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5 Techni &b 2hioalesBs2 The present invention relates to pgmriERe@OITSIEi Nne
derivatives as autotaxin inhibitors and the use of such conpounds for the
treatment and/or prophyl axis of physiol ogi cal and/or pat hophysi ol ogi cal
condi ti ons, which are caused, medi ated andlor pr opagat ed by increased

I ysophosphatl c acid level s and/or the acti vatl on of autotaxin,
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Cancer Research 1995, 1: 1223; Xu et al., Biochem J. 1995, 309: 933),
because it Desanstioor ns | ysophati dyl choline (LPC) to LPA (Tokunura et al., J.
Bi ol . Chem 2002, 277: 39436; Unezu-Goio et al., J. Biol. Chem 2002, 158:
227) . LPA is an intracellular |ipid nediator, which influences a

mul tiplicity of biologic and bi ochem cal processes such as snooth nuscle
cont r actd odechhicalfieicyt e aggregati on 20 and apoptosis (Tigyi et al., Prog.
Lipid Res. 2003, 42: 498; MIls et al., Nat. Rev. Cancer 2003, 3: 582;
Lynch et al. Pheptesedlipvahtivedela®80d pyridbpyB@)dine-deriviativeroaseautot@ainiishibitarsid i n
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933) . Tlmswfblfferergicaranerand pat hobi ol ogi cal processes are switched on

t hrough the activation of G protein coupled receptors by LPA (Contos et
al., Mol. Pharm 2000, 58: 1188). Increased |evels of LPA, altered receptor
expression and altered responses to LPA 30 may contribute to the
initiationPrigragressi on or outcone of ovarian cancer. Furthernore, LPA is
potentially also involved in prostate, breast, nelanoma, head and neck,
bowel and thyAmo@awaWéﬁr)ssthe\mzszme@esm%vp@ueW/lmew lysgphos-  For
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represents an inportant starting point for anti-tunor theray (MIlls et al.
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the inhibition of angiogenesis is an inportant starting point of 15 cancer
and tumor the[pR¥asBReRBANN & préfidiét M@c%ﬂ‘gmlférﬁldnos@%vﬁ Aiyratlon BRY [koaN,
Nat ure Reviews Drug Di scovery 200 6: gene5| s studies
suggest2%n vasivaiatp righbadng drsues. wiieh FatEregyii te dermetisn o metasiasga ¥y §t i on.
Though thi Saupenﬁ.béatda%ePﬁgsé&mwwhaﬁm bdutdtla®, BBHFPérﬁQU/ 1905 MRk Bes). known
PDEs, it is considered to be druggable by NCEs. 20No severe adverse ef fects
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novel target, the ampunt of preclinical data on protein production, in
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has been described but LPA itself is an excellent biomarker tao follow ATX
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Cheni stry L3RdtByreideaneers17: 1634- 1640). The there descri bed conpounds
represent |ipid anal ogues, which structurally share no simlarities with
t he conpounds of the present invention.




30Further prior art docunments are as follows: WD 2003/ 097615 is directed
to treatnent of fibroproliferative diseases, such as diabetic neuropat hy,

i nvol vi ngwDaemasd3seng a non-peptide small nol ecul e, sel @CTiRPROOY/OlIsAEi Ng t o
a transformng growh factor beta kinase receptor and adm nistering the WD
2010/ 063352PCT/ EP2009/ 007876 - 3 - nolecul ¢ to subjects. The patent
application does neither disclose pyri dopy?l m di nes nor does it nention the
i nhi bition of autotaxin. US 2003/0139431 relates to the use of
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R6 R5 wherein: W) 2010/ 063352PCT/ EP2009/007876 - 5 - Rl, R2are

| ndependently from each other selected fromthe group consisting of: (i)

" hydr ogersvoabiwe33s¢ CO9- C30) al kyl, cycl oal kyl, cycl oal kyl &CiEP000808reocycl yl ,
het erocycl yl al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl, hal ogen,
-F, 5-d, -Br, -1, -CN, -CF3, -N3, -NH2, -NHX1, -NX2X3, -NO2, -0OH - OCF3,
-SH, -0-S03H, -0P(0)(OH)2, -CHO - COCH, -O?O) NH2, - SQ3H, -P(O)(O—|)2
-C(0)-X4, -C(0)0-X5, -C(0)NH X6, - C(0)NX7X8, -0-X9, -0(-X10-0)a-H (a = 1,
2, 3, 4, 5)no|ecﬁ](etl§k]¢b[é):tsXIBe Phtent applRati@®) ddes rBither GiSEI03e plrBiopy(@{desO- X14,

-0C(0) - NHX15, X18) (0X19), - 0Si ( X20) (X21) ( X22) ,
OS(ngg X230 g’j"cm%‘ther\?ﬁr@‘é?nﬁg 6t 2502(()) xzzs -NHICEO) g(x27)( :

- NH- C( 0) - NH 4,
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-NH C(0) - N}iﬁﬂro@tléﬁiéoes niber AisOlps&lsgiddpyrindelines- id(r-does jt-nNhtion X&BnBibition of

- N(- C(0) - NX69: 0 X70) 2, - N(-C(0) - 20NH- 0- X71) (- C(0) - NX72-0- X73),, - C(S) - X74,
- C(S) - 0- X7BUOEXIG) 7 N\ x76, - C(S) - NX7T7X78, - C(0) - NH- 0- - X79,

“0(0) - re+ roRA0s RO RGaR Witiete o e e M Y orERes o,
- gg NX94%UW95ﬁggét0f REedjateéd dl}sg@séoé?iulcqﬁ @cge?uta( rﬁ?wu!wlbiﬁ;seaéﬁs{))auta(rﬁ) NHX98,
g(( S)- S) nbmﬁ phdp&l%ra Ite( % e, 'P%W?@'b%l‘ﬁll%ﬁeéﬂc’% The patent ap-

- C(S) - C(0) phe4tiob ¥bOs neither H)scloSe Pyritibiyrimidi S na( BleshtHiH@fibn the inhibition of
-C(9)-C(9)- {&%08X109 -0(0)- C(S)-NH2, -C(0)-C(S)-NHX110,
-¢(0) - (S) 2RI X112"; 30wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10,

Yoo, xav xoaNoabeidhzara flsiosgs hetedic iompdinls 198 undipg as SERoNGER: 20
X41 XA42. KibBors)Xf4eringlproteate enxgines dithe ciagulatiicascade ang2an KEBseXt  X55.
§§8 §§I% ﬁ’%‘fe%ﬁ%{“ @%eri%rdi@%s,cu@ %roé@éémé@lg{ dig%ers?’mrzbogﬁqgolicmg’

2010/ 06335 2irCHdeER200@bE0atRjITe andacutX@0ronA&IsynHRine. X8, paksn applRatfiorK86es X87,

X88, X89, ﬁgﬂier%?s]ciosé%%ridmmiéﬁés négg’oes it 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 usedfor the
20 treatment of central nervous system disorders, such as psychotic disorders, anxiety
disorders, movement disorders, mood disorders and neurodegenerative disorders. The
patent application does neither disclose pyridopyrimidines nor does it mention the inhi-

bition of autotaxin.

WO 2006/074147 describes 4-arylamino-quinazoline as caspase-3 cascade activa-
25 tors that can be used for the treatment of cancer, autoimmune diseases, autoimmune
lymphoproliferative syndrome, synovial cell hyperplasia, inflammation and viral infec-
tions. The patent application does neither disclose pyridopyrimidines nor does it men-

tion the inhibition of autotaxin.

WO 2006/108107 deals with diarylamine derivatives that are steroid hormone nu-
30 clear receptor modulators and can be used for the treatment of hypokalemia, hyperten-
sion, congestive heart failure, renal failure, artherosclerosis and obesity. The patent
application does neither disclose pyridopyrimidines nor does it mention the inhibition of

autotaxin.



X96, X97, X98, X99, X100, X101, X102, X103, X104, X105, X106, X107, X108,
X109, X110, X111, X112 are independently fromeach other selected fromthe
group comspxivg3sk: "al kyl, (C9- 5C30)al kyl, cycl oal kylPCTmEpPedooabisys al kyl ,
het erocycl yl, heterocyclylal kyl, aryl, arylal kyl, heteroaryl,

het er oaryl al kyI and wherein alternatively, X7, X8 and/ or X16, X17 and/or
X29, X30 and/or X36, X37 and/or X45, X46 a‘hd/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 X9¥0 2000030682 ¢ lates X1 8Kyl ai0e aampomndslmota&iﬂgn sheningl 1 ¢dnct,
X112 respegtiv t 0, I panal |y
above subsf '%l?@l%’?tg}sgﬁ Sts% 3 ?@E@ﬁk%’ té%%ﬁ%[(%}fatrc 9‘%8 %tﬁ?lnﬁqﬁﬁ ?Be%@gmﬁy from
each ot her teln,esmmtrtwtaedrwmmnamgastromlestmal dsntdecalesophaﬁlﬁﬁ andeggthma.

substi tuen R i r ch
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W th oné oinhinitioa ofdatdtaximl or di fferent substituents Z; with the proviso

t hat if R1, R2 together with the nitrogen atom which they are attached to
f or m " het er 0046l 3007/0/6084 describes ffureal bigycie besnetogmpdunds thabfusction amhepa-den-

o o i CFE SRR RS 3ndcan BEBEATYhY Featrferd Abpdfil &bRnbs O
(4-car boxywpalprﬁectuhnae‘l-'rie patent ébthqi@tnl dneﬁ@E#tlyér-dlmimmrldopﬁﬁmdmes nor does

(3-car boxy ) ridine-1-yl-carboxylic acid ethyl ester
(4- et hyl calt G‘Ij@ g'ne '55%"}%6 |°F186tny , 3-piperidine-1-yl-carboxylic acid

hyl I
el vot a8 11 oS EEBE Skl Se P hARI el tig chmpou it SARRREREERHNY |
cycl oal kyl receptor qakfeyatdy Ry Irecdpitre antaganistic adiiwtyeand/gch PIDESiphibitery activity.

“bar NepTHErgoellictng 5 Be e tdh iy ool BPscrgaserl ol flgpm s

-C(0) NH2, amf8idctile@ySuNetiotl Tee patert%@q)lﬂ:)ahm dFesingther gisolose xYridppyrixidhmesOH,
- X121- NHX122 X1 X113, X114, X115, X116, X117,
X118, X119, 0'3&055’ ?ifﬁwﬁ%ﬁ%ﬁﬁgp% in: X125 are independently from each
ot her | ect r
other 38, oL ehhe ARUGFLPLARERETY S R 00EE oro o serh s baPyras
het er ocycl ghee iseelevantyribyar kkinis appligatiorar y| al kyl , het eroaryl,
het er oaryl al kyl "; wherein optionally above substituents of
substituents group (i) can in 5turn independently from each ot her be
substituted with one or nore identical or different substituents Z, Rdis
i ndependenbDegcriptionof t¢ inventiohhe group consisting of: (i ) "hydr ogen, al kyl,
(C9- C30) al kyl, cycl oal kyl cl oal kyl al kyl, heterocycly
het er ocycl yi aTh@preswtymvenam%% WBIObJ*Hétf%P@é(WI nOVﬁleé?*@éWy'P@P'W‘F - X126-
10NHX127, -X128-NX129X130"; wherein X126, X127, X128, X129, X130 are
i ndeperi’@ent ly fromeach ot her selected fromt he gr oup consi sti ng of :

"al kyl, (C9-C30)al kyl, cycloal kyl, cycloal kyl al k het er oc
het er ocycl yl aT"P@@bJe%hO)f/Fhe %[PVP’HI'W“O'P]B?%FW&F'?PQ'WY?S?@PB%(??I"h Spe‘:tl@(/mer ein
opti onal I'y palRRii%y BRI fiHRIHeS RN afRSddchb Y © femauR (f 1) can in

R1 \N/RZ
N~ Xy~ N
R4
\ )l\ N
Ar N~ N R3
n
R6 RS )
wherein:
25 Ar is independently aryl or heteroaryl, which may optionally be substituted

with one or more identical or different substituents Z;



turn i ndependently from each other be substituted with one or nore
identical or different substituents Z; R5, R6are each independently from
each ot heawoeloassssd from the group con- sisting of: 20(iprT/Erpawogsne al kyl ,
(C9-C30) al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl yl,
het erocycl yl al kyl , aryl, arylal kyl, heter ﬁr yl, heteroarylal kyl; wherein
optional Iy above substituents of substituents group (i) can in turn
i ndependently from each other be substituted with one or nore i dentl cal or
di fferent sullRt R2uenars iddepzbdently fierpankl other seleeted ftasy ther@SavR ARNSIFHED
consisting of: (i) "hydrogen, alkyl, (C9-C30)alkyl, cycloal kyl,
cycl oal kyl al kyl , het erocycl yl, heterocyclylalkyl aryl arylalkyl
het eroaryl, heteroar | g
CNH2, - NHX131, NX13§*<T‘%§'§6QBR@M S 3°)E'k&g’°'°a'§| °y°i°a"<§gmyl 0P( 0) %’6‘4)%2
_CHO, - COOH, -C(0) NHﬁetercgmclylsD@HarylF!(raya('(&i-lﬁ@ema!ﬂ())‘etﬂ&%'a'kﬂ( b3legsn: 35,
C(O)NH-X136 - 0 3AX138, ~0-2.39 X1 ) 3 4, 5,
X121- 0) b- X142 (N%S|1 %%( 3 N7 611 yNax_ N& 0) ﬂ&(ﬁs Nkbkg Né’ _a)H - wo
2010/ 063352PCT/ EP2009/05);7-8518, —08‘303 (ONPH45,CHO. @ 4@)&'2!27—
- 0P(0) (0X148) (0X149) 1 (_Q ofHRXe, =NHC( 0) - NH2,
CNHC(0) - X154, - Nx1558¢0) %@éé'q N@@’L 4 5’“5)039_% é{:(o A X X158,
- NH C(0) - NX159X160, COINIAXE, ep-a(sxiez-xm&m*@(m A 455016@(-X1 1-0)e—

- NX165- C( 0) - NX166X16 2 8 1
-S(0) - x%z) - 5(02) - x%?%“l’\"jé(g ?N 1*7910(\@33 ng % 5&21—%4 %%7;8'”%11?’7
'EE% Gﬁhﬂ%éﬁxm) —0—&(?% g 87)( & M xzo&(; émgxwl
TN O 0) Nk 0- 092, PR RGOt MGy NAOIGRRe L AR xS BT, T
- N( - ©( 0) - NH- 0- X198) 2 C(ONG-X7) -lebem@)-mrk 2NH- C(O) —NX29X30, -NX31-

-N(- G(0) - N 0- XZOl)(q‘@%j]—N%ZN%éZ By _%@ AR Pabxp

-C(S) - NH X206, -C(S) X209, “NX210- 0- X211,
-C(S)-NH 0- X212, - 15E{SHPINX283-HXISAD.) )@@OjrSNF«#NHS)@ 42, -S(Oz)—X43 -

S0 IS e s A0 o

C(0)- C(0) - NH2, - C(0) SEXGPHKBENERS?), —C(N)-1HR) = iz, ~C(HINRLEA, —0- X231,
2D N - GRS SERar)-RiXSR Ploe Re0x61, -NH-

- g(( sg - g(( sg - NHX237, - Q(S)~-Nid s»fmmo)—Nm@)O , —\PB5-C(0)-NX66-O-

- C(0) - C( S) - NHX240, 1o 1330).X134,
(155 sk Wiar xa et RO oA R o KB AR e,
X147, X048, X149, x1$o4—0—2571>x&52(0)a&>5722—0@@§ ﬂ@kxwl5§(sk@56<75m%(ﬁ>—x158,
X159, X160, X161, 3 5, _X1 L NXEEDH-RE7Q,
X171, X172, X173, %Qﬁgc@f%nﬁg C(é}gg él% %?1@3 Nx181 2)2482
X183, X184, X185, x18118)eb1+870—>5@_238-0($0t$9<83x@9684x1©(9) ~NifgbH-%863-C{dlga
X195, X196, X197, %ﬁ" waz%g@)_@%,_m@gg 0.X293)-Ni204H-X@P5.c(SRO X206,

X207, X208, X209, 13, X214, 'X215. X216 X217, X218,
X219, X220, X221, X22\ﬂ=| NQI2K 93245 )-MXI3-NXIDXI6, xEAD)-(£)80-%9A5-C (830

X231, G52, X233, X230\ MiE2.-CleF% OfAiixoB2IH0) X8R0 -NABR 002 bks) 242 are

| ndepen ent |y from each ot from rou consi sting_ o

"al kyl, (Cg-C30)al kyIQ(Cﬁy@H%(Dky-IC(OMS&m@-kMWBS @kﬁ(s)—ﬁéﬁpécx&qs)*r

het erocycl yl al kyl, I I 3LI — —C(S)-
2010/ 063352PCT/ EP2009 q@d?@gé %(§¥ G(djgglﬁk O(Sfl%(O) Mgoeslxrgogl te(r gat ively
X137, X138 and/ or X14E(S)9&|427 —52{687-63(3)61‘8'9(1Wlﬁé(%)rr@ﬂ%)"“%ﬂ@@m%ﬁf‘:(@h'd/ or

X175, X176 and/or X1 X _ 1161 O& (BN (@5—NRPL1AX 1208 and/ or
X216, X217 and/or X21 ( ) (0 @rggﬁ (Sfé\ggx ‘@1 S(ag_g;(o? X225, X226 and/ or

X229, Xg30 Sand/ or X%?ere%%ﬁﬁ)@”%%ﬁ?ﬁ?% X23Re apellofo, XA 112343, x14.

respectively together can also form "het'erocyc 2. and the

physi ol ogi cal I'y acceﬁ&tﬂa%ﬁséﬂ? s)“&ié(r"ﬁv)ém\)@é Xé?oﬂ?%d‘s?“ §85v’é¥%§( 2nd

Stereo-i soners thereofyg ')d}g “8b ’3@131”‘)( )5@33 Faexasf xé) x’:ﬁ?' XBBLXIB x40 I n a
preferred enbodi nent er'ivatives accordi n% to formula (1)

r| m dl ne
are provided, wherei nX4'RI(42R/§é3é(4ﬁd@§e%ﬁ@ﬁf47yxﬁfgom%a?@9 §bheXS% e eet ed
fromthe group consi ska1&ss5 x56, X57, X58, X59, X80, X61, X62, X63, X64, X65, X66,

35 , X67, X68, X689, X70, X71, X72, X73, X74, X75, X76, X77, X78, X789,



of : 15(i) "hydrogen, alkyl, aryl, arylalkyl, heteroarylal kyl, heterocyclyl,
hetero- cyclylalkyl", wherein optionally above substituents of substituents
group (i)woaniwe3isarn i ndependently from each ot her be ®abgprRecgoes’evi t h one
or nore identical or different substituents Z selected fromthe group
consisting 20of: "-F, -d, -CN, -0-X243, -(C(0)-X244, -C(0)0-X245", wherein
X243, X244, X245 are |ndependently fronlea@h ot her selected fronlthe group
consisting of: "alkyl, (C9-C30)al kyl, cycloal kyl, cycl oal kyl al kyl,

het erocycl yl, heter oogeol ¥8alxsd, xsarx84 )GB*EyIXBBkm? X88t X89aX30, X91, X92

Whi ch ¢ hey ar s i t achEd R8P ERear ohe R K I X' L i RfE =t o
fstjgi;t ![ Lgt e?o\l/J\n t(r:]o(r)lgie )?:Oﬁnx)tﬁ%ts ,xdent Xtes, )Ologdjlilr_lfzmr)ﬁgfl e)rﬁmiﬁanetlndﬂnedenﬂ;ﬁl ect ed
Lyl 296007 ary MoRLFagsiner ARRar et ey M P DB ot cBletle

ég((af)%(- filsg i); N&gélk%dga)a?ylkg&q%yl lc?}(:&)afk@lak(yl , helehdcyXBh Cetertify@)yialkyl, aryl

X254, - C(0) - al kyl - @yﬂal&%@%ter_oe(%)heg? MM%&@‘%‘?‘?’E'”&@“%{X‘%?@I | al kyl |

- C(0) - het er oar yl al kyland@p&16: X{Dandret Xp9,X30 and/ot63B, X3T(dprdnei4sr Kegcl yl -
WO 2010/ 063352PCT/ EP20

-C(0) - het erocycl yl al WB(%r%% %?n&oa6¢§§ﬂlor X oy g8 amR(ar 5§%-687
-C( Cg ??\n& hlet( elr ocyclyl al)ahylofx%Bxge Qﬁg)ém%%d/er(x@? M6 saammr x99, X100

- N O)LN 3 - X268, -.
c( 0) N Ky kyl - NX269X27‘%7d fgﬂggr\iﬁﬁ)@%‘é‘?%% #&b% ﬁ%{ 3(%82?818%',‘359‘%&“&5?'NH ;
Shet eroaryl - X271, - CiéyeiiefZan-dko¥dia), ﬁéfarm:yﬂyIXNS) , -S(02)-X276, -S(02)-
al kyl - S(02) - X277, -S(02)-heteroaryl -hal ogen"; wherein X246, X247, X248,
X249, X250, X251, XZMeréﬁﬁﬂtloﬂéﬂﬁébO\)@&!ﬁ)stit(@ﬁt‘s of$2ibstjituett grouAH Tan X260,

X261, X262, X263, 4, X265, X X267 26 2 X270, X271, X272,
X273, X274, X275, ‘é’" Béﬁhg?’i‘ﬁ’q%‘éﬁ@ﬁ%ﬁﬂ géfi‘i&ﬁiﬂ%”t%&’é{gﬁ"St%é‘Pr%el ect ed
fromthe group COI’ISI $d|ermgalcn‘r diffenéit\subst{t@nt€20) al kyl , cycl oal kyl ,

15 or R1, R2 can together with the nitrogen atom to which they are attached to form

“heterocyclyl”, which is optionally substituted with one or more identical or different

substituents Z;

with the proviso that if R1, R2 together with the nitrogen atom which they are at-
tached to form “heterocyclyl”, which is optionally substituted with one or more iden-

20 tical or different substituents Z, “heterocyclyl” is not selected from the group con-
sisting of: “4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl), 3-piperidine-
1-yl-carboxylic acid (3-carboxy-piperidine-1-yl), 4-piperidine-1-yl-carboxylic acid
ethyl ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic acid
ethyl ester (3-ethylcarboxyate-piperidine-1-yl)“;

25 R3 is independently selected from the group consisting of:

(i) ,hydrogen, alkyl, (Cg-Cs0)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halogen, —F,
—Cl, -=Br, =I, —=CN, —CF3, -NH,, -NHX113, -NX114X115, -NO,, ~OH, —
OCF3;, —SH, -CHO, —COOH, —-C(O)NH,, —SO;H, —-C(O)NH-X116, —

30 C(O)NX117X118, —C(0)0O-X119, =X120-0OH, —X121-NHX122, -X123~-
NX124X125",

wherein X113, X114, X115, X116, X117, X118, X119, X120, X121,
X122, X123, X124, X125 are independently from each other selected



cycl oal kyl al kyl , heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroaryl al kyl" and wherein alternatively X246, X247 and/ or
X251, X25%0ant/w835X256, X257 and/ or X264, X265 and/ or XPEI/EPXRI007876
respectively together can also form"heterocyclyl”; 15with the proviso that
|f Rl, R2 together wi th the nitrogen atom which they are at- tached to form
heterocyclyl , which is opti onaIIy substifuted with one or nore identical
or different substltuents Z, "heterocyclyl"” is not selected fromthe group
consisting of: "4-pi pem‘ tele yeoub 8nsisting ok yalky, (@siGh,)alkyl, cycloalkyl, cycloalky-

(4- car boxy- pi peri di n y ridin bo i Cl

( 3- car boxy- pi peri di n Méroﬁxd&' BEI?’SF@JH‘XXM PB’E%W&&&%{(??W" Sl
ester (4-ethylcar boxyﬁ@mylpl peridine-1-yl), 3-pi peri di ne- 1-yl -carboxylic
acid ethyl ester (3-ethylcarboxyate-piperidine-1-y1)"; and the

physi ol ogi cal | y aCCGW\%EHneoﬁt&irfaﬁﬂy abevd subistituests qﬁlsoﬂstmg;stts goblp &) esn and

st er eo- |somers t her eof u m xtures there ratios. 25In a
further opreferred er‘rtt)lﬁ'ﬂl'?f%‘?te gﬂ‘g&f@&bﬁ?ﬁﬁtatfh% stlbtéeqa\(yggog%g 8%y to
for- mula (1) and abqentiedridediffeesrit substeugnto©¥j ded, wherein: Rl, Rare

i ndependently from each other selected fromthe group consi sti ng of: (i)
"hydrogen, prrpyl, i soiadépendepthesatbcted @baythe ghipzadnsisBhgibbxol yl ,
30pyridi nyl met hyl , piperidinylethyl, piperidinylpropyl, pyrrolidinylpropyl,
2, 3- di hydro-benzo[ 1,#]ideogeny hlkyl, \@reCR)altkyh gy cloalayl| gycﬁdmkytalle/umetérbcmw,s of
substituents group (i), can turn ind tl om e th
substituted with one h)Ster?ﬁyFl%(Pa%%1%%&%5%&%%58@59%@7@@ )%J" nt| cal or
di fferept substitueniNH@29elre2&NX120X180F group consi sting of. -F, -d,

-CN, nethyl, nethoxy, ethoxy, nethylcarbonyl, nethylcar- boxyat e-yI
(carboxoic acid net hy\}heeam e(n)26 X200 Xdp8xX¥1'29, &r30iaer iedepemienmfrcmreatcbget her

with the nitrogen ato e eattache
selected fromthe gr &t "88%5}"3‘& fcﬁ'@ﬁb grou%y?r}s(sﬁ él ny%%mce c%%;l
pi perazinyl ™, which auylecyxpdsallo;hakylyhaenbsyclylumaelromyd;lylalhylleawt angdalbylt hbiﬁltorcal

or different substi tue sellegt‘ed fromthe group consisting of:
“hydrogen, -COOH flI L?{)‘f rbert%r? YAt azol yl, pyridinyl, pyrimdinyl,

hyl di nyl ' hy| - i de. 1.DO- |,
et iyl B P! - e o BB B AR AT Ry
met hyl - car bonyl cyanarnieddpehdestiydfoony eactbothenbe gubstifutédwith one or more
met hoxy- et hoxy- net hyé‘ﬂ%‘gﬁ%m@iﬁ?{%’?{%ﬁgmu rﬂgkno nmet hyl - car bonyl ,

di et hyl - am noet hyI car onyI nmor phol i nyl - car bonyI
pyri di nyl - arb n \ i}
et hyl - pyr az oﬁ a‘ e %a?%tﬂ&%#&c{%%ﬁé@léalcﬁ% I%?@X’ected fro§r|t the group con
pyrrolidinyl-car bonyls;stlngtohyl pi per azi nyl - car bonyl

et hyl - pi perazi nyl - carbonyl, pro- 15 pyl-pi perazi nyI car bonyl ,

pyri di r3d - pi per azi nyl(t)cmdmwi alkaht(%prlfdeIqydlcaleylrre!dirgﬂ"ty@"bthr’qﬁltemcyc‘y'
benzoi m dazol yl - et hylhe‘f’e%&%@?@lw hé’rglr @YAIITy?tHéYéro%y F' J}YIEPT(?W bonyl ,

pyrrolidinyl-nmethyl-pyrrol pyri de-vyl
aci d i ot hyl am de-y 1 ap B0 éyftt"z%%é?%% fiefc st’r**“t‘“%f”%gﬁ'y)itﬁﬂféy' '
hydr oxy- et hyl ani de- yltyrngadepexgently fmaaglmpﬂteppe éﬁbﬁi@t?ﬁ withappexy1are aci d
i sopropyl am de-yl, caj %Xlldr%fe?%rq s%lﬂ?tllitﬁéﬁtﬁﬁyl a- mde-yl, carboxylic acid
C aci uranyl net

al Iyl am de-yI , carboxyTl yl)-anmi de-yl, carboxylic acid

pyri di | de-yl, ﬁrr{ag,5eftde%u9g}eec@ewomq@arm BylolsiAgiofie- yI , ~ car boxyl i c

acid (di rret hy am noet am de-y carboxylic acid

(di ethyl am noet hyl ) %5/ SRYPSYEL Sl Fcloalkyl, cycloalkylalkyl, het Iyl,
(di et hyl am nopr opyl )%g‘mﬂgﬂé{ en ﬂg g%%ﬁy o?éc'@gcﬁ}co? Lt cycoa ya y,%]eerog)r/;]:ye yl,

carboxylic acid (et hstsrognchpalkyl- ami, asilafiyl, t@éﬁreewylhﬁter%w'a"wb pleggn, —F
propyl)-am de-yl . carlgxg ¢, agh! CrELRK| ~NASXRAEA ¥H) AR 9, ~RR, hoxy1 i ¢

aci d bi s(net hoxy-ethyl)am de-yl, 'car oxe_/I ic acid
[

(chl oro) (I uoro)benzy® mQ@FyI-SWa%@Q; TOR@OBhyEHES 6O 1N He.c
aci d mejpoxy- propyl - ed@ iy _BeHROKY) -@(@F-b(%@ti@(b;@r-ﬁwé - ROMH-RXPsPaxy! i ¢

acid pyrldlnylnethyl-ester arboxylic acid

30pi peri di nyl - net hyl _GEVNX13R% IS, c%?ﬂﬂég m@)(-éﬂﬁ%%slﬂéa 7 loRo3 . Sprini ¢
acid ethyl ester, ox nkHRN L I _ 44 api oni c
acid et hyl ester, qﬁ suftgﬂgﬁ%sngtzg?hy5 foﬁ§$»n§?ﬁgﬁngﬁl onyl ,

t hi ophenyl - sul fonyl bronD pyri di nyl sul fonyl "

2010/ 063352PCT/ EP2009/ 007876 - 12 - tical or dlfferent substituents Z,
"heterocyclyr is not selected fromthe group consisting of:

"4-pi peridine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl),

3 plperldlnel yI carboxyllc aC|d (3 carboxy pi peridine-1-yl),

.



and the physiologically acceptable salts, derivatives, prodrugs, solvates
and stereo-isoners thereof, including m xtures thereof in all ratios.

In a yet wonotdw3gseef erred enbodi nent, pyridopyri m di nePAEMPREVI0ESI6
according to 10formula (1) and above enbodi nents are provi ded, wherein:
R3i s i ndependently selected fromthe group consisting of: (i) "hydrogen,
al kyl, methyl, -CF3, -CHO, -COOH, -C(0)NH28-- C(0)NH X278, -C(0)NX279X280,
-C(O)O-X281, -X282-0H, -CH2- OH, -X283- NHX284, - CH2- NHX285,

- X286- NX287X288, G*Zac@ma&exs,%—;c@)emmmmva—oxwﬂomaamoxm;L— X282,

e T OO B T L)
cyc: oialkklyl : hC%/(:l oal k|>¢¢1@l4kymx1bm‘,@)oxy53| )LNHJmow@oytSNLNHKQSKO)-NHLIMSB
Scoeptabl & oal ts, derNA Qe RaHAsgs e FaPRO P P hRIB% CBhehe-

the][ eof 5dl ntr:TL ugl ng {nmtmrenxhb@-r@(@‘)g—mm?hsvafm%(oz)—x168 ﬁy;;w{?oas(;nzmerl
preferred enbodi nen im gr i | §g§[§@|n  formul a
25(1) and above en‘oocﬁ1 nT prS b{]gg v%@r)a:‘ﬂ 3 %f) ndent | y
SeoL X202, X299 %&?@ﬁﬁ?@é"t‘m%?%"‘m‘?'”mx o o %55 are

i gfjﬁplend(egtgl &B; glmkeiaﬁiﬁ( 33%2:'8@@( 1&@‘5%{7&%‘2;3%&2&2\5? %EEL & I

het e)r/oc clylal kyl, ydl;)l{H)C él é?llgé ¢ Bsgqgsﬁr-mr ahg@{g ﬁp{fééy _y
2o|1?/506de§|25g{ Eggoo XipPgAg :1:1){— (U Ht-ﬂ—wﬂ}sﬂ‘!ﬁ a y emg%‘*gbre

|Sﬁcl udi ng m xtures tﬁireof GI’)I) al | raﬁ; ooy (er? ? ﬁ&@e& (8§erred
enbodi ment, pyri dopyr'1')f’r1si%‘9«aXEIZQP?ZvatEl \%é) S cﬁ%’d (t% (é}‘ (R;Z

cbove enbod: Tent s ar @ aamledC(she e o s e ALk et
an(cji t he physi ol ogi calq(Q)g@ESf@t‘é% %Lpgg")?%@‘h/é(tzl v'gsé %ge'ﬁ'd @lg)gg %6l vat gs ’
and stefgo- 10i sonersc 3-0-H14dio@)ANKENHeX 21 Heraah-NR-RKR16X217ps. 1 N
Jormil'a (1) and above ﬁ%&%ﬁ%ﬁé&zﬁé’%m Wl S Regana the
B o i O PN LR
anot her preferred entﬁ)@ K‘g{? %@ﬁyﬂgﬁ EH%@S& ¢(\¢3’[—P&® Né\@é@?%}ong tg
}‘02I mul ad( I % | and ?bOYGC )nenkasar@(guW(s&&demLe(@FcW233 -

i ndependen el ecte r

pyri gi n%ﬂ " ath ein >oﬁg@)r9ﬁagd&§?s‘ﬁg’% @%gﬂf %éﬁ)"gfbg'f%%{zgsgr oup (i)
can in turn independergxlsj)yc(fg)omHga@(splmsy_me(mbsc(s)uc@_m@bsmm er nore

i dentical or di fferené(031_18fé)i_hEﬁnj&o%_&eél)_eﬁﬁﬁ%&r_%s_@(sg_rﬁ%&ﬁ&qij;sti ng

wherein X131, X132, X133, X134, X135, X136, X137, X138, X139,
X140, X141, X142, X143, X144, X145, X146, X147, X148, X149, X150,
25 X151, X152, X153, X154, X155, X156, X157, X158, X159, X160, X161,
X162, X163, X164, X165, X166, X167, X168, X169, X170, X171, X172,
X173, X174, X175, X176, X177, X178, X179, X180, X181, X182, X183,
X184, X185, X186, X187, X188, X189, X190, X191, X192, X193, X194,
X195, X196, X197, X198, X199, X200, X201, X202, X203, X204, X205,
30 X206, X207, X208, X209, X210, X211, X212, X213, X214, X215, X216,
X217, X218, X219, X220, X221, X222, X223, X224, X225, X226, X227,
X228, X229, X230, X231, X232, X233, X234, X235, X236, X237, X238,
X239, X240, X241, X242 are independently from each other selected
from the group consisting of: ,alkyl, (Cs-Cso)alkyl, cycloalkyl, cycloalky-
35 lalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, het-



250f: "hal ogen, -F, -d, alkyl, nethyl, -0-X296, nethoxy", wherein X296 is
I ndependently from each other selected fromthe group consisting of:

"al kyl, (wg-2e80)adskyl, cycloal kyl, cycl oal kyl al kyl, het ecompeéoplog7876

het erocycl yl al kyl, aryl, arylal kyl, heteroaryl, heteroarylal kyl"; - 14 -
In a further preferred enbodi nent, pyridopyrimdine derivatives according
to formula (1) and above enbodi nents are p®evi ded which are selected from
the group consisting of: 0 Conpound 1 Benzyl-(5-pyrrolidin-

1-yl -pyrido[4,3- d] pBéFédﬂ/Igfk?l“ %hb!%erélﬁ‘aﬂ&natwelﬁ’(w? X438 and/o@@(rﬂﬁebmfhﬁ

2- Chl or o- benzyl 5- rrolidin-|-
S 16 - Y- ang or X159, X160 ar¥d/or)}2 66, X1E7 and/orl(1¥5 X176 and/or%(1)85

X186 and/or X190, X191 and/or X207, X208 and/or X216, X217 and/or
X219, X220 and/or X222, X223 and/or X225, X226 and/or X229, X230
5 and/or X235, X236 and/or X238, X239 and/or X241, X242 respectively

together can also form ,heterocyclyl®,

anm ne

n is0, 1, 2

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

isomers thereof, including mixtures thereof in all ratios.
10

In a preferred embodiment, pyridopyrimidine derivatives according to formula (1) are

provided, wherein:

R1, R2 are independently from each other selected from the group consisting
of:
15 (i) ,hydrogen, alkyl, aryl, arylalkyl, heteroarylalkyl, heterocyclyl, hetero-
cyclylalkyl”,

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 Z selected from the group consisting
20 of. “~F, —CI, —=CN, —0-X243, —-C(0)-X244, —C(0)0-X245",

wherein X243, X244, X245 are independently from each other selected
from the group consisting of: ,alkyl, (Cg-Cso)alkyl, cycloalkyl, cycloalky-
lalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, het-
eroarylalkyl",

25 or wherein R1, R2 can together with the nitrogen atom which they are attached to
form “heterocyclyl”, which is optionally substituted with one or more identical or dif-
ferent substituents Z selected from the group consisting of. “~COOH, —C(O)NH,,
heteroaryl, alkyl-COOH, alkyl-NX246X247, aryl-halogen, heterocyclylalkyl-X248,
—C(0)-X249, —C(O)—alkyl-NH,, —C(O)-alkyl-CN, —~C(O)-alkyl-C(0O)-X250, —C(O)—

30 alkyl-C(0O)-NX251X252, —C(O)—alkyl-O-alkyl-O-X253, —~C(O)-alkyl-O-C(O)—
X254, —-C(0)-alkyl-C(0)0O-X255, —C(O)-alkyl-NX256X257, —-C(O)—heteroarylalkyl,
—C(O)-heteroarylalkyl-X258, —C(O)-heterocyclyl-X259, —C(O)-heterocyclyl—



HN\ N Conpound N /(N 12HN N2-(2-Chloro- benzyl)-N5-(3, 4-
di nmet hoxy- phenyl) - pyrido[4, 3- d]pyrimdine-2,5- diamne - 17 -
N2- (2- Chiwoao10oeBasy 1) - N5- (2, 4- di net hoxy- phenyl) - pyri defC4/E®2009/007876
dl pyrim di ne-2,5- diam ne N2-(2-Chloro- benzyl)-N5-(3- isopropoxy-propyl)-
pyrido[ 4, 3- d]pyrimdine-2,5- diamne - 18 - 0 HN-1-1
-10 -
X260—OH, —C(O)-heterocyclylalkyl(-NH;)(=0), —C(0)0-X261, —-C(O)O-alkyl-O-
X262, —-C(0O)O-heterocyclylalkyl-X263, —-C(O)NX264X265, ~C(O)NH-X266, —
C(O)NH-alkyl-OH, —C(O)NH-alkyl-0-X267, -C(O)NH-alkyl-C(0)0O-X268, -
C(O)NH-alkyl-NX269X270, —C(O)NH-arylalkyl(-halogen)(—halogen), ~C(O)NH-
5 heteroaryl-X271, —C(O)N(X272-0-X273)(X274-0-X275), —S(0,)-X276, =S(0O,)-
alkyl-S(0,)-X277, —S(O,)-heteroaryl-halogen”,

wherein X246, X247, X248, X249, X250, X251, X252, X253, X254, X255, X256,
X257, X258, X259, X260, X261, X262, X263, X264, X265, X266, X267, X268,
X269, X270, X271, X272, X273, X274, X275, X276, X277 are independently from

10 each other selected from the group consisting of: ,alkyl, (Ce-Csp)alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroary-
lalkyl and wherein alternatively X246, X247 and/or X251, X252 and/or X256, X257
and/or X264, X265 and/or X269, X270 respectively together can also form ,hetero-
cyclyl®;

15 with the proviso that if R1, R2 together with the nitrogen atom which they are at-
tached to form “heterocyclyl”, which is optionally substituted with one or more iden-
tical or different substituents Z, “heterocyclyl” is not selected from the group con-
sisting of: “4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl), 3-piperidine-
1-yl-carboxylic acid (3-carboxy-piperidine-1-yl), 4-piperidine-1-yl-carboxylic acid

20 ethyl ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic acid
ethyl ester (3-ethylcarboxyate-piperidine-1-yl)*,

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

isomers thereof, including mixtures thereof in all ratios.

25 In a further preferred embodiment, pyridopyrimidine derivatives according to for-

mula (l) and above embodiments are provided, wherein:

R1, R2 are independently from each other selected from the group consisting
of:

(i) ,hydrogen, propyl, isobutyl, phenyl, benzyl, benzo[1,3]dioxolyl,
30 pyridinylmethyl, piperidinylethyl, piperidinylpropyl, pyrrolidinylpropyl, 2,3-
dihydro-benzo[1,4]dioxinyl”,

wherein optionally above substituents of substituents group (i) can in

turn independently from each other be substituted with one or more



N2- (2- Chl oro- benzyl)-N5-(3- pyrrolidin-1-yl- propyl)-pyrido[4,3-
d] pyri m di ne-2, 5- di am ne Conpound 17 Compound 19 N5-(4-Fl uoro- 2-
met hyl - phwoyedio/id23s2 ( 4- net hyl - benzyl) - pyri do[ 4, 3- d] pyr ipardire@92076 di am ne
- 19 - Compound 21 N2-(4-Fluoro- benzyl)-N5-(4-fluoro- phenyl)-pyrido[4, 3-
d] pyri m di ne-2,5- di am ne
-11 -
identical or different substituents Z selected from the group consisting
of: “—F, —Cl, —CN, methyl, methoxy, ethoxy, methylcarbonyl, methylcar-

boxyate-yl (carboxoic acid methyl ester), isopropoxy”;

or wherein R1, R2 can together with the nitrogen atom which they are attached to
5 form “heterocyclyl” selected from the group consisting of: “pyrrolidinyl, piperidinyl,
piperazinyl”’, which are optionally substituted with one or more identical or different
substituents Z selected from the group consisting of: “hydrogen, —COOH, fluoro-
phenyl, thiazolyl, pyridinyl, pyrimidinyl, methyl-piperidinyl-methyl, N,N-dimethyl-oxo-
butyramide, amino-butanone-yl, carboxy-methyl, pyridinyl-ethyl-amino-yl, pyridiny!-

10 propyl-amino-yl, methyl-carbonyl, cyano-methyl-carbonyl, butanonyl-carbonyl,
methoxy-ethoxy-methyl-carbonyl, dimethyl-amino-methyi-carbonyl, diethyl-amino-
ethyl-carbonyl, furanyl-carbonyl, morpholinyl-carbonyl, pyridinyl-methyl-carbonyl,
pyridinyl-ethyl-carbonyl, methyl-pyrazolyl-ethyl-carbonyl, imidazolyl-ethyl-carbonyl,
pyrrolidinyl-carbonyl, methyl-piperazinyl-carbonyl, ethyl-piperazinyl-carbonyl, pro-

15 pyl-piperazinyl-carbonyl, pyridinyl-piperazinyl-carbonyl, amino-pyrrolidone-methyil-
carbonyl, benzoimidazolyl-ethyl-carbonyl, hydroxyl-ethyl-piperazinyl-carbonyl, pyr-
rolidinyl-methyl-pyrrolidinyl-carbonyl, pyridinyl-acetamide-yl, methyl-carboxylic acid
amide-yl, carboxylic acid methylamide-yl, carboxylic acid dimethylamide-yl, carbox- .
ylic acid diethylamide-yl; carboxylic acid hydroxy-ethylamide-yl, carboxylic acid

20 propylamide-yl, carboxylic acid isopropylamide-yl, carboxylic acid cyclopropyla-
mide-yl, carboxylic acid allylamide-yl, carboxylic acid (furanylmethyl)-amide-yl, car-
boxylic acid pyridinyl-amide-yl, carboxylic acid (pyridinylmethyl)-amide-y!, carboxylic
acid (dimethylaminoethyl)-amide-yl, carboxylic acid (diethylaminoethyl)-amide-yl,
carboxylic acid (diethylaminopropyl)-amide-yl, carboxylic acid (methoxy-ethyl)-

25 amide-yl, carboxylic acid (methoxy-propyl)-amide-yl, carboxylic acid (ethoxy-
propyl)-amide-yi, carboxylic acid (methyl-isoxazolyl)-amide-yl, carboxylic acid
bis(methoxy-ethyl)amide-yl, carboxylic acid (chloro)(fluoro)benzylamide-yl, carbox-
ylic acid ethyl ester, carboxylic acid methoxy-propyl-ester, carboxylic acid ethoxy-
propyl-ester, carboxylic acid pyridinylmethyl-ester, carboxylic acid methyl-

30 piperidinyl-methyl-ester, acetic acid-oxo-ethyl ester, oxo-proprionic acid ethyl ester,
oxo-pentanoic acid methyl ester, carbonyl-amino-propionic acid ethyl ester, methyl-
sulfonyl, methyl-sulfonyl-methyl-sulfonyl, thiophenyl-sulfony!, bromo-pyridinyl-

suifonyl”;

with the proviso that if R1, R2 together with the nitrogen atom which they are at-

35 tached to form “heterocyclyl”, which is optionally substituted with one or more iden-



N2- (4- Fl uoro- benzyl)-N5-o0-tolyl- pyrido[4,3- d]pyrimdine-2,5- diamne
N2- (4- Fl uoro- benzyl)-N5-(4- nmethoxy-phenyl)- pyrido[4, 3- d]pyrimdine-2,5-
di am ne NRO(4roRlessse0- benzyl) - N5- (2-fl uoro- phenyl) - pyr iPGO[EL2B)9/007876
d] pyrimdine-2,5- diamne - 20 - Conpound 25 N5-(2,4-Difluoro-
phenyl) - N2- (4-fl uoro- benzyl)-pyrido[4,3- d]pyrimdine-2,5- diamne
Conpound 26 N5-Benzo[ 1, 3] di oxol- 5-yl-N2-124-fl uoro- benzyl)-pyrido[4, 3-
d] pyrimdine-2 ,5- diamne

tical or different substituents Z, “heterocyclyl” is not selected from the group con-

sisting of: “4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl), 3-piperidine-
1-yl-carboxylic acid (3-carboxy-piperidine-1-yl), 4-piperidine-1-yl-carboxylic acid
ethyl ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic acid

5 ethyl ester (3-ethylcarboxyate-piperidine-1-yl)*;

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

isomers thereof, including mixtures thereof in all ratios.

In a yet further preferred embodiment, pyridopyrimidine derivatives according to

10 formula (1) and above embodiments are provided, wherein:
R3 is independently selected from the group consisting of:

(i) ,hydrogen, alkyl, methyl, —CF3, <CHO, —COOH, —C(O)NH,, —
C(O)NH-X278, ~C(O)NX279X280, —C(0)0-X281, —X282—-OH, ~CH,—
OH, —X283-NHX284, ~CH,~NHX285, -X286-NX287X288, —~CH,—

15 NX289X290";

wherein X278, X279, X280, X281, X282, X283, X284, X285, X286,
X287, X288, X289, X290 are independently from each other selected
from the group consisting of: ,alkyl, (Co-Csp)alkyl, cycloalkyl, cycloalky-
lalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, het-

20 eroarylalkyl®;

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

isomers thereof, including mixtures thereof in all ratios.

In another preferred embodiment, pyridopyrimidine derivatives according to formula

25 (1) and above embodiments are provided, wherein:
R4 is independently selected from the group consisting of:
(i) ,hydrogen, alkyl, methyl, —-X291-NHX292, —X293-NX294X295°

wherein X291, X292, X293, X294, X295 are independently from each
other selected from the group consisting of: ,alkyl, (Cg-Cso)alkyl, cycloal-

30 kyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, het-
eroaryl, heteroarylalkyi*;



Conpound 28 N2-(4-Fluoro- benzyl)-N5-(4-fluoro- 2-nethyl-phenyl)-
pyrido[4,3- d]pyrimdine-2,5 diamne - 21 - Conpound 29 N5-
Benzo[ 1, 2v620z@8382 ol - 5-yl met hyl - N2- (4- fl uor o- benzyl) PCpyrrRaof0d7836
d] pyri m di ne-2,5- diam ne \NN2-(4-Fluoro- ConpoundN Kbenzyl)-N5-isobutyl -
pyrido[ 4, 3- 30d] pyri m di ne-2,5- diam ne Conpound 31 (2-Methoxy-benzyl)-
(5-pyrrolidin-1-yl- -13-

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

isomers thereof, including mixtures thereof in all ratios.

In yet another preferred embodiment, pyridopyrimidine derivatives according to

5 formula (l) and above embodiments are provided, wherein:

R5, R6  are independently from each other selected from the group consisting

of:
(i) ,hydrogen, alky!l, methyl*

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

10 isomers thereof, including mixtures thereof in all ratios.

in yet another preferred embodiment, pyridopyrimidine derivatives according to
formula (l) and above embodiments are provided, wherein:
n is 1;

15 and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

In yet another preferred embodiment, byridopyrimidine derivatives according to

formula (I) and above embodiments are provided, wherein:

20 Ar is independently selected from the group consisting of:

(i) ,phenyl, pyridinyl”;

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 Z selected from the group consisting
25 of: “halogen, —F, —Cl, alkyl, methyl, —-O—-X296, methoxy”,

wherein X296 is independently from each other selected from the group
consisting of: ,alkyl, (Cg-Cjo)alkyl, cycloalkyl, cycloalkylalkyl, heterocy-
clyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyi*;

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

30 isomers thereof, including mixtures thereof in all ratios.



pyrido[ 4, 3- d]pyrimdin-2-yl)- amne - 22 - HN N_  Conpound 34
N2- ( 2- Met hoxy- benzyl)-N5-o-tolyl- pyrido[4,3- d]pyrimdine-2,5- diam ne
N2- ( 2- MetwoOxyt0/doe3szy 1) - N5- (4- net hoxy- phenyl) - pyri do[ 4 P8T/EP2009/007876

dl pyrimdi ne-2,5- di am ne N2-(2-Methoxy- benzyl)-N5-p-tolyl- pyrido[4, 3-
d] pyri m di ne- 2, 5- 14

In a further preferred embodiment, pyridopyrimidine derivatives according to for-
mula (1) and above embodiments are provided which are selected from the group

consisting of:

7 \ o
e Benzyl-(5-pyrrolidin-
Compound Q_\N 1-yl-pyrido{4,3-

1 = dlpyrimidin-2-yl)-

H .
3 amine

N2-Benzyl-N5-(4-

N
Compound \I /< fluoro-phenyl)-
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F H d]pyrimidine-2,5-
diamine
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Compound \N Y, methoxy-phenyl)-

pyrido[4,3-

3 —0 HN d]pyrimidine-2,5-
diamine
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AN

N2-Benzyl-N5-(2,4
difluoro-phenyl)-
pyrido[4,3-

N
d]pyrimidine-2,5-
diamine

Compound
4

) 2
I L

n



di am ne

23 -

N5- (2, 3- Di hydr o-
benzyl) - pyrido[ 4, 3- d] pyrimdine-2,5- diam ne
N5- (4- Fl woceyoesasehyl - phenyl) - N2-
d] pyri m di ne-2,5- di am ne

benzo[ 1, 4] di oxi n-6- yl1)-N2-(2-nethoxy-
24 - Conpound 41

(2- met hoxy- benzyl) - PpPETIEPRG02/087876
Conpound 42 N2-(4-Chloro-

phenyl) - pyrido[ 4, 3- d] pyrim di ne-2, 5- diaqgne Compound 43

Compound
5

Compound
6

Compound
7

Compound
8

>
ol

HN

I
=
A

=
Ii\
z

N5-Benzo[1,3]dioxol-
5-yl-N2-benzyl-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-Benzyl-N5-(3,4-
dimethoxy-phenyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-Benzyl-N5-(4-
fluoro-2-methyl-
phenyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

(2-Chloro-benzyl)-(5-
pyrrolidin-1-yl-
pyrido[4,3-
d]pyrimidin-2-yl)-
amine

benzyl) - N5- (4-fl uoro-



N2- (4-Chl oro- benzyl)-N5-o-tolyl-
Cl Conmpound 44 N2-(4-Chl oro-
d] pyri m dvoeefy#w33sdi am ne

- 25 -

benzyl) - N5- (4- net hoxy- phenyl) -
N2- ( 4- Chl or o-

pyrido[ 4, 3- d] pyrimdine-2,5- diamne
pyrido[ 4, 3-

benzy 1 pcHEPLRIA07876

di fl uoro- phenyl)- pyrido[4, 3- d] pyrimdine-2,5- diamne

N5- Benzo[ 1, 3] di oxol- 5-yl-N2-(4-chloro-
d] pyri m di ne-2, 5- di am ne

Compound
9

Compound
10

Compound
11

Compound
12

N—

VAR

@ e
—0 H Cl

~
=7
NS
4

@%g%yl)-pyrido[4,3-

N2-(2-Chloro-
benzyl)-N5-(4-
methoxy-phenyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2,N5-Bis-(2-chloro-
benzyl)-pyrido{4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chioro-
benzyl)-N5-pyridin-3-
ylmethyl-pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chloro-
benzyl)-N5-(3,4-
dimethoxy-phenyl)-
pyridol[4,3-
d]pyrimidine-2,5-
diamine

NH



N2- (4- Chl or o-
d] pyri m di ne-2,5- diamne -
benzyl) - N§©(2410id6Bs5R 0-
di ami ne Conpound 50 442-(4-Chl oro-

26 -

d] pyri m di n-5- yl am no] - benzoi c acid nethy;_ester Cl

N5- ( 2, 5- Di net hoxy-

benzyl) - N5- (3, 4- di met hoxy- phenyl) -
Compound 49 N2-(4-Chl oro-
2- met hyl - phenyl ) -

pyridof 4, 3-

pyri do[ 4, 3- d] pprirErdimee B &-
pyridol 4, 3-
Compound 51

benzyl am no) -

H
\ ¢ 1-{4-[2-(2-Chloro-
\ N benzylamino)-
Compound N_/< pyrido[4,3-
13 H Cl d]pyrimidin-5-
0 ylamino]-phenyl}-
ethanone
/
(0] H \
: N2-(2-Chloro-
\ N benzyl)-N5-(2,4-
Compound N_< dimethoxy-phenyl)-
14 o H cl pyrido[4,3-
\ d}pyrimidine-2,5-
diamine
7 N\
0_/—/ - N N2-(2-Chloro-
N benzyl)-N5-(3-
Compound ‘< N <NH isopropoxy-propyl)-
15 o pyrido[4,3-
d]pyrimidine-2,5-
diamine
N
/A
<:>_~/—J = N2-(2-Chloro-
N \ N benzyl)-N5-(3-
Compound N—4 piperidin-1-yl-
16 propyl)-pyrido{4,3-

d]pyrimidine-2,5-
diamine



phenyl)-N2- (4- net hoxy-benzyl)- pyrido[4,3- d]pyrimdine-2,5- diamne O-
N5- (2, 4-Di fl uoro- phenyl)-N2-(4- nethoxy-benzyl)- pyrido[4, 3-

d] pyri m dvoeef/@33sdi ami ne - 27 - Conpound 53 N5- BenzoPtCTajpde0oxnos76

5-yl - N2- (4- net hoxy- benzyl)-pyrido[ 4, 3- d]pyrimdine-2,5- diamne Conpound
54 N5-(3, 4-Di net hoxy- phenyl)-N2-(4- net lp§)>_<y- benzyl)- pyrido[ 4, 3-

d] pyri m di ne-2, 5- di am ne

-
Hn_ﬂ N2-(2-Chloro-

N= benzyl)-N5-(3-
Compound \_/ \ pyrrolidin-1-yl-
17 N=< propyl)-pyrido[4,3-

d)pyrimidine-2,5-

HN: Cl
\@ diamine

Compound piperidin-1-yl-ethyl)-

18 pyrido[4,3-
d]pyrimidine-2,5-
N_%j diamine
Hb—Q
N5-(4-Fluoro-2-
\N_/<" methyl-phenyl)-N2-
F H

Compound (4-methyl-benzyl)-
d]pyrimidine-2,5-

diamine

W/
— — N2-(2-Chloro-
<:>N \ N_/< N benzyl)-N5-(2-
H Cl

(4-Fluoro-benzyl)-(5-

— N it
d _ pyrrolidin-1-yl-
Compoun N_< pyrido{4,3-

20 ™ d]pyrimidin-2-yl)-
amine



0- N5-(2,3-Di hydro- benzo[1, 4] di oxi n-6- y1)-N2-(4-nethoxy-
benzyl) - pyrido[ 4, 3- d] pyrimdine-2,5- diamne O0- Conpound 56

N5- (2, 4- Dvoevhioeysszphenyl1) - N2- (4- et hoxy-benzyl) - pyri @#cAP2609/007876
dl pyrimdine-2,5- diamne 0- - 28 - 442-(4-Methoxy- benzyl am no) -

pyrido[4,3- d]pyrimdin-5- ylamnol-benzopjtrile O- Conpound 59
W/
A N2-(4-Fluoro-
Compound Q "’_< benzyl)-N5-(4-fluoro-
21 F phenyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine
F
2 § \M_<N N2-(4-Fluoro-
Compound NH benzyl)-N5-o-tolyl-
22 pyrido[4,3-
d]pyrimidine-2,5-
diamine
F
AR
Q (W N2-(4-Fluoro-
7 benzyl)-N5-(4-
Compound -0 N_S methoxy-phenyl)-
23 pyrido[4,3-
d}pyrimidine-2,5-
diamine
F
N=—
F H \ /
@ \N_/<" N2-(4-Fluoro-
Compound NH benzyl)-N5-(2-fluoro-
24 phenyl)-pyrido[4,3-

d]pyrimidine-2,5-
diamine



N5- (4- Fl uor o- 2- net hyl - phenyl) - N2- (4- met hoxy-benzyl)- pyrido[4, 3-

d] pyri mdine-2,5- diamne O0- NH 1-(2-Benzylam no- pyridol[4, 3-

d] pyri m dwvo-28toyub}3s52pi peri di ne-4- carboxylic acid (fu- raoTapgéoamotsys ) -
am de Conpound 60 - 29 - Compound 61 HN o) 1-(2-Benzyl am no-
pyrido[ 4, 3- d]pyrimdin-5-yl)- piperidi ne-261- carboxylic acid iso-
propyl am de Tevs

] \ 7/
NN N5-(2,4-Difluoro-
Compound §j "’—< phenyl)-N2-(4-fluoro-

H benzyl)-pyrido[4,3-
25 d]pyrimidine-2,5-
diamine
F
- Y /°
> ¢ N5-Benzo[1,3]dioxol-
Compound N7 5-yl-N2-(4-fluoro-

benzyl)-pyrido[4,3-

HN>SN
26 dJpyrimidine-2,5-
diamine
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diamine
F .

AN
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/< benzyl)-N5-(4-fluoro-
Compound 2-methyl-phenyl)-

F
28 pyrido[4,3-
d]pyrimidine-2,5-
diamine
F



(N 1-[2-(2-Chloro- benzyl ami no)- pyrido[4,3- d]pyrimdin-5-ylF

pi peridi ne-4- carboxylic acid (pyri- din-3-ylnmethyl)- am de Conpound 62
Conpound W0 2010106235¢2- Chl or o- benzyl am no) - pyrido[ 4, 3- @CHREPRMONTSIS-y11-
pi peridi ne-4- carboxylic acid (2- dinethylamno- ethyl)-amde |iN

Compound
29

Compound
30

Compound
31

Compound
32

-21-

N5-
Benzo[1,2,5]oxadiaz
ol-5-ylmethyl-N2-(4-

fluoro-benzyl)-
pyrido{4,3-
d)pyrimidine-2,5-
diamine

N2-(4-Fluoro-
benzyl)-N5-isobutyl-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

(2-Methoxy-benzyl)-
(5-pyrrolidin-1-yl-
pyrido{4,3-
d]pyrimidin-2-yl)-
amine

N5-(2-Ethoxy-
phenyl)-N2-(2-
methoxy-benzyl)-
pyridof4,3-
d]pyrimidine-2,5-
diamine



- 30 - Compound 65 o 142-(2-Chloro- benzyl am no)- pyrido[4, 3-

d] pyri m di n-511] - piperidine-4- carboxylic acid (fu- ran-2-ylnethyl)- am de
- 31 - Cownpaorvhes2 142- (2- Chl oro- benzyl am no) - pyri doP¢TaP2009/007876

d] pyri m di n-5-yl]- piperidine-4- carboxylic acid cycl opropylam de Conpound
70 142-(2- Chl oro- benzyl am no) - pyrido[ 523- dl pyrimdin-5-ylF

pi peri di ne- 4-

N==

N5-(4-Fluoro-
phenyl)-N2-(2-
Compound methoxy-benzyl)-
pyrido[4,3-

33 A
d]pyrimidine-2,5-
diamine
TN/
NN N2-(2-Methoxy-
N—4 benzyl)-N5-o-tolyl-

Compound :
NH \ pyrido[4,3-
34 o d]pyrimidine-2,5-
diamine
N==
N2-(2-Methoxy-
\ benzyl)-N5-(4-
Compound N 1 methoxy-phenyl)-
35 —0 HN o— pyrido[4,3-
d]pyrimidine-2,5-
diamine
N=—
HN \ /
N N2-(2-Methoxy-
Compound \N / benzyl)-N5-p-tolyl-

pyrido{4,3-

36 HN o— djpyrimidine-2,5-
diamine



carboxylic acid (2- nethoxy-ethyl)- am de HN

142-(2- Chl or o- benzyl am no) -

car boxyl iwoaeioheads2 |yl am de RN

benzyl am no) - pyrido[4, 3- d] pyrimdin-5-ylj-
et hyl - pi perazin-1-y1)-

Compound
37

Compound
38

Compound
39

Compound
40

net hanone

Compound 72

-23-

Compound 71
pyrido[ 4, 3- d] pyrimdin-5-y1F piperidine-4-
(142- ( PCTHPRIO007876
pi peridin-4-yl)-(4-

N5-(2,4-Difluoro-
phenyl)-N2-(2-
methoxy-benzyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N5-(3,4-Dimethoxy-
phenyl)-N2-(2-
methoxy-benzyl)-
pyrido(4,3-
d)pyrimidine-2,5-
diamine

N5-(2,3-Dihydro-
benzo[1,4]dioxin-6-
y1)-N2-(2-methoxy-
benzyl)-pyrido[4,3-

d]pyrimidine-2,5-

diamine

N5-(2,4-Dimethoxy-
phenyl)-N2-(2-
methoxy-benzyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine



- 32 - Conpound 73 1-[2-(2-Chloro- benzylam no)- pyrido[4, 3-

d] pyri m di n-5-A- piperidine-4- carboxylic acid (3- nethoxy-propyl)- am de
NH 1-[2- (WoNetdsa3s2 benzyl am no)- pyrido[4, 3- d] pyri m diPeTBPR@B/007876

pi peri di ne-4- carboxylic acid (fu- ran-2-ylnethyl)- am de Conpound 74
Conpound 75 1-[2-(2-Methoxy- benzyl am noj;_pyrido[4,3- d]pyrimdin-5-yli-
pi peri di ne- 4-

Compound
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Compound
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Compound
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Compound
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N5-(4-Fluoro-2-
methyl-phenyl)-N2-
(2-methoxy-benzyl)-
pyrido[4,3-
dlpyrimidine-2,5-
diamine

N2-(4-Chloro-
benzyl)-N5-(4-fluoro-
phenyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(4-Chloro-
benzyl)-N5-o-tolyl-
pyrido[4,3-
d)pyrimidine-2,5-
diamine

N2-(4-Chloro-
benzyl)-N5-(4-
methoxy-phenyl)-
pyrido{4,3-
d]pyrimidine-2,5-
diamine



carboxylic acid (2- methoxy-ethyl)- am de Conpound 76 {1-[2-(2-Methoxy-
benzyl am no) - pyrido[4,3- d]pyrimdin-5-yl1]- piperidin-4-yl}-(4-

pyri di n- 2vel2e10piepsseazi n- 1-y1l) - met hanone - 33 - 1- [ PC@arhimolarsye
benzyl am no) - pyrido[4, 3- d] pyrimdin-511]- piperidine-4- carboxylic acid
(5- methyl-isoxazol-3- yl)-am de 142-(4- C?%or 0- benzyl am no)- pyrido[ 4, 3-
d] pyrim di n-5-y1J- piperidine-4- carboxylft acid pyri- din-3-ylamde

F \ 7/
N N2-(4-Chioro-
%j \N_/< benzyl)-N5-(2,4-
Compound . difluoro-phenyl)-
45 pyrido[4,3-
d)pyrimidine-2,5-
diamine
c
s
=N
§:/§L"‘ N5-Benzo[1,3]dioxol-
Compound N 7 5-yl-N2-(4-chloro-

benzyh)-pyrido[4,3-

W
46 d)pyrimidine-2,5-
diamine
<

N2-(4-Chloro-
benzyl)-N5-(3,4-
Compound dimethoxy-phenyl)-

N
47 pyrido[4,3-
d)pyrimidine-2,5-
diamine
) cl

\O
72
IL

)

N2-(4-Chloro-

_n
-

I
Z N
Ii\\

N benzy)-N5-(3,4-
Compound difluoro-phenyl)-
48 pyrido[4,3-
d)pyrimidine-2,5-
diamine
Ccl



Compound 79 o 1-[2-(4-Chloro- benzyl am no)- pyrido[4, 3-
cl]pyrimdin-5-yll- piperidine-4- carboxylic acid (fu- ran-2-ylmethyl)-
am de Wo28t0(0633301 or o- benzyl am no) - pyrido[ 4, 3- d] py PCERERR00950781§ -

pi peridin-4-y1}- pyrrolidin-1-yl- Nrethanone / - 34 - Conpound 81 14 HN
1-[2-(2-Chl oro- benzylam no)- pyrido[4, 3- 2&1]_ pyrimdin-5-y11- B

\ 7/
( N2-(4-Chloro-
benzyl)-N5-(4-fluoro-
Compound N—< 2-methyl-phenyl)-

/
F
49 W_Q pyrido[4,3-
N
Hb

d)pyrimidine-2,5-
diamine

\_7/

( 4-[2-(4-Chloro-
benzylamino)-

Compound N < pyrido[4,3-

50 / o)

O/ H
N\ /
Q ( N5-(2,5-Dimethoxy-
/< phenyl)-N2-(4-
Compound methoxy-benzyl)-

pyrido[4,3-
d]pyrimidine-2,5-
diamine

0_
51 o

N5-(2,4-Diflucro-
phenyl)-N2-(4-
methoxy-benzyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

F HN—Q

\ /N

Compound F; N H<
52

N
cl
N
/
d]pyrimidin-5-
ylamino]-benzoic
acid methyl ester
cl
O__
O_.



pi peridi ne-3- carboxylic acid (pyri- din-3-ylnethyl)- am de HN Conpound
82N71 \ - 142-(2-Chloro- benzylam no)- pyrido[4, 3- dl pyrimdin-5-yl]-

pi peri di ’®O02010¢mBIFxyl i ¢ acid pyri- din-3-ylam de Conpo®RQa/ER3009/007876

142- (2- Chl oro- benzyl am no)- pyrido[4, 3- d] pyrimdin-5-yl11- piperidine-3-
carboxylic acid (fu- ran-2-ylnethyl)- ani4le. 1-[2-(2-Chl oro-

benzyl am no) - pyrido[4,3- d]pyrimdin-5-yl1ll-

\ ¢ N5-Benzo[1,3]dioxol-
N
\_/ 5-yI-N2-(4-methoxy-
Compound mH benzyl)-pyrido[4,3-

53 dJpyrimidine-2,5-
diamine
\ 7/
\o . N5-(3,4-Dimethoxy-
\ /< phenyl)-N2-(4-
—0

Compound methoxy-benzyl)-
d]pyrimidine-2,5-

diamine

O_
TN/

O \ N LT
\ /< benzo[1,4]dioxin-6-
‘Compound < N yl)-N2-(4-methoxy-
55 benzyl)-pyrido[4,3-
d)pyrimidine-2,5-

diamine
phenyl)-N2-(4-

O_
O/ Hi
\_/
i § \ /N
Compound o H< methoxy-benzyl)-
\ pyrido[4,3-
d]pyrimidine-2,5-
diamine

O_

N5-(2,3-Dihydro-

N5-(2,4-Dimethoxy-

56



pi peridi ne-3- carboxylic acid (3- nethoxy-propyl)- amde 1-[2-(2-Chloro-
benzyl am no) - pyrido[4,3- d]pyrimdin-5-y1J- piperidine-3-

di - et hylwgi2d®/06835pF 3- ({142- ( 2- Chl or o-
N(d] pyri m din-5-yl]-

ethyl ester - 37 -

HNCI pi peri di ne- 3- carbonyl yam no) -
Compound 93 1-[2-(4~&§jhyl- benzyl am no) - pyrido[ 4, 3-

carboxylic acid

benzyl am no) - NPETIERe)02/087876

propi onic acid

d] pyrimdin-5-yl]- piperidine-3- carboxylic acid pyri- din-3-ylanide

Conmpound 94

Compound
57

Compound
58

Compound
59

Compound
60

4-[2-(4-Methoxy-
benzylamino)-
pyrido{4,3-
d)pyrimidin-5-
ylamino}-benzonitrile

N5-(3,4-Difluoro-
phenyl)-N2-(4-
methoxy-benzyl)-
pyrido([4,3-
d]pyrimidine-2,5-
diamine

N5-(4-Fluoro-2-
methyl-phenyl)-N2-
(4-methoxy-benzyl)-
pyrido{4,3-
d]pyrimidine-2,5-
diamine

1-(2-Benzylamino-
pyrido[4,3-

- d]pyrimidin-5-yl)-
piperidine-4-
carboxylic acid (fu-
ran-2-ylimethyl)-
amide



{1-[2-(4-Chloro- benzylam no)- pyrido[4,3- d]pyrimdin-5-yll-

pi peridin-3-yl)-(4- pyridin-2-yl- piperazin-1-y1l)- nethanone C Conpound
95 NI\ > wpODefodegss2Met hoxy- benzyl ami no) - pyrido[ 4, 3- dppyPaeodion?s3e y11-

pi peridin-3-yl)-(4- pyridin-2-yl- piperazin-1-yl)- nethanone O Conpound
96 142-(2-Chloro- benzyl am no) - g

HN
>—<:> \ / 1-(2-Benzylamino-
° pyrido[4,3-

Compound . N d]pyrimidin-5-yl)-
61 N—< piperidine-4-
H carboxylic acid iso-
propylamide
7N\
= 1-[2-(2-Chloro-
W benzytamino)-
pyrido[4,3-
Compound c?—/\j/"%\ / dJpyrimidin-5-yl]-
62 \ N__/<N piperidine-4-
a carboxylic acid (pyri-
din-3-ylmethyl)-
amide
/T {
1-{2-(2-Chloro-
benzylamino)-
ol _ )
pyrido[4,3-
Compound O%C \ 7 d]pyrimidin-5-yl]-
63 NN piperidine-4-
L . carboxylic acid (3-
’ diethylamino-propyl)-
amide
\
N—
g ~ 1-{2-(2-Chloro-

benzylamino)-

HN N=—
Compound O%CN‘§\:\/> pyrido[4,3-
\ N

d)pyrimidin-5-yl}-
64 N4 piperidine-4-

HN cl carboxylic acid (2-
dimethylamino-
ethyl)-amide



pyrido[ 4, 3- d] pyri mdin-5-yl]- piperidine-4- carboxylic acid (2-

di et hyl am no-ethyl)- amde 1- 38 - Conpound 97 {142-(2-Chloro-

benzyl amwo)2e10i¢835do[ 4, 3- d] pyri m di n-511] - pi peri di n- 4PET)EPEEDI/007876
propyl - pi perazin-1- yl)-nmethanone Conpound 98 1-[2-(2-Chloro-
benzyl am no) - pyrido[4, 3- d]pyrimdin-5-ydd- piperidine-4- carboxylic acid

(3- ethoxy-propyl)-am de (142-(2-Chl oro- benzyl am no) -
o X
= 1-[2-(2-Chloro-
H benzylamino)-
o) pyrido[4,3-
Compound d]pyrimidin-5-yl}-
65 piperidine-4-
N

=N @ carboxylic acid (fu-
/>_ N ran-2-ylmethyl)-

N/ " amide
“ {1-[2-(2-Chloro-

benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
a piperidin-4-yl}-

66 N —N
— />7NH pyrrolidin-1-yl-
N\ y N methanone

HN 1-[2-(2-Chloro-
\ /7 benzylamino)-
(o] ?
Compound WL a pynd_gm,g- '
rimidin-5-yl]-
67 N—% Py

H ol piperidine-4-
carboxylic acid iso-
propylamide

Compound

H§ N== 1-[2-(2-Chloro-
)——CN \ / benzylamino)-

) pyrido[4,3-
NN d]pyrimidin-5-yl]-

68 N piperidine-4-

HN Cl . .
carboxylic acid pro-
pylamide

Compound



pyrido[ 4, 3- d] pyri m di n-5-y1]- Opiperidin-3-y1)-(4- pyridin-2-yl-
pi perazin-1-yl)- methanone - 39 - 0 --c) 3-({142-(2-Chloro- benzyl am no)-
pyri do[ 4.\80 2diopgBisei di n-5111- pi peri di ne-4- car bonyl yampom)EP2moopiseai ¢ aci d

et hyl

ester Conpound 101

Compound

69

Compound

70

Compound

71

Compound

72

_ und Compound 102 , N 142-(2- Met hoxy- benzyl am no) -
pyrido[4,3- d]pyrimdin-5-yl1l- piperidinesf- carboxylic acid (3- Y :
et hoxy- propyl) - am de

1-[2-(2-Chloro-
benzylamino)-
pyrido{4,3-
d]pyrimidin-5-yi}-
piperidine-4-
carboxylic acid
cyclopropylamide

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
carboxylic acid (2-
methoxy-ethyl)-
amide

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
carboxylic acid al-
lylamide

{1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-ylJ-
piperidin-4-yl}-(4-
ethyl-piperazin-1-yl)-
methanone



Compound 103 /- 0\ / N
pyrido[ 4, 3- d] pyrimdin-5-yl1- piperidine-4-

/ \ N N-(

1-[ 2- (2- Met hoxy- benzyl am no) -

- 40 - Conpaord6im? OH 1-[2-(2-Chloro- benzyl am no) -

d] pyri m di n-5-y1F piperidine-4- carboxylic acid (2-
(2- Chl or o- benzyl ) - {5-

Compound 106

Compound
73

Compound
74

Compound
75

‘Compound

76

-32-

carboxylic acid di-

pYCILHPReDIBO7876

hydr oxy- et hyl ) - am de

1-[2-(2-Chloro-
benzylamino)-
pyrido{4,3-
d)pyrimidin-5-yl]-
piperidine-4-
carboxylic acid (3-
methoxy-propy!)-
amide

1-[2-(2-Methoxy-
benzylamino)-
pyridof4,3-
d)pyrimidin-5-yl]-
piperidine-4-
carboxylic acid (fu
ran-2-ylmethyl)-
amide

1-[2-(2-Methoxy-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
carboxylic acid (2-
methoxy-ethyl)-
amide

{1{2-(2-Methoxy-
benzylamino)-
pyrido[4,3-
d)pyrimidin-5-yl]-
piperidin-4-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
methanone

et hyl am

de



[4-(4-fluoro-phenyl)- piperazin-1-yl]- pyrido[4,3- d]pyrimdi

: , yrimdin-2-yl}-
am ne Conpound 107 2 142-(2-Chloro- benzyl am no)- pyrido[4, 3- v

d] pyri m dw-28100063352pi peri di ne-4- carboxylic acid am i d@CTEP20095/00787471- N
N1,1,ej H Compound 108 2-{442-(2-Chl oro- benzyl am no) -

Compound
77

Compound
78

Compound
79

Compound
80

-33-

1-[2-(2-Methoxy-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidine-4-
carboxylic acid (5-
methyl-isoxazol-3-
yl}-amide

1-[2-(4-Chloro-
benzylamino)-
pyrido{4,3-
d)pyrimidin-5-yl}-
piperidine-4-
carboxylic acid pyri-
din-3-ylamide

1-[2-(4-Chloro-
benzylamino)-
pyrido{4,3-
d)pyrimidin-5-yl}-
piperidine-4-
carboxylic acid (fu-
ran-2-ylmethyl)-
amide

{1-[2-(4-Chloro-
benzylamino)-
pyrido[4,3-
d}pyrimidin-5-yl}-
piperidin-4-yl}-
pyrrolidin-1-yl-
methanone



pyrido[ 4, 3- d] pyrimdin-5-yll-
(2-Chl oro-benzyl) 45-

- 41 -

pi perazin-1-y1}
(4-thiazol -2-yl -

d] pyri m dvo-28tyubl3s2am ne (2- Chl oro- benzyl)-{5-

pi peri di n-4-yl met hyl ) -

(2-Chl oro-benzyl)-|
d] pyri mdin-2-y1]-
pi perazin-111) -

Compound
81

Compound
82

Compound
83

Compound

84

pi perazin-1- A-
5- (4-pyridin-2-yl- pi
am ne (2-Chl oro-benzyl)-[5-

pyrido[ 4, 3- d]lpyrimdin-2-yll- am ne

HN \ N

-

QPQ
HN \ N
e
N HN

6'

-N- pyridin-3-yl- acetam de

pi perazin-1-yl)-. pyrido[4,3-
[ 4- (1- r n@ChyEP2009/007876

pyrido[ 4, 3- d]pyrimdin-2-yll- am ne

grazin-1-yl)- pyrido[4,3-
(4-pyrinzgin-2-yl-

1-[2-(2-Chloro-
benzylamino)-
pyridof4,3-
d]pyrimidin-5-yl]-
piperidine-3-
carboxylic acid (pyri-
din-3-ylmethyl)-
amide

1-[2-(2-Chloro-
benzylamino)-
pyrido{4,3-
d]pyrimidin-5-yl]-
piperidine-3-
carboxylic acid pyri-
din-3-ylamide

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yi}-
piperidine-3-
carboxylic acid (fu-
ran-2-ylmethyl)-
amide

1-[2-(2-Chloro-
benzylamino)-
pyrido(4,3-
d]pyrimidin-5-yl}-
piperidine-3-
carboxylic acid iso-
propylamide



Compound 113 (4-(2-(2-Chloro- benzylam no)- pyrido[4,3- d]pyrimdin-5-yl1]-
pi perazi n-1-yl}-furan- 2-yl-nethanone Conpound 114 4-[2-(2-Chloro-

benzyl amwo)2e10pp8isdo[ 4, 3- d] pyri m di n-5-y1J- pi perazi nePCI/EPa0000O%I876 ¢ aci d
et hyl ester Conpound 115 1-(442-(2-Chloro- benzylam no)- pyrido[4, 3-

dl pyri m din-5-y1]- piperazin-1-yll- et ha_n§g1_e Conpound 116

(4-[2-(2-Chl oro- benzyl am no) -

NN/ 1-[2-(2-Chloro-
H N benzylamino)-
\ ido[4,3-
AN /< pyrido|
H cl

d
Compoun dlpyrimidin-5-yl}-

85 piperidine-3-
carboxylic acid pro-
pylamide
" 1-[2-(2-Chloro-
benzylamino)-
\ ¢ pyrido[4,3-

c nd
ompou N ) d]pyrimidin-5-yl}-
36 pam piperidine-3-

" carboxylic acid
1 cyclopropylamide

7 0 1-[2-(2-Chloro-
! benzylamino)-
pyrido[4,3-

Compound m}/"@ d]pyrimidin-5-yl}-
87 piperidine-3-
’ ) _N>fM-I 3 carboxylic acid (5-
- N/ methyl-isoxazol-3-
\_/ yl)-amide

N—
N
\ 7/ 1-[2-(2-Chiloro-
N benzylamino)-
HN S pyrido[4,3-

Compound
P O_/‘J © N dlpyrimidin-5-yl}-
88 H piperidine-3-

Cl
—/ , carboxylic acid (3-
ethoxy-propyl)-amide



pyrido[ 4, 3- d] pyri mdin-5-yl1]- piperazin-1-yll- norpholin-4-yl- rnethanone
- 43 - 442-(2-Chl oro- benzylam no)- pyrido[4,3- cl]pyrimdin-5-yli-

pi per azi neoRo100msIsexyl i c acid (fu- ran-2-ylnmethyl)- am ®E€TEPR®IOLITHI or o-
benzyl am no) - pyrido[4, 3- cl]pyrimdin-5-yl]- piperidine-4- carboxylic acid
ethyl ester 1-{442-(2-Chloro- benzylam nojg_pyrido[4,3- d]pyrimdin-5-yl]-
pi perazi n-1-yl}-2- pyridin-2-yl-ethanone Conpound 120 1-{442-(2-Chloro-
benzyl am no) -

NN/ {1-[2-(2-Chloro-
N/ \ 4 N benzylamino)-
/ /) pyrido[4,3-
Compound A 0 N—< d]pyrimidin-5-y|]-

89 H ¢l piperidin-3-y1}-(4-
ethyl-piperazin-1-yl)-
methanone

N—
1-[2-(2-Chloro-
\ ¢ benzylamino)-
H N pyrido[4,3-
Compound o) \N—/< d]pyrimidin-5-yl}-
90 H cl piperidine-3-
/ carboxylic acid (3-
methoxy-propyl)-
amide
N=
( NN/ 1-[2-(2-Chloro-
benzylamino)-
N A pyrido[4,3-
Compound < o N- d]pyrimidin-5-yl]-
91 HN cl piperidine-3-
carboxylic acid di-
ethylamide
N—
NN/ 3-({1-[2-(2-Chioro-
benzylamino)-
HN \ /N pyrido[4,3-
N d]pyrimidin-5-yl]-

Compound o
92 . HN cl piperidine-3-
_/ carbonyl}-amino)-
propionic acid ethyl
b ester



pyrido[ 4, 3- d] pyri mdin-5-yl]- piperazin-1-y1}-3-(1- nethyl-1H pyrazol -4-
yl) - propan-1l-one - 44 - Conpound 121 0 1-{4-[2-(2-Chl oro- benzyl am no) -
pyri do[ 4,\80 2diopgsisai di n- 5- M pi perazi n-1-yl}-2- pyridi nPBTHEHP2@VI00T306 e
1-{412-(2-Chl oro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yll-

pi perazin-1-y1l}-3- (1Him dazol-4-yl)- prgpan-1-one Conpound 122

Conpound

\ 7/ 1-[2-(4-Methyl-
N benzylamino)-
pyrido(4,3-
d]pyrimidin-5-yl}-
93 — piperidine-3-
carboxylic acid pyri-
din-3-ylamide

\_/ {1-[2-(4-Chloro-
- /N benzylamino)-
N\ 7\ / pyrido([4,3-

\
Compound © 4 d]pyrimidin-5-yl}-

N
/
H "
94 piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
N
o

Compound 7\ °

cl methanone

\ 7/

O &
__/ o N—<
H

{1-[2-(4-Methoxy- -
benzylamino)-
pyrido[4,3-
dipyrimidin-5-yl]-
piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
— methanone

Compound
95

g“’\ 1-{2-(2-Chloro-

benzylamino)-

N N pyrido{4,3-
Compound 0%‘@ \ dJpyrimidin-5-yl}-
" piperidine-4-

96 w=( carboxylic acid (2-

2 diethylamino-ethyl)-
amide



123 1-{442-(2-Chl oro- benzyl am no)- pyrido[4, 3- d]pyrim din-5-yl)-
pi perazin-1-yl}- pentane-1, 4-dione Conpound 124 1-{4-[2-(2-Chloro-
benzyl amwo)e10p835do[ 4, 3- d] pyrim di n-5-yli- piperazin- PCYEP2@9/007876
pyridin-2-yl-propan- 1-one - 45 - Conpound 125 4-{4-[2-(2-Chloro-
benzyl am no) - pyrido[4,3- d]pyrimdin-5-ygi- piperazin-1-yl)-N N

di met hyl- 4- oxo- but yram de Conpound 12)?

Q {1-[2-(2-Chiloro-
benzylamino)-
Compound }—C & pyrido[4,3-
° d]pyrimidin-5-y!]-
97 = piperidin-4-yl}-(4-

8 propyl-piperazin-1-
m—b yl)-methanone

o
% 1-[2-(2-Chloro-
benzylamino)-
Compound M N\ pyridof4,3-
/’_\JN—\, < d)pyrimidin-5-yl}-
98 N piperidine-4-
o carboxylic acid (3-
M_@ ethoxy-propyl)-amide
4
{1-[2-(2-Chloro-
/N benzylamino)-
N i -
pyrido[4,3
Compound o N=< d]pyrimidin-5-yi}-
99 Cl piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
methanone
FooHn— A
7 N N2-(2-Chioro-
Compound N__:< benzyl)-N5-(2-fluoro-
phenyl)-pyrido[4,3-

100 HN cl d]pyrimidine-2,5-
diamine



Compound 128 3-{442-(2-Chl oro- benzyl am no)- pyrido[4, 3-

d] pyri mdi n-5-y1]- piperazin-1-yl}-3- oxo-propionitrile Conpound 129
3-{4-[ 2- (WoCGhloarwsss2benzyl am no) - pyrido[4, 3- d] pyrim di mc5HEP2§09/007876
pi perazin-1-yl}-3- oxo-propionic acid ethyl ester - 46 - Conmpound
1-{442-(2-Cnhl oro- benzyl am no)- pyrido[443- d]pyrimdin-5-yl]-

pi perazi n-1-yl1}-2- di nmet hyl am no-

(o]
el

— 3-({1-[2-(2-Chloro-
benzylamino)-
: ™ 7\ pyrido(4,3-
Compound O%C { dlpyrimidin-5-yl]-
8. piperidine-4-
101 = carbonyl}-amino)-

c -
propionic acid ethyl
ester

benzylamino)-
A pyridof4,3-
Compound oﬁ@% { d)pyrimidin-5-yl]-
102 /N:< piperidine-4-
carboxylic acid (3-

HI o— ’
N—G ethoxy-propyl)-amide

2 1-[2-(2-Methoxy-

7 N\ 1-[2-(2-Methoxy-
{ benzylamino)-

7 pyrido[4,3-

Compound N=< \ d]pyrimidin-5-yl}-

103 ' 0 piperidine-4-
carboxylic acid di-
ethylamide
A
N
N

{1-[2-(2-Chloro-
/N benzylamino)-
pyrido[4,3-
Compound ~— o = d]pyrimidin-5-yl]-
H

104 cl piperidin-3-yl}-(4-
methyl-piperazin-1-
yl)}-methanone

130



et hanone Compound 131 5-{4-[2-(2-Chloro-

dl pyrimdin-5-yll-
d] pyri mdin-5-y1}-

(S)-3-Am no-1-(2-{4-

dl pyrimdin-5-yli-
Conmpound

Compound
105

Compound
106

Compound
107

Compound
108

pi perazi n-1-yl}-5-

pi perazin-1-y1}-
[2-(2-chl oro- benzyl
pi perazi n-1-yl}-2-

0XO0

i Xy SN

be

0X0- pent anoi ¢ aci d net hyl
Conpound W8201068852n0- 1- { 442- (2- chl or o- benzyl am no) -
but an- 1- one

W

nzyl am no) - pyrido[ 4, 3-
ester
pYyCiradppeboB6e7876
Conmpound 133

no) - pyrido[ 4, 3-

hyl ) -pyrrolidin- 2-one

OH

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d)pyrimidin-5-yi}-
piperidine-4-
carboxylic acid (2-
hydroxy-ethyl)-amide

(2-Chloro-benzyl)-{5-
[4-(4-fluoro-phenyl)-
piperazin-1-yl]-
pyrido[4,3-
d]pyrimidin-2-y!}-
amine

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
carboxylic acid am-
ide

2-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperazin-1-yl}-N-
pyridin-3-yl-
acetamide



135 r 1-{442-(2-Chloro- oy, benzylam no)- Opyrido[4,3- d]pyrimdin-5-yl]-
NLNpi perazi n-1-y1}-3- diethyl am no-propan- Hl-one -48 - rr Conpound 138
1-{442- (2WQarbww33sRenzyl am no) - pyrido[ 4, 3- Ndi pyri m di RCHAEP2009/007876

pi perazin-1-yl)-2- pyridin-4-yl-ethanone Conpound 139 142-(2-Chloro-

benzyl am no) - pyrido[4, 3- d] pyrim di n-5-yIJ - piperidine-4- carboxylic acid
me- thylam de -41-

N\
5\(”
@ (2-Chloro-benzyl)-[5-

(4-thiazol-2-yl-
Compound piperazin-1-yl)-
109 a Xy pyrido[4,3-
| d]pyrimidin-2-yl]-
N S amine
KO/ (2-Chloro-benzyl)-{5-
[4-(1-methyl-
Compound piperidin-4-ylmethyl)-
piperazin-1-yl}-
110 ¢l TSN pyrido[4,3-
LA djpyrimidin-2-y}-
H amine
=
N ‘
C: (2-Chloro-benzyl)-[5-
(4-pyridin-2-yi-
Compound j piperazin-1-yl)-
111 pyridof4,3-
7 T ) djpyrimidin-2-yl]-
N 7 amine
Y
N\(N
E:j (2-Chloro-benzyl)-{5-
(4-pyrimidin-2-yl-
Compound piperazin-1-yl}-
112 o NNy pyrido[4,3-

f d]pyrimidin-2-yl]-
@ 7 amine



Compound 140 1-[2-(2-Chloro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yl1-
pi peridi ne-4- carboxylic acid di- nethylam de Conpound 141

{1-[ 2- ( 2-wbl20r006333enzyl am no) - pyrido[ 4, 3- d] pyri m di n- BCYIEP2009/007876

pi peri din-4-yl1}44-(2- hydroxy-ethyl)- piperazin-1-yl]- nethanone - 49 -
{142- (2- Chl oro- benzyl am no)- pyrido[4, 3- d]pyrimdin-5-y0-

pi peridin-4-y1H(S)-2- pyrrolidin-1-yl nethy#- pyrrolidin-1-y1l)- - nethanone

1-[ 2-(2-Chl oro-

{4-[2-(2-Chloro-
benzylamino)-

Compound pyrido[4,3-
113 . NNy ' d]pyri.midin-s-yl]-
| piperazin-1-yl}-furan-
N 7 2-yl-methanone
\/O\lyo
4-[2-(2-Chloro-
_ benzylamino)-
Compound pyrido[4,3-
dlpyrimidin-5-yl}-
114 § | N piperazine-1-
= carboxylic acid ethyl
H ester
OY
@ 144-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
115 cl X7 EN d]pyrimidin-5-yl}-
| _ piperazin-1-yl}-
H ethanone
N
Y {4-{2-2-Chloro-
benzylamino)-
Compound pyrido[4,3-
116 d]pyrimidin-5-yl}-
ci I piperazin-1-yl}-
LA morpholin-4-yl-

H methanone



benzyl am no) -
bi s-

(2- met hoxy- et hyl) -

pyrido[ 4, 3- d] pyrimdin-5-yl)-

am de 1-[2-(2-Chloro-

pi peri di ne-4- carboxylic acid
benzyl am no) -

d] pyri m dw@-28rydeB3s2pi peri di ne-4- carboxylic acid 2- chl @COAEL200000T806

benzyl am de

4 H
e
Compound E:j
117 ci A N
' 7
H
OO
Compound
118 a ‘ SSYTOSN
N/I\ A
H
= (0]
|
@5
Compound '
119 ci XN
| VZ
H
—N
x .
[e]
Compound @
120
a XN
H

Compound 145 OH (LO {4-[2-(2-Chl oro-
d] pyri mdi n-5-y9- piperazin-1-yl}-acetic %%id

benzyl am no) -

50 -

4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-

d]pyrimidin-5-yl}-

piperazine-1-

carboxylic acid (fu-
ran-2-ylmethyl)-
amide

1-{2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidine-4-
carboxylic acid ethyl
ester

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperazin-1-yl}-2-
pyridin-2-yl-ethanone

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperazin-1-yl}-3-(1-
methyl-1H-pyrazol-4-
yl)-propan-1-one

pyrido[ 4, 3-
pyridol 4, 3-



N Conmpound 147 N2-(2-Chloro- benzyl)-N5-(2- pyridin-3-yl-ethyl)-
pyrido[4,3- d]pyrimdine-2,5 diamne -------- N I Conpound 148 HV I?1'LN
r'trst HW20®R/6B358r o- benzyl)-N5-(2- pyridin-4-yl - et hyPCT/EPREOOH67846 3-

d] pyri m di ne-2,5- di am ne HNf  N2- (2- Chl oro- benzyl)- N5- ( 3-
pyridin-2-yl-propyl)- pyrido[4,3- d]pyri m'4(‘jti ne-2, 5- di am ne

(e}

N ’
x
E 14{4-[2-(2-Chloro-
benzylamino)-

Compound pyrido[4,3-
121 cl XS d]pyrimidin-5-yl}-
| Az piperazin-1-yi}-2-
H pyridin-3-yl-ethanone

HN\)\/YO
1-{4-[2-(2-Chloro-

benzylamino)-

Compound pyrido[4,3-
d]pyrimidin-5-yl}-
122 o W piperazin-1-yl}-3-
N (1H-imidazol-4-yl)-
H propan-1-one

© 1-{4-[2-(2-Chloro-
benzylamino)-
Compound ovrdol 3.
123 o NSy dlpyrimidin-5-yl]-
L P piperazin-1-yl}-
H pentane-1,4-dione
IS
I/
o 1-{4-[2-(2-Chloro-
benzylamino)-
Compound Q pyrido[4,3-
' dlpyrimidin-5-yl}-

124 piperazin-1-yl}-3-

a SN .-
©/\ AL A pyridin-2-yl-propan-
H 1-one



- 51 - 442-(2-Chl oro- benzyl am no)- pyrido[4, 3- d]pyrimdin-5-yl1l-

pi perazi ne-1- carboxylic acid 3- ethoxy-propyl ester 442-(2-Chloro-

benzyl amwo)01006835d0[ 4, 3- d] pyri m di n-5-yly piperazi ne- PCTER2WONY187€ aci d
pyri- din-3-ylnethyl ester 4-[2-(2-Chloro- benzylam no)- pyrido[4, 3-

d] pyri m di n-5-y11- piperazine-1- carboxylic acid 1- nethyl-piperidin-4-

yl met hyl ester (2-Chloro-benzyl)-{5- [4-@bhi ophene-2-

sul fonyl) - pi perazin-1- yl]-pyrido[4,3- dlpyrimdin-2-yl}- amne - 52 -
(2-Chl oro-benzy1l) 45-

Compound
125

pyrido[4,3-
d]pyrimidin-5-yl}-
piperazin-1-yi}-N,N-
L dimethyi-4-oxo-
butyramide

S
[+
OYI/g 4-{4-[2-(2-Chloro-
Q benzylamino)-
A

Q
T
Vi
z

>
2

Acetic acid 2-{4-[2-
(2-chloro-
Compound benzylamino)-
pyrido[4,3-
126 dlpyrimidin-5-ylJ-
piperazin-1-yi}-2-
H oxo-ethyl ester

cl Y

\
\

Z\>
[¢)

3-{4-{2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperazin-1-yl}-3-
oxo-propionitrile

Compound
128

o
<_/
- g\ /;G

3-{4-{2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
. d]pyrimidin-5-yl}-
129 a NNy piperazin-1-yl}-3-
! oxo-propionic acid
H ethyl ester

O ¢

\
\



(4- met hanesul fonyl - pi perazin-1-y1l)- pyrido[4,3- d]pyrimdin-2-yl11- am ne
4-[2-(2-Chl oro- benzyl am no)- pyrido[4, 3- d]pyrimdin-5-yl1F piperazine-1-
car boxyl iwoaeoioh633s2met hoxy- propyl ester (2-Chl oro-benzyPrT[EP2000407876

met hanesul f onyl - met hanesul fonyl - pi perazin-1-yl1)- pyrido[4, 3-

d] pyri mdin-2-ylj- am ne (544-(5-Brono- pyridine-2-sulfonyl)-

pi perazi n-1-yl1l1- pyrido[4,3- cl]pyrimdinr4B-yl}-(2- chloro-benzyl)-am ne
and the physiologically acceptable salts, derivatives, prodrugs, solvates
and stereoi soners thereof, including mxtures thereof in all ratios. WD

2010/ 063352PCT/ EP2009/ 007876 - 53 - ardéd to unanbi gously define the
conpound. Al the above generica”lyu r explicitI% irse )
pyri dopyri m di ne derivatives, including|préeferred subs odiment s of

the herein @isclpged formula (1) and Conpounds 5 1 to 134y, §- her ei nafter
referred to as_conpounds of the (presant)l invention. qp/Rfuineygncl ature as
used herein fd80defining conp§ , "especi il |y the conmgmsi-ggeor ding to
the invention, is in general _fbase Wéﬁ~ ul es of thedimMd®yGnaiogani sati on
for chem cal conpounds and € iafly organi c conpounds. eth&¥ine t er ns

i ndi cated for explanation of e above conpounds of the invention al-

Y
° 5-{4-[2-(2-Chloro-
[ benzylamino)-
Compound pyrido[4,3-
d]pyrimidin-5-yl}-
131 ¢ NC:@' piperazin-1-yi}-5-
N/k = oxo-pentanoic acid
H methyl ester
NH,
°§)) 4-Amino-1-{4-[2-(2-
chloro-benzylamino)-
Compound [:j pyrido[d, 3
132 d}pyrimidin-5-yl]-
o @‘ piperazin-1-yl}-
@Aﬂ/k N butan-1-one
‘\NHz
(s (S)-3-Amino-1-(2-{4-
oﬁ) [2-(2-chloro-
C d benzylamino)-
ompotn Q pyrido[4,3-
133 d]pyrimidin-5-yl}-
a N piperazin-1-yl}-2-
# oxo-ethyl)-pyrrolidin-

2-one



ways, unless indicated otherwise in the description or in the clains, have
the foll ow ng neanings: The term "unsubstituted"” neans that the
correspomaipregiovemsiseal , group or noi ety has no substitueRCI/EP@Pa’sver m
"substituted"” neans that the corresponding radical, group or noiety has one
or nore substituents. Wiere a radical has a plurality of substituents, and
a selection of various substituents is spdéi-fied, the substituents are

sel ected i ndependently of one another and do not need to be identical. The
terns "alkyl" or "A" as well as other groups having the prefix "al k" for
the pur- 20 poses of this invention referlto acyclic saturated or
unsat ur at ed hydrocarbon radicals which y be branched or straight-chain
and preferably have 1 to 8 carbon atons,\j-e. Cl-C8- @ kaB¥lrsenzyl

C2- C8- al kenylmsoddd C2- C8-al kynyls. Al keny s have at I eappkraRmnel )ﬁ)‘ C doubl e
bond and al kynyls at |east oge CGCt e~pend. Al kynyl pynays,addi tional ly
al so have at Me¢hst one C C dduble bo . pl es of sudjgyatvidin-2llyl radical s
are nmethyl, 25 ethyl, n-praop i yIY " n-butyl, isobuayine sec-butyl,
tert-butyl, n-pentyl, iso- neo-pentyl, tert-pentyl, 2- or
3-net hyl -pentyl, n-hexyl, 2-Wexyl, isohexyl, n-heptyl, noctyl, n-nonyl,
n-decyl, n-undecyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl,

ni cosanyl, n-docosanyl, ethylenyl (vinyl), propenyl (-CH2CH=CHZ;

-CH=CH CH3, - C(=CH2)-CH3), butenyl, pentlenyl, hexenyl, heptenyl oct enyl ,

oct adi enyl, octadecenyl, 30 octadec- 9 e y , icosenyl,H le
(2)-icos- 11 enyI docosnyl, docos-13-% (2)- docos- g Inoethynyl
propynyl (- éqa CEC—CHS) but ynyt pentynyl henyM,mﬂ gptyny ,
octynyl . Espec? y preferred is C1 4 kyl . A CL- 4- al dfpgimii sqml is for

WO 2010/ 063352PCT/ EP2009/ 007876 - _Jhe term " ( COdiedfpalidomripdnor t he
pur poses of this invention r- Skt d acycllc saturated or 1¢@nsat ur at ed

hydr ocar bon radi cal s which ma be branched or straight-chain and have 9 to
30 carbon atons, i.e. C9-30-al kanyls, C9-30-al kenyls and C9-30-al kynyl s.
Cg- 30- Al kenyls have at | east one C C doubl e bond and C9-30-al kynyl s at

| east one C-C triple 5 bond. C9-36-Ark % may addltlonally al so have at

exanpl e a netAy?, ethyl, propyl, yI butyl, i sqgpstasn-1-yipst - butyl .

| east one C-C doubl e bond. Exanpl es of suitable (C9- Cq %dlcals are
tetradecyl, hexadecyl, octadecyl, eicospnyl, cis-13-dog g%ﬁif )erucyl)
trans- 13- dogQs66d (braSS|dyI) cis-15- acosenyl (ner %

trans- 15- tetracosenyl The term "cycl gal kyl " for the pg@p@ﬁﬁ§5qn thls

cyclic hydrocarbon groups/rag 1 to 3 ringssthaxathogpntain 3 to
20, preferably 3 to 12, nost pf efably 3 to 8 carbon at ethenonghe cycl oal kyl
radi cal may al so be part of a>bi- or polycyclic system where, for exanple,
t he cycloal kyl radical is fused to an aryl, heteroaryl or heterocyclyl

radi cal as defined herein by any possible and desired ring nenber(s). The
bondi ng to the conpounds of 15 the gen ornmul a can be effected via any
possi bl e ring nenber of the cycl oal kyl i cal . Exanpl es sf1iui tabl e

cycl oal kyl radicals are cycl opropyl ° cl obutyl, cyclBspeeimidasdl-2-yycl ohexyl ,
cycl oheptyl & Fg,ﬁpctyl cycl odecyl , yclohexenyl cycl-Bde#2-emem- and
cyclooctadleny specially preferr are C3- C9- cycloaH%TFW%ﬁﬂw‘

C4- C8-cycl oal K¢T. A C4- C8-cycloal kyll radical is for e ycl obutyl,
cycl opentyl, cycl ohexyl cyclohegﬂiﬁijho cycl ooctyl a'g;’|
"heterocyclyl" for the purpq;B/\ f "t hrs invention refeﬁ§ no- or
poly-cyclic systemof 3 to 2 preferably 5 or 6 to 14 rlng atons
conprising carbon atons and 1, 2, 3, 4, or 5 heteroatons, in particular

ni trogen, oxygen and/or sul fur mhlch are identical or different. The cyclic
system may be saturated, nono- or polyunsaturated 25 but may not be
aromatic. In the case of a cyclic systemconsisting of at |east two rings
the rings nay be fused or spiro- or otherw se connected. Such

"het erocycl yl" radicals can be linked via any ring nenber. The term

"het erocycl y1" al so i ncludes systens in which the heterocycle is part of a
bi - or polycyclic saturated, partially unsaturated and/or aromatic system
such as where the heterocycle is fused to an "aryl", "cycloal- 30 kyl",
"heteroaryl"™ or "heterocyclyl"” group as defined herein via any desired and
possi bl e ring nenber of the heterocycyl radical. The bonding to the
conpounds of the general formula can be effected via any possible ring
menber of the heterocycyl radical. Exanples of suitable "heterocyclyl"

radi cals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl, piperazinyl,
oxaplpera2|nyl oxaplperldlnyl oxadlazolyl tetrahydrofuryl

I D 1 ~r- 21 * 3 = B Y 2 [T I 1 _._l__l: N 1

invention refdf® to saturated%nd p 0 Ytially unsagiparadiea-ynanzar onatic
‘ & c/l S




5 part of a bi- or polycyclic saturated, partially unsaturated and/or
aromati ¢ system such as where the aromatic cycle is fused to an "aryl",
"cycl oal kyb2010/de83ser oaryl " or "heterocyclyl" group as deCrmedodeomsra vi a
any desired and possible ring nenber of the aryl radical. The bonding to

t he conpounds of the general formula can be effected via any possible ring
menber of the aryl radical. Exanples of sdBtable "aryl" radicals are
phenyl, 10 bi phenyl, naphthyl, 1-naphthyl, 2-naphthyl and anthracenyl, but
|'i kewi se indanyl, indenyl, or 1,2,3,4-tetrahydronaphthyl. The nost
preferred aryl is phenyl. The t gt eroaryl™ for the purposes of this
invention refers to a 3 to 15, prekgrably 5 to 14, nore preferably 5-, 6-
or 7-menbered nono- or polycyclic aronBE;E]hydrocarboﬁ%ﬂéﬂﬁbgmomhich
conprises agohsdutu 1. Where appropriate™at’so 2, 3, 4 oreERMva- 15 tons,
preferably nitrogen, oxygen and/or sukfus, where the h ﬂﬁPﬁ%%%‘ are
i dentical or dP¥ferent. The nfinber i trigen atons ifg'g%_:;%jly 0, 1, 2,
or 3, and that of the oxyge ons is ind gﬁhﬂ%pﬁt g’ 1. The
term "heteroaryr al so includ systens in which the omatrc cycre is part
of a bi- or polycyclic saturated, partially unsaturated and/or aromatic
system such as where the aromatic cycle is fused to an "aryl", 20
"cycl oal kyl ", "heteroaryl"™ or "heterocyclyl" group as defined herein via
any desired and possible ring nenber ob_t het eroaryl radical. The bonding

to the conpounds of the general formula jcan be effecteq. AR Y. Possi bl e
ring menber of the heteroaryl radical. npl es of suiqé f rniEﬁIeroaryl"
are acridi n?'l‘l)m Qgiazdi oxi nyl, benzi m da |, benzi soxaz yﬂﬁ[‘;@_enzodi oxol yl ,
benzof ur anyl, % rigfdiklbny|

enzot hi adi azol yl , benzot hi azol yl, ben- ﬁ
benzoxazol yl, 18&rbazol yl, ci nfiol i nyN""Yii b&nzof uranyl , dpipsriirebenzot hi enyl ,
furanyl, furazanyl, furyl, imdazqlyhs4&dazolyl, i ndddrbaxylicacidnmiel i zi nyl,

i ndol yl, isobenzyl furanyl, iEEB , 1soquinolinyl, islbgamigel yl,

i sot hi azolyl, isoxazolyl, naphthyridinyl, oxadi- azolyl, oxazolyl,

phenazi nyl, phenothi azi nyl, phenoxazi nyl, phthal azinyl, pteridinyl,

purinyl, pyrazinyl, pyrazolyl, pyridaziny], pyridinyl, pyridyl,

pyrimdinyl, pyrimdyl, pyrro- 30lyl, gquifazolinyl, quinolinyl, quinolyl,
qui noxal i nyl, tetrazolyl, thiadiazolyl, Jthiazolyl, thiq_ kzchﬂkpphenyl,
triazinyl, triazolyl. For the purp of the presqﬂizwg%ﬁgzion, t he
terns "alkyb-ﬁgﬁhﬁplkyr, "cycl oal kyl al , "al kyl - het erQaygh ¥r,
"heterocycly?a yl™, "alkyl-aryl", "aryljal kyr, "al kyl -§giaii@@syl’ and
"heteroaryl al 49" nean that abkyl, gyckodlkyl, heterocypberidreyd- and
heteroaryl are WO 2010/ 063352RCH ERRPO9A07876 - 56 -camaxfic asd def i ned
above, and the cycloal kyl, h , aryl and het er mathylemidgdi cal is
bonded to the conpounds of thé& general fornula via an al kyl radical,
preferably Cl-C8al kyl radical, nore preferably Cl-C4-al kyl radical. The
term "al kyl oxy" or "al koxy" for the purposegs of this invention refers to an
al kyl 5 radical according to above definition that is attached to an oxygen
atom The attachnent to the conpounds he general f ¢r-@ub®hioso-vi a the
oxygen atom Exanples are nethoxy, & and n- propyl depzylgmiopoxy,
isopropoxy.cg&ﬁﬁﬁﬁ;ed is "Cl-C4-al kylaxy" having the indivédeleéd nunber of
carbon atons. The term "cycl oal kyl o or "cycloalkox%MPWBW*Fﬁdugurposes of

this inventiof4lefers to 10 a cycl aalkyl radical accofef “fdk%ﬁ Ve
definition that is attached fjo anjoXxygen atom The att %ﬂ_ ﬁﬁrl- t he
via the oxygen atom S are

conpounds of the general fo aw i
cycl opropyl oxy, cycl obutyl ox cycl opentyl oxy, cycl ohexyl oxy,

cycl oheptyl oxy, cyclooctyloxy. Preferred is "C3-C9cycl oal kyl oxy" having the
i ndi cated nunber of carbon atons. 15The term "heterocyclyl oxy” for the
purposes of this invention refers to a heterocyclyl radical according to
above definition that is attached to an oxygen atom The attachnment to the
conpounds of the general formulae is via the oxygen atom Exanples are
pyrrolidinyl oxy, thiapyrrolidinyloxy, piperidinyloxy, piperazinyloxy. The
term"aryloxy" for the purposes of this invention refers to an aryl radical
accord- 20 ing to above definition that is attached to an oxygen atom The
attachnment to the compounds of the general fornmula is via the oxygen atom
Exanpl es are phenyl oxy, 2- naphthyl oxy, 1-naphthyl oxy, biphenyl oxy,

i ndanyl oxy. Preferred is phenyl oxy. The term "het eroaryl oxy" for the
purposes of this invention refers to a heteroaryl radical according to
above definition that is attached to an oxygen atom The attach- 25 nment to
t he conpounds of the general fornula is via the oxygen atom Exanples are
pyrrol yl oxy, thienyloxy, furyloxy, imdazolyloxy, thiazolyloxy. The term

o 5 - . - N 5 M o b1 o o, - Y



10 stituents, where each substituent can be sel ected independently fromthe
group consisting of fluorine, chlorine, bromne and iodi ne. "Hal ogen”
pr ef er ablwormemns3zm2f | uori ne, chlorine or brom ne atom PCT@PROVE/0DB7610St
preferred, when the hal ogens are substituted on an al kyl (hal oal kyl) or
al koxy group (e.g. CF3 and CF30). The term "hydroxyl" or "hydroxy" neans an
OH group. 15The term "conposition", as in4pharnmaceutical conposition, for
t he purposes of this invention is intended to enconpass a product
conprising the active ingredient(s), and the inert ingredient(s) that nmake
up the carrier, as well as any prodyct yJch results, directly or
indirectly, from conbination, conpleX#tipn or aggregatfiqp@Enapy two or
nore of the ingredients, or from di ssoci aty0n of one oOmbemdyraanind)- t he
ingredientsC or from other 20 types EH' i ons or inteydo{4,Bns of one or
more of theCIMI8di ents. Accordingly, ¥t he pharnaceutiG&wﬁc@hgﬁﬂrtions of
the present ind4Zntion enconpass a SPosi ti on made PiEgridimiyi(®y2a conpound
of the present invention apj a racdut i cal |y accepYEyfiB-1odpedy |
The ternms "admini stration @ aHd “admi ni stering a" copﬁﬁ} fig'Ihoul d be
under-25 stood to nean prowdi ng a conmpound of the inventi 1°%r a prodrug
of a conpound of the invention to the individualist need. As used
herein, the term"effective anmount” refers to any amount of a drug or
pharmaceuti cal agent that will elicit thé& biological or nedical response of
a tissue, system animal or human that S being sought 4 grchigst ance, by a
researcher or clinician. 30 Further ~the term "t hemapgianiinoy |y
ef fective agnunt" means any amount whieh,\.,as conpared t @yadofHs+ espondi ng
subj ect who“$BR°WSt received such a , Iresults in idigriowdgds-yii-eat nent ,
heal i ng, prevdalion, or anelioration of a disease, disopriprfidinedr side WO
2010/ 063352PCT/ EP2009/ 007876 < 58 fect, or a decredylicecdis-rate of
ﬂ;;ﬁr

advancenment of a di sease or er” ~The term al so i frePeEIRY-8hin its
scope armounts effective to enfdnce normal physi ol ogi cal fHREEion. Al
stereoi soners of the conpounds of the invention are contenplated, either in
a 5 mxture or in pure or substantially pure form The conpounds of the

i nvention can have asymmetric centers a yy of the carbon atons.
Consequently, they can exist in the fopmof their raceqp gscnb@-the form of
the pure enantioners and/or diastereqwers or in the fonghgfantidoyt ures of

t hese enantjoners and/or di astereoner The m xtures maypyh#jg3-any desired
m xi ng rati%°BP°Y"e st ereoi soners. @ us, for exanpl ejpyri@ircdmpounds of
the invention i ch have one or nore jtcenters of chiralipigerding-4nhi ch occur
as racemates or as diastereo Xt[ures can be fract ic8Raxdiea®y 2net hods
known per se into their opti Ure~¥soners, i.e. enaRlPBriele oy

di astereomers. The separati of the conpounds of the iPREHETER can take

pl ace by colum separation on chiral or nonchiral phases or by
recrystallization froman optionally 15 optically active solvent or with
use of an optically active acid or base df by derivatization with an

optically active reagent such as, for e |l e, an optically active al cohol,
and subsequent elimnation of the radi . The copmyoyndsior) the

i nvention 2§¥ e present in the forn1oE:bheir doubl e baefzyizom®ysr s as " pure”
E or Z i sonePBPY¥ in the formof mixtules of these douldyeddiedd i s020 ners.

PR

Wher e possi bl 645t he conpoundsgof thg tion may be dlpyriticin-fgl-m of t he
taut omers, such as keto-enol fautonkrs is |ikew PweEsinsi-tHi-acetior the
conpounds of the invention tp Be ith tthe form of any desire&¥%rodrugs such
as, for exanple, esters, carbenates, carbamates, ureas, am des 25 or
phosphates, in which cases the actually biologically active formis

rel eased only through nmetabolism Any conpound that can be converted in
vivo to provide the bioactive agent (i.e. conpounds of the invention) is a
prodrug within the scope and spirit of the invention. Various forns of
prodrugs are well known in the art and are described for instance 30in: WO
2010/ 063352PCT/ EP2009/ 007876 - 59 - (ii) Bundgaard H, Design of Prodrugs,
El sevier 1985; and (iii) Bundgaard H, Chapter 5: 131-191, A Textbook of
Drug Design and Devel opnent, Harwood Acadenm ¢ Publishers 1991. Said

ref erences are incorporated herein by reference. 51t is further known that

chem cal substances are converted in the body into nmetabo- lites which may
where appropriate likewise elicit the desired biological effect - in sone
circunstances even in nore pronounced form Any biologically active

conmpound that was converted in vivo by nmetabolismfromany of the conpounds
of the invention is a netabolite within the scope and spirit of the
10i nvention. The conpounds of the invention can, if they have a

o LT 1 . 1



for exanple, a secondary or tertiary am ne, be converted with inorganic and
organic acids into salts. The pharnaceutically acceptable salts of the
conmpoundswof2otome3isaven- 15 tion are preferably fornmed wpCh/Ergavoctsieri c
acid, hydrobromic acid, iodic acid, sulfuric acid, phosphoric acid,

met hanesul foni ¢ acid, p-toluenesul fonic acid, carbonic acid, for- mc acid,
acetic acid, sulfoacetic acid, trifluoroacgic acid, oxalic acid, malonic
acid, maleic acid, succinic acid, tartaric acid, racemc acid, malic acid,
enbonic acid, man- delic acid, fumaric acid,.lactic acid, citric acid,
taurocholic acid, glutaric acid, stearic 2 id, glutamc acid or aspartic
acid. The salts which are forned are, int i a, hydrochlorides,

chl ori ded, hydrobrom des, brom des, iodides, sulfates, phwsphebes,
nethanesulfegates tosyl ates, carbonat bi car bonat es,behpyl)hi-@s, acet at es,

MPPIRY | ates, oxal ates, qallonates, mal eat ewridisobéthdr es,

sul f oacet at €s, Q .
tartrates, nalWbes, enbonaté€s, ﬂai=te‘, fumar ates, | apwidelé3: citrates,
NAne 25/ gl ut amat es.  THRY GG BFonet ry of

the salts formed fromthe houtds of the invention may #PB®ver be an
integral or non-integral mu pl e of one. The conpounds of the invention
can, if they contain a sufficiently acidic group such as, for exanple, the
carboxy, sulfonic acid, phosphoric acid or a phenolic group, be converted
wi th inorganic and organic bases into thei ysiologically tol erated
salts. 30 Exanpl es of suitable inorganic ses are ammoni um sodi um

hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de, and pf-20cgedi c bases are
ethanolam’ngb dieH?anolanine, trietha am ne, et hyl enemhaymNe(2-
t-butyl ani n€>"P28™ yI ani ne, dehydr oabi dt yl ani ne, cycl ciyadiy-Bahethy)-

di benzyl et hyl e&- di ami ne anl | ysi . SThé¥st oi chi onetry ofyridélé3sal ts for med
fromthe conpounds of the inyent| reover be andlPiiigpe?.5or non- WO
2010/ 063352PCT/ EP2009/ 007 60 - integral nultiple of G#@Ne It is

| i kewi se possible for the c¢cénpounds of the invention to be in the form of
their solvates and, in particular, hydrates which can be obtained for
exanpl e by crystallization froma solvent or from aqueous solution. It is
nor eover possible for one, two, three 5 or nunber of solvate or water
nol ecul es to conbine with the conpounds of‘t invention to give sol vates
and hydr at es. By the term"solvate" i$§ nmeant a hydrafg@-@mol cohol at e,

or other solvate of crystallization. s known that oeemioeg-(2subst ances
form sol i ds “RMPRH"Exi st in different order states 10 viyiidiim4a-ethylef erred to
as pol ynor phi c14Bor s or nodffi cat iYondy e various nodi fpyidel#.8ns of a

pol ynor phi ¢ subst ance naydgtgfekwaﬂ\ in their physfledimigipedérties. The
n

glutarates, stearates, asp

conpounds of the inventio eXi st in various polynorpHi#Mp@rns and
certain nodifications may reover be netastable. Al these pol ynorphic
forms of the conpounds are to be regarded as belonging to the invention. 15
The conpounds of the invention are surprisingly characterized by a strong
and/ or selective inhibition of autotaxing Due to their surprisingly
strong and/ or sel ective enzyme inhibitiofsthe conpounds of the invention
can be advant ageously adm nistered at. | owgr doses conpaxggh-tRomlt her 20 | ess
potent or s Iecti%F i nhibitors of the prifor art whil e sienkfl)-N&{3- evi ng

equi val ent PEYRY superior desired biejogical effect gyrdinR-gigbthpyi)-on, such a
dose reducti omf4fay advant ageoysly | Q | ess or even neyrideldiBei nal adverse

effects. Further, the high inuib'tng/s ectivity of t#leyudipoRfads of the
invention may translate int ore se of undesired sided@PiPects on its
own regardl ess of the dose applied. 25The conpounds of the invention being
autotaxin inhibitors generally have an inhibi- tion constant | C50 of |ess

t han about 30 pM and preferably |less than about 5 pM The object of the
present invention has surprisingly been solved in another aspect by

provi ding the use of a conpound of the invention as autotaxin inhibitor. r
30The ternms "inhibiting, inhibition and/or retardation” are intended to
refer for the pur- poses of the present invention to as follows: "parti al

or conplete inhibiting, inhibition and/or retardation”. In this case, it is
within the specialist know edge of the average WO

2010/ 063352PCT/ EP2009/ 007876 - 61 - person skilled in the art to nmeasure
and determ ne such inhibiting, inhibition, and/or retardation by neans of

t he usual nethods of neasurenent and determ nation. 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.



5 In a preferred enbodi ment, the use of a conpound of the invention as
autotaxin inhibitor is provided, characterized in that the foll ow ng
pyri dopyrwoidioms3zer i vati ves are additionally conpri sedPCI)EP2009/007876
pyri dopyrim di ne derivatives according to formula (1) and the herein
di scl osed 10 preferred enbodi nents characterized in that if RlL, R2 together
with the nitrogen atomwhich they are att-@&lhed to form "heterocyclyl",
which is optionally substituted with one or nore identical or different
substituents Z, "heterocyclyl"” does additionally conprise
"4-pi peridine-1-yl-carboxylic acid (4- caro(boxy- pi peridine-1- yl),
3-pi peridine-1-yl-carboxylic acid (3-carboxy-pi peridi n%‘-[}-'(é/-é?ﬂoro-
4- pi peri di ne-1- 15yl -carboxylic acid,etithyl ester benzylamino)-
(4-ethylcarp X@Jfﬁf pi peridine-1-yl1), 3-piperidine-1- yl- air@'gyl ic acid
et hyl ester % et hyl car boxyat e- pi peri(dijne-1-y1)"; ii) dg%«idm_g,-ylj_- ....... y-
Fur the purpod&0of nedicanents, nedic3l uses and net hodpiperbziig-eat nent s
above 20 pyridopyrimdine deriyati @ i) and (ii) ar earmokgindeid3to be

e (present) i nvetoxyemopyl ester The

conprised by the term "conpou

obj ect of the present inventi has surprisingly been solved in another
aspect by providing a process for the preparation of a conpound of the

i nvention, conprising 25 the steps: WD 2010/ 063352PCT/ EP2009/ 007876 - 62 -
a)reacting ethyl 2-acetyl-3-ethoxy-2-progenpoate (1), {[am no(im no)nethyl]-

suf anyl } net hane (2) and a base, preferapl™» an organic ofi |ar_li c base,
f)%%gl?y et hanol ,
wr

4[[%
iGo[#8! d et hyl

nost preferably triethylamne, in an °@rr/‘gani c sol vent, 1§
to obtain 4; PQ"YA - 2- met hyl sul f anyl - py«j m di ne- 5- car boxy,

g% eacting 4-nethyl - 2-metlqyl sul fanyl - pyri nigirinGaimssar boxylic
acid ethyl est!® (3) obtained in stgpla) with piperazine-1-

ester (3), g
N, N- di et hyl - R3-f or mamni de- di q?;jﬁxl @ al (4), wherei ncdoxyix skl pgef i ned
pr
y

herein, in an organic sol ven : y DMF, to yi etid-3-ylmethyl ester

44(E) - 2-di net hyl am no- R3-vin - 2- et hyl sul fanyl - pyri m di ne-5- carboxylic

acid ethyl ester (5), wherein R3 is as defined herein, 10c)cyclizising

4- ((E) - 2-di net hyl am no- R3-vi nyl ) - 2- net hyl sul f anyl - pyri m di ne-5- carboxylic

acid ethyl ester (5), wherein R3 is asned herein, yielded in step b)

in the presence of ammonia or a salt thereof, preferablagpranidim acet at e,

in an organic solvent, preferably DM to benzylamino)-

7- R3- 2- net h&%ukf%pyl- 6Hpyri do[ 4, 3-d ri mdin-5-one (6)pyridéiéBein R3 is as

defined her&rnroy d)reacting ﬁ dJpyrimidin-5-yl}-

7- R3- 2- met hyl s\§Rf any1- 6H- pyri do[ Wyri m di n-5-one (BPeagRRElein R3 is as
) W1

defined herein, obtained in ste h a conpound of“¥ Y{l‘ﬁgl '%C{_I) (7),
(I'l') R6 R5 20wherein Ar, R4,@6?\ , are as defined"?{e'}r{'lﬁ] este? obtain a
conmpound of forrmula (I11) (80 NNR4 I R3 25R6 R5(I111) efein Ar, R3, R4,
R5, R6, n are as defined herein,
Y

== (2-Chloro-benzyl)-{5-
[4-(thiophene-2-

Compound (:j sulfonyl)-piperazin-1-
A, yl]-pyrido[4,3-

153
g N d]pyrimidin-2-yl}-
©/\NH)\N/ = amine



e)reacting the conpound of fornula (111) (8) obtained in step d) with a
chlorina- tion agent, preferably POC13 or S02Cl2, to yield a conmpound of
formul a (WE)20(0Q)68352 RR R5 WO 2010/ 063352PCT/ EP2009/ 0@ 8/ ®2609687876 wher ei n
Ar, R3, R4, R5, R6, n are as defined herein, reacting the conmpound of
formula (1V) (9) obtained in step e) with a conpound of fornula (V) (10)
"R2 5H(V) wherein Rl, R2 are as defined hd2esin to obtain a conpound of
formula (1) (11) as defined herein. The object of the present
invention has surprisingly been solved [n another aspect 10 by providing a
process for the preparation of a corrpounﬁlsiof the invention, conprising the
steps: d) reacting 7-R3-2-nethyl sul fanyl-xH pyrido[ 4, 3-d] pyri m di n-5-one
(6), wherein R3 is as defined herein, V\@a conpoundZ2&hlorebemayialsc1 1) (7),
R4 NH R6 RScyfapb@id? Ar, R4, R5, R6, n areras defined Hep@hanesyiongptain a
conmpound of fornula (111) (8),0 N R4 3 R6 R5(111) \RHEF W R, R4,

R5, R6, n are 3% defined hereih tiNg the corrpo(%nﬁ'i” IEE:: p[]_rml a (111)
(8) obtained in step d) with_a TG tion agent, Bszg rabl'y POCl 3 or
S02C12, to yield a conpound orl"hJIa (1V) (99d N R4l F\/) R6 R5 WO
2010/ 063352PCT/ EP2009/ 007876
!
,)/ 4-[2-(2-Chloro-
~° benzylamino)-
Compound pyrido[4,3-
155 Q d}pyrimidin-5-yl}-
q piperazine-1-
i B /N carboxylic acid 3-
N methoxy-propyl ester
o§s/
o=5—/ ° . (2-Chloro(-benzyl)-[5-
4-
' j methanesulfonyl-
Compound C methanesulfonyl-
156 o N Ny piperazin-1-yl)-
| P pyrido[4,3-
N Z dlpyrimidin-2-ylJ-
amine
g
oteo {5-{4-(5-Bromo-
' pyridine-2-sulfonyl)-
Compound E:j . piperazin-1-yl}-
157 pyrido[4,3-
a NPT d]pyrimidin-2-yl}-(2-
' & chloro-benzyl)-amine

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

somers thereof, including mixtures thereof in all ratios.

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

5 illustrated compounds do not correspond by mistake, the chemical structure is



- 64 - wherein Ar, R3, R4, R5, R6, n are as defined herein, Oreacting the
conpound of fornmula (1V) (9) obtained in step e) with a com pound of
formula (WP20W@p3:R2 "R2 N | 5H(V) wherein RlL, R2 are asPO&fEPR@Y/0bSrei n to
obtain a conmpound of forrmula (I) (11) as defined herein. The obj ect
of the present invention has surprisingly been solved in another aspect 10
by providing a process for the preparatiorPd0f a conpound of the invention,
conprising the steps: f)reacting the conpound of formula (1V) (9) wherein

Ar, R3, R4 redifrded unanitigonsy dfinenieglcdrapaind. & NN R4l \NN--%\>. ---/N R3 R6
R5 with a conpound of forrmula (V) (10) RL "R2 NI H(V) wherein R1, R2 are
as defined herein to obtain a conpound of forrmula (1) (11) as defined

her ei n. The followi ng overview is the correspondi ng general

synt hesi s schamtheadbolbgeréricallpveeghlisitly debdspd pgddupyrimitlihe derivatives, includ-

2010/ 06335%r%cg!egeege%os%/bggtz%?n%odimgrﬁs of the h%lrein disclosed formula (I) and Compounds

5 1to 157, are hereinafter referred to as compounds of the (present) invention.

The nomenclature as used herein for defining compounds, especially the com-
pounds according to the invention, is in general based on the rules of the IUPAC or-

ganisation for chemical compounds and especially organic compounds.

10 The terms indicated for explanation of the above compounds of the invention al-
ways, unless 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.

15 The term "substituted" means that the corresponding radical, group or moiety has
one or more substituents. Where a radical has a plurality of substituents, and a selec-
tion of various substituents is specified, the substituents are selected independently of

one another and do not need to be identical.

The terms “alkyl” or “A” as well as other groups having the prefix “alk” for the pur-

20 poses of this invention refer to acyclic saturated or unsaturated hydrocarbon radicals
which may be branched or straight-chain and preferably have 1 to 8 carbon atoms, i.e.
C;-Cs-alkanyls, C,-Cg-alkenyls and C,-Cg-alkynyls. Alkenyls have at least one C-C
double bond and alkynyls at least one C-C triple bond. Alkynyls may additionally also
have at least one C-C double bond. Examples of suitable alkyl radicals are methyl,

25 ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl,
neo-pentyl, tert-pentyl, 2- or 3-methyl-pentyl, n-hexyl, 2-hexyl, isohexyl, n-heptyl, n-
octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl, n-
icosanyl, n-docosanyl, ethylenyl (vinyl), propenyl (-CH,CH=CH,; -CH=CH-CHs, -
C(=CH_)-CHj), butenyl, pentenyl, hexenyl, heptenyl, octenyl, octadienyl, octadeceny!,

30 octadec-S-enyl, icosenyl, icos-11-enyl, (Z)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-
docos-13-enyl, ethynyl, propynyl (-CH,-C=CH, -C=C-CHjs), butynyl, pentynyl, hexynyl,
heptynyl, octynyl. Especially preferred is C,-4-alkyl. A C4-s-alkyl radical is for example a
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl.



Al'l crude products were subjected to standard chronmat ography usi ng sol vent
m xt ures contai ni ng nmet hanol, ethanol, isopropanol, n-hexane, cycl ohexane
or petrolwethavae3B2r espectively. For a further detail edpdesproopomsne of t he
manuf act uri ng processes, please refer also to the exanples and the
foll ow ng general description of the preferred conditions. A
physi ol ogical |y acceptable salt of a conpd¥nd of the invention can also be
ob10 tamed by isolating and/or treating the conpound of the invention
O]Pt alhned by trge fB?ﬁlg(G:gF@Q)d’lmcfbr i puridsesiof tiy |dvér]zt|oa rbﬁﬁa%to acyclideataratggounds
of the invention and also t S materigls for t aration are,
are prepar & Upyat Hﬁ%@@fa%afg Earqa‘@%d"vﬁﬁhmbg ABTNEd SR hﬁﬁqaﬁ%ag known
perh15 Sab rge,ﬁ/ecslaetsfzst>l<>aﬁtsl\i/>git eﬂo@b?—‘l.é.ldg%g-aﬂ(um&s (c%qs a&éawplaadlo;tsgrbgmm.ob&w ks,
such as uben- oden der ani, sc m ods anic
Cheni stry] ,A @U}sghg"ﬁ\ﬁt ﬁ?fb?%g£§9@% %9’2‘?)6@9 gmgggy”y?%%‘wba#ﬁpgréa\%‘?'gag,
Stuttgard; gandadl-G-ARARLY ma;aaddmb aisebma&e@m,st dmMEC+C Newblebohg. Exam-be
precise under reaction _cagndition wn and sui table.for the said
ﬁ@l@a@rtet?a%caﬂﬁex

reactions. RIgeofsyfable {Go-fre)dtiy &a ¥ ogpdeh KiPSARY" se,

but are nOtméTﬁ?@-Hb@cE&ﬁylf‘(@ﬁE?ll)rtr@fseﬂi—@écoééﬁﬁl(ﬁrasﬁaihﬁc&t’ﬁﬂ’tetrﬁgosmye(meal s for
the cl ai nmed process desired, also be forned in situ by not

i sol ating t“r‘Pé‘Vr'?PF‘%FF?'P?T}é SHQUEACOSEW i xt ure, but | nst ead i mredi ately

converting themfurther into t oun of t i on. th ot her
hand, it is p8—§§|*%me°¥'3°@5¥'r§9r§lﬁp‘{rﬂ gﬁ’t‘? Wﬁe%° ¥ o $Riup % he

r e;’ict i o %gaﬂlﬂﬁnﬁi@?@@m -ardnialit rcyaré I’fybliocbfbohfg@odb’sﬁﬁﬂmﬁﬁ dvirey 1sw 3 1ingQ abl e
sol vent, | C

r ef er abl der th ve reactio
condi ti ons.t %t%% é%qqégé%hlgéﬂ?sé P5F faﬁfyof@c%%ﬂ%a °§“Lfcﬂh8$ hexane,
petrol eum eéyb@)@;kyh@anéamﬁay bl@blb@rtfartcb’f aw-l arpalycgzdsliccyysmm avheny dsrosa@nipde)s, such

as trichlorethyl ene oroeth tetra 0 roformor
di chl or onetth&f C'o%{\‘%%‘i’aé IS gé’ﬁ%‘fl\t%%n ARt ﬁﬁﬁB?ané’f %&*ﬁ?cynﬁi@ﬁk@bﬁﬂg?fo
3 propanol , héi'eﬁ%@ﬂ?'po@élglbaﬁnﬁfdélstrwﬂh% g@tﬂb@r@) Thietondhg 1o thd c&irﬂipdunel*s ks, ]

i i sopro ether, fetra ro an or oxane; c such as
et hyl gnégglt%SF“‘FthGFFBE"ﬁf%”@F e%ﬁt?é’t&'l‘ﬂ/ gye‘??‘?é&"%?”%?"ﬁ?%&ﬁgﬂ Py fq 'EYlmet hyl
et her (di glpsaR)bl Ek@hpRES! sSitibie GFIcNGT RIIRakrarb dyclopey!, ayulmwl elobeas

oyrr ol | di noMeCraaion RITherBY, SelBHONer RS, oI YRR ik s

di met Byl SUdyE@ébthm(‘nl}WE@beCIéllytdr@fﬁﬂ'@dfﬁmmﬂsg-c?@oa!km tanas:matcyomamlyamcm
ni trobenzen as et tat
sol vent s or&rr%??q.?ﬁggr E'S\X%rt%??ampg%f"&yc %%Lr@e%"?p&f‘ﬁy |°H°'§E?\’8’ aﬁydﬁﬁg?télr r ed.

Exanpl ego f ogycattynbl e pol ar sol vents are chlorinated hydrocarbons,
al cohol s, glycol ethers, nitriles, am des and sul f oxi des or m xtures

t her eof . Mor e The edrar metéreasyelyarfbﬂtee pugmpes bthisyingintieh mgfbfaioraannnl@ dr poRy) .

25As d d 300
B o e B 26 RSB BT g aRFI B Mo
times are gawetd, By4ior HMerroangms lnepamanamem, nmm mu!tbrsekfmmlcmalges

dependi ng on the reactivi res ectiye c9 n ctive
regctl ongcoaantf"iab?fs %ﬁf‘tt iﬁ? 8”"86?8? COh 't h% é'Fae a .Q? yO?ggpéﬁ%t%a e by
met hods2&nowut may ndtee Ioraatic. I the cwsarmph eytrhea;gswmcmmtmgmf aijeasBhgedngsn t he
reaction tenperature i ven above |table re n.ti r.al.l lie in
t he range b@?\ﬂ@gﬁ Wf@ﬁ’rﬁ Hs%cﬂ?f Y OR PSS ot e%%’fﬁ?ﬁ‘& g‘iﬁb‘lﬁ%ﬁ%@%@? (58%%%,8 - 67
- A basecai belinkedpiuary rafg mbmben\]’eauemﬂ hewnodz;elytcahnemtledeé sitsterhn

associ ated a addi,.ti on salt on of

equi vial ent ‘ﬁﬁﬁﬁm dhelé?r'o%cée (8 aJP tﬂ'époi)&yg“ %a?”'ag h'gbf)%{ag%%{edsol vent,
such as et haiwd)r,arbmbimwsﬂerbys@mqsommreme heBerotydié & fasedjtp drofant’hi‘sycloakct i on

are, injparti.c WhICh } Lol o I I ts.
Thus, 120, shiodefipe] & ekl ghipuB R Raih PRl o B R A HEsBE

sul furous agngimeibthofthe betetocycyinadicalc Tiae bahdigy tir toh anbmpoandsd@‘ thg gemerak
hydrochl oric_acid _or h obrom ¢ aci ri i r
exanpl e, ttcoﬁrﬂwﬁ(??BHS e¥f€3 t&? if ar%yu Sgﬁlecﬁrh;@%%’%? b§fttﬁgrh%gerr%c§)§§ngﬁlﬁgl ggl ds, in
parti cul ar ahplpbat suitable ‘hetecdayclyl’anditalp e ;bmohalnwnﬁtnamyrmhduhxdt piperidioy!i c
nonobasi ¢ or. b siC .carb |

exanpl e for AP raé%\ly OX%P(':%?F?Z' %)E?Cmpéﬂl &gr%l}(%d'%%qué% {{H@&mﬂ@l g@fd f28|(r)d(!r'3\gn0| C
aci d, desanthiazokdin, tetnaxatiemaanyil cmanphdlynybcteteaihgdwﬂmonhwl dihygropatanyl, érei d,
diethylacetic acid, malonic acid, succinic acid, pinelic acid, fumaric
acid, maleic acid, lactic acid, tartaric acid, malic acid, citric acid,

gl uconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, nethane-
or ethanesul fonic acid, ethanedisulfonic acid, 2-hydroxyethanesul fonic
aC|d ben- 15 zenesulfonlc aC|d trlnethoxyben20|c aC|d

o e o o o o
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pyl ammoni um sal ts, nnonoet hanol -, diethanol- and dii sopropanol anmoni um
salts, cycl ohexyl- and dicycl ohexyl amoni um salts,

di benzyl evbybavesisanmoni unn salts, furthernore, for exarph&EP2@alodm7euv t h
arginine or lysine. 30lIf desired, the free bases of the conpounds of the
invention can be liberated fromtheir salts by treatnent with strong bases,
such as sodi um hydr oxi de, potassi um hydroexsde, sodi um car bonate or

pot assi um carbonate, so long as no further acidic groups are present in the

ol ecule. M Gnddingi et ifid eI GRTPLUAEBiCgho e loBRRL | On have free acid

groups, salt eW| s€ be y treatment wth bases.
WD 2010/ 0633 R t al
hydr oxi des, Sf aC"E{ g3 3& éﬂﬂ%@ﬂ%osg??{f&sﬁ %ésﬁgbg%ffg%;tﬁlsacﬁbﬁg?s%?kwca% f or m of
primary, secemaliolydgocarkan $Y§t%rn$ah$\ﬂ%3thﬂ/‘érBfefﬁ@é?btﬁBh%tfwed’é%f@'iﬁbb’e@t%er ein
can opti ongpl ol Skl Offaches -aP oo NBILGes MK MdyHieh QR sy A/ Or
i solating procedures. Suita procedures are known in the art, for
exanpl e & r partsf arbiteardolyoy His, Sawewdasammawﬁd aNé@héU@PﬁtGéVStéﬁgéthschen
Chem e [ Met . Y/
Exanpl es fc")"lra Q"g"}c h|oerq5§'21 h(rggg]g Pé%a’ﬂo %%ﬂgr ec-ggicc))t!g ﬁ(?ll" m‘lﬂt[e g?(%rgsgeg%ﬁ%y}ng a
sol vent, dicyl'idrbimas defingsitheréin vig amndesired entl ppssikle riogyrarabariof the aml radi-
extraction t -
il trati on r SR g e o Pl o R EPst g
pr ocedur es sibds pieg imaimber gf t}"eragylpa@geldﬁxamplaﬁ Oﬁ/%uttableaﬁﬁlﬁ dﬁd'éﬂé\?éﬁ lenyl,
t enper e r ngly
been solS/e S BeRuMIC L ABUARY, 2inabiifh irkeaiab ST ROWE B hde ™,
| east one cwhpoaﬂmB Mettmdrqmaehﬂhh/bﬁhe most Fmé%rfﬁﬂ arylis ghemhe present
i nvention has surprisingly been solved in another aspect by providing a
medi canent cofiiwe tesinihetgrodndator thimeurpesqsonfitais sveptinn refrreta # gio B Pra&Eai n t he
t r eat ment r hys r al
condi - 20 HhpAS 1hRERAELIbNS, BT AleAiera mas o p%g‘&?"é%'ﬁgfyﬂ* G ased
| ysophos phaarkenaetigal whieh sompisesrat jeast Acwhera@ppropsa ea@l%Q) ak i4rpr Sppeteroa-
corres di t

PRy lasfefr%py hit8o2, SHP0AN LiRlloPLuiflr, RS HEFbrerbBlonts e dRESRS

and/ or prop Paxi s tions 1s intended t

conpri sed. diffTert. Bhe aember oftriteogencatems is pretaralvh. haks osdrHid t§atr@f|t5ye Béén

sol ved i n At NErs ASPAGMSs .%mde NP8 R 1MPRH CARBRbIeFMRY high ks kgast one
conpound of” the invention se In"the treatnent and/or%ﬁroph axi s of
physi ol ogi demséimahish theagtenystip syele dyParhpf @ binal PelHySic eatuated PArtigHY LAY oup
consi sting Bfey anG GRmatiddTRtlm, stieh 'agm\ﬁ'@fe {ndHhéthatic SR |§'?U§ek!rf@'éﬁsary$’0| i d
tunours, sarconmas, carclnonas, hyper proliferative di'sorders, carcinoids, 30
Ewi ng s&@ conyaloalikgh theteroank ehsterocyslyl” gionn@p sSelinerhbrel WA oy defifed ANt om
the brain fpga%ere ﬁ@ggesbgpaﬁhéxéﬁe%amgé.%u TRELORIMG ARe cBMPBIRE of the

gl i obl asto | ast omas, stomach cancer, kidney cancer, kidney cell
car ci normms,gepet farmalaceances effesteskyiapay pasebla dha snerplsieb the Reteropyd (adical.
turours, chiarr}dléssbi‘es QIBIG@H@tévoaéﬁ‘n&@%ﬁdfh?!nPéHzgloxm\opbenzmldazolyl ben-

2010/ 063352PCT/'EP2009/ 007876 - l'i ver tunours tupour s, neck
tunours, | aAisargealyl. benredioxolkbeprriuaay!, banroiadiazal drenzethiazalyl, ben-

0st eosaﬁ§o%?h|er’iﬁtﬂé?\99*§z%ty@%%azbﬂy 'Eﬁ%hm}l QﬁéérﬁHﬁ@ény‘FWFobehE&&e‘ﬁ?ﬂ' cer,

| ung adenocar ci noma, snal car ci noma, bronchi al carci nonas,
breast canderanyhfurazanyhi ‘éﬂ/'n mﬂgzolylnme@%qmand@awc mndolizigyl gpgelylgisobenzylivs

col on car ci BARBS oindoly e Kol TnERHYE istidly Igé!&ﬁlﬁﬁ&illoﬁb%’éolﬂ \HERHIhGridiAYIabYadi-

tunours/ovarian tunours, uterine cancer, cervical cancer, cefvix
car ci nonas, aZolh@xazelyl, phrnpziw), phenelbiazieyl parnoxaginy nethalaziBy dRiREeinYlal

car ci nonmas, o HHnl ﬁfl%zmllagﬁ%ﬁol?lap%azﬁﬁ RYBMAYI %yr?d&ﬁﬁ?nrﬁ%ﬁ@ﬁ rpynrhlcﬁﬁ P9Fro-

cancer, ski'n cancer ,  Squano pl carcli nonm,
basal i 0A@s, lylsgwnazqhavﬂagumwmyhmamyl qwmxawmt%tFaZﬁM éWaﬁ'aéolvll biazalhi as,

monocyte | %Eﬂ?lﬂlﬁoph%ﬂylcﬂfaQi'ﬂyptrla%HKrﬁem as, chronic nyelotic |eukaem a,
chroni c | ynpha I'eukem a, acute eukaem as, acute nyelotic |eukaem a,

acut e | ynphat irgr {HRU#HAss df HEPIEEER invRREHD IRNRANS “aIWI-tc?élbélﬁW e\Rfdatkylal-
opthal m c di seases, choroidal neovascul arjzation, diabetic reti nogﬁthy,
nd

i nf | ammat or KyV'diabekbeterocyelyhy ‘hetesocyislialyle qliybandt &w'a'k\dst@hﬂgﬁ?fo

heal i ng andiy ‘hbfeAdPhRDE nicain@Rat Ayl - cyBlo8RYIN BSBRIRJLINSryLSR] hetérobRe are
preparation of a me-" 15 dicanment for the treatnent and/or prophyl axis of

the aforenentioned conditions is intended to be conprised. Conpounds of the
i nvention may be used in conbination with one or nore other active
substances (ingredients, drugs) in the treatnment, prevention, suppression
or 20 anelioration of diseases or conditions for which conmpounds of the
|nvent|on or the ot her substances have ut|I|ty Typlcally the conblnatlon

Y b1 - Y o Y o o o



Exanpl es of other active substances (ingredients, drugs) that may be

adm ni stered in conbination with a conpound of the invention, and either
adm ni st ewedomgpadsat el y or in the sane pharnaceutical cecpEPReon7876é ncl ude,
but are not limted to the conpounds 5 classes and specific conpounds
listed in Table 1: WD 2010/ 063352PCT/ EP2009/ 007876 - 71 - WD

2010/ 063352PCT/ EP2009/ 007876 - 72 - Docetséxel Col chicin Vinbl astine
Vincristine Vinorel bine Vindesine Dolastatine 10 (NCI) Rhizoxine (Fujisawa)

M vobul RASG. TXD 258
Uventi 5) BBt B TR R S B e

Cr ypt ophycbendsl toghe compouyndsaf e genenal fo wip am Al sétf%ﬁ'?aiewﬁferthepk&m Hor -
nmone) BMS gﬁ;ﬁ;gcngb@i%g\l%??{? (é;@),a(%@ 188797 (BMBS) Taxoprexine

(Protarga) | ne L (Cell Therapeutics) IDN 5109

B A 10 . 7 BASK ASTA
ﬁxeg.yg;% ER- 86 e"@b R’f%chéﬁb@@s{ﬁﬁg&&&&&%ﬂ%%ngmohaérisg}gﬁ%ﬁ”nfB

( Phar na®hr yadrgl ecmsdl(wm ploguerdadi a)tlomi_i@tw%@tltaqhasm ap PXYgRN atpp] Hoe attacks ahi )

| DN 5109 oBNP-
7787 (Bi o&lﬂdr%@ff*ﬁ‘%’e%? Eﬁ%ﬁe‘?ﬁg@ %&%@E(ﬁgfﬂ%gﬁéttﬁ%?ﬁf&hmt&ﬁ%é "4 (OXi GENE)

Aromat ase Metdxy- ethgxssammymxét PIORPXIE ISOBTARXY| %’ehﬁ@t@ a%o‘Pea EYPREst ane
Exenest aN€having the indicated number of carbon atoms.

The term “cycloalkyloxy” or “cycloalkoxy” for the purposes of this invention refers to
10 a cycloalkyl radical according to above definition that is attached to an oxygen atom.
The attachment to the compounds of the general formula is via the oxygen‘atom. Ex-
amples are cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclohepty-
loxy, cyclooctyloxy. Preferred is “C3-Cqcycloalkyloxy” having the indicated number of

carbon atoms.

15 The term “heterocyclyloxy” for the purposes of this invention refers to a heterocyclyl
radical according to above definition that is attached to an oxygen atom. The attach-
ment to the compounds of the general formuiae is via the oxygen atom. Examples are

pyrrolidinyloxy, thiapyrrolidinyloxy, piperidinyloxy, piperazinyloxy.

The term “aryloxy” for the purposes of this invention refers to an aryl radical accord-
20 ing to above definition that is attached to an oxygen atom. The attachment to the com-
pounds of the general formula is via the oxygen atom. Examples are phenyloxy, 2-

naphthyloxy, 1-naphthyloxy, biphenyloxy, indanyloxy. Preferred is phenyloxy.

The term “heteroaryloxy” for the purposes of this invention refers to a heteroaryl
radical according to above definition that is attached to an oxygen atom. The attach-
25 ment to the compounds of the general formula is via the oxygen atom. Examples are

pyrrolyloxy, thienyloxy, furyloxy, imidazolyloxy, thiazolyloxy.

The term “carbonyl” or “carbonyl moiety” for the purposes of this invention refers to
a —C(O)- group.
The term “alkylcarbony!” for the purposes of this invention refers to a “alkyl-C(O)-*

30 group, wherein alkyl is as defined herein.

The term “alkoxycarbonyl” or “alkyloxycarbonyl” for the purposes of this invention
refers to a “alkyl-O—C(O)-" group, wherein alkyl is as defined herein.



At amest ane (Bi oMedi ci nes) YM 511 (Yamanouchi) Thym dyl at esynt - hase

I nhibitors Penetrexed (Eli Lilly) ZD-9331 (BTG Nol atrexed (Exi m as)
CoFact or Wh20Biwk®gs) DNA ant agoni sts Tr abect edi ne ( Phamrama)7876

d uf osfam de (Baxter International) Mafosfam de (Baxter International)
Apazi quone (Spectrum WO 2010/ 063352PCT/ EP2009/ 007876 - 74 - WD

2010/ 063352PCT/ EP2009/ 007876 - 75 - WD 20¥0/ 063352PCT/ EP2009/ 007876 - 76 -
WO 2010/ 063352PCT/ EP2009/ 007876 - 77 - In a preferred enbodi nent, a
conpound of tmeiewearkbmmys fewkie ipugioses df this invertionatfeostovd tatkybi@e-atityl+tor e

known anti -t unor he foll ow ng: estrogen re- 5 ceptor
nodul at orsgr%l’rPd?”BS 'Z)Slébfaﬁp ﬁ’iﬁt helelr s, retinoid recept or nodul ators,

cytotoxics, apti roI ferat| agent s n t e nsferase jnhibitors,
HMVG- CoAr educt '%ee &N ?J'P?'g}" }/rl—ﬂ PB%%SQ%fzh'?[m@Bf)?bee ers %98?&%&{’?5%28“ pt ase
i nhi bi t or s defimét Iﬁ@éi‘r\&folniprismgléllléa%k ®ne carbon amsomsmmmdﬂ;th@i lealsteorientvaot | on
are in particul ar V\%Lé suited for admnistration in 10 conbination with

r adi ot heéx a9§n 2isef $§l"sti c effects of VEGF i nhi bition in conbination
wth radlothera known,to the sk;llﬁd artis %

/,6 186) . The
term "estrogef! gé&’@pf‘%‘f’g%dﬁ] genatom , “haleaen{ios US ?Jr%’é&%pqrﬂ?/%er?t i on
refers to W[ﬁi@MK)dﬂsdnhéfer% fbt@fé:j & Wlhwdfépmprlaré)ldqtjluralliya)flﬂUad'ien(g Ngthorie;at rogen
to estrogen rece - i ndependent om.t he of, _actj.on n.limtin
exanpl e< o UETEQge ok SRBG CEeion /s & OdRRe e gk
I dE»?ﬂ 12 gnz 58‘3513 1 ‘Ihﬁfaldde?@&ihd “pirherasbﬁuerlre;e:rlﬁsgesm\rew\to two, three and four sub-

4 met 0XO0 net
pi per| d1|0nyls}'té‘?ﬁt§x BWe?ﬂFg‘]SugFﬁzﬂ/e’Btéﬁ? : igcte IW%%%@W}W %o the BOHRVA°or opano
ate, 4,4 - slgihydf mwhenm@ﬂm@mraméadurud.meoplhelnyéﬂnwewrpmads SifiGdbne, The

L SR 5 e TR s ke BRI Tl DB Sa gy

andr ogens tiGedderangaKkyl (Fetepkyoy or-alkoxs gpaupd@ry. IOF ; fandi0R;¢. node of act|on
Non-limting exanpl es of androgen receptor nodul ators are finasteride and

ot her 5al pha- Teélterinaagdroryll & ‘hedioxyNhkarisaam OB, grblpt ani de, bi cal ut ami de,
| i arozol e and abirateron acetate.
15 The term "composition", as in pharmaceutical composition, for the purposes of this

invention is intended to encompass a product.comprising the active ingredient(s), and
the inert ingredient(s) that make up the carrier, as well as any product which results,
directly or indirectly, from combination, complexation or aggregation of any two or more
of the ingredients, or from dissociation of one or more of the ingredients, or from other
20 types of reactions or interactions of one or more of the ingredients. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition
made by admixing a compound of the present invention and a pharmaceutically ac-

ceptable carrier.

The terms "administration of" and "administering a” compound should be under-
25 stood to mean providing a compound of the invention or a prodrug of a compound of

the invention to the individualist need.

As used herein, the term "effective amount” refers to any amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, sys-
tem, animal or human that is being sought, for instance, by a researcher or clinician.

30 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



WD 2010/ 063352PCT/ EP2009/ 007876 - 78 - The term "retinoid receptor

nmodul ators” in the course of the present invention refers to conpounds that
i nt er f er evei2otv/ows3senhi bit the binding of retinoids to recirmreeonesept or -

i ndependently fromthe node of action. Non-limting exanples of retinoid
receptor nodul ators are bexaroten, tretinoin, 13-cis-retinoic acid,
9-cis-retinoic acid, alpha- 5 difluoronmett®gl-ornithine, |LX23-7553,

trans- N-(4 Hydroxyphenyl )retinam de and N-4- carboxyphenylretinam de.

The term ﬁé&t o Gécreééé Iﬁlﬂ?e féﬁ’é’Bﬁé'd\ﬁé?\cérh%tmf%ﬁﬁé’gasb%Y@%bfd@? TR RFE ald
conmpounds t primarily trigger cell death through direct action on cell

functi on( s)ncmdemlfbrm Itsmcew éﬁl@UWSthfe@PVq mﬁrwaﬂ%ewmar‘f%)éfr'%loglgeiéﬁn%@“

al kyl ati ng agents, tunor necrosis factors, inter- 10 cal ating agents,

m crotubul e inhibitors and topoi sonmerase i nhi bitors. Non-limti ng exanpl es
of cytotoxics are tirapazimn, sertenef, cachectine, ifosfamd

t asoner ni ne, Absteeegisomers efthe spMmreHRds of the &wantieneare soatemniaied eﬁ@er Ina

di br omogul ghiturer &h %Un%tdr%%bstfaﬁﬁﬁmé ffem. “Fﬁ@é‘@r‘n?&uﬁhs &P inké@idnban have
t enozol om g aplatin, estranustin, inprosulfantosylate, trofosfan de,

ni must i ne, agYBMEY|si centars atanyrofdee C?ﬁ!?ﬁf‘taé%ﬁs Qopsegestly nthex s gxistig theyt i n,
prof i romyckdm, 'tﬁa} laatcbl'?\ate'sr mftHé Y&t ofdR Fmsér%m.&ﬁers%rfw&m.émrebh@r@&ran

met hyl pyri di ne)platin, benzyl guani ne, uf osf am de, GPX1

(trans, t r athe formes byires @ﬁﬂ\eﬁeﬁaﬁevqnqsanam ﬁ@ftemma?r&ni %Wt%{?is MaY1) ] bi s- [

di am .ne(Chhevé)é%gééu%%.mgwd@ﬁhéeféréd%sorﬁér@rI zi di nyl sperm ne, arsenium
trioxide, 1- decyl am no- 10- hydroxyundecyl) -3, 7-di met hyl xant hi ne,

zor ubi ¢jgn, | dﬂméb\‘&'eﬂamgﬁufﬂérdbm;ﬁuﬂds Bf i HveRflon RRickiHa% dRE 0P hore centers
pirarubicin, pinafide, valrubicine, anrubicine, anti neg‘pl ast on,

3' - desani n@échwwpm whieh eerUi @8 63emaeh PHROLPBRFAMRS AYKIURES CaRRiagtion-

gal ar ubi ci Biehy ARiHEE knmé@éﬁt@ﬂﬂgnr optical pure |somers i.e. enantiomers or di-
4- desmet hoxy- 3-"desani no- 3- azi ri di nyl- 4- net hyl sul f ony| - daunar ubi ci n

00/ 50032) . aNisreamerst ThryseprEation<d the comrewdy 19&?"@ 'Pvﬁﬂt'sr‘tcaP dakerRlagety é‘# axel ,
vi ndesi ne- $i{f fRratidn o% ohﬂarc#lr@aéhvai bRades SayTs¥rySiatinaion fémlaaWeabhagt i ne,

docet axol, rhizoxine, dolastatine, m vobuline-isethjonate, %UI’I statine,

cemadot 1ne optigaty aotesolsotepwilly gse of a1 PRiifialk actyR\AHLYIRASE RS by derivatiza-

2,3, 4,5, 6- peRtvithl dhasicMy(attilé HigRntsuBhtda0Tor RREMPIE) an bpficsp asid Modvl de,
anhydrOV|anast|ne

N, N- di net h)?F‘dI§UP%ﬁ%}"PDLe'WP§)I°”P@fm Fﬂ?’l‘caf_val yl-L-prolyl-L-proline-t-butylanid
e, TDX258 and _BMs5188797. 30Non-limti exanpl es of_top

i nhi bitors ar B8 eyBPINSSOf theyRYERULR; g Pregg RtdR tefREM 9 ﬂh@l‘ {%Hgﬁ?gmnd

6- et hoxypr Iy bs 3purér‘l E Or 2X¢orhér8zoil ih Q’:&Dﬁrrﬁ A Fixt@tésiof €hes8-double bond iso-

met hoxy- N, N- di met hy1-5-nit ropyrazol o[ 3, 4, 5-knacri di ne- 2- (6H) pr opanam ne,
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et hyl-5-fl uor dr o- 1-1H, 12H benzo- | -pyrano[ 31, 4
1; b?’?] i ndol i zﬁﬁ@[elp en‘a?mﬁ T@ %‘Hvi’}éﬁj‘ MRRIN tﬁa?qrg{%ﬁéﬁga‘ﬁtom[z (N
WO 2010/ 06%35%8@@5?81@%(00%&)?\&rs 79 -
i sopropyl am no) et hyl]-(20S) canpt ot heci ne, BNP1350, BNPI 1100, BN80915,
gl\l88942 he][ opRs I&gw[&écpbpd Bidlecror ﬂ\%rtioﬂwd 'udaz gﬁtﬂbum‘ tioreto be in the form of any

i met am no- esoxy- et oposi 1 .
N 12 (di o CRPERPIGEHERYEY 25. R0 B SEErs: SRS PHFAGS Hro% P Sazof o
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hexohydir of dGpEh Metdaghe AEE ol et PR ARRREL H g 8Tpr8ude i Sloac-
2, 3- (et hyltﬁédgew)e&oﬁwohyds offthbyrtliedtyn)3s Bprduruy bithindhe bpdyenand dpinitdif ni um

6, 9- bi s[ (2-am noet hyl ) am no] - benzo| g] i soqui nol i ne-5, 10-di one,
5-(3-ani noﬁ?%\&‘/? tfﬂ"yno) 7, 10- di hydr oxy- 2- ( 2-

hydroxyethyl razol ol 4. 5 1- cridin 10

[ 2(di et hyl ani 85'%% rés”%f,p(gfdr%ﬁg{%\gg@k@qvgr;(ﬁﬁh ﬁrﬁ”é}féﬁge?%g’ﬁgﬁm '?&%” 11 for
mam de, 30\ (i2- (di net hyl - am no) - et hyl ) acri di ne- 4- car boxam de,

6-[[ 2- (di net hyl am no) -

et hyl ] am no] - @) hNdmmmyCB-bﬁaidamapté; B1c§dub9t) [Tha-FPractive ofiMeditimad Oiremistry,
Non-limting ex hesqﬁT $§Eollferat|ve agents are anti sense RNA- and
an- tisense- DNASPPGON Fé% 8s, such as G3139, ODNG98, RVASKRAS, GEMR31
and 15 1 NX3001, as well as antinetabolites scuh as enocitabine, carnofur,
tegafur, pentostatine, doxifluridine, trinetrexate, fludarabine,

capeci tabi ne, gal ocitabine, cytarabin- ocfosfate, fosteabine sodi umhydrate,
raltitrexed, paltitrexide, emtefur, tiazofurine, decitabine, nolatrexed,
penetrexed, nel zarabine, 2'-desoxy-2'-nethylidencytidine, 2'-
quoronethern 2 desoxycytldlne
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In a preferred enbodi nent the at | east one pharmacol ogically active
substance is a substance as descri bed herein. 10l n another aspect of the

i nventi onyvoaommsisaceut i cal conposition conprising a thecafEratooadszy
effective anount of at |east one compound of the invention is provided.

In a preferred enbodi nent, the pharnmaceutical conposition contains at |east
one additional conpound selected from t heS§roup consi sting of
physi ol ogi cal |y acceptabl e excipients, auxiliaries, adjuvants, diluents,
carriers and/@y mddgééramaloq@tgwmwuggaﬁléwelagas,ténte substance ot her than
t he conpounds of the invention. I n anot her aspect of the invention, a
phar maceut i caii) BurHgaartiH IThapter i5s ¢8 D30t AvliexthoatooDrug Exesign dreiddévetore

conmpound of the inyention | ea cologically active substance
other than the v%er?x °8f‘\°?ﬂ%m5°ﬁ$\}’éﬁ?h gqgé{n;escri bed herein; and a 20
phar maceuti call tabl e car t her enbodi nent of t he present
invention is ét’%%@eé'@e? gfre ‘Pﬁ%rpﬂ@ﬁ?ﬁ '&%?Wrbé( rS%r%réﬁed phar maceut i cal

conposi tg ons, It Efanperti@owneabaticheinicl sabistarwes ey eortenpad imthe mgamdma;am@ t he

ol ra, 11 il vgHehBay IWath PRI Brevess s the BPrise oo BalRrBe 2ol o

carriers a@dcaﬁstghﬁsmaumnmébmnaomedefoﬁgents ot her than the corrpounds
according to the | are conyerted in a i.tabl e dosa 0 I'n
Aot her " aspechmoriolEa Sdive trpoR fat fs sPrrizdh S pGy TesAgS s rom

t her apeut i @al bythefdoartdoures anthd iriveafiortils d matibokia avithitnpe wodpeand &isiriti of\tieat i on
and/ or gt Ieas{. one pharma- 30 ceutical conposition as described herein and
a thera@eufr?"éa 'Y effective anobunt of at |east one further

phar macol ogi cal | y active substance other than the conpounds of the
invention. WD 2010/ 063352PCT/ EP2009/ 007876 - 81 - The pharmaceuti cal

iti f h b h
chrove thor r i anRat Rt psuaerigh SBn el fedeHireieFur Pasl el ele Bor ar

par ent er al fortexpmpdd, a wcbedaly or tentiarpamive) be comteradusgitruinarganicrémdl aaganic nasal

ntraartic 5.1.ar nal nstr eal . transo ar aneous,
iy aoer | ¢ grisimS s, The Bt S URELAGHE Sane b RERafBohas SHBE RSO
concur rent ltign aeajpnemrablyadmmd wmerwaieodrsortcm'd)h;adrobmnme acifihiedideeity sulfuric

"eci pi ont, SKERAMRPROU B0y ORDept BABReEE BrouRTEe o 3R, UERBAE A8l 1,

and t he natmic acidf atetie aefd edlfoadetid acdl.trifRareadetc atidadxsliniasid; atalopic acid,

preferred. O al m.ni strat.lqn |l r Suit abl e
Qosage T or ABFRaFeRLcabls Sap Bl FfToede a0 heflf 88! EBme acio Hahr
dr agees, seiehc sod) fdm,anptamdeiastlc gmdi,rmtheapldstappmhDhcoamdgsglutermam rﬁteancz:r eans,

I h

sol uti o) SyPugtahie Bl dsPaTe sERs e S e % olffRERre, B sle Ener .
accordi ng toblonrdeehcmmnkiadvhydmbromeiea,rbrprnﬁdas ibBides cayifatesaphatpbatesped bel ow

t abl et ' ' / f id
moxt ur e i e QAR Tot R CatthasnhCarBtinss Foirfes ZRERIE SR P
of m xt ur e tite$ drifatesmxaladeas, oralonates, malmb&,llsemma’tewtargata‘s aatatese embon-

[ di ent |

ar anal at | g 0Bl findsies alet, Pules, GUREs idhiEs SRABREER X1 g
of capszf esg]utamatese‘ﬁtne stolchabmetnyiafi theesHits forg@ds‘romthfamm)pounds of the invention

di ssol vi ng/ di Sob%'rgbeagﬁ InY%%r%an}?n%ﬂl.&@é/ﬁmu %nofaoqgeous or fatty carrier;

subsequent aqueou conplementary fatty/ aqueous
phase, homgeme&mg&&er&mn%m%g caﬁ57+h@y%8mg9u EmGLARS Ageprupaginal)
di ssol vi ng/ di spersing active ingredient/s tn carrier o] |ed by
heat (rect as; foc example, tingtoartical, svdfpmalacgd ahomhpnc/agdmla preaoqu gpumd:aml ly a
heat ed sol f t. Lol Xt i ository
forms, anndarasuth GBtaehPnBidie sER hOTAPLARSILIR G fed LR

aer 0sol 30 dxepwlesi of gpldatde Glovganie bases\ase ageranium, ismdmnphyxpekiua,motasﬁmml i ng
said m Xt un n er 9 2 -
i gener al " TAdEn SR, AATAS and of et tedoe deatidodern it LB e dimnd
conposi ti onsetaarmlmnlnphammoedlamml t- pmte\aamm ﬁ-ont‘yla@mnwdemdrpab@ymlng st eps
on sui t abl ggrg f t 8 re
conmpounds %V?E@ mv@nl on1n o doseé{gne" garnﬁqu u’:i{g%'le sli(?@?&g‘étr?fﬁﬁgtgrsgﬁ?on to
a patient iformeeb‘obrothasmhpmmuseéthesn\tentlmsaan fosgdver be lap integnakérerorof one or
nore conpounds of the invention into such a dosage form conprises the
addition of one or nore conpounds, selected fromthe group consisting of
carriers, excipients, auxiliaries and pharmaceutical active ingredients
other than the conpounds of the invention. Suitable processing steps

| ncI ude but are not I | m ted to conbl ning, mili ng, m XI ng, granul at| ng,

o - N L o o T o o



15 pharmaceutical properties, preferably those pharnmaceutical active agents
ot her than the conpounds of the invention, which are disclosed herein.

Parti cul awbyosuicsabl e for oral use are tablets, pills, ecaErdoowwabises: s,
capsul es, powders, granules, syrups, juices or drops, suitable for rectal
use are suppositories, suitable for parenteral use are solutions,
preferably oil-based or aqueous sol utions60f-ur- 20 thernore suspensions,
enul sions or inplants, and suitable for topical use are ointnents, creans
or powder s nddial mampeWwidpeof the invention nay al so be Iyophilised and the
resultant |yophilisates used, for exanple, for the preparation of injection
prepar ati ons. |t Ehkewlse pR6sibleFosSthetdpalieds oftlie wehticr tol Jese theafochh @f thedmpr i se
assistants, such as |ubrjcants, preseryatives, st%l{i sers g)nd/or wetting

agents, emsP¥ptes@nd, inparticylar Jpydsateslichfan peghtal Prappledy snetalifsr £ o

subst ances o Y8 a EbIaar F Fomndluebud slLticraliti i§ ynopdovier pbdistile &t toingetwo, three
i ngredients, for exanple one or nore vitamn t abl e exci pi(ﬁ_%ts are
r

S... [
or gani ¢ Sor o ABY fuRPer I splveterraatermplequigs Lo EQJT‘?'%V‘BH#H? CURRYS ©
exanmpl e or #HybntiGoNeEsatés ah@Rydralesadmi ni stration and do not react with
t he conpounds of the invention, for exanple water, vegetable oils, benzyl
al cohol s, al - BBthekiing eI\’ Go hfsanpa hyéraky ladrfcoB bt los othgh yeledtelof tiystatiet at e,
gel ati ne, carbohydrates, such as |actose, sucrose, mannitol, sorbitol or
starch (rraizi‘téorktarch, wheat starch, rice starch, potato starch), cellul ose

0Pl a1 s LU BT SSRIE S o Bl ESRL A Ty BBPsaa ©

t ragacaut hwhiskt drirefefbl W 8 polyMpelHxiopho by naeifibationel The verus sadiificatiorar boxy -

35 net hyl cel | ul ose, pol yvi nyl rrolidone and/.or vaseline..

2010/ 06335 SHEPPRBSHRIYS 6 e i diter grefly @3@?‘? Rlys! f8ﬁ°ﬁﬁﬁ'ﬁﬁ-men‘§°”&gent S
maybbe addﬁdrﬁd&&tﬁﬁiﬁvbﬁticﬁb@hﬁbl_ {mgﬂ i/amfad_p%tyammsfomg adkertain modiﬁca-I o
car boxymet hyl -starch, cross-1lin vin rrolidon agar, or,_alginic
acid or a 430 Maydpqppver ﬁd’ﬂeﬁ%tag'@dgﬁ%&Fé’%hﬁ%’?h'%&(?’ﬁio‘gmee‘g’"?qwmﬁéfeg

W thout |i fd batéfitded AOPelom by & thegnwagaew.s and | ubricants, for exanple,
silica, talc, stearic acid or 5 salts thereof, such as nagnesium stearate
or cal cisum stearate, and/or pol yethyl ene glycol. Dragee cores are provided
with suitable coatings, which, if desired, are resistant to gastric juices.
For this purpDsecormpaaelsiof tiecidverdion ase sulprisinglyichanastenagd beasteng amibch may

optionally contain gumatabi ¢, .talc, polyvinyl pyrrolidone, polyethylene
gl ycol andFS@c{]‘fet'Qﬁ'gﬁ'ﬁp(ﬁ’?a%o n acquer solutions and suitable organic

I t I 10 m xt - > i i stant t
oL e, o SOt QB S DB Sh R AR BB RR™ 1
pr ol onged @a€thednyerttibe chabk a@dyantagemesiyadmpinisteredat lowempdosee camparaddo offegsage

d d e | . beLna.in. . .
over D't Sssred B SRR Hnflis oftnk iop 81 Whut Bt Ao\ R e B ¥fe 00
whi ch ser vespérnioridesiredt bidl_ogicatea‘ggca iimadditiort, Isectsé dmfedantbbrpraayriaﬂmrtt@e i nner
corn- 15 p(a%%r}%' ie%dqg%sss'opteggﬁ nd lpflfe%i tirrb(?ag\'feﬁg§QHéEthFL}dﬂeE?héjﬁibﬁYrﬁ%ifi&
rel ease. AWEITE y of naterrals can Pe' ase or stch enteric~layers or
coati ngs, sekehtivigtef theatampoundedf theg iaverdioh eraydfangiate/imba & decreasisofaurdleni xt ur es
of polymer isfreé‘%idgz ff\ﬁ‘-ctts%nﬂéﬁc{%nggtg%jl@éssofﬁe gl z{@ﬁed.acet yl al cohol,

sol utions Ot “SuUI e cel preparations s as acetyl-cellul ose

pht hal , ce t ; ydr p methvl - at e,
bre usep yortd ERREodRRSPHE BleiteeRPiRRE T Ncr e feiela B I BEC.
coat i ngs, ftion cerstemt 1€, dfdessitiamabéutSatiMrararpreferaplydiess tranchavbz ubk i ze
conbi nati ons of active conpound doses. Suitable carrier substances are
organi ¢ or inorganic substances which are suitable for enteral (e.g. oral)
or parenteral adm nistration or topical application and do not react with
t he novel conplorinbisst df the preaenlinventior has segpasingly deen selved manatheilasped| s,
pol yet h- Z%IxéJr&n&nglﬂyeC@esof A duhd g?%&ﬂb{rﬁi%ﬂtagauﬁﬂygﬂT HhidiBEt 0se or

starch, magnesium Stearate, talc and petroleum] n particul ar,

tabl et s35 coat ¢ {e@.%@@ﬁipnﬁapaﬁHﬂb%P azngfdﬂpétaro%ﬂérﬁ’%?éiirﬁé}fded%%\‘ér fOF the pur-

suppositories are used for~entera mnistration, solutions, preferably
oi |y or aquresessokibe presentinventionte esdellowsy Nseint posampleienibigng iBhibitiam| ant s,
are used f%rndJ%@rraasol%ﬁ@A". RAR]sUaRk! s vithin aﬁ%p@biaﬁéiﬁﬁ&medgé BAINE QBragewder s
are used for topical 30 application. The conpounds of the inventidn can

al so be |lyophilized and the |yophilizates obtained can be used, for
exanpl e, for the production of injection preparations. The preparations
i ndi cated can be sterilized and/or can contain excipients such as

| ubricants, preservatives, stabilizers and/or wetting agents, enulsifiers,
salts for affecting the osnotic pressure, buffer substances, colorants,

o o o, - o VAN N A D AN NNV T | s es ] NS = 7/~



20 solutions. In addition, suspensions of the active conpounds as
appropriate oily injection suspensions may be adm ni stered. Suitable

| i pophi | iwo=0iwesise or vehicles include fatty oils, for PeXaPp0g/007$e6ane
oil, or synthetic fatty acid esters, for exanple, ethyl oleate or
triglycerides or polyethylene glycol-400 (the conpounds are soluble in

PEG 400). 25Aqueous i njection suspensions Gfay contain substances, which

i ncrease the viscos- ity of the suspension, including, for exanple, sodium

car boxynet Bglsopakligd @sthe apbPhddlre Qrﬁujfi@tenﬁrﬂétsuaﬁlrnhfﬁﬁtdgomlbhwn aigor
suspension may al so contain stabilizers. tration as

i nhal at i on refgfdajion py means gf thepswat pethods gbmg%urp%eﬁm dttﬁ'é"'a%‘tq"véﬁus a

i ngredi ent bﬁraﬁnhfbﬁfngdlnﬁﬁ)ﬂ‘oh%er rétb\ﬁ:lé@i@ﬂetdr éihn@pl@rdﬁh%é ABASLEE® afd de-
propel [ant gas 30 m xture (for ex or hIoroquocharbons) The

active i ngtesainasinirelation oA eraRlate '9“'9%'@8 'HB‘P@OP RNFHOE FRIRTAZEA - f orm i n whi ch
case one or nore additional physiologically acceptable solvents nay be
present 2 for exanple ethanol. Inhalation solutions can be adninistered with
the aid of conventional inhalers, WO 2010/0633 2P$E/EP%$09/007876 -. 85 -
Possi bl e phar RdcRgiares empodiment; therise qffa OMROYA dRyeriie eaprPiE Nt de,
for exanmpl @ipitsHBRPSVIEEY, ichBrackfiz&édinciBsthetfolRiwiry RIddpRRhidMe defivatives @fe NDr e
of the active conpounds with a suppository base. Suitable suppository bases
are, for erddgerally,compriged-or synthetic triglycerides, or paraffin
hydrocarbons. In addition, it is also possible to el ati pe rectal
capsul es, whi &h P¥EIRRYEMIdIRe derivaliveshacqording fo JPHB”'Q(,(B Q?Q%WSW gifedh a
balse Wsr bl eI Wﬁrr@@%ﬁfbbdrh‘c‘er#t@@tdﬁdﬂeniwmmnﬂﬂﬁ R fogetihgr iitth gieYrﬁt%gedreS )
pol yet hyl ene g yco S araffin rocarpons use ine, the
P oiounds of +nath suh hBh o HaSReLd B heRdongy Y bR SHERINSHER cal |y
accept abl e sal tSutemron%fﬂrtrﬁ?orgmentlbﬂ\w\dﬁfererh%ubﬁﬁtﬁéﬂts EZnhefeogcypaross 10

tion of the conpounds 0 inyenti of thej eutical
acceptabl e salt$ d@GF?'EYbQ°@’RSﬁSr¥rB ging {‘Y' !!ﬁ%‘gﬁj ZJ Q%rgf;’f’sy B'Pe‘t"hée 1-
conpounds  of thlg B pyrAitiinen -y Ingakbgliasdid (addrbbkppupeablhs W), akpupsawmetor
exanpl e be forne ol ution

0 oun
vent it -GOPaRIIG et S\ Bet TSP § SR D 40 o PRSCR% Tas
hydrochl ori ¢ aciyflcarbokyiedeidCethy iedter [Btranstoxpherpiseriimiedi-yfyynar i ¢ aci d,
mal ei ¢ 15acid, succinic acid, acetic acid, benzoic acid, oxalic acid,
citric acid, gpartaric acid, car- bonic acrd or phosphorlc aci d.
FurthernDre, where the conpounds of the invention carry an acidic noiety,
sui tabl e pharmaceutically acceptabl e salts thereof may include al kali netal
salts, e.g. sodiumor potassiumsalts; alkalimpe earth netal salts, e.g.
cal ciumor magnesiumsalts; and salts forned th suitabl e oqpertigorbases,

e.g. quaternary 20 ammoni um salts. The ph ceutical prépamymiels can
be enpl oyed as ngatheeundnts i n human and veterrnary medi ci ne. paddolsEd
herein, the term"d?fective anDunUﬂ mean f\mnnunt of a dRYIG @ﬂﬁyu
pharnaceutical agent that will I ical or medi® ?” nse of
a 25 tissue, system animal or I's belng sought, FEPOVH%s

a researcher or clinician. Furthe re the term"therapeutically effectrve
anount" nmeans any anount which, as conpared to a correspondi ng subject who
has not received such anount, results in inproved treatnent, healing,
prevention, or anelioration of a disease, disorder, or side effect, or a
decrease in tRer thalparpdse i waRaRRAts, ledicall usoal MEthdUs of wWedtmedQ aboge t er m

Py s ol i EAPIORIHEIER SoSHER (LR Bh BT PR 4 b ormBihet PO oFoor e of

t he conpourpdsndd ofthe (preseit) indéntiod”. known to the skilled artisan or can be
easily determ ned by standard nethods known in the art. WO

2010/ 063352PCT/ EP2009/ 007876 - 86 - The conpounds of the invention and
the additional active substances are generally adm ni stered anal ogously to
conmer ci al prepabajtebmmhe bmsehtlryvemuhhablserpdre&gsr Heleatsolvee irt arestigpeaspectal | y

effective lie in . the ra 0. 000 ref erabl

et ween' 0. GUPTRIdAAE BT IOThA Plehptaen ot Butiiund Sois R S sboper
dose 5 26i tthe Stepsdai | y dose is preferably between about 0.001 ng/kg and 10
ng/ kg of body wei ght. Those of skill will readily appreciate that dose

| evel s can vary as a function of the specific conpound, the severity of the
synptons and the susceptibility of the subject to side effects. Sonme of the
speci fic conpounds are nore potent than others. Preferred 10 dosages for a
gi ven conpound are readily determ nable by those of skill in the art by a
variety of means. A preferred neans is to neasure the physiol ogical potency
of a grven conpound For the _purpose of the present |nvent|on al
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WO 2010/ 063352PCT/ EP2009/ 007876 - 87 - one hour and one week. For in vitro
testing, cultured cells froma biopsy sanple may be used. Even w t hout
further dwoanioes3idsk i s assunmed that a person skilled i npCh@&pasov/owisié be
able to utilise the above description in the broadest scope. The preferred
enbodi ments 5 should therefore nmerely be regarded as descriptive

di scl osure, which is absolutely not linmtB8g in any way. Above and bel ow,
aII tenperatures are indicated in C. In the follow ng exanples,

"conventi onalg)Wor kesfling B 2-ddR8j-3- étfﬁo@ez:pﬁﬁaehuatet(h)e{[srahn&immcb)merwmoved
water is added i f necessary the pHis ad UStaﬁg/ i f necessar to between 2

and 10, dependi ng SPC?WH”PH@”@&%)S?‘P"(%PF% feg %hefgﬁ‘?"ﬁcﬂﬂé’lorgé'}‘n b8t ure is

extracted with et W&st%?&&?ébﬁj REthJlafiMe iR ER b sdeat pheRemlpERasspRr at ed
t he organi c phase I's washed 'wi th saturated HCO3 solutjon, if fi(_:e%tr?rr(?g
red

water and sat ur at ptaaérmetdyid-met)yisufany irvimiding-S<amaicasd sthy
and evaporated, and the product is purified by chromatography on silica
gel , bydpr epdat | \iéaCFtPE(%O -BsHyb2-regthydsyltanyt-pyrigtidingre: Cafh@g’ﬂﬁlapfjreé'd" g8fhounds

15 are, if desireqg %_&Bts%endgtbs%) \AMHSNSNmeth@pnelfmha&ﬁ@-dﬁ&thﬁre&eﬂgr(mps pray
i oni sation) (MtH) + brevi ati ons _and Acronyns: féﬁb?y E)wa acid,

anh anhydrous, at whareipdphigrasdgfinegbgreins in a'befgr?ﬁxfc%wﬁc%)ﬂ'e ©ar bonyl

di i m dazol e, conc ( demoRTPS 4 20
NN- di et hyl acet am@@qgﬁtﬁa%thﬂaﬂ% R3-ving2-Hewg yi-pPrimidisdg-

1, 3- di met hy1- 3, 4, Sl asig @thyl esterid) pyheraindRhisias, defipgd herein,

NN- di net hyl f or mam de, i et hyl sul f oxi de, he S ry.

azi de, 18DCI 10)( 3- YRIAHYY érﬂE‘?o?pF"Hﬁhlola’@'”eﬁﬁ/wegrgdﬂ?t}‘ﬁ?ﬁggny l&gg o I
acetate, EtOH ethanphoxy ﬂ@Q&@i et e&tedlisz\ivdreiRtEHs, asEIe@P\bdi he&di) ylekiBdie,

hour (s), MeOH net hanol, et her fDet rol eum et he | I |€% [Mn%??ao 60C)
tenp. tenperature,s tan ) ‘f‘éf‘? RIRPERER Bf arpmopizpr agak 'P‘?r BEFrf P

trifluoromet hanesulde@di¥!in an orddific QQVérﬂn;Sr%fe@éblleMFCIt& Ed?S’—Efn@étBﬂ@tﬁ&nﬂlF@d-
hereby incorporated by ref erence in their entl %Sr\%a%?ﬁ vention is

expl ai ned in nor e RYEAQI4 3-BlpyHmidRs Sone Rl WhergiR, eRiNt hout |
however, being restricted thereto 0/ 0633 EP2 09/0 7876 - 88 -
Exanpl 69 1I. Sﬁnt he@?%""@f7'5@%5‘@33‘%%%’%%%“@9&ﬁé HVHV'écﬁ E%%? B 1

Synt hesi s of R3 is as defined herein, obtained in step c) with a compound of formula (I1)
{142-(2-chl oro- benzi/l am no) - pyri dohﬂ 3-d] pyri mdin-5-y1]-piperidin-4-y11-(4
- et hyl - pi perazi n-({ 'y1) - met hanone 11\ (Conpound 72) 001 I \ ."...., Ol N\
SANI S ,,.,,IV.,,,, 21 1| Ar NH
]
R6 R5 0
20 wherein Ar, R4, R5, R6, n are as defined herein, to obtain a compound of
formula (lIl) (8), 0O
R4 - N" S N
\ )'\ N
Ar N" N R3
n
25 R6 RS (1)

wherein Ar, R3, R4, R5, R6, n are as defined herein,

e) reacting the compound of formula (lll) (8) obtained in step d) with a chlorina-
tion agent, preferably POCI; or SO.Cl,, to yield a compound of formula (IV)
Cl
(9)

30 ~N

R4 )\
\
Ar R3 )

n

RR R5H



EtOH Et3N0O a.3 \ 0 - N- / O0- O NOEt MeSNI-"N I 5 4 DVF b.
Cl 10 a. Preparation of 4-Methyl-2-nethylsul fanyl -pyrim di ne-5-carboxylic
aci d et hywoestos332Equi nol ar quantities of ethyl PCT/EP2009/007876

2- acetyl - 3- et hoxy- 2- propenoate 1 (20.0 g, 107 mmol),

((am no(i m no) net hyl ) - sul fanyl ) met hane 2 (9.68 g, 107 mmol) and
triethylamne (10.8 g, 107 mmol) in EtOH-GB3G0 nlL) were stirred at reflux
for 48 hours. Then reaction mx- ture was concentrated and diluted with

water. The bi phW%mtﬁrﬁsma, 5 306 L4k defhéy Adrem separatory funnel and
g

extracted with ani c extract was washed with water, WO

2010/ 063352PGT1 EPZRSBUE ooy of Brhl (v 1)\ iddeq Wles enemnb aved.  The
product was purified crysta? i zation from ethanol/water to yield in a
col orl ess solid (I®undgffgmuia (vxb10) 81 9 . b. Preparation of

44(E) - 2- Di net hvl ami no-vi nv1l) - 2- get hvl ﬁgl fanvl -pvrimdine-5- 5 carboxylic
acid ethyl ester 5. 4-Methyl-2-nmetNiyl sul fanyl - pyri ni di ne-5-car boxylic acid
ethyl ester 3 (18.0 g, 84.8 mmwl) was dissolved in DVF (50n),

N, N Di m8t hyl f or mani ddi net hyl acetal H22.5 mMY) 170 mol) and stirred at
reflux for 3 hours. Then m xture was concentrated, the residue was

di ssol ved in TOM wesrRiadR WiRhaigeasedefingd heeein to ohtaip @comprynd ohtasmulaled. The
prod- 10 uct was p(qﬁ'{)gg g&hd Heryviat al 1 i zation fromether to yield in a
colorless solid (14.0 g, 52.5 nmol, 62 %. c. Preparation of

2- Met hvl sul f anvl1- 6H pvri dol4, 3-dl pyri m di n-5-one 6.

The object of the present invention has surprisingly been solved in another aspect
10 by providing a process for the preparation of a compound of the invention, comprising
the steps:
d) reacting 7-R3-2-methylsuifanyl-6H-pyrido[4,3-d]pyrimidin-5-one (6), wherein
R3 is as defined herein, with a compound of formula (I} (7),

R4
\
15 Ar NH
n
R6 RS
wherein Ar, R4, R5, R6, n are as defined herein, to obtain a compound of
formula (111) (8), 0O
R4 NS N
20 N\ /l = =
Ar N N R3
n
R6 RS (n)
wherein Ar, R3, R4, R5, R6, n are as defined herein,
e) reacting the compound of formula (l1l) (8) obtained in step d) with a chlorina-
25 tion agent, preferably POCI; or SO,Cl,, to yield a compound of formula (IV)
Cl
(9)
N~ Xy” SN
R4 |
\N /kN/ = (V)
Ar R3

n

R6 RS



4- ((E)-2-D met hyl am no-vi nyl) - 2-net hyl sul fanyl - pyri m di ne-5-car boxylic acid
ethyl ester 15 5 (13.5 g, 50.5 mmol) and NH40Ac (38.9 g, 505 nmmol) were

di ssol vedwonoiods33s250 nl) and stirred at reflux for abowtTfEPRé0s@arsss Then
m xture was concentrated, residue dissolved in TCM washed wth water,
dried, filtered, and concentrated. The product was purified by
crystallization fromethanol to obtain a-&8l-orless solid (7.60 g, 39.4
mmol, 78 % . 20 d. Preparation of

2- (12- Chl or o- benzvl ghéteinAr; RBE Ry RSIGIB! ndard R\Wefinedihérelr, one 8.

2- Met hyl sul fany1- 6H pyrido[ 4, 3-d] pyrim din-5-one 6 (3.00 g, 15.5 mml) and
2- Chl orobenzfyl arvesgting th8 céfpbilind dffofmutaiN) (Syabeaindd inrsteb @) wiltb8 Cofnor  t wo
days. To the recool ed nlxturF &@ r nol /water (1:1, 100 nlL) was added and
left at RT over ni gtRUNdP%fofmuigy é‘gltate was filtered off and dried in
vacuo. The product was purlfledex\chQtalIlzatlon fromethanol to yield in
a colorless solid (4.00 g, 14.0 miN_ 90 % e. Preparation of

(2- Chl oro-benzvl) - (5-chl oro- pvrldofh 3- de imdin-2-yl)-am ne 9.

2- (2- Chi%r o- benzyl ani no) - 6H-pyr|do[ . 3-d] p&’u m di n-5-one 8 (3.00 g, 10.5
mol ) was 30 dissol ved. i and stirred at 90C f 15 h.. The
reaction mixture wHBer Eﬁ‘r%} L]%C?re eér'&e% E?'“E“%ﬁf‘é‘r COMRPYTHS [ﬂ—fn\ﬂf M
adjusted to 8 addi(19) ds befia@hessihut i on. WO 2010/ 063352PCT/ EP2009/ 007876 -
90 - The precipitate formed was filtered off and dried in vacuo. The
product was purified by crystallization fromdiethyl ether to yield in a
colorless solid (3.18 g, 10.4 mml, 100 c/o0). f. Preparation of

{1-1. 2-(2-Chl Dme)olh]edstbi Hw@ra@éntmwehﬂm’i ﬁaé%swfﬂ)pmnglyrbelénns&lvmmmqﬂmﬂadbmm- vl}-
5 (4-et I |per o

(2 On ol BRI 8 L35t 8PN PREPRIAT 8] B RohoUhs 1VeRlioh SO PrE8 g,

0. 33 nnDI)tméﬂep$pocetan1de 10 (83.0 ng, 0.66 mmol) and NH3 (25% sol ution
in water, 451.1.1 , 0.66 mmol) were dissolved in THF (3 nL) and stirred at
100C in a high preeadtrg théar,sklpbomd a5 otouia V) H)evirdrein AreR3pI84, 7% IRA] niate o

wat er and the prec |éﬁﬁ he ged was filtered off 10 and dried in vacuo.
The residue was crﬁg? |Ie|zecf3 om DCM di et'hyl ether to yield in a colorless
solid (86 ng, 0.22 mml, 67 %. Anal to above instructions further
conmpounds wer e syntheS|zed | nst edd ofNYpr eThr sor 7 the fol |l owi ng ani ne
precursrs were used in addiRfion: |Exa t hesi s of

{ 142- (2-Cnhl or o- benzyl ani ng) - Ayrjdo 'gldln -yl]-piperidin-4-y1}-[4
- 20 (2-hydroxy- ethyI)Ab Z1 n- 1-y1] - met han Re 15 (Conpound 141) WO
2010/ 063352PCT/ EP2009/ 00787 g. Preparation of

142- (2- Chl or o- benzyl am noR6pyRddol4, 3-di pyri m di n-5-yl | - pi peri di ne- 4-
carboxylic acid ethyl ester 13. 5

(2- Chl or o- benzy1) rinnidin-2-yl)-amne 9 (500 ny,
1.64 mol), Plperlgﬁﬁgqﬁﬂ{gu %Qgﬂﬁ%&ggyﬁlgyhyl ester 12 (0.51 nm, 3.28
mol ) and NH3 (2596solutwgg |n|¥@ter 0.22 m, 3.28 nmol) were dissolved in
THF (5 nlL) and stirred at 10RC I'h a high pressure flask for 15 hours. To
the m xjgire water (5 ni) masladded and the ecipitate formed was filtered
off and dried in vacuo. The bbtained colorless solid (583 10 ngy, 1.37 mmol,
849 was used W t h@HbrefiRY RS afl4d aéfﬁ\ealné?emlfboﬁémm@%macﬁffomula 1)

142- ( 2- Chl or o- benz Ian1n02 (¥r|d0[4 -dl pyri m din-5-yl|-piperidine-4-
carboxyl i ¢ acid 14{11) as defined herein

142- ( 2- Chl or o- benzyl am no) - pyri do[ 4, 3-d] pyri m di n-5-y1J- pi peri di ne- 4- car box
ylic acid 15 ethyl ester 13 (583 ng, 1.37 mol) was dissolved in THF (10
m.), 2 N NaCH solutlon“éé s wer e added and the m xture was stgLred for 3
h at 50C. TheTh¢ Alavieg BdP%lP%Eﬂe%’”dWr@é‘éfa' fetteesingeRRIEdand the pH
was adj 25t efhol® diécloséd p@cdsdN HCl sol ution. The aqueous | ayer was extracted
twice with ethyl acetate and DCM The corn- WO

2010/ 063352PCT/ EP2009/ 007876 - 92 - bined organic |layers were dried over
sodiumsulfate, filtered and evaporated to dryness. The obtai ned col orl ess
solid (447 ng, 1.12 mol, 82 % was used without further purification.



5 1i. Preparation of
{112- (2- Chl oro- benzyl am no) - pyri do[ 4, 3-dl pyri m di n-5-v11-pi peridin-4-v11-
14- ( 2- hyowoxytoatebssk ) - pi per azi n- 1- y11- net hanone 15. PCT/EP2009/007876
142- ( 2- Chl or o- benzyl am no) - pyri do[ 4, 3-d] pyri m di n-5-y1Fpi peri di ne- 4- car boxy
lic acid 14 (50 ng, 0.13 mol ), 2-Piperazin-1-yl-ethanol (17.0 ng, 0.13
mml ) and 4- Methyl norpholine (70 ptL, 0-®%-nmmol) were dissolved in DV (3
m). To this mxture 10 hydroxybenzotriazole (17.0 ng, 0.13 mmol) and
N-(3-di met hyl am nopropyl ) - N N et hyl carbodiimd x gCl_ (24.0 ng, 0.,13 nmol)
were added and the f# xt stléreq\,for 48 hhat\room tenperatuyye. \ater
ja pregi prtatg formedguas filg okt and
dried in vacuo. T £ r 8si due—vas purifii bycsilica chronatofiraphy (ethyl
acet at e/ cycl ohexan )O/t'~9\y| eftdHi n a col s solid (27. @e , 15
43 9% characterized as 15. Etx'arrple 3 Sinttesis ofMerivatives of R3]
( 2- Chl or 0- benzy1l) - (15- pi per a n- 1-yl - pyri #o[ 4, 3-d] Byri mi di n-2- ¥1)-ani ne 18
(Conpound 134) 20 . Preparation of
442- ( 2- Chl or o- benzyl am no) - pyri doE4, 3-dl p¥zri m di n-5-yl | - pi perazi ne- 1-
carboxylic acid tert-butyl ester 17. 5 4 >
(2- Chl oro-benzyl ) -(5-chl oro- pysi do[ 4, 4=d] NHri di n- 2-y1) - am
1.64 mml), Pipg(bgine-4-carbgxylic aci %l ester,i42( 10

500 ng,
.28 nmmol )

and NH3 (25% seldtioen i NNGARET,"N0. 22 mire 3R28 Mol ) i.n THF
(5 nL) and stirmsF at 104C ih g i gh pressure—+ é‘éﬁ%j 15 hours. ToO the
m xture water (5cnl) Me&s added”andR3t he precipitate d was filtered off

and dried in vacuo. The obtaigned col orl ess solid (@ES 0 ng, 1833 mmol, 81
%9 was used without further purification. k. Preparation of

(2- Chl or o- benzyl) - (5- pi perazi n- 1-yl - pyri doE4, 3-dl pyri m di n- 2- 0- am nes

Hydr ochl ori de 18

4-1 2- (2- Chl or o- benzyl am no) - pyri do[ 4, 3-d] pyrim di n-5-yl]- plggrazkge 1-carbo
xylic acid 15 tert-butyl ester 17¢(605 ng, 1.33 nmol) was dissetve in 5-6 N

HCl solution in Dioxan WO 20XQ/ 352PCT/ EP2009/ 007876 - 94 - (10 nL) and
stirred at Rl for 1 h. Ehe r'\%aac i onmi xt We evapay at dryiness and
t he residue weocgryst al |y FORLA to rss t in collor |gss 10 nmg,
1.30 mol , 98—%—Md§\§§i)o“wthout furt:herﬂb rifi [

i opN5 IN' PrepaRation of
442- ( 2- ChI or o- Benzvl a 8%/ pvri dor4 3-dl rlDTAgl n- T1- pi perazi ne- 1-
carboxylic acid (fura'ﬁ 2-VI nmet th -am de B

R6 R5 1

(2- Chl oro-benzyl) - (5- pi perazin-1-yl - pyri do[f4, 3-d] pyri m di n-2-y1) - am nes
Hydrochl ori de 18 (50 rrg, 0.13 mmol ) was suspended in DCM (3 niL), furfuryl

i socyanate (14 1.1.L, 13 rrrml%) and triethylamne (37 4, 0.26 nmol) added
and stirred afll ﬁ@éhﬂ@%@r‘a@f@rsé‘ festedtto S?S‘dﬁ&ﬁrgomﬂ%rﬁﬁh)(ﬁ'ém SpENEPApoOr at ed
to dryness gad cGﬁtﬁﬁﬁr? rlnlaﬁ\%qolf é@r%@ekbﬂ’opﬁﬁéllrﬂhéimé cf‘él&]ferxan@BF sétrcqrememg a
colorless solid . was obt ai ned

Pr epar atd oﬁemectlvely

442- ( 2- Chl or 0- benzvl am no) i dol 4, pvrim di n-5-v11-pi perazine-1- 15
car boxyl i ¢ acFer plurthes ‘F\etéu‘iffgﬁﬁﬂﬂqonégﬁ@ mapufpgluring RrosesIesyeleRan e3P 8 ny,
0.13 mol) (¥ diapiMs/SdH ihe dildwidgdgdHeral d%séﬂptlo%fbféfbféféh’ea‘c@ﬁ&%ni 20. 8 nyg,
0.13 mmol ) was added and the m xture was stirred for at Room
tenperature. To this m xture

(2- Chl oro-benzyl) - (5- pi perazi n-1-yl -pyrido[ 4, 3- d] pyrimdin-2-yl)-am nes
hydr ochl ori deAJp&y§.5|Bg|@a|4y ébcleatama)éan cwa& dd anmesmernmbﬁlgaﬂasm csz:pnt i nued

for 18 h at roomtenm 0.the mxturego\&

preci pi tht daingd %5%59 @PP&OéF@eF"@rtf‘e&ﬂwpavndeef th?l inygRtiRn obtaipgd By thesdesol i d
(45.2 ng, QchASedmaktion/Witts X® bciidria Hdisgh purity was obtai ned, characterized
as 20. n. Preparation of

1-{442- (2- Chl or o- benzvl am no) - pvri dor 4, 3-dl pvri m di n-5-v11-pi perazin-1- 25
v1}-2-pvridin-4-vl-ethanone 21.

(2- Chl or o- benzué.torﬁﬁomid@eﬁwd lﬁvéntwh-emylrdlsﬂﬂhé,s&rld"]@mraielﬁihﬁif&tﬂeyb)e;mm'titbes

Hydrochl ori de 18 50 ilr_':z}élm*mld?§5 @ tic bam% hydr ochl ori de
(22.2 g, Gr9Fr oyl ?’ﬁ%‘? ‘?X?B“ &B1°7 PYEM RO BTGV IHRT e
di ssol Vﬁ?) IR, Meioﬁbgdi)n th&hltdrﬁm& mn@mmldﬂmﬁmhﬁﬂbﬁbr$?§sﬂﬂé@n3 ny,
0.13 nmo n 3-.di et am no [)=N, - 30 .C odi. i X _HCl
(245", 095, MstspseBReOliaaBanan G eiis Biasker Shg¥us Rheaip b Serto
roomtenperature. Water was added to the m xture and the precipitate WO
2010/ 063352PCT/ EP2009/ 007876 - 95 - formed was filtered off and dried in
vacuo. A colorless solid (25.9 ng, 0.06 mvol, 43 %9 with high purity was

obt ai ned, characterized as 21. 0. Preparation of
(2 ChI or o- benzyl) 15 (4- met hanesul fonvl - pi perazi n-1-vl)-pyridor4,3- 5

o ~



6 h at roomtenperature. Water was added to the m xture and the precipitate
formed 10 was filtered off and dried in vacuo. A colorless solid (51.0 ny,
0. 12 mmolwo2B10absZy with high purity was obtai ned, char acr@re@edomssé 22. An
overvi ew about further anal ogously synthesized conpounds of the invention

i ncl udi ng physi co-chem cal parameters for all conpounds of the invention is
given in Table 2. 15 Table 2 Conpound Che6cal Nane ESI [ Mtl] + HPLC Rt
[mMmn] HPLOMS Rt [m n] 1 Benzyl-(5-pyrrolidin-1-yl-

Rl)zfr :Bg(rjl[zsl 3@ e?%’é Y{ﬂ%r Lﬁ%g%h) O%EHT?Rethi@ns gJo%]ﬁ Wiley & c?ons Inc., Nevc\i/ York), to

yrido[ 4 ri'm dine-2,5- diam'ne 346
2,21 3 Ne- Berngqlsq@ctmrmlﬁaﬁynd'g%w high B krawuansl stableifer the said reac-
2, 5-di am n%oﬁé%je% é%ls‘b Wn%%@%é're Bﬁ/a('lgnt@ wHifH HRMPrown per se, but are not men-

phenyl )-pyri pyrimdi ne- 2,5-di am ne
tloned here in greater detail.

5 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, it is possible to

carry out the reaction stepwise.

Preferably, the reaction of the compounds is carried out in the presence of a suit-

10 able solvent, which is preferably inert under the respective reaction conditions. Exam-
ples of suitable solvents are hydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons, such as trichlorethylene, 1,2-
dichloroethane, tetrachloromethane, chloroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as

15 diethyl ether, diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such
as ethylene glycol monomethyl or monoethyl ether or ethylene glycol dimethyl ether
(diglyme); ketones, such as acetone or butanone; amides, such as acetamide, di-
methylacetamide, dimethylformamide (DMF) or N-methyl pyrrolidinone (NMP); nitriles,
such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); nitro compounds,

20 such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the
said solvents or mixtures with water. Polar solvents are in general preferred. Examples
for suitable polar solvents are chlorinated hydrocarbons, alcohols, glycol ethers, ni-
triles, amides and sulfoxides or mixtures thereof. More preferred are amides, especially
dimethylformamide (DMF).

25 As stated above, the reaction temperature is between about -100° C and 300° C,
depending on the reaction step and the conditions used.

Reaction times are generally in the range between some minutes and several days,
depending on the reactivity of the respective compounds and the respective reaction
conditions. Suitable reaction times are readily determinable by methods known in the

30 art, for example reaction monitoring. Based on the reaction temperatures given above,

suitable reaction times generally lie in the range between 10 min and 48 hrs.



364 2,32 5 N5-Benzo[ 1, 3] di oxol-5-yl-N2- benzyl -pyrido[ 4, 3-d] pyri m di ne-
2,5-diamne 372 2,26 6 N2-Benzyl - N5-(3, 4-di net hoxy-

phenyl ) - pyoi2dwjo6332d] pyri m di ne- 2, 5-di am ne 388 2,24 PCT/EP2009/007876

N2- Benzyl - N5- (4-fl uor o- 2- et hyl - phenyl ) -pyrido[ 4, 3-d] pyri m di ne-
2,5-diamne 360 2,23 8 (2-Chloro-benzyl)-(5-pyrrolidin-1-

yl -pyrido[4,3-d]pyrimdin-2-yl)- amine 34B67-2,10 - 96 - 9

N2- ( 2- Chl or o- benzyl) - N5- ( 4-

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 evaporation.
Suitable acids for this reaction are, in particular, those which give physiologically ac-

5 ceptable 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, sul-
famic acid, furthermore organic acids, in particular aliphatic, alicyclic, araliphatic, aro-
matic or heterocyclic monobasic or polybasic carboxylic, sulfonic or sulfuric acids, for

10 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, ma-
lic acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, meth-
ane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, ben-

15 zenesulfonic acid, trimethoxybenzoic acid, adamantanecarboxylic acid, p-
toluenesulfonic acid, glycolic acid, embonic acid, chlorophenoxyacetic acid, aspartic
acid, glutamic acid, proline, glyoxylic acid, palmitic acid, parachlorophenoxyisobutyric
acid, cyclohexanecarboxylic acid, glucose 1-phosphate, naphthalenemono- and -

disulfonic acids or laurylsulfuric acid.

20 Salts with physiologically unacceptable acids, for example picrates, can be used to

isolate and/or purify the compounds of the invention.

On the other hand, compounds of the invention can be converted into the corre-
sponding metal salts, in particular alkali metal salts or alkaline earth metal salts, or into
the corresponding ammonium salts, using bases (for example sodium hydroxide, po-

25 tassium hydroxide, sodium carbonate or potassium carbonate). Suitable salts are fur-
thermore substituted ammonium salts, for example the dimethyl-, diethyl- and diisopro-
pylammonium salts, monoethanol-, diethanol- and diisopropanolammonium sailts,
cyclohexyl- and dicyclohexylammonium salts, dibenzylethylenediammonium salts, fur-

thermore, for example, salts with arginine or lysine.

30 If desired, the free bases of the compounds of the invention can be liberated from
their salts by treatment with strong bases, such as sodium hydroxide, potassium hy-
droxide, sodium carbonate or potassium carbonate, so long as no further acidic groups
are present in the molecule. In the cases where the compounds of the invention have

free acid groups, salt formation can likewise be achieved by treatment with bases.



met hoxy- phenyl ) - pyri do[ 4, 3- d] pyri m dine-2,5-diam ne 393 2,34 10

N2, N5- Bi s- (2-chl or o- benzyl)- pyrido[4, 3-d] pyri mdine-2,5- diamne 411 2,52
11 N2- ( 2-wgbl2oromebasazyl ) - N5- pyri di n- 3-yl met hyl - pyri do[ 4 PBI/EP2009/007876

d] pyrimdine-2,5-diamne 378 1,78 12 N2-(2-Chl oro-benzyl)-N5-(3, 4-

di met hoxy- phenyl ) -pyrido[ 4, 3- d] pyri m di ne-2,5-di am ne 423 2,29 13
1-{4-[2-(2-Chl oro-benzyl am no)- pyrido[ 4,-38d pyri m di n-5-yl am no] -

phenyl yet hanone 405 2,54 14 N2-(2-Chl oro-benzyl)-N5-(2, 4-

Suitable bases are alkali metal hydroxides, alkaline earth metal hydroxides or organic

bases in the form of primary, secondary or tertiary amines.

Every reaction step described herein can optionally be followed by one or more
5 working up procedures and/or isolating procedures. Suitable such procedures are

known in the art, for example from standard works, such as Houben-Weyl, Methoden
der organischen Chemie {Methods of Organic Chemistry], Georg-Thieme-Verlag, Stutt-
gart). Examples for such procedures include, but are not limited to evaporating a sol-
vent, distilling, crystallization, fractionised crystallization, extraction procedures, wash-

10 ing procedures, digesting procedures, filtration procedures, chromatography, chroma-
tography by HPLC and drying procedures, especially drying procedures in vacuo

and/or elevated temperature.

The object of the present invention has surprisingly been solved in another aspect

15 by providing a medicament comprising at least one compound of the invention.

The object of the present invention has surprisingly been solved in another aspect
by providing a medicament comprising at least one compound of the invention for use
in the treatment and/or prophylaxis of physiological and/or pathophysiological condi-

20 tions, which are caused, mediated and/or propagated by increased lysophosphatic acid
levels and/or the activation of autotaxin. A corresponding use for the preparation of a
medicament for the treatment and/or prophylaxis of the aforementioned conditions is

intended to be comprised.

25 The object of the present invention has surprisingly been solved in another aspect
by providing a medicament comprising at least one compound of the invention for use
in the treatment and/or prophylaxis of physiological and/or pathophysiological condi-
tions selected from the group consisting of: “cancer, tumour, malignant tumours, benign
tumours, solid tumours, sarcomas, carcinomas, hyperproliferative disorders, carcinoids,

30 Ewing sarcomas, Kaposi sarcomas, brain tumours, tumours originating from the brain
and/or the nervous system and/or the meninges, gliomas, glioblastomas, neuroblas-
tomas, stomach cancer, kidney cancer, kidney cell carcinomas, prostate cancer, pros-

tate carcinomas, connective tissue tumours, soft tissue sarcomas, pancreas tumours,



di met hoxy- phenyl ) -pyrido[ 4, 3- d] pyri m di ne-2,5-di am ne 423 2,39 15

N2- ( 2- Chl or o- benzyl ) - N5- (3- i sopropoxy-propyl)-pyrido[4, 3-

d] pyri m dvoeeR/@3zam ne 387 2,35 16 N2- (2- Chl or o- benzpCYAR3600807876

pi peridin-1-yl-propyl)-pyrido[4,3- d]pyrimdine-2,5-diamne 412 1,74 17
N2- (2- Chl or o- benzyl)-N5-(3- pyrrolidin-1-yl-propyl)-pyrido[4,3-

d] pyri mdi ne-2,5-diamne 398 2,67 18 N2-{68-Chl oro-benzyl)-N5-(2-

pi peridin-1-yl-ethyl)-pyrido[4,3- d]pyrimdine-2,5-diamne 398 1,82 19

N5- (4- Fl uonga2aiRuby ha B9RAYdurs, neck tumours, laryngeal cancer, oesophageal cancer,
thyroid cancer, osteosarcomas, retinoblastomas, thymoma, testicular cancer, lung can-
cer, lung adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast
cancer, mamma carcinomas, intestinal cancer, colorectal tumours, colon carcinomas,

5 rectum carcinomas, gynaecological tumours, ovary tumours/ovarian tumours, uterine
cancer, cervical cancer, cervix carcinomas, cancer of body of uterus, corpus carcino-
mas, 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,

10 chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leukemia, acute
leukaemias, acute myelotic leukaemia, acute lymphatic leukemia, lymphomas, angio-
genesis, arteriosclerosis, opthalmic diseases, choroidal neovascularization, diabetic
retinopathy, inflammatory diseases, arthritis, neurodegeneration, restenosis, wound
healing and/or transplant rejection”. A corresponding use for the preparation of a me-

15 dicament for the treatment and/or prophylaxis of the aforementioned conditions is in-

tended to be comprised.

Compounds of the invention may be used in combination with one or more other

active substances (ingredients, drugs) in the treatment, prevention, suppression or

20 amelioration of diseases or conditions for which compounds of the invention or the
other substances have utility. Typically the combination of the drugs is safer or more
effective than either drug alone, or the combination is safer or more effective than
would it be expected based on the additive properties of the individual drugs. Such
other drug(s) may be administered, by a route and in an amount commonly used con-

25 temporaneously or sequentially with a compound of the invention. When a compound
of the invention is used contemporaneously with one or more other drugs, a combina-
tion product containing such other drug(s) and the compound of the invention is pre-
ferred. However, combination therapy also includes therapies in which the compound
of the invention and one or more other drugs are administered on different overlapping

30 schedules. It is contemplated that when used in combination with other active ingredi-
ents, the compound of the present invention or the other active ingredient or both may
be used effectively in lower doses than when each is used alone. Accordingly, the
pharmaceutical compositions of the present invention include those that contain one or

more other active ingredients, in addition to a compound of the invention.



N2- (4- et hyl - benzyl ) - pyrido[ 4, 3- d] pyri mdine-2,5-diamne 374 2,66 20
(4- Fl uor o-benzyl)-(5-pyrrolidin-1- yl-pyrido[4, 3-d]pyrimdin-2-yl)- am ne
324 2, 1AWDD2oNA66352F| uor o- benzyl ) - N5- (4- fl uor o- phenyl ) PpymprdapA)B76

d] pyri m di ne-2,5-di am ne 364 2,23 22 N2-(4-Fl uoro-benzyl)-N5-o0-tolyl-
pyrido[ 4, 3-d] pyri m di ne-2,5- diamne 360 2,11 23

N2- (4- Fl uor o- benzyl ) - N5- (4- net hoxy- phenyl?0-pyri dof 4, 3-

d] pyri m di ne-2,5-diamne 376 2,34 24 N2-(4-Fluoro-benzyl)-N5-(2-

Examples of other active substances (ingredients, drugs) that may be administered
in combination with a compound of the invention, and either administered separately or

in the same pharmaceutical composition, include, but are not limited to the compounds

5 classes and specific compounds listed in Table 1:

Table 1

Alkylating agents

Cyclophosphamide
Busulifane
Ifosfamide
Melphalane

Hexamethylmelamine

Lomustine
Procarbazine
Altretamine
Estramustinphosphate

Mechlorethamine

2-Chlordesoxyadenosine
6-Mercaptopurine
6-Thioguanine

Thiotepa Streptozocine
Chlorambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (AeternaZentaris)
Carboxyphthalatoplatinum ~Satraplatin (Johnson Mat-
Tetraplatin they)
Ormiplatin BBR-3464 (Hoffrnann-La
Iproplatin Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycine
5-Fluoruracil Fludarabine
Floxuridine Pentostatine

Raltitrexede
Hydroxyurea
Decitabine (SuperGen)




fl uoro- phenyl)-pyrido[4, 3- d] pyrimdine-2,5-diamne 364 2,23 25
N5- (2, 4- Di fl uor o- phenyl)-N2-(4- fluoro-benzyl)-pyrido[4, 3-

d] pyri m dvoee/@w3xzam ne 382 2,28 -

97 - 26

PCT/EP2009/007876

N5- Benzol[ 1, 3] di ox0l-5-yl - N2- (4- fl uoro-benzyl)-pyrido[4, 3-
d] pyri m di ne-2,5-diam ne 390 2,22 27 N5-(3, 4-D net hoxy-phenyl) - N2-

(4-fluoro-benzyl)-pyrido[4, 3- d]pyrimdinr€12, 5-di am ne 406

2,32 28

N2- (4- Fl uor o- benzyl ) - N5- (4- fl uoro-2-net hyl - phenyl) -

pyri do[ 4, 3- [ pyri m di ne- 2, 3

Cytrafh&e 35796
2-Fluordesoxycytidine

Clofarabine (Bioenvision)
Irofulven (MGI Pharma)

Teniposide or Mitoxantrone
Irinotecane (CPT-11)
7-Ethyl-10-
hydroxycamptothecine
Topotecane

Dexrazoxanet (TopoTarget)
Pixantrone (Novuspharrn’a)
Rebeccamycin-Analogue
(Exelixis)

BBR-3576 (Novuspharrna)

Methotrexate DMDC (Hoffmann-La Roche)

Idatrexate Ethinylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecane (SuperGen)
inhibitors Epirubicine Exatecanmesylate (Daiichi)

Etoposide Quinamed (ChemGenex)

Gimatecane (Sigma- Tau)
Diflomotecane (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucine (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun Dang)
KW-2170 (Kyowa Hakko)

Antitumor antibiotics

Dactinomycin (Actinomycin
D)

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin (Daunomycin)
Epirubicin

Therarubicin

Idarubicin

Rubidazone

Plicamycinp

Porfiromycin
Cyanomorpholinodoxorubicin

Mitoxantron (Novantron)

Amonafide

Azonafide
Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycinsulfate (Blenoxan)
Bleomycinacid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem

Pharmaceuticals)

Antimitotic agents

Paclitaxel

SB 408075 (GlaxoSmith-




2,14 29 N5-Benzo[ 1, 2, 5] oxadi azol -5- yl met hyl - N2- (4-f| uor o- benzyl ) -
pyrido[ 4, 3-d] pyri mdine-2,5- diamne 402 2,52 30

N2- (4- Fl woaetvars33st) - N5- i sobutyl - pyrido[ 4, 3-d] pyri m di RETAEP20090) M ne 326
2,18 31 (2-Met hoxy-benzyl)-(5-pyrrolidin-

1-yl -pyrido[4, 3-d] pyrimdin-2-yl)- amne 336 2,20 32

N5- ( 2- Et hoxy- phenyl ) - N2- (2- met hoxy- benzyl#2pyri do[ 4, 3-

d] pyri m di ne-2,5-diam ne 402 2,47 33 N5-(4-Fl uoro-phenyl)-N2-(2-

met hoxy- benzyT) - pyri do[ 4, 3-[ Ddcptaxem di ne- 2, 5- di ankKliree) 376

Colchicin E7010 (Abbott)
Vinblastine PG-TXL (Cell Therapeutics)
Vincristine IDN 5109 (Bayer)
Vinorelbine A 105972 (Abbott)
Vindesine A 204197 (Abbott)
Dolastatine 10 (NCI) LU 223651 (BASF)
Rhizoxine (Fujisawa) D 24851 (ASTA Medica)
Mivobuline (Warner-Lambert) ER-86526 (Eisai)
Cemadotine (BASF) Combretastatine A4 (BMS)
RPR 109881A (Aventis) Isochomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilon B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly) IDN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient NeuroP-
Auristatine PE (Teikoku Hor-  harma)
mone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexine (Protarga) CA-4 (OXiGENE)

Aromatase inhibi- Aminoglutethimide Exemestane

tors Letrozole Atamestane (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestane

Thymidylatesynt- Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

hase inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)

DNA antagonists Trabectedine (PharmaMar) Mafosfamide (Baxter Interna-
Glufosfamide (Baxter tional)
International) Apaziquone (Spectrum




2,15 34 N2-(2- Met hoxy-benzyl)-N5-0- tolyl-pyrido[4,3-d]pyrimdine-2,5-
diam ne 372 2,26 35 N2-(2-Met hoxy-benzyl)-N5- (4-

met hoxy- pwerrgioyospssei do[ 4, 3- d] pyri m di ne- 2, 5-di am ne 388CTAPIHIBG7876

N2- ( 2- Met hoxy- benzyl ) - N5-p- tolyl-pyrido[4,3-d]pyrimdine-2,5- diamne 372
2,43 37 N5-(2,4-Difluoro-phenyl)-N2-(2- rrethoxy benzyl) - pyr|d0[4 3-

d] pyrim di ne-2,5-di anmine 394 2,20 38 N5-(3-4- Di met hoxy- phenyl) - N2-

(2- et hoxy benzyl) pyridol 4, 3- d] pyri mdine-2,5-diam ne 418

Albumin + 32P (Isotope Solu-
tions)

Thymectacine (NewBiotics)
Edotreotide (Novartis)

Pharmaceuticals)

06-Benzylguanine (Paligent)

Farnesyitransferase

inhibitors

Arglabine (NuOncology Labs)
lonafarnibe (Schering-
Plough)

BAY-43-9006 (Bayer)

Tipifarnibe (Johnson & John-
son) .
Perillylalcohol (DOR Bio-

Pharma)

Pump inhibitors

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

Zosuquidar-Trihydrochloride
(Eli Lilly)

Biricodar-Dicitrate (Vertex)

Histoneacetyltrans-

ferase inhibitors

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

Pivaloyloxymethyibutyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors /
Ribonucleosidere-

duktase inhibitors

Neovastat (Aeterna
Laboratories)

Marimastat (British Biotech)
Galliummaltolate (Titan)

Triapine (Vion)

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

TNF-alpha agonists/

antagonists

Virulizine (Lorus Therapeu-
tics)
CDC-394 (Celgene)

Revimide (Celgene)

Endotheline-A re-

ceptor antagonists

Atrasentane (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid recep-

tor agonists

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

Alitretinoin (Ligand)




2,31 39 N5-(2,3-Di hydro-

benzo[ 1, 4] di oxi n-6-yl)-N2-( 2-

nmet hoxy- benzyl) - pyri do[ 4, 3- d] pyri mdine-2,5-diamne 416 2,36 40

N5- ( 2, 4- Dvoebtuaey3sphenyl ) - N2-
d] pyri m di ne-2, 5-di am ne 418

(2- met hoxy- benzyl) - pyr i doP&T8P2009/007876
2,29 41 N5-(4-Fl uoro-2-nethyl - phenyl) -

N2- ( 2- met hoxy- benzyly pyrido[ 4, 3-d] pyri mdine-2,5- diannine 390 2,24

- 42 N2- (4- Chl or o-benzyl)-N5-(4- fl uor o- pHény

| )-pyrido[ 4, 3-

d] pyri m di ne-2,5-diam ne 381 2,35 43

Iimmunomodulators

Interferon

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

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

Melanoma vaccine (CTL Im-
muno)

p21-RAS vaccine (GemVax)

Dexosome therapy (Anosys)
Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Noreline (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethine (Dovetail)
CLL-Thera (Vasogen)

Hormonal and anti-

hormonal agents

Estrogens

Conjugated Estrogens
Ethinylestradiole
Chlorotrianisen
Idenestrole
Hydroxyprogesteroncaproate
Medroxyprogesterone
Testosterone
Testosteronpropionate
Fluoxymesterone
Methyltestosterone
Diethylstilbestrole
Megestrole

Tamoxifen

Toremofine

Dexamethasone

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Cetrorelix
Bicalutamide
Flutamide
Octreotide
Nilutamide
Mitotane

P-04 (Novogen)
2-Methoxyestradiol (Entre-
Med)

Arzoxifen (Eli Lilly)

Photodynamic

agents

Talaporfine (Light Sciences)

Pd-Bacteriopheophorbide

Theralux (Theratechnologies) (Yeda)
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N2- (4- Chl or o- benzyl ) - N5-o0-tol yl -

pyrido[ 4, 3-d] pyri m di ne-2,5- di am ne

2,40 44 N2- (4-Chl or o- benzyl)-N5-(4- met hoxy-phenyl)-pyrido[ 4, 3-

d] pyri m dvoeef/@3zzam ne 393 2,26 45 N2- (4- Chl or o- benzpCxAR26000207876
di fl uoro-phenyl)-pyrido[4, 3- d] pyrimdine-2,5-diamne 399 2,68 46
N5- Benzo[ 1, 3] di ox0l-5-yl - N2- (4- chl oro-benzyl)-pyrido[ 4, 3-

d] pyri mi di ne- 2, 5-di ami ne 407 2,38 47 N2-(2-Chl or o- benzyl ) - N5- ( 3, 4-
di met hoxy- phenyl ) -pyri do[ 4, 3- d] pyrim dine-2,5-diam ne 423 2,33 48

Motexafin Gadolinium

(Pharmacyclics)

Lutetium-Texaphyrine
(Pharmacyclics)

Hypericine

Tyrosinkinase in-
hibitors

Imatinib (Novartis)
Leflunomid
(Sugen/Pharmacia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Science)
Canertjnib (Pfizer)
Squalamin (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)

GW2016 (GlaxoSmithKline)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

Kahalid F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephaion)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Different agents

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

CV-247 (COX-2-Inhibitor, vy
Medical)

P54 (COX-2 inhibitor, Phyto-
pharm)

CapCell™ (CYP450 stimu-
lans, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (Ribonuclease
stimulans, Alfacell)
Galarubicin (RNA synthesis
inhibitor, Dong-A)
Tirapazamin (reducing agent,
SR International)
N-Acetylcystein (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB inhibitor,
Active Biotech)

377



N2- (4- Chl or o- benzyl) - N5- (3, 4- difl uoro-phenyl)-pyrido[4, 3-
d] pyri mdi ne-2,5-diamne 399 2,58 49 N2-(4-Chl oro-benzyl)-N5-(4-

f | uor o- 2-wetzhyospdsenyl ) -
4-[2-(4-Chl oro-benzyl am no) -

aci d net hyl

pyrido[ 4, 3-d] pyri m di ne-2, 5- diPawiEP200398787€, 65 50
pyri do[ 4, 3-d] pyri m di n-5-yl am no] -

ester 421 3,68 51 N5-(2, 5-Di net hoxy-phenyl) - N2-
(4- met hoxy- benzyl ) -pyrido[ 4, 3- d] pyri m di-7é-2, 5-di ani ne 418 2,45 52
N5- (2, 4-Di fl uor o- phenyl) - N2- (4- met hoxy-benzyl)-pyridof 4, 3-

d] pyri m di ne

-2,5-dl am ne 39

417D Pidhmunogen (Gastrin
inhibitor, Aphton)
Efaproxiral (Oxygenator,
Allos Therapeultics)

PI-88 (Heparanase inhibitor,
Progen)

Tesmilifen (Histamine an-
tagonist, YM BioSciences)
Histamine (Histamine-H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibitor,
Ribapharm)

Cilengitide (Integrine antago-
nist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase in-
hibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor, Cell
Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (Plasminogen acti-
vator inhibitor, Wilex)
PBI-1402 (PMN stimulans,
ProMetic LifeSciences)
Bortezomib (Proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulans,
SR Pharma)

TLK-286 (Glutathione-S-

transferase inhibitor, Telik)

PT-100 (Growth factor ago-

Seocalcitol (Vitamin-D recep-
tor agonist, Leo)
131-1-TM-601 (DNA
antagonist, TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)

Minodronic acid (Osteoclasts
inhibitor, Yamanouchi)
Indisutam (p53 stimulans,
Eisai)

Aplidin (PPT inhibitor, Phar-
maMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33 anti-
body, Wyeth Ayerst)

PG2 (Hematopoesis enhan-
cer, Pharmagenesis)
Immunol™ (Triclosan oral
irrigation, Endo)
Triacetyluridine (Uridine prod-
rug, Wellstat)

SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™ (Immu-
notoxine, KS Biomedix)
PCK-3145 (Apoptosis enhan-
cer, Procyon)

Doranidazole (Apoptosis en-
hancer, Pola)

CHS-828 (cytotoxic agent,
Leo)

trans-Retinoic acid (Differ-
entiator, NIH)

MX6 (Apoptosis enhancer,

benzoi c




53 N5-Benzo[ 1, 3] di oxol-5-yl - N2- (4- nethoxy-benzyl)-pyrido[4, 3-

d] pyri m di ne-2,5-di am ne 402 2,23 54 N5-(3, 4-D net hoxy-phenyl) - N2-

(4- met hoxwyokerzgs3s2pyri do[ 4, 3- d] pyri m di ne- 2, 5- di am ne PE¢TEP2®91067856

N5- (2, 3-Di hydro- benzo[ 1, 4] di oxi n-6-yl)-N2-(4- nmethoxy-benzyl)-pyrido[4, 3-
d] pyri m di ne-2,5-diam ne 416 2,24 56 N5-(2, 4- D net hoxy- phenyl) - N2-

(4- met hoxy-benzyl) -pyrido[ 4, 3- d] pyri n di-i€--2, 5-di ani ne 418 2,44 57

4-1 2- (4- Met hoxy- benzyl am no) - pyrido[ 4, 3-d] pyri m di n-5-yl am no]j -

benzonitril ¢ 383 nist, Point Therapeutics) MAXIA)
Midostaurin (PKC inhibitor, Apomin (Apoptosis enhancer,
Novartis) ILEX Oncology)
Bryostatin-1 (PKC stimulans, Urocidine (Apoptosis enhan-
GPC Biotech) cer, Bioniche)
CDA-II (Apoptosis enhancer, Ro0-31-7453 (Apoptosis en-
Everlife) hancer, La Roche)
SDX-101 (Apoptosis enhan-  Brostallicin (Apoptosis en-
cer, Salmedix) hancer, Pharmacia)
Ceflatonin (Apoptosis enhan-
cer, ChemGenex)

In a preferred embodiment, a compound of the invention is administered in combi-
nation with one or more known anti-tumor agents, such as the following: estrogen re-
5 ceptor modulators, androgen receptor modulators, retinoid receptor modulators, cyto-
toxics, antiproliferative agents, prenyl proteintransferase inhibitors, HMIG-CoA-
reductase inhibitors, HIV protease inhibitors, reverse transcriptase inhibitors, angio-

genesis inhibitors.

The compounds of the invention are in particular well suited for administration in
10 combination with radiotherapy. The synergistic effects of VEGF inhibition in combina-
tion with radiotherapy are known to the skilled artisan (WO 00/61186).

The term “estrogen receptor modulators” in the course of the present invention re-
fers to compounds that interfere with or inhibit the binding of estrogen to estrogen re-
ceptor — independently from the mode of action. Non-limiting examples of estrogen

15 receptor modulators are tamoxifen, raloxifen, idoxifen, LY353381, LY 117081, tore-
mifen, fulvestrant, 4-[7-(2,2-Dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1-
piperidinyl)ethoxy]phenyl]-2H-1-benzopyran-3-yl]phenyl-2,2-dimethyl-propanoate, 4,4'-
Dihydroxybenzophenon-2,4-dinitrophenylhydrazone and SH646.

The term “androgen receptor modulators” in the course of the present invention re-
20 fers to compounds that interfere with or inhibit the binding of androgens to androgen
receptor — independently from the mode of action. Non-limiting examples of androgen
receptor modulators are finasteride and other 5alpha-reductase inhibitors, nilutamide,

flutamide, bicalutamide, liarozole and abirateron acetate.



2,57 - 99 - 58 N5-(3,4-Di fluoro-phenyl)-N2-(4- methoxy-benzyl)-pyrido[4, 3-
d] pyri mdi ne-2,5-diamne 394 2,51 59 N5-(4-Fluoro-2-nethyl-phenyl)-

N2- (4- metwoxytoomwBssygl) - pyrido[ 4, 3-d] pyri m di ne-2,5- di arcmEP3@0/0087615 60

1- (2- Benzyl am no- pyri do[ 4, 3- d] pyrim din-5-y1)-piperidine-4- carboxylic
acid (furan-2- ylnmethyl)-amde 444 2,44 61 1-(2-Benzyl am no-pyrido[4, 3-

d] pyri m di n-5-y1) - pi peri di ne-4- carboxyli-&@8aci d i sopropyl am de 406 2,24 62
1-[ 2-(2- Chl oro- benzyl am no) -

The term “retinoid receptor modulators” in the course of the present invention refers
to compounds that interfere with or inhibit the binding of retinoids to retinoid receptor —
independently from the mode of action. Non-limiting examples of retinoid receptor
modulators are bexaroten, tretinoin, 13-cis-retinoic acid, 9-cis-retinoic acid, alpha-

5 difluoromethylornithine, ILX23-7553, trans-N-(4'-Hydroxyphenyl)retinamide and N-4-

carboxyphenylretinamide.

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 inter-
fere with or inhibit cell myosis, such as alkylating agents, tumor necrosis factors, inter-

10 calating agents, microtubule inhibitors and topoisomerase inhibitors. Non-limiting ex-
amples of cytotoxics are tirapazimin, sertenef, cachectine, ifosfamide, tasonermine,
lonidamine, carboplatin, altretamine, prednimustine, dibromodulicit, ranimustine, fote-
mustine, nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustin, improsulfan-
tosylate, trofosfamide, nimustine, dibrospidium-chloride, pumitepa, lobaplatin, satra-

15 platin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-amindichloro(2-
methylpyridine)platin, benzylguanine, glufosfamide, GPX100, (trans,trans,trans)-bis-
mu-(hexane-1,6-diamine)-mu-[diamine-platin(ll)]bis-[diamine(chloro)platin(il)]-
tetrachloride, diarizidinylspermine, arsenium trioxide, 1-(11-Dodecylamino-10-
hydroxyundecyl)-3,7-dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantren,

20 mitoxantron, pirarubicin, pinafide, valrubicine, amrubicine, antineoplaston, 3'-desamino-
3'-morpholino-13-desoxo-10-hydroxycarminomycin, annamycin, galarubicin, elinafide,
MEN10755 and 4-desmethoxy-3-desamino-3-aziridinyl-4-methylsulfonyl-daunorubicin
(WO 00/50032).

Non-limiting examples of microtubule inhibitors are paclitaxel, vindesine-sulfate,
25 3'4'-dideshydro-4'-desoxy-8'-norvincaleukoblastine, docetaxol, rhizoxine, dolastatine,
mivobuline-isethionate, 'auristatine, cemadotine, RPR109881, BMS1844786, vinflunine,
cryptophycine, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)-
benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-valyl-L-valyl-N-methyl-L-
valyl-L-prolyl-L-proline-t-butylamide, TDX258 and BMS188797.

30 Non-limiting examples of topoisomerase inhibitors are topotecane, hycaptamine, ir-
inotecane, rubitecane, 6-ethoxypropionyl-3',4'-O-exo-benzylidene-chartreusine, 9-
methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)propanamine, 1-amino-9-
ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo-[de]-pyrano-
[3',4':b,7]indolizino[1,2b]quiinoline-10,13(SH, 15H)-dione, lurtotecane, 7-[2-(N-



pyrido[ 4, 3-d] pyrimdin-5-yly n piperidine-4-carboxylic acid (py.-

din-3-ylnethyl)-am de 489 1,84 63 1-[2-(2-Chloro-benzyl am no) -

pyri do[ 4,80dpyoeBIsedi n- 5-yl ] - pi peri di ne-4-carboxylic a®Cad/EP3009/007876

di et hyl am no- propyl) - am de 511 64 142- ( 2- Chl or o- benzyl am no) -

pyrido[ 4, 3-d] pyrim din-5-yly piperidine-4-carboxylic acid (2-

di met hyl ami no- et hyl ) -ami de 469 2,07 65 14®--(2- Chl oro- benzyl am no) -

pyrido[ 4, 3-d] pyrimdin-5-yly piperidine-4-carboxylic acid (fu-

ran- 2- y| metsiptopyRmiints ethyf-(2E5)28mptdbifedire BNF236h] BNPIH€0ZBN808 150 BN80942,

pyrido[ 4, 3-d pg/,rlmhdir]q-?-ylr\/. . - . . .

etoposide-phosphate,‘teniposide, sobuzoxane, 2'-dimethylamino-2'-desoxy-etoposide,

GL331, N-[2-(dimethylamino)ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-
1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl}-N-

5 methylamino]ethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl}-5,5a,6,8,8a,9-
hexohydrofuro(3',4':6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylendioxy)-5-methyl-
7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-aminoethyl)amino]-
benzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-dihydroxy-2-(2-
hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de}-acridine-6-one, N-[1-

10 [2(diethylamino)ethylamino]-7-methoxy-9-ox0-9H-thioxane-then-4-ylmethyljformamide,
N-(2-(dimethyl-amino)-ethyl)acridine-4-carboxamide, 6-[[2-(dimethylamino)-

ethyllamino]-3-hydroxy-7H-indeno(2, 1-c]quinolin-7-one and dimesna.

Non-limiting examples of antiproliferative agents are antisense RNA- and an-
tisense-DNA oligonucleotides, such as G3139, ODN698, RVASKRAS, GEM231 and

15 INX3001, as well as antimetabol_ites scuh as enocitabine, carmofur, tegafur, pen-
tostatine, doxifluridine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabin-
ocfosfate, fosteabine sodiumhydrate, raltitrexed, paltitrexide, emitefur, tiazofurine,
decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-desoxy-2'-methylidencytidine, 2'-
fluoromethylen-2'-desoxycytidine, N-[5-(2,3-dihydrobenzofuryl)sulfonyl]}-N'-(3,4-

20 dichlorophenyl)urea, N6-[4-desoxy-4-[N2-[2(E),4(E)-tetradecadienoyi]glycylamino]-L-
glycero-B-L-manno-heptopyranosyiladenine, aplidine, ecteinascidine, troxacitabine, 4-
[2-amino-4-0x0-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b][1,4]thiazine-6-yl-(S)-ethyl}-2,5-
thienoyl-L-glutaminic acid, aminopterine, 5-fluorouracil, alanosine, 11-acetyl-8-
(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diaza-tetracyclo-(7.4.1.0.0)-

25 tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexole, dexrazoxane,
methioninase, 2'-cyan-2'-desoxy-N4-palmitoyl-1-B-D-arabinofuranosylcytosine and 3-.

aminopyridine-2-carboxaldehyde-thiosemicarbazone.

“Antiproliferative agents” also comprises monoclonal antibodies against growth fac-
tors that have not been listed under “angiogenesis inhibitors”, such as trastuzumab, as

30 well as tumor suppressor genes, such as p53.

In another aspect of the invention, a medicament according to above aspects and
embodiments is provided, wherein in such medicament comprises at least one addi-

tional pharmacologically active substance (drug, ingredient).



pi peridin-4-yl}-pyrrolidin-1-yl- nmethanone 452 2,45 67

142- (2- Chl or o- benzyl am no) - pyrido[4, 3-d] pyri mdin-5-yly

pi peri di NEO200A16BHRy| i c acid i- sopropyl am de 440 2, 35PE&/EP2009/007876
1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yly

pi peri di ne-4-carboxylic acid pro- pylam de 440 2,35 69

142- (2- Chl or o- benzyl ami no) - pyri do[ 4, 3-d]@@ri m di n-5-y1] -

pi peri di ne-4-carboxylic acid cyc- |opropylamde 438 2,41 70

1- [ 2- (2- Chl orip-dysrafeyiedrgm btRimentithe dOedstooré] ghatmatdlbdicdilyclive substance is a
pi peri di ne-4-car boxsyl I C . cé d gz- met hoxy- et hyl ) -am de 456
substance as described herein.

In another aspect of the invention, a medicament according to above aspects and
5 embodiments is provided, wherein the medicament is applied before and/or during

and/or after treatment with at least one additional pharmacologically active substance.

In a preferred embodiment the at least one pharmacologically active substance is a

substance as described herein.

10 In another aspect of the invention, a pharmaceutical composition comprising a

therapeutically effective amount of at least one compound of the invention is provided.

In a preferred embodiment, the pharmaceutical composition contains at least one
additional compound selected from the group consisting of physiologically acceptable
excipients, auxiliaries, adjuvants, diluents, carriers and/or additional pharmaceutically

15 active substance other than the compounds of the invention.

In another aspect of the invention, a pharmaceutical composition is disclosed which
comprises at least one compound of the invention, at least one pharmacologically ac-
tive substance other than the compounds of the invention as described herein; and a

20 pharmaceutically acceptable carrier.

A further embodiment of the present invention is a process for the manufacture of
said pharmaceutical compositions, characterized in that one or more compounds ac-
cording to the invention and one or more compounds selected from the group consist-
ing of solid, liquid or semiliquid excipients, auxiliaries, adjuvants, diluents, carriers and

25 pharmaceutically active agents other than the compounds according to the invention,

are converted in a suitable dosage form.

In another aspect of the invention, a kit is provided comprising a therapeutically ef-

fective amount of at least one compound of the invention and/or at least one pharma-

30 ceutical composition as described herein and a therapeutically effective amount of at
least one further pharmacologically active substance other than the compounds of the

invention.



2,21 - 100 - 71 1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d]pyrimdin-5-yly
pi peridi ne-4-carboxylic acid ally- lamde 438 2,47 72
{1-[ 2- ( 2-wbl2orocneBEsnzy| am no) - pyrido[ 4, 3-d] pyri m di n- 5- PC§/EP2009/007876
pi peri di n-4-y1l)-(4-ethyl-piperazin- 1-yl)-nethanone 495 2,28 73
1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yly
pi peri di ne-4-carboxylic acid (3- net hoxy-‘&“dpyl) -amde 470 2,37 74
1-[ 2- (2- Met hoxy- benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yly
pi peri di ne-4-carboxylic acid (fu- ran-2-ylnethyl)-am de 474
The pharmaceutical compositions of the present invention may be administered by
any means that achieve their intended purpose. For example, administration may be by
oral, parenteral, topical, enteral, intravenous, intramuscular, inhalant, nasal, intraarticu-
5 lar, 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, and weight of the
recipient, kind of concurrent treatment, if any, frequency of treatment, and the nature of
the effect desired. Parenteral administration is preferred. Oral administration is espe-

10 cially preferred.

Suitable dosage forms include, but are not limited to capsules, tablets, pellets, dra-
gees, semi-solids, powders, granules, suppositories, ointments, creams, lotions, inha-
lants, injections, cataplasms, gels, tapes, eye drops, solution, syrups, aerosols, sus-
pension, emulsion, which can be produced according to methods known in the art, for

15 example as described below:

tablets: mixing of active ingredient/s and auxiliaries, compression of said mixture
into tablets (direct compression), optionally granulation of part of mixture before com-

pression.

capsules: mixing of active ingredient/s and auxiliaries to obtain a flowable powder,
20 optionally granulating powder, filling powders/granulate into opened capsules, capping

of capsules.

semi-solids (ointments, gels, creams): dissolving/dispersing active ingredient/s in
an aqueous or fatty carrier; subsequent mixing of aqueous/fatty phase with comple-

mentary fatty/ aqueous phase, homogenization (creams only).

25 suppositories (rectal and vaginal): dissolving/dispersing active ingredient/s in carrier
material liquified by heat (rectal: carrier material normally a wax; vaginal: carrier nor-
mally 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

30 into an atomizer.



3,63 75 1-[2-(2- Met hoxy-benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yly

pi peri di ne-4-carboxylic acid (2- nmethoxy-ethyl)-am de 452 3,48 76

(142- ( 2- MeOhoxyosbmspzyl am no) - pyri do[ 4, 3-d] pyri m di n- 5- ptirAEP2009/007876

pi peri din-4-yl1)-(4-pyridin-2-yl- piperazin-1-yl)-nethanone 540 3,38 77

1-[ 2- (2- Met hoxy- benzyl am no) - pyrido[ 4, 3-d] pyri m din-5-y1]-

pi peri di ne-4-carboxylic acid (5- nethyl-is¥xazol -3-yl)-am de 475 3,66 78

1-[ 2- (4- Chl oro- benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yl1]-

pi peri di ne- 4- mayeberat| non-creinicgl youtes thir theSprpldactiotief pfidrmate0fical gompositions

1-12-(4- Cnl onps lB)ﬁgrzn\/alcaert]qicna(?}:n:eparations 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 such a treatment. Usu-

5 ally, 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. Suitable processing steps include, but are not limited to
combining, milling, mixing, granulating, dissolving, dispersing, homogenizing, casting

10 and/or compressing the respective active and non-active ingredients. Mechanical
means for performing said processing steps are known in the art, for example from
Ullmann's Encyclopedia of Industrial Chemistry, 5th Edition. In this respect, active in-
gredients are preferably at least one compound of the invention and one or more addi-
tional compounds other than the compounds of the invention, which show valuable

15 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, pow-
ders, granules, syrups, juices or drops, suitable for rectal use are suppositories, suit-
able for parenteral use are solutions, preferably oil-based or aqueous solutions, fur-

20 thermore suspensions, emulsions or implants, and suitable for topical use are oint-
ments, creams or powders. The compounds of the invention may also be lyophilised
and the resultant lyophilisates used, for example, for the preparation of injection prepa-
rations. The preparations indicated may be sterilised and/or comprise assistants, such
as lubricants, preservatives, stabilisers and/or wetting agents, emulsifiers, salts for

25 modifying the osmotic pressure, buffer substances, dyes, flavours and/or a plurality of

further active ingredients, for example one or more vitamins.

Suitable excipients are organic or inorganic substances, which are suitable for en-
teral (for example oral), parenteral or topical administration and do not react with the
compounds of the invention, for example water, vegetable oils, benzyl alcohols, al-

30 kylene glycols, polyethylene glycols, glycerol triacetate, gelatine, carbohydrates, 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, gela-
tine, tragacanth, methyl cellulose, hydroxypropyimethylcellulose, sodium carboxy-

35 methylcellulose, polyvinyl pyrrolidone and/or vaseline.



pyrido[ 4, 3-d] pyri m di n-5-y1J- piperidine-4-carboxylic acid (fu-

ran-2-yl methyl)-am de 478 2,36 80 (1-[2-(4-Chloro-benzyl am no)-

pyri do[ 4,8odppyueB3sedi n- 5-y1] - pi peridin-4-yll-pyrrolidi mctAapkeosmetsh@anone
452 2,27 81 1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d]pyrimdin-5-yl]-
pi peri di ne-3-carboxylic acid (pyn.- din-3-ylnmethyl)-am de 489 2,05 82
1-[ 2- (2- Chl or o-benzyl ami no) - pyri do[ 4, 3-d]|8yri ni di n-5-y1] -

pi peri di ne-3-carboxylic acid pyn.- din-3-ylanm de 475 2,31 83
1-12-(2-Chl Orlﬂdbﬁﬂbﬁybamtéméhng%gdn@rhéyBeda]dﬁw smnmbswthsayowe-mennoned

pi peridine s?arghaersba%)éyalléoc cg oxyngethyI- argh crgss Ilntkex pzﬂyvmyl pyrrolidone, agar, or
alginic acid or a salt thereof, such as sodium alginate. Auxiliaries include, without limi-
tation, flow-regulating agents and lubricants, for example, silica, talc, stearic acid or
5 salts thereof, such as magnesium stearate or calcium stearate, and/or polyethylene
glycol. Dragee cores are provided with suitable coatings, which, if desired, are resistant
to gastric juices. For this purpose, concentrated saccharide solutions may be used,
which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene gly-
col and/or titanium dioxide, lacquer solutions and suitable organic solvents or solvent
10 mixtures. In order to produce coatings resistant to gastric juices or to provide a dosage
form affording the advantage of prolonged action, the tablet, dragee or pill can com-
prise 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 com-
15 ponent to pass intact into the duodenum or to be delayed in release. A variety of mate-
rials can be used for such enteric layers or coatings, such materials including a number
of polymeric acids and mixtures of polymeric acids with such materials as shellac, ace-
tyl alcohol, solutions of suitable cellulose preparations such as acetyl-cellulose phtha-
late, cellulose acetate or hydroxypropylmethyl-cellulose phthalate, are used. Dye stuffs
20 or pigments may be added to the tablets or dragee coatings, for example, for identifica-

tion 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 alcohols, polyeth-

25 ylene glycols, gelatin, carbohydrates such as lactose or starch, magnesium stearate,
talc and petroleum jelly. In particular, tablets, coated tablets, capsules, syrups, suspen-
sions, 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 ointments, creams or powders are used for topical

30 application. The compounds of the invention can also be lyophilized and the lyophili-

zates obtained can be used, for example, for the production of injection preparations.

The preparations indicated can be sterilized and/or can contain excipients such as
lubricants, preservatives, stabilizers and/or wetting agents, emulsifiers, salts for affect-

ing the osmotic pressure, buffer substances, colorants, flavourings and/or aromatizers.



478 2,61 - 101 - 84 1-[2-(2-Chloro-benzyl am no) -

pyrido[ 4, 3-d] pyri mdin-5-y1]- piperidine-3-carboxylic acid i- sopropylam de
440 2, 68WB301/(f6235¢2- Chl or o- benzyl ami no) - pyri do[ 4, 3- d] pgriEre@Pe By ] -

pi peri di ne-3-carboxylic acid pro- pylam de 440 2,68 86

142- (2- Chl or o- benzyl am no) - pyrido[ 4, 3-d] pyri m di n-5-y1] -

pi peri di ne- 3-carboxylic acid cyc- | opropygﬁm' de 438 2,54 87

142- (2- Chl or o- benzyl am no) - pyrido[ 4, 3-d] pyri m din-5-yl]-

pi per i di netiRsycanbmyrsiidy, alottohtzin oRé biymotesiaerdctige pamnpaudie e 47 9ne or

more vitamins.

Other pharmaceutical preparations, which can be used orally include push-fit cap-
sules made of gelatine, as well as soft, sealed capsules made of gelatine and a plasti-
5 cizer such as glycerol or sorbitol. The push-fit capsules can contain the active com-
pounds in the form of granules, which may be mixed with fillers such as lactose, bind-
ers such as starches, and/or lubricants such as talc or magnesium stearate and, op-
tionally, stabilizers. In soft capsules, the active compounds are preferably dissolved or
suspended in suitable liquids, such as fatty oils, or liquid paraffin. In addition, stabilizers
10 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 syr-
ups, aqueous or oil suspensions, and flavoured emulsions with edible oils such as cot-
tonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar pharma-

15 ceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions
include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, so-

dium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatine.

Suitable formulations for parenteral admihistration include aqueous solutions of the
active compounds in water-soluble form, for example, water-soluble salts and alkaline
20 solutions. In addition, suspensions of the -active compounds as appropriate oily injec-
tion suspensions may be administered. Suitable lipophilic solvents or 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).

25 Aqueous injection suspensions may contain substances, which increase the viscos-
ity of the suspension, including, for example, sodium carboxymethyl cellulose, 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 propellant gas or propellant gas
30 mixture (for example CO, or chlorofluorocarbons). The active ingredient is advanta-
geously used here in micronized form, in which case one or more additional physiologi-
cally acceptable solvents may be present, for example ethanol. Inhalation solutions can

be administered with the aid of conventional inhalers.



2,55 88 1-[2-(2-Chloro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-y1]-

pi peridi ne-3-carboxylic acid (3- ethoxy-propyl)-amde 484 2,48 89
{1-[2- (2-wbl201mebmnzy! anmi no) - pyrido[ 4, 3-d] pyri ni di n- 5- ptirEP2009/007876
pi peridi n-3-yl)-(4-ethyl-piperazin- 1-yl)-nethanone 495 2,12 90
1-[2-(2- Chl or o- benzyl am no) - pyrido[4, 3-d] pyrim din-5-y1]-

pi peri di ne-3-carboxylic acid (3- nethoxy-Ptopyl)-amde 470 2,48 91
1-[2-(2- Chl or o- benzyl ami no) - pyrido[4, 3-d] pyrim din-5-y1J-

pi peri di ne- 3pgadilepyhintadetiical prepdnyticns] wbich $an be,used gexctally include, for ex-

ample, suppositories, which consist of a combination of one or more of the active com-
pounds with a suppository base. Suitable suppository bases are, for example, natural
or synthetic triglycerides, or paraffin hydrocarbons. In addition, it is also possible to use
5 gelatine rectal capsules, which consist of a combination of the active compounds with a
base. Possible base materials include, for example, liquid triglycerides, polyethylene

glycols, or paraffin hydrocarbons.

For use in medicine, the compounds of the present invention will be in the form of
pharmaceutically acceptable saits. Other salts may, however, be useful in the prepara-
10 tion of the compounds of the invention or of their pharmaceutically acceptable salts.
Suitable pharmaceutically acceptable salts of the compounds of this invention include
acid addition salts which may, for example be formed by mixing a solution of the com-
pound according to the invention with a solution of a pharmaceutically acceptable acid
such as hydrochloric acid, sulphuric acid, methanesulphonic acid, fumaric acid, maleic
15 acid, succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, tartaric acid, car-
bonic acid or phosphoric acid. 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. cal-
cium or magnesium salts; and salts formed with suitable organic bases, e.g. quaternary

20 ammonium salts.

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
25 tissue, system, animal or human that is being sought, for instance, by 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, disor-
der, or side effect, or a decrease in the rate of advancement of a disease or disorder.
30 The term also includes within its scope amounts effective to enhance normal physio-
logical 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.



3-({1-[2-(2-Chl oro-benzyl am no)- pyrido[4,3-d]pyrimdin-5-yl]-

pi peri di ne- 3-carbonyl yam no)- propionic acid ethyl ester 498 2,48 93

1-[ 2- (4- WeO9l0/do8352y| am no) - pyrido[ 4, 3-d] pyri m di n- 5- y PLI/EP2009/007876

pi peri di ne- 3-carboxylic acid pyn.- din-3-ylam de 455 2,05 94

{142- (4- Chl or o- benzyl am no) - pyrido[4, 3-d] pyrim din-5-y1]-

pi peridin-3-y1)-(4-pyridin-2-yl- piperazi-@t-y1)-net hanone 544 2,07 95

{1-[2- (4- Met hoxy- benzyl am no) - pyrido[ 4, 3-d] pyri m din-5-y1] -

?I pgr I Czil gh |3 yrlﬂe[)c(oﬁlnﬂl?ﬂrnusi bfitha-itentiph B &7 additionk) activelsabstancésifre gknBiAIIP6

pi- Le; |( di nea&é%@%géyﬁng@ggglbt{ écgnkr%g[clilél %_rgp]d?gt{c;n@ SISLTa-"?,- dihble doses that are
therapeutically effective lie in the range between 0.0005 mg and 1000 mg, preferably
between 0.005 mg and 500 mg and especially between 0.5 mg and 100 mg per dose

5 unit. The daily dose is preferably between about 0.001 mg/kg and 10 mg/kg of body

weight.

Those of skill will readily appreciate that dose levels can vary as a function of 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

10 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.

For the purpose of the present invention, all mammalian species are regarded as
15 being comprised. In a preferred embodiment, such mammals are selected from the
group consisting of “primate, human, rodent, equine, bovine, canine, feline, 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,

20 providing a model for treatment of human diseases.

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

25 administration, on the excretion rate, the kind of administration and the 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 doc-

tor 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



di et hyl am no- et hyl ) - am de 497 - 102 - 97 {1-[2-(2-Chl oro-benzyl am no) -
pyrido[ 4, 3-d] pyri mdin-5-yl1]- piperidin-4-yl}-(4-propyl-

pi per azi w@-29myospasthanone 509 1,42 98 1-[2-(2- Chl or o- b@aZTxHP2M/007876
pyrido[ 4, 3-d] pyrim din-5-yl]- piperidine-4-carboxylic acid (3-

et hoxy-propyl)-am de 484 3,28 1,74 99 {1-[2-(2-Chl oro-benzyl am no) -
pyrido[4, 3-d] pyrimdin-5-yl]- piperidin-3%Zt}-(4-pyridin-2-yl-

pi perazi n-1-y1l)-net hanone 544 1,53 100 N2-(2-Chl oro-benzyl) - N5-( 2-

f 1 uor o- pheoyéd houryanddsiedySek. Ebpinniitnd thistiveg, Luliudid aellnfo@&ilbiopsy sample may

be used.

Even without further details, it is assumed that a person skilled in the art will be able
to utilise the above description in the broadest scope. The preferred embodiments
5 should therefore merely be regarded as descriptive disclosure, which is absolutely not

limiting in any way.

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

10 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 with satu-
rated NaHCO; solution, if desired with water and saturated NaCl 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

15 are, if desired, freeze-dried.

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'-carbony! diimidazole, conc concentrated, d day(s), dec decomposition, DMAC
20 NN-dimethyIacetamide, DMPU 1,3-dimethy!-3,4,5,6-tetrahydro-2(1H)-pyrimidinone,

DMF NN-dimethylformamide, DMSO dimethylsulfoxide, DPPA diphenylphosphoryi

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 tetrahydrofu-
25 ran, TFA trifluoroAcOH, Tf trifluoromethanesulfonyl.

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



2,54 101 3-({1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-
pi peri di ne-4-carbonyl yam no)- propionic acid ethyl ester 498 102

1-[ 2- (2- \EORONYOGBISAZY] ami no) - pyri do[ 4, 3-d] pyri m di n- 5- PCTAEP2009/007876

pi peri di ne-4-carboxylic acid (3- ethoxy-propyl)-amde 480 3,55 103

1-[ 2- (2- Met hoxy- benzyl am no) - pyrido[ 4, 3-d] pyrimdin-5-yl]-

pi peri di ne-4-carboxylic acid diethylam de®50 3,61 104

{1-[2-(2-Chl oro-benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yl]-

pi peri di n- Exadiples4- net hyl - pi perazi n-1-y1)-nmet hanone 481 2,07 105

L. Synthesis 6f selected compounds of the invention

5 Example 1

Synthesis of {1-[2-(2-chloro-benzylamino)-pyridof4,3-d]pyrimidin-5-yl}-piperidin-4-yl}-(4-
ethyl-piperazin-1-yl)-methanone 11 (Compound 72)

l
)‘\EU\ ) 2 W /le A OEt
EtOH TN
DMF MeS™ "N N

Et3

Cl
0
0 N
NH,OAc N Cl N| N N
N N 7
DMF )l\ P P N/kN/ =
MeS N
6

PoCk, )\ D 5 /ﬁl
THF (DMF) ©/\ )\

10 a. Preparation of 4-Methyl-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester 3

N/\ O/\

Equimolar quantities of ethyl 2-acetyl-3-ethoxy-2-propenoate 1 (20.0 g, 107 mmol),
((amino(imino)methyl)-sulfanyl)methane 2 (9.68 g, 107 mmol) and triethylamine (10.8
g, 107 mmol) in EtOH (100 mL) were stirred at reflux for 48 hours. Then reaction mix-
ture was concentrated and diluted with water. The biphasic mixture was transferred into

15 a separatory funnel and extracted with DCM. Organic extract was washed with water,



1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-

pi peri di ne-4-carboxylic acid (2- hydroxy-ethyl)-am de 442 2,85 1,587* 106
(2- Chl or owbenmyab}35544- (4-f1 uoro- phenyl) - pi perazi n- 1- y PLT/EP2009/007876
pyrido[ 4, 3-d] pyri m di n-2-yl }-am ne 450 4,05 2,037* 107

1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl1-

pi peri di ne-4-carboxylic acid am - de 2,989 597* 108

2-{412- (2- Chl or o- benzyl am no) - pyrido[ 4, 3-d] pyri m din-5-y1]-

pi per azi n- Yrigd Mitbrey ahdl bmc%n}fbtedamé proddet ﬂ@@p@rleB b@: cfREd1lizbBOn from etha-
(2-Chl or o- benz [ Pyr|d0[4 3-

d] pyri mi di Holéwépf toayrtﬁ( ﬁéﬁ glggi%rless sol% (184 %gy mmo )%

b. Preparation of 4-((E)-2-Dimethylamino-vinyl)-2-methylsulfanyl-pyrimidine-5-

5 carboxylic acid ethyl ester 5.

4-Methyl-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester 3 (18.0 g, 84.8
mmol) was dissolved in DMF (50mL), N,N-Dimethylformamiddimethylacetal (22.5 mL,
170 mmol) and stirred at reflux for 3 hours. Then mixture was concentrated, the residue
was dissolved in TCM, washed with water, dried, filtered, and concentrated. The prod-

10 uct was purified by crystallization from ether to yield in a colorless solid (14.0 g, 52.5
mmol, 62 %).

c. Preparation of 2-Methylsulfanyl-6H-pyridof4.3-d]pyrimidin-5-one 6.

4-((E)-2-Dimethylamino-vinyl)-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester

15 51359, 50.5 mmol) and NH,OAc (38.9 g, 505 mmol) were dissolved in DMF (250
mL) and stirred at reflux for about four days. Then mixture was concentrated, residue
dissolved in TCM, washed with water, dried, filtered, and concentrated. The product
was purified by crystallization from ethanol to obtain a colorless solid (7.60 g, 39.4
mmol, 78 %).

20

d. Preparation of 2-(2-Chloro-benzylamino)-6H-pyrido[4,3-d]pyrimidin-5-one 8.

2-Methylsulfany!l-6H-pyrido[4,3-d]pyrimidin-5-one 6 (3.00 g, 15.5 mmol) and 2-
Chlorobenzyl amine 7 (9.40 mL, 77.6 mmol) were stirred at 150°C for two days. To the
‘recooled mixture Methanol/water (1:1, 100 mL) was added and left at RT overnight.

25 The precipitate was filtered off and dried in vacuo. The product was purified by crystal-
lization from ethanol to yield in a colorless solid (4.00 g, 14.0 mmol, 90 %).

e. Preparation of (2-Chloro-benzyl)-(5-chloro-pyridof[4,3-dlpyrimidin-2-yl)-amine 9.

2-(2-Chloro-benzylamino)-6H-pyrido[4,3-d]pyrimidin-5-one 8 (3.00 g, 10.5 mmol) was
30 - dissolved in POCI; (30 mL) and stirred at 90°C for 15 h. The reaction mixture was care-
fully poured into ice water and the pH was adjusted to 8 adding 2 N NaOH solution.



2,88 1,577* 110 (2-Chloro-benzyl)-{5-[4-(1- nethyl-piperidin-4-ylnmethyl)-
pi perazin-1-yl]-pyrido[4,3- 467 2,48 1,476* - 103 -
d] pyri m dwvo-28topb33sam ne 111 (2- Chl oro- benzyl) - [ 5- ( 4- pgTiEP2009207876
yl - pi perazin-1-yl)-pyrido[4,3- d]pyrimdin-2-ylFam ne 433 2,72 1,533* 112
(2- Chl oro-benzyl )-[5-(4-pyrimdin- 2-yl- p| erazin-1-yl)-pyrido[4, 3-
dl pyrimdin-2-yl]-am ne 434°3,28 1, 729* {4-[2-(2-Chl oro-benzyl am no) -
pyrido[ 4, 3-d] pyri m di n-5-yl]- piperazin- 1 yl}-furan-2-yl - nmethanone

The precipitate formed was filtered off and dried in vacuo. The product was purified by

crystallization from diethy! ether to yield in a colorless solid (3.18 g, 10.4 mmol, 100 %).

f. Preparation of { 1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperidin-4-yI}-

5 (4-ethyl-piperazin-1-yl)-methanone 11.

(2-Chloro-benzyl)-(5-chloro-pyrido[4,3-d]pyrimidin-2-yl)-amine 9 (100 mg, 0.33 mmol),
Isonipocetamide 10 (83.0 mg, 0.66 mmol) and NHs (25% solution in water, 45 pL, 0.66
mmol) were dissolved in THF (3 mL) and stirred at 100°C in a high pressure flask for
15 hours. The mixture was poured into water and the precipitate formed was filtered off
10 and dried in vacuo. The residue was crystallized from DCM/diethy! ether to yield in a

colorless solid (86 mg, 0.22 mmol, 67 %).

Analogous to above instructions further compounds were synthesized.
Instead of precursor 7 the following amine precursors were used in addition:
15

salsalsalcalivai e,
OO O O

Example 2

Synthesis of {1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperidin-4-yl}-[4-
20 (2-hydroxy-ethyl)-piperazin-1-yl]-methanone 15 (Compound 141)



450 3,31 1, 744* 114 4-[2-(2-Chl oro-benzyl am no) -

pyrido[ 4, 3-d] pyri m di n-5-y1F pi perazi ne-1-carboxylic acid ethyl ester 428
3,49 1, 808 20ibH0633504- [ 2- (2- Chl or o- benzyl am no) - PCT/EP2009/007876
pyrido[ 4, 3-d] pyri m di n-5-y1]- piperazin-1-yl}-ethanone 398 2,96 1,614* 116
{442- (2- Chl or o- benzyl am no) - pyrido[ 4, 3- d]pyr|n1d|n 5-yl]-

pi per azi n-1-yl }-norphol i n-4-yl - nmet hanoné 9469 3,15 1,666* 117

442- ( 2- Chl or o- benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yl]-

pi per azi ne- 1- carboxylic acid (fu- ran- 2-yl nmet hyl ) - Q;‘g%\MQ 3,41 1,772* 118

O\/
~N 5
@/\/k /le\ \N
THF (DMF) @/\N PN

g 13
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g. Preparation of 1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-ylj-piperidine-4-

carboxylic acid ethyl ester 13.

5 (2-Chloro-benzyl)-(5-chloro-pyrido[4,3-d}pyrimidin-2-yl)-amine 9 (500 mg, 1.64 mmol),
Piperidine-4-carboxylic acid ethyl ester 12 (0.51 mL, 3.28 mmol) and NH; (25% solution
in water, 0.22 mL, 3.28 mmol) were dissolved in THF (5 mL) and stirred at 100°C in a
high pressure flask for 15 hours. To the mixture water (5 mL) was added and the pre-
cipitate formed was filtered off and dried in vacuo. The obtained colorless solid (683
10 mg, 1.37 mmol, 84 %) was used without further purification.

h. Preparation of 1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperidine-4-
carboxylic acid 14.

1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperidine-4-carboxylic acid

15 ethyl ester 13 (583 mg, 1.37 mmol) was dissolved in THF (10 mL), 2 N NaOH solution
(5 mL) were added and the mixture was stirred for 3 h at 50°C. The mixture was evapo-
rated to dryness, water was added and the pH was adjusted to 7 adding 2 N HCI solu-

tion. The aqueous layer was extracted twice with ethyl acetate and DCM. The com-



1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-

pi peri di ne-4-carboxylic acid ethyl ester 427 3,73 1,896* 119

1- {4-[ 2- (WoChioawesskenzyl am no) - pyrido[ 4, 3-d] pyri m di n- PCYIEHP2009/007876

pi perazin-1-yl}-2-pyridin-2-yl- ethanone 475 2,72 1,542* 120
1-{4-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyri mdin-5-yl]-

pi perazin-1-y1}-3- (1-met hyl- 1H pyrazol - 4921 - pr opan- 1-one 492 3,15 1, 642*
121 1-{442-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-

pi per azi n- bindd)orgamy ldyeiswereydriedaivepssdiem 4dffatg, flierdd Bd@&vadpdrated to dry-

él_ ég; ([igl_ g?i\%%?{ t%:%ﬁqg%/#@gg%{sﬁg r(JHg?O |L14 719 ]n}?rx{)li, g q);)nvf/aSS_ Jeek without further

purification.

5 i. Preparation of {1-[2-(2-Chioro-benzylamino)-pyrido[4,3-d]pyrimidin-5-y{]-piperidin-4-yl}-

[4-(2-hvdroxv-ethyl)-piperazin-1 -yl}-methanone 15.

1-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperidine-4-carboxylic acid 14
(50 mg, 0.13 mmol), 2-Piperazin-1-yl-ethanol (17.0 mg, 0.13 mmol) and 4-
Methylmorpholine (70 pL, 0.64 mmol) were dissolved in DMF (3 mL). To this mixture
10 hydroxybenzotriazole (17.0 mg, 0.13 mmol) and N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimid x HCI (24.0 mg, 0.13 mmol) were added and the mixture was stirred
for 48 h at room temperature. Water was added to the mixture and the precipitate
formed was filtered off and dried in vacuo. The residue was purified by silica chroma-
tography (ethyl acetate/cyclohexane) to yield in a colorless solid (27.8 mg, 0.05 mmol,
15 43 %) characterized as 15.

Example 3

Synthesis of derivatives of (2-Chloro-benzyl)-(5-piperazin-1-yl-pyrido[4,3-d]pyrimidin-2-
yh)-amine 18 (Compound 134)

20



yl')-propan-1-one 478 2,77 1,535 123 1-{4-[2-(2-Chl oro-benzyl an no) -
pyrido[ 4, 3-d] pyri mdin-5-yl11- piperazin-1l-yl}-pentane-1, 4-dione 454 3,15
1,658* -wbdQ410/06324 1-{442- (2- Chl or o- benzyl ani no) - PCT/EP2009/007876
pyrido[ 4, 3-d] pyri m di n-5-y1F piperazin-1-yl}-3-pyridin-2-yl- propan-1-one
489 2,80 1,531* 125 4-{442-(2-Chl oro- benzg am no) -

pyri do[4 3-d] pyrimdin-5-yl11- piperazin-1* %1}-N, N- di net hyl- 4-
oxo-butyram de 483 2,88 1,61 126 Acetic acid 2-{4-[2-(2-chloro-

benzyl am no) - pyri do[ 4, 3- d] pyri m di n- 5-y1F@{TpEQi,azi n-1-yl}- 2-oxo-ethyl
ester 456 0

e
& Qé @Oé
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i. Preparation of 4-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperazine-1-

carboxylic acid tert-butyl ester 17.

5  (2-Chloro-benzyl)-(5-chloro-pyrido[4,3-d]pyrimidin-2-yl)-amine 9 (500 mg, 1.64 mmol),
Piperidine-4-carboxylic acid ethyl ester 12 (610 mg, 3.28 mmol) and NH; (25% solution
in water, 0.22 mL, 3.28 mmol) were dissolved in THF (5 mL) and stirred at 100°C in a
high pressure flask for 15 hours. To the mixture water (5 mL) was added and the pre-
cipitate formed was filtered off and dried in vacuo. The obtained colorless solid (605

10 mg, 1.33 mmol, 81 %) was used without further purification.

k. Preparation of (2-Chloro-benzyl)-(5-piperazin-1-yl-pyrido[4,3-d]pyrimidin-2-yl)-amines
Hydrochloride 18

4-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl}-piperazine-1-carboxylic acid
15  tert-butyl ester 17 (605 mg, 1.33 mmol) was dissolve in 5-6 N HCI solution in Dioxan



3,01 1,72 127 1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-ylF
pi peri di ne-4-carboxylic acid 399 3,15 1,59 128

3-{4-[ 2- (WoChloamssssbenzyl ani no) - pyrido[ 4, 3-d] pyri m di n- BPCYIEP2009/007876

pi perazin-1-yl}-3-oxo-propionitrile 423 3,04 1,74 129

3-{442- (2- Chl oro- benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yll-

pi per azi n-1-yl }-3-o0xo0-propionic acid ethyﬁ4ester 470 1,83 130
1-{442-(2- Cnl or o- benzyl am no) - pyrido[ 4, 3-d] pyrim di n-5-y1F

pi per azi n- {1y }) 2ndlitimdatiRifion d-h. #hb aeamtien 4ddturelwa)OFapbidted to dryness and

>-{4-12-( 2_tr$:ehrle%|rdct)1_e l\)/vearslzc\()lls?miz%%)fforﬁ) YL A9k Suich U d¥dredl ?éﬂ)' mgY1:50 mmol, 98 %)

was used without further purification.

5 |. Preparation of 4-[2-(2-Chloro-benzylamino)-pyrido{4.3-d]pyrimidin-5-yl]-piperazine-1-

carboxylic acid (furan-2-ylmethyl)-amide 19.

(2-Chloro-benzy!)-(5-piperazin-1-yl-pyrido[4, 3-d]pyrimidin-2-yl)-amines Hydrochloride
18 (50 mg, 0.13 mmol) was suspended in DCM (3 mL), furfuryl isocyanate (14 uL, 0.13
mmol) and triethylamine (37 pL, 0.26 mmol) added and stirred at room temperature for
10 15 hours. The mixture was evaporated to dryness and crystallized from metha-
nol/diethyl ether. After drying a colorless solid (28.1 mg, 0.06 mmol, 46 %) was ob-

tained.

m. Preparation of 4-[2-(2-Chloro-benzylamino)-pyrido[4,3-d]pyrimidin-5-yl]-piperazine-1-

15 carboxylic acid pyridin-3-yimethy! ester 20

Pyridin-3-yl-methanol (23.8 mg, 0.13 mmol) was dissolved in THF (3 mL), 1,1'-
Carbonyldiimidazol (20.8 mg, 0.13 mmol) was added and the mixture was stirred for 3
h at Room temperature. To this mixture (2-Chloro-benzyl)-(5-piperazin-1-yl-pyrido[4,3-
d]pyrimidin-2-yl)-amines hydrochloride 18 (50 mg, 0.13 mmol) was added and stirring
20 was continued for 18 h at room temperature. Water was added to the mixture and the
precipitate formed was filtered off and dried in vacuo. A colorless solid (45.2 mg, 0.09

mmol, 72 %) with high purity was obtained, characterized as 20.

n. Preparation of 1-{4-[2-(2-Chloro-benzylamino)-pyrido[4.3-d]pyrimidin-5-yl}-piperazin-1-
25  yl}-2-pyridin-4-yl-ethanone 21.

(2-Chloro-benzyl)-(5-piperazin-1-yl-pyrido[4,3-d]pyrimidin-2-yl)-amines Hydrochloride
18 (50 mg, 0.13 mmol), 4-pyridyl acetic acid hydrochloride (22.2 mg, 0.13 mmol) and 4-
Methylmorpholine (70 pL, 0.64 mmol) were dissolved in DMF (3 mL). To this mixture
hydroxybenzotriazole (17.3 mg, 0.13 mmol) and N-(3-dimethylaminopropyl)-N'-

30 ethylcarbodiimid x HCI (24.5 mg, 0.13 mmol) were added and the mixture was stirred

for 15 h at room temperature. Water was added to the mixture and the precipitate



pi perazi n-1-yl }-5-o0xo-pentanoic acid nethyl ester 484 3,25 1,82 132

4- Am no- 1-{4-[2-(2-chl oro- benzyl am no)-pyrido[ 4, 3-

d] pyri m dvo-2btoyibp3spi per azi n-1-y1}- butan-1-one 441 2, 64 pCTAR208807876
(S)-3-Am no-1-(2-{4-[2-(2-chl oro- benzyl am no) - pyri do[ 4, 3-

d] pyri m di n-5-yl | -pi perazin-I|-yl}- 2-oxo-%%hyl)-pyrrolidin-2-one 496 2,59
1,38 134 (2-Chloro-benzyl)-(5-pi perazin-I- yl - pyrido[ 4, 3-d] pyri m din-2-yl)-
am ne 356 2,35 1,493* 135 1-{4-[2-(2-Chl oro-benzyl ani no) -

pyri do[ 4, 3{fatmedrias filienedsoff and digcpiorvezlie-A celoness-seiid (259 ma APE PMEh4A- 1- one

483 2,67 %) with high purity was obtained, characterized as 21.

o. Preparation of (2-Chloro-benzyl)-[5-(4-methanesulfonyi-piperazin-1-yl}-pyrido{4,3-

5 dlpyrimidin-2-yll-amine 22

(2-Chloro-benzyl)-(5-piperazin-1-yl-pyrido[4,3-d]pyrimidin-2-yi)-amines hydrochloride
18 (50 mg, 0.13 mmol) was dissolved in THF (3 mL) mesylchloride (17.6 mg, 0.15
mmol) and triethyl amine (39 pL, 0.28 mmol) were added and stirring was continued for
6 h at room temperature. Water was added to the mixture and the precipitate formed

10 was filtered off and dried in vacuo. A colorless solid (51.0 mg, 0.12 mmol, 92 %) with
high purity was obtained, characterized as 22.

An overview about further analogously synthesized compounds of the invention includ-

ing physico-chemical parameters for all compounds of the invention is given in Table 2.

15 Table 2
Compound Chemical Name [“Ef:]+ RTI;rhﬁ\] H;tl'[ﬂm]s
Benzyl-(5-pyrrolidin-1-yl-
1 pyrido[4, 3-d]pyrimidin-2-yl)-amine | 00 2,16
N2-Benzyl-N5-(4-fluoro-phenyl)-
2 pyrido[4,3-d]pyrimidine-2,5- 346 2,21
diamine
N2-Benzyi-N5-(4-methoxy-
3 phenyl)-pyrido[4,3-d]pyrimidine- 358 218
2,5-diamine
N2-Benzyl-N5-(2,4-difluoro-
4 phenyl)-pyrido[4,3-d]pyrimidine- 364 2,32
2,5-diamine
N5-Benzo[1,3]dioxol-5-yl-N2-
5 benzyl-pyrido{4,3-d]pyrimidine- 372 2,26
2,5-diamine
N2-Benzyl-N5-(3,4-dimethoxy- :
6 phenyl)-pyrido{4,3-d]pyrimidine- 388 2,24
2,5-diamine
N2-Benzyl-N5-(4-fluoro-2-methyl-
7 phenyl)-pyrido[4,3-d]pyrimidine- 360 2,23
2,5-diamine
(2-Chloro-benzyl)-(5-pyrrolidin-1-
8 yl-pyrido[4,3-d]pyrimidin-2-yl)- 341 2,10
amine




1,42 136 1-{4-[2-(2-Chloro-benzylamino)- pyrido[4, 3-d]pyrimdin-5-yl]-

pi perazi n-1-yl }-2-(2-methoxy- ethoxy)-ethanone 472 2,96 1,68 137

3- (1H Berwoi2miodazssh - 2- y1) - 1- {4- [ 2- (2- chl or o- benzyl am n®@LAI/EP2009/007876

pyrido[ 4, 3-d] pyrimdin-5-yll- 528 2,91 1,52 - 105 -

pi perazi n-1-yl }-propan-1-one 138 1-{4- %2- (2- Chl or o- benzyl am no) -

pyrido[ 4, 3-d] pyri mdin-5-yl]- piperazin- I-9I’}- 2-pyridin-4-yl- ethanone 475

2,64 1,44 139 1-[2-(2-Chl oro-benzyl am no)- pyrido[4,3-d]pyrimdin-5-yl]-

pi peri di nel 4- car box}yl iN2-ex=CHIor®benzyl)-N5-(4-

9 methoxy-phenyl)-pyrido[4,3- 393 2,34
d]pyrimidine-2,5-diamine

N2,N5-Bis-(2-chloro-benzyl)-

10 pyrido[4,3-d]pyrimidine-2,5- 411 2,52
diamine
N2-(2-Chloro-benzyl)-N5-pyridin-
11 3-ylmethyl-pyrido[4,3- 378 1,78

d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3,4-
12 dimethoxy-phenyl)-pyrido[4,3- 423 2,29
d]pyrimidine-2,5-diamine
1-{4-[2-(2-Chloro-benzylamino)-
13 pyrido[4,3-d]pyrimidin-5-ylamino]-| 405 2,54
phenyl}-ethanone
N2-(2-Chioro-benzyl)-N5-(2,4-
14 dimethoxy-phenyl)-pyrido[4,3- 423 2,39
d]pyrimidine-2,5-diamine
N2-(2-Chioro-benzyl)-N5-(3-
15 isopropoxy-propyl)-pyrido[4,3- 387 2,35
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
16 piperidin-1-yl-propyl)-pyrido(4,3- 412 1,74
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
17 pyrrolidin-1-yl-propyl)-pyrido[4,3- [ 398 2,67
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzy!)-N5-(2-
18 piperidin-1-yl-ethyl)-pyrido[4,3- 398 1,82
d]pyrimidine-2,5-diamine
N5-(4-Fluoro-2-methyl-phenyl)-
19 N2-(4-methyl-benzyl)-pyrido[4, 3- 374 2,66
d]pyrimidine-2,5-diamine
(4-Fluoro-benzyl)-(5-pyrrolidin-1-

20 yl-pyrido[4,3-d]pyrimidin-2-yl)- 324 2,17
amine
N2-(4-Fluoro-benzyl)-N5-(4-
21 fluoro-phenyl)-pyrido[4,3- 364 2,23

d]pyrimidine-2,5-diamine
N2-(4-Fluoro-benzyl)-N5-o-tolyl-

22 pyrido[4,3-d]pyrimidine-2,5- 360 2,11
diamine
N2-(4-Fluoro-benzyl)-N5-(4-
23 methoxy-phenyl)-pyrido[4,3- 376 2,34

d]pyrimidine-2,5-diamine
N2-(4-Fluoro-benzyl)-N5-(2-
24 fluoro-phenyl)-pyrido[4,3- 364 2,23
djpyrimidine-2,5-diamine
N5-(2,4-Difluoro-phenyl)-N2-(4-
25 fluoro-benzyl)-pyrido[4,3- 382 2,28
dlpyrimidine-2 5-diamine




t hyl am de 412 3,01 1,51 140 1-[2-(2-Chl oro-benzyl am no) -
pyrido[ 4, 3-d] pyri mdin-5-yl]- piperidine-4-carboxylic acid di- nethylam de
426 3, 17 WO=RG10106335¢ 142- ( 2- Chl or o- benzyl am no) - PCT/EP2009/007876
pyrido[ 4, 3-d] pyrimdin-5-yl]- piperidin-4-y1l}44-(2-hydroxy-
et hyl ) - pi perazi n- 1- ylFnet hanone 511 2,83 1,30 142
(142- (2- Chl or o- benzyl ami no) - pyrido[ 4, 3-d]$yri m di n-5-y1F
pi peridin-4-y1H(S)-2-pyrrolidin-1- ylnmethyl-pyrrolidin-1-yl)- nethanone 535
2,99 1,39 143 1-[2- ( N%-Beaza}1 Bitiaxol-3mgiND-@- qyr i do[ 4, 3-d] pyr|i m di n-5-yl] -
pi peri di nei4-caeboxyl i clarodehiyd)-pyriapeBhoxy|- e3dgyl ) - am de §14 2,22
djpyrimidine-2,5-diamine
N5-(3,4-Dimethoxy-phenyl)-N2-
27 (4-fluoro-benzyl)-pyrido[4, 3- 406 2,32
d]pyrimidine-2,5-diamine
N2-(4-Fluoro-benzyl)-N5-(4-
fluoro-2-methyl-phenyl)-
pyrido[4,3-d]pyrimidine-2,5-
diamine
N5-Benzo[1,2,5]oxadiazol-5-
ylmethyl-N2-(4-fluoro-benzyl)-
pyrido{4,3-d]pyrimidine-2,5-
diamine
N2-(4-Fluoro-benzyl)-N5-isobutyl-
30 pyrido[4,3-d]pyrimidine-2,5- 326 2,18
diamine
(2-Methoxy-benzyl)-(5-pyrrolidin-
31 1-yl-pyrido[4,3-d]pyrimidin-2-yl)- 336 2,20
amine
N5-(2-Ethoxy-phenyl)-N2-(2-
32 methoxy-benzyl)-pyrido[4,3- 402 2,47
dlpyrimidine-2,5-diamine
N5-(4-Fluoro-phenyl)-N2-(2-
33 methoxy-benzyl)-pyrido[4,3- 376 2,15
dlpyrimidine-2,5-diamine
N2-(2-Methoxy-benzyl)-N5-o0-

28 378 2,14

29 402 2,52

34 tolyl-pyrido[4,3-d]pyrimidine-2,5- 372 2,26
diamine
N2-(2-Methoxy-benzyl)-N5-(4-
35 methoxy-phenyl)-pyrido[4,3- 388 2,15

dlpyrimidine-2,5-diamine
N2-(2-Methoxy-benzyl)-N5-p-

36 tolyl-pyrido[4,3-d]pyrimidine-2,5- 372 2,43
diamine
N5-(2,4-Difluoro-phenyl)-N2-(2-
37 methoxy-benzyl)-pyrido[4,3- 394 2,20

d}pyrimidine-2,5-diamine
N5-(3,4-Dimethoxy-phenyl)-N2-
38 (2-methoxy-benzyl)-pyrido[4,3- 418 2,31
d]pyrimidine-2,5-diamine
N5-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-N2-(2-
methoxy-benzyl)-pyrido[4, 3-
d]pyrimidine-2,5-diamine
N5-(2,4-Dimethoxy-phenyl)-N2-
40 (2-methoxy-benzyl)-pyrido[4,3- 418 2,29
d]pyrimidine-2,5-diamine
N5-(4-Fluoro-2-methyl-phenyl)-
N2-(2-methoxy-benzyl)-
pyrido[4,3-d]pyrimidine-2,5-
diamine

39 416 2,36

41 390 2,24




3,41 1,68 144 1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-

pi peri di ne-4-carboxylic acid 2- chl oro-4-fluoro-benzylam de 540 4,00 1,93

145 {442-Wo-20wws3s2benzyl am no) - pyrido[ 4, 3-d] pyri m di nPETEPRe09/007876

pi perazin-1-yl}-acetic acid 414 2,59 1,63 146 N2-(2-Chl oro-benzyl)-N5-(2-

pyridin-2-yl-ethyl)-pyrido[4,3- d]pyrimdine-2,5-diamne 392 2,77 1,47 147

N2- (2- Chl or o- benzyl ) - N5- (2- pyridi n-3-yl =&yl ) - pyri do[ 4, 3-

d] pyri mdine-2,5-diamne 392 2,75 1,32 148 N2-(2-Chl oro-benzyl) - N5-(2-

pyridin-4-yl -ethyl) { pyM2-goChiote-behpM-NBA(4H ne- 2, 5-dj am ne 392 2,77 1|31

42 fluoro-phenyl)-pyrido[4, 3- 381 2,35
d]pyrimidine-2,5-diamine

N2-(4-Chloro-benzyl)-N5-o-tolyl-

43 pyrido[4,3-d]pyrimidine-2,5- 377 2,40
diamine
N2-(4-Chloro-benzyl)-N5-(4-
44 methoxy-phenyl)-pyrido[4, 3- 393 2,26

d]pyrimidine-2,5-diamine
N2-(4-Chloro-benzyl)-N5-(2,4-
45 difluoro-phenyl)-pyrido[4,3- 399 2,68
djpyrimidine-2,5-diamine
N5-Benzo[1,3]dioxol-5-y|-N2-(4-
46 chloro-benzyl)-pyrido{4,3- 407 2,38
d]pyrimidine-2,5-diamine
N2-(4-Chloro-benzyl)-N5-(3,4-
47 dimethoxy-phenyl)-pyrido[4,3- 423 2,33
d]pyrimidine-2,5-diamine
N2-(4-Chloro-benzyl)-N5-(3,4-
48 difluoro-phenyl)-pyrido{4,3- 399 2,58
d]pyrimidine-2,5-diamine
N2-(4-Chloro-benzyl)-N5-(4-
fluoro-2-methyl-phenyl)-

49 pyrido[4,3-d]pyrimidine-2,5- 395 2,65
diamine
4-[2-(4-Chloro-benzylamino)-
50 pyrido{4,3-d]pyrimidin-5-ylamino}- | 421 3,68

benzoic acid methyl ester
N5-(2,5-Dimethoxy-phenyl)-N2-
51 (4-methoxy-benzyl)-pyrido[4,3- 418 2,45
__d]pyrimidine-2,5-diamine
N5-(2,4-Difluoro-phenyl)-N2-(4-
52 methoxy-benzyl)-pyrido[4,3- 394 2,43
d]pyrimidine-2,5-diamine
N5-Benzo[1,3]dioxol-5-yl-N2-(4-
53 methoxy-benzyl)-pyrido[4,3- 402 2,23
d]pyrimidine-2,5-diamine
N5-(3,4-Dimethoxy-phenyl)-N2-
54 (4-methoxy-benzyl)-pyrido[4, 3- 418 2,16
d]pyrimidine-2,5-diamine
N5-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-N2-(4-
methoxy-benzyl)-pyrido[4, 3-
d]pyrimidine-2,5-diamine
N5-(2,4-Dimethoxy-phenyl)-N2-
56 (4-methoxy-benzyl)-pyrido[4,3- 418 2,44
d]pyrimidine-2,5-diamine
4-[2-(4-Methoxy-benzylamino)-
57 pyrido[4,3-d]pyrimidin-5-ylamino]-| 383 2,57
benzonitrile

55 416 2,24




149 N2-(2-Chl oro-benzyl)-N5-(3- pyridin-2-yl-propyl)-pyrido[4, 3-
d] pyri m di ne-2, 5-di am ne 406 2,83 1,40 150 4-[2-(2-Chl oro-benzyl am no) -
pyri do[ 4,80dpmysBis2di n- 5-yl ] - pi perazi ne-1-carboxyl i c aecCu/EP200e0b13%6¢/ - pr opyl
ester 486 3,63 2,02 WO 2010/ 063352PCT/ EP2009/ 007876 - 106 - 151
4-[ 2- (2- Chl or o- benzyl am no) - pyrido[4, 3-d gyri m di n-5-yl]-
pi per azi ne-1-carboxylic acid pyn.- di n-3-'§ met hyl ester 491 2,88 1,68 152
4-[2-(2-Chloro-benzyl ami no)- pyrido[4, 3-d]lpyrimdin-5-yl]-
pi per azi nef 1- car boxy IN%(&4-Diflubro-phemyNpigper i di n- 4-yl met hyl ester 511 1,48
153 58 methoxy-benzyl)-pyrido[4,3- 394 2,51
d]pyrimidine-2,5-diamine
N5-(4-Fluoro-2-methyl-phenyl)-
N2-(4-methoxy-benzyl)-
pyrido[4,3-d]pyrimidine-2,5-
diamine
1-(2-Benzylamino-pyrido[4,3-
d]pyrimidin-5-yl)-piperidine-4-
carboxylic acid (furan-2-
ylmethyl)-amide
1-(2-Benzylamino-pyrido[4,3-
61 d]pyrimidin-5-yl)-piperidine-4- 406 2,24
carboxylic acid isopropylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (pyri-
din-3-ylmethyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (3-
diethylamino-propyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
dimethylamino-ethyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (fu-
ran-2-ylmethyl)-amide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yi}-pyrrolidin-1-yl-
methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid i-
sopropylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid pro-
pylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid cyc-
lopropylamide
1-[2-(2-Chloro-benzylamino)-
70 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (2-
methoxy-ethyl)-amide

59 390 2,45

60 444 2,44

62 489 1,84

63 511

64 469 2,07

65 478 2,26

66 452 2,45

67 440 2,35

68 440 2,35

69 438 2,41

456 2,21




(2-Chl oro-benzyl)-{5-[4- (thiophene-2-sulfonyl)-piperazin-
1-yl]-pyrido[4, 3-d] pyrimdin-2-yl}- am ne 502 3,92 2,31 154
(2- Chl or oWbenmyiel3sp5- (4- net hanesul f onyl - pi per azi n- 1- yl PCT/EP2009/007876
pyrido[ 4, 3-d] pyrimdin-2-yl]-am ne 434 3,31 1,88 155
4-[ 2- (2-Chl or o- benzyl am no) - pyrido[ 4, 3-d}] rimdin-5-yl]-
pi per azi ne-1-carboxylic acid 3- nethoxy-p yl ester 472 3,47 1,91 156
(2-Chl oro-benzyl) 45- (4- net hanesul f onyl et hanesul f onyl -
pi perazin-[L-y1) - pyr i dd-2;@-Crddroyrerzyldming)- yl1Fam ne| 512 3, 44 1,95 15y
{5-[4- (5 Bf oMoy pyr i li ney@iol& aidimmiyidinis-wbr adi ngol i) - 247
pyri do[ 4, 3t d] pyri m dipipeiding}4-¢&boxyic aca dgnzyp-am ne '
lamide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidin-4-yi}-(4-ethyl-piperazin-
1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (3-
methoxy-propyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (fu-
ran-2-yimethyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
methoxy-ethyl)-amide
{1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yl}-(4-pyridin-2-yl-
piperazin-1-yl)-methanone
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (5-
methyl-isoxazol-3-yl)-amide
1-[2-(4-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid pyri-
din-3-ylamide
1-[2-(4-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (fu-
ran-2-yimethyl)-amide
{1-[2-(4-Chloro-benzylamino)-
80 pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yl}-pyrrolidin-1-yl-
methanone
1-[2-(2-Chloro-benzylamino)-
81 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid (pyri-
din-3-ylmethyl)-amide
1-[2-(2-Chloro-benzylamino)-
82 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid pyri-
din-3-ylamide
1-[{2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid (fu-
ran-2-ylmethyl)-amide

72 495 2,28

73 470 2,37

74 474 3,63

75 452 3,48

76 540 3,38

77 475 3,66

78 475 2,05

79 478 2,36

452 2,27

489 2,05

475 2,31

83 478 2,61




574/ 576 4,03 2, 33

In the follow ng 1H NVR data for sel ected conpounds of

the invention are displayed: Conpound 98, C25H31CI N602 51H NVR (DVSO-d6): 8
[ ppmM = IwORo(ooe3Bk), 1.60-1.66 (m 2H), 1.79 (s(b), 4HPCTAP3eho/ 027840 (M
1H), 2.98-3.05 (m 2H), 3.08-3.14 (m 2H), 3.35-3.43 (m 4H), 3.92 (d, 2H),
4.67 (d, 2H), 6.67 (d, 1H), 7.27-7.32 (m 2H) 7.38-7.48 (m 2H), 7.78
(s(b), 1H), 8.09 (d, 1H), 8.29 (s(b), 1H) @9‘07 (s, 1H). 10 Conpound 106,
C24H22CI FN6 1H NVR (DVMBO-d6): 8 [ppni 3.32 (s(b), 4H), 3.59 (s(b), 4H),
4.69 (d, 2H), 6.82 ﬂ;d,1-[12=l) -Cﬁloﬂﬂbéw{a)nincﬂl-—l), 7.08 (t, 2H); 7 30 (t, [2H),
7.40-7.50 (m @) . 13yfidb[4 B)lpyrénidia-F-gif-b) , 1@ D. 19 (s, 107 -
Compound 109, £411- {2qMmpevmel bichiaxyioMs@ d6): &1 ppni = 3. 47 (Qs?%) 4H)
3.64 (s(b))| , 4.68 (d, XNdpropgyldhidéd, 1H),| 6.90 (d, 1H), |7.21 (d, |1H);
7.25-7.33 (m 2H), T.3Bi2(240n0rd-BenzgEmin®-14 (d, 1H), 8.37{(t, 1H), |9.22
(s, 1H). Cpnpo gd 1 4, pYAddi4 B2H6) raeiaiR-sLik-NIVR SH@O d6): 5 [ppgssz 121 (t,
3H), 3.43 S(b§ H) , pigerfifind-s-{chboxid acidlp@? |( d;"2H), 4.68 (s(by7°2H), 6.82
(d, 1H), 7/25-7. 33 m 2H); TyEmide49 (m 2H), 8.12 (d, 1H)|, 8.35 (3(b),
1H), 9.16 (s, IH. Cornpipdchibko-b EryH2RRe)N7 2 ITHNMR (DVMBO{d6): 5 [ppm =
3.16 (s(b), 4H%’ 3. 39 fi 4342% nn&dﬁlﬁbq (b) 4H),13.58 (s(b),_ 4H), (4. 67
(d, 2H), 6|80 B8, 1 ,gr.daé o i fycz 3743 48 (m 2H), &9 (d, 1H),
8.32 (s(b)] 1H), 9.1 é) lobro Q@Wnd 118, C22H24CI N502 1H NVR ( DVBO- d6) :
8 [ppm = I2T(T, \SH)»«, [zl(ztjgmbpb_bé}ﬁMamlm D (a, 2 Z.58-2]66 (m 1Ii), 3.11
(t, 2H), 3{84 (dt, 2H) % 2H)| 6.78 (d, lH% 7125-7.33
(m 2H); 7,38-9748 ||ne-%ﬁ§)l/)ghc 58. 947(9s( ). 1H), 9. B%%s, |1H) .
Compound 127, C201-1 Ql}@é dg): S [)pr’r] = 1.|72-1.97 (m 5H),
3.06-3. 14 (m—2H), 3. 4|—i‘), 6. 70 (d, If), 7.27-7.32 (m
2H):; 7.38-7.48 (m :BP[Z’@[CN? %"(' ga,s L, 9.08 (5, 11 | 12.2
(s(b), 1H)| CofBound %génd, g, o d6): 8 [|pprA4& 342
(s(b), 4H)| 3.72 (s ‘E'fﬁoxy r 512,% , 4.67|(d, 2H), 6.81 (d,| 1H),
7.23-7.30 (mr—4H 1 'd, ITHT 832 (g(b), 1H),| 8.48
(d, 2H), 9/16 (s, 1} 2009/ 007876 - 108 - Conpound
142, C26H32C N$92 1t ha*&kd . 8 [ppmi 21289((s(b),
4H), 2.95-3.30 (m 6 76-381(m 2H), 4.11 (d,
2H), 1H), 478 (d,—2H) 1 28733 (1 28922 (s, —1H) .
4.22-4.30 (m 1H), T. %@d Enik fr :ﬁf“_’;,"34 53 (n 7.87 (d, 1H),
90 plperldme 3 -carboxylic acid (3- 470 248
methoxy-propyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
91 piperidine-3-carboxylic acid 454 2,66
diethylamide
3-({1-[2-(2-Chloro-benzylamino)-
pyrido{4,3-d]pyrimidin-5-yl]-
92 piperidine-3-carbonyl}-amino)- 498 248
propionic acid ethyl ester
1-[2-(4-Methyl-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
93 piperidine-3-carboxylic acid pyri- 455 2,05
din-3-ylamide
{1-[2-(4-Chloro-benzylamino)-
pyrido[4,3-d]}pyrimidin-5-yl]-
94 piperidin-3-yl}-(4-pyridin-2-yl- 544 2,07
piperazin-1-yl)-methanone
{1-[2-(4-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
95 piperidin-3-yl}-(4-pyridin-2-yl- 540 1,93
piperazin-1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
96 pyrido[4,3-d]pyrimidin-5-yl]- 497
piperidine-4-carboxylic acid (2-
diethylamino-ethyl)-amide




Compound 155, C23H27Cl N603 1H-NVR (DVBO-d6): 8 [ppml = 1.82 (quintet,
2H), 3.24 (s, 3H), 3.38-3.44 (m 6H), 3.59 10(s(b), 4H), 4.08 (t, 2H), 4.68
(d, 2H), woBhow33stH), 7.25-7.47 (m 4H), 8.11 (d, 1H), p8Tad®2008/088B7¢ m 1H),
9.16 (s, 1H). Conpound 157, C23H21Br Cl N702S 1H- NWVR (DVBO-d6): 8 [ppm =
3.41 (s(b), 4H), 3.48 (s(b), 4H), 4.65 (d, 2H), 6.81 (d, 151H), 7.25-7.30
(m 2H); 7.35-7.40 (m 1H), 7.42-7.47 (ni '94y, 7.91 (d, 1H), 8.08 (d, 1H),
8.28-8.35 (m 1H), 8.40 (d, 1H), 8.88 (s, 1H), 9.12 (s, 1H). The
follow ng anal ytical fe{h{d€hloes-benxtaniion)-dgt er mi ning above ill ustrated
physi co20 chenjgal par pynidof4 S:-d]EBImidia-eg-r osprg%l pni zat i on Mas
Spectronet ry (M+-H) +{ Met piperitipb4yNAA-pRipybevi de: ~ Agi | ent LC NB 11’3%) ELSD:
Sedex 75 Cpl umm: Chi onwliperazikRRgemehatobe nmiSol vent A: Wat ¢r +0, 05%|f orm ¢
acid Sol vent B: Acefoni-[2-{2-@hlordbérifidndney- c |acid | 109 - Hlow 2,4 mUmin
Gadient: 0,0 gipn 498 gyfdo 3-dipdB-SBylF n 10%%8 b Uy}ggetecti nyat 1220 nm
ELSD Det ecti on QS pipeadige-4-carbaxylic 86d 180Q p tiv de |Met Hod HRLC: 10
A) HPLC System for aqnal ystisoxgipropyikamideponent organi c nmi xtyres whitgh
i ncl udes: HPLC D- 7000 {H2-ax0hioky-beazywaminoynrjonnol i {h Per f orfmance RP18e
100- 4. 6mm €) sol vent: Ayriddld vd)pyriridih%6-fiFA 15B; ‘ﬁCN with 0./08% %'J?:A D)
Gradient : |0, 0% n. 2QpStidin-8-ym-@-pyHd@%-@- 5,(5 "iﬁ . 1100% B 406, Onin. {20% B
6,5m n. 20% B E) Def ectpgissrabhocg)-Aetidohe - 7450A Hitachi F) |[Flowratg 1.5 ni
25 *Met hod TT VB! N2-(2-Chloro-benzyl)-N5-(2-
100 fluoro-phenyl)-pyrido[4,3- 381 2,54
d]pyrimidine-2,5-diamine
3-({1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carbonyl}-amino)-
propionic acid ethyl ester
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yi}-
piperidine-4-carboxylic acid (3-
ethoxy-propyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid
diethylamide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-3-yl}-(4-methyi-
piperazin-1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
hydroxy-ethyl)-amide
(2-Chloro-benzyl)-{5-[4-(4-fluoro-
106 phenyl)-piperazin-1-yl]- 450 4,05 2,037*
pyrido[4,3-d]pyrimidin-2-yl}-amine
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid ami-
: de
2-{4-[2-(2-Chloro-benzylamino)-
pyrido{4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-N-pyridin-3-yl-
acetamide
(2-Chloro-benzyl)-[5-(4-thiazol-2-
109 yl-piperazin-1-yl)-pyrido[4,3- 439 2,88 1,677
d]pyrimidin-2-yl]-amine
(2-Chloro-benzyl)-{5-[4-(1-
110 methyl-piperidin-4-ylmethyl)- 467 2,48 1,476*
piperazin-1-yl]-pyrido[4,3-

101 498

102 480 3,55

103 450 3,61

104 481 2,07

105 442 2,85 1,587*

107 398 2,91 1,597*

108 490 2,56 1,486"




A) LC-M5 System for analysis of multiconponent organic m xtures witch

i ncl udes:

HPLC. 1200er

series,

MS: Single Quad API - ESI

6100er series B)

Col um: GNoanold6sis2 SpeedROD RP- 18e 50-4. 6mm C) sol vent : PBOAP2042007817¢ h 0. 05%
ctinme "% B WO

2010/ 063352PCT/ EP2009/ 007876 -110- 1 0 4 2 2,8 100 3 3,3 100 4 3,4 4 5 F)
UWV- Detection, Ms-range, niz - 1001000 posi19§\7e node F) UV-detection
wave-|length 220nm G Flowrate 2.4nL Method LC/MS 10 A) LCMS system for

formc acid B ACNwith 0.04%formc acid D) G adient

anal ysis of nulticorn
Anal yti cal |10Avp ser

mass-specttoneter: B

I'ponedipyrimigann2-giHamiterr es
I es, autosanpler:
DE_ SCILEX_APlL15Q: B) Col

G | son

whi ch i
215, |

ncl udes:
FlL SD:  Sed

22U

HPLC: Sh
ex 75,

i madzu

Mercury, 20x2.0 mm
acetonitrille wvitthh 0.
acetonitrille: 0.01 1

G-CbiredRIZY)-I5-GevaRing
05kPiPeRaziD) 1-gi-awidaid 3 4

i n_-dlgygnidn-2gihatne o5uR; 3

m. er
h 0. 054
mAgS ti

7

1efgi
o of TFA,
me 2grogr
) mn -

I—Iyrlr o- RP

15sol ver
aml
598; 203

SRat er:

t B -

95 mn

- 5% B;
112

(2-Chloro-benzyl)-[5-(4-pyrimidin-
2-yl-piperazin-1-yl)-pyrido[4,3-
d]pyrimidin-2-yl}-amine

434

3,28

1,729*

113

{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yl}-furan-2-yl-
methanone

450

3,31

1,744*

114

4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazine-1-carboxylic acid ethyl
ester

428

3,49

1,800*

115

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-ethanone

398

2,96

1,614*

116

{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yl}-morpholin-4-yl-
methanone

469

3,15

1,666

117

4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazine-1-carboxylic acid (fu-
ran-2-ylmethyl)-amide

479

3,41

1,772*

118

1-[2-(2-Chloro-benzylamino)-
pyrido[4, 3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid ethyl
ester

427

3,73

1,896*

119

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yl}-2-pyridin-2-yl-
ethanone

475

2,72

1,542*

120

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d])pyrimidin-5-yl]-

piperazin-1-yl}-3-(1-methyl-1H-
pyrazol-4-yl)-propan-1-one

492

3,15

1,642*

121

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-2-pyridin-3-yl-
ethanone

475

2,77

1,532*

122

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4, 3-d]pyrimidin-5-yl]-
piperazin-1-yl}-3-(1H-imidazol-4-
yl)-propan-1-one

478

2,77

1,535*

123

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-

454

piperazin-1-yl}-pentane-1,4-dione

3,15

1,658*




4.02 min - controller stop;
1000 positive node;
G Fl ow rwoeoto/@3se0 niJm n.
Assay Assay Description
of Anpl ex Red Reagent.

100. ..

E) UV detection;

In this 5 course,

fl uorogenic indicator for generated H202; 1
| ysophosphati dyl choline (LPC) to phosphocholine and |ysophosphatidylic acid

(LPA) .

choline is
gener at ed.
per oxi dase
highly flu
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fl uor escen
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25 F) UV detection wave-| ength,
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1-{4-[2-(2- Chloro benzylamlno)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-3-diethylamino-
propan-1-one

483

2,67

1,42

136

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4, 3-d]pyrimidin-5-yl]-
piperazin-1-yl}-2-(2-methoxy-
ethoxy)-ethanone

472

2,96

1,68

137

3-(1H-Benzoimidazol-2-yl)-1-{4-
[2-(2-chloro-benzylamino)-

528

pyrido[4, 3-d]pyrimidin-5-yl]-

2,91

1,52
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Tabl e 3 Conpound Chem cal Nane 1C50 value IIVII 1 _
Benzyl - (5-pyrrolidin-1-yl- pyrido[4,3-d]pyrimdin-2-yl)-amne <3E-5 2

N2- Benzy|wii2e(0d683saor o- phenyl ) pyrido[ 4, 3-d] pyri nm di ne- RCSAEPANRDTSE6 <3E-5 3
N2- Benzyl - N5- (4- met hoxy- phenyl ) - pyrido[ 4, 3-d] pyri m dine- 2,5-di am ne <3E-5
4 N2-Benzyl - N5- (2, 4-di fl uoro- phenyl)-pyri 4, 3-d] pyrimdine- 2,5-diamne
<3E-5 5 N5-Benzo[ 1, 31di ox01l-5-yl - N2- benzyl-pyrido[ 4, 3-d] pyri m di ne-

2, 5-di am ne—<3E-56-N2-Benrzyl-No- (3 4-di net-hpxy-

pheny! ) - pyri do[ 4, 3- d] pPReFRAZIT-AaTHP¥oRami-9Re ne| <3E-5 |7

1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yli}-2-pyridin-4-yl-
ethanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yI}-
piperidine-4-carboxylic acid me-
thylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid di-
methylamide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidin-4-yl}-[4-(2-hydroxy-
ethyl)-piperazin-1-yll-methanone
{1-[2-(2-Chioro-benzylamino)-
pyrido{4,3-d]pyrimidin-5-yl}-
142 piperidin-4-yl}-((S)-2-pyrrolidin-1- | 535 2,99 1,39
yimethyl-pyrrolidin-1-yl)-
methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid bis-
(2-methoxy-ethyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid 2-
chloro-4-fluoro-benzylamide
{4-[2-(2-Chloro-benzylamino)-
145 pyrido[4,3-d]pyrimidin-5-yl]- 414 2,59 1,63
piperazin-1-yl}-acetic acid
N2-(2-Chloro-benzyl)-N5-(2-
146 pyridin-2-yl-ethyl)-pyrido[4,3- 392 2,77 1,47
d}pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(2-
147 pyridin-3-yi-ethyl)-pyrido[4, 3- 392 2,75 1,32
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(2-
148 pyridin-4-yl-ethyl)-pyrido[4,3- 392 2,77 1,31
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
149 pyridin-2-yl-propyl)-pyrido[4,3- 406 2,83 1,40
d]pyrimidine-2,5-diamine
4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazine-1-carboxylic acid 3-
ethoxy-propy!l ester

138 475 2,64 1,44

139 412 3,01 1,51

140 426 3.17 1,57

141 511 2,83 1,30

143 514 3,41 1,68

144 540 4,00 1,93

150 486 3,63 2,02




N2- Benzyl - N5- (4-fl uor o- 2- net hyl - phenyl)-pyrido[ 4, 3-d] pyri m di ne-
2,5-diamne <3E-5 8 (2-Chl oro-benzyl)-(5-pyrrolidin-1-
yl - pyri doWe,28todiep3sei mi di n-2-yl)- anine <5E-6 - 113 - 9PCT/EP2009/007876
N2- ( 2- Chl or o- benzyl ) - N5- (4- met hoxy- phenyl) - pyrido[ 4, 3-
d] pyri m di ne-2, 5-di ami ne <3E-5 10 N2, N5- Blgl,é (2-chl oro-benzyl) -
pyrido[ 4, 3-d] pyri m di ne-2,5- diam ne <3E- q
N2- (2- Chl oro-henzyl)-N5-pyridin- 3-ylnethyl-pyridol4 3-
d] pyri m di fe- 2, 5- di am‘n?(@@'sf%ew'awn@hl qr o- bengyl) - N5- (3, 4-
di met hoxy- phemgy) - pyr i @¥9e[4.3- ‘HF_PBHW'F'HT%Y he- 2, 4gdi afn nggg3E{5 1368
1- { 442- ( 2- Chl or o- benPIPEERAINR | <CaRpyligACH BYTH] pyr| m di n-5-yl am no]j -
phenyl yet hanane din-3-ylmethyl ester
4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazine-1-carboxylic acid 1-
methyl-piperidin-4-yimethyl ester
(2-Chloro-benzyl)-{5-[4-
(thiophene-2-sulfonyl)-piperazin-
1-yl}-pyrido[4,3-d]pyrimidin-2-yi}-
amine
(2-Chloro-benzyl)-[5-(4-
154 methanesulfonyl-piperazin-1-yl)- 434 3,31 1,88
pyrido[4,3-d]pyrimidin-2-y{]-amine
4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazine-1-carboxylic acid 3-
methoxy-propy! ester
(2-Chloro-benzyl)-[5-(4-
methanesulfonylmethanesulfonyl-
piperazin-1-yl)-pyrido[4,3-
d]pyrimidin-2-yl]-amine
{5-[4-(5-Bromo-pyridine-2-
157 sulfonyl)-piperazin-1-yl]-
pyrido[4,3-d}pyrimidin-2-y{}-(2-
chloro-benzyl)-amine

152 511 1,48

163 502 3,92 2,31

165 472 3,47 1,91

156 512 3,44 1,95

574/576 4,03 2,33

in the following '"H-NMR data for selected compounds of the invention are displayed:

Compound 98, C25H31C|N502

5 1H-NMR (DMSO-d6): & [ppm] = 1.11 (t, 3H), 1.60-1.66 (m, 2H), 1.79 (s(b), 4H), 2.34-
2.40 (m, 1H), 2.98-3.05 (m, 2H), 3.08-3.14 (m, 2H), 3.35-3.43 (m, 4H), 3.92 (d, 2H),
4.67 (d, 2H), 6.67 (d, 1H), 7.27-7.32 (m, 2H): 7.38-7.48 (m, 2H), 7.78 (s(b), 1H), 8.09
(d, 1H), 8.29 (s(b), 1H), 9.07 (s, 1H).

10 Compound 106, C,4H::CIFNg

1H-NMR (DMSO-d6): & [ppm] = 3.32 (s(b), 4H), 3.59 (s(b), 4H), 4.69 (d, 2H), 6.82 (d,
1H), 6.98 (s(b), 2H), 7.08 (t, 2H); 7.30 (t, 2H), 7.40-7.50 (m, 2H), 8.13 (d, 1H), 8.33
(s(b), 1H), 9.19 (s, 1H).



<3E-5 14 N2-(2-Chl oro-benzyl)-N5-(2,4- dinmethoxy-phenyl)-pyrido[4, 3-
d] pyri m di ne- 2, 5-di am ne <3E-5 15 N2-(2- Chl or o- benzyl) - N5- ( 3-

[ sopropoxwopnnmmk:)szpyrl do[ 4, 3- d] pyrim di ne-2, 5-di am ne P€3EP20026007876
N2- ( 2- Chl or o- benzyl) - N5- (3- piperidin-1-yl- propyl) pyridol 4, 3-

d] pyri mdi ne-2,5-di am ne <3E-5 17 N2- (2-C%§)ro benzyl) - N5- ( 3-
pyrrolidin-1- yI propyl) pyr|d0[4 3- d] pyrimdine-2,5-diamne <3E-5 18
N2- ( 2- Chl oro- benzyli‘ P gerldln 1-yl-ethyl)- pyr|d0[4 3-

d] pyri ni di eempeung 9\?&? ENS 19 N5- (4-Fl uoro- 2- rrethyl phenyl) -

N2- (4-nethyl -b | do[ 4, 3- di di 2, 5-
(4- I(:I ucr)nreo %%H&ge&&s‘szﬂrﬁbcﬁohﬂm 13—|5£2”t|b);/nf"ﬁlh?fﬁl4 @ﬂﬁ] ‘ﬂ)'?)r ﬁrﬁadiénz'il 9@5 (dani ne

1H), 6.90 (d, 1H), 7.21 (d, 1H); 7.25-7.33 (m, 2H), 7.38-7.4050 (m, 2H), 8.14 (d, 1H),
8.37 (t, 1H), 9.22 (s, 1H).

5

Compound 114, C;1H,;3CINgO,
1H-NMR (DMSO-d6): & [ppm] = 1.21 (t, 3H), 3.43 (s(b), 4H), 3.60 (s(b), 4H), 4.07 (d,
2H), 4.68 (s(b), 2H), 6.82 (d, 1H), 7.25-7.33 (m, 2H); 7.36-7.49 (m, 2H), 8.12 (d, 1H),
8.35 (s(b), 1H), 9.16 (s, 1H).

10
Compound 116, C,3H,5CIN;O,
1H-NMR (DMSO-d6): & [ppm] = 3.16 (s(b), 4H), 3.39 (s(b), 4H), 3.44 (s(b), 4H), 3.58
(s(b), 4H), 4.67 (d, 2H), 6.80 (d, 1H), 7.26-7.31 (m, 2H); 7.37-7.48 (m, 2H), 8.09 (d,
1H), 8.32 (s(b), 1H), 9.16 (s, 1H).

15
compound 118, C22H24C|N502
1H-NMR (DMSO-d6): & [ppm] = 1.21 (t, 3H), 1.82 (q, 2H), 1.95 (d, 2H), 2.58-2.66 (m,
1H), 3.11 (i, 2H), 3.84 (dt, 2H), 4.11 (q, 2H), 4.68 (d, 2H), 6.78 (d, 1H), 7.25-7.33 (m,
2H); 7.38-7.48 (m, 2H), 8.08 (d, 1H), 8.29 (s(b), 1H), 9.08 (s, 1H).

20
Compound 127, C20H20C|N502
1H-NMR (DMSO-d6): 8 [ppm] = 1.72-1.97 (m, 5H), 3.06-3.14 (m, 2H), 3.83 (dt, 2H),
4.67 (d, 2H), 6.76 (d, 1H), 7.27-7.32 (m, 2H); 7.38-7.48 (m, 2H), 8.08 (d, 1H), 8.28
(s(b), 1H), 9.08 (s, 1H), 12.2 (s(b), 1H).

25

Compound 138, C,sH,,CIN,O

1H-NMR (DMSO-d6): & [ppm] = 3.42 (s(b), 4H), 3.72 (s(b), 4H), 3.84 (s(b), 2H), 4.67 (d,
2H), 6.81 (d, 1H), 7.23-7.30 (m, 4H); 7.37-7.47 (m, 2H), 8.10 (d, 1H), 8.32 (s(b), 1H),
8.48 (d, 2H), 9.16 (s, 1H).



<3E-5 21 N2-(4-Fluoro-benzyl)-N5-(4- fluoro-phenyl)-pyrido[4, 3-

d] pyri m di ne-2, 5-di am ne <3E-5 22 N2-(4- Fl uoro-benzyl)-N5-o0-tolyl-

pyri do[ 4,\8odhpmyrea3sedi ne- 2, 5- di anmi ne <3E-5 23 N2- (4- Fl uecomreonzpb)s7iNs- (4-
met hoxy- phenyl ) - pyri do[ 4, 3- d] pyri m di ne-2, 5-di am ne <3E-5 24

N2- (4- Fl uor o- benzyl) - N5- (2- fl uoro-phenyl)spyrido[ 4, 3-

d] pyri m di ne-2,5-di am ne <3E-5 25 Nb5- (2, 4-%§)fl uor o- phenyl ) - N2- ( 4-

fl uoro-benzyl)-pyrido[4, 3- d]pyrimdine-2,5-diamne <3E-5 - 114 - 26

N5- Benzo[ 1, 3] di ox0l-5-yl - N2- (4- fl uoro-benzyl)-pyrido[4, 3-

d rimdine-2,5-diamine <3E-5 27 N5-(3, 4- Di net hoxy- phenyl ) - N2-
] py Compound 142, C25H32C|N702 ( y p y )

1H-NMR (DMSO-d6, d-TFA exchanged): & [ppm] = 1.89 (s(b), 4H), 2.95-3.30 (m, 6H),
3.49-3.68 (m, 5H), 3.76-3.81 (m, 2H), 4.11 (d, 2H), 4.22-4.30 (m, 1H), 4.43-4.53 (m,

5 1H), 4.78 (d, 2H), 6.86 (dd, 1H), 7.28-7.33 (m, 2H); 7.42-7.50 (m, 2H), 7.87 (d, 1H),
9.22 (s, 1H).

Compound 155, C,3H,;CINgO;

1H-NMR (DMSO-d6): & [ppm] = 1.82 (quintet, 2H), 3.24 (s, 3H), 3.38-3.44 (m, 6H), 3.59
10  (s(b), 4H), 4.08 (t, 2H), 4.68 (d, 2H), 6.81 (d, 1H), 7.25-7.47 (m, 4H), 8.11 (d, 1H), 8.28-
8.35 (m, 1H), 9.16 (s, 1H).

Compound 157, C,3H».BrCIN;O,S

1H-NMR (DMSO-d6): & [ppm] = 3.41 (s(b), 4H), 3.48 (s(b), 4H), 4.65 (d, 2H), 6.81 (d,
15 1H), 7.25-7.30 (m, 2H); 7.35-7.40 (m, 1H), 7.42-7.47 (m, 1H), 7.91 (d, 1H), 8.08 (d,
1H), 8.28-8.35 (m, 1H), 8.40 (d, 1H), 8.88 (s, 1H), 9.12 (s, 1H).

The following analytical methods were use for determining above illustrated physico-

20 chemical parameters:

ESI: Electrospray lonization Mass Spectrometry (M+H)"

Method HPLC/MS:
25 Device: Agilent LC/MS 1100
ELSD: Sedex 75
Column: Chromolith RP18e 50-4,6 mm
Solvent A: Water +0,05% formic acid

Solvent B: Acetonitrile + 0,04% formic acid



(4-fluoro-benzyl)-pyrido[4, 3- d]pyrimdine-2,5-di am ne <3E-5 28

N2- (4- Fl uor o- benzyl ) - N5- (4- fluoro-2-nethyl-phenyl) -

pyri do[ 4,80dppyrsBisedi ne- 2, 5- di am ne <3E-5 29 Nb5- Benzo[ PCZ/EPp@nadisazol - 5-

yl met hyl - N2- (4-f | uor o- benzyly pyrido[ 4, 3-d] pyri m dine-2,5- diamne <3E-5 30
N2- (4- Fl uor o- benzyl ) - N5-i sobutyl - pyrido[ 4 93 d] pyri mdi ne-2,5- di am ne
<3E-5 31 (2- Met hoxy-benzyl)-(5-pyrrolidi hjo B
1-yl-pyrido[4,3-d]pyrimdin-2-yl)- am ne <3E-5 32

N5- ( 2- Et hoXiowZehmUmiN2- (2- net hoxy- benzyl ) - pyri do[ 4, 3-

d] pyri m di ne- 2, 5-di ami ne <3E-5 33 N5-(4-Fl uoro-phenyl)-N2-(2-

met hoxy- befrgdignty90irdo] 4% d] pyri mi di ne- 2, 5-di ami ne <3E-5

2,8 min 100%B
3,3 min 100%B
5 UV detection at 220 nm
ELSD Detection

MS mass range: m/z - 85-1000 positive mode

Method HPLC:

10 A) HPLC System for analysis of multicomponent organic mixtures whitch includes:
HPLC D-7000 Hitachi
B) Column: Chromolith Performance RP18e 100-4.6mm
C) solvent:
A: H,O with 0.1% TFA
15 B: ACN with 0.08% TFA
D) Gradient :
0,0 min. 20% B
50min. 100% B
'55min.  100% B
20 6,0min. 20% B
6,5min. 20% B
E) Detector: Diode Array L -7450A Hitachi
F) Flow-rate 1.5 mL

25 *Method LC/MS:

A) LC-MS System for analysis of multicomponent organic mixtures witch includes:
HPLC: 1200er series, MS: Single Quad API-ESI 6100er series
B) Column: Chromolith SpeedROD RP-18e 50-4.6mm
C) solvent:
30 A: H,O with 0.05% formic acid
B: ACN with 0.04% formic acid
D) Gradient: time %B



34 N2-(2- Met hoxy-benzyl)-N5-0- tolyl-pyrido[4,3-d]pyrimdine-2,5- diamne
<3E-5 35 N2-(2- Met hoxy-benzyl)-N5-(4- nethoxy-phenyl)-pyrido[4, 3-
d] pyri mi divoeoidydsssdban ne <3E-5 36 N2- (2- Met hoxy-benzyl ) pNTAP2009/007876
tolyl -pyrido[4, 3-d] pyrimdine-2,5- diamne <3E-5 37
N5- (2, 4-Di fl uor o- phenyl ) - N2- (2- met hoxy-benzyl)-pyrido[ 4, 3-
d] pyri m di ne- 2, 5-di am ne <3E-5 38 N5- (3, 411 net hoxy- phenyl ) - N2-
(2- met hoxy- benzyl) - pyrido[ 4, 3- d] pyrimdine-2,5-di am ne <3E-5 39
N5- (2, 3-Di hydy o- bengo[ 1, 4 di oxi n-6-yl)-N2-(2- nethoxy-benzyl)-pyrido[4, 3-
d] pyri m di ne-2, 5-di ami he <i)l6 5 40 N5-(214- D net hoxy- phenyl) - N2-
(2- met hoxy- be%zyl ) - p)?rq do[1 >3- d] pyrimdine-2,5-di am ne
3 3,3 100

4 3,4 4
5 E) UV-Detection, MS-range, m/z - 100.....1000 positive mode
F) UV-detection wave-length 220nm
G) Flow-rate 2.4mL

Method LC/MS

10 A) LCMS system for analysis of multicomponent organic mixtures which includes:
HPLC: Shimadzu Analytical 10Avp series, autosampler: Gilson 215, ELSD: Sedex
75, mass-spectrometer. PE SCIEX API 150:

B) Column: Synergi 2u Hydro-RP Mercury, 20x2.0 mm:
C) Solvent A - water with 0.05% of TFA,
15 solvent B - acetonitrile with 0.05% TFA;
D) Gradient (4 min) time program: water: acetonitrile:
0.01 min - 5%B;
2.60 min - 95%B;
3.70 min - 95%B;
20 3.95 min - 5% B;
4.02 min - controller stop;
E) UV detection:;
ELSD;
MS - mass range, m/z - 100... 1000 positive mode;
25 F) UV detection wave-length, nM - 215, 254;

G) Flow rate - 0.500 mL/min.



<3E-5 41 N5-(4-Fluoro-2-nethyl-phenyl)- N2-(2-nethoxy-benzyl)-

pyrido[4, 3-d] pyrimdine-2,5- diamne <3E-5 - 115 - 42

N2- (4- Chiwoaetvaweazsk) - N5- (4- fl uoro- phenyl) - pyri do[ 4, 3- PCT/EP2009/007876

d] pyri m di ne-2, 5-di am ne <3E-5 43 N2-(4-Chl oro-benzyl)-N5-0-tolyl-
pyrido[ 4, 3-d] pyri m di ne-2,5- diam ne <3E-5 44 N2-(4-Chl oro-benzyl)-N5-(4-
nmet hoxy- phenyl ) - pyri do[ 4, 3- d] pyrimdi ne-315-dj ani ne <3E-5 45

N2- (4- Chl or o- benzyl) - N5- (2, 4- difl uoro-phenyl)-pyrido[4, 3-

d] pyri m di dk- 2 Aatokiaxin Assay3E-5 46 N5- Benzo[ 1, 3] di oxol-5-yl - N2- ( 4-

chl oro- benzyl)-pyrido[ 4, 3- d] pyri mdine-2,5-diam ne <3E-5 47

Assay Description

Autotaxin activity is measured indirectly by means of Amplex Red Reagent. In this
5 course, Amplex Red is measured as fluorogenic indicator for generated H,0,. Auto-

taxin converts substrate lysophosphatidylcholine (LPC) to phosphocholine and lyso-
phosphatidylic acid (LPA). After the conversion phosphocholine is reacted with alkaline
phosphatase to obtain inorganic phosphate and choline. During the next step choline is
oxidized with choline oxidase to yield betaine, whereby H,0, is generated. H,O, reacts

10 with Amplex Red Reagent in the presence of peroxidase (Horseradish peroxidase) in
an 1:1 stochiometry and yields highly fluorescent resorufin. The generated fluores-
cence 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.

15
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 re-
sulting solution is pre-incubated together with 10 pl (16 ng) of highly purified recombi-

20 nant 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 incu-
bated for 90 min. at 37°C. After the incubation Amplex Red Reagent, peroxidase
(Horseradish peroxidase) and choline oxidase are added. The fluorescence is immedi-

25 ately 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 ICso analysis, ten serial 1:3 dilutions starting at 30 pM for each compound were run
in duplicates.

30 1Cs values were calculated on normalized data. For normalization, control wells were
added to each assay plate and the signal of uninhibited control wells was set to 100%,
whereas the signal inhibited by 500pM C14 LPA, (Avanti Polar Lipids, Cat# 857120P)
was set to 0%. Curves were fitted and ICs, values calculated by the following model
using proprietory analysis software:

35 Y=Bottom + (100-Bottom)/(1+10”((LoglCs,-X)*HillSlope))



N2- (4- Chl or o- benzyl ) - N5- (3, 4- di met hoxy- phenyl ) -pyrido[ 4, 3-

d] pyri m di ne-2, 5-di am ne <3E-5 48 N2-(4-Chl oro-benzyl)-N5-(3, 4-

di f1 uor o-wbenywgs3pyri do[ 4, 3- d] pyri m di ne-2, 5-di am ne <®ETEPAN9/007876

N2- (4- Chl or o- benzyl ) - N5- (4- fl uoro-2-nethyl - phenyl) -

pyrido[ 4, 3-d] pyri m di ne-2,5- diam ne <3E-5 50 4-[2-(4-Chl oro-benzyl am no) -
pyrido[ 4, 3-d] pyri m di n-5-yl am no] - benzoi Hacid met hyl ester <3E-5 51

N5- (2, 5- Di met hoxy- phenyl)-N2- (4-net hoxy-benzyl)-pyrido[ 4, 3-

d] pyri m di Wéhere X-isttentogaritk@bof sobleritimtion, YisDhé respoosgphenyl ) - N2- ( 4-

T o s e Bl oo A oL IS A oo 5.
d] pyri m di ne- 2, 5-di am ne <3E-5
Material
5 Microtiter plate: PS-Microplate, 384-hole, small volume, black Corning, Cat#3677
Protein: Recombinant autotaxin (baculoviral Hi5 expression)
Substrate: L-a-lysophosphatidyl 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 ml
10 of DMSO peroxidase Type VI-A (horseradish), Sigma # P6782; dissolved in 7,45 ml of
test buffer, Choline Oxidase ; Sigma # C5896; dissolved in 2,47 ml 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,
Roche Cat#775835
15

Table 3

1C5 value

(M1

Compound Chemical Name

Benzyl-(5-pyrrolidin-1-yl-
pyrido[4,3-d]pyrimidin-2-yl)-amine

N2-Benzyl-N5-(4-fluoro-phenyl)-
2 pyrido[4,3-d]pyrimidine-2,5- <3E-5
diamine
N2-Benzyl-N5-(4-methoxy-
3 phenyl)-pyrido[4,3-d]pyrimidine- <3E-5
2,5-diamine
N2-Benzyl-N5-(2,4-difluoro-
4 phenyl)-pyrido{4,3-d]pyrimidine- <3E-5

2,5-diamine '
N5-Benzo[1,3]dioxol-5-yl-N2-
5 benzyl-pyrido[4,3-d]pyrimidine- <3E-5
2,5-diamine
N2-Benzyl-N5-(3,4-dimethoxy-
6 phenyl)-pyridof4,3-d]pyrimidine- <3E-5
2,5-diamine
N2-Benzyl-N5-(4-fluoro-2-methyl-
7 phenyl)-pyrido[4,3-d]pyrimidine- <3E-5
2,5-diamine
(2-Chloro-benzyl)-(5-pyrrolidin-1-
8 yl-pyrido[4,3-d]pyrimidin-2-yl)- <5E-6
amine

<3E-5




54 N5- (3, 4- Di net hoxy- phenyl)-N2- (4-nethoxy-benzyl)-pyrido[4, 3-

d] pyri m di ne-2, 5-di am ne <3E-5 55 N5-(2, 3-Di hydro-

benzo[ 1, 4v0i20n/m3B2y1) - N2- (4- met hoxy-benzyl) - pyri do[ 4, CT/EP2009/007876
d] pyri m di ne-2,5-di am ne <3E-5 56 N5-(2, 4- Di met hoxy- phenyl ) - N2-

(4- met hoxy- benzyl)-pyrido[ 4, 3- d] pyrimdine-2,5-diam ne <3E-5 57
4-12-(4- Met hoxy-benzyl am no) - pyrido[ 4, 3-dpyri m di n-5-yl am no] -
benzonitrile <3E-5 - 116 - 58 N5-(3, 4-Difluoro-phenyl)-N2-(4-

net hoxy- befzyT) - pyr TdoNg(ZCHibre¥ehByIfINBRaZ, - diam ne $3E-5 59

N5- (4- Fl uoto- 2-gret hyl - pReaXY-bheMA)-pyridpd, BOXY - bedwgyd) -

pyrido[ 4, 3;1d] pyrim di ned]%yﬁmidméag)5n@a,ﬁ- -5 g0
N2,N5-Bis-(2-chloro-benzyl)-

10 pyrido[4,3-d]pyrimidine-2,5- <3E-5
diamine
N2-(2-Chloro-benzyl)-N5-pyridin-
1 3-ylmethyl-pyrido[4,3- <3E-5

d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3,4-
12 dimethoxy-phenyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
1-{4-[2-(2-Chloro-benzylamino)-
13 pyrido[4,3-d]}pyrimidin-5-ylamino]- <3E-5
phenyl}-ethanone
N2-(2-Chloro-benzyi)-N5-(2,4-
14 dimethoxy-phenyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
15 isopropoxy-propyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
16 piperidin-1-yl-propyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(3-
17 pyrrolidin-1-yl-propyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(2-
18 piperidin-1-yl-ethyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N5-(4-Fluoro-2-methyl-phenyl)-
19 N2-(4-methyl-benzyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
(4-Fluoro-benzyl)-(5-pyrrolidin-1-

20 yl-pyrido{4,3-d]pyrimidin-2-yl)- <3E-5
amine
N2-(4-Fluoro-benzyl)-N5-(4-
21 fluoro-phenyl)-pyridof4,3- <3E-5

d]pyrimidine-2,5-diamine
N2-(4-Fluoro-benzyl)-N5-o-tolyl-

22 pyrido[4,3-d]pyrimidine-2,5- <3E-5
diamine
N2-(4-Fluoro-benzyl)-N5-(4-
23 methoxy-phenyl)-pyrido{4,3- <3E-5

d]pyrimidine-2,5-diamine
N2-(4-Fluoro-benzyl)-N5-(2-
24 fluoro-phenyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N5-(2,4-Difluoro-phenyl)-N2-(4-
25 fluoro-benzyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine




1- (2- Benzyl am no- pyrido[ 4, 3- d] pyrim din-5-yl)-piperidine-4- carboxylic
acid (furan-2- ylnethyl)-am de <3E-5 61 1-(2-Benzyl am no-pyridoJ4, 3-
d] pyri m dwvo-28toyub}3spi peri di ne-4- carboxylic acid isopropyCampd@ndBssé 62

1-[ 2- (2- Chl or o- benzyl am no) -

pyrido[ 4, 3-d] pyri m di n-5-y1J-

pi peri di ne-4-carboxylic acid (pyn.- din-3-ylnmethyl)-am de <5E-6 63
142- ( 2- Chl or o- benzyl ami no) - pyri do[ 4, 3- dFgyfirmi din-5-yI]-

pi peri di ne-4-carboxylic acid (3- diethylam no-propyl)-am de <1E-5 64
i m di n-5-y1F

142- (2- Chl ¢
pi peri di ne
142- (2- Chl ¢
pi peri di ned

Dr 0- benzyl
4- casboxy
br 0- benzyl

aius-Behzo[\B]didxl-5-y3-NI-@y r
| i cflasroeben2y!)-gdyride{h gt am
am dipyrimidine-df-diadired] pyr

no-<3hyl ) -

I mdin-5-y11-

4- car boxy
27

| N6-(3aFDimethoxyphenyl)-W2re
(4-fluoro-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

t hyl ) -am
<3E-5

28

N2-(4-Fluoro-benzyl)-N5-(4-
fluoro-2-methyl-phenyl)-
pyrido[4,3-d}pyrimidine-2,5-
diamine

<3E-5

29

N5-Benzo[1,2,5]oxadiazol-5-
ylmethyl-N2-(4-fluoro-benzyl)-
pyridof4,3-d]pyrimidine-2,5-
diamine

<3E-5

30

N2-(4-Fluoro-benzyl)-N5-isobutyl-
pyrido[4,3-d]pyrimidine-2,5-
diamine

<3E-5

31

(2-Methoxy-benzyl)-(5-pyrrolidin-
1-yl-pyrido[4,3-d]pyrimidin-2-yl)-
amine

<3E-5

32

N5-(2-Ethoxy-phenyl)-N2-(2-
methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

33

N5-(4-Fluoro-phenyl)-N2-(2-
methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

34

N2-(2-Methoxy-benzyl)-N5-o-
tolyl-pyrido[4,3-d]pyrimidine-2,5-
diamine

<3E-5

35

N2-(2-Methoxy-benzyl)-N5-(4-
methoxy-phenyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

36

N2-(2-Methoxy-benzyl)-N5-p-
tolyl-pyrido[4,3-d]pyrimidine-2,5-
diamine

<3E-5

37

N5-(2,4-Difluoro-phenyl)-N2-(2-
methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

38

N5-(3,4-Dimethoxy-phenyl)-N2-
(2-methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

39

N5-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-N2-(2-
methoxy-benzyl)-pyrido[4,3-

dlpyrimidine-2,5-diamine

<3E-5

40

N5-(2,4-Dimethoxy-phenyl)-N2-
(2-methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

41

N5-(4-Fluoro-2-methyi-phenyl)-
N2-(2-methoxy-benzyl)-
pyrido[4,3-d]pyrimidine-2,5-

<3E-5

diamine

am de <1E-5 65

e <5E-6 66



{1-[2-(2-Chl or o- benzyl am no) -
pi peridin-4-yl}-pyrrolidin-1-yl-
1-[ 2- (2- GNDenw/doess2zy| anmi no) -
pi peri di ne-4-carboxylic acid i- sopropyl am de <5E-6 68
142- ( 2- Chl or o- benzyl am no) -
pi peri di ne- 4-carboxylic acid pro- pylani dd12iE-5 69
142- ( 2- Chl or o- benzyl am no) -
4- car boxyl i N2q4iChicry-®enkpPNey! am de <1E-5
or o4denzyl amluwed-phpiyl)-phafds{43d] pyri r3E-a- 5-y1]
4- car boxyl i cdpgtishidink-2 Sedimmg- et yl ) - am de
GT 0- benz Y INE 4 ChlordPbEnJHING-a+& Py 1 1 M ai i- 5-

pi peri di net

1-[2-(2-Ch

pi peri di net

1-[2-(2-Ch

pi peri di net

4- cag boxyl i py@sfo[4 3af)py¥midine-2,5-

diamine

<3E-5

44

N2-(4-Chloro-benzyl)-N5-(4-
methoxy-phenyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

45

N2-(4-Chloro-benzyl)-N5-(2,4-
difluoro-phenyl)-pyrido{4,3-
d]pyrimidine-2,5-diamine

<3E-5

46

N5-Benzo[1,3]dioxol-5-yI-N2-(4-
chloro-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

47

N2-(4-Chloro-benzyl)-N5-(3,4-
dimethoxy-phenyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

48

N2-(4-Chloro-benzyl)-N5-(3,4-
difluoro-phenyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

49

N2-(4-Chloro-benzyl)-N5-(4-
fluoro-2-methyl-phenyl)-
pyrido[4,3-d]pyrimidine-2,5-
diamine

<3E-5

50

4-[2-(4-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-ylamino]-
benzoic acid methyl ester

<3E-5

51

N5-(2,5-Dimethoxy-phenyl)-N2-
(4-methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

52

N5-(2,4-Difluoro-phenyl)-N2-(4-
methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

53

N5-Benzo[1,3]dioxol-5-yl-N2-(4-
methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

54

N5-(3,4-Dimethoxy-phenyl)-N2-
(4-methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

55

N5-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-N2-(4-
methoxy-benzyl)-pyrido[4,3-

d]pyrimidine-2,5-diamine

<3E-5

56

N5-(2,4-Dimethoxy-phenyl)-N2-
(4-methoxy-benzyl)-pyrido[4,3-
d]pyrimidine-2,5-diamine

<3E-5

57

4-[2-(4-Methoxy-benzylamino)-
pyridof4,3-d]}pyrimidin-5-ylamino]-
benzonitrile

<3E-5

pyrido[ 4, 3-d] pyri m di n-5-y1] -
met hanone <5E-6 67

pyri do[ 4, 3-d] pyri m di n- 5- y PLI/EP2009/007876
pyrido[ 4, 3-d] pyri m din-5-y11-

pyrido[ 4, 3-d] pyrimdin-5-y1F

70

]_ -
<5E-6
yl]-

117 -

71



| am de <3E-5 72 {1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d]pyrimdin-5-yll-

pi peridi n-4-yl)-(4-ethyl-piperazin- 1-yl)-methanone <5E-6 73

1-[ 2- (2- GvDapw/doe3szy| am no) - pyrido[ 4, 3-d] pyri m di n- 5- y PLT/EP2009/007876

pi peri di ne-4-carboxylic acid (3- nethoxy-propyl)-am de <5E-6 74

1-[ 2- (2- Met hoxy- benzyl am no) - pyrido[ 4, 3- d]ﬁgyri m di n-5-y1] -

pi peri di ne-4-carboxylic acid (fu- ran-2-yl'"éthyl)-ami de <3E-5 75

1-[ 2- (2- Met hoxy- benzyl am no) - pyrido[ 4, 3-d] pyri m di n-5-y1]-

pi peri di ne{4- car boxyl N6-(3@+-DiflGaro-phenhipNe-@t Nyl ) - am de |<3E-5 76

{1-[2-(2- Mpt hoxg- benzy hrtAdxg)beneyli-pridof4,3- d] jpyr«3&-6i n-|5-y1] -

pi peridin-4-yl)-(4-gyri dipyrigvidihe-2[8-gamai n- 1l- y1) - net hgnone <3E-5 77

1-[2- (2- Met'hoxy- benzyNau Florofetiyl-fhenyd] Ayri m di n-3- yg-
N2-(4-methoxy-benzyl)-

59 pyrido[4, 3-d]pyrimidine-2,5- <1E-5
diamine
1-(2-Benzylamino-pyrido[4,3-
d]pyrimidin-5-yl)-piperidine-4-
carboxylic acid (furan-2-
ylmethyl)-amide
1-(2-Benzylamino-pyrido[4,3-
61 d]pyrimidin-5-yl)-piperidine-4- <3E-5
carboxylic acid isopropylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (pyri-
din-3-ylmethyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (3-
diethylamino-propyl)-amide
1-{2-(2-Chloro-benzylamino)-
pyrido[4,3-d}pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
dimethylamino-ethyl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yi}-
piperidine-4-carboxylic acid (fu-
ran-2-ylmethyl)-amide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yl}-pyrrolidin-1-yl-
methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid i-
sopropylamide
1-[2-(2-Chloro-benzylamino)-

68 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid pro-
pylamide
1-[2-(2-Chloro-benzylamino)-

69 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid cyc-
lopropylamide
1-[2-(2-Chloro-benzylamino)-
70 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
methoxy-ethyl)-amide

60 <3E-5

62 <5E-6

63 <1E-5

64 <1E-5

65 <5E-6

66 <5E-6

67 <5E-6

<1E-5

<1E-5

<5E-6




pi peri di ne-4-carboxylic acid (5- nmethyl-isoxazol -3-yl):am de <3E-5 78
142- (4- Chl or o- benzyl am no) - pyrido[ 4, 3-d] pyri m di n-5-y1] -
pi peri di O20u6bIsRyl i c acid pyri- din-3-ylam de <5E-6 P@T/EP2009/007876
1-[ 2-(4-Chl oro- benzyl am no) - pyrido[ 4, 3-d] pyri m di n-5-A-
pi peri di ne-4-carboxylic acid (fu- ran-2-ylnethyl)-am de <3E-5 80
{1-[2-(4-Chl oro-benzyl am no) - pyrido]4, 3-‘(]]‘| yrimdin-5-yly
pi peridin-4-yl1}-pyrrolidin-1-yl- nethanone <5E-6 81
1-[ 2- (2- Chl or o- benzyl ani2r@)Chlprorbetrayl@ndra} pyri m di n- 54{y1] -
pi peri di net3- ca boxyl i pyrxn[4l 3{dyyyrimidiaiGyIB- yl|net _3- am de <5E-6 82
1-[ 2- ( 2- Chl or 0- benzy|pparidine-4-psmbiosigicdacd allypyr i m™di h- 5{y1] -
pi peri di nei3-carboxylic acid pamide din-3-ylanm de <5E-6 83
142- ( 2- Chl or o- benzyl ag1@}2-Chloro-benzylamino)-
72 pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yl}-(4-ethyl-piperazin-
1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (3-
methoxy-propyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (fu-
ran-2-ylmethyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (2-
methoxy-ethyl)-amide
{1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-4-yl}-(4-pyridin-2-yl-
piperazin-1-yl)-methanone
1-[2-(2-Methoxy-benzylamino)-
77 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (5-
methyl-isoxazol-3-yl)-amide
1-[2-(4-Chloro-benzylamino)-
78 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid pyri-
din-3-ylamide
1-[2-(4-Chioro-benzylamino)-
79 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (fu-
ran-2-ylmethyl)-amide
{1-[2-(4-Chloro-benzylamino)-
30 pyrido[4,3-d]pyrimidin-5-yl}-
piperidin-4-yl}-pyrrolidin-1-yl-
methanone
1-[2-(2-Chloro-benzylamino)-
81 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid (pyri-
din-3-ylmethyl)-amide
1-[2-(2-Chloro-benzylamino)-
82 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid pyri-
din-3-ylamide
1-[2-(2-Chloro-benzylamino)-
83 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid (fu-
ran-2-ylmethyl)-amide

<5E-6

73 <5E-6

74 <3E-5

75 <3E-5

76 <3E-5

<3E-5

<5E-6

<3E-5

<5E-6

<5E-6

<b6E-6

<3E-5




pyrido[ 4, 3-d] pyri m di n-5-y1] - piperidine-3-carboxylic acid (fu-
ran-2-ylnmethyl)-amde <3E-5 - 118 - 84 1-[2-(2-Chloro-benzyl am no) -
pyri do[ 4,80dpwyoeBIsedi n- 5- y1] - pi peri di ne- 3-car boxyl i ¢ a®Cu/EP2000001800Y| am de
<5E-6 85 1-[2-(2-Chloro-benzyl am no)- pyrido[4, 3-d]pyrimdin-5-ylj-
pi peri di ne-3-carboxylic acid pro- pylam de <3E-5 86
142- ( 2- Chl or o- benzyl am no) - pyri do[ 4, 3- d]‘ﬂﬂﬁi‘m’ di n-5-y1J-
pi peri di ne-3-carboxylic acid cyc- |opropyl ani de <5E-6 87
1-[ 2- ( 2- Chljor o- benzy|l atd[2+D-Chlpye-benfyarBind}-pyjr i m di n- 5-y1] - .
pi peri di ne-3-c 4boxyl [ q:yeidd:[d,f(‘-dijpymmtdhyﬁ-yllsoxaz0I<5 _-6y1) -am de <3E-5 88
1-[ 2- (2- Chllor o-benzyl apiperidine-pBycartbxlyic 8cid}-pylr i m T n- 5-|y1] -
pi peri di ne-|3- car boxyl i ¢ aci sbpr@pylahidexy- proplyl) - am de
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid pro-
pylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid cyc-
lopropylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid (5-
methyl-isoxazol-3-yl)-amide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid (3-
ethoxy-propyl)-amide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidin-3-yi}-(4-ethyl-piperazin-
1-yh)-methanone
1-[2-(2-Chloro-benzylamino)-
90 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-3-carboxylic acid (3-
methoxy-propyl)-amide
1-[2-(2-Chloro-benzylamino)-
91 pyrido{4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid
diethylamide
3-({1-[2-(2-Chloro-benzylamino)-
92 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carbonyl}-amino)-
propionic acid ethyl ester
1-[2-(4-Methyl-benzylamino)-
93 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-3-carboxylic acid pyni-
din-3-ylamide
{1-[2-(4-Chloro-benzylamino)-
94 pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-3-yl}-(4-pyridin-2-yl-
piperazin-1-yl)-methanone
{1-[2-(4-Methoxy-benzylamino)-
95 pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-3-yl}-(4-pyridin-2-yl-
piperazin-1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
96 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid (2-
diethylamino-ethyl)-amide

85 <3E-5

86 <5E-6

87 <3E-5

88 <1E-5

89 <5E-6

<3E-5

<3E-5

<1E-5

<3E-5

<1E-5

<3E-5

<5E-6




<1E-5 89 (142-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-y1]-
pi peridin-3-yl}-(4-ethyl-piperazin- 1-yl)-nmethanone <5E-6 90

1-[ 2- (2- GuDapw/isesszy| ani no) - pyrido[ 4, 3-d] pyri m di n- 5-y PLI/EP2009/007876
pi peri dine-3-carboxylic acid (3- nethoxy-propyl)-am de <3E-5 91
1-[2- (2- Chl or o- benzyl am no) - pyrido[ 4, 3-d] pél’l m di n-5-y1] -

pi peri di ne- 3-carboxylic acid diethylanm de1d3E-5 92

3-({1-[2-(2-Chl oro-benzyl am no) - pyrido[4, 3-d] pyri mdin-5-y1]-

pi peri di net 3- car bonyl ya2A(@Lhiops-bphaymmtinagi d et hyl estier <1E-5 93
1-[2-(4- e hyl ?enzx | apyndg[4, 3pgipyrimibiia,Sykt pyri m cg<§ Ayl]-

pi peri di ne; cd boxyl i ¢ pasaridined-pi}-(4-BtapyB- y!| gm E-5 94

{1-[2-(4- Chl or o- benzy! pipdrain-1py)-mdtiathosded] gyri m di n-3-yly

pi peridi n- 8-yI)- (4- pyri-gi-(2-&nivto-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-

98 piperidine-4-carboxylic acid (3- | ~°E©
ethoxy-propyl)-amide
{1-[2-(2-Chloro-benzylamino)-
99 pyrido[4,3-d]pyrimidin-5-yl]- <5E-6

piperidin-3-yl}-(4-pyridin-2-yl-
piperazin-1-yl)-methanone
N2-(2-Chloro-benzyl)-N5-(2-
100 fluoro-phenyl)-pyrido[4,3- <1E-5
d]pyrimidine-2,5-diamine
3-({1-[2-(2-Chloro-benzylamino)-
101 pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carbonyl}-amino)-
propionic acid ethyl ester
1-[2-(2-Methoxy-benzylamino)-
102 pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (3-
ethoxy-propyl)-amide
1-[2-(2-Methoxy-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid
diethylamide
{1-[2-(2-Chloro-benzylamino)-
104 pyrido[4,3-d]pyrimidin-5-yl]-
piperidin-3-yl}-(4-methyi-
piperazin-1-yl)-methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid (2-
hydroxy-ethyl)-amide
(2-Chloro-benzyl)-{5-[4-(4-fluoro-
106 phenyl)-piperazin-1-yl}- <5E-8
pyrido[4,3-d}pyrimidin-2-yl}-amine
1-[2-(2-Chloro-benzylamino)-
107 pyrido{4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid ami-
de
2-{4-[2-(2-Chloro-benzylamino)-
108 pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-N-pyridin-3-yl-
acetamide
(2-Chloro-benzyl)-[5-(4-thiazol-2-
109 yl-piperazin-1-yl)-pyrido[4,3- <1E-5
d]pyrimidin-2-yl}-amine
(2-Chloro-benzyl)-[5-(4-pyrimidin-
112 2-yl-piperazin-1-yl)-pyrido[4,3- <3E-5
d]pyrimidin-2-yl}-amine

<3E-5

<3E-5

103 <1E-5

<3E-5

105 <3E-5

<5E-6

<1E-5




pi perazi n-1-y1)-net hanone <1E-5 95 {1-[2-(4- Met hoxy-benzyl am no) -
pyrido[4,3-d] pyrimdin-5-ylJ- piperidin-3-yl)-(4-pyridin-2-yl-
pi per azi rwb-29tyosBasthanone <3E-5 96 1-[ 2- (2- Chl or o- benzylpamiare)09/007876
pyrido[ 4, 3-d] pyri m di n-5-y1] - piperidine-4-carboxylic acid (2-
di et hyl am no-ethyl)-am de <5E-6 - 119- 97 él [ 2- (2-Chl or 0- benzyl am no) -
pyrido[ 4, 3-d] pyrimdin-5-yl]- piperidin-4- § }-(4-propyl -
pi perazin-1-y1)-nethanone <1E-5 98 1-[2-(2- Chl oro-benzyl ani no) -
pyri do[ 4, 3t d] pyri ni dli §4-52-(2tChlopd-penzyiamiaok- dar boxyl i c |aci d ( 3-
et hoxy- propyl )¢@m d¢ <BEI®[HS-dlavimidn-Ehil-or - beggy fam|no) -
pyri do[ 4, 3t d] pyri m gi n-Bpgragin-pyduradiZyl3- y1} - (4-pyri di n-2-yl -
pi perazi n-[Ll-y1) - net hanone <Shethanoge
4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazine-1-carboxylic acid ethyl
ester
1-{4-[2-(2-Chloro-benzylamino)-
115 pyrido[4,3-d]pyrimidin-5-yl}- <3E-5
piperazin-1-yl}-ethanone
{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yl}-morpholin-4-yl-
methanone
4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazine-1-carboxylic acid (fu-
ran-2-yimethyl)-amide
1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yl}-2-pyridin-2-yl-
ethanone
1-{4-[2-(2-Chloro-benzylamino)-
120 pyrido[4,3-d]}pyrimidin-5-yl}-
piperazin-1-yl}-3-(1-methyl-1H-
pyrazol-4-yl)-propan-1-one
1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yi}-2-pyridin-3-yl-
ethanone
1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-3-(1H-imidazol-4-
yl)-propan-1-one
1-{4-[2-(2-Chloro-benzylamino)-
123 pyrido[4, 3-d]pyrimidin-5-yl]- <3E-5
piperazin-1-yl}-pentane-1,4-dione
4-{4-[2-(2-Chloro-benzylamino)-
pyrido{4,3-d]pyrimidin-5-yi]-

114 <5E-6

116 <5E-6

117 <3E-5

119 <5E-6

<3E-5

121 <5E-6

122 <5E-6

125 piperazin-1-yl}-N,N-dimethyl-4- <3E-5
oxo-butyramide
Acetic acid 2-{4-[2-(2-chloro-
126 benzylamino)-pyrido[4,3- <5E-6

d]pyrimidin-5-yl]-piperazin-1-yl}-
2-oxo-ethyl ester
1-[2-(2-Chloro-benzylamino)-
127 pyrido[4,3-d]pyrimidin-5-yl}- <5E-6
piperidine-4-carboxylic acid
3-{4-[2-(2-Chloro-benzylamino)-
128 pyrido[4,3-d]pyrimidin-5-yl}- <3E-5
piperazin-1-yl}-3-oxo-propionitrile




N2- (2- Chl or o- benzyl ) - N5- (2- fluoro-phenyl)-pyrido[4, 3- _
d] pyri m di ne- 2, 5-di am ne <1E-5 101 3-({1-[2-(2-Chl oro-benzyl am no) - .
pyri do[ 4, 8odppyussasedi n- 5-yl ] - pi peridi ne-4-carbonyl yani RoY/EPRewpdmé c aci d
ethyl ester <3E-5 102 1-[2-(2-Methoxy-benzyl am no)- _
pyrido[ 4, 3-d] pyrimdin-5-yl]- piperidine- z% iar boxylic acid (3-
et hoxy- propyl)-am de <3E-5 103 1-[2-(2- Mt 7 Xy-benzyl am no) - .
pyrido[4,3-dlpyrimdin-5-yl]- piperidine-4-carboxylic acid diethylam de
<1E-5 104 {1-[ 2- (2- (tSbBdmeerAyReiAd2-chloye-i [do[ 4, 3- d] gyri ni din-5-yl]-
pi peri di n- 8- yliss( 4- et hpenzytdnpisekpyridold.§1) - net h; pe 43E-5 105
1- [ 2- (2- Chl or o- benzy| dpryniridin-yi-pikef 2Zid-1elflpyir i midi h- 5-lyl ] -
pi peri di ne{4- car boxyl i 2-oxeiethy)spyriefidineXgreet hyl ) - ani de [<3E-5 106
1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperazin-1-yl}-2-(2-methoxy-
ethoxy)-ethanone
1-{4-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperazin-1-yi}-2-pyridin-4-yl-
ethanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
piperidine-4-carboxylic acid me-
thylamide
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid di-
methylamide
{1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl}-
142 piperidin-4-yl}-((S)-2-pyrrolidin-1- <3E-5
ylmethyl-pyrrolidin-1-yl)-
methanone
1-[2-(2-Chloro-benzylamino)-
pyrido[4,3-d]pyrimidin-5-yl]-
piperidine-4-carboxylic acid 2-
chloro-4-fluoro-benzylamide
{4-[2-(2-Chloro-benzylamino)-
145 pyrido[4,3-d]pyrimidin-5-yl]- <1E-5
piperazin-1-yl}-acetic acid
N2-(2-Chloro-benzyl)-N5-(2-
146 pyridin-2-yl-ethyl)-pyrido[4,3- <3E-5
dlpyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(2-
147 pyridin-3-yl-ethyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
N2-(2-Chloro-benzyl)-N5-(2-
148 pyridin-4-yl-ethyl)-pyrido[4,3- <3E-5
d]pyrimidine-2,5-diamine
4-[2-(2-Chloro-benzylamino)-
151 pyrido[4,3-d]pyrimidin-5-yl]-

136 <3E-5

138 <3E-5

139 <3E-5

140 <3E-5

144 <3E-5

piperazine-1-carboxylic acid pyri- <3E-5
din-3-ylmethyl ester
(2-Chloro-benzyl)-[5-(4-
156 methanesulfonylmethanesulfonyl- <3E-5

piperazin-1-yl)-pyrido[4, 3-
d]pyrimidin-2-yl]-amine




(2-Chl oro-benzyl) - (544-(4-fluoro- phenyl)-piperazin-1-y1l]-

pyrido[ 4, 3-d] pyri mdin-2-ylyam ne <5E-6 107 1-[ 2-(2-Chl oro-benzyl am no) -
pyri do[ 4,80dpmyieBisedi n- 5-yl ] - pi peri di ne-4-carboxyl i c aecu/Epe09/00m76<5E- 6
108 2-{442-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-yl]-

pi perazin-1-yl}-Npyridin-3-yl- acetam de <1E-5 109

(2-Chl oro-benzyl)-[5-(4-thiazol -2- yl-pi pé?%zi n-1-yl)-pyrido[ 4, 3-

d] pyrimdin-2-yl]-am ne <1E-5 112 (2-Chl oro-benzyl)-[5-(4-pyrimdin-

2-yl - pi per &aims1-yl)-pyrido[4, 3- d]pyrimdin-2-yl]-amne <3E-5 - 120- 113
{4-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyrimdin-5-y1lF

pi perazi n-1-yl}-furan-2-yl- nethanone <5E-6 114

1. Pyridopyrimidine derivative according to formula (l)

R1 \N/RZ
N” X" SN
R4
NP
Ar N" N R3
n
5 wherein:
Ar is independently aryl or heteroaryl, which may optionally be substituted

with one or more identical or different substituents Z;

R1, R2 are independently from each other selected from the group consisting
of:

10 . (i) ,hydrogen, alkyl, (C4-Csp)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halogen, —F,
—Cl, —=Br, —I, =CN, —=CF3;, =N3, =NH,, -NHX1, —=NX2X3, -NO,, —-OH, -
OCF3;, —SH, —-O-SO3;H, —-OP(0O)(OH),, —-CHO, —COOH, —C(O)NH,, —
SO;zH, —P(O)(OH),, ~C(0O)-X4, —C(0)0O-X5, —C(O)NH-X6, —

15 C(O)NX7X8, -O0-X9, -O(-X10-0),-H (a =1, 2, 3, 4, 5), -O(-X11-0)p—
X12 (b=1, 2, 3, 4, 5), -OC(0)-X13, —OC(0O)-0-X14, -OC(O)-NHX15,
—-0O-C(0O)-NX16X17, —OP(0O)(OX18)(0X19), —0OSi(X20)(X21)(X22), —
0S8(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-

20 C(0)-0-X32, ~NX33-C(0O)-NH-X34, —-NX35-C(O)-NX36X37, —
NHS(0,)—-X38, —-NX39S(0,)—X40, —-S—X41, —-S(0)—X42, —-S(0,)—X43, -
S(O2)NH-X44, —S(O,)NX45X46, —S(0,)0-X47, —P(0)(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-

25 C(O)-NH-0-X62, -NH-C(0O)-NX63-0-X64, -NX65-C(0O)-NX66-0—
X67, ~N(—C(0O)-NH-0-X68),, —-N(-C(O)-NX69-0-X70),, -N(-C(O)-
NH-0O-X71)(-C(O)-NX72-0-X73), —-C(S)-X74, —-C(S)-0-X75, —C(S)—-



4-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d]pyrimdin-5-ylj-

pi per azi ne-1-carboxylic acid ethyl ester <5E-6 115

1-{4-[ 2- (WoChioawsesskenzyl am no) - pyrido[ 4, 3-d] pyri m di n- BCYIEP2009/007876
pi perazin-1-yl}-ethanone <3E-5 116 {442-(2-Chl oro-benzyl am no) -
pyrido[ 4, 3-d] pyri m din-5-yl]- piperazin- 1-1 } - mor phol i n-4-yl - met hanone
<5E-6 117 442-(2-Chl oro-benzyl am no) - pyfi®to[4, 3-d] pyrimdin-5-ylF

pi perazi ne- 1-carboxylic acid §fu- ran-2-yl met hyl ) -am de <3E-5 119
1-{4-[2-(2-Chl oro- bthXa?@s n6yS)- WW&ZS@A—@QHWW%& B O)-AX80-0O-X81, ~

pi perazin-1-yl}-2- Py rm? d_xszet &@pﬁ&sﬁ? 2-0c<8)—Ng—NH,:)<85 ~C(0)-

1-{4-[2-(2-Chl oro- ben amno- pyrid pyrim
pi perazin-1-y1}-3-(1 Bif —(D)aNNBBANKBIX Y, oﬁéﬁ)—l‘u'bfw'i-é@il 5C{at
NH-NX92X93, —C(S)-NX94-NX95X96, —C(0)-C(0)-0-X97, ~C(0)-
5 . C(O)-NH,, —C(0)~C(O)-NHX98, —C(0)-C(0)-NX99X100, ~C(S)—

C(0)-0-X101, —-C(0)-C(S)-0-X102, ~C(S)-C(S)-0-X103, —C(S)-
C(O)-NH,, —C(S)-C(0O)-NHX104, —-C(S)-C(0)-NX105X106, —C(S)-
C(S)-NH,, —C(S)—C(S)-NHX107, -C(S)—C(S)-NX108X109, —-C(O)-
C(S)-NH,, —C(0)-C(S)-NHX110, —-C(0)-C(S)~-NX111X112";

10 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,

15 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, (Ce-

20 Cao)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylaikyl, 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

25 and/or X105, X106 and/or X108, X109 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

identical or different substituents Z;

30 or R1, R2 can together with the nitrogen atom to which they are attached to form
“heterocyclyl”, which is optionally substituted with one or more identicat or different
substituents Z;

with the proviso that if R1, R2 together with the nitrogen atom which they are at-

tached to form “heterocyclyl”, which is optionally substituted with one or more iden-



1-{442-(2-Chl oro- benzyl am no) - pyrido[4, 3-d] pyrimdin-5-yl]-

pi perazin-1-yl}-2-pyridin-3-yl- ethanone <5E-6 122

1-{4-[ 2- (woChiowesskenzyl am no) - pyrido[ 4, 3-d] pyri m di n- BCYIEP2009/007876

pi perazin-1-y1}-3-(1H i m dazol -4- yl)-propan-1-one <5E-6 123
1-{4-[2-(2-Chl oro-benzyl am no)- pyrido[4, § g] pyrimdin-5-yl]-

pi perazin-1-yl}-pentane-1, 4-di one <3E-5 1 g 4-{4-]2-(2-Chl oro-benzyl ani no) -
pyrido[ 4, 3-d] pyr| m din-5-yl]- piperazin-1-yl1}-N, N-di nethyl-4-

oxo- but yr ani décapediferend supstituentaéi @e@rqqyzémq notsielestest from the group con-

EEE.Z%l i‘g‘?ni) : ga:?zgie{ 44 élpeF”ilH&W Wc@f%x?\ iRy Rﬁ éf‘Eb d‘?‘Bgr fine-4 -4: )/ﬂx p&)t‘f:@)ﬂneeSt er

or o- benzylam no) - pyr
pi peri di ne- 4- dat-saropKyle agid @-casboy-pi HQQIICE‘LE{'E/D% -pipeddinerioyliserhoxylimacid) -
ethyl ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic acid
5 ethyl ester (3-ethylcarboxyate-piperidine-1-yl)*;

R3 is independently selected from the group consisting of:

(i) ,hydrogen, alkyl, (Co-Cso)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halogen, —F,
—Cl, =Br, =1, -CN, —CF;, —-NH,, -NHX113, =NX114X115, -NO,, —OH, —

10 OCF;, —SH, -CHO, ~COOH, —C(O)NH,, —SO;H, —C(O)NH-X116, —
C(O)NX117X118, —-C(0)0-X119, -X120-OH, —X121-NHX122, —-X123~
NX124X125";

wherein X113, X114, X115, X116, X117, X118, X119, X120, X121,
X122, X123, X124, X125 are independently from each other selected

15 from the group consisting of: ,alkyl, (Cs-Csp)alkyl, cycloalkyl, cycloalky-
lalky!l, heterocyclyl, heterbcyclylalkyl, aryl, arylalkyl, heteroaryl, het-
eroarylalkyl”;

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

20 identical or different substituents Z;
R4 is independently selected from the group consisting of:

(i) ,hydrogen, alkyl, (Co-Cag)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, —X126—~
NHX127, -X128-NX129X130%;

25 wherein X126, X127, X128, X129, X130 are independently from each
other selected from the group consisting of: ,alkyl, (Cs-C3o)alkyl, cycloal-
kyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, het-
eroaryl, heteroarylalkyl*;

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

identical or different substituents Z;



pyrido[ 4, 3-d] pyrimdin-5-yl]- piperazin-1-yl}-3-oxo-propionitrile <3E-5 -
121 - 133 (S)-3-Am no-1-(2-{4-[2-(2-chloro- benzyl am no)-pyrido[ 4, 3-

d] pyri m dvo-2btoydeyyse per azi n- 1-y1l} - 2- oxo-et hyl) - pyrrol i dipaTapeeve/o6dE 5 136
1-{442-(2-Chl oro-benzyl am no)- pyrido[4, 3-dl pyrimdin-5-yly

pi perazin-1-yl}-2-(2-nethoxy- ethoxy)-et hanone <3E-5 138

1- {442- (2- Chl or 0- benzyl ami no) - pyrido[ 4, 318 pyrim din-5-yly

pi perazin-1-yl}-2-pyridin-4-yl- ethanone <3E-5 139

1-[ 2- (2- Chi orRs IRA1zy lanereact) indpyendiofiv frdmddaehratingr delectedyftdm the group con-

pi peri di ne- 4-car boxyl Lc. acid me- thylam de <3E-5 140

1-[2-(2- Chl or o- benzyl 5’; pyrido[ 4, 3-d] pyri mdin-5-yl1]-

pi peri di ne-4-car boxyl(),,hyadcclaéjen(,jlalkym(aé éao?aq?(yq cycl:gglkyl cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl;

5 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 Z;

V4 is independently selected from the group consisting of:

(i) ,hydrogen, alkyl, (Cs-Csp)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

10 heterocyclylalkyl, aryl, arylaikyl, heteroaryl, heteroarylalkyi, halogen, —F,
—Cl, =Br, -1, =CN, —CF3;, =N3, —=NH,, -NHX131, -NX132X133, -NO,, -
OH, -OCF;, —SH, —-O-SO;H, —OP(0O)(OH),, —CHO, —COOH, —C(O)NH,,
-SO3H, —P(O)(OH),, —C(0)-X134, —-C(0)0-X135, —C(O)NH-X136, —
C(O)NX137X138, ~O-X139, —-O(-X140-0),-H (a =1, 2, 3, 4, 5), -O(-

15 X141-0),-X142 (b =1, 2, 3, 4, 5), —OC(0)-X143, -OC(0)-0-X144, —
OC(O)-NHX145, —O-C(0)-NX146X147, —OP(0)(0OX148)(0X149), -
OSi(X150)(X151)(X152), —OS(0,)-X153, -NHC(O)-NH,, -NHC(O)—-
X154, -NX155C(0)-X156, \NH-C(0)-0-X157, -NH-C(O)-NH-X158
—NH-C(O)-NX159X160, -NX161-C(0)-0-X162, -NX163-C(0O)-NH-

20 X164, -NX165-C(O)-NX166X167, -NHS(O,)—X168, —-NX169S5(0,)—
X170, =S-X171, —=S(0)-X172, —=S(0,)-X173, —S(O2)NH~-X174, —
S(O2)NX175X176, =S(0,)0-X177, —P(0)(0OX178)(0X179), —
Si(X180)(X181)(X182), —C(NH)—NH,, —C(NX183)-NH,, —C(NH)-
NHX184, —C(NH)-NX185X186, —C(NX187)-NHX188, —C(NX189)—

25 NX190X191, -NH-C(O)-NH-0-X192, -NH-C(0)-NX193-0-X194, —
NX195-C(0)-NX196-0-X197, —-N(-C(O)-NH-0-X198),, -N(-C(O)-
NX199-0-X200),, —~N(-C(O)-NH-0-X201)(-~C(0)-NX202-0-X203), -
C(S)-X204, —C(S)-0-X205, —C(S)-NH-X206, —C(S)—NX207X208, —
C(0)-NH-0-X209, —C(0O)-NX210-0-X211, —C(S)-NH-0-X212, -

30 C(S)-NX213-0-X214, —C(O)-NH-NH-X215, —~C(O)-NH-NX216X217,
—C(O)-NX218-NX219X220, ~C(S)-NH-NH-X221, —C(S)-NH-
NX222X223, —C(S)-NX224-NX225X226, —-C(0)-C(0)-0-X227, —-
C(0)-C(0O)-NH,, —C(0)-C(0O)-NHX228, —-C(0)-C(0)-NX229X230, —
C(5)-C(0)-0-X231, —-C(0)-C(8S)-0—-X232, —C(S)-C(S)-0-X233, -



142 {1-[2-(2-Chl oro-benzyl am no)- pyrido[4, 3-d] pyri mdin-5-yl]-

pi peridin-4-y1H(S)-2-pyrrolidin-1- ylnethyl-pyrrolidin-1-yl)- nmethanone
<3E-5 144w0-2p/ie235¢hl or o- benzyl am no) - pyri do[ 4, 3- d] pyr iPoTdiPRecs/y7Bl6

pi peri di ne-4-carboxylic acid 2- chloro-4-fluoro-benzyl am de <3E-5 145
(442- (2-Chl or o- benzyl am no) - pyrido[4,3-dhggr|n1d|n 5-yl]-

pi perazin-1-yl}-acetic acid <1E-5 146 N2 Chl oro benzyl) hE (2-
pyridin-2-yl-ethyl)- |do d] i m di ne 147

R (5L Chi or o benay! ) BN b lOTy 234 By X235X 236, -

d] pyri m di ne-2, 5-di amg Bf—cﬂ%ﬁm}é&(gﬁdéy—ﬂﬂﬂz“ﬁ- b@(@)}Lb}S)Nﬁxéﬂsxzsg -
pyridin-4-yl-ethyl)- 151

5
442- ( 2- Chl or o- benzyl éﬁpﬁ ES)WHLG'&*R@'SC@])&HXM%|‘|’§(@)';FF(§)-NX241X242

i perazi ne-1-carboxylic aci n. - | este
PP ywhereln x13F1)yx132 X133 X¥34 X13¥> X136, X137 X138, X139,

5 X140, X141, X142, X143, X144, X145, X146, X147, X148, X149, X150,

X151, X152, X153, X154, X155, X156, X157, X158, X159, X160, X161,
X162, X163, X164, X165, X166, X167, X168, X169, X170, X171, X172,
X173, X174, X175, X176, X177, X178, X179, X180, X181, X182, X183,
X184, X185, X186, X187, X188, X189, X190, X191, X192, X193, X194,

10 X195, X196, X197, X198, X199, X200, X201, X202, X203, X204, X205,
X206, X207, X208, X209, X210, X211, X212, X213, X214, X215, X216,
X217, X218, X219, X220, X221, X222, X223, X224, X225, X226, X227,
X228; X229, X230, X231, X232, X233, X234, X235, X236, X237, X238,
X239, X240, X241, X242 are independently from each other selected

15 from the group consisting of: ,alkyl, (Co-Cso)alkyl, cycloalkyl, cycloalky-
lalkyl, heterocyclyl, heterocyclylalkyi, aryl, arylalkyl, heteroaryl, het-
eroarylalkyl“ and wherein alternatively X137, X138 and/or X146, X147
and/or X159, X160 and/or X166, X167 and/or X175, X176 and/or X185,
X186 and/or X190, X191 and/or X207, X208 and/or X216, X217 and/or

20 X219, X220 and/or X222, X223 and/or X225, X226 and/or X229, X230
and/or X235, X236 and/or X238, X239 and/or X241, X242 respectively

together can also form ,heterocyclyl”;
n is0, 1, 2;

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

25 isomers thereof, including mixtures thereof in all ratios.

2. Pyridopyrimidine derivative according to formula (1) as claimed in claim 1, wherein:

R1,R2  are independently from each other selected from the group consisting
of:
30 (i) ,hydrogen, alkyl, aryl, arylalkyl, heteroarylalkyl, heterocyclyl, hetero-
cyclylalkyl”,

wherein optionally above substituents of substituents group (i) can in

turn independently from each other be substituted with one or more



<3E-5 156 (2-Chl oro-benzyl)45-(4- nethanesul f onyl net hanesul f onyl -

pi perazin-1-yl)-pyrido[ 4, 3- dlpyrimdin-2-yl]-amne <3E..5 WD

2010/ 063352RCIVIERZQ09/ 007876 - 122 - Clainms 1. Pyri dopyPCEERR2000/008r6 vat i ve
according to fornula (1) "R2 NN R4l \ R3 R6 R5(I) 5wherein: Aris

I ndependently aryl or heteroaryl, which may optionally be substituted with
one or nore identical or different substitldénts Z; Rl, R2are independently
from each other selected fromthe group consisting of: 10(i) "hydrogen,

e S
eterocycly y alkyl l 1o <yl :
“F, -d, -Br, - OH, - OCF3,
~SH, -o0- soer op(O)(ch_Qr g)—%«ox . - - N2, - rbéog(d-g

- C(0)- X4, -C(0)0-X5 BPRiF 24%@03’?%&’7")289“ Jeqtiydr oy prchatberpelecied (o4 =

1, 2, 3, 4, 5), -0(- fdordtH) grouptandisting o"f,"aﬁ(yl ?Cg-é aﬁl}l cyloafkyt, yctoalky-

108t (28 (X01) (X09) I:Nk%swsso%yé&o?we NX” R%qvemizé%rxola?wmq 0)- X6,
- NHC( 0) - 0- X27, - NH ChdariiyP8 -NH—C(O) NX29X30 -NX31- 20C(0)-0- X32,

CNX33- C(0) - NH- X34, - NX35- C{ 0) - NX36X37, - NHS(02)- X38, - NX395(02) - X40,
-S-X41, -S(0)orXdRereinK NR2 &tog etthQﬂthéﬁiﬁ dgerm SoMAWNEH thedbare afthéheddoX47,

-P(0) (0X48) (0X49),, - Si (X50) (X51) (X5 NH) - NH NX53) - NH2,
CEN)H§ NHX)SSf d@?\‘ﬂiﬁ I >ﬁ5 >$‘ %ﬁ%ﬂ\\?@%‘ﬂy %H%@FPE“V@%W@Q rWGOM'Ca' qdif- 25

C(NO) ng- ONfgfe;%dgHuﬁ(tﬁt)ed‘t@@%e&cmromx ) iNRtof0—CETH, —C(O)NH,,
R S BT T s
2010/ 063352PCT¢@2&Q% Q@A BYGalkyHINIS,, —CDY-41G I—C-I\C( B ONfKAG 0)=%X2 D) ngbﬁ X79,

0) - NX80- O- ) 8 X84, - 0) NH- NH-
g(( og NH- Nxs%i%7C O’S}‘S@&% N%@XQ?%&EQX% ?‘l%’%ii*xﬁ efkeh-O—Okx92x93,
- C( S) - NX94- NXQM&C (O5(Ry-T (@) OOX X85 ,—C(Of- Biky I-NX 2BEXR 5 RH2C (0) T e rogtry M Ik iHX98,
g((gg g((gg 0- —hét c%ﬁ‘)ﬂ&l%g%\%z-(?( 6&%‘@erg@ﬁ%yI-%%@)f@z[C(O)—heterocyclyl—
- O S) - G0) - NXLOEKING, —C(C()SieterG(:@lylalkl,a(—NrQﬁ(Sbj ) N&i@?? ,—C(0)O-alkyl-O-
S S
. g(( og . g(( sg . &Q@Igo?ol%gpéﬁﬁ@?%@%& RS NS xs, X10,
X11, X12, X13¢C(O§NH—-alkyl-OH, —C(O)NH-alkyl-O-X267, —C(O)NH—alkyI—C(O)O—X268, -
C(O)NH-alkyl-NX269X270, —C(O)NH-arylalkyl(—halogen)(-halogen), —C(O)NH-
heteroaryl-X271, —C(O)N(X272-0-X273)(X274-0-X275), —S(0,)-X276, —S(O,)-
20 alkyl-S(0,)-X277, —S(O,)—heteroaryl-halogen”;

wherein X246, X247, X248, X249, X250, X251, X252, X253, X254, X255, X256,
X257, X258, X259, X260, X261, X262, X263, X264, X265, X266, X267, X268,
X269, X270, X271, X272, X273, X274, X275, X276, X277 are independently from
each other selected from the group consisting of: ,alkyl, (Cs-Cso)alkyl, cycloalkyl,

25 cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroary-
lalkyl* and wherein alternatively X246, X247 and/or X251, X252 and/or X256, X257
and/or X264, X265 and/or X269, X270 respectively together can also form ,hetero-
cyclyl*;

with the proviso that if R1, R2 together with the nitrogen atom which they are at-

30 tached to form “heterocyclyl”, which is optionally substituted with one or more iden-
tical or different substituents Z, “heterocyclyl” is not selected from the group con-
sisting of: “4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl), 3-piperidine-
1-yl-carboxylic acid (3-carboxy-piperidine-1-yl), 4-piperidine-1-yl-carboxylic acid



15 X105, X106, X107, X108, X109, X110, X111, X112 are independently from
each other selected fromthe group consisting of: "alkyl, (C9- 20C30)al kyl,
cycl oal kywo 20nadeésmmb kyl al kyl , heterocyclyl, heterocyclyl aciypo0an0y1s76
aryl al kyl, heteroaryl, heteroarylal kyl"™ and wherein alternatively X7, X8
and/ or X16, X17 and/or X29, X30 and/or XSS2 X37 and/or X45, X46 and/or X55,
X56 and/or X60, X61 and/or X77, X78 and/o0 §(86 X87 and/or X89, X90 and/or
X92, X93 and/or X95, X96 and/or X99, X100 25and/or X105, X106 and/or X108,
X109 and/ or >ethyl estet {9etrwinaeraxygteriperistipa-mro), aﬁpedﬂ@g-ﬁ-yijarbmti@a@'dycl y1";
wherein opti Oélﬂlleléte‘?gﬁﬁﬁgﬁfﬁ%xgét‘éeﬂ Sridfe-s4psti tuents group (i) can in turn
c t her

i ndependently frome e substitut 'with one or nore identical or
different su x n t tom
o uhi ch t ey S o B dorfacalotecEiabiiasdiE Nt AR brotrhch, SOl o BT S
substitut ed vibemergieergef, mﬂt@ngj@mtmr@altheyeofdnaﬂeatht substituents Z; WO
2010/ 063352PCT/ EP2009/ 007876 - 124 - tical or different substituents Z,
"hetero®yclyl" is not selected fromthe group consisting of:
" 4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl),
3- pi peridi de 1Ryfidopyipdiog| QE'VQW%?‘{CQK&%G tedeymia il ek ¢laireed inyarny, of claims 1 to
4- pi peri di ne-gd-er&ar boxylic acid ethyl ester
(4- ethylcarboxyate pi peridi ne-1-yl), 3-piperidine-1-yl-carboxylic acid
5et hyl ester hy ! - L S
selected fr orrF1é fh% gr %ﬁ%ﬁn@%ﬁ%{rﬁigﬁ F‘ggeg‘ré&?in?ﬁ%hy rc(t)egdeff?h gﬁ@ﬁ%?@g&%&l@y al kyl,
cycl oal kyl, cycl oal k¢fal kyl, heterocycl yl, heterocyclylalkyl aryl,
aryl al kyI het er oar yl heteroaryl al kyl , hal ogen, -F, - -1, -CN,

CCF3, -IRH2, - NHX113, () m»mcz%}leropm@gbutytanhenyl 1lm@sdsbenz:9|w 31dm@lyl,- COOH,
R -
- C(0) NH SO3H, Qm&‘h%%éﬁwg pigdrinyistdyd hddtidinyidr Qb@ﬁ%ﬁbﬂe}i{nﬂ%ﬂc@r Gr%.

- X121- NHX122 - X123- 124X12 wher éi n X113, X114 117,
X118, X119, X120, x1dhydserbenzofh4ldioxinyBs, X125 are i ndependent |y from each
ot her sel ected 15fromthe group consi sting of; "al kyl C9- C30) al kyl ,

cycl oal kyl , cycl oal kirherein pptionafy peevgii Tue“WleéPB%twa $ aroep| (1) capyn |

arylal kyl, heteroarykym mﬂiébéﬁé’élﬁiy&'}d?ﬂbach other be substflRE@Win BRE oPRR)E Y above
substituents of substituents can in turn i ndependently from each

ot her @ substitut ed'%”f'??'d’ﬁéﬁ(?ffe%#‘@s@%ﬁrﬂ%ﬁtﬁete&Fedcfforﬂli”Tef@’PEHP%%I%Wl tuents

Z; Rdis independent!| y: sentecmedcﬂrﬁmﬁyh@n&ﬁ&type%wrﬁéthﬂear%n |(ﬂn)ethyib\éﬁlr ogen,
aIkyI (Cg- C30) al kyl ccloalk . cycl oal kylal kyl | het er ocy c¥

het er ocycl yl al kyl , pm(yat%l-,y&, CQTWP'C %&@P@d?‘iﬁte’ H‘é‘?%?@%yyl aI kyI - X126-
NHX127, -X128- NX129X130 25wherein X126, X127, X128, X129, X130 are
| ndependent | Cr5EEIR &In Rerqagrtogetherwithithenitioaencatemattich ey aeq altrehse to

“al kyl', (Cg- Gk a{éfdrch&wCé@&thronﬁhébﬂﬂld‘dﬂn@lshﬁé of: Wr%h@iﬁ?’lcb?.‘;bndmyl
het ero%cl yl al k het er oaryl, heteroar

wher ei rfoopt i 091%1%/%‘“ WBC'%?%S‘H“P%@M%' baiituteghyith ‘P’ife‘?ft"éorﬁr‘%imm?e/‘)f diffatentn

30turn |ndepeswertwsr>tsfzr§erl@c@@d:homtth@@rd@@ conbisting ot affdvddeR, COOOM, fItBFE
ubstJtuents X 2010/ 63352PCT/ EP2009/ 007876 -

identical or differe .
125 - R5, Redt néa&\‘? Hzéyélﬂmnwwpmm%ﬂ p(b‘feﬁ\é'f”yk@leg“ty{ SuNtdimsthyhexyr oup

con- si sting mftyramide, amino-butanone- -yl, carboxy-methyl, pyridinyl-ethyl-amino-yl, pyridinyl-
propyl-amino-yl, methyl-carbonyl, cyano-methyl-carbonyl, butanonyl-carbonyl,

25 methoxy-ethoxy-methyl-carbonyl, dimethyl-amino-methyl-carbonyl, diethyl-amino-
ethyl-carbonyl, furanyl-carbonyl, morpholinyl-carbonyl, pyridinyl-methyl-carbonyl,
pyridinyl-ethyl-carbonyl, methyl-pyrazolyl-ethyl-carbonyl, imidazolyl-ethyl-carbonyl,
pyrrolidinyl-carbonyl, methyl-piperazinyl-carbonyl, ethyl-piperazinyl-carbonyl, pro-
pyl-piperazinyl-carbonyl, pyridinyl-piperazinyl-carbonyl, amino-pyrrolidone-methyl-

30 carbonyl, benzoimidazolyl-ethyl-carbonyl, hydroxyl-ethyl-piperazinyl-carbonyl, pyr-
rolidinyl-methyl-pyrrolidinyl-carbonyl, pyridinyl-acetamide-yl, methyl-carboxylic acid
amide-yl, carboxylic acid methylamide-yl, carboxylic acid dimethylamide-yl, carbox-

ylic acid diethylamide-yl, carboxylic acid hydroxy-ethylamide-yl, carboxytlic acid



(i) "hydrogen, alkyl, (C9-C30)alkyl, cycloal kyl, cycloal kyl al kyl,

het erocycl yl, heterocyclylal kyl, aryl, arylal kyl, heteroaryl,

het er oar yWal2kylg63Beher ei n opti onal | y above substit uent s Pofi/EPaiodsaent s
group (i) can in turn independently from each other be substituted with one
or nore identical or different substltuents Z; Zis independently sel ected
fromthe group consisting of: (i) hydrogé@ aIkyI (C9- C30) al kyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl, 10heterocyc|y|alky| aryI

aryl ai kyl , hebecrpqlanyde yheianbomyﬂuc;dqad Isyprppylah'nrgaeyi caronyhc:Iapld-chlpdepyla-
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-C(9)- NHNX222X2I%d C( S) - NX224- NX225X226, C(O) C(0) - 0- X227, -
C(0) - C( 0) - N1- f5°yb(0) C(0) - NHX228, - C(0) - C(0) - NX229X230, -
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T0) - &) - NS ey SOk e 2 eteragy Rl kel s Bam ane gopup copy o,
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physi ol ogi cal Ilgpnmsémmﬂ leclgalhgsmxtdeesthanepf/eall rptiesdr ugs, sol vates and

st ereo- 25i soners thereof, including m xtures thereof in all ratios. 2.
Pyri dopyri m di ne derivative according to fornula (1) as clainmed in claim1,
wherein: Rl, R2are independently from each other selected fromthe group
consi st#dg bf Pygagryyimidipe dedative apwﬂmgm farmuker () a8 Kgimedtieary obelgimsl kid |
het er ocycl yl , 3h§;,hg,re% cyclylalkyl™, wherein optionally above substituents
of substituents group (i) can in turn independently fromeach other be

substituted wWgah one QhindkRdently selected from the group consisting of:

(i) ,hydrogen, alkyl, methyl, —CF3;, —-CHO, —-COOH, —C(O)NH,, —
C(O)NH-X278, ~C(O)NX279X280, —C(0)0O-X281, —X282—0H, —CH—~

30 OH, —X283-NHX284, -CH,-NHX285, —X286-NX287X288, ~-CH,—
NX289X290";

wherein X278, X279, X280, X281, X282, X283, X284, X285, X286,
X287, X288, X289, X290 are independently from each other selected



WO 2010/ 063352PCT/ EP2009/ 007876 - 127 - identical or different substituents
Z selected fromthe group consisting of: "-F,-CN, -0-X243, -C(0)-X244,

- C(0) 0- X%B2010M6835@1 N X243, X244, X245 are independent | PCrEra000a61876©t her
selected fromthe group consisting of: "al kyl, (C9-C30)alkyl, cycloal kyl,
cycl oal ky- 5l al kyl, heter ocycl yl, heter OCﬁggl al kyl, aryl, arylal kyl,
heteroaryl, het- eroarylal kyl"; or wherei R2 can together with the

ni t rogen at om whi ch they are attached to form"heterocyclyl”, which is

optional |y substi tut dPthengreHe consistingeof alkyt i Qﬂpsobﬁ"k)dl eycwakit cyelealky-t uent s

Z selected fromthe h | A ly ik ¥y tggoaryl
al kyl - COOH, al kyl - ng%fgg!g ét@Fb;c?;é/I ! hgtegcgcgrc]yaheterécgg ﬁwlﬂﬁt;/a Rét

- C(0) - X249, -C(0) - al kypamiagkyl’; C(0) - al kyl - CN, - C(0)-al kyl - C(0) - x25o -(0) -
al kyl - C(0) - NX251X252, - C(0) - al kyl - 0- al kyl - 0- X253, CéO) al kyl - O C(0)- X254,
_(0) - al kyl - cand thexghysiolagizatly aetapjablasalts stotivativepugdmas solyates andigjereo-

0) - hef eroa 9, 0) - het erocycl vyl
1g(x2)60-8§H, O ora h%?"'&?%%‘@ '??%@'Xt?@s%%mwm 0j 0- x%l) " 0) 0 al kyl - - O

X262, -C(0)0-heterocyclylal kyl -X263, -C(0)NX264X265, - C(0)NH X266, -
C(0) NH al kyl - OH, -C(0)NH al kyl -O - X267, -C(0)NH al kyl -C(0) O- X268 -

0) NH-al k
L0 L Mo GA 0 L0 g 0

-S(02) - 20al k§1VRgTe®) - X277, - S(02) - het er oaryl - hal ogen": wher ei n X246 X247,
X248, X249, X250, X251, X252, X253, X254, X255, X256, X257, X258, X250,
X260, X261 XB82 X268 indgpgndently gslecteddem Soegrouxogmsistivged X270, X271,

X272, X273, X274, X275, X276, X277 are |nda®)1endently from each other

sel ectetP from t he gr dliphydsAgs™s @ikyl mathylr = 381-NHX2§ 0363%3—19%2945%5 oal kyl ,
25 cycl oal kyl al kyl, heter oc)zlcl yl ., heter ocgc yl al ) ¥( al kyl ,
het eroaryl , het er oar yYRATRIP X2 U nt2%h 2530 X394. @?Zr%tEIFQéTc&?Pm”Y SH7E3ERd/ or

X251, X252 and/or Xzﬁﬁhecht@i‘ﬁérﬁfthé%@ﬁp cXQﬁ&nr@rtﬁf/ ,SHIkyX%@?-CM@IZﬁ cycloal-

respectively together ﬁan al so form "heteroc g Hg/ provi so that
if RL, R2 together wi'th YAEalkylalkyggBeteraayavlAFle %'éga"%xf @natarvlstwaeﬁted to
form "heterocyclyl", ewagh hetersdrylampel |y substituted with one or nore iden-

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

6. Pyridopyrimidine derivative according to formula (1) as claimed in any of claims 1 to
5, wherein:

20 R5, R6 are independently from each other selected from the group consisting
of

(i) ,hydrogen, alkyl, methyl*;

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

isomers thereof, including mixtures thereof in ali ratios.

25

7. Pyridopyrimidine derivative according to formula (1) as claimed in any of claims 1 to
6, wherein:

n is 1;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-
30 isomers thereof, including mixtures thereof in all ratios.



tical or different substituents Z, "heterocyclyl” is not selected fromthe
group consisting of: "4-piperidine-1-yl-carboxylic acid

(4- car boxwepbparszdzne- 1-y1), 3-pi peri di nel-yl - car boxyl i @cawprdo09/007876
(3-carboxy- pi peridine-1-yl), 4-piperidine-1-yl-carboxylic acid WO

2010/ 063352PCT/ EP2009/ 007876 - 128 - et hyjzgester

(4- et hyl car boxyat e- pi peri di ne-1-y1l), 3-piperidine-1-yl-carboxylic acid

et hyl ester (3-ethylcarboxyate-piperidine-1-y1)"; and the physiologically
acceptable salts, derivatives, prodrugs, solvates and stereo-isoners

o RSB B Sl B 73 sy PPl e

wherein: R1, R2are i ndependent from ach gt he fron1the group
consi sting of” AT 10(1i) 's‘ﬁ@ %BQHWB?ISBS?F rof‘nstSSL?tml{p éo‘?ﬁ y?gf benzy

benzo[ 1, 3Jdi oxol ylI , r|d|n hyI plperldlnylethyl plperldlnylpropyl,
pyrrolidinyl propyl, Béﬁ [1, 4] di oxinyl", mherein optionally above

substituents of substltuents up.,.(i t Uy m each
other b& substi tut ed WISH" 8%&@?')'@8;%2 i@b%gtde fscéglsnbétﬁgg]E??@r d)\éa%irfi tuents
Z selected fromthe gumupdepzndestty fr:gn ehch othEr be GJubstntunw witbphglo[ moee hoxy,

et hoxy, nethylcarbony met hy -
ester), isopropoxy" igign t'\ﬁﬂlecflé{ff?rﬁlt Su%iﬁltg%{hs og{eet% er w !cﬂl!ﬁe %Egﬁf}ﬁ%‘g‘l n atom
whi ch they are attacfbe.dhhbgémr-rﬁ "Hoptathyd ayethyl 1-O-<X%296; meadhdxyom t he gr oup

consisting of: "pyrrolidinyl, piperidinyl, 20piperazinyl"”, which are
optional |l y substit ut atharéihX296as mdepmdenllyiﬁnltni eagh other gelfetteddram thet@roup uent s

Z selected fromthe group.co y QEQFF u nyl ,

t hi azoIW pyri di nyl, 089'55' %51%/ yh Q%éﬁig)'f"kg %’erl ﬁ&i CIy IaIH/I RétQFHE:?

N, N- di net hyI oxobut yrdmmeﬂapcyaaiylaibylbaltyaloﬁmkwhet@‘aab'bmtemmwkyl
pyridinyl -ethyl -am no-yl, pyridinyl propyl -am no-yl, nethyl-carbonyl,
cyano- net hyl - gad mrgﬁysmtmgtqahy)agdepd:aﬂé)saigsl derdmtives, prodrugs solvates and stereo-
met hoxy- et hox) th n hyl - car bonyl ,
diethyl-aninoé?ﬁ?f %EF%%H ﬁ,gL%Pﬂﬁgﬁ%gﬁérgﬂbgﬂrﬁg%phollnyl carbonyl

pyri di nyl - met hyl - car bonyl, pyridinyl -ethyl -carbonyl,

met hyl - pyrazol yl - et hyl - carbonyl, im dazolyl-ethyl - carbonyl

pyrroll ny,

et hyl - erdazﬁﬁrﬁ)o }allhli)d"ﬁl@{jgwat'% Qﬁ%gtf%%?rég\ztﬁ% F aéronglr?ilmg of

pyridlnyl pi per azi nyl - carbonyl am no- pyrrolidone-nethyl- 30 carbonyl,
benzoinidazolyl-ethyl-carbonyl, higyoxyl-ethyl-piperazinyI-carbonyI,
pyrrolidinyl -nmethyl-pyrrolidinyl bonyl, pyridinyl-acetam de-yl,

met hyl - carboxylic acid am de- yI \arboxylic acid net hyl am de-yl, carboxylic
acid dineth Ianideayl, car boxyKij c |d di et hyl am de- yBaﬂWdﬁbW%whmc acid
hydr oxy- et hyPTWRPHR  yI , carboxylic gr<| d WD 2010/ 063352PTHPEMRHCH/ 007876 -
129 - propyl anilde-yi, carboxylic aciyl sopropyl ani de- yFmWE@¢58%@T|C aci d
cycl opropyl ami de-yl, carboxylic acid albyl am de-yl, carbo®N% acid
(furanyl net hyl ) -am de-yl, carboxylic & pyridinyl am de-yl, carboxylic
acid (pyridinylnmethyl)-amde-yl, carboxylic acid

(di net hyl am noet hyl ) -am de-yl, carboxylic acid

(di et hyl am noet hyl ) -am de-yl, 5carboxylic acid

(di et hyl am nopropyl ) - am de-yl , 5%yl i ¢ acid (nmethoxy-ethyl)- am de-yl,
carboxylic acid (nmethoxy-propyl -yl , carboxylic acid

(et hoxypropyl) - am de-yl, car bex .\id (nethyl-isoxaﬁgg%d%lﬁgbpe yl,

car boxylic 3§|d bla(nethoxy- Q -yl, carboxylic
(chloro) (fl 5W3¥ﬁ8 zyl am de- ylic acid ethyl eshﬁﬁomqﬂ}boxyllc
d et hoxy- 10puppsthicinébe:

aci d net hoxy- prdpyl -ester, ¢arboxyl i cHé

carboxylic acid pyridinyl nmethyl-ester, carsaxylic acid negibyine

pi peridinyl -nmet hyl -ester, acetic acid-ox yl ester, oxo-proprionic acid
et hyl ester, oxo-pentanoic acid nethyl estef, carbonyl-am no-propionic acid
et hyl ester, nethylsul fonyl, methyl-sulfonyl-nethyl-sul fonyl,

t hi ophenyl -sul fonyl, brono-pyridinylsul fonyl™; 15with the proviso that if
R1, R2 together with the nitrogen atom which they are at- tached to form
"heterocyclyl", which is optionally substituted wwth one or nore identical
or different substituents Z, "heterocyclyl"” is not selected fromthe group
consisting of: "4-piperidine-1-yl-carboxylic acid

(4- car boxy- pi peridine-1-yl), 3-piperidinel-yl-carboxylic acid
(3-carboxy-pi peridine-1-yl), 4-piperidine-1-yl-carboxylic acid 20et hyl
ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic
acid ethyl ester (3-ethylcarboxyate-piperidine-1-yl)"; and the
phy5|olog|cally acceptable salts derlvatlves prodrugs, sol vates and

o, - o " o "




R3i s i ndependently selected fromthe group consisting of: (i) "hydrogen,

al kyl, methyl, -CF3, -CHO, -COOH, -C(0)NH2, - C(0)NH X278, -C(0)NX279X280,
- C(0) 0- X280,20104@8%20H, - CH2- 300H, -X283- NHX284, - CH2- NIFKZ8%2009/007876

- X286- NX287X288, - CH2- NX289X290"; wherein X278, X279, X280, X281, X282,
X283, X284, X285, X286, X287, X288, X289; 13290 are independently from each
ot her selected WD 2010/063352PCT/ EP2009/007876 - 130 - fromthe group
consisting of: "alkyl, (C9-C30)al kyl, cycloal kyl, cycl oal kyl al kyl,

het erocycl yl, heterocyclylal kyl, ar§yT\ aryl al kyl, heteroaryl,

het er oaryl al kyl "; and t he® sifol ogi cal |y acceptable salts,

derivatives, prodrugs, solva ang/ ster eo- 5isoners teganl.nd-@acl udi ng

m Xt ures th@grﬁpg dgh all ratig . \Pypitdopyri m di ne dehéMadiphenydccording to
formula (1) as afained in any of cl¥i 1 to 4, wherein:pyRdss 3l ndependent |y
sel ected from#he group cons?sting of M™NI0(i) "hydrogendjpainkgihe-2,6et hyl

- X291- NHX292, - X293- NX294X295"; wherein X292, X293,dia@6el, X295 are

i ndependently from each other selected fr he group consisting of:

"al kyl, (C9-C30)al kyl, cycloal kyl, cycl oalkyl al kyl, heterocyclyl,

het erocycl yl al kyl, aryl, arylal kyl, heteroaryl, heteroarylal kyl"; 15and the
physi ol ogi cally acceptable salts, derivatives, prodrugs, solvates and
stereo- isomers thereof, includi ngMixtures thereof in all ratios. 6.

Pyri dopyrim di ne derivativefac¢Brding/to fornula (1) as clainmed in any of
claims 1 to 5, wherein: 20R5/=R ¢ Tndependently frop,ea amgg_ 4. sel ected
fromthe gr8#F9&BQ§isting of ydr ogen, al kyl, nggmmﬁo:h g the

a

physi ol ogi c accept abl e sg { vati ves, prodrugs,pﬁ@&xgtes and

st er eo-i soner s4t hereof , i ncFuding ni s thereof in @pirini@hd-25- 25 7.
Pyridopyrim di ne derivative according to mula (1) as ciahined i n any of
clains 1 to 6, wherein: is 1, a e physiologically acceptable

salts, derivatives, prodrugs, solvates and stereo- 30i soners thereof,
including m xtures thereof in all ratios. W) 2010/ 063352PCT/ EP2009/ 007876
- 131 - 8. Pyridopyrimdine derivative according to fornula (1) as clained

inclaiml, wherein: Aris independentl &l ected fromthe group consisting
of : (i) "phenyl, pyridyl",
\ /N N5-Benzo[1,3]dioxol-
Compound N, 5-yI-N2-benzyl-
pyrido[4,3-
5 N d]pyrimidine-2,5-
d diamine
N—
H
\__/ ,
A | N2-Benzyl-N5-(3,4-
Compound \' | /< dimethoxy-phenyl)-
6 g n pyrido[4,3-

d]pyrimidine-2,5-
diamine



Swherein optionally above substituents of substituents group (i) can in

turn i ndependently from each other

be substituted with one or nore

i denti calworzodvdeBiseent substituents Z sel ected from t he PGTERPROOONSIGT | NQ

of : "hal ogen, -F,

al kyl, methyl, -0-X296, nethoxy", wherein

X296 is independently fromeach other selé83ed fromthe group 10consisting
cycl oal kyl, cycl oal kyl al kyl, heterocy- clyl,

of : "al kyl, (C9-C30)al kyl,
aryl al kyl , heteroaryl
physi ol ogi cal | y acceptable salts fe
stereo-isoners thereof, i
Pyri dopyri m di ne derlvatlve

Sy 1 din- 1-
- Conpound é u(2 Chl or o- benzy1l)

d] pyrimidin-2-y1)- amine HN - 134 -mw—zi:>

het er ocycl yl al kyl ,

1 Benzyl-(gsh

Compound
8

Compound
9

Compound
10

vatives,

ur es thereof

het er oaryl al kyl "; and the
prodrugs, solvates and
inall ratios. 15 9.

romthe group c ZM f: Conpound
| 3- d]pyrlnldlnq%%*f mﬂfﬁhe - 133
3

pyrrolidin-1- thmﬂM&M

d)pyrimidine-2,5-
diamine

(2-Chloro-benzyl)-(5-
pyrrolidin-1-yl-
pyrido[4,3-
d]pyrimidin-2-yl)-
amine

N2-(2-Chloro-
benzyl)-N5-(4-
methoxy-phenyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2,N5-Bis-(2-chloro-
benzyl)-pyrido[4,3-
d)pyrimidine-2,5-
diamine



N2- (2- Chl oro- benzyl)-N5-(3, 4- di net hoxy-phenyl)- pyrido[4, 3-

d] pyri m di ne-2, 5- di am ne Compound 14 N2-(2-Chloro- benzyl)-N5-(2, 4-

di met hoxywpherwyis}s3s2pyri do[ 4, 3- d] pyri m di ne-2, 5- di am necTAEP2®5/0878C0mpound
15 N2-(2-Chloro- benzyl)-N5-(3- isopropoxy-propyl)- pyrido[4, 3-

dl pyrimdine-2,5- diamne - 136 - N5-(4-B4uoro-2- nethyl-phenyl)-N2-

N/
\ 7/ Y N2-(2-Chloro-
Compound \ /< benzyl)-N5-pyridin-3-
1 H c ylmethyl-pyrido[4,3-
: dJpyrimidine-2,5-
diamine
N—
HN
\_/
N2-(2-Chloro-
\ N benzyl)-N5-(3,4-
Compound / N 1 dimethoxy-phenyl)-

12 —0 HN Cl pyrido[4,3-
d]pyrimidine-2,5-
diamine

N=—
H
\_/
1-{4-[2-(2-Chloro-
\ N benzylamino)-
Compound N 7 pyrido{4,3-
13 H Cl d]pyrimidin-5-
o ylamino]-phenyl}-
ethanone
o/ HN
\_/
_ N2-(2-Chloro-
\ N benzyl)-N5-(2,4-
Compound N_/< dimethoxy-phenyl)-
14 0\

H Cl pyrido[4,3-
d]pyrimidine-2,5-
diamine



(4- et hyl - benzyl)- pyrido[4,3- d]pyrimdine-2,5- diamne

(4- Fl uor o-benzyl) - (5-

N2- (4- Fl woee10e83sg 1) -

di am ne N2- (4- Fl uoro-

pyrido[ 4, 3- d] pyrimdine-2,5- diam ne

Compound
15

Compound
16

Compound
17

Compound
18

pyrrolidin-1-yl- pyrido[4,3- d]pyrimdin-2-yl)-

am ne

N5- (4-fl uoro- phenyl)-pyrido[ 4, 3- pdirmpeeoviooisne- 2, 5-
benzyl)-N5-o0-tolyl- pyrido[4,3- d]pyrimdine-2,5-
diamne - 137 - Conpound 23 N2-(4-Fluorassbenzyl)-N5-(4- nethoxy-phenyl)-

Compound 24 N2-(4-Fl uoro-

N2-(2-Chloro-
benzyl)-N5-(3-
isopropoxy-propyl)-
pyrido([4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chloro-
benzyl)-N5-(3-
piperidin-1-yl-
propyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chloro-
benzyl)-N5-(3-
pyrrolidin-1-yl-
propyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chloro-
benzyl)-N5-(2-
piperidin-1-yl-ethyl)-
pyridof4,3-
d]pyrimidine-2,5-
diamine



benzyl) - N5- (2-fluoro- phenyl)-pyrido[4,3- d]pyrimdine-2,5- diamne
Compound 25 N5-(2,4-Difluoro- phenyl)-N2-(4-fluoro- benzyl)-pyrido[4, 3-
d] pyri m dvoeefy@w33sdi ami ne Conpound 26 N5- Benzo[ 1, 3] di ®K0EP2009/007876

5-yl -N2- (4-fluoro- benzZyl)-pyrido[4,3- d]lpyrimdine-2,5- diamne - 138 -
N2- (4- Fl uoro- benzyl)-N5-(4-fluoro- 2-meth$6-phenyl)- pyrido[4, 3-

d] pyri m di ne-2,5- diam ne Conpound 29

N/
(N N5-(4-Fluoro-2-
/ methyl-phenyl)-N2-
Compound ; N—S (4-methyl-benzyl)-
19 pyrido[4,3-
d]pyrimidine-2,5-
diamine

e
s

(4-Fluoro-benzyl)-(5-

Compound N=<N pyrrolidin-1-yl-
20 HN pV”d°[4. 3-
d]pyrimidin-2-yl)-
amine
F
\ 7/
Q NN N2-(4-Fluoro-
Compound N_< benzyl)-N5-(4-fluoro-
21 F H phenyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine
F
TN/
NN N2-(4-FI
N _< -(4-Fluoro-
Compound NH benzyl)-N5-o-tolyl-
22 pyrido[4,3-

. d]pyrimidine-2,5-
diamine



N5- Benzo[ 1, 2, 5] oxadi az ol -5-yl met hyl - N2- (4- fluoro-benzyl)- pyrido[4, 3-
d] pyri m di ne-2,5- diam ne Conpound 30 N2-(4-Fluoro- benzyl)-N5-isobutyl -
pyri do[ 4,\80 2diogsisai di ne- 2, 5- diamne - 139 - ConpoundP8I/EP2009/007876

(2- Met hoxy-benzyl)- (5-pyrrolidin-1-yl- pyrido[4,3- d]pyrimdin-2-yl)-

am ne N5- (4- Fl uoro- phenyl)-N2-(2- netiBdxy- benzyl)- pyrido[ 4, 3-
TN/
Q ¢\ N2-(4-Fluoro-
N /< benzyl)-N5-(4-
Compound 0 H methoxy-phenyl)-
23 pyrido[4,3-
d]pyrimidine-2,5-
diamine
F
F Hi \ /
@ \N_<“ N2-(4-Fluoro-
Compound NH benzyl)-N5-(2-fluoro-
24 phenyl)-pyrido[4, 3-
d]pyrimidine-2,5-
diamine
F
] \ ¢
\ N N5-(2,4-Difluoro-
Compound C} N_< phenyl)-N2-(4-fluoro-
25 F benzyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

¢ N5-Benzo[1,3]dioxol-
Compound "'}_N/ 5-yl-N2-(4-fluoro-
™ benzyl)-pyrido{4,3-

26 d]pyrimidine-2,5-
diamine



d] pyrimdi ne-2,5- di am ne N2-(2-Methoxy- benzyl)-N5-o-tolyl- pyrido[4, 3-
d] pyri m di ne-2,5- diam ne N2-(2-Methoxy- benzyl)-N5-(4- nethoxy-phenyl)-
pyri do[ 4,\80 2diopgsisai di ne- 2, 5- di am ne N2- (2- Met hoxy- beRgFEP2060078VOI yI -
pyrido[ 4, 3- d] pyri mdine-2,5- diamne N5-(2,4-Difluoro- phenyl)-N2-(2-

met hoxy- benzyl)- pyrido[4, 3- djpyrimdine4d285- diam ne N5-(3,4-D nmet hoxy-

\_/
\ N5-(3,4-Dimethoxy-
Compound / C “_< phenyl)-N2-(4-fluoro-
27 —0 benzyl)-pyrido[4,3-
d)pyrimidine-2,5-
diamine
F
\_/
LN N2-(4-Fluoro-
Y, benzyl)-N5-(4-fluoro-
Compound F N_< 2-methyl-phenyl)-
28 pyrido[4,3-
d}pyrimidine-2,5-
diamine
F
.
s
H Benzo[1,2,5]oxadiaz
Compound N\)“ ol-5-ylmethyl-N2-(4-
fluoro-benzyl)-
29 Q " pyrido[4,3-
O " dJpyrimidine-2,5-
Nl diamine
o
N
: HN \ /
NN N2-(4-Fluoro-
Compound ”_< benzyl)-N5-isobutyl-
10 H pyrido[4,3-

-n

d]pyrimidine-2,5-
diamine

phenyl) - N2- (2- met hoxy-benzyl)- pyrido[4,3- d]pyrimdine-2,5- diamne -
141 -



Conpound 40 N \/ N HN N5-(2,4-D nethoxy- phenyl)-N2-(2- methoxy-benzyl)-
pyrido[ 4, 3- d] pyrimdine-2,5- diam ne Conpound 41 N5-(4-Fluoro-2-

met hyl - phwoy20)o/de2352 ( 2- net hoxy- benzyl) - pyri do[ 4, 3- d] pyPCERER2000027836

di ami ne Conmpound 42 N2-(4-Chloro- benzyl)-N5-(4-fl uoro-

phenyl) - pyrido[ 4, 3- d] pyrimdine-2,5- dian3ae

7\ (2-Methoxy-benzyl)-
Compound ! N\ (5-pyrrolidin-1-yl-

31 N=< pyrido[4,3-

o— d]pyrimidin-2-yl)-
W_@ amine
J
WQ N5-(2-Ethoxy-
Compound \ N phenyl)-N2-(2-

methoxy-benzyl)-
32 pyrido[4,3-

o— .
dlpyrimidine-2,5-
diamine
[y
HN
\__/
N5-(4-Fluoro-
\ N phenyl)-N2-(2-
Compound N methoxy-benzyl)-

33 F HN o— pyrido[4,3-
d)pyrimidine-2,5-
diamine

2 HS \ _/
N N2-(2-Methoxy-
Compound W—/<

~

benzyl)-N5-o-tolyl-
NH pyrido[4,3-

\
34 o d]pyrimidine-2,5-
diamine



Cl - 142 - N2-(4-Chloro- benzyl)-N5-o-tolyl- pyrido[4,3-

d] pyri m di ne-2,5- di am ne N2-(4-Chl oro- benzyl)-N5-(4- nethoxy-phenyl)-
pyri do[ 4,80 2djopgsisai di ne- 2, 5- di am ne N2- (4- Chl oro- ben?gT)ePhinoO27846

di fl uoro- phenyl)- pyrido[4, 3- d]pyrimdine-2,5- diamne Conpound 46
N5- Benzo[ 1, 3] di oxol - 5-yl - N2- (4-chl oro- bdd®y1) - pyrido[ 4, 3-

d]l pyrimdine-2,5- diamne - 143 - Conpound 47

HN '
N\ /
N2-(2-Methoxy-
A N benzyl)-N5-(4-
Compound N—/< methoxy-phenyl)-

35 —0 H o— pyrido[4,3-
d]pyrimidine-2,5-
diamine

N—
HN

\_/

S N N2-(2-Methoxy-
Compound \ Y, benzyl)-N5-p-tolyl-

36 \ pyrido[4,3-
HN o— d]pyrimidine-2,5-
diamine
N=—

NS

F H
\_/
N5-(2,4-Difluoro-
N henyl)-N2-(2-
c d \ ethos
ompoun w—< methoxy-benzyl)-
F

37 H o— pyridol4,3-
dJpyrimidine-2,5-
diamine

H
\_/
N5-(3,4-Dimethoxy-
N henyl)-N2-(2-
Cc d \ thon
ompoun / N_/< \ methoxy-benzyl)-

38 —0 H 0 pyrido[4,3-
A d]pyrimidine-2,5-
diamine



N2- (4- Chl oro- benzyl)-N5-(3, 4- di nethoxy-phenyl)- pyrido[4, 3-

d] pyri m di ne-2, 5- di am ne \/ N2-(4-Chl oro- benzyl)-N5-(4-fluoro-
2- met hyl -wbenylge33spyri do[ 4, 3- d] pyri m di ne-2, 5- di am ne pCorapoamao796
144 - Compound 51 N5-(2,5-Di nmet hoxy- phenyl)-N2-(4- nethoxy-benzyl)-
pyrido[ 4, 3- d] pyrim di ne-2, 5- -141 -

H
4 N5-(2,3-Dihydro-
A N benzo[1,4]dioxin-6-
Compound < N__< y)-N2-(2-methoxy-

/)
39 o] H \o benzyl)-pyridof4,3-
d]pyrimidine-2,5-
diamine

N5-(2,4-Dimethoxy-

N
TN/
\ N phenyl)-N2-(2-
Compound %j N4/< methoxy-benzyl)-
40 o HN pyrido[4,3-
\ d]pyrimidine-2,5-

diamine

1

H
p N5-(4-Fluoro-2-
\ N methyl-phenyl)-N2-
Compound N—/< (2-methoxy-benzyl)-
41 F HN o— pyrido[4,3-
d]pyrimidine-2,5-
diamine
\_7/
N\ N2-(4-Chloro-
Compound Q N—/< benzyl)-N5-(4-fluoro-
Hi

N
F phenyl)-pyrido[4,3-
42 ‘ dJpyrimidine-2,5-
diamine
. Cl ‘



di am ne Conpound 52 N5-(2,4-Difluoro- phenyl)-N2-(4- nethoxy-benzyl)-
pyrido[ 4, 3- d]pyrimdine-2,5- diamne O0- Conpound 53
N5- Benzo[WO23pomws3st- 5-yl - N2- (4- met hoxy- benzyl) - pyri dop¢TaP2009/007876

d] pyri m di ne-2,5- di am ne 0- - 145 - Compound 55 N5-(2, 3-Di hydro-
benzo[ 1, 4] di oxi n-6- y1)-N2-(4-nmethoxy- _442-
AR
2 § \N_<” N2-(4-Chloro-
Compound NH benzyl)-N5-o-tolyl-
43 pyrido[4,3-
d)pyrimidine-2,5-
diamine
Cl
7N/
@ C N2-(4-Chloro-
benzyl)-N5-(4-
Compound A —0 N—SN_ methoxy-phenyl)-
44 pyrido[4,3-
d]pyrimidine-2,5-
diamine
Cl
@ C N2-(4-Chloro-
benzyl)-N5-(2,4-
c
ompound F N_< diflucro-phenyi)-
45 pyrido[4,3-
d]pyrimidine-2,5-
diamine
@]
ol
===N
N\ % N5-Benzo[1,3]dioxol-
Compound >\\N/ 5-yI-N2-(4-chloro-

46 HN benzyl)-pyrido[4,3-
» dlpyrimidine-2,5-
‘ diamine
]



benzyl)-pyrido[ 4, 3- dl pyrimdine-2,5- diamne 0- Conpound 56

N5- ( 2, 4- Di net hoxy- phenyl) - N2- (4- net hoxy-benzyl)- pyrido[4, 3-

d] pyri m dvoeefy@w33sdi am ne 0- Compound 57 4-[ 2- (4- Met horgT/EpPeom2pb s no) -
pyrido[ 4, 3- d] pyrimdin-5- ylamnoj-benzonitrile O Compound 58

N5- (3, 4-Di fl uoro- phenyl)-N2-(4- nethoxy-héehzyl)- pyrido[4, 3-

d] pyri m di ne- 2, 5-

Compound

47

Compound
438

Compound
49

Compound
50

o] N
/ \,_¢
H; -

HN—Q
poaey

cl

=
A

£

=z
;L
z

R&

=
Ii\
z

N2-(4-Chloro-
benzyl)-N5-(3,4-
dimethoxy-phenyl)-
pyrido[4,3-
djpyrimidine-2,5-
diamine

N2-(4-Chloro-
benzyl)-N5-(3,4-
difluoro-phenyl)-

pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(4-Chloro-
benzyl)-N5-(4-fluoro-
2-methyl-phenyl)-
pyrido[4,3-
djpyrimidine-2,5-
diamine

4-[2-(4-Chloro-
benzylamino)-
pyridof4,3-
d]pyrimidin-5-
ylamino]-benzoic
acid methyl ester



diamne - 146 - Conpound 59 N5-(4-Fluoro-2- nethyl-phenyl)-N2-

(4- met hoxy- benzyl) -

1- ( 2- Benaybaniome33spyri do[ 4, 3- d] pyri m di n-5-yl) -
acid (fu- ran-2-ylnmethyl)- am de

1- (2- Benzyl am no-

Compound
51

Compound
52

Compound
53

Compound
54

- 144 -

pyrido[ 4, 3- d]pyrimdine-2,5- diamne O0- Conpound 60
pi peri e#cmaEr4e090aTsiOXY!| i C
Compound 61 HN o (\ N N N( HN

N5-(2,5-Dimethoxy-
phenyl)-N2-(4-
methoxy-benzyl)-
pyrido[4,3-
d)pyrimidine-2,5-
diamine

N5-(2,4-Difluoro-
phenyl)-N2-(4-
methoxy-benzyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N5-Benzo[1,3]dioxol-
5-yl-N2-(4-methoxy-
benzyl)-pyrido[4,3-
d]pyrimidine-2,5-
diamine

N5-(3,4-Dimethoxy-
phenyl)-N2-(4-
methoxy-benzyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine



pyrido[ 4, 3- d]pyrimdin-5-yl)- piperidine-4- carboxylic acid iso-

propyl am de Conpound 62 142-(2-Chloro- benzyl am no)- pyrido[4, 3-

d] pyri m dwo-28toydeB352pi peri di ne-4- carboxylic acid (pyri- pdirmer3eoglonmsréyl ) -
am de - 147 - 1-[2-(2-Chl oro- benzyl am no)- pyrido[4, 3-

d] pyri m din-5-yly piperidine-4- carboxyl Lgqgcid (3- diethylam no-propyl)-

am de ConpoundKN1l( 63 - 148 -

\_/
o LN N5-(2,3-Dihyc!r0-
< N_/< benzo[1,4]dioxin-6-

Compound y1)-N2-(4-methoxy-
55 benzyl)-pyrido[4, 3-
d]pyrimidine-2,5-

diamine
0_

O/ Hi
\_/

@ ¢\ N5-(2,4-Dimethoxy-
N_/< phenyl)-N2-(4-

methoxy-benzyl)-

Compound
0
56 \ pyrido{4,3-
d]pyrimidine-2,5-
diamine

ylamino}-benzonitrile

O_
H»_Q
A 4-[2-(4-Methoxy-
Compound ""—< benzylamino)-
57 : pyrido[4,3-
d]pyrimidin-5-
O

N5-(3,4-Difluoro-
phenyl)-N2-(4-

-
Compound £ H methoxy-benzyl)-
58 pyrido[4,3-
d]pyrimidine-2,5-
diamine

Qo—

N

I
“ N
X, X

X



1-[2-(2-Chl oro-
carboxylic acid iso-
d] pyri m dwo-2btoyabh3s2pi peri di ne-4- carboxylic acid pro-
pyrido[ 4, 3- d]lpyrimdin-5-yli-
benzyl am no) -
carboxylic acid (2- nethoxy-ethyl)-

1-[2-(2-Chl oro-
carboxylic acid cycl opropyl am de 1-[2-(2-

dl pyrimdin-5-yli-

149 -

Compound 71

Compound
59

Compound
60

Compound
61

Compound
62

benzyl am no) -

benzyl am no) -

propyl am de

1-[2-(2-Chl oro-

or o-

pyrido[ 4, 3- d] pyri mdin-5-y1F pi peridi ne-4-
benzyl am no) -
pPCarmpPd@®9/007876

pyrido[ 4, 3-

pi peri di ne- 4-
pyri dof 4, 3-
am de

pi peri di ne- 4-
TN/
\N_/<N
F Hi

N5-(4-Fluoro-2-
methyl-phenyl)-N2-
(4-methoxy-benzyl)-
pyrido[4,3-
d)pyrimidine-2,5-
diamine

1-(2-Benzylamino-
pyrido[4,3-
d]pyrimidin-5-yl)-
piperidine-4-
carboxylic acid (fu-
ran-2-ylmethyl)-
amide

1-(2-Benzylamino-
pyrido[4,3-
d]pyrimidin-5-yl)-
piperidine-4-
carboxylic acid iso-
propylamide

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d)pyrimidin-5-ylJ-
piperidine-4-
carboxylic acid (pyri-
din-3-ylmethyl)-
amide



1-[2-(2-Chl oro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yly piperidine-4-
carboxylic acid al- |lylamde NH 1-[2-(2-Met hoxy- benzyl am no) -

pyri do[ 4,\80 2diogsisai di n- 5-y1] - piperidi ne-4- carboxyl i c PATIER2§00©07876
ran-2-yl met hyl )- am de Conpound 74 - 150 - 1-[2-(2-Methoxy-

benzyl am no) - pyrido[4, 3- d] pyri m din-5-yH}z7pi peridi ne-4- carboxylic acid
(2- net hoxy-ethyl)-

=
% 1-[2-(2-Chloro-
benzylamino)-
AN pyrido[4,3-
Compound o>—<j \ 7/ d}pyrimidin-5-yl}-
63 \N__/<~ piperidine-4-
carboxylic acid (3-

Ci
diethylamino-propyl)-
amide

1-[2-(2-Chloro-
benzylamino)-

HN N—=
Y )
\ / pyrido[4,3-
Compound o>_<3 d]pyrimidin-5-yl]-
64 \_ 4 piperidine-4-
carboxylic acid (2-

HN- Ci
dimethylamino-
ethyl)-amide

== 1-[2-(2-Chloro-
H benzylamino)-

o _ pyrido[4,3-
Compound d]pyrimidin-5-yl]-
65 ; o piperidine-4-
= " carboxylic acid (fu-
¥ = N/ @ ran-2-ylmethyl)-
N / amide

Q {1-[2-(2-Chloro-

benzylamino)-
pyrido[4,3-
d)pyrimidin-5-yl}-

66 N —N a piperidin-4-yl}-
== />—NH pyrrolidin-1-yl-
N N/ N methanone

Compound



am de {1-[2-(2-Methoxy- benzyl am no)- pyrido[4,3- d]pyrimdin-5-ylj-

pi peridin-4-yl1-(4- pyridin-2-yl- piperazin-1-yl)- methanone .

1-[ 2- ( 2- WEOROKYO633FeNzy| am no) - pyrido[ 4, 3- d] pyri m di n- BCFEP2009/007876 di ne- 4-
carboxylic acid (5- nethyl-isoxazol-3- yl)-am de Conpound 78 o
1-[2-(4-Chl oro- benzylam no)- pyrido[4, 3- %eri m di n-5-y1] - piperidi ne-4-
carboxylic acid pyri- din-3-ylamde - 151 = Conpound 79 142-(4-Chl oro-
benzyl am no) -

HN)_C 1-[2-(2-Chloro-
g \_/ benzylamino)-

Compound LN pyrido[4,3-
67 N_/< dJpyrimidin-5-yl}-
H cl piperidine-4-
carboxylic acid iso-
propylamide
HN N= 1-[2-(2-Chloro-
)—CN \ / : benzylamino)-
Compound 0 ’ pyrido[4,3-
N\ d]pyrimidin-5-yl]-
68 N—SN o piperidine-4-
carboxylic acid pro-
pylamide
o P
(:i—w 1-[2-(2-Chloro-
benzylamino)-
Compound 7\ \ pyrido[4,3-
={ W d]pyrimidin-5-yl}-
69 "”—{NH piperidine-4-
o carboxylic acid
cyclopropylamide
\
[o]
g 1-[2-(2-Chloro-
HN N benzylamino)-
Compound )_CN \ ¢ pyrido[4,3-
° Y d]pyrimidin-5-yl]-
70 " piperidine-4-
e

cl carboxylic acid (2-
methoxy-ethyl)-
amide



pyrido[ 4, 3- d] pyri mdin-5-y1]-
ran-2-yl met hyl ) -
pyri do[ 4,\80 2diomgsismi di n- 5-y1) -
ran-2-yl methyl )- am de Conpound 84 142-(2-Chl oro-

am de

152 -

pi peri di ne-4- carboxylic acid (fu-
Conmpound 83 142-(2-Chl or o-
pi peri di ne-3- carboxyl i c PATIER2§00 007876

benzyl am

benzyl am no) -

pyrido[4,3- d]pyrimdin-5-yl]- piperidine-gyg_carboxylic acid iso-
Conmpound 85 HN / /

propyl am de

Compound
71

Compound
72

Compound
73

Compound
74

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidine-4-
carboxylic acid al-
lylamide

{1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidin-4-yl}-(4-
ethyl-piperazin-1-yl)-
methanone

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidine-4-
carboxylic acid (3-
methoxy-propyl)-
amide

1-[2-(2-Methoxy-

benzylamino)-
pyrido[4,3-

d}pyrimidin-5-yl}-

piperidine-4-
carboxylic acid (fu-
ran-2-ylmethyl)-
amide

no) -



1-[2-(2-Chl oro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yli- piperidine-3-
carboxylic acid pro- pylam de Conpound 86 1-[2-(2-Chloro- benzyl am no) -
pyri do[ 4,\80 2diopgsisai di n-5-yl] - piperidine-3- carboxyl i cPaEiER2009/007876

cycl opropylam de - 153 - 1-[2-(2-Chloro- benzylam no)- pyrido[4, 3-

di pyri mdin-5-yly piperidine-3- carboxyligs@cid (5- nethyl-isoxazol - 3-
yl)-amde 1 -[2-(2-Chloro- benzylam no)- pyrido[4,3- d]pyrimdin-5-ylF

pi peri di ne- 3-

\
o]
g 1-[2-(2-Methoxy-
" N benzylamino)-
8/ pyrido[4,3-
Compound o>/_C djpyrimidin-5-yl}-
75 \ _4" piperidine-4-
\ carboxylic acid (2-

HN o]
methoxy-ethyl)-
amide

{1-[2-(2-Methoxy-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidin-4-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
methanone

Compound
76

1-[2-(2-Methoxy-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yi]-
piperidine-4-
carboxylic acid (5-
methyl-isoxazol-3-
ylh)-amide

Compound
77

AN 1-[2-(4-Chloro-
%C \_/ benzylamino)-

Compound LN pyrido[4,3-
v d]pyrimidin-5-yl}-

8 piperidine-4-
carboxylic acid pyri-
din-3-ylamide



carboxylic acid (3- ethoxy-propyl)-am de {1-[2-(2-Chloro- benzyl am no) -
pyrido[ 4, 3- d] pyrimdin-5-M piperidin-3-yll-(4- ethyl-piperazin-1-yl)-

met hanonew@-2p®/06235¢h| or o- benzyl am no) - pyri do[ 4, 3- d] pPCIrmEPAIOB7STé | -

pi peri di ne-3- carboxylic acid (3- nethoxy-propyl)- amde - 154 - Conpound
91 142-(2-Chl oro- benzyl am no)- pyrido[ 4,%—1 d] pyri mdin-5-ylj-

pi peri di ne-3- carboxylic acid di- ethylamde \' N/

= 1-[2-(4-Chloro-
H benzylamino)-

o ’
pyrido[4,3-
Compound d]pyrimidin-5-yl]-
79 piperidine-4-

carboxylic acid (fu-

o ) o ran-2-ylmethyl)-
\_/ amide

{1-[2-(4-Chloro-
benzylamino)-
Compound pyrido[4,3-
30 d]pyrimidin-5-yl]-
N

N RO

piperidin-4-yl}-
= />_NH pyrrolidin-1-yl-
N N \—Q—O methanone

Ne—

NN/ 1-[2-(2-Chloro-

benzylamino)-

Compound = " NN pyrido[4,3-

\ / o N d]pyrimidin-5-yl]-

81 H Cl piperidine-3-
carboxylic acid (pyri-
din-3-ylmethyl)-
] amide

N
\_/ 1-[2-(2-Chloro-
N benzylamino)-
Compound o \N ‘/< pyrido[4,3-
82 N/ N\ N d]pyrimidin-5-yl}-

. cl piperidine-3-
carboxylic acid pyri-
din-3-ylamide



\ON HNN NH 1 \/K Conpound 93\ - 1-[2-(4- Met hyl - benzyl am no)- pyrido[4, 3-
dl pyrimdin-5-yl]- piperidine-3- carboxylic acid pyri- din-3-ylamde
Conmpound WO 201{0106235¢4- Chl or o- benzyl am no) - pyrido[ 4, 3- ®CHEPRIMOGITIE- y1] -

pi peridin-3-yl1l)-(4- pyridin-2-yl- piperazin-1-yl)- nethanone C - 155 -
Compound 95 - 152 -
?j ‘
- 1-[2-(2-Chloro-
f’=§:> benzylamino)-
pyrido[4,3-
Compound D dJpyrimidin-5-yl}-
83 & \, piperidine-3-
v—( carboxylic acid (fu-
NI ran-2-ylmethyl)-
b amide
\W 1-[2-(2-Chloro-
H LN benzylamino)-
Compound __< o N_/< pyrido[4,3-
84

d]pyrimidin-5-yl]-

H cl piperidine-3-
carboxylic acid iso-
propylamide
N
1-[2-(2-Chloro-
HN S N benzylamino)-

Compound / o /< pyrido[4,3-
85

d}pyrimidin-5-yl}-
piperidine-3-
carboxylic acid pro-
pylamide

" 1-[2-(2-Chloro-
\ / benzylamino)-
Compound

pyrido[4,3-

=
x

<4

N A
N 7 d)pyrimidin-5-yl}-
86 Z_N piperidine-3-
carboxylic acid
| cyclopropylamide



{1-[2-(4-Met hoxy- benzyl am no)- pyrido[4,3- cl]pyrimdin-5-yly

pi peridin-3-yl)-(4- pyridin-2-yl- piperazin-1-y1l)- nethanone O- Conpound
96 1-[2-wd-2Chlwsm2 benzyl anmi no)- pyrido[4,3- cl]pyrim e¢cmeEp2000i067876

pi peri di ne-4- carboxylic acid (2- diethylam no-ethyl)- am de Conpound 97
{1-[2-(2-Chloro- benzyl am no)- pyrido[4, 3-gdi_pyrimdin-5-yl]-

pi peridin-4-yl11-(4- propyl-piperazin-1- yl)-nmethanone Conpound

J 0 1-[2-(2-Chloro-
—N benzylamino)-
N pyrido{[4,3-
Compound >/__<:"> d)pyrimidin-5-yl}-
87 K N piperidine-3-

N a
NH carboxylic acid (5-
N N/>7 \_@ methyl-isoxazol-3-
\_/ yl)-amide

N==
N
\__/ 1-[2-(2-Chloro-
y 4 benzylamino)-
Compound O_—/_/ o N—7

N
pyridol[4,3-
Q R
88 A o d]pyrlm.ld.ln 5-yl]
piperidine-3-
— carboxylic acid (3-
ethoxy-propyl)-amide
N—
N
\_/ {1-[2-(2-Chloro-
N/ \N N benzylamino)-
Compound /N Y N\t pyrido[4,3-

d]pyrimidin-5-yl]-

89 H cl piperidin-3-yl}-(4-
ethyi-piperazin-1-yl)-
methanone

N N\ / 1-[2-(2-Chloro-
benzylamino)-

\ N pyrido[4,3-
Compound O_/_/ o) N_/< d]pyrimidin-5-yl}-
90

H cl piperidine-3-
/ carboxylic acid (3-
methoxy-propyl)-
amide



98 142-(2-Chloro- benzylam no)- pyrido[4,3- cl]pyrimdin-5-yly

pi peridi ne-4- carboxylic acid (3- ethoxy-propyl)-amde - 156 -

N2- ( 2- Chiwoae10msBssg 1) - N5- (2-f 1 uor o- phenyl) - pyri do[ 4, 3- pdirmpreoviodisne- 2, 5-
di amine 3-({1-[2-(2-Chloro- benzylam no)- pyrido[4,3- d]pyrimdin-511]-
pi peri di ne-4- carbonyl}-am no)- propionicqiegid ethyl ester Conpound 102
1-[2-(2- Met hoxy- benzyl am no)- pyrido[4, 3- d]pyrimdin-5-yl1-

N=—
M\ Y/
( 1-[2-(2-Chloro-
N 9 N benzylamino)-
Compound < o N4/< pyrido[4,3-
HN

d]pyrimidin-5-yl}-

a cl piperidine-3-
> carboxylic acid di-

ethylamide

N===<
NN\ / 3-({1-[2-(2-Chloro-
benzylamino)-
HN \ N pyrido[4,3-
—/ o] N—7
o—< HN

Compound d]pyrimidin-5-y1]-

92 Cl piperidine-3-
-/ % carbonyl}-amino)-
propionic acid ethyl
ester
N_é:\/h_é\’i% 1-[2-(4-Methyl-
H N benzylamino)-
S Y

:< o N—X
NN Hi

pyrido[4,3-
93 d]pyrimidin-5-yi]-
= piperidine-3-
carboxylic acid pyri-
din-3-ylamide

_ \ / {1-[2-(4-Chloro-
O_N/—_\ (o benzylamino)-
K N2 pyrido{4,3-
Compound N_S d]pyrimidin-5-yl]-
94 _ piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-

cl methanone

Compound



pi peridi ne-4- carboxylic acid (3- ethoxy-propyl)-am de

103 /- O\ /N / \ N 142-(2- Met hoxy- benzyl am no) -

157 - Conmpound

pyrido[ 4, 3-

cl ] pyri mwonrelis3s2pi peri di ne-4- carboxylic acid di- etlrgirareae/007876\ \
N){1-[2-(2-Chloro- -N N/ \Nbenzyl am no) -
104 HN C d] pyri mdin-5-yly piperidin-3-yh§s5(4- mnethyl-piperazin-1-

yl)-met hanone Conpound 105 142-(2-Chl oro-

_ \_/
oo

Compound
95

Compound
96

Compound
97

Compound
98

benzyl am no) -

Compound\ / 1+1- - (pyri do[ 4, 3-

pyrido[ 4, 3-

Re

<*‘\
Hng 7N
.

o—

{1-{2-(4-Methoxy-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
methanone

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidine-4-
carboxylic acid (2-
diethylamino-ethyl)-
amide

{1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-
piperidin-4-yi}-(4-
propyl-piperazin-1-
yl)-methanone

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
carboxylic acid (3-
ethoxy-propyl)-amide



d] pyri mdin-5-yly piperidine-4- carboxylic acid (2- hydroxy-ethyl)-am de
Conmpound 106 F c, (2-Chloro-benzyl)-{5- [4-(4-fluoro-phenyl)-

pi per azi rwo-2910jo6335pyri do[ 4, 3- d] pyri m di n-2-yl1}- am ne PCT/BEAEN09/007876

2010/ 063352PCT/ EP2009/ 007876 - 158 - Ft, Conmpound 107 1-[2-(2-Chloro-
benzyl am no) - pyrido[ 4, 3- d] pyri m din-5-ylygeni peri di ne-4- carboxylic acid
am ide Conpound 108

' /N
{1-{2-(2-Chloro-
</j\>_~/ \N'_QN_?\? benzylamino)-
Compound — N\ / o N:<N pyrido[4,3-

d]pyrimidin-5-yl}-

99 H cl piperidin-3-yl}-(4-
pyridin-2-yl-
piperazin-1-yl)-
methanone

7 N\ N2-(2-Chloro-
Compound N:< benzyl)-N5-(2-fluoro-
100 phenyl)-pyrido[4,3-

HN c d]pyrimidine-2,5-
diamine

? — 3-({1-42-(2-Chloro-

" benzylamino)-
7\ i
c 4 pyrido[4,3-
ompoun o>—<:\/ ) d]pyrimidin-5-yl]-
101 piperidine-4-

- a carbonyl}-amino)-
’“—@ propionic acid ethyl
ester

{ 1-[2-(2-Methoxy-
" benzylamino)-
Compound >_<:\/ 7\ pyrido[4,3-

102 ° VAR d]pyrim.id'in-S-yI]-
piperidine-4-

H o— carboxylic acid (3-
»—G ethoxy-propyl)-amide



2-{442-(2-Chl oro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yl]-

pi perazin-1-yl1l}-N pyridin-3-yl- acetam de Conpound 109 Si

(2- Chl or owbenmyib}33s3- (4-t hi azol -2-yl - piperazin-1-yl)- pPETIEP)02/087876
dlpyrimdin-2-yl]- amne Compound 110 ratsK (2-Chl oro-benzyl) - {5-
[4-(1-nethyl - piperidin-4-ylnmethyl)- pipergzin-1-yl]- pyrido[4, 3-

dl pyrimdin-2-yl}- am ne
N/— -
/- >/’_<:> /) 1-[2-(2-Methoxy-
(0]
72N

benzylamino)-

Compound pyrido[4,3-
N:< \ d]pyrimidin-5-yl}-

103 0 piperidine-4-
carboxylic acid di-
ethylamide

{1-[2-(2-Chloro-

VAR 7 N benzylamino)-
Compound __/ o N:< pyrido[4,3-
d]pyrimidin-5-yl]-

104 HN o piperidin-3-y1}-(4-
methyl-piperazin-1-
yl)-methanone

N—i(’

H
O™ 0n
1-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
d]pyrimidin-5-yl}-
105 cl | TSN piperidine-4-
7 carboxylic acid (2-
H hydroxy-ethyl)-amide

(2-Chloro-benzyl)-{5-

[4-(4-fluoro-phenyl)-
Compound [
piperazin-1-yl]-

106 pyrido[4,3-
a (ij dJpyrimidin-2-yl}-
©/\E)\ amine



- 159 - A A (2-Chl oro-benzyl)45- (4-pyridin-2-yl-

pi perazin-1-yl)- pyrido[4,3- d]pyrimdin-2-ylJ- am ne (2-Chloro-benzyl)45-
(4- pyri mworeRyosb3s2pi perazi n-1-yl)- pyrido[ 4, 3- d] pyri mpdirmp2e0g)7876 am ne
{442- (2- Chl oro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-yl1-

pi perazin-1-yl}-furan- 2-yl-nethanone Caggound 114 442-(2-Chl oro-
benzyl arni no) - pyrido[ 4, 3-

o NH,
1-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
107 c XN d]pyrimidin-5-yl]-
| piperidine-4-
N/k F carboxylic acid am-
" ide
“ 7
N
K&o 2-{4-[2-(2-Chloro-
benzylamino)-
Compound Q pyrido(4,3-
d}pyrimidin-5-yl]-
108 ) .
a N Sy piperazin-1-yl}-N-
LA pyridin-3-yl-
A acetamide
N\
5\(”
(2-Chioro-benzyl)-[5-
Compound (4-thiazol-2-yl-
piperazin-1-yl)-
109 cl XN pyrido([4,3-
P dJpyrimidin-2-yl]-
H amine
’/O/ (2-Chloro-benzyl)-{5-
[4-(1-methyl-
Compound piperidin-4-ylmethyl)-
110 piperazin-1-yl]-
o N pyrido[4,3-
= d]pyrimidin-2-yl}-

H amine



cl]pyrimdin-5111- piperazine-1- carboxylic acid ethyl ester - 160 -
Compound 116 {442-(2-Chloro- benzylam no)- pyrido[4,3- d]pyrimdin-5-yl1]-
pi per azi rwb-29tjos3sser phol i n- 4-yl - met hanone Conpound 117 pcad22¢08/Csher o-
benzyl am no) - pyrido[ 4, 3- d] pyri mdin-5-y1F pi perazine-1- carboxylic acid
(fu- ran-2-ylnmethyl)- am de 1-[2-(2-Chl ps®- benzyl am no)- pyrido[ 4, 3-

4
N
(r:'j (2-Chloro-benzyl)-[5-
(4-pyridin-2-yl-
Compound piperazin-1-yl)-
111 o NNy pyrido[4,3-
| d]pyrimidin-2-yl}-
N .
N amine
Y
N\(N
@ (2-Chloro-benzyl)-[5-
(4-pyrimidin-2-yl-
Compound piperazin-1-yl)-
112 o NSy pyrido[4,3-
I d]lpyrimidin-2-yl}-
N & amine

{4-{2-(2-Chloro-
benzylamino)-

Compound pyrido[4,3-
113 o NNy dlpyrimidin-5-yl]-
I piperazin-1-yl}-furan-
=
N 2-yl-methanone
e
4-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
d]pyrimidin-5-yl}-
114 ¢ | O piperazine-1-
/ carboxylic acid ethyl

ester



d] pyri mdin-5-y11- piperidine-4- carboxylic acid ethyl ester - 161 -
Compound 119 1-{4-[2-(2-Chloro- benzylam no)- pyrido][4, 3-

d] pyri m dwo-28tyubB3s52pi perazi n-1-yl}-2- pyridi n-2-yl - et hamomE&P2@onpsa6 d
1-{4-[2-(2-Chl oro- benzylamino)- pyrido[4,3- d]pyrimdin-5-yly

pi perazin-1-y1}-3-(1- nethyl-1 H pyrazol - B0 y1) - propan- 1- one

1- (442- (2- Chl oro- benzyl ami no)- pyrido[ 4, d] pyrimdin-5-y1J-

pi perazi n-1-yl1}-2- pyridin-3-yl-ethanone

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
115 dlpyrimidin-5-yl]-
piperazin-1-yl}-
ethanone

O%

Compound

{4-[2-(2-Chloro-

benzylamino)-
Compound pyrido[4,3-
116 d)pyrimidin-5-yl}-
NSYTSN piperazin-1-yl}-
morpholin-4-yi-
methanone

4-{2-(2-Chloro-
benzylamino)-
C d pyrido[4,3-
ompoun d)pyrimidin-5-yl]-

CL)Y
= (o]
117 ' o NNy piperazine-1-
| _ carboxylic acid (fu-
N ran-2-ylmethyl)-
amide

1-[2-(2-Chloro-
benzylamino)-
Compound

pyrido[4,3-

118 a XN d]pyrimidin-5-yl}-
N)I\ piperidine-4-

©/\ FF carboxylic acid ethyl

ester

120



Compound 122
pi perazin-1 -y1}-3-

pi perazin-1-y1}-

1-{442-(2-Chl oro-
(1 Himdazol -4-y1)-
1-{4-[ 2- (WoChioawess2benzyl am no) -

benzyl am no) -

propan-1-one -
pyrido[ 4, 3- d] pyri m di RCHAEPLJ09/007876
pent ane-1, 4-di one 1-{442-(2-Chl oro-

162 -

benzyl am no) -

pyrido[ 4, 3- dj pyrimdin-5111-

0 oy 01

pyrido[ 4, 3- d] pyrimdin-5-yl1l- piperazin-4gyl}-3- pyridin-2-yl-propan-

Compound
119

Compound
120

Compound
121

Compound
122

S o e

[v]

o

Z
AN

|
x
|/
=N
M —
o
=N
NP
N/I
X

)
®

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
dlpyrimidin-5-yli}-
piperazin-1-yl}-2-
pyridin-2-yl-ethanone

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido([4,3-
d]pyrimidin-5-yl]-
piperazin-1-yl}-3-(1-
methyl-1H-pyrazol-4-
yl)-propan-1-one

1H{4-[2-(2-Chloro-
benzylamino)-
pyridoj4,3-
d]pyrimidin-5-yl}-
piperazin-1-yl}-2-
pyridin-3-yl-ethanone

1-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl}-
piperazin-1-yl}-3-
(1H-imidazol-4-yl)-
propan-1-one



1-one 4-{4-[2-(2-Chloro- benzyl am no)- pyrido[4,3- d]pyrimdin-5-01-

pi perazi n-1-01-N, N di net hyl - 4- oxo- butyram de Compound 126 Acetic acid
2-{4-[ 2- WO-201w8352 benzyl am no)- pyrido[4, 3- d] pyri m diPaTBEPgdPA07876

pi perazin-1-yl}-2- oxo-ethyl ester Compound 128 - 163 - N 01
3-{4-[2-(2-Chl oro- benzyl am no)- pyrido[ 4, 4% d] pyrimdin-5-yl1)-

pi perazi n-1-yl}-3- oxo-propionitrile

1{4-[2-(2-Chloro-
benzylamino)-
Compound oyrido[4,3-

123 o NNy d]pyrimidin-5-yl]-
L P piperazin-1-yl}-
N pentane-1,4-dione
e

1+{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yl]-

0,
124 a NNy piperazin-1-yl}-3-
f . N/L/ _ pyridin-2-yl-propan-
H

Compound

1-one

4-{4-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
d]pyrimidin-5-yl]-

S
125 a NNy piperazin-1-yl}-N,N-
| dimethyl-4-oxo-
H butyramide

(o]
/\5 Acetic acid 2-{4-[2-

(2-chloro-
Compound benzylamino)-
pyrido[4,3-
126 ¢ | NN dlpyrimidin-5-yl}-
NP piperazin-1-yl}-2-

H oxo-ethyl ester



3-{442- (2-Chl oro- benzylam no)- pyrido[4, 3- d]pyrimdin-5-yl]-

pi perazi n-1-yl}-3- oxo-propionic acid ethyl ester 1-{4-[2-(2-Chloro-

benzyl amiwo)e1006835d0[ 4, 3- d] pyri m di n-5-y1]- pi perazi n- PCYEP2@9/007876

di met hyl am no- et hanone Conpound 131 5-{4-[2-(2-Chloro- benzyl am no)-
pyrido[ 4, 3- d]pyrimdin-5-yl]- piperazin:}gyl}-5- oxo-pentanoic acid nethyl
ester - 164 - 4- Am no- 1-{442-(2- chl oro- benzyl am no) -

3-{4-[2-(2-Chloro-
Compound benzylamino)-

pyrido[4,3-
128 d]pyrimidin-5-yi}-
piperazin-1-yl}-3-
oxo-propionitrile

3-{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
dlpyrimidin-5-yl}-

129 ; .
N Sy piperazin-1-yl}-3-
N oxo-propionic acid
ethyl ester

Compound

i 1-{4-[2-(2-Chloro-
benzylamino)-
Compound yrido[4,3-
130 c XN XN d]pyrimidin-5-yl]-
l piperazin-1-yl}-2-
N/,\ FF dimethylamino-
: ethanone
/o\ﬂ/\/YO
° 5-{4-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
131 cl o Xy d]pyrimidin-5-yl]-

| piperazin-1-yl}-5-
N)\ = oxo-pentanoic acid
H methyl ester



pyrido[ 4, 3- d] pyri mdin-5-yl11- piperazin-1-yl}- butan-1-one

(S)-3-Am no-1-(2-{4- [2-(2-chloro- benzyl am no)- pyrido[4, 3-

d] pyri m dwvo-2btoydey3spi per azi n- 1-y1) - 2- oxo-ethyl)-pyrrol i ¢cmErP2600/0e787¢1 N
Compound 135 1-(442-(2-Chloro- benzylam no)- pyrido[4,3- d]lpyrimdin-5-yly
pi perazin-1-yl}-3- diethyl am no-propan- 1ligpe WO

2010/ 063352PCT/ EP2009/ 007876 - 165 - 00 -...-0--r N
M“’ .
°ﬁ)) 4-Amino-1-{4-[2-(2-
chloro-benzylamino)-
Compound [:j pyrido[4,3-

132 dlpyrimidin-5-yl}-
a N,/ii" piperazin-1-yl}-
©/\N)\ 7~ butan-1-one

@0 (S)-3-Amino-1-(2-{4-
Y

° [2-(2-chloro-
benzylamino)-
Compound [:j pyrido[4,3-
133 d]pyrimidin-5-yl]-
o NS piperazin-1-yl}-2-
# oxo-ethyl)-pyrrolidin-
: 2-one
H
N
[Nj (2-Chloro-benzyl)-(5-
Compound piperazin-1-yl-
134 Cl = Y pyrid0[4,3-
)I\ A d]pyrimidin-2-yl)-
N amine
l/
oﬁfﬁ 144-[2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
d]pyrimidin-5-yl]-
SNY piperazin-1-yl}-3-

1-one

135
[o} R
f i m diethylamino-propan-
H



" - -.., 1-(4-[2-(2-Chl oro-

d]pyr|n1d|n 5-y1] -

benzyl am no) -
pi perazi n-1-yl)-2-(2- nethoxy-ethoxy)- ethanone Conpound

pyridol 4, 3-

136 WoQbtdocBmpz0i M dazol - 2-yl) - 1-(442-(2-chl oro- Ppemmpagionmsye

pyr|d0[4 3- dlpyrimdin-5-yl]-
v

Compound
136

Compound
137

Compound
138

Compound
139

NN /Yo

@

B °
N. N.

e

H

cl XY N

NF

pi perazin-1-y1}-
1-(4-[2-(2-Chl oro- benzylyggino) -

pr opan- 1- one Conpound 137
pyri do[ 4, 3-

1{4-[2-(2-Chloro-
benzylamino)-
pyrido{4,3-
d]pyrimidin-5-yl]-
piperazin-1-yl}-2-(2-
methoxy-ethoxy)-
ethanone

3-(1H-
Benzoimidazol-2-yl)-

1{4-[2-(2-chloro-

benzylamino)-

pyrido(4,3-

d]pyrimidin-5-yl]-

piperazin-1-yi}-

propan-1-one

1-{4-{2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d)pyrimidin-5-yl]-
piperazin-1-yl}-2-
pyridin-4-yl-ethanone

1-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d}pyrimidin-5-yl]-
piperidine-4-
carboxylic acid me-
thylamide



d] pyri m di n-5-y1] - piperazin-1-yl}-2- pyridin-4-yl-ethanone 1-[2-(2-Chloro-
benzyl am no) - pyrido[4,3- d]pyrimdin-5-y1F piperidine-4- carboxylic acid
me- t hyl awDde10/0633566 - Conpound 140 1-[2-(2-Chloro- beRzYIER2000)7876
pyrido[ 4, 3- d] pyri mdin-511]- piperidine-4- carboxylic acid di- nethylam de
CH Conpound 141 (142-(2-Chloro- benzyl aqggQ)- pyrido[4, 3-

dl pyri mdin-5-y1]- piperidin-4-yl)-[4-(2- hydroxy-ethyl)- piperazin-1-M

1-[{2-(2-Chloro-
benzylamino)-
Compound pyrido[4,3-
dlpyrimidin-5-yl]-
140 al | NN piperidine-4-
N carboxylic acid di-
H methylamide

(\J/ {1-[2-(2-Chloro-
o benzylamino)-
pyrido[4,3-
Compound d]pyrimidin-5-yl}-
141 piperidin-4-yl}-[4-(2-
é/\m hydroxy-ethyl)-
X 7 piperazin-1-yl]-
methanone

{1-{2-(2-Chloro-
benzylamino)-
pyrido[4,3-
dipyrimidin-5-yl}-
142 o NNy piperidin-4-y-((S)-2-
NP

Compound

pyrrolidin-1-ylmethyl-
N pyrrolidin-1-yl)-
methanone

H 1-[2-(2-Chloro-

H\ benzylamino)-
° pyrido[4,3-
Compound 5 l dlpyrimidin-5-yl}-
143 piperidine-4-
@ Co o carboxylic acid bis-
7 (2-methoxy-ethyl)-
amide



met hanone Conpound 142 {1-[2-(2-Chloro- benzylam no)- pyrido[4, 3-
d] pyri mdi n-5-y1] -
pyr rol i diwekeywlje33seet hanone Conmpound 143 1-[2-(2- Chl orQi/Hreev2pb s NO) -
pyrido[ 4, 3- d]pyrimdin-5-yl]- piperidine-4- carboxylic acid bis-

(2-nmet hoxy-ethyl)- amde - 167 - Cbnpounq?;44 142- ( 2- Chl or o-

benzyl am no) -

Compound
144

Compound
145

Compound
146

Compound
147

pyrido[ 4, 3- d]pyrimdin-5-yl

pi peridin-4-y1)-((S)-2- pyrrolidin-1-ylnethyl-

pi peri di ne-4- carboxylic acid

F
KQ/ 1-[2-(2-Chloro-

o ¢ benzylamino)-
5. pyrido[4,3-
d]pyrimidin-5-yl}-
piperidine-4-
a SYTSN carboxylic acid 2-

' Z chloro-4-fluoro-
" benzylamide

OH

{4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
cl Ny _d]pyri.midin-s-yl]-.
| _ plperazm-1.-yl}-acet|c
N acid
| X
==
N2-(2-Chloro-

benzyl)-N5-(2-

pyridin-2-yl-ethyl)-
a ' TSN pyrido[4,3-
©/\N)\/ = d}pyrimidine-2,5-
H

diamine

N2-(2-Chloro-
benzyl)-N5-(2-

pyridin-3-yi-ethyl)-
c I NyTSN pyrido[4,3-
©/\ A dJpyrimidine-2,5-

H diamine



chl oro-4-fl uoro-
Conpound Wo&010M@3352- Chl or o-

Hvbenzyl) - N5- (2- pyridin-3-yl-ethyl)-

Compound
148

Compound
149

Compound
150

Compound
151

benzyl am de Conpound 145 OH rLo O {442-(2-Chl oro-
benzyl am no) - pyrido[4,3- d]lpyrimdin-5-yll-

pi perazin-1-yl}-acetic acid
HVvbenzyl) - N5- (2- pyri di n- 2- pCTAPR00067876
lpyrido[ 4, 3- vkl,,d] pyrimdine-2,5- Hdi am ne

- 168 -

SN

=

N Conpound 147

N2- ( 2- Chl or o-

N2-(2-Chloro-
benzyl)-N5-(2-
pyridin-4-yl-ethyl)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

N2-(2-Chloro-
benzyl)-N5-(3-
pyridin-2-yl-propy!)-
pyrido[4,3-
d]pyrimidine-2,5-
diamine

4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yi}-
piperazine-1-
carboxylic acid 3-
ethoxy-propyl ester

4-[2-(2-Chloro-
benzylamino)-
pyrido[4,3-
d]pyrimidin-5-yi]-
piperazine-1-
carboxylic acid pyri-
din-3-ylmethyl ester



Npyrido[ 4, 3- | Ad] pyri m dine-2,5- Hdiamne - 168 - N2- ( 2- Chl or o-
benzyl) - N5-(3- pyridin-2-yl-propyl)- pyrido[4,3- d]pyrimdine-2,5- diamne
4-[ 2- (2- ONDapw/o6BERAZzY| am no) - pyrido[ 4, 3- d] pyri m di n- 5PETIEP2¢90/0618a¢ | ne- 1-
carboxylic acid 3- ethoxy-propyl ester 4-[2-(2-Chloro- benzylam no)-
pyrido[ 4, 3- d] pyrimdin-5-yl]- piperazine-{gg.carboxylic acid pyri-

din-3-yl nethyl ester - 169 - Conpound 152 4-[2-(2-Chloro-

KO/ 4-[2-(2-Chloro-

OYO benzylamino)-
pyridof4,3-
Compound E:j d]pyrimidin-5-yl}-

piperazine-1-

152
a oY carboxylic acid 1-
7N methyl-piperidin-4-
H
ylmethyl ester

O=S§=0
' (2-Chioro-benzyl)-{5-
[4-(thiophene-2-
Gompound C:j sulfonyl)-piperazin-1-
153 yl]-pyrido[4,3-
q NI b dlpyrimidin-2-yl}-
©/\q # amine
s <o
N
[ (2-Chloro-benzyl)-[5-
Compound (4-methaqesulfonyl-
piperazin-1-yl)-
154 % SYTUSN pyrido[4,3-

@A N/k P dlpyrimidin-2-yl]-
H amine

H/ 4-[2-(2-Chloro-

°Y° benzylamino)-
Compound E:j pyrido[4,3-
155 d]p_yrimid@n—5-yl]—
o NN piperazine-1-
. | carboxylic acid 3-

Z methoxy-propyl ester



benzyl am no) - pyrido[4, 3- d]pyrimdin-5-yl]- piperazine-1- carboxylic acid
1- nethyl -piperidin-4- ylnmethyl ester (2- Chl oro-benzyl)-{5-

[ 4- (t hi opherzetide3zsal f onyl ) - pi perazin-1- yqg-pyrido[4, 3- @CmBRPROMOITSIR-y1} -
anm ne (2-Chl oro-benzyl)45- (4-methanesul fonyl- piperazin-1-yl)- pyrido[4,3-
dl pyri mdin-2-yli- amne Conpound 155 4+Eg3-(2-Chloro- benzyl am no) -
pyrido[ 4, 3- d]pyrimdin-5-yl]- piperazine-1- carboxylic acid 3-

met hoxy- propyl ester WD 2010/ 063352PCT/ EP2009/ 007876 - 170 -

00
I =
o=s—/ ° (2-Chloro-benzyl){5-
(4-
methanesulfonyl-
Compound © methanesulfonyl-
156 . NNy pipers_;izin-1-yl)-
L P pyrido[4,3-
N d}pyrimidin-2-yl]-
amine
Br
=
|
ot o {5-{4-(5-Bromo-
Compound ' : pyridine-2-sulfonyl)-
P C:j piperazin-1-yl]-
157 pyrido[4,3-
a N d}pyrimidin-2-yl}-(2-
# chloro-benzyl)-amine

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

somers thereof, including mixtures thereof in all ratios.

5 10. Use of a pyridopyrimidine derivative as claimed in any of claims 1 to 9 as autotaxin
inhibitor.

11. The use as claimed in claim 10 characterized in that the following pyridopyrimidine
derivatives are additionally comprised:

10 i) pyridopyrimidine derivatives according to formula (I) as claimed in any of claims
1 to 8 characterized in that if R1, R2 together with the nitrogen atom which they
are attached to form “heterocyclyl”, which is optionally substituted with one or
more identical or different substituents Z, “heterocyclyl” does additionally com-
prise “4-piperidine-1-yl-carboxylic acid (4-carboxy-piperidine-1-yl), 3-piperidine-

15 1-yl-carboxylic acid (3-carboxy-piperidine-1-yl), 4-piperidine-1-yl-carboxylic acid
ethyl ester (4-ethylcarboxyate-piperidine-1-yl), 3-piperidine-1-yl-carboxylic acid
ethyl ester (3-ethylcarboxyate-piperidine-1-yl)*;



Conmpound 156 0 0 / Il / 1 (2-Chloro-benzyl)-[5- (4- nethanesul fonyl -

met hanesul fonyl - pi perazin-1-0)- pyrido[4,3- d]pyrimdin-211]- am ne Br
(5-[ 4- ( 5-Woaomroepasei di ne- 2- sul fonyl) - pi perazi n-1- M pyrcaaipdo08/007876

d] pyri m di n-211}-(2- chloro-benzyl)-am ne Conpound 157 and the
physi ol ogi cal | y acceptable salts, derivatiqms, prodrugs, solvates and
stereoi soners thereof, including mxtures thereof in all ratios. 5 10. Use
of a pyridopyrimdine derivative as clained in any of clainms 1 to 9 as
autotaxin inhibitor. 11. The use as clained ¢ @ aim 10 characterized in
that the follow ng pyridopyrimdine derivativgs are additionally conprised:
10i) pyridopyrimdine derivatives according to fornula (1) as[Rqba@ihtes in

any of clains benzylamino)-
Compound pyrido[4,3-
127 c XN d]pyrimidin-5-yIJ-

N/t piperidine-4-
P . A
N carboxylic acid

12. Process for the preparation of a pyridopyrimidine derivative as claimed in any of

claims 1 to 9 and 11, comprising the steps:

H reacting the compound of formuta (IV) (9) wherein Ar, R3, R4, R5, R6, n are

5 as defined in any of claims 1 to0 8
Cl
NSy
R4
\ /ﬂ\—/ Pz
Ar N~ N R3

n

10 R6 RS

with a compound of formula (V) (10)

R1 R

I
\ (V)
wherein R1, R2 are as defined in any of claims 1 to 8 to obtain a compound

15 of formula (1) (11) as defined in any of claims 1 to 9 and 11.

13. Medicament comprising at least one pyridopyrimidine derivative as claimed in any
of claims 1to 9 and 11.

20 14. Medicament comprising at least one pyridopyrimidine derivative as claimed in any
of claims 1 to 9 and 11 for use in the treatment and/or prophylaxis of physiological
and/or pathophysiological conditions, which are caused, mediated and/or propa-

gated by increased lysophosphatic acid levels and/or the activation of autotaxin.



1 to 8 characterized in that if RlL, R2 together with the nitrogen atom
whi ch they are attached to form"heterocyclyl", which is optionally

subst i t utwo 2eioids3zsre or nore identical or different sub®CIEPRIWSHIRBT6
"heterocycl yl1" does additionally conprise "4-piperidine-1-yl-carboxylic
acid (4-carboxy-piperidine-1-yl), 3-piperigione- 15 1-yl-carboxylic acid
(3-carboxy-pi peridine-1-yl), 4-piperidine-1-yl-carboxylic acid ethyl ester
(4- et hyl car boxyat e- pi peri di ne-1-y1), 3-piperidine-1-yl-carboxylic acid

et hyl ester (3-ethylcarboxyate-piperidine-1-y1)"; WD

16, - _ 7 . 1-12-(.2-Chl ar o- |
benzyl am noj M SR af st ore SYASBIMANI obfifany =X s AV aci
12. Process f of claims ptepandtlil dor usfe ia the/ireatoyent and/di prephi,gaiiyat@hwioﬁiadl ai ned
i f cl h . ] t : react.i ng, t he
;:grrggﬁng 01(‘: 1? ;:?EE nﬁiggﬁpgﬁ%?&\%ﬂggggﬁ&ﬁéa%w%ﬂ% t&g,%r%%,coﬁ'g'gb'%g g%tjsca@&?ﬁ'ned
in any o% cl aitursodr, malignadit tudfury/) beRign Iaﬁqomd,?&o%tumddns,aammmugatcmbnfa@rnyl a

ned in_ any o

10) R1 " . . . i R, R2 defi
Chi e ) to & fedlaierative disorders, RGBSR Sredtal, Rapssaliascn®, ony
of clainms 1 tmr@omadymbufsl@igimmtmgdmﬂte_ breimmrid&;rmlgﬁ; ao_érvbtﬁs?sstst@nend/gr tlhle -
id imdi . I d cl ai 0 9. an .
D ol camen{rLioEe | RHAS i aE el Be st dk canieR, KB cad
cl ai med in angenkidobpicetscdrcinonsaprosthie f\mcﬁuwo?tate'tda&lmdmﬁ !astenrheoﬁiﬂ@lﬂﬁ{ ]
hyl f I 0 i ol oqgi cal ,condition iC
P e’ PR Y REuE SR s IR Bl ity A SRR S T bl
| evel s and/ or nef:letuaum'rtv,éaryoggabf:ammm?mbhageén&mqgﬁﬁ%aagﬂ /051839&_960?_7876
- 172 - 15. ; t ast_one ridopyri In erivative
as clai med i %r%c/p%ﬁ Qélﬁgtlgﬁr}érsll%& %'%@%aﬁedﬁ@a‘f %?’ncﬁgiuq%cﬁ%gr' mné’aﬁcﬁﬁﬂ?arﬁ'ﬁd/ or

prophyl axi s ohomhyshall ogli lvay camthoara, pedrivhiahyaicinbogis Clerbastaadtén, masmme! ect ed
ant tunpurs, benign

[rom £he 91 OUR AR AR 8 EEbtacid OO, ol BB Rb s EB et o ¢

car ci noi_@s, Evvbmgssgyrnaeu_ziegica(ameurssava:rpmourbﬁoaiamarttumur§ utdring@ander,

o e o0, LEPICH e 0RO G Sh kg PR B B el iy o

ki dney cel | candimetnakcargnamasitiginagnidedderpansdratiegenitat tractnasicer; bladdet | ve

tis- cancer, skin cancer, epithelial tumours, squamous epithelial carcinoma, basalio-
mas, spinaliomas, melanomas, intraocular melanomas, leukaemias, monocyte leu-

20 kaemia, chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leuke-
mia, acute leukaemias, acute myelotic leukaemia, acute lymphatic leukemia, lym-
phomas, angiogenesis, arteriosclerosis, opthalmic diseases, choroidal neovascu-
larization, diabetic retinopathy, inflammatory diseases, arthritis, neurodegeneration,

restenosis, wound healing and/or transplant rejection”.

25
16. The medicament as claimed in any of claims 13 to 15, wherein in such medicament
comprises at least one additional pharmacologically active substance.
17. The medicament as claimed in any of claims 13 to 15, wherein the medicament is
30 applied before and/or during and/or after treatment with at least one additional

pharmacologically active substance.



10sue tunmours, soft tissue sarcomas, pancreas tunours, |iver tunours, head
tunours, neck tunmours, |aryngeal cancer, oesophageal cancer, thyroid
cancer, o8DeoRawdBABS, retinobl astomas, thynonma, testicRCRUEPC@IOETST6 | UNng
cancer, |ung adenocarci noma, small cell lung carcinonma, bronchial
carci nomas, breast cancer, manmma carci norelg3-i ntestinal cancer, col orectal
tunours, colon carcinomas, rectumcarci- 15 nonmas, gynaecol ogi cal tunours,
ovary t UMDUES pRYG G EBmpSsiiblh E8BRsifg drapdifticki fechRGRbunt1aY | X
carci nomas, cancer of body of uterus, cofpus carcinomas, endonetria
carci nonas, uledabene pyrisdeawimidmecdarivativeoaseelpimed in aay of damset to Hpadidér
cancer, skin cancer, epithelial tunmours, squanous epithelial carcinong,
basal i onas, spinalionas, nelanonas, intraocul ar nel anomas, | eukaem as,
monocyte | eu-_ 20 kaem a, chronic | eukaem as, chronic nyelotic | eukaem a,
chroni c | yn§hab¢ ehamsiaceriical cappesitionag slaimessin daimt 8 fajeéroramprisingled éaash,
acute | hat } ) i j : ¢ j

ygrphat pge L&l %omgbfm&"%@&ed HOHH thE %Pﬁginén&%g@%&f e oFy.

opt hal m ¢ di seases, choroi dal neovascul ari zat| tic reti'nopat

i nfl ammat ory egRiakle@xcipigntsh auxiliariespadipvwnigctiventsi eairiers @adion eddiionalound
heal i ng and/ o ~ ' [Wolal =10 labmed in
any of clainB5T%h?g§%%%“&ﬁgﬁgﬁﬁ%Fﬁmgﬁgﬁéﬁe Pégﬁgﬁﬁﬁﬂ%ﬁgﬁ?@%%éifﬁ+€§§f one
addi ti onal phélpimeLINETY CArlimatte 9@nd st ance. 17. The nedi cament as
claimed in any of clainms 13 to 15, wherein the nedicanment is 30applied
before and/or during and/or after treatnment with at | east one additional
pharnacolo%bcajly active substance. WO 2010/ 063352PCT/ EP2009/ 007876 - 173
- 18. Pifar fRcBicPwrrising agbrrppedicabinafiective agoant efeat dgastipne ayidepfimising ve
amount of at f&astiveBs cBhe PR dFcHi RV RV h ey j )f
claims 1 to 9 and 11. 19. The_%aé?r?gggﬁg?ggla\{@cr %ﬁﬁg;\éﬁ;g@% g&&eﬁﬁxfg
clai m 18 f urt i cemppsitian ayclaimedinanyhalainag i ta thand a dhgsepeidicalyl efteced from
the group congjeshhbantF aPRYSH HeGaHRE ﬂﬁérrﬁﬁéol@&@il?t%]c v§§&ds?érfc@to‘fher than

auxi liaries, adjuvants, diluents, carriers and/or additiona

phar maceut i callEyPYHEepYiENiding detvative asiriaimed ihamhel ggimsdoteyd and t8.ne
derivative as clained in any of clains 1 to 9 and 11. 10 20. Kit conprising
a theréﬁ%utically ef fective anmount of at |east one pyridopyrimdine
derivative as clainmed in any of clains 1 to 9 and 11 and/or at |east one
pharmaceutical conposition as clained in any of clains 18 to 19 and a
therapeutically effective amount of at |east one further pharnmacol ogically
active substance other than the pyridopyrimdine derivative as clained in
any of clainms 1 to 9 and 12. 15



