H Benzotri az ol[’e(15kmaaﬁmdle)s-pa?rpmyi)ﬁipaﬁddn-myI Fpi perazi ne- 1- ¢
aci d 4- dif| utgtonet] Wybiserbiiveri-carbeniiyaciesmethoxy-3,5-00- 06< 1088-0569
4-11- (1H Benzotri azdmetty-bengyieaten) - pi peri din-4- ylJ-piperazine-14
acid (R)-1- (3, 5- bi §4-[t-tiHBansetomolens rarboropipetidinfry| |ester < 1. 00E-

121 yl]-piperazine-1-carboxylic acid 3,4,5-trimethoxy- < 3,00E-05
henzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

122 yl]-piperazine-1-carboxylic acid 4- < 1,00E-05

15 trifluoromethylisulfanyl-benzylamide
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

123 yl]-piperazin-1-yi}-3-(4-chloro-phenyl)-propane- < 1,00E-05
1,2-dione
(1H-Benzotriazol-5-y1)-{4-[4-(4'-triflucromethyl-

124 biphenyl-2-carbonytl)-piperazin-1-yl]-piperidin-1- < 1,00E-05
yl}-methanone
(1H-Benzotriazol-5-yl})-{4-[4-(3'-trifluoromethyl-

20 125 biphenyl-2-carbonyl)-piperazin-1-yl]-piperidin-1- < 1,00E-05
{}-methanone
4-[1-(2-Ox0-2,3-dihydro-benzothiazole-6-

126 carbonyl)-piperidin-4-yl]-piperazine-1-carboxylic < 1,00E-05
acid 4-trifluoromethyl-benzyl ester
4-[1-(2-Thioxo-2,3-dihydro-1H-benzoimidazole-5-

127 carbonyl)-piperidin-4-yl]-piperazine-1-carboxylic < 1,00E-05
acid 4-trifluoromethyl-benzyl ester

25 4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

128 yl}-piperazine-1-carboxylic acid 3- <1,00E-06
trifluoromethoxy-benzyl ester
1-{4-[1-(1H-Benzotriazole-5-carbonyl})-piperidin-4-

129 yi}-piperazin-1-yl}-3-(3-chioro-4,5-difluoro- < 1,00E-05
phenyl)-propan-1-one
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

130 yl}-piperazin-1-yl}-3-(3,5-dibromo-4-methyl- < 1,00E-05

30 phenyl)-propan-1-one
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

131 yl]-piperazine-1-carboxylic acid 1-(4-chloro- < 3,00E-05
phenyl)-1H-[1,2,3]triazol-4-yimethyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-

132 yl]-piperazine-1-carboxylic acid 1-(4- < 1,00E-05
trifluoromethyl-phenyl)-ethyl ester
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170 4-[1-(1H Benzotri azol e-5-carbonyl) - pi peri di n- 4-
yl i - pi perazi ne-1-carboxylic acid 2,2,2-trifluoro-1-

p-tolyl

- Iworznfo/usseonet hyl

- et hyl

ester < 1,00E-05 171 4- [pCT(EP2010/001323

H Benzotri azol e- 5- carbonyl ) - pi peri di n-4- yli-piperazine-1-carboxylic acid

(S)-1-(3,5-bis- trifluoronethyl - | )-ethyl ester < 1,00E-05 172
4-[1-(1H Benzotri azol e-5-carbonyl)-piperid in-4-
yl | - pi perazine-1-carboxylic acid 1-(3,5-bis- trifluoronethyl-phenyl)-ethyl
ester <1, DOE-05 1731-4-[441K-BehBaimzolerdS-ceriming)-Bperazibory| ) - pi peri di n{4-
yl] - pi per pzi n@31- catbri EMUWhﬁﬂé(&5ﬁb*hy*4ﬁwrwhenyl-quaﬁmBﬂﬁlneﬂhyl ester
< 1, 00E- 05174 A4-[ 1Phery)-ponahi Pp& 70l e- 5- carhonyl) - pi peri di n- 4-
yl | - pi per pzi ne- 1- caﬂﬁo&!ﬁrﬁ%m%te@@'ezﬁ garborpy)-giparidin-4-
pheny1) - 4} met ¥ - t m¥ %‘ &Lﬁﬁ?’ ?QY jic %Cé‘{%F"e@V'lz"bOE 05 17800E-05
4-[ 1- (1H- Bepzotriad 34 ; ezérggwi - ﬁ;‘ mﬂmm7umilcmbmec
aci & 3- (4} chl gpo- | %Z' o ﬁio%jg“ fy | 1. OOE-05 176
1-{441- (1H Benzotrl)z%ﬂ%r;z‘? i 5?? ' % h €9hBE05 |
yl Fpi per ap M=y Tii; ?I1L(31HL§e(r\k6lﬁé£6)é' 5&;,1@3»9% Sinite=y f=ome <3700E0% 177 14441
- (1H-Benzpt ri@gol e arSedrBAMd-LarBbRfd tbemz<§1 3)dioxol- < 1,00E-05
yl | - pi pergzi n- 1- A—Baymqu“&kuoronethyl phenyl & bugan- 1- one < 1,&0E—05 178
4- [ 1- (1H Benzot 11 azeleqb-Beatf@apolk) 5-arbeiyl) Piperttidl4-
yl| - pi perpzi ms71- c&yl}a@whzm Bcartoxitid aidb2, Bdibydro- < 1,00E-05
trif]uoropethyl - phebenizdl dididxoei-pmethyiessteer < 1, 00E- 06 179
(1H Benzof ri azol - 5{9-1)H-Benzpuid2ol-644) el df-R-@@henyl )
cyclopropanecﬁﬁbonﬁV@W]@E@H@PHQEMVE?W%P@@?ﬂGﬂn@-1 yl) - md0AERBne « 1, 00E- 05
180 piperidin-1-yl)-ethanone
2-{ 444- (14 Bepzot r i &Ff2e!HB E@ﬁ%%@j %Pff'ﬂ'i“‘yl]-pu D L-y1}- N (3, 5-
bis-trifl poronet hyllY tn’iuorL %'ﬁi ﬁ? ISOOE 05 18 $06éjog
1Ll Don—o ot 8 d s Y S A Rl P o O\ L o ot e A o PN |
ﬁl-{4-[421-( rnhvcn/_u ?ﬁ?—ﬁq B;en.z ng jd@a éhh-ﬂ-y ] pl pet +eh—=+ yl}-N—(5-C
or 0- 2- met hoxy- p*r‘ﬁ Jra Al @%Sﬁ%c a ro- < 1,00E-05
15 henyl)-amide
2-(1H-Benzotriazol-5-y1)-1-(4-{4-[2-(3,5-bis-
141 triftuoromethyl-phenyt)-acetyl]-piperazin-1-yl}- < 1,00E-05
piperidin-1-yl)-ethanone
6-(4-{4-[2-(3,5-Bis-trifluoromethyl-phenyl)- acetyl]—
142 piperazin-1-yt}-piperidine-1-carbonyl)-3H- < 1,00E-05
benzooxazol-2-one
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
20 143 yl]-piperidine-1-carboxylic acid 3-chloro-4- < 1,00E-06
trifluoromethoxy-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
144 yl]-piperidine-1-carboxylic acid 2,3,5,6-tetrafluoro- < 1,00E-06
4-trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
145 yl]-piperazine-1-carboxylic acid 4-chloro-3- < 1,00E-05
trifluoromethoxy-benzyl ester
25 4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
146 yl}-piperazine-1-carboxylic acid 3-bromo-5- <1,00E-06
chloro-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
147 yl]-piperazine-1-carboxylic acid 3,5-dimethyl- < 1,00E-06
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
148 yl]-piperazine-1-carboxylic acid 3,5-dibromo- < 1,00E-06
30 benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
149 yl]-piperazine-1-carboxylic acid 4-methylsulfanyl- < 1,00E-05
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
150 yl]-piperazine-1-carboxylic acid 3,5-dimethoxy- < 1,00E-05
benzyl ester
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182 4-{[|
nmet hyl

yl]-

-am no} -

pi peri di ne-1-carboxylic acid 4-

-(1H Benzotri azol e-5-carbonyl ) -pyrrolidin-3-
trifluoronethyl

- benzyl

ester < IWOQEH0E5483 4-[ 1- (2- 0xo0-2, 3-di hydro-be nzooxarolr&ree10/001323
sul fonyl ypi peri di n-4-y1} - pi perazi ne- 1- carboxylic aci d

3-chloro-5-trifluoronethyl
4-[1-(1H Benzotri azol e-5-carbonyl)

- benzyl e,%b

i peridin-4-

< 1,00E-05 184

y1] - 3- oxo- pi perazi ne-1-carboxylic acid 3,5-bis- trifluoronethyl-benzyl
ester < 1, O0E- 06 1B&[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
4-{4-[ (1H Benaddotri M]aii;mrairxeaﬂr-@mwyl)craa;'rdimwwelhzwhex{ | ypf pPBDBNne- | - car boxyl i
c acid benzyl estefest®, Q0E- 05 186
4-{4-[ (1H Benzot ri p&bHaHBepzotinzalp &%MWWb iperidin-4-
cycl ohex;)l ypilpér az W@J?@I%Za\ebbsaﬂw icacidd-chlase-Biflyerot i f | 6d108FEF hyl { benzyl
ester < 1-00E-06— ( %(M;leo’l PCT/ |:D')n1 nll 001323 131 187
4-{43[(1|-Be trig 01 gﬁwf e-6-
cycl ohexyll ypiqé raz g gP' é’gﬂ&% He pﬁ@jﬂ@ﬂg §rfﬂ°5¥"8 -t r|<f1 108'(:)'r08net yl - benzyl
ester <1,Pp0E66—% ﬁ‘ BehZdtfiaZ5la Etaria ﬂ?bs ﬁﬂ] ||y—_L) ant IIUJ'
cyclohexwlypqg raz SO Gl Ji oneLh Yoewkf anyl - benzyl
ester <1,/00 E-05 1 ééé{(lH-Benzotrlazo I'e- 5 car)onyl) an1|no]
cycl ohexy[y=piper au-nqm-ggaimklgccamdng Bipérid#040- [ Z-tritruoronet hyl - benzyl
ester <1,/00 E585 Mp&’&}ﬁnblﬁéwﬂdiﬁ'ﬂéﬁ?ﬁﬁr%%é&% |32 €hmoewel. Conpound
according to fornu|estdrl) (la)
10 4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
156 yl]-piperazine-1-carboxylic acid 4-bromo-2-fluoro- < 1,00E-05
benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
157 yl]-piperazine-1-carboxylic acid 4-bromo-2,6- < 1,00E-05
difluoro-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
158 yl}-piperazine-1-carboxylic acid 3-fluoro-4- < 1,00E-06
15 trifluoromethyl-benzyl ester
(1H-Benzotriazol-5-yl)-{4-{4-(5-bromo-
159 benzofuran-2-carbonyl)-piperazin-1-yi]-piperidin- < 1,00E-05
' 1-yl}-methanone
1-{4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
160 yl]-piperazin-1-yl}-2-(4-trifluoromethoxy- < 1,00E-05
henoxy)-ethanone
4-[1-(2-Thioxo-2,3-dihydro-1H-benzoimidazole-5-
20 161 carbonyl)-piperidin-4-yl]-piperazine-1-carboxylic < 1,00E-06
acid 3,5-bis-trifluoromethyl-benzyl ester
4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-1-
162 yi}-piperidine-1-carboxylic acid 3,5-bis- < 1,00E-06
trifluoromethyl-benzyl ester
4-[1-(2-Ox0-2,3-dihydro-benzothiazole-6-
163 carbonyl)-piperidin-4-yl]-piperazine-1-carboxylic < 1,00E-06
acid 3,5-bis-trifluoromethyl-benzyl ester
25 1-{4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-
164 1-yl]-piperidin-1-yl}-3-(4-trifluoromethyl- phenyl)— < 1,00E-05
ropane-1,3-dione
4-[1-(1H-Benzotriazole-5-carbonyi)-piperidin-4-
165 yi]-piperazine-1-carboxylic acid 3,4-difluoro-5- < 1,00E-06
trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl}-piperidin-4- '
166 yl]-piperazine-1-carboxylic acid 3-bromo-4- < 1,00E-06
30 trifluoromethoxy-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
167 yl]-piperazine-1-carboxylic acid 4- < 1,00E-06
difluoromethoxy-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyt)-piperidin-4-
168 yl]-piperazine-1-carboxylic acid 4- < 1,00E-06
difluoromethylsulfanyl-benzyl ester
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t oget her independently form"-N=N-, -C(0)-0-, -C(0)-S-, -C(0)- N(R5)-
-C(S)-N(R5a)-, -C(0)-C(R6)(R7)-, -NFCCN(R8)(R9)]-"; is independently

sel ect ed woamwiesdgr oup consi sting of "-C(0)-, - C(S)-, PCHEPRR0/001323
-N(R10)-C(0)-, -C(0)-N(R11)-, -0C(0)-, single bond"; Y2is independently
sel ected fromthe group consi Stl ng $@ - C(R12) (R13)-, -0-, -N(R14)-

-C(0)-, -C(0)-NH, single bond" IS | ndependent I y sel ect ed from t he
group consi st i ng of "-0-, - C@)-, SI ngl e bond"; Z1lis independently sel ected
fromthe group con$é4-pit(1HeBenmbottidkoleS- cdklédﬂ&&bnpendm-s- | ndependently sgl ect ed
from the prout®9conspyibnipergzing-1-tarboxylicoagy (R4 BiSibist i ng of <13ME-0B33 |i s
i ndependeptly sele *ﬁ‘lﬂilj?r¢m@ihyl1ph@yﬁ1ettut)§&tﬁ§n5| sting off "cycl oal kyl ,
het er ocyc|yl, _aryl 4He(t1é'rﬁ%i'? fiazoleiiearednyl)-piperidimdd kI, het erocycl |l , aryl,
heteroary|” cHl be|Y B ?’?O’Q'LPQ%GEQ%%?é'd‘Uﬂﬁoﬂh ?ne 6r1.095105 i denti cal or
di fferent GUthiL“f-o W zoe- 2 'I'nrmm gnnclgflnn of - (i)

"hyd ogen| al kyl = fré oy gi'lpe" 1 oal kyl, het{er ocycl yl ,
het er ocyc yI a1lkl)liyl 'p!‘}i'rira '?& } _L\g; %?%g APYPS heder odr ﬁ%éfq?y hal ogen,
-F, -d, Br— Benratr 5-cabanyiL- - _Z_N" N2 KT -W\)Z, - OH,
=0, -0CF3 3%3 t%’h} azme-%éﬁ 1}i)385 , - P( OLG%—%}S - G0, - COON,
- C(0) NFR, | - SO3F, - HlD kbt ol ittt L 03 O- X5, JC(0) N X6, - Q(0) NX7X8,
- 0- X9, - 0[-XI0-0) af H1t@H=-BehzotHazol8-5- arct%@,- ipRidiRid-L- | 134 0)b-XI2 (b = 1, 2,
3, 4, 5),|-0GF8) - X{yd|-pipedbint)+-Oarbchehic Agth {N=IX15, |- 0- Ch@pes16X17,
- OP(O (0 18) (0X19) | phen@IurGkd8)nfetdl ddie22) , - 08(02) - X23, - NHC(0) - NK2,
- NH 24, - NX25 -0} M@ nzetiididole(80)arttbn}i2-Biperidii=4-C( @) - NH- X28,
- NHC( 0) NX29X38, - \WS}.’!PG@S A)e- Beaxxylic- i3 Yo-NH- X34, < 1]REZSC( 0)- NX36X37,
-NHS( 02) - X38 - NX -4-oethyl- thazot&wlmethylmtem? -$(02) - X43, - S((2) NH X44,
- S(02) NX4bX46, - S ‘bE‘ (ObyBepzotd 5("(?[@8‘:)" -DRGAN-4- S; (x50) X51 X5¢t) . -C(NH) -
NH2, - C( NK53) 7R, [¥ kfi Z'MS’% °Xy' ﬁﬁ)@ >€§‘ %’P
- C( NX59) NXE60X61- [?\( "p& r|az Vb|p\ J;lvr‘ ﬁwxgzlr
- NX65- C( 0) - - ¢§ ?\%L g X70) 2,
- N(-1% 0) - NH- 0@§<7 'Nx X 5%"2%%‘& s%g’%ﬁg’g
-C(S) - NH K76, —NXSﬁ—O—XS‘;L——*
-C(S)NH O - X81277 - -y - Qh-oUlglbdg%Xﬁﬂ,
- C(0) - NX8B- NX89X90 but&ﬁ(-ﬁ))né\ll-l- H X91, -C(S)- 2X93, -C(S)- NX94- NX95X96,
-C(0) - C(0)-0-X97, {a-GlAN-BnRtriddbl2,5-cAhdmy-plpondiniiX8, - C( 0) - C( 0) - NX99X100, -
C(S)-C(0)t0- X181, ﬂl—;ﬂperﬁzlrﬁs}ﬂf-earb@z@m; acidl- 8)546}@-8) 0- X103x 1;00E(08) - C(| 0) - NH2,
- C(S) - C( 0).- NHX104, tnmL%le @plwmcrewlw sjst 09_ o $) - N[:|2¥
-C(S) - C(S)-NHX107, ayi chlorgpbgnyll{ $
- 0%0- C( S) - NH®10, ye? qﬁﬂ@g&%@ﬁ%ﬁ@“ yiwpieerisim ,<1 XZ 00RHS x4 X5, X,
X7, X8, Xb—X10 X -yl )(_1_]/1 )QEE\ ISWR X17. gmg X19. y’)n, X21,
ole onyl)-piperazin-
X22, X23, X24180X25 1-yi p:bezl'jﬁ;? Og (3 5-%12;ghﬂuoromethyl- < 1,00E-05
phenyl)-acetamide
2-{4-[4-(1H-Benzotriazole-5-carbonyl)-piperazin-
181 1-yl]-piperidin-1-yl}-N-{(5-chloro-2-methoxy- < 1,00E-05
henyl)-acetamide
25 4-{[1-(1H-Benzotriazole-5-carbonyl)-pyrrolidin-3-
182 yl]-methyl-amino}-piperidine-1-carboxylic acid 4- < 1,00E-05
trifluoromethyl-benzyl ester
4-[1-(2-Ox0-2,3-dihydro-benzooxazole-6-
183 sulfonyl)-piperidin-4-yl}-piperazine-1-carboxylic < 1,00E-05
acid 3-chloro-5-trifluoromethyl-benzyl ester
4-[1-(1H-Benzotriazole-5-carbonyl)-piperidin-4-
184 yl]-3-oxo-piperazine-1-carboxylic acid 3,5-bis- < 1,00E-06
30 trifluoromethyl-benzyl ester
4-{4-[(1H-Benzotriazole-5-carbonyl)-amino}-
185 cyclohexyl}-piperazine-1-carboxylic acid benzyl < 3,00E-05
ester
4-{4-[(1H-Benzotriazole-5-carbonyl)-amino}-
186 cyclohexyl}-piperazine-1-carboxylic acid 3,5-bis- < 1,00E-06
trifluoromethyl-benzyl ester
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X30, X31, X32, X33, X34, X35, X36, X37, X38, X39, X40, X41, X42, X43, X44,
X45, X46, X47, X48, X49, X50, X51, X52, X53, X54, X55, X56, X57, X58, X59,
X60, X61,w@aRio/xsd1 X64, X65, PCT/EP2010/001323

131

4-{4-[(1H-Benzotriazole-5-carbonyl)-amino]-
187 cyclohexyl}-piperazine-1-carboxylic acid 3-chloro- < 1,00 E-06
5-trifluoromethyi-benzyl ester

4-{4-[(1H-Benzotriazole-5-carbonyl)-amino]-

188 cyclohexyl}-piperazine-1-carboxylic acid 4- < 1,00 E-05
trifluoromethylsulfanyl-benzyl ester
5 4-{4-[(1H-Benzotriazole-5-carbonyl)-amino)-
189 cyclohexyl}-piperazine-1-carboxylic acid 3-fluoro- <1,00 E-05

4-trifluoromethyl-benzyl ester
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X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78, X79,
X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91, X92, X93, X94,

X96, X97,wi2810/1(881 X100, X101, X102, X103, PCT/EP2010/001323
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1.

132

Claims

Compound according to formula (1)

Ra R, R3 R4
_B
W/ \(><)/U\ /f)L)\
N
/
R2 (1a)
wherein:

W,, W, together independently form “-N=N-, —C(O)-O-, —-C(0O)-S—, —-C(O)-
N(R5)~, —C(S}-N(R5a)-, -C(O)-C(R6)(R7)-, -N=C[N(R8)R9)]-;

Y, is independently selected from the group consisting of “~C(O)-, —
C(S)-, =S(0)—, —-N(R10)}-C(O)—, —C(O)}-N(R11)-, ~OC(O)-, single
bond”;

Y, is independently selected from the group consisting of “~

C(R12)(R13)~, —O—, ~N(R14)-, ~C(O)-, —C(O)}-NH-, single bond";

Y, is independently selected from the group consisting of “~O-, —-C(O)-,
single bond*;

Z, is independently selected from the group consisting of “O, S,
N(R15)7;

L is independently selected from the group consisting of the group

consisting of:

X80,
X95,



135 X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or X77,
X78 and/ or X86, X87 and/or X89, X90 and/or X92, X93 and/or X95, X96 and/ or
X99, Xl10Owearndioors44105, X106 and/ or X108, X109 and/ or X1PCT/EXdiB/001323
respectively together can also form"heterocyclyl"; wherein optionally
above substituents of substituents ggzoup (i) can in turn independently from
each other be substituted with one or nore identical or different
substituents V; 10Rl1, R2, R3 R3a, R3b, R4, Rd4a, R4b, R5, Rba, R6, R7, RS,
R9, R10, R11, R12, R13 /Ry 5 arg mentl Qm@h other sel ect ed
fromthe group consi stl\ng/of natively, and_R4a, R3b and R4b
as well as R3 and R4 together can form cycl oal kyl " or heterocyclyl"'

15Vi s i ndependently sel ected fromthe group consisti ng of "(i) "hydrogen,

al kyl, (C9-C30)al kyl, Oa,l@ cygl a@dﬁ’y clyl,

het er ocycl yl al kyI ary Y Ny )EZLQ yl 1*-kyl hal ogen,
-F, 8d, -Br, -1, -CN, -CF3' - SF3, - - JNH2, -N NOZ - OH,
=0, -0CF3, -SCF3 -OCHF2, - 20SCHF2, -SH -0 SO3H, -OP(O)(C]-I)Z - CHO,

_COOH, -C(0)NH2, - SO3H,. - P(0 OH)2 A4 C(O) 0) NH- A6, -
C(0) NA7A8, -0- A9, -0( 0)b-Al2 (b =
1, 2, 3, 4, 5), -0( o oA N I_15 - 0(0) - NALGALT,

- OP(0) (0A18) (0A19), - 25CBKA20)(A21)(A22) Qos(oz) A23. - NHC(0) - N2,

NHC(0) - A24,  NA25C( 0 0)-0- 0)—NH-
ris g-NAngso CN:(AS%L\%W )m@a( ! )_N‘@S*C(O)-NA36A37,
0)- A42

- NHS{D2) - A38, - NA39S(02)-A40,—~S A4l -S(02) - 43, - S(02) NH Ad4,
- S(02) NA45A46, - 30S(02) 0- A47, -P(O)(0A48)(0A4E - Si (A50) (A51) ( A52)

-C(NH) - NH2, - C(NA53) - NHAS 6/—\C(NA57) NHASS,
- O NA59) - NAGOAGL, - NH OY 0N+ Ona62, +

- NAB5- C( 0) - NAB6- 0- AB7, - - NH- 0- A -N( 0(0) 69 0- A70) 2,

“N(- C(0) - NH-0- A71) (- 35C(0) - NA72 o A73) C(S) A74, -C(S)-0-AT75,

-C(S)-NHA76, - 136 ’-NA? O—\\NHB<A79, 0)F1NAS0- 0- A81, -C(S)-
NH- 015782, - C( S) - NA83- o 84 )r-NH— oj X 6A37,

- C(0) - NABS- NABOAQOD, - C( S=NH- R0l - NA92ASY - C( S) - NA94- NA9SA96,
- C(0)-C(0) - 0- A97, - < C( Q)< NHA98, - CyON\ C( 0) - NA99AL00, -
c(S) - ¢(0) - 0- AL01, -C(a;.gé% wz a-@;?;—{cj_:(})—o ALQEN-_AFS) - C( 0) - NH2,
“O(S)-C(0)-NHAI 04, - O =C{ 0NA105A1087 - “(S) - Cf'S)y NH2, (9 C5) - N
07, -C(S)-C(S)- NALOBALDD, - C(S)=MH2, - O0) - QHSY- NHALL

C(0)- O(S)- NAL11A112" vvherl?‘@»):l A2V A3, Ad, A5, A7 A8 A9, AL0,
AT, A2 Al3, Al4. Al5 17, AL8, A A20, A23, A24. A25,
A26,262|27 A28, ‘@ \ %

Q Q
o5 B is independently selected from the group consisting of “cycloalkyl,
heterocyclyl, aryl, heteroaryl”, wherein “cycloalkyl, heterocyclyl, aryl,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting
of: “(i) ,hydrogen, alkyl, (Cy-Csp)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, -F, —Cl, -Br, —I, —-CN, —CF3, —SF3;, N3, -
NH;, ~NHX1, -NX2X3, -NO,, -OH, =0, —OCF3, —SCF;, —OCHF;, -
SCHF,, —SH, ~O-S0;H, ~OP(O)(OH);, —-CHO, —COOH, —C(O)NH_,
—SO;H, —P(O)(OH),, —C(0O)-X4, —C(0)O-X5, ~C(O)NH-X6, —
C(O)NX7X8, -0-X9, -O(-X10-0),~H (a =1, 2, 3, 4, 5), -O(-X11-

30

35



A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39, A40, A4l, A42,
Ad4, AA5, A46, A4T7, A48, A49, A50, A51, A52, A53, A54, A55, A56, A57,

A59, A60,woad10/1As@1 A63, A64, PCT/EP2010/001323
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0)—X12 (b =1, 2, 3, 4, 5), ~OC(0)~X13, ~OC(O)}-0-X14, ~OC(O)-
NHX15, —O-C(O)-NX16X17, ~OP(O)(OX18)(OX19), —
OSi(X20)(X21)(X22), —0S(02)-X23, ~NHC(O)}-NH,, ~NHC(O)-X24,
~NX25C(0)-X26, —~NH-C(0)}-0~X27, ~NH~C(O)}-NH-X28, ~NH-
C(O)-NX29X30, ~NX31-C(O}-0-X32, -NX33~C(O)}-NH-X34, —
NX35-C(O)}-NX36X37, ~NHS(O,)-X38, -NX395(0,)}-X40, ~S—X41,
—S(O)}-X42, —S(0,)-X43, —S(0,)NH-X44, —~S(0,)NX45X46, -
S(0,)0-X47, -P(O)(OX48)(0OX49), ~Si(X50)(X51)(X52), ~C(NH)—
NH,, —C(NX53)~NH,, —C(NH)-NHX54, —C(NH)}-NX55X56, —
C(NX57)-NHX58, ~C(NX59)}-NX60X61, ~NH-C(O)}-NH-0-X62, —
NH-C(O)}-NX63-0-X64, -NX65-C(O)-NX66—0-X67, ~N(~C(O)-
NH-0-X68),, ~N(~C(O)~NX69-0-X70),, —~N(~C(O)-NH-0-X71)(-
C(O)-NX72-0-X73), ~C(S)~X74, ~C(S)}-0-X75, ~C(S}-NH-X76, —
C(S)}-NX77X78, ~C(O)-NH-0-X79, —C(O)}-NX80~O-X81, -C(S)~
NH—O-X82, ~C(S)-NX83-0-X84, ~C(O)}-NH-NH~X85, ~C(O)}-NH~
NX86X87, —C(O)-NX88-NX89X90, —C(S)-NH~-NH-X91, ~C(S)}-
NH-NX92X93, ~C(S)-NX94-NX95X96, —~C(O)-C(O)}-0-X97, —
C(0)~C(O)}-NH,, —C(O}-C(O)-NHX98, ~C(O)-C(0)-NX99X100, —
C(S)-C(0)-0-X101, —C(O)}~C(S)}-0-X102, ~C(S)}~C(S}-0-X103, —
C(S)~C(O)-NH,, —C(S)}-C(O)-NHX104, ~C(S)}~C(O)}-NX105X106, —
C(S)~C(S)-NH,, —C(S)-C(S)}-NHX107, —C(S)}-C(S)-NX108X109, —
C(O)—C(S)-NH,, —C(O»-C(S)-NHX110, ~C(O)}~C(S)}-NX111X112";

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,
X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26,
X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39,
X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X54, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78,
X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,
X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
.alkyl, (Cg-Cso)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl* and
wherein alternatively X7, X8 and/or X16, X17 and/or X29, X30 and/or

A43,
A58,



AB5, A66, A67, A68, A69, A70, A71l, A72, A73, A74, A75, A76, A77, A7S,
A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91, A92, A93,
A95, A96,w02610/1A881 A99, A100, Al101, A102, A103, PCT/EP2010/001323
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X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or
X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or
X95, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109
and/or X111, X112 respectively together can aiso form
~heterocyclyl®;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

identical or different substituents V;

R1, R2, R3, R3a, R3b, R4, R4a, R4b, R5, R5a, R6, R7, R8, R9, R10, R11,

R12, R13, R14, R15 are independently from each other selected
from the group consisting. of: “V”; alternatively, R3a and R4a, R3b
and R4b as well as R3 and R4 together can form “cycloalkyl” or
“heterocyclyl”;

is independently selected from the group consisting of: “(i)
»hydrogen, alkyl, (Cs-Csp)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —=Cl, —Br, —I, =CN, —CF3, ~SF3, =Nz, —
NH,, ~NHA1, -NA2A3, -NO,, —OH, =0, —OCF;, —-SCF;, —OCHF,, —
SCHF,, —-SH, —-O-S0O;H, ~OP(O)(OH),, —-CHO, —COOH, —C(O)NH,,
—S0O;zH, —P(O)(OH),, —C(O)-A4, —C(O)O—-A5, —C(O)NH-A6, —
C(O)NAT7A8, —-0O-A9, -O(-A10-0),~H (a =1, 2, 3, 4, 5), —-O(-A11-
0)—-A12 (b =1, 2, 3, 4, 5), -OC(0)~-A13, -OC(0O)-0-A14, —-OC(O)-
NHA15, —-O—-C(O)-NA16A17, —-OP(O)(OA18)(0OA19), —
OSi(A20)(A21)(A22), —O0S(0,)-A23, -NHC(O)-NH,, -NHC(O)-A24,
—NA25C(0)-A26, —-NH-C(0)-0-A27, —~NH-C(O)}-NH-A28, —~NH~
C(O)-NA29A30, -NA31-C(O)-0-A32, —-NA33-C(O}-NH-A34, — V
NA35-C(O)}-NA36A37, ~NHS(O,)-A38, —-NA39S(0,)}-A40, —S-A41,
—S(0)-A42, -S(0,)}-A43, -S(0O2)NH-A44, ~-S(0,)NA45A46, —
S(0,)0-A47, —P(O)(OA48)(0A49), —Si(A50)(A51)(A52), —C(NH)~
NH,, ~C(NA53)-NH,, —C(NH)}-NHA54, —C(NH)}-NA55A56, —
C(NAS7)-NHA58, —C(NA59)-NA60A61, -NH-C(O)-NH-0O-A62, —
NH-C(O)}-NA63-0-A64, -NAB5-C(O)-NA66—-0-A67, -N(—C(O)-
NH-0-A68),, -N(—C(O)-NA69—-0—-A70),, —-N(—C(O)-NH-O-A71)(—
C(O)}-NA72-0-A73), —-C(S)-A74, -C(S)-O-AT75, ~C(S)-NH-A76, —

A79,
A94,



Al104, A105, A106, Al107, A108, A109, A110, Al1ll, Al1l12 are independently from
each other selected fromthe group consisting of: "al kyl, (C9-C30)al kyl,
cycl oal kywo 20nciiselikyl al kyl , heterocyclyl, heterocyclyl aChp201an0yi323

aryl al kyl, heteroaryl, heteroarylal kyl"™ and wherein alternatively A7, A8
and/or Al16, Al7 and/or A29, A30 and/@r A36, A37 and/or A45, A46 and/or AS5,
A56 and/or A60, A61 and/or A77, A78 and/or A86, A87 and/or A89, A90 and/or
A92, A93 and/or A95, A96 and/or A99, A100 and/or A105, A106 and/or A108,
A109 and/or Alll, AlCISy-&H@ATBy-eCHO-NieORa79.ca O-NAsh-cormm8heiEspcycl yl ";

wherein opti |1 t) ' t ' int
ndependent | v from oNEh THE: b1 SRR RO REh DR RN ARE S Oxd¥r car or
di L fer egt {’slubst0 it lienNsASGASFh' -SC(!O)GIEAS&MQAQOO,—CgS)—BIHWH-&m24'-8(81)57 4 h
i ndependen , 1, ol S : r- 3 nd t
phys!ool ogi ca?ll y accep M pégéggﬁﬁczé(}é&gg%q}?&é&%ﬁ}@ }Igtéoy_s%ﬁ/ggt’ es a(rjlld ©
st erﬁagi somer sf t her Fzggo{mo}m"q%g{@(m t0(E9-NHASE GIC(O)-a(0)-NABBA$00,2. Conpound
according to fornul a 8 ei p; \%S tq% th [ p8[1_ﬂ§?6l§ ly form
"'N=N'1 'C(O)'O'1 - #'é(1)—'qz '1'N?F85_'1 )'V_\@(_&'g(dgg%)—%'1 '
NECUNCRS) (RO ) 1IS)-S(OMhe nOBIOIOR A0 -C(SRTIOp 05 108s1 St i no
- -, - - . = o = S - e bond";
V2i s i ndependent!y s&(%ﬂgh\%ﬁ?ﬁ%ﬁ%{ﬂ%ﬁzl _s(l:(isﬁﬁé\@g_hlen@ (R13) -,
-0-, -N(R14)-, -C(0) OBhy-C(Si+NL -DODEC(SRNHAI0i, AGEDpBpiNAtT19aNe2T ed from

t he ﬁ{loup consisting of "0, S, N(R15)"; 25 30 WD
2010/4115491PCT/ EP2010Met1323, A38AL,iAst, INBIARAT AR, IAD, AdD et A 1R2r A8t he group

consisting of the grayp &P W19, RI8, ato; Ao, AZYK22) add, ABLA3E, Azs,
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
A40, Ad1, A42, A43, Ad4, A45, Ad46, A47, A48, A49, A50, A51, A52,
A53, A54, A55, A56, A57, A58, AS59, A60, A61, A62, A63, A64, A65,
15 AB6, AB7, AB8, AB9, A70, A71, A72, A73, A74, A75, A76, A77, AT8,
A79, A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91,
A92, A93, A94, A95, A96, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of:
20 Lalkyl, (Co-Cao)alkyl, cycloalkyi, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aryialkyl, heteroaryi, heteroarytalkyl“ and
wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or
A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or
A77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or
25 A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109
and/or A111, A112 respectively together can also form

~heterocyclyl®;

wherein optionally above substituents of substituents group (i) can in

turn independently from each other be substituted with one or more

%0 identical or different substituents V;
m is independently 0, 1, 2, or 3;
n is independently 0, 1, 2, or 3;
0 is independently 0, 1, 2, or 3;

35



>t N-014- -1.-0-NA( 15 Bi s i ndependently selected fromthe group
consisting of "cycloal kyl, heterocyclyl, aryl, heteroaryl"”, wherein

"cycl oal kyb,20tvetiervocycl yl, aryl, heteroaryl” can be i ndepem®eoiloyi323
substituted with one or nore identi cal or different substituents sel ected
fromthe group consisting 20of: "(i )37 hydr ogen, al kyl, (C9-C30)al kyl,
cycl oal kyl, cycl oal kyl al kyl heterocyclyl heterocyclylalkyl aryl,

aryl al kyl, heteroaryl, heteroaryl al kyl, hal ogen, -F, -C, - Br -1, -CN,
-CF3, -N3, -NHand thd\bﬁgls;oleg\béﬂy(:hccemle saﬁ'ki, ded@hidss, pﬁwags éiiWateQaﬁ@3H -

210} 0%, - o OPIRES g gdbes tpedhiliGpion (o = 1 b 3. 4

5), -0(-X11-0)b-X12 (b = 1, 2, 3, 4, 5), - OC(0)-X13, -0C(0)-0-X14,
-0C( 0) - NHX15, ~ - 0- C(O) NX16X17, OP(0) (0X18) (0X19), -0Si (X20) (X21) (X22),

-0S(02) - X X NX25C( 0) - X26, - NH C(0) - 0- X27,
30- NiH C( 0)22? NH- %NQ%SM%PH'”QEE’%%H %Nxsl C(0) - 0- X32, - NX33- C(0) - NH X34,
- NX35- C( 0) - - NX36X37, - NHS(02) - X38, - % (02) - X40, -S-X41, -S(0)-X42,
-5(02) - X43, -S(02) NH- X44, Z. ) NX45X46, -S(02)0- X47,
_P(0) (0X48) (0X49) - S X50¥( X5 X52 C(NH) - NH2, - C( NX53) - NH2,
- C( NH) - NHX54, 35- \Xp5X58,” - 58, - C(NX59)-NX60X61, -NH 139
C(0) - NH-0- X62, W X63- 0- X64, - NX65- C(0) - NX66- 0- X67,
- N(- C(0) - NH- 0- xess 7 0) - NX69- 0- X70) 2, - N(-
C(0) ONH- 0- X71) (44 0) - NX72 L X73), -C(S)-X74, -C(S)-0- X75, -C(S)-NH X76,
SO NX7TX78, ~T(0) - NH-0- X79, -C(0)- NX80- OMKB1, - C(S)- NH- 0- X82,
- C(S) - NX83- 0- X84, - C(0) NH NH X85, - C(0)-NH NX86X87, - C(0)-NX88- NX89X90,
C(S) - NH- NH- X91Whergins) - NH- NX92X93, - O S) NX94- NX95X96, - C(0)- C(0) - 0-X97,

0 0) - NH2 0 0) - NHX98, - NX99X100 S 0- X101,
303 353 0- M@z\’?/(z )ﬂ@@ gf@(dspeodef% %fm -&L@i* @C(hgr %ﬁ&l—NHmm
- (S 0) - NX105X10 407, -
C(% )C(% ?\IX108X109 &(%(5)% of% %RHW?c( 0) Stc?\gk %Ryggx

C(0)15( S) - NX11¢X112" ;s |V\B¢§Heﬁ>|'d8nt§1selé§ﬁed #3m tHé grotp. coK@nsnﬁg of “XB(OK9,~ X10, X11,

X12, X13, X14, X15, X16, X1 X19, X20, X21, X23, X24, X25, X26,
8- Shilraoy &0 2o SRR TR — 88t

Y, is independently selected from the group consisting of “—
C(R12)(R13)—, —O~, ~N(R14)-, ~C(O)-NH-, single bond";

ngle bond”;

20 Z, is independently selected from the group consisting of “O, S,
N(R15)";

25

30

35



X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39, X40,
X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52, X53, X54, X55,

X57, X58,wi#agio/xs0d1 X61, X62, PCT/EP2010/001323
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is independently selected from the group consisting of the group
consisting of:

OOt OOt OO
QO+ QT 00
OO

is independently selected from the group consisting of “cycloalkyi,
heterocyclyl, aryl, heteroaryl”, wherein “cycloalkyl, heterocyclyl, aryl,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting
of: “(i) ,hydrogen, alkyl, (Ce-Csp)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —CI, —Br, —|, —=CN, —CFs, N3, -NH,, —
NHX1, -NX2X3, -NO,, —OH, ~OCF;, —SCF3;, —SH, -0-SO;H, —
OP(O)(OH),, ~CHO, ~COOH, —C(O)NH,, —SO3H, —P(O)(OH),, —
C(0)-X4, —-C(0)O-X5, —C(O)NH-X6, —C(O)NX7X8, -0—X9, —-O(—
X10-0),-H (a =1, 2, 3, 4, 5), -O(-X11-0),-X12(b =1, 2, 3, 4, 5), —
OC(0O)-X13, ~OC(0)-0-X14, —OC(O)-NHX15, —O—-C(O)}-NX16X17,
—OP(0O)(0OX18)(OX19), QOSi(X20)(X21 )(X22), —OS(0,)-X23, -
NHC(O)}-NH,, —~NHC(0O)-X24, -NX25C(0)-X26, -NH-C(0)-0-X27,
~NH-C(O)-NH-X28, -NH-C(O)}-NX29X30, -NX31-C(0)-0-X32, —
NX33—-C(O)-NH-X34, -NX35—-C(0O)-NX36X37, -NHS(0,)-X38, —
NX39S(0,)-X40, —S-X41, —S(0)-X42, ~S(0,)-X43, -S(0,)NH-X44,
—5(02)NX45X46, —S(0,)0-X47, —P(0O)(0OX48)(0X49), -
Si(X50)(X51)(X52), —C(NH)}-NH,, —C(NX53)-NH,, ~C(NH)~NHX54,
~C(NH)-NX55X56, —C(NX57)-NHX58, ~C(NX59)-NX60X61, ~NH-

X41,
X56,



X63, X64, X65, X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76,
X78, X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,

X93, X94,wi2810/1X881 X97, X98, PCT/EP2010/001323
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C(O)}-NH-0-X62, -NH-C(O)}-NX63-0—X64, —~NX65-C(O)-NX66—
O-X67, -N(-C(O)-NH-0-X68),, -N(~C(O)}-NX69—0~X70),, —N(—
C(O)-NH-0-X71)(~C(O)-NX72-0-X73), ~C(S)-X74, ~C(S)~O-
X75, —C(S}-NH-X76, -C(S)}-NX77X78, —C(O)-NH-O-X79, —C(O)-
NX80~0-X81, —C(S)-NH-0-X82, ~C(S)-NX83-0-X84, ~C(O)-
NH-NH-X85, —C(O)}~NH—-NX86X87, —C(O)}-NX88-NX89X90, —
C(S)-NH-NH-X91, ~C(S)-NH-NX92X93, ~C(S)}-NX94-NX95X96, —
C(O)-C(O)-0-X97, —~C(O)-C(O)-NH,, —C(O)-C(O)}-NHX98, —C(O)-
C(O)}-NX99X100, —C(S)~C(0)-0-X101, —C(O)-C(S)}-0-X102, —
C(S)-C(S)-0-X103, —C(S)~C(O)-NH,, ~C(S)-C(O)-NHX104, —
C(S)-C(O)-NX105X106, —C(S)~C(S)}-NHa, —C(S)}~C(S)-NHX107, —
C(S)}-C(S)-NX108X109, —C(O)}~C(S)}-NH,, ~C(O)~C(S)-NHX110, —
C(O)-C(S)-NX111X112”;

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,
X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26,
X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39,
X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X54, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78,
X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,
X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
.alkyl, (Cg-Csp)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl“ and
wherein alternatively X7, X8 and/or X16, X17 and/or X29, X30 and/or
X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or
X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or
X95, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109
and/or X111, X112 respectively together can also form
Lheterocyclyl®;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

identical or different substituents V;

X77,
X92,



X99, X100, X101, X102, X103, X104, X105, X106, X107, X108, X109, X110,
X111, X112 are independently fromeach other selected fromthe group

consi sti myoabio/f1adokyl , (C9- C30) al kyl, cycl oal kyl, cycl o&Clryradiawbi323

het erocycl yl, heterocyclylal kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl " and wherein al terg%l vely X7, X8 and/ or X16, X17 and/or
X29, X30 and/or X36, X37 and/or X4 X46 and/or X55, X56 and/or X60, X61
and/ or X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or X95,
X96 and/ or X9R1,XBA0RANBAORSXRE5 R7XIRE ROdR 10, R1Q8R12§1R93,ami4,0R15<h1é, X112

respectively togethey rmihetero |yl " . WO - ]

2010/ 115491PCT/ EP201’8F6€%@56€5{%%F£%C'1I§%'9" Betie romh tnelgroup consigting gf:
R11, R12, R13, R14, RI5 are independently from each other selected fromthe
group consi sting of: Vis independently selected fromthe group consisting

of: "(i) "hydnbgen, iallqupenquy@ﬂ)ém&&d)m tlmeygrloualcbyklstlrtg/@fl gl kyl al kyl ,
het ér ocycl yl, hetero ryl,
het er oaryl al kyl , hal b ﬂéﬁ%yldca d’%yfa"&r }é{;&&%l Cy@%?ﬁ( %Y -NH2, - NHA1L,
-NA2A3, -N2, -OH, ﬂ&lﬁ@cy@lﬂﬂi&pro@blylaﬂ@t S6RHrylalk@iPhetetd@rl2, - CHO, - COOH,
-C(0) NH2, -S03H, -P( 0 c(0) N
- C{0) NA7A8, -0- A9, 'g%tg%ki%g'g‘i' harf}%q o, Aé'z B %“%)‘CFSO(%IF*Q)b A2 (b=
1, 2, 3, 4, 5), - OGUBAIAHSA2ABGIND, GOkﬂ.4OGRQG€3¢FJ\IH§t5 ~O-8OGH0Y - NALGAL7,
~0P( 0) (0AL8) ( 0A19) - NH2,
NGy -Aze. - Nazbio SFTMERR. RER 650N, 7R Kol RIS
- NH'C( 0) - NA29A30 r\rAGl)—GGO}C@)mas -cmmm@(eoycwwm ~ABS; ADE) - NA36A37,
-NHS( 02)-A38, - NA3
- S(02) NH- Ad4, -S(oz)mgi&ﬁg (0%@4 WP %( ‘é)‘m’éﬁ %46 *3,4.5). -
200 LN - RABSASS. - CLNBATT N AR o LR ““W”“"E"““"*’*““%‘@“’*““Nﬁ“é "re2.
“N O 0) - NAB3- 0 hea, - ORRBAORTBTORIRE - MARORAZR RS s ORI RS
- N(- C( 0) - NAB9- 0- A70) BHC(®-NHZ{ ONHKKOB-ARA] F-NAZEOJONAZE - {NWG()Q)—oeesy A74,
25NABO- 0- BT, O S) - NEOC IR N PR BNy -NpShall aps iR o0 2. -
- C(0) - NH NA86A87 Q‘IQ)33-ND(@—NH89A90—NA335@P)—M%W9ENHSOOS)-ABM-—NAQ2A93
- C(S) - NA94- NA95A96, 5 a e OEAR% s 0 |§2A C-gs% R xANHASS,
-0 0) - NA99A100 b1 0 g ﬂo
a8 "alo wemo e G M A oy
€19 40 0810 i At erehts SRR, cove- o
(0Y290( S) - NAL11A112" —C(W—MﬁéAiﬁsﬂW»-Mﬁ)#@MBQ@)—Mﬁ%ﬁé,r-éwlhlr-AI A2,
A3, A4, A5, A6, A7, _ 30-Ab4, -G RS- Al8,
A19, A20, A21, A22, Q@)‘%?&]‘%ﬁ%h ClopNabsI0-AbY, NASe"
0-A67, —N(—C(O)-NH-0—-AB8),, -N(—C(O)-NABI—~O—-AT70),, —N(—
C(O)-NH-0O-A71)(-C(O)-NA72-O-A73), -C(S)}-A74, —C(S)-O-
A75, —C(S)-NH-A76, —C(S)}-NA77A78, -C(O)-NH-0O-A79, —C(O)-
25 NA80—O-A81, —C(S)-NH-0-A82, -C(S)-NA83-0-A84, —~C(O)-
NH-NH-A85, —C(O)-NH-NA86A87, —C(O)}-NA88-NAB9IA90, —
C(S)-NH-NH-A91, —C(S)}-NH-NA92A93, —C(S)-NA94—NAQ5A96, —
C(0O)-C(O)}-0-A97, ~C(O)}-C(O)-NH,, ~C(O)}-C(O)-NHAZ8, ~C(O)-
C(O)-NA99A100, —C(S}-C(0)-0-A101, -C(O)-C(S)}-0-A102, —
30 C(S)-C(S)-0-A103, —C(S)}-C(O)-NH,, —C(S)-C(O)-NHA104, —
C(S)-C(O)-NA105A106, —C(S)-C(S)}-NH,, —C(S)-C(S)-NHA107, -
C(S)-C(S)-NA108A109, —C(O)-C(S)-NH,, —C(O)-C(S}-NHA110, —
C(O)-C(S)-NA111A112”;
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A26, A27, A28, A29, A30, A31l, A32, A33, A34, A35, A36, A37, A38, A39,
A4l, A42, AA3, A44, AA5, A46, A47, A48, A49, A50, A51, A52, A53, A54,
A56, A57,w03810/1AS81 A60, A61, A62, A63, A64, PCT/EP2010/001323
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wherein A1, A2, A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A13,
A14, A15, A16, A17, A18, A19, A20, A21, A22, A23, A24, A25, A26,
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
A40, Ad41, Ad2, Ad3, Ad44, A45, A46, A47, A48, A49, A50, A51, A52,
AS3, A54, A55, A56, A57, A58, A59, ABO, A61, A62, A63, AB4, A5,
AB6, AB7, AB8B, A69, AT0, AT1, AT2, AT3, AT4, ATS, AT6, A77, AT8,
AT9, ABO, A81, ABZ, A83, A84, A85, A8B, A8T7, A88, A89, AS0, A91,
A82, A93, A94, A95, A6, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of:
«alkyl, (Cg-Cso)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl* and
wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or
A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or
AT77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or
A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109
and/or A111, A112 respectively together can also form
~heterocyclyl*;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more
identical or different substituents V;

n is independently 0, 1, 2, or 3;

and the physiologically acceptable salts, derivatives, prodrugs, soivates and

stereoisomers thereof, including mixtures thereof in all ratios.

A compound according to formula (1l)

Z, R4
Y B
PN S
Wi \ R3
N
/ R1

wherein according to formulae (la) or (Ib) as claimed in claim 1 or 2:

A40,
AS5,



A65, A66, A67, A68, A69, A70, A71, A72, A73, A74, A75, A76, A77, A78, AT79,
A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91, A92, A93, A94,
A95, A96,wA2710/1A881 A99, A100, A1l01l, A102, A103, Al04, ACCAEP2M006132A107,
A108, A109, A110, Alll, Al112 are independently from each other sel ected
fromthe group consisting of: "alkyl, (C9-C30)al kyl, cycloalkyl,
cycl oal kyl al kyl , heterocyclyl, heterocyclylal kyl, aryl, arylalkyl,
het eroaryl, heteroarylal kyl" and wherein alternatively A7, A8 and/or Al6,
Al7 and/ or A29Y, A30 awependehBgjs Ainglertebndr A45, A46 and/ or A55, A56 and/ or
A60, A61 and/or A77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93
and/ or A95, A9% and/ mdep@@denflg BX2;and/ or A105, A106 and/or A108, A109 and/or
Al11l, Al112 respectively together can also form "heterocyclyl";

Wi, Wy, Y4, Y3, L, Zy, B, R1, R2, R3, R4 have the meanings according to

formulae (la) or (Ib) as claimed in claim 1 or 2;

5
and the physiologically acceptable salts, derivatives, prodrugs, solvates and
stereoisomers thereof, including mixtures thereof in all ratios.
10 4. The compound according to formulae (la), (Ib) and (ll) as claimed in any of
claims 1 to 3, wherein:
W
N
N
/ R1
15 R2

is independently substituted by a chemical group selected from the group

consisting of:
20 I/N N~ N HN— '
K/N OH
N o}
= H =N ' , N '
N

N N
.__S\ . 7 ‘.‘ z . 4 A
and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

30
5. The compound according to formulae (1a), (Ib) and (il) as claimed in any of

claims 1 to 4, wherein:
W,, W, together independently form “~N=N—, —-C(O)}-O-, -C(O)-S-, —C(S)-

N(R5a)- “;
35



wherein optionally above substituents of substituents group (i) can in turn
i ndependently from each other be substituted with one or nore identical or
di f f er entweurbariisasents V; is independently 0, 1, 2, or BCT/EP2010/001323 and
t he physiol ogically acceptable salts, derivatives, prodrugs, solvates and
25st ereoi soners thereof, including nixtures thereof in all ratios. 3. A
conpound according to fornmula (I1) erein according to formulae (la) or
(I'b) as clainmed in claiml or 2: WD 2010/ 115491PCT/ EP2010/ 001323 142

Y2i ndependent |1 i s aisshdependboihdseléctee fromdbaghoupi cdndisting of “~C(O)-, — W,
W, Y1, Y3, L, Z1, B th an| accord

5f or mul ae (I a) or yfﬂo&?@rmg(ﬁ?@ﬁi '188’n8 2'f t‘?@%b@ b ogl cally
accept abl e sal S, de rpdrugs, sol vates and st er eoi somers

t hereof, incl ud‘l ng mrsxI urdee\s"ggﬂtgpecgf inall ratios. 104.The conmpound

di t f I d y, of cl 1t
3 neretn: 18 s FriHengent sARRL Ibh R 8 TrSnih et "se ect e
L romthe gr oup cgn3| pben}@ ‘d'ﬂ-{1 2, 3)teiaxbl4hy, [bmbltrmd»pb@n%laﬁ yly1la¢_(eap?tab_tcﬂ- sal ts,
erivatives rodru ol s € L ugdi.n
i xt ur es thergof i ngglyf S |%a§§°"§'ﬁr?z f%lﬁ%r&f) 8”?5' %‘f‘ﬁaa?ﬁmf'%yln%(%g (la),
(Ib) and (I11) as cl achn‘enb pherm)y;yolbpxdpaneml 2-(ddriffuoravhethgli-ptieny)-thid¥blt oget her
2 RSEBEESERE 1y sel ect B AAR AL otk e P, A floros- 14 Y11 S
dRég) g( 0% | g( 0) - Wlmlg))n&th?;w?l 2, 3|—ctﬂ(y?)o'%b?nml[h§]€mxbﬂﬁ-@l 2,41i s 5 f
in endent |y :—éﬁ&'g 5@ m%eqee%y'e p rron)t‘ e %ro€| nsis ing o
4- chl heny1)-1 S T HIMEBREIR 1Y B
1I(—I- bgnzg[ ?ipag(r;IyS2 yl, ﬂuaﬂeﬁ%'tﬂmrloﬁwzemy}bhenyl 2[~methyl 2H- mda%ol Si?/l 2- r?Zthyl 5-
2- (4-chl - ph I
chl( or g- pg;gylo) eggcl) oé 5@%9?' '??’A’lﬂcﬁ fyf sz(rd' ﬁqrﬂﬂhewéﬁfﬁ? t hi azol 5-yl,
iofr I5f I6u E) re'z) ;rgz Ihu?)r o- dxazoildlh@ylo&ﬂtﬂatyﬁluqn‘gmmhyl 2,4 5-tdlinfethoxyephényl, 3,4-
di chisor o- phenyl y %‘P (r)° éhé}ﬁ'gl Ifx%@?@o@éﬁ'&f&?ﬂﬁ%ﬁﬁhgn’gt% d'mﬁtg'ﬁ 2-
fluoro-5-trifluor omeplhﬂ;dyl gh-bisHrifleromethylkptdayl, Boadiblondse- 9+metﬁylmitehw1 5-
phenyl - furan-3-yl, 2 Jlbl%'n‘n) %tlmé'rl 1, 3 ‘%dlcplor%4gu%rot9r}epp/l 3.5-dichloro-

3- (4-chl or o- pheny() - 2-ox00xaz uotr-o-phenyl ,
3,4,5-trinethoxy- phepiyényl 3, &dm@domplmm Blfediyiethyl-phenyl, 3'-

3,4-difluoro-5-trifl 3 )

3,5-bis-trifluoronet Hfﬁp&f%ﬁpﬂé{ Ibﬂg]%g%dz %‘ 3k &hﬁtw&qroﬁﬁﬁf&'){ “Phenyl, 3

3, 5-di br onp- phenyl , Brolmaalﬁfs:hlomﬂhanxﬂllhblromqahﬁugm pr@ny'i a1cbl®|r@|4cﬁphenyl :

3, 51 net hoxy- phenyl - Y, _ :

trifluoronethyl-bi phg'rfllyé/(i'%z&I ﬁWF g_ébhlol?g@l”fyop ﬁ?e[ndgrBOchl?rﬁo4th_flu% e]trjoxg_

20br ono- 5- chl or o- pheplygnyl, 3-thioneed-Giftubroorathybhipbeyy, 3- Ghloltml-5}f|00r¢ rﬁnenyl, 3-
chloro-5-trifluoromethyl-phenyi, 3-chloro-phenyl, 3-fluoro-4-
trifluoromethoxy-phenyl, 3-fluoro-4-trifluoromethyl-phenyi, 3-fluoro-5-

trifluoromethyl-phenyl, 3-trifluoromethoxy-phenyl, 3-trifluoromethyl-

2® phenyl, 4-(1,2,3-thiadiazol-4-yl)-phenyl, 4-(1,2,4-triazol-1-yl)-phenyl,
4-(3-methyl-5-ox0-4,5-dihydropyrazol-1-yl)-phenyl, 4'-methyl-
biphenyl-2-yl, 4-methyl-biphenyl-3-yl, 4-bromo-2,6-difluoro-phenyl,
4-bromo-2-fluoro-phenyl, 4-bromo-phenyl, 4-chloro-2-fluoro-phenyl,
30 4-chloro-3-fluoro-phenyl, 4-chloro-3-trifluoromethoxy-phenyl, 4-

chloro-3-trifluoromethyl-phenyl, 4-chloro-phenyl, 4-cyano-phenyl, 4-
difluoromethoxy-phenyil, 4-difluoromethylsulfanyl-phenyl, 4-ethyl-
phenyl, 4-fluoro-3,5-dimethyl-phenyl, 4-fluoro-3-trifluoromethyl-
phenyl, 4-isopropylphenyl, 4-methanesulfonyl-phenyl, 4-methoxy-

35 3,5-dimethyl-phenyl, 4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-



di f |1 uoro- phenyl, 3-chl oro-4-fluoro-phenyl,
3-chloro-4-trifluoronethoxyphenyl, 3-chloro-4-trifluoronethyl-phenyl,

3- chl or o-wof2buwornssphenyl , 3- chl oro-5-trifl uoronet hyl - plremEP2010/001323
3-chl oro-phenyl, 3-fluoro-4- trifluoronmethoxy-phenyl,
3-fluoro-4-trifluoronethyl-phenyl, 34fluoro-5- 25trifluoronethyl-phenyl,
3-trifluoronet hoxy-phenyl, 3-trifluoronethyl- phenyl,

4-(1, 2, 3-thi adi azol -4-y1) - phenyl, 4-(1,2,4-triazol-1-yl)-phenyl,

4- ( 3- met hyl - 5- oxo- 4, B dirhgttylepiriflagromethyl-pheprehpiethykphemst.nds bi phenyl1- 2-yl ,
4' - met hyl - bi phenyl 6, di '
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4- met hyl - phenyl, 4- nethyl sul fanyl - phenyl, 4-nitro-phenyl,
4-trifluorometRbxi2,pR3nRBa, B3b, R4, R4aiRBmRH YRS iRy RR2-RA, R10, R11,

§ Lo omet v PORIS! eyl g KHACEATHRBUAMASgT SR ner sty

5- chl*or o- 2- met hoxy- pfremyIthe 5groupi tonsistovge ofiy Thydrbdrm z alkyh daztDIYb chylL

benzo[ 1, 3] di oxol- t rahydr ofur apr 2 1, g.R3a, R3b,
R4, Rda, R4b, RS, RS‘SOp%%?’Pé%'c’gE@ P?zgjégm 2 %ﬁrl C’Eiz 8%1308%4 RI5 ar e
i ndependent ly from eélQHE)zt hSEHEe| €@tallyl 160 methyt hé;—gH(MUpScmﬁ%ﬁiYét—rN@z of :

"hydr ogen, al kyl, %ﬁ@ r%% i sopropyl, halogen, -F, -Br, -d, -CN,

- CF3, - SF3, -0CF3 Z F2, -SCHF2, -0-alkyl, -0-nethyl, -S-alkyl,

-S-nethyl, - . - S( t t he group
consissting of hydr o%)e'ﬁdg@?t'@%“y éeﬁy%té? it ES @?&l[bs(lbdp@rs %g@?aﬁ ‘F.Qdffo@Qﬁn -F, -Br,

-C, -CN -CF3, - SFalkyl owtyyl, ethopromwogerseﬁFzBr =6 —-Q'.Na'l 4—

- 0- et hyl, - S-alkyl g hy N@C F 1 BYLO-alki S-d-oHepgndent |y O,
1 or 2; 20nis |ndepend ntcpéﬁ bCFa 'HoTs in egenyentaf/qo 1 orgé and the

physi ol ogi cal I y acceﬁt—alkh/b-§am9§1y| dﬂéinvaﬂQ/)esmet ¥i5dr ugs, sol vates and
stereoi soners thereof, including mxtures thereof in all ratios. 25 6. A
corrpound sel ectied fr dmingarengieatipOchbas?ist i ng of :

droxy-phenyl)-1-0 '-(3"'- Ftrif]| uoromethyl-bi phenyl-2-
car b% y1) 14, 4] Bi pi pefcindagandently f; 1 opdiopan-1 -one 145 4-[4-(1
H Benzotri azol 5- yl carbanoyl) - 2- oxo-pyrrolidin-1-
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stereoisomers thereof, including mixtures thereof in all ratios.

25

6. A compound selected from the group consisting of:

Q;_ﬂ . 3-(2-Hydroxy-phenyl)-1-[1*~(3"-

Compound o Q F triﬂuoromethyl-bipr_\e_nyl-z-

30 1 4 D—C F carbonyl)-[4,4']bipiperidinyl-1-yl}-
O propan-1-one
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benzotri azol -5-yl)-am de 4-[4-(1H Benzotri azol - 5-

yl car banoyl) - 2- oxo- pyrrolidin-1- yl]-piperidine-1-carboxylic acid

3, 5-di chiwoaetenz4ph ester 445-(2-0xo-2, 3-di hydro- PCT/EP2010/001323
benzooxazol - 6-yl carbanoyl) - pyridin-3-yl]-pi perazine-1- carboxylic acid

4-chl oro- benzyl ester 4-[5- (1H—Ben4§$riazol-5- yl car banoyl) - pyri di n-3-y1J-

pi per azi ne-1-carboxylic acid 4- chl'oro-benzyl ester

4-{3-[ (1H Benzotri azol e-5- carbonyl)-am no]-pyrrolidin-1-y1}-

pi peridi ne-1-carboxylic acid 4- chloro-bpenzyl ester

1H Benzotri azol e-5-carboxylic acid (1- 4 < trifluoronethyl -

pheny1) - proplonyll-plperldln 4- yl} | i 3-y1) - &rif-e-Besaotriazol-5-

2010/ 115491 PCff P4/ 0 23 o H- Benzot ri az{ifseamoyt)-2-oxo-pyrrolidin-1-

car bonyl ) - anmi no] -Pyr r ol ik plperldlne 1 -0 Pﬁ@ P?'CQ@ Yliggagid 4-

di chl or o- benzyl ester 4. [ 1 H-Beﬁzotrlazol 5- oro- enzy ester’

yl ca banoyl) - phenyl | - pi perazi ne- 1-carboxylic acid 4-chloro-benzyl ester

'-(1 H Benzotriazol e-5-carbonyl) - [4,4Lbipiperidiny|-1 -y1]-(4' - met hyl -

bi pheny1-2-y1) - met hanone 5-0x0-1-{1-[3-(4-trifluoromethyl-
Compound phenyl)-propionyl]-piperidin-4-yl}-

3 Y ? ¢ pyrrolidine-3-carboxytic acid (1H-
.‘nm@_m benzotriazol-5-yl)-amide

10 o

a
4-[4-(1H-Benzotriazol-5-
Compound N o ylcarbamoyl)-2-oxo-pyrrolidin-1-
& e . .

4 \ >_<:& yll-piperidine-1-carboxylic acid
N ) 3,5-dichloro-benzyl ester

15 4-{5-(2-Oxo0-2,3-dihydro-

(o]
>‘° Nj\
) benzooxazol-6-ylcarbamoyl)-
[o]
Compound mﬁj\ _ O O/\Q\q pyridin-3-yl]-piperazine-1-
S H | carboxylic acid 4-chloro-benzyl
N ester

20 4-{5-(1H-Benzotriazol-5-

ylcarbamoyl)-pyridin-3-yl}-
piperazine-1-carboxylic acid 4-
chloro-benzyi ester

Compound
6

Compound carbonyl)-amino)-pyrrolidin-1-yl}-

25 A/Q"/“\ O/\Q\Q 4-{3-[(1H-Benzotriazole-5-
7 '\'4 7-\_—: HN—O piperidine-1-carboxylic acid 4-

chloro-benzyi ester
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Compound N p acid (1-{1-[3-(4-trifluoromethyl-
8 | phenyl)-propionyl}-piperidin-4-yl}-
Y pyrrolidin-3-yl)-amide
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1 '-(1 HBenzotriazol e-5-carbonyl )- [4,4ribipiperidinyl-1 -carboxylic acid
3, 5-di chl oro-benzyl ester [1 '-(1 H Benzotriazol e-5-carbonyl) -

[ 4, 41bi piwerntimydi1l -yl]- (4" -met hyl - bi phenyl- 3-yl) - netPoarmeae 0/001323
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16 442-0xo0-4-(2-o0xo0-2, 3-di hydro- benzooxazol - 6-yl car banoyl) -
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2010/ 115491PCT/ EP2010/ 001323 147 Conpgund 17 442-0x0-4-(2-pyridin-2-yl -
et hyl car banoyl) - pyrrolidin-1-y1]- ar boxylic acid 3, 5-

di chl or o- benzyl ester 10 Conpound 4-{3-[(1H-Benzotriazole-5-
Compound N carbonyl)-amino]-pyrrolidin-1-yl}-
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piperidine-1-carboxylic acid 3,5-
dichloro-benzyl ester

5
4-[3-(1H-Benzotriazol-5-
Compound ylcarbamoyl)-phenyl]-piperazine-
10 1-carboxylic acid 4-chloro-benzyl
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benzooxazol-6-ylcarbamoyl)-
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Com1p g und 2 pyrrolidin-1-yl]-piperidine-1-
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4-[1-(1H-Benzotri azol e-5- carbonyl)-pi peridin-4-y1]-
pi per azi ne- 1-carboxylic acid 3,5- dichloro-benzyl
4-[ 4- ( 1H-Benamims@zol e- 5- carbonyl) - pi perazin-1-yl]-
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PCT/EP2010/001323
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carbonyl)-[4,4"bipiperidinyl-1-yl}-
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pi peri di ne-1-carboxylic acid 3,5- dichloro-benzyl ester
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pi perazi ne- 1-carboxylic acid 5- chloro-2-nethoxy-benzyl ester 4-[1 -(1
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trifluoromethoxy-benzyl ester WD 2010/ 115491PCT/ EP2010/ 001323
H Benzotri azol -5-yl1)-(4-{444- nmethyl-2-(4-trifluoronethyl -
phenyl ) - tWoaaml/as®1car bonyl ] - pi perazi n- 1-y1}- pi peri di nPCTAPR)/0MBSLHanone
6- (4-1143-(4-Trifluoronethyl - phenyl)-propionyl]-piperidin-4-yl}-

pi perazi ne-1-carbonyl) - 3H benzooxngl 2-one 1-{4-[4-(1H Benzotri azol e-5-
carbonyl ) - pi perazin-1-yl]-piperidin- 1-y1}-3-(4-trifluoronethyl-phenyl)-
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O/N\Q»—( 3-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-ylamino]-
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phenyl car banoyl)-pyrrolidin-1 -y11- piperidine-1 -carboxylic acid 3, 5-
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4-{4-[4-(3-Methyl-5-0x0-4,5-
dihydro-pyrazol-1-yl)-
phenylcarbamoyl]-2-oxo-
pyrrolidin-1-yl}-piperidine-1-
carboxylic acid 3,5-dichloro-
benzyl ester

4-[2-Ox0-4-(4-[1,2,3]thiadiazol-4-
yl-phenylcarbamoyl)-pyrrolidin-1-
yl]-piperidine-1-carboxylic acid
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(E)-3-(3H-Imidazol-4-yl)-1-(4-{1-
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propionyl}-piperidin-4-yl}-
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N-[4-(4-{1-[3-(4-Trifluoromethyl-
phenyl)-propionyl]-piperidin-4-yl}-
piperazine-1-carbonyl)-phenyl}-
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1-(4-{4-[3-(1H-Imidazol-2-yl)-
benzoyl}-piperazin-1-yl}-piperidin-
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1-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl]-piperidin-
1-yl}-3-(4-chloro-2-fluoro-phenyl)-
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car bonyl)wpipaviaz{om- 1- y1] - pi peri di ne- 1-carboxylic aci dP¢I/EP2010/001323
chl oro-2-fl uoro-benzyl ester 3-[1-(1H Benzotri azol e-5-

car bonyl ) - pi peri di n-4-yl am no) - py égl i di ne-1-carboxylic acid 4-
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phenyl) - propi onyl j - pi perazi n-1-y1}- pi peridi ne-1-carbonyl)-3H
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67 O/ 1-yl}-3-(4-chloro-2-fluoro-phenyl)-
propan-1-one
30 o

M 3-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-ylamino}-
68 N ' F pyrrolidine-1-carboxylic acid 4-
*w@—«
35 o

trifluoromethyl-benzyl ester
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4-[4-(1H-Benzotriazole-5-
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piperidine-1-carboxylic acid 3-
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4-[4-(1H-Benzotriazole-5-
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piperidine-1-carboxylic acid 3,4,5-
trifluoro-benzyl ester
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1-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl)-piperidin-
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carbonyl)-piperidin-4-yl]-
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4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3,5-
dibromo-4-methyl-benzyl ester

4-{1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 5-
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4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
fluoro-3-trifluoromethyl-benzyl
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4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
chloro-4-trifluoromethoxy-benzyl
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carbonyl)-piperidin-4-yl}-piperazin-
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carbonyl)-piperidin-4-yl}-piperazin-
1-yl}-2-(2-fluoro-4-trifluoromethyl-
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1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-piperazin-
1-yl}-3-(3,5-dichloro-4-fluoro-
phenyl)-propan-1-one

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-piperazin-
1-yl}-3-(3-fluoro-4-trifluoromethyl-
phenyl)-propan-1-one

1-{4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-piperazin-
1-yl}-3-(4-fluoro-3,5-dimethyl-
phenyl)-propan-1-one

4-[3-(2-Ox0-2,3-dihydro-
benzooxazol-6-yl)-4,5-dihydro-
pyrazol-1-yl]-piperidine-1-
carboxylic acid 4-triftuoromethyl-
benzyl ester

4-[3-(2-Ox0-2,3-dihydro-
benzooxazol-6-yl)-pyrazol-1-yi]-
piperidine-1-carboxylic acid 4-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-ylmethyl]-
piperazine-1-carboxylic acid 4-

trifluoromethyl-benzyl ester
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trifluoromethyl-benzyl ester 4-[1 -(1 HBenzotriazol e-5- carbonyl
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| C aci d44t-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
chloro-3-fluoro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3-
fluoro-4-trifiuoromethoxy-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
methyl-3-trifluoromethyl-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
methoxy-3,5-dimethyl-benzyl
ester

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yi}-
piperazine-1-carboxylic acid
3,4,5-trimethoxy-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
trifluoromethylsulfanyl-
benzylamide

1-{4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yil-piperazin-
1-yl}-3-(4-chloro-phenyl)-propane-

1,2-dione

161 5
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- bi phenyl -
1-y1} - met hanone

zot hi azol e- 6- car bonyl ) -

d 4-trifluoronethyl-
tdazol e¢ibBanzoweayol-5-yl)-(4-[4-(4-
d 4-tri f | woomedthybiphdyghzy |
pl peri di parfonylipiperazin-1-yll-piperidin-
@» et hoxy- benzyl
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phenyl ) - propan- 1- one
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Y ®ethanone

(1H-Benzotriazol-5-yl)-{4-[4-(3'-
trifluoromethyl-biphenyl-2-
carbonyl)-piperazin-1-yl]-piperidin-
1-yl}-methanone

4-[1-(2-Oxo0-2,3-dihydro-
benzothiazole-6-carbonyi)-
piperidin-4-yl}-piperazine-1-
carboxylic acid 4-trifluoromethyl-
benzyl ester

4-[1-(2-Thioxo-2,3-dihydro-1H-
benzoimidazole-5-carbonyl)-
piperidin-4-yl]-piperazine-1-
carboxylic acid 4-trifluoromethyl-
benzyl ester

4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3-
trifluoromethoxy-benzyt ester

1-{4-[1-(1H-Benzotriazole-5-
carbonyi)-piperidin-4-yi]-piperazin-
1-yl}-3-(3-chloro-4,5-difluoro-
phenyl)-propan-1-one

1-{4-[1-(1H-Benzotriazole-5-

carbonyl)-piperidin-4-yl]-piperazin-

1-yl}-3-(3,5-dibromo-4-methyl-
phenyl)-propan-1-one
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phenyl)-propan-1-one
o
20
o]
Ne=N I/\NJ\O/YQ 4-[1-(1H-Benzotriazole-5-
1 7 carbony!)-piperidin-4-yl]-
N,
Con;gzund O/N\/' 2 piperazine-1-carboxylic acid 2-
methyl-2H-indazol-3-yimethyl
o) ester
25
o]
Je=N (\(ll\ ) 4-[1-(1H-Benzotriazole-5-
Compound N\) carbonyl)-piperidin-4-yl}-
135 O/ /T piperazine-1-carboxylic acid
[3,3']bithiophenyl-5-yimethyl ester
[¢]
30
o
NN (\ 4-[1-(1H-Benzotriazole-5-
Compound “\) o carbonyl)-piperidin-4-yl]-
136 Q o—/ piperazine-1-carboxylic acid

benzo[1,3]dioxol-5-ylmethyi ester

35



Compound 137 4-[1-(1H Benzotri azol e-5- carbonyl)-piperidin-4-yl]-
pi per azi ne- 1-carboxylic acid 2,3- dihydro-benzo[ 1, 4} di oxi n-6- yl net hyl

ester

1owbNuiodasgound 138 2- (1H Benzotri azol -5-y1) - 1- P¢44P2010/001323

[2-(4-trifluoronethyl-phenyl)- acetyl]-piperazin-1-yl}-piperidin-1-

y1l) - et hanone

acetyl)-pi peridin-4-yl] - pi perazi ne-
trifluoronethyl-benzyl

ester

15 Conpound 139 411-(2-1H Benzotri azol -5-yl -
-carboxylic acid 3,5-bis-
4-[1- (2- 1H Benzotri azol -5-yl -

acetyl)-piperidin-4-yl]-piperazine- 1l-carboxylic acid (3,5-dichloro-

[2-(3,5-bis-trifluoromethiy-phenyl)

phenyl) - am de 2-(1H—BenzotriazoI-S-%l)- -(4-{4-
N

Compound
137

Compound
138

10

Compound
139

15

Compound
140

20

Compound
141

25

Compound
142

30

Compound
143

35

(o]

L)

)

0 0
F
/

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 2,3-
dihydro-benzo[1,4]dioxin-6-
yimethyl ester

2-(1H-Benzotriazol-5-yl)-1-(4-{4-
[2-(4-trifluoromethyl-phenyl)-
acetyl]-piperazin-1-yl}-piperidin-1-
yl)-ethanone

4-[1-(2-1H-Benzotriazol-5-yl-
acetyl)-piperidin-4-yl]-piperazine~
1-carboxylic acid 3,5-bis-
trifluoromethyl-benzyl ester

4-[1-(2-1H-Benzotriazol-5-yl-
acetyl)-piperidin-4-yl]-piperazine-
1-carboxylic acid (3,5-dichloro-
phenyl)-amide

2-(1H-Benzotriazol-5-yi}-1-(4-{4-
[2-(3,5-bis-triftuoromethyl-phenyl)-
acetyl]-piperazin-1-yl}-piperidin-1-
yl)-ethanone

6-(4-{4-[2-(3,5-Bis-trifluoromethyl-
phenyl)-acetyl]-piperazin-1-yl}-
piperidine-1-carbonyl)-3H-
benzooxazol-2-one

4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl}-
piperidine-1-carboxylic acid 3-
chloro-4-trifluoromethoxy-benzyl
ester



acetyl]-piperazin-1-yl}-piperidi n-1- yl)-ethanone
6-(4-{442-(3,5-Bis-trifluoronethyl- phenyl)-acetyll-piperazin-1-y1}-

pi peri di rwokomaribonyl) - 3H benzooxazol - 2-one 4-[ 4- (1H Bemarboioagzske- 5-

car bonyl) - pi perazi n-1-yl ] pi peri di ne-1-carboxylic acid 3-

Fchl oro-4-trifl uoronet hoxy-benzyl er WO 2010/ 115491PCT/ EP2010/ 001323
4-[1-(1H Benzotri azol e-5- carbonyl)-pi peridi n-4-A- piperazine-|-carboxylic
acid 3,5- dinethoxy-benzyi ester 4-[1-(1H Benzotri azol e-5-
carbonyl ) - pi peridin-4-yl1l- piperazine-1l-carboxylic acid 4- ethyl-benzyl
ester 4-[1-(1H Benzotri azol e-5- carbonyl)-piperidin-4-yl]-

pi perazi ne-1-carboxylic acid 3- chloro-5-fluoro-benzyl ester

441- ( 2- Ox0- 2, 3-di hydro- benzot hi azol e- 6-sul fonyl ) -

pi peri di n-4-01- pi perazi ne-1- carboxylic acid 3, 5-bis-
trifluoronethyl-benzyl ester 4-[1 -(1 H Benzotriazol e-5- carbonyl

) - pigeridin-4-yl] - piperazine-1 -carbogylic acid 3-

F

NN N/L F 4-[4-(1H-Benzotriazole-5-
Compound (\N/O F carbonyl)-piperazin-1-yl)-
144 () F piperidine-1-carboxylic acid

FF 2,3,5,6-tetrafluoro-4-
0 trifluoromethyl-benzyl ester
10 o
=N ‘/\N/U\ 4-[1-(1 H-Bepzo'fri.azole-S-
Compound N\) 5 _ carbonyl)-piperidin-4-yl-
145 O/ E piperazine-1-carboxylic acid 4-
F)(" chloro-3-trifluoromethoxy-benzyl
o] F ester
15
o]
a
J=n (\"/U\ 4-[1-(1H-Benzotriazole-5-
Compound N\) carbonyl)-piperidin-4-yl]-
146 Br piperazine-1-carboxylic acid 3-
i bromo-5-chloro-benzyl ester
20
[0}
NN (\ “/lk 4-[1-(1H-Benzotriazole-5-
Compound “\) carbonyl)-piperidin-4-yl]-
147 piperazine-1-carboxylic acid 3,5-
I dimethyl-benzyl ester
25
o]
8r
Je=N K\NJ\ 4-[1-(1H-Benzotriazole-5-
Compound N\/l carbonyl)-piperidin-4-yl]-
148 Br piperazine-1-carboxylic acid 3,5-
I dibromo-benzyl ester
30

JN (M N)k C’/\©\ 4-[1-(1H-Benzotriazole-5-
Compound "\) S carbonyl)-piperidin-4-yl}-
149 | piperazine-1-carboxylic acid 4-

methylsulfanyl-benzyl ester

35



br ono- 5-f | uor o- benzyl

car bonyl ) - pi peridi n-4-y1] -
35vaanpousd1156 4-[1
car bonyl ) - pi peri di n-4-y1] -

ester

br ono- 2-f | uor o- benzyl
Compound 157 4-[1-(1H Benzotri azol

pi perazi ne- 1-carboxylic acid 4- bronop-2, 6-difluoro-benzyl

ester 4-[1

ester

WO 20%%/115

-(1 H Benzotriazol e- 5-
pi per azi ne-1-carboxylic acid 4- brono-benzyl
-(1 HBenzotriazol e-5-
pi per azi ne- 1-carboxylic acid 4-

491PCT/ EP2010/ 001323 5 167

PCT/EP2010/001323

10

carbonyl) - pi peridin-4-y1] -

ester

1-{4-0-(1HBenzotriazol e-5- Conpoundcarbonyl) - pi peri di n-4-y1Fpi per azi n-

1601 F1-y1}-2-(4- trlfluoronethoxy

10

15

20

25

30

35

Compound
150

Compound
151

Compound
152

Compound
153

Compound
154

Compound
155

Compound
156

"'bYU

o

rbggmgy - et hanone
4-[1-(1H-Benzotriazole-5-

carbonyi)-piperidin-4-yi)-
piperazine-1-carboxylic acid 3,5-
dimethoxy-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl}-piperidin-4-yli}-
piperazine-1-carboxylic acid 4-
ethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
chloro-5-fluoro-benzyl ester

4-[1-(2-Ox0-2,3-dihydro-
benzothiazole-6-sulfonyl)-
piperidin-4-yl]-piperazine-1-

carboxylic acid 3,5-bis-
trifluoromethyl-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3-
bromo-5-fluoro-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
bromo-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
bromo-2-fluoro-benzyl ester



25 30 Conpound 161 4-[1 -(2-Thi oxo-2,3-di hydro-1 H

benzoi m dazol e- 5-carbonyl) - piperidin-4-yl)-piperazine-1 - carboxylic acid
3, 5- bi s- woi2blumasomret hyl - benzyl ester Conpound 162 PCT/EP2010/001323
4-[4-(1H Benzotri azol e-5- carbonyl) - pi perazin-1-y1}-

pi peri di ne- 1-carboxylic acid 3, 5- b{@-t rifluoromethyl -benzyl
2010/ 115491PCT/ EP2010/ 001323 168 Conpound 163 441

- (2-0xo0- 2, 3-di hydro- benzot hi azol e- 6-car bonyl) -

pi peri di n-4-y1Fpi perazi ne-1- carboxylic acid 3, 5-bis-
trifluoronethyl-benzyl ester 10 Conmpound 164

ester WO

5
[o] F
M O”)]\ D/J@\ 4-[1-(1H-Benzotriazole-5-
Compound Br carbonyl)-piperidin-4-yl)-
157 piperazine-1-carboxylic acid 4-
bromo-2,6-diflucro-benzyl ester
10
[o]
e (\ F 4-[1-(1 H-Be‘nzogri'azole-s-
Compound N F _ carbonyl)-piperidin-4-yl]-
158 O/ p piperazine-1-carboxylic acid 3-
fluoro-4-trifluoromethyl-benzyl
ester
15
o]
=N O = (1H-Benzotriazol-5-yl)-{4-{4-(5-
Compound Br bromo-benzofuran-2-carbonyl)-
159 piperazin-1-yl}-piperidin-1-yl}-
methanone
20
o]
N (o K@\ 1-{4-[1-(1H-Benzotriazole-5-
Compound “\) o carbonyl)-piperidin-4-yl]-piperazin-
160 r——*—F 1-yl}-2-(4-trifluoromethoxy-
F phenoxy)-ethanone
25
S Q F F
>\,‘m (\ 4-[1-(2-Thioxo-2,3-dihydro-1H-
Compound " F benzoimidazole-5-carbonyl)-
161 O/ . piperidin-4-yl)-piperazine-1-
I carboxylic acid 3,5-bis-
trifluoromethyl-benzy!l ester
30
Je=N F 4-[4-(1H-Benzotriazole-5-
Compound carbonyl)-piperazin-1-yl]-
162 N r piperidine-1-carboxylic acid 3,5-

35

bis-trifluoromethyl-benzyl ester



1444441 H Benzotri azol e- 5-
-y1}-3-(4-trifluoronethyl
- (1 H Bernwotnicaiasioe- 5-
1 -(3,5-bis-trifluoromnethyl
2010/ 115491PCT/ EP2010/ 001323 4-[1
car bonyl) - pi peri di n-4-y1] pi perazi ne-
trifluoronethyl -
car bonyl ) - pi peridin-4-yl11- plpera2|ne 1 -carboxyl
1-(3,5-bis-trifluoroneth I-phenyl)

acid (R -

-p-tolyl-1-

car bonyl )-pi peridin-4-
(3,5-bis-trif
car bonyl )- plperﬂﬁ?

met hy1- 5- phenyl -
car b®dnyl ) - pi peridi n-4-yl]-

10

15

20

25

30

35

Compound
164

Compound
165

Compound
166

Compound
167

Compound
~ 168

Compound
169

f ur an- 3 yl met byl

N=N

NV@Y\;

car bonyl
- phenyl) -
carbonyl) - pi peridin-4-yl] -
et hyl
1 H Benzotriazol e- 5-

-carboxylic acid 2,2,2-trifluoro-1
(1 H Benzotriazol e-5-

ic acid (S)-

ey F4-[ 1
Ii;oxyllc qghé?

et hyl

- phenyl) -
i
ester 4-(1 -

| est
. i

ester 4 [1F-

o] [0}
Neaa oV
¢dOF

A
O ;

ypi perazin-1 -yli-piperidin- 1
propane-1 , 3-di one 30 Conpound 169 4-[1
pi per azirm®201006813ROXY| i C

ester WO

R -

x Ic acid 3,5-bis-

( 1 H‘ Beﬁmbfoh@ﬁ |-Gyl ester
> ¥

pi perazi ne-1 -carboxylic acid

1-{4-[4-(1H-Benzotriazole-5-
carbonyl)-piperazin-1-yl]-piperidin-
1-yl}-3-(4-trifluoromethyl-phenyl)-
propane-1,3-dione

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 3,4-
difluoro-5-triftuoromethyi-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 3-
bromo-4-trifluoromethoxy-benzyl
ester

4-[1<(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl}-
piperazine-1-carboxylic acid 4-
difluoromethoxy-benzyl ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid 4-
difluoromethylsulfanyl-benzyl
ester

4-[1-(1H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
piperazine-1-carboxylic acid (R)-
1-(3,5-bis-trifluoromethyl-phenyl)-
ethyl ester

Oxo-BZJOJ‘ r{‘yldraégoI e-5-



chl or o- pheny1) - 4- et hyl -t hi azol - 5- yl net hyl
H Benzotri azol e-5- carbonyl) - pi peridi n-4- A- pi perazi ne-1-carboxylic acid

3- (4- chlwoaephiampl) - 2- oxo- oxazol i di n-5- yl net hyl est er pC3EPSoOpoOLRE 176 1
-(4-[1 -(1 H Benzotriazol e-5- carbonyl) - pi peridi n-4-yl]-pi perazi n-

but 1-one WO 2010/ 115491PCT/ EP2010/ 001323

ester 4-[1 -(1

1-y1}-3-(3, 4-di net hyl - pheny1) -
170 5 Conmpound 177 1 -{4-[1 -(1
carbonyl) - pi peri di n-4-yl1] - pi perazi n-
4-11 -(1 H Benzotrj azole-5-
xyI i C ag
ester

but an- 1- one

Fcar bonyl ) - pi peri di n-4-y1] -
(3,5-bis-trifluoronethyl-phkenyl)- cyCix

pi per azi ne-¢

e nzotriazol e-5-
1 -y1}-3-(4-trifluoronethyl-phenyl)-

-|[1q(1 H-Benzotriazole-5-
carbonyl)-piperidin-4-yi}-

Corr;;_;gund F piperazine-1-carboxylic acid
2,2,2-trifluoro-1-p-tolyl-1-
trifluoromethyl-ethyl ester

5
[0} F .
- (\N/“\ ° 4-[1-(1H-Benzotriazole-5-

Compound N _ carbonyl)-piperidin-4-yl}-

171 i piperazine-1-carboxylic acid (S)-
I 1-(3,5-bis-trifluoromethyl-phenyl)-
o ethyl ester
10
o F
NN I/\ g 4-(1-(1 H-Benzot'rigzole-S-
Compound n _ carbonyl)-piperidin-4-yl]-
172 O/ . plpera_lzmg-1 -carboxylic acid 1-
(3,5-bis-trifluoromethyi-phenyl)-
0 ethyl ester
15
o]
N M’@ 4-[1-(1H-Benzotriazole-5-
/ . . g
Compound ™ . carbpnyl)-plpendm_-4-yl]'~
173 piperazine-1-carboxylic acid 2-
methyl-5-phenyl-furan-3-yimethyl
© ester
20
[o]
Ne=n // 4-[1-(1 H-Benzotriazole-5-
carbonyl)-piperidin-4-yl]-
Con;r;zund piperazine-1-carboxylic acid 2-(4-
chloro-phenyl)-4-methyl-thiazol-5-
b ylmethy! ester
25
Q
S l/\/“\o/\(\_,Q-—c- 4-[1-(1H-Benzotriazole-5-
HN, carbonyl)-piperidin-4-yl}-

Compound o~ . . Y

175 o piperazine-1-carboxylic acud_ 3-(4-
chloro-phenyl)-2-oxo-oxazolidin-5-
e ylmethyl ester
30 o

NN (o 1-{4-[1-(1H-Benzotriazole-5-
Compound N\) carbonyl)-piperidin-4-yl}-piperazin-

176 O/ 1-yl}-3-(3,4-dimethyl-phenyl)-

butan-1-one

35



(1 HBenzotriazol -5-yl1)-(4-{442-(4- chloro-phenyl)-

cycl opropanecar bonyn- pi perazin- 1 -yl}-piperid in-1 -yl)-nmethanone
2-{444- ( WoBernzas4vitazol e- 5- car bonyl) - pi per azi n- 1- y1] - pipp&reprdo 104001323
1-y1}-N-(3,5-bis-trifluoronethyl- phenyl)-acetam de

2-{4-[4-(1H Benzotriazol e-5- carbonyd) - pi perazi n- 1- A- pi peri di n-

1-y1}- N (5-chl oro-2-nmet hoxy- phenyl)-acetam de 4-{[1-(1H Benzotri azol e- 5-
carbonyl) - pyrrolidin-3-A-nethyl - am no}-pi peridine-1-carboxylic acid
4-trifluoronethyl -benzyl ester 441 52 Oxo0-2, 3-di

hydr obenzooxazol e-6-sul f n,yl) pi pe n 4- 1] p| perazi ne- 1- carboxylic
acid 3-chloro- t riflu t hyI nzy es 1-{4-{1-(1H-Benzotriazole-5-
2010/ 115491P 26/ 001 H- Benzut b zo b‘HLV') piperidin-4-yl]-piperazin-
car bony1) - pi peri di'n-4-y1] - p| per azi ne-1fcar b&xVﬁ @ E‘%%O"Be”y' phenyl)-
bi s-trifluoronethyl -benzyl er 4-{4-[(1H Benzotri azol e-

car bony1) - am no] - cycl ohexyl} pi per azi ne- 1-carboxylic acid benzyl ester
4-{4-[ (1H Benzotri azol e-5- carbonyl)-am nol -cycl ohexyl}-
pi per azi ne- 1-carboxylic acid 3,5- bis-jri
H Benzotri azol e-5- carbo - am noj

piperazine-1-carboxylic acid 1-

acid 3- Compound O/
178
(3,5-bis-trifluoromethyl-phenyl)-

o] F cyclopropyl ester

F H r
| Ji- e pi per%arbonyl) plperlﬁ\zg}%?]?yl e

10
(o]
o\ (1H-Benzotriazol-5-yl)-(4-{4-[2-(4-
Compound chloro-phenyl)-
179 cyclopropanecarbonyl]-piperazin-
o 1-yi}-piperidin-1-yl}-methanone
v]
15
H F F
§ N/ON/\[( F 2-{4-[4-(1H-Benzotriazole-5-
Compound (\ ° carbonyl)-piperazin-1-yl]-piperidin-
180 N\/' F 1-yi}-N-(3,5-bis-trifluoromethyl-
¥ F phenyl)-acetamide
20
4 o~
=N - 2-{4-[4-(1H-Benzotriazole-5-
Compound '/\ ° carbonyl}-piperazin-1-yl]-piperidin-
181 N\) a 1-yl}-N-(5-chloro-2-methoxy-
phenyl)-acetamide
[0
25
HI 8
b\(@w/ 4-{[1-(1H-Benzotriazole-5-
Compound I Q . carbonyl)-pyrrolidin-3-yl]l-methyl-
182 C> I amino}-piperidine-1-carboxylic
o : ’ acid 4-trifluoromethyl-benzyl ester
(o]
30
H
o= o 4-{1-(2-Oxo0-~2,3-dihydro-
Compound P o t_;enz_opxazole-ﬁ-sulfqnyl )-
183 _ p|pend|n-_4-yl]-p|perazme-1 -
1\/N F carboxylic acid 3-chloro-5-
trifluoromethyl-benzyl ester

35

| uor onet hyl - benzyl ester 4-{4-[(1



chl oro-5-trifluoronethyl -benzyl ester 4-{4-[(1 H Benzotri azol e-5-
yam i no] - cycl ohexyl | - pi perazi ne-1-carboxylic acid 4-
trifluorowethywasdsianyl - benzyl ester Conmpound 189 4- { 2¢[r(EP2010/001323

H Benzotri azol e-5- carbonyl)-am no] -cycl ohexyl }- pi perazi ne-1-carboxylic
acid 3- fluoro-4-trifluoronethyl-bepzyl ester H WO

2010/ 115491PCT/ EP2010/ 001323 172 7. Use of a conpound as clained in any of
claimse 1 to 6 as autotaxin inhibitor. 58. Process for the preparation of a
conmpound according to fornulae (la), (Ib) or (I1) as clainmed in any of
claims 1 to 6 conprising the steps: (a) reacting a conmpound of the formula
(rrer), wherein L is selected fromthe group consisting of: 15 20 25 30
WO 2010/ 115491PCT/ EP2010/ 001323 173 25and W, W2, Y1, Rl, R2, R3a, Rda, V,

car bonyl

m have the neani ngs as indicated

5
=N M 4-[1-(1H-Benzotriazole-5-
Compound carbonyl)-piperidin-4-yl}-3-oxo-
184 piperazine-1-carboxylic acid 3,5-
bis-trifluoromethyl-benzyl ester
10
N N\ 0
) W—Q*N N-{ 4-{4-[(1H-Benzotriazole-5-
Compound 5 carbonyl)-amino]-cyclohexyl}-
185 piperazine-1-carboxylic acid
benzyl ester
15
) ° i 4-{4-[(1H-Benzotriazole-5-
Compound F carbonyl)-amino]-cyclohexyi}-
186 . piperazine-1-carboxylic acid 3,5-
N bis-trifluoromethyl-benzyl ester
o F
20
o
“ 4-{4-[(1H-Benzotriazole-5-
Compound o carbonyl}-amino]-cyciohexyl}-
187 piperazine-1-carboxylic acid 3-
i H £ chloro-5-trifluoromethyl-benzyl
by ester
25
o]
F 4-{4-[(1H-Benzotriazole-5-
Compound o g carbonyl)-amino)-cyclohexyl}-
188 piperazine-1-carboxylic acid 4-
N, H trifluoromethylsulfanyl-benzyl
H ester
30
o
(\v/u\ i 4-{4-[(1H-Benzotriazole-5-
Compound 0 carbonyl)-amino]-cyclohexyl}-
189 F piperazine-1-carboxylic acid 3-

35

fluoro-4-trifluoromethyl-benzyl
ester



in any of clains 1 to 6, with a conpound of the fornmula (I1Va) or (IVb),
wherein B, Y3, R3, R4, n have the neanings as indicated in any of clains 1
to 6, andweomvmsisnd sel ected fromthe group consisti ngPofi/EP20102/001323

car bonyl di i m dazol e, phosgene, di phosgene, triphosgene to yield a conpound
according to formulae (la), (Ib) onzpll) as indicated in any of 35clains 1
to 6, in which Z1 denotes "0" and Y2 denotes "0"; WO

2010/ 115491PCT/ EP2010/ 001323 wherein L is selected fromthe group

consi sting of: 1040-0+ :0-0+ and B, Y2. Y3, R3, R4, R3b, R4b, V, n, o
have the neanings as indicated in any of clains 1 to 6, wth a conmpound of
the fornulfa (\W9e ¥ epmpaumd gs ¢lgimed in ady obelaithsi ‘htoehgs ebitotaxai inbibtot 0 6, i n
whi ch Z1 denotes "0", and Yl denotes "-C(0)-"; or (c) reacting a conpound
of the formula (VIl) R3 R4 10wherein L, Y2, Y3, B, R3, R4, R3b, R4b, n, o
have the meanings as indicated in any of clains 1 to 6, with a conpound of
forrul a (\& 11 )Presessfon thejprepiatian of agompgundrccoming RIomMaae(lah ébjreani ngs as
i ndi cated in anya®fiamhed iﬁ}%)n@rotfelaﬁnsﬁ%g'cs}ngrigingm@ggﬁg according to

formulae (la), (Ib) or ( as 20indicated 1 n Clains 1 to 6, in

whi ch Z1 denoygs reddtingtd¢ompodfd 8t # forrdiFgf), - <(0) - ") ;

R3a R4a
L

10 /W2 Ay —

W1\ 1

N
R 2/ R1
(H1)

wherein L is selected from the group consisting of:
15
20
25
30

35



or (d) liberating themfromone of their functional derivatives (e.qg.
Wi th protection 25groups) by treating themw th an acidic, basic,

sol vol yziwg 20r0/hye ogenol yzi ng agent. and/ or converti ngraThaes@onni3an aci d
of a conmpound according to fornmulae (la), (Ib) or (Il) into one of its
salts. 30 9. Medi canent conprising ajy4 east one conpound as clained in any
of clains 1 to 6. 176 10. Medi canent conprising at |east one conpound as
claimed in any of clains 1 to 6 for use in the treatnent and/or prophylaxis
of physi ol ogi cal apd/ o§_pa _,Qphy*@o_cu/@rlqicond; Nong;\whi ch are caused,
medi at ed and/ or propadat y i ncheased _l/y5ophd thc M€id | evel s and/ or
the activation of autotaxin. 5 11. Medi canent conprising at |east one
conpound as clainmed in any of clains 1 to 6 for use in the treatnent and/or
prophyl axi s of phy’é'@:ﬁgi .and/ oy—pat si ol gghcal, condi tions sel ect ed
fromthe group cons ng@f“" "cé"ﬂgy\m muﬁN@@dﬂt tunours, benign
tuno®rs, solid tunours, vsarconmas, cardi nomas, hyperproliferative disorders,
carcinoids, Ew ng sarconas, Kaposi sarcomas, brain tunmours, tunours

originating fromtk ain and/or the nervous system and/or the neninges,
gliomas, glioblasto 4@ tobl asgt@sm sTomach{capaér Wi dney cancer,
ki dney cel | carci nomag, pr ost at e ncer, prost\aENe cl nomas, connective

ti ssue tunours, soft Pissue sarcomas, p&ncreas tunours, |iver tunours, head

tunours, neck tunpOksx | ngeal cagneger, ~0esophagaal ncer, thyroid
cancfy, osteosar co%"@mbl ast@ﬂ@ﬁsrmnm\_t}é@ar cancer, |ung
cancer, |ung adenocarcinoma, small cell Tung carci nof& bronchi al

carci nomas, breast épcancer, manmra car ci nopmas, intestinal cancer,

col orectal tunours, Yeql op—ar ci nomgsn restim ¢ ( Nofas, gynaecol ogi cal
tunours, ovary tuno aryan tU'n'un_r/s, rimy c er Nicervi cal cancer,

cervix carcinomas, cancer of body of uterus, corpus/“arcinonmas, endonetri al
carci nomas, urinary, bl adder cancer, urogenital tract cancer, bl adder

cancer, skin cancer, ithalial 25taRpurs<C squamous epi thelial carcinomg,
basald omas, spinali meg;N neNanonashy i At ao ula no , | eukaem as,
monocyt e | eukaeni a, "throni€ | eukaen as,

chronic mygel otic | eukaem a, chronic
| ynphatic | eukem a, ut eukaem';.s\ e nyel oti g—heukaem a, acute

| ynphati ¢ | eukemi % atigl 0ger = artefiNgsglierosis, opthalmc

di seases, choroi dal neovascul ari i oi;” di abgtix retinopathy,

inflammat ory di seases, aptjxitis,xpeurodegenerat+on, restenosis, wound

heal i ng and/ or transpl aﬁej ecti @dfl?? 13.”The medi cament as clainmed in
any if clains 9to_;1m rein the Ftament - i ed before and/or
during and/or after’ atnment with at ast one%nal

phar macol ogi cal | y agti\wve substance. 14,. Bharnmaceuticgl /conposition
conprising a therapeltical |y effecti v@ount of at |east one conmpound as
clainmed in any of cl a A to 6. 10~5 he pharmaceuti cal conposition as
clainmed in claim14 furth@?‘:‘corrprﬂ ihg at | east one additional conpound

sel ected fromthe group consisting of physiologically acceptable

exci pi ents, auxi biaiy.e djg4av aht pa, G i : or. .addi.t i onal
pharZ%aceuti cal | yFgécly\?\’/zvz’;jﬁb'glégg’eﬁg?%ég%ﬁh?\ﬁ%{h%g%%ﬁ%dgf é%'gc imed in
any of clainms 1 tnoany of chimgilito Sowih psomposnd hthaperotula dVayordiVct i ve anmpunt
of at | east one conpound as clained in any of clains 1 to 6 and/or at | east

one pharmaceuti cal ition as clained i R4any of claims 14 to 15 and a
t herapeutically effecliye anount of 2@at |east one further
phar macol ogi cal |y acti subst ghce ot herstha Yg’l’% conpound as clainmed in
any of claims 1 HOB\ 285y, R3

30 (tva), (IVb)

wherein B, Y3, R3, R4, n have the meanings as indicated in any of claims
110 6, and a compound selected from the group consisting of: 1,1'-
carbonyldiimidazole, phosgene, diphosgene, triphosgene to yield a
compound according to formulae (la), (Ib) or (ll) as indicated in any of

35 claims 1 to 6, in which Z, denotes “O” and Y, denotes “O”;
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or
(b) reacting a compound of the formula (V)
0O R3 R4

L
5 Oy ~y—B

R,b
Reb Fe (v)

wherein L is selected from the group consisting of:

10 H OO HO-O HO-Om
QO QT w00

& WO~ OO+ OO
oS O SO

20 +NQ /_;\~ ‘O‘"‘ d\—/H

X ><N

~N N -
N|\>-i— N \ ; '\_/'"_2j>
.y » ‘

25
and B, Y. Y3, R3, R4, R3b, R4b, V, n, 0 have the meanings as indicated
in any of claims 1 to 6, with a compound of the formula (V1)
30
(Vi)
wherein W;, W,, R1, R2, R3a, R4a, m have the meanings as indicated in
35

any of claims 1 to 6, to yield a compound according to formulae (la), (Ib) or
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(I1) as indicated in any of claims 1 to 6, in which Z, denotes “O”, and Y,
denotes “~C(O)-";

or
(c) reacting a compound of the formula (VIl)

0O R3 R4

QL _B
o Y nY

3
HO R,b
Rb R (vt

wherein L, Y3, Y3, B, R3, R4, R3b, R4b, n, o have the meanings as
indicated in any of claims 1 to 6, with a compound of formula (VIII)

l|?10
W, N\H
w
N
/ R1
R2 viny

wherein W;, W3, R1, R2, R10 have the meanings as indicated in any of

claims 1 to 6, to yield a compound according to formulae (la), (Ib) or (Il) as

indicated in any of claims 1 to 6, in which Z; denotes “O” and Y, denotes
“~N(R10)-C(0)~-");

or

(d) liberating them from one of their functional derivatives (e.g. with protection

groups) by treating them with an acidic, basic, solvolyzing or
hydrogenolyzing agent.

and/or converting a base or an acid of a compound according to formulae (la),

(Ib) or (1) into one of its salts.

Medicament comprising at least one compound as claimed in any of claims 1
to 6.

PCT/EP2010/001323
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1.

12.

176

Medicament comprising at least one compound as claimed in any of claims 1
to 6 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions, which are caused, mediated and/or propagated
by increased lysophosphatic acid levels and/or the activation of autotaxin.

Medicament comprising at least one compound as claimed in any of claims 1
to 6 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions selected from the group consisting of: “cancer,
tumour, malignant tumours, benign tumours, solid tumours, sarcomas,
carcinomas, hyperproliferative disorders, carcinoids, Ewing sarcomas, Kaposi
sarcomas, brain tumours, tumours originating from the brain and/or the
nervous system and/or the meninges, gliomas, glioblastomas,
neuroblastomas, stomach cancer, kidney cancer, kidney cell carcinomas,
prostate cancer, prostate carcinomas, connective tissue tumours, soft tissue
sarcomas, pancreas tumours, liver tumours, head tumours, neck tumours,
laryngeal cancer, oesophageal cancer, thyroid cancer, osteosarcomas,
retinoblastomas, thymoma, testicular cancer, lung cancer, lung
adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast
cancer, mamma carcinomas, intestinal cancer, colorectal tumours, colon
carcinomas, rectum carcinomas, gynaecological tumours, ovary
tumours/ovarian tumours, uterine cancer, cervical cancer, cervix carcinomas,
cancer of body of uterus, corpus carcinomas, endometrial carcinomas, urinary
bladder cancer, urogenital tract cancer, bladder cancer, skin cancer, epithelial
tumours, squamous epithelial carcinoma, basaliomas, spinaliomas,
melanomas, intraocular melanomas, leukaemias, monocyte leukaemia,
chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leukemia,
acute leukaemias, acute myelotic leukaemia, acute lymphatic leukemia,
lymphomas, angiogenesis, arteriosclerosis, opthalmic diseases, choroidal
neovascularization, diabetic retinopathy, inflammatory diseases, arthritis,

neurodegeneration, restenosis, wound healing and/or transplant rejection”.

The medicament as claimed in any of claims 9 to 11, wherein in such
medicament comprises at least one additional pharmacologically active

substance.
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13.

14.

15.

16.

177

The medicament as claimed in any of claims 9 to 11, wherein the medicament
is applied before and/or during and/or after treatment with at least one

additional pharmacologically active substance.

Pharmaceutical composition comprising a therapeutically effective amount of

at least one compound as claimed in any of claims 1 to 6.

The pharmaceutical composition as claimed in claim 14 further comprising at
least one additional compound selected from the group consisting of

physiologically acceptable excipients, auxiliaries, adjuvants, diluents, carriers
and/or additional pharmaceutically active substance other than the compound

as claimed in any of claims 1 to 5.

Kit comprising a therapeutically effective amount of at least one compound as
claimed in any of claims 1 to 6 and/or at least one pharmaceutical composition
as claimed in any of claims 14 to 15 and a therapeutically effective amount of

at least one further pharmacologically active substance other than the

compound as claimed in any of claims 1 to 6.



