WO 2012/ 010704PCT/ EP2011/ 062683 NEW AM NOPYRAZOLOQUI NAZOLI NES wherein t he
groups R1L to R3 and X have the neanings given in the clains and 5
speci fi cavpDan12/obiogh are suitable for the treatnent of @®#CTERIEI/062683
characteri sed by excessive or abnormal cell proliferation, pharmceuti cal
preparations which contain such conpounds and their use as nedi canents. The
conpounds according to the invention display an inhibitory effect on the
phosphoryl ation activity of the I G--1 receptor |located in cell nmenbranes.
10Background to the inventNEW ANNCINRAZOLZOQRINAZOLINES partially saturated
qui nazolines anellated with heteroaryls as kinase inhibitors. The ai m of
the present invention is to indicate new conpounds which can be used for
t he preve / ri \ve or
Abror “F e{%ﬁ‘.n%pt@er aat%%% n%If,ha% ﬁg@%&fmo@%% i o?ggné)rx RARGERL S, o
are characterlsed by a power f ul |nh|b| ory Xf{fect on the phosphoryl ation
activity of the 1G--1 receptor Iocawe iy cel}] nmenbranes and a potent
ef fi cacy agai nst tunour cells, g g. plioY astgma cells, which is nediated
t hrough the inhibition of phosig €¥ receptor. In addition to

u

the inhibitory effect and cell acgjvity the \o ounds have good solubility
and good PK 20properties. The insulin-like,gromh factor (1G) and insulin
signalling network is a highly conserved Rnd essRﬁtl al pathway involved in
bi ol ogi cal processes including growh, netabolismand honeostasis. In

addi tion, deregulated signalling via thlz@ net wor k can enhance tunorigenesis
and netastasis of certain cancers. 12/010704PCT/ EP2011/ 062683 The
ligands I G-1, IGF-2 and insulin are highly honologous and activate

speci fi ¢ hetegeio the dgronpsi Rets R andl@(m.’qﬁfelmeameahlﬁgs Fgiléro i rtgelalgmsdand

bi ndi ng, the }Gh4R.ARM arﬁs&&%%ﬁ%?% aﬁ%ﬁﬁé’f%ﬁ eal §&é 8Harggtgfi c%sé.
receptor tyrosine kI'Nas & donai ns phosphorylated receptors ac)flva e the
canoni cal dRasbRaimaV/EKelEREDIif2radiod, PhiEKmaliital Bepdationst netued | adraainsisgaal i ng
cascades h.lLe f i AT
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st or age ofdlsgjlqmargmhlbntnryrmiteabm the ﬂhospmmslamactaﬁty bhmeIIGFelr recam)pbsetedmd
nmuscl e. Plt%hln?elm Ir]eesearch articles as well as nedical and epi dem ol ogi cal

i nvestigations hade S dentified a st rong correlation between expression of
the | G~ 1R and I R and Ilgands for 10 these receptors in tunor devel opnent
and prlogr & gpnyeptiensnmal | nol ecul e conpetitive inhibitor of the
ATP- bi ndi ng pocket of the | G--1R and IR as a neans of bl ocking growth and
survi val SIVO05A137843 dashsibes padialiy satuiated ainadotines araliategblith hetararyls as

anti ci pat gg, cLiinGa)s benefit of blocking such an interaction would be to
reduced tumor growth rate and potentially sensitize tumors to cytotoxic
agents O H Gl @ thd BREERTfnideRbadiede h@%bﬂ&g hich s 'bew;eeg e
Surprisingly it een fou t conpoun eneral fornul ,

wher ei n trmewg@@nﬂmrtttﬁme@ndf Nispases @hﬁéaﬁ%rmdn@x excefsye ¢repedaiagt eell act
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proliferation present in erefore relates to conpoun
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optionall i Ve f r

b, sol ect MIPRTY SEE andYeAQsaly TR SopfiRhas Mev@ockl pliilty 78088 ¢1e
C3_10c¥cl duprerties. C4_10cyc| oal kenyl C6_10aryl, 5-12 rrenbered het eroaryl and
3- to 14-menbered WD 2012/ 010704PCT/ EP2011/ 062683 het erocyclyl; (BO R2
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t@i _ sel eg) I om anong &mGa 6a| ken
C2_6al kynydnd qssenti pa h&/ayknwolve@in G’i%‘} 2hRI9CERRAS, NedNg g ’Qetféof?ghﬁ ed
heteroarylhom%s&smt oinladaticher eslefgsted oglpobNihg W3 dEs0hetvork g¢aru perik@aee ( CO)

A is select from 1..and 5-12 nenbered heteroaryl; B
denot es acqé %en‘fs'r?eﬁg@?et%qas'gﬁ'rér@ﬁa? ChRetero ri ng with at Ieast one

het eroatom sel ected from anong ni trogen, sul phur and oxygen, which
optionally carries one or nore 15substituents selected fromanong Cl 6alkyl
and =0; (DO each R4 is independently selected fromanong Ra and Rb; m
denotes 0, 1,2 or 3; 20R5 is selected flrom anong Ra and Rb; n denotes 0 or
1, (EO o




X denotes a bond or is selected fromanong -CH2- and -CH2-CH2- and in the
above- 25nenti oned - CH2- and -CH2- CH2- one or two hydrogen atons are

opt i onal Iwo=otzatidtout ed WO 2012/ 010704PCT/ EP2011/ 062683 pCmgp@ndersss y of
one anot her by Cl_4alkyl, Cl_4hal oal kyl, -0-Cl _4alkyl or hal ogen; each Ra
i ndependently denotes a group optionally substituted by one or nore
identical or different Rb and/or Rc, selected fromanong Cl1 6alky |
C2_6al kenyl, C2_6al kynyl, 5C3 1OCycIoaIkyI Ca Iocycloalkenyl C6_10ary1l,
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I ndepenrdemniy: Vin@gdentias si@ﬁdrr@@asdéﬁe@ @heHPea® ko rall Wolﬁéi’@ﬁérﬁ talhbleﬁerapﬂe or

nore identical or d_and/ or cte m anong 6alky

O 6al kenyiddten el o MesRioE Jonhripiiate s SPHe R ST enesiads ot
5-12 nmenbaiwdgbetremetabylic tasdeSsuch@slte liviesnadifreseetdmedseteocycl yl ; each Rd is
i ndependently sel ected from anong -0ORe, -SRe, -NReRe, hal ogen, -QON, -NQ2,
C(0) Re, - Quighrel, resSaoh NRedRes as GENRIE) NRdiRe!, and) €pideR®|ogi@CiryesiRmtionsheye Re,
S(0) 2NReR ) ), nd
RS 0) 2Re L T oo e g T P Phe T ACTar oy
only bé a tb@%ﬁj@tept% Ht tYmprsyepraat a@drnrﬁ@ew@ﬂelﬁ@velealea q:@“?'hﬂ@b%?r%nt |y
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or el ected from
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among  hy drioayhe aisdd Gor Sxiyia.for thehiréaimeheolcdinparen casspeiptedayito i astilty wf al so
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enantiomers, therr diastereomners m xtures or ‘as respective
salts of e invention
o2l L O Sl O ARG RL CRRE T AL WP oFBREA o e [ Tvert o1
one or nore identical or different Ral apd/or Rbl, selected from anong

Cl 6alkyl, C3_10cycloal kyl, C6_1 > nenbered heteroaryl and 3- to
14- menber ed heterocyclyl; 10each jlhdepgndent |y denotes a group
optionally substituted by oné\pr e | or different Rbl and/or
Cl_6alkyl, selected from amongN1_68ky1\\ c3Mocycl oal kyl and C6_10ary1,
and each Rbl is independently bl ected fr hannng -OH, -0-Cl1_6alkyl,

hal ogen and -ON. I n another aspect ( 1the |Rfent|on rel ates to conpounds
(I'), wherein 15R1 is a group optionally substituted by one or nore
identical or different Ral and/or Rbl, selected fromanong Cl_4alkyl,
C3_6cycl oal kyl, phenyl, 5- to 6- nenbeﬂ&d het er oagylgnd 3-7 menber ed

het er ocycl yl ; each Ral i ndependent |y denotes’'a group optionally
substitut dd0by one or nore identical or different Rol and/or Cl_4alkyl,
sel ected froom anong Cl_4alkyl, C3_6cycl oal kyl and phenyl, 20 and each Rb
is i ndeperl%i'éiﬂnpﬂﬁssfb’ld@@?@@r ﬁwﬁmﬁﬁgallym@&tlmmmypnemnwenﬂeah@aloopuffewewt

anot heys agpeghq/bARP, SBRCWREN SRohg! BLERYL T, SARBHNES Aikyhyl, WEISERalky!

Csrocycloalkenyl, Cs.qparyl, 5-12 membered heteroaryl and 3- to 14-membered




R1 denotes 03_6alkyl. In another aspect (A4) the invention relates to
conpounds (I), wherein 25R1 denotes phenyl or benzyl, while the
above- rerwpanediptvenyl and benzyl optionally carry one ®CTmre@ 19618831t uents
sel ected fromanong 01 6alkyl, hal ogen, -0-01_6alkyl and -ON. WO
2012/ 010704PCT/ EP2011/ 062683 I n anot her aspect (A5) the invention relates
to conpounds (1), wherein Rl denotes phenyl or benzyl, while the
above-nmenti oned phenyl and benzyl optionally carry one or nore substituents
sel ect ed fHetsroeyoyng Cl_4alkyl, Cl1_4hal oal kyl, hal ogen, -0-Cl_4hal oal kyl and
-ON. 5In another aspect (A6) the invention relates to compounds (1),
wherein RI denotes thienyl, this thienyl optionally carrying one or nore
substitueqhg sel ected fromanong Cl 4alkyl and hal ogen. In another aspect
(B1) the i Lntion relates to conpounds (1), wherein R2 is hydrogen or
a group optd onal l ubstituted by one or re identical or different 2
Toanai or & ERis I BtRRh ek s arubBly N TRL B e BgrR lasPhcal RGBS
menber ed IR% endar R®; sekckedI@mi sambnglépeaitenta.yalkehyec Caghlfyngim Guysaygloal®i,
-0-Cl_6alkyl, -NH2, -NH(CL 6alkyl) and -N(Cl 6alkyl)?2. | not her aspect
(B2) The. CHERAT Al sreemth Emmdtntestr hefali Jina ‘& Bo1ERerRges
opt i onal | yhegarbsydyti;ut ed by one or nore identical or different Rb2 and/or
phenyl 15sel ected from anong Cl_4alkyl, and 5- to 6-nenbered heteroaryl;
each Rb2 i's independently selected fromanong -0-Cl_4alkyl and
-N(Cl1_4a1 e not her aspect (B3) the invention relates to conpounds
(n, mher§¥#%éﬁmﬁgﬁﬁPgé met hyl or ethyl. In another aspect (El) the
invention relates to conpounds (1), wherein 20X byes a bond or is
sel ected fromanong -CH2- and -CH2-CH2- and in thejabbve- nentioned - CH2-
and -CH2-CH2- optionally one or two hydrogen atons]are substituted by In
anot her aspect (E2) the inventieaelates to copoymys (1), wherein X
is selected from anong T§}?- 3 c) above- nmenti oned - CH2-
and 25- CH2- CH2- optionél y’none 0 hydr ¢g /R € substituted by
Cl_4alkyl. In another aspect ( heNt nvent i ates)to conpounds (1),
whereijy WO 2012/ 010704PCT/ EP2011/ 062683 oX |l ected from anong - CH,
-CH(CH3), -C(CH3)2- and -CH2-CH2-. In another aspect (E4) the invention
rel ates tqcepnpounds (1), wherein X denotes -CH2 or -CH(CH3)-. In another
aspect (d) the invention relates to conpounds (1), wherein 5A is selected
from among ghemtted R BiONY CoSsanfl @né SMEIAEBELedMRERSGE | C het eroaryl and 9-
to 10-nenbered bicyclic heteroaryl. In another aspect (C2) the invention
[) el at fes tlca @gﬁa@slraﬂ& ol ?-méMt%E@iﬁmloﬁ-aﬂSmémj ﬁ@tlte_fzdriflﬁg Qﬂh@lﬂ%l tl@h@_%é(ijeroatloml,
enzof uryl, benzot hi enyl, naphthyl 6 isoquinolinyl, razol yl , indazo :
soxazol yISCIGRHES T 2se nirosepy SiladHT anddpavasmoiet obdapall cqiag opsar more
i nventjson gugkitefs EGleIROM ERold C..aMyBaRi £OA denotes phenyl. In anot her
aspect (C4) the invention relates to conpounds (1), wherein A denotes
pyrazol yl . I n anot her aspect (Dl) the invention relates to conpounds
(n, mher?bﬁ 15each R4 is independently selected fromanong Ra3 and Rb3; m
denotes O, ?2 or 3; each Ra3 independently denotes a group optionally
substitut ed sone or nore identical or differerngy Rb3 and/or 1V sel ected
Fr om arondoen KRy RN R) FMand 5. R4 menber 6 het o ooycly! :
20each Rb3_is ind§p$qgeq%ly sel ected fromanong -ORc3, -NRc3Rc3, hal ogen,
- C(0) Re3, MEEBYERIZT < (D) NRc3Re3 and - S(0) 2R 3:

20 R®is selected from among R® and R";

n denotes O or 1;

(E0)

X denotes a bond or is selected from among -CH,- and -CH,-CH>- and in the above-

25  mentioned -CH,- and -CH,-CH,- one or two hydrogen atoms are optionally substituted



each 1V independently denotes hydrogen or a group optionally substituted by
one or nore identical or different Rd3 and/or Re3 selected from anong
Cl_6alkywoeBi@abioenyl , C3_10cycl oal kyl and 3- to 14- nemrb@Emedothastmedcycl yl ;
25each Rd3 is independently selected fromanong - OR, -NRe3Re3, hal ogen,
-C(0)Re3, C(0)ORe3 and -C(0) NRe3Re3; WO 2012/ 010704PCT/ EP2011/ 062683 each
Re3 i ndependently denotes hydrogen or a group optionally substituted by one
or nore identical or different Rf3 and/or Rg3 sel ected from anong
Cl_6alkyl,indepehBentlyl od @h& yhotaeidoy3E . Jalkyll €+ prendueityé d OP@ L amkgtyttaygen; each

Rf 3 is independently selected fromanong -OR, -NRg3Rg3, halogen, -C(0)R3, 5
-C(0)0OR3 and -C(0)NRg3Rg3 and each Rg3 is independently selected from anong
hydrogen, Cl 6alkyl, C3 10cycl oal kyl, Ca_l ocycl oal kyl al kyl, C6_10aryl, and
5-12 nmenberaed Riehdapeadantly demotsct dreup aptiaaEily 60titutéed by bwe ot more idehtidatsrt 0

conpounds w.th t struct weal aspect. (D1), wherein dengtes 1, .2 ar 3.
o1 anor e B8, S e sIBBRRIrGIm, B oMbl m oty 1 eyt
st r uct ur alCaggyelotlk(IDX) ., .opbleakkienyl MOdejaofl e 5-12. membanad heteraapeand (8Dl 14he

invention rel ate co%gunds (I'), wherein R3 denotes a group 15A is

sel ected fP kA Htﬁ%f%_y ryl and 5-12 nmenbered heteroaryl; each R4 is
e pendenle Rk S Blhdd0BERR ¥ ARnFRORT RIONGRRD abugdh 20 R

and Rb areas I?}erel ngefore de ahot™her aspect Y the 7
i nvent i on -CEDR°es-O(0)@RNPALIYNRIRY) , -GNEFAIRTR20R3CHRIRSt e ©GOYDREY P -S(OMR”,

A e s
3T o0en o oL et e e Ty Tone or o den T oA or 5
d%/ffe?ﬁnt Sﬁfgtitg%rﬁ/ P&%gﬁ)ﬁ@ﬁﬁég%ﬁ&%&gﬁ aerngyC|1_6a1ky | , C2_6al kenyl, 4
C2_6 . _ -

A L
sel ect ed fidenticanwriffer&ReR, an ", seld amahg gepalkyl D sa y Co. e4,
10 8 0) 2RSE U BN SRR o e N G IR TSPty AR Rt 14
NR' C( NR') MredBeréd hatbrodyBly¥ S( 0) 2Re4, as wel | as the bival ent substituent =0,

while the latter may only be a substituent in non-aromatic ring systens;
each Re4 iqadeRérisinviepgnaintipiselectegdranyemoog -QRGr-SR5, HR°REwldgens u®Rt INQut ed

by one or el d { Lhier e d/ o eS€ ir n
C{_Galkyl,' %alég%@é 1%’%&%&@%@_@8@&?8@%1 ,'@?ﬁ@@yﬁ@%& ,
CG_ﬁOg y1,-SERRRIRI b NRIC (B er o (OHOR’, 3-NRUC(INRERD erNRI QI RENGERE | gihg

eac 4 i gph n € : r _ - - en,
"o oo NREETRST Sl aRan i AP R Mk e Bt BECE; oe,
S( 0) 2R4, - SUDRNeRIZNCNRIAE(O YiIRg 4y stBiRhAC( 0) ORg4, - NRh4C( 0) NeRg4,

20- NR" C(NRg4) NeRg4 and - NRh4S(0)2Rg4, as well as the bival ent substituent
=0, whi | e aask R®independenily siehgtebbydrogemet & grreptoptionallyisubstiwtad by ong wgmore

cysLems. SRS i bIRRERE XoBSLSTLET RN BYdiRATC, BhoRl T
C4_10cycl dalitoycmiakyl,,C.GéeytideikenylalCsaiapll,, SO @arbeted heleZoarghiasd et to 14-

het er oar yl - -enbered heterocyclyl and 25each R' is
i ndependen %g%%fjg%%&}ﬁp&gm anong hydrogen and 01 4alkyl. In another aspect

(CD3) t:he 4 t.d L vRek el es up

V0 20731 0 tEoB I TREBEE i shBgea MRAERSNg LoR WORS SRRSO, SIS
-C(O)R%, -C(O)ORY, -C(O)NRR?, -C(NRMNRSR?, -OC(O)R?, -OC(O)OR?, -S(O).RS,
-S(0).NRRY, -NR"C(O)R?, -NR"C(O)ORY -NR"C(O)NR°R®, -NR"C(NRMNRR? and
-NR"S(0).R9, as well as the bivalent substituent =O, while the latter may only be a

substituent in non-aromatic ring systems;

30 each R? isindependently selected from among hydrogen, Ciealkyl, Casalkenyl,

C.ealkynyl, Cighaloalkyl, Csocycloalkyl, Cy4ocycloalkylalkyl, C4.socycloalkenyl, Ce.soaryl,



So and , -c4 rt R6 and p are as herei nbefore defi ned. I n anot her aspect
(CD4) the invention relates to conmpounds (1), wherein R3 denotes a group 5
N H and wp200010104R6 and p are as herei nbefore defi nedPCIrEPas100bIBB3 aspect
(CD5) the invention relates to conpounds (1), wherein R3 denotes a group
10R6-1 and R6-2 is independently selected from anong hydrogen, Cl_4alkyl,
-0-Cl_4alkyl and hal ogen and IV is as hereinbefore defined. In further
aspects (CD6), (CD7), (CD8) and (CD9) the invention relates to conpounds

w th the S-12gieubaredispectrn( &hiP3- to(1GDdembérebhpteaaneyclyCahl, wherein 151V
denotes hydrogen or a group optionally substituted by one or nore identical
or WO 20%Xk2ch RY719HBeFdder i 4¢|8hebB3mdinidngrisatogah4nd it talkylRe4 sel ected from
anong Cl_6alkyl, C3 10cycl oal kyl and 3- to 14- nenbered heterocyclyl; each
Rd4 is i nd/ﬂ‘plertdercbh‘gposedif(j) etayf opionaltyoaigo b8 R¥eseriiite 4iee fhrmhafl thgietautere3) Re4

and 0(0) NRe4Re eac i ndependent | y_denot es hydr ogen rou
optional Iy %‘UHE??’?%F%dEW SARMGeR etfa%ﬁﬂ%?f@arﬂ%% PP Wixdlreg £ st Rg4
sel ect ed fregpactivsagtsGt ab &ikatbyve Gentiongtfooat kyl and 3- to 14- nenbered
het er ocycIyI each Rf4 is independently selected fromanong - OR, - Nee,

hal ogen, % stl ot gﬁ)tﬁ%mét?o%g-epa?%%%ﬁ%u@ (?)n\%gr%n]dent |y selected from

anong hydrogen T oal ocycloal kyl al kyl , C6_10aryl

and 512 b o DELGL AR Mloch il ORI o ABRSES LGP b LR o £RARN anc

(CD13) the'in compounds ructural aspect (CD2),
(CD3), ( CB¢)ecsmﬁrC(rﬂ:BB1)ong\mealbylnCd Ryctharaot, @s 1@ngr B0p nembevehhétgrosnth snd But ed
by one or ﬁérﬂ@é}g{jﬁaerood' I|fferent Rd4 and/or 15 Re4 selected from
anong C1_ alk opro 'cycl obutyl, cyclopentyl, cycl ohexyl,

azeti dj,nyl acﬂﬁr %hb;ﬁ'ér%hty %‘Ut{’é‘%( QF%VJF??}?,XA”% s?:b?tﬁ@te@ b%ﬁla%ﬂ ?no?e RR6 N or

8- met hy -8 icycC
pi per azi nydlffereratdh Rad/or €13l peatelded fromsarheng @dsalhybrﬁsadmdgalkﬂw Ce-1iR@I4 Re 4,
hal ogen, -(0)Re4 and

each R™ is independently selected from among -OH, -O-C.salkyl, halogen and -CN.

In another aspect (A2) the invention relates to compounds (I), wherein

15 R'is a group optionally substituted by one or more identical or different R*' and/or R*",
selected from among Ci.4alkyl, Csecycloalkyl, phenyl, 5- to 6-membered heteroaryl and

3-7 membered heterocyclyl;

each R* independently denotes a group optionally substituted by one or more identical or
different R and/or Ci.alkyl, selected from among Ci.salkyl, Cs.ecycloalkyl and phenyl,
20 and

each R™ is independently selected from among -O-C.salkyl, halogen and —CN.

In another aspect (A3) the invention relates to compounds (I), wherein

R' denotes C;.salkyl.

In another aspect (A4) the invention relates to compounds (I), wherein

25 R' denotes phenyl or benzyl, while the above-mentioned phenyl and benzyl optionally
carry one or more substituents selected from among C..salkyl, halogen, -O-C,.salkyl and
-CN.



0(0) NRed4Re4; 20each Re4 independently denotes a group optionally
substituted by one or nore identical or different Rf4 and/or Rg4 sel ected
from anorgjoCu128adtoyl, cycl opropyl, cyclobutyl, cycl opentgir/EPeyiaiootsexyl! ,
azetidinyl, pyrrolidinyl, tetrahydropyranyl, 1-aza-bicyclo[2.2.2]octyl,

8- nmet hyl - 8- aza-bicycl o[ 3. 2. 1]octyl, norpholinyl, piperidinyl and

pi per azi nyl ; each Rf4 is independently selected fromanong -OR, -Nee,
hal ogen, -C(0)R4, 25 -C(0)NeRg4 and each Rg4 is independently selected from
anong hydriegesotheCispeafl{Ab]) theCiyied ripn ogites te yarhedumiag (1), vehyeeiapent yl

cycl ohexyl, cycl opropyl nmet hyl, phenyl and 5- to 6- menbered heteroaryl. WO
2012/ 0107 (RFPEEH 2 pHdry0 62 683zyRevhii s theed mnteade fitiomedamengl aret therzyl optionally

met hoxyet hyl , N N-di nethyl -ethyl, N, i met hyl propyl

J0151 0107 CRER eI T RS onte ‘selpclrebl B e CP ¥ e 6y AR Raie95Bn
rel ates toOOnpkyNS-Q;lhalostkgaad ICR3 denotes a group 5each R6 is

i ndependently sel ected fromanong Cl1_4alkyl, -0-Cl _4alkyl and hal ogen; p

by one Sor har§eiassEeaRTRE fis R ARERuS oo PR B BT e T om arong
G5 10ar y1 X SRR RN S /IR e s Rl AL BBl

each W i smargepentigrdndhatedeact ed from anong - OR5, - SRe5, - NRe5Re5,

hal ogen, -ON, N2, -C(0)Re5, -C(0)0Re5, -C(0)NRe5Re5, -C(NRh5)NRe5Re5,
-0C(0) Re5, .- : : .

5(0) 2Ro5. &P SRIETREH B SR )RR £ RR AR B S O P o) nResRes,

NRh5C( NRh5332 - I [ : j; tgsent
20, whi 6 he T geq o ahblt SpohESubsudby off of Riors tdeAkEd or SfRr o
syst ent; emdlorResoarvideleeteddion ymdenoteikyharallyeny! and a-1gmoemberpd heteaddryl;
substituted by one or nore identical or different Rfs and/or W selected
f r om anongach RAikindependssuly lselegted frow o 6Qi0.76x0caIBb20NH/ edidEB3alkyl)
C2_6al kyny]q - i 99&6/6?' oal kyl, C4_10cycl oal kenyl, C6 _10aryl, 5-12 nenbered
het er oaryl an -° 214- menber ed het er ocyclyl; each Rf5 is independently
sel ected from anong - ORg5, -SRg5, -NRg5Rg5, hal ogen, -OQN, NO2,

-C(0) R5, -lraopthrsasrect (BAtssRyEtion cIaiRE ) sERoBRESS (.00199§IR5, - 0C( 0) OR5
5- S(0) R5, - §(0) 2NRg5Rg5, - NRh5C( 0) Rg5, - NRh5C( 0) ORg5, - NRh5C( 0) NRg5Rg5,
NRh5C( !\IRh5'7§ NRG SR %@nam&'@'ﬁ%@ﬁ?n%@ el 'dﬁ'g'cﬁh@ d@?@iaﬂ“é#tz aﬁﬁ’géf’h?ﬂ)’ént
=0, whjsl e dehtddAtde bmdRY Cg_'}élb(yl,bé‘ndas-%'éﬁﬁéﬁ]b@rea heferdipyl- aromatic ring

syst ens; each Rg5 I's Independently sel ected from anong hydrogen,
Cl_6alkyl edeR ROaIskRdBpendérily Galkisaitom ShBhglod kaky akd-4@syakpn! kyl,
C4_10cycl oeal kyl alskyl , &_l%cycl oal I?énnyl , %6 ldgr yyl,a 105%)24 rrg%ber ed
heteroaryl and 3- to 1l4-nenbered heterocyclyl and each RI 15 is

i ndependerf PPOYET 2Peet(B3) iR 'AYRSHGN Fglaes fererarrpnes (Ba&fan | n anot her aspect

1 he_,i i I | wher ei
(RGCZD 9) t eRzldrg\é%Petser?&h)r”%rae%h%ﬁ to conpounds (1), erein R3 denotes a group

In another aspect (E1) the invention relates to compounds (I), wherein

20 X denotes a bond or is selected from among -CH,- and -CH»-CH,- and in the above-
mentioned -CH,- and -CH,-CH,- optionally one or two hydrogen atoms are substituted by
Ci.salkyl.

In another aspect (E2) the invention relates to compounds (I), wherein
X is selected from among -CH»- and -CH,-CH,- and in the above-mentioned -CH>- and

25 -CH,-CH,- optionally one or two hydrogen atoms are substituted by C;.salkyl.

In another aspect (E3) the invention relates to compounds (I), wherein



15R6-1 and R6-2 is independently selected from anong hydrogen, Cl_4alkyl,
-0-Cl_4alkyl and hal ogen and Rc5 are as herei nbefore defined. In further
aspect s (WD20)2/ma0m4( CD21) the invention relates to conpeamaP2eiiiobecshe
structural aspect (CD18) and (CD19), wherein 20Rc5 denotes hydrogen or a
group optionally substituted by one or nore identical or different R15
and/ or Re5, selected fromanong Cl_6alkyl, C3 10cycl oal kyl and 3- to 14-
menber ed heterocyclyl; each Rd5 is independently selected from anong -ORe5,
- NRe5Re5, Xslsegeted frdnf Qnkad -@iRg -CE(CHINREHRES),-amd -CHOCH,-.

2012/ 010704PCT/ EP2011/ 062683 each Re5 is independently sel ected from anong

hydr ogen, ,Cl 6alkyl cycl oal kyl,_and 3- to 14- ered heterocyclyl. In
further adpaep O ey Eab ieysdd YoimBr o et St IV IVBEE 0. compounds. ui i h
the structyral .as t ( and (CD19), wherein 5Rc5 denotes a group
optionall y*jg%bost% %eoé'@@%f%‘or nore identical or different Rd5 and/or Re5
sel ected from anong Cl1_6alkyl and 5- to 6-nenbered, nitrogen-containing

het er ocycllylanotbacaspRdb(G13 thendepdind eelatey teedrapaurds (), ovhesigibng - OR5, - NRe5Reb5,
hal ogen, -C(0)Re5 and -C(0) NRe5Re5 and 10each Re5 is independently sel ected
f rom afond Glseberidd/fomminhddg phenyd; naptitter &d to Aierolgenad, momecycliv mejeroaryl and
het er ocyclyl | . as: 24) and (CD25) the invention relates to
conmpounds é\/l\llt? Ijld)t e]cen%eir%é'tcg@gﬁgﬁ%ée@? (CD18) and (CD19), wherein Rc5 is

sel ected fromanong N, N-di net hyl et hyl, N, N-di nethyl -propyl, I n anot her
aspect (Ch2enothreaspeet(@i2) the inedniipe selates tcopgrorermnsts (I),)wheigier ei n R3 denotes a
group each R6 is independently selected fromanong Cl _4alkyl,

- 0- C1_4allky s seHstesdrain @mong pReNY | enapipt denzetbienynoahtmibeseawinores; WO

2012/0107%&%&?%8&%?5@&833ﬂﬁhg;oé,q),,zzaé?%gd%@; Ro6 is selected from

anong - C( NRc6Rc Rc6 and S(0)2NRc6Rc6; each
Rc6 i ndependently denotes hydrogen or a group optionally substituted by one
or 5 mdre Ip@epthpcasrest (CP) thedpeaitioragatgn & epmpeisds él).exies@ing r om anong
Cl_6alkyl, C2_6al kenyl, C2_6al kynyl, C3_iocycl oal kyl, C4_10cycl oal kenyl
C6_10ar y1,A dendfesphii¥ted heteroaryl and 3- to 14-menbered heterocyclyi;
each Rd6 is independently selected fromanong - ORe6, -SRe6, -NRe6R66,

hal ogen, -|¥nothbkEspecH0A) BrRGnverftoR}ERBS td compddradl MiRefheebin _ C( NRh6) NRe6Re6,
-0C(0) Re6, -0C(0)ORe6,

10- S( 0) 2ReB derxit py¥Radifre6, _NRh6C( 0) Re6, - NRh6C( 0) OR66, - NRh6C( 0) NRe6R66,
NRh6C( NRh6) NRe6Re6 and - NRb6S(0) 2Re6, as well as the bival ent substituent

=0, while the |latter nly be a substituent in non-aromatic ring
systems; M a0gtR sersct O firdBesleR (75554 GATRRHF iR hydr ogen;
Cl_6alky1l, Qal kenyl , 6al |, C3 i cl oabkyl, C4_10cycl oal keny1l
CG_lOaIPyl,ea%fz 'Wﬁﬁ%%ﬁ%%?%%‘?%mm%{g?gﬁm- nenbered het erocycl yl ,
and each R116 its ionggergjently sel ected from anong hydrogen and Cl _4alkyl.
I'n anot her™§§P&ES O( &%) >t he invention relates to compounds (1), wherein R3

denotes a Qr 3. 20R6- n -2 i.s independently selected from n
hydr ogen, %fﬁﬁli%\%i?eﬁdéﬂ%@%%%&i group op%gneﬂlg/ 0bsttuRs by oh& or more | RITBET or
different R** and/or R® selected from among Cisalkyl, Cs.iocycloalkyl and 3- to 14-

membered heterocyclyl;
20 each R" is independently selected from among -OR®, -NR®R®, halogen, -C(O)R%,

-C(O)OR®, -C(O)NR®R® and -S(O),R®:;

each R® independently denotes hydrogen or a group optionally substituted by one or
more identical or different R* and/or R®® selected from among Ci.salkyl, C.salkenyl,

Cs.1ocycloalkyl and 3- to 14-membered heterocyclyl;

25 each R® isindependently selected from among -OR®, -NR*R®*, halogen, -C(O)R%*,
-C(O)OR® and -C(O)NR**R®,;



hal ogen and R7 are as hereinbefore defined. In further aspects (CD28) and
(CD29) the invention relates to conpounds with the structural aspect (CD26)
and ( CD2AyvO 2ofpameion WO 2012/ 010704PCT/ EP2011/ 062683 R7 PC3/EPed1ambmd3 f r om
anong Rb8 and Rc8; Rb8 is selected fromanong -C(0)Rc8, -C(0)NRc8Rc8 and

- S(0) 2Rc8; each Rc8 independently denotes hydrogen or a group optionally
substituted by one or nore identical or different Rd8 and/or Re8 sel ected
from anong Cl_6alkyl, C3_6cycl oal kyl and 55- to 6-nenbered heterocyclyl;
each Rd8 i@chrﬁépmuixentjémlys@remhiydrogyn amargyou® BotionaNiRe 6 Retfiutebad yoges or

-C(0) Re8 and e6 R 3eac n endently s cied fro among
yir boen, TareaTRRIER SCaTBEpE Ruariger Bece et b TR By L RkficFbuprdgaion 1o &
anot her aSepﬂcat-td CP3mBdied hetemiydlgn rel ates to conpounds (1), wherei n R3

denotes pyrazolyl, which is optionally nono- or disubstituted by Cl _4alkyl

or C3 5§ya-:lanal RY lis |r1d_aapand>éd1@rs?éme@tfrc(n€@31b)1ft5 gqs,ggag%skﬁtn hatlgah e sCI)R?,
conpounds [ ptes a group enotes a group

opti onal | yééw &é@dg@R dsm)re identical or different Rb7 and/or Rc7
sel ected from ggon 1 K oal k nd 5- to.7-penbered

et or ooy cIFET Bache igreRadesstety FoRaartihe S0 dism S crehiioaky

-NRc7Rc7, Gabayglealkyl: Ci Qeyedoaliatatkyl GQ)dRcand 202 admieced hetdeqaeyident | y denot es
hydrogen or a group optionally substituted by one or nore identical or

di fferent f , 5-
o o membd? s1oRet afect (i 1R, PE ALy S RRITRORRSIAME e it nPh

i ndependemntheyeis @h denaes firdon &inong - ORe7, - NRe7Re7, haI ogen, -C(0)Re7 and
0(0) NRe7Re7; WD 2012/ 010704PCT/ EP2011/ 062683 each Re7 i ndependent |y

denot h A ' tical
ot e, FARFR: o (590 AREABNTLles B R Y BB TR Y ©
5- to 6- nmevizeeindn Henrdedar vl and 5- to 7-nenbered heterocyclyl; each Rf 7
i s independently selected fromanong - ORg7, - NRg?Rg? hal ogen, C(O) R7 and

5. L0) NP TRaReinERSib B daPRpdaRh ol oL SRRO L0 SIaE b RAtEE 76 1o

sel ected from anon Cl_4alkyl an I n anot
aspect (CIBYP t he |nventi on relates to conpounds (1), wherel n R3 denotes a

group 10R8/ R8is sel ectedfromanongCl_ ., 1, C3_5cycl oal kyl,

(G _dal kyl )NH G _4al kyl and (G @lci;zl dal kyl; R8 is sel ected from
anong hydrogen, Cl_4alkyl and C§ All the structural aspects Al
to A6, Bl to B3, O to C4, D1 to 03, El wt4™nd CDL to 15 CD32 nenti oned
her ei nbefore are preferred enbodi nents of the t espective aspects AOQ, BO,
CO, DO, EO and COO, while COO is a conbination of CO and DO. The structural
aspects AQ. [sxofibiodtdrh anBAg CERai? o6 Ak AGRA ERrbyIEd and GO0 to COB2

with respect to different nolecular parts of the conpounds (1) according to
t he i nventdgR R1RYinBEp HRIEAM si€dedMréi Pihgatraldagt. as desired to form ABCDE
conbi nati ons, thus obtaining 20 pref erreg conpounds (1). Each ABCDE

conbi nat i Qﬁd@ﬁ&gggemtﬁo,aglqujefl nes indi vidual enbodi ments or generic
partial amunts of conpounds AOBOOOOOEO according to the invention. Every

i ndi vi dualR*eJHaqRH 3re 3k nefeifbtidrealefiggtant ity defined by this conbination is
expressly included in and a subject of the invention. Preferred conpounds
(1) are:

(58) M[1]"@?”9‘@Fh%%&?8*((r%ﬂ%)ﬁ‘ﬁ'8¥%ﬁ'°§ r@‘iﬁeSEEOSO’HP%‘tdﬁﬁ WNIRBNyI - 5, 6-

di hydropyr&z&no{esagrobqw nazol i n- 2- am ne;

R® \ O
"
(0

(R®); >



1-194 N-[1-(2-di net hyl am noet hyl ) pyrazol - 3-y1] - 5, 8-di net hyl- 9- pheny1-5, 6-
di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- am ne;

1- 201N- [ wWO2ettvaretony| am noet hyl ) pyrazol - 3- y1] - 8- met hy1- 9CpEPny11/062683

di hydr opyr azol o[ 3, 4- h] qui nazol i n-2-am ne; 1-204

N-[ 1- (2- met hoxyet hyl ) pyrazol - 3-y1] -5, 8-di net hy1- 9- phenyl-5, 6-

di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2-am ne; 1-222

9-[4-(difluoronet hoxy)phenyl] - N[ 1-(2-di net hyl am noet hyl ) pyrazol - 3-y1] - 8-
met hy1- 5, 6 di deyatteapfyoraznlonh 8 4sahyl @audl 5a2ohemberedmeteeoardk: 271
(5S)-N-[1-(2-met hoxyet hyl ) pyrazol - 3-y1] -5, 8-di net hyl- 9- phenyl-5, 6-

di hydr opy reazbIRS[iSindepdrglehinagaddted Rerarimualg (=, 2RH, -O-C14alkyl and halogen:

N-[ 1- ( 2- met hoxyet hyl ) pyrazol - 3-y1] - 8- met hyl- 9- [ ( 3- met hyl phenyl ) net hy1] - 5, 6-
di hydr opyrpdedotés3), 4-drjxjui nazol i n- 2-am ne 1-205

1-[414-[[9-[4- (di fluoronet hoxy) phenyl]-8-nethyl -5, 6-di hydr opyr azol o[ 3, 4-

h] qui nazoldd- 2- ' razol - 1- [ iLdin-1-vyl]etha 1
N L2 o e Moty ROR uiativ o BRER] ohdided o B Rimysedaheny 1 s
, 6- di ydrdiffeyertz R6[ 8ndtoh]Rfli nalestéchfrmardmeg 1G:L8Ky|, Caealkenyl, Casalkynyl,
8- net hyl - 9 nyl 7 N [L-(2- rolidin-1- h r | - 3-v1]-5, 65
di Dyl opyr TS a KTt ut Seaihes 7. Tikbeas Peisfodsl aa3: o 14-
N-[ 1- ( 2- dimerhbgried imeteoaxtyhlyl; ) pyr azol - 3-y1] - 8- met hy1- 9- ( napht hal en- 1- yl net hyl )
- 5, 6-di hydropyrazol o[ 3, 4- h] qui nazol i n-2-am ne; 1-193
[ (2- chl crash Ry )nepbydgntixsplbeted- iomermyigar@REetIRT,) RS haoger], -8Nmet hy

(
5, 6-di h | . i LibBr 220, RE; Helsd89 o4 o4
(5 Con i KB R oGy S BRNB B, SH TR R RO RURER - 1)
5, 6-10i hy8(@pRT az otHPENR R Gui NnARSICE@)R ani MR™LQBOR*,  -NR™C(O)NR*R*,
[ L-(2- e oyl acazel sdeicty Sl il 4L B RhNIHRIEEN A e S &

di hydr opyr azol h] qui nazol i n-

1- [ 414- [ ( Sat&ramnayedriybe 8-spbsiydnt B irdarhpdtio pyg aystéro$;3, 4- h] qui nazol i n- 2-

y1) am no] pyrazol - 1-yl ] pi peri di n-1-yl ] et hanone; 1-185

8- net hyl - eakvh [RE? (indepentigntlyi qamotesi hydrogareohgaldrpye aptiinadly g ubstiuteddryans o6-

di hydropyr . - j ohisn; hoe -

o- (4-chi o ERStric & HBBACR CerkI G R seloatbhifrom among Cugally. Gaaglkenyl

di hydrigpyrazekeis, @s bdygloiakal Glaideydoaikenm; Co.1dartl6§-12 membered heteroaryl and 3-
2-[412-[ 3-[(4&- = -5, 6-di hydropyrazol of 3, 4- h] qui nazol i n- 2-

y1l) am no] Sépgzr@%%%? ﬁ%@ﬁ‘gﬁ@’f'kf perazin-1-yl]ethanol; 1-167

N 12 LA et ROUERINohR) BEEARL o Wl gAY o) peodd - gl vén- phe

nyl- 5, 6-di hydropyraz qui nazol I n- Z2-am ne;

9- [ (3- met hdRypH)RY e EHYORS- FRXOMRYRY CRRFNRNR Yz PCONRES, - ©HO)ORY,
di hyd | 9443, 4- i i g+ 1- 3Jidh g4 h4 944
o [ 4 ( Py RHORL: ho'x%!}%‘n’”ﬁﬁy' N i O 1 ox R RSO 20 B PR R vy 1- 5
, 6 di2oy dr-DR)ICANBI PYRYI B eI 0) 92 2a mishi @ the bigglent substituent =0, while the
9- benzyi - -(2-di ] 0l:= 321 - 8- met hy1- 5, 6-
enzy - Mook sHyT5e DL Bdhane il Bepatiolng s)etdmé et 1Y

di hydr opyrazol o ur nazol 1 n-
each R% is independently selected from among hydrogen, Cisalkyl, Casalkenyl,

0-
1-
N-
N

C.ealkynyl, Cighaloalkyl, Csocycloalkyl, Cy4ocycloalkylalkyl, C4.socycloalkenyl, Ce.soaryl,

5-12 membered heteroaryl and 3- to 14-membered heterocyclyl and

25 each R™ is independently selected from among hydrogen and C_salkyl.

In another aspect (CD3) the invention relates to compounds (I), wherein

R?® denotes a group



1-192
9-[ (2-chl orophenyl ) met hy1] - N-[ 1- ( 2- net hoxyet hyl ) pyrazol - 3-y1] - 8- net hy1-5, 6-
di hydr opyweazoi2a(18704- h] qui nazol i n- 2-am ne; 1-182 PCT/EP2011/062683

8- met hyl - 9- phenyl - N-[ 1- ( 2- pi per azi n-1-yl et hyl ) pyrazol - 3-y1] - 5, 6-

di hydr opyr azol o[ 3, 4- h] qui nazol i n-2-am ne; 1-180

9- (3-chl orot hi ophen-2-y1)-N[1-(2-net hoxyet hyl ) pyrazol - 3-y1] - 8- net hyl-5, 6-
di hydr opyrazol o[ 3, 4- h] qui nazol i n-2-am ne; 1-176

1-[414-[[ 9- (4- net hoxyphenyl) - 84wt hyl - 5,6- di hydr opyr azol o[ 3, 4- h] qui nazol i n-
2- yl]am no] pyrazol - 1-yl ] pi per i\g- 1- et hanone; 1-175

N-M [ 2-[4-(di nmet hyl am no) pi peri di N
y1l- 5, 6-di hydropyrazol o[ 3, 4- h] qui f4zg

9-[ (2-chl orophenyl ) met hy1] - N- ( 1- fhl’gyl N3-y1l) - 8- net hyl -5, 6-
di hydr opyr azol o[ 3, 4- h] qui nazol i n ine; 1-224 4.4

N- (1- et hyl pyrazol - 3-y1) - 8- met hyl- 9- [ ( 3- met hyl phenyl ) net hyl ] - 5, 6-

di hydr opy regez q%od 3, grafe] AHNG RO b deriRBd ne;  1- 237

9-[4-(di fluoronet hoxy)phenyl]-N-(1-ethyl pyrazol -3-y1)-8-nethyl -5, 6-

di hydr opyrazol o[ 3, 4- h] qui nazol i n-2-anm ne; 1-236 _

9- [ 4- (di f I'ngPeHEt ?ﬁﬂ@?‘]) &%m INKgNtion relags i CoPPUAdSdBt MIRT$ By r azol - 4- y1] - 8-
met hy1-5, 6-di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- am ne;

1- 309- ( 2- ChIBBIFTEY YR N- ( 1- et hyl pyr azol - 3-y1) - 8- et hyl - 5, 6- di hydr opyr azol o
[ 3,4- h]quinazolin-2-amne; 1-112 o)

4-1[9-(2-chl orophenyl) - 8- et hyl - 5, 6-j¢li hydr opyr azol o[ 3, 4- h] qui nazolin-2- WO
2012/ 010704PCT/ EP2011/ 062683§°4

yl ] am no] - 3- net hoxy- N- ( 1- net yl\ptm ri oy
1- 409- ( 2- chl or ophenyl) - 5, 8- di met iyl - N- (
di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- am n\y
1- 429- (2- chl or ophenyl) -5, 8-di net hyl(ggim- £t hyYyr azol - 3-y1) - 5, 6-
di hydr gpyr azol o[ 3, 4- h] qui nazol i n- 2-\aM fre; and

1-979- (2- chl or ophenyl) - N[ 2- et hoxy- 4- (4- net hyl pi perazi n-1-yl ) phenyl] -5, 8-

di net hyl - R6-Rfi dndds apyasamoéiobFore-ddfiged.nazol i n- 2- am ne; 1-157

44[ 9- (2- chl or opheny1l) - 5, 8- di nmet hy1-5, 6- di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2-
yl ] am no] - 3-.net hoxy- -yet hyl pi.peridi n-4- Abenzam de: .

11 aar o, (3BREt B Th T BB i 2le8 RO ARE 0P8 3, 4- nl qui nazol i n
-2- yl] arrilgo(;e-ng- t@r%gbenzoi c acid; The present invention further relates
to hydrates, sof vVat S," pol ynor phs, netabolites, derivatives and prodrugs of
conpounds of general forrmula (1). oL arﬁﬂ-her aspect the invention

rel ates to conpounds of general fornuffa (1)y- or the 5pharmaceutically
acceptabl e salts thereof - asgﬁé@oca : n anot her aspect the invention
rel ates to conpounds of general f or the pharmaceutically
acceptabl e salts thereof - for useH n thg at nent and/ or prevention of
cancer, infections, inflammtions and aut ]-e Jdi seases. | n anot her
aspect the invention relates to conpounds df gemdtal fornula (1) - or the
10pharmaceutical ly acceptable salts thereoflz,for use in the treatnent

and/ or prevention of cancer. In another asfRct the invention relates to
conpounds of general forrmula (1) - or the pharmaceutically acceptable salts
t her eof - Afear 64 10 t r vient | f - |1 - | ung
cance?lé) ( aﬂ%slgnd'gﬁéé;e tehé%ﬁbtr}% Lérde?a}%rﬁr?gprr% Wrﬁ ?él‘ann@;n'of é‘ra@g%'lé%t

t he i nventhatogeneindtes to a nethod for the treatnent and/or prevention of
cancer conprising admnistering a therapeutically effective anount of a
compound dt* igeaschaaeinbeforedadingd) - or one of the pharmaceutical ly acceptable
salts thereof - to a human.

In further aspects (CD6), (CD7), (CD8) and (CD9) the invention relates to compounds with
the structural aspect (CD2), (CD3), (CD4) and (CD5), wherein

15 R denotes hydrogen or a group optionally substituted by one or more identical or

-10-



I n anot her aspect the invention relates to a pharnaceutical preparation
contai ning as active substance one or nore conpounds of general fornula (1)
- or the wbasraaewti cally WO 2012/ 010704PCT/ EP2011/ 062®83/ERecieptmBs e sal t s
t hereof - optionally in conbination with conventional excipients and/or
carriers. In another aspect the invention relates to a pharnaceuti cal
preparation conprising a conpound of general formula (1) - or one of the
pharmaceutically acceptable salts thereof 5- and at |east one further

cyt ost at i cliftsrenty Rt apd/or Rt iseectubfsdranaeondich fak@NC, fcpaodlion nandas( kg .14-
Definitions Ter ns tpat are not specifically defined here have the
nmeani ngs fWﬂPbﬂPQhﬁﬁﬁﬁwgw to the 10skilled man in the light of the overal

di scl osure _and,q4 he as_a wh caNer el Nog e fol Yol

el it 1 orRGeh |F minpRrcenty Sy 80 Pl anged 3R T By blfont pfae
wher ei n X -@(O)NR® é%ﬁ‘:h represent a natural nunber (x < y), indicates that the
chains or ring structure or conbination of chains and ring structure as a

whol e, ss peszich i RFY |MH;berlﬂa’ntIyoduﬂdtésnhydrom oaagoci@bd ptoonallpaybstinieiddty ofie ar

maxi mum of and 15 carhon at.o The indication of th

nanber of MeFRrtAno g BeRe e R P ST Bom e d Ut Brrpescotio
(het er oal land,3- het 4neanbdred hettexcgelyly| al kyl , heterocyclyl, heterocyclylal kyl)
relates to the total atomi c nunber of all the ring menbers or chain nembers
or the totesichoR™d$ independently seettehdiom aemingr ORZOMRYR déatwges, AXDRE] ent

sat ur at ed g&gﬁ%a%gbén chains, which may be present in both straight-chain
(unbranche thed form If an alkyl is substituted, the

substi futi 3 TRy (ke %r%:eent, dsegogen {)Jnya é’“ﬁ(} heém,ah)(yl aiodyl
polysu%strﬁ ion in ea d, >on ar | arryin Car FOn “at Oirs
The t er m "GLodyclablkyl C, inydlealiesalfybrCeaayhzing 5HBDnerribl3(edCh62erparlleC- CH2- CHZ-
25H3C- CH(CH3) -, H3C- CH2- CH2- CH2-, H3C- CH2- CH(CH3) -, H3C- CH(CH3) - CH2-,

H3C ( - .

58 LSO L SCARCTO, T SR REHE B ogton roes o
1- 13C- C( CH)rpoQhits WIM—B@-S@H@@F@PSM (F03) (C@ﬁd(m 2D COBY, GHRGHI) -

Furt her exarrpl es of alkyl are nmethyl (Me; -CH3), ethyl (Et; CHZCH3

),
1- propyl (RY* geoptes a Boup FationalsHR Osiates) by eneperapgrie identipal: orrobffermtdﬁ'flland/or

croo D08 B e 1 g, Sy Eop POREISE RN SR

( sec- but ylazetidisylBu pyrrcﬂl'lel'(nm—ls)telramﬁ@)oyre@yhet1hqaa Hcysiabp 212]qatybr t S-metipil-8-azaBu;

-C(CH3) 3), 2- tyl

(-C(CH( 3433 8@8&?&&“@ ﬁ‘y"”y' p%g%gﬂg%g@w thslenlybutyl (i so-pentyl :
- CH2CH2CH 2 43 4

(o o) GO, ‘3'%"%&-‘”%'“%5 ﬁ%@‘%f’%&oﬁ‘; e ERR Y SR e

2- met hyl - ICHQ)NR CHZCH(CHB) CH2CH3), 1-hexyl (n-hexyl;

OH20H20H20H20H2 2- hexyl (-CH(OH3) O0H20H20H20H3), 3- hexyl

(- OH( QR Creacp &Y eﬁe@mp)eptly Qemm@grwmﬂ@mlly(w@rmﬂsyMHzemm%g identical or

3-net hyl - f4 P
CH L) é’_{f?ﬁg@_{r?tﬁ % @K 0% met bﬁ sa?k B%z 0@2 gﬂ tyI cyclopentyl,
t hyl - 3yplehe, a(zemthrmqsghmdr(emaﬁmromaed di-aza- 9YLC|CZ[2B G)Qty| 8-methyl-8-

g(e %) 200 ARl FobuAEHRIE P Bl by T EBOD) ).

di met hyl-1-b i'met hy1-1- butyl

OH20( O‘@a%ﬁ"ﬁ@k@n @eﬁd@r\t@estehé/& d TR M&QOWZWW943}1eIogen -C(O)R%,
nmet hyl - pent CH( OH3 0H20H20FB) 3-met hyl - 1- penty
2@%20%@@%) 1- heptyl 15(n- heptyl) 2- et hyl - 1 hexyI

3- et hyl - 1- hex I,_2 2 drnethrl 1- ent 2,3-dinmethyl-1- penty

2, 4- di met 1RREN 1RBe iy {idependeny yn%etlwgd werﬁrppng hysiregen; | Greselky's - Ghatoglky!,
3-ethyl -1- o?@l@bbb'pyl Lyasbotyl Q:{]‘Clé?&atrﬁ(;{l) cycldHéQ%ﬂ}"c#Iéerﬁ\ﬂbﬁ@hyl JordRGYand B- ?j&‘%}”)
etc. terns propyl penty exyl,” heptyl, octyl, nonyl,
decyl etc'“ﬂmbﬁﬁﬁﬁeﬁﬁ%”ﬂurther defrnrtron are meant saturated hydrocarbon
groups with the correspondi ng nunber of 20carbon atoms, wherein al

i someric fiqr fikthar Easb@@tlsu(tﬁﬁM)TthabPVﬂ:Iﬁﬁ)l ahél l @Dmrth@' wenford GepRRl it@s i f
alkyl is a part of another gro al kyl am no or

C al kﬁooxfompoumWF%%%rUEW%éﬁép%féhC'a?)s&PlB%) @4)\;9@&' (PPéPnV%tlerE%)r Al kyl ene
is bivalent, unlike alkyl, and requires two binding partners. Formally, the
second val ency is pr oduced by renoving a 25hydrogen atomin an al kyl .
Correspondi ng groups are for exanple (}11-143 and -CH2, OH20H3 and -OH20H2 or
>CHCH3 etc. The term"C _cal kyl ene" includes for exanple -(CH2)-
-(OH2-0H2) -, -(CH(OH])) -

(-
2-
(-
2,
(-
2-
(-



(OH2-0H2-0H2) -, -(C(OH3)2)-, -(CH(OH20H3))-, -(CH(OH3)-0H2)-
-(OH2-CH(OH3) ) -, (OH2-0H2- OH2-0H2) -, -(OF12-0H2-CH(OH3)) -,

- (CH( OH3)woHBt RO -, 30- (cH2-r..... WCH3) - cH2) -, - ( OH2- eCOHPR@NA6268% O
(OH3)2-0H2) -, -(r..... H(cH3)-cH(cH3))-, (OH2-cH(OH20H3)) -,
-(cH(OH20H3) - 0H2) -, - (cH(OH20H20H3))-, -(CHCH(OH3) 2)- and

C(OH3) (OH20H3) -. WD 2012/ 010704PCT/ EP2011/ 062683 O her exanpl es of

al kyl ene are net hyl ene, ethyl ene, propyl ene, 1-nethylethylene, butylene,

1- met hyl prrfhyik ereesctdd froth arionygl eickhyl emethokyéthy] menirhethiiydtienie N, pelirhgthene,
1, 1-di et hyl propyl ene, 2, 2-di net hyl propyl ene, 1, 2-di net hyl propyl ene,
1,3-dinetHi ﬁﬁopylene, hexyl ene etc. 5By the generic terns propyl ene,

butyl ene, pentyl ene, hexylene etc. without any further definition are neant
all the conceivable isoneric foynsiwith the corrq;ﬁbgﬁrng nunber of carbon
atons, i.e. pr ¢ yl i'ncl udes tblethyl ene a ut yl ene incl udes

1- nethylpropylen - met hyl pr opyl ene, 1{1-dinethy yr%ﬁé and

1, 2- dlnethylethylene. » The above definition for al kyl ene al so applies
if alkylene is part of another gro such as 10for|exanple in

HO Cx_y- al kyl enam no or H2N Cx thQ%ylenoxy Unl i kR aI , al kenyl consists
of at least two yatomns, wh . east t Wo nt carbon atons
are joined togefher by a GC double bdnd.” If in an a as herei nbefore
defined havi ngr east two carbon atGhs, t wo hydrogen at-ons on adj acent
carbon atons are fornally renoved and the free valencies areé saturated to
forma second t he 15corres§iij§ng al kenyl i3 rmed. Exanpl es of

al kenyl are vi (ethenyl) prop- 1-,gnyl, ally! (pr 2-enyl ), isopropenyl,
but - 1- enyl but but - 3- eny yl - prop-

2- met hyl - pr op- 1- en ; ,Lnethyl pr op- Z\Sﬁ;{d 1- nethyl p l-enyl,

1- met hyl i denepropyl, pent-1-enyl, pent-2-enyl, pent-3-enyl’ pent-4-enyl,

3- et hyl - but - 3- enyl 3-nethyl-but 2-enyl, 203-nethyl -but-1-enyl,

hex- 1-enyl, hgyR:-enyl, hex- 3-dnylx - 4- enyl, hex-

2, 3-di rrethyl-%%-en |, 2,3-dineth t-2-enyl, V/&W

2- et hyl i dene- utyl, 2,3-di ut-1- enyI %e%ﬂ di enyl
di enyl, but a- 1, enyl ,

(0]

hexa- 1, 4-di enyl , pe 74 dlenyl pent a
2, 3-di net hyl but a- 1, 3- drene etc. By t he generrc ternms propenyl, 'utenyI,
pent enyl, hexenyl, butadi enyl, pentadienyl, hexa- 25 dienyl, heptadienyl,

oct adi enyl, n d'enyl decadieh C. mﬁthout apy\N her definition are
meant all the n elvable isoneri|ic fprnms with the cofre pondlng nunber of
carbon atoms, i.e€. propenyl inclu rop 1-enyl and '2-enyl, butenyl

i ncl udes but-1-enyl, but-2-enyl, but- 3- enyl, 1- nethyl-prop-l-enyl,

1- met hyl - prop-2-enyl etc. Al kenyl may optionally be present in the cis
or trans or E‘SKEZ orientation with regard to 30t he doubl e bond(s). The
above definitidnNoryal kenyl alsq/ﬁnw | s when al KENN™ s part of anot her

group such as forke le in Cx_yyal kenyl am no orQx Ly- alkenyl oxy. WO
2012/ 010704PCT/ EP2011/:062683 Unli ke aI yl €ne, al ken | ene ¢onsi sts of at

| east two carbon atons, wherein at |east two adjacent carbon atons are

j oi ned togeth by a C—C doubl e bond. If in an al kyl ene as herei nbefore
defi ned havingéét st two car two hyd at adj acent
carbon atons are ]y renov ang t efreev@éf?mN %e saturated to
forma second 5bon e correspondrn;talkenylene f or ire Exanpl es of
al kenyl ene are ethenerne propenylene 1- net hyl et henyl ene, but enyl ene,

1- met hyl propenyl ene, 1,1-dineth Iethenylene 1, 2- di net hyl et henyl ene,
pent enyl ene, 1, 1- dlnethylprope | ene, 2, 2- dlnethylpropenylene,

1, 2- dlnethylppp , 3-di penyl ene, hexeny e etc. 10By the
generic terns ro en |eni but enyl en¢, entenernehéfgéepyl ne etc. w thout
any further defin ‘meant  al | ‘oncei vabl forms with

t he correspondi ng nunber of carbon atomns, 'i.e. propenylene incluydes

1- net hyl et henyl ene and but enyl ene i ncl udes 1- net hyl propenyl ene,

2- met hyl propenyl ene, 1, 1-di net hyl et henyl ene and 1, 2-di net hyl et henyl ene.
15Al kenyl ene may optionally be present in the cis or trans or E or Z
orientation with regard to the doubl e bond(s). The above definition for

al kenyl ene al so applies when al kenylene is a part of another group as in
for exanple HO Cx_y-al kenyl enam no or H2N- Cr al kenyl enoxy. Unli ke al kyl,

al kynyl consists of at |east two carboq»atons wherein at |east two

adj acent 20 carbon atons are joined together by a CGCtriple bond. If in
an al kyl as herei nbefore defined having at | east two carbon atons, two
hydrogen atons in each case at adjacent carbon atons are formally renoved
and t he free valencres are saturated to formtwo further bonds t he

e - I B D 1 - s P Y I B D 1 o _‘.l_.._



| f a hydrocarbon chain carries both at |east one double bond and al so at

| east one triple WD 2012/ 010704PCT/ EP2011/ 062683 bond, by definition it
bel ongs twotzhe/@bioynyl subgroup. The above definition fecTaPkynpb6as so
applies if alkynyl is part of another group, as in Cx_y-al kynyl am no or
Cx_y-al kynyl oxy, for exanple. Unlike al kyl ene, al kvnvl ene consists of at

| east two carbon atons, wherein at |least two 5 adjacent carbon atons are
j oi ned toget her by a C—C triple bond. If in an al kyl ene as herei nbefore

defi ned havi ng at two carbon atons, two hydrogen atons in each case
at adj acent carbon are for Frenoved and free val enci es are
saturated to f 't her t he correspo a[kynylene IS
formed. Exanp f aIkynerne a ynyl ene, prop vy “ene,

1- net hyl et hyny ne but yny) ene, 101- net hyl propynyl ene,

1, 1- di met hyl et hynyl ene, 1, 2-di net hyl et hynyl ene, pentynylene,

1,1-dinethy|pr 5 2,2-diNEt opynyl ene, XA NET Ry | propynyl ene,
1, 3-di net hyl p yl dne, | hexynykgn By the \gepgerid_tens
propynyl ene, butynyl eng, entynerne hexynerne et wi t RGut Yan (Iurther

definition are neant all the conceivable isomeric forms with th

correspondi ng unber of carbon atons, i.e. propynyl ene incl udes

1- net hyl et hynid enké and but ynyl ene incl udes 1-nethyl propynyl ene,
2-nethy|propydyLdNr -di net hyl et hynyl ene and 1, 2-di net hyl et hynyl ene. The
above definition fo kynyl ene also applies if al kynylene is part of

anot her group, as i n™MONCX_y- al kynyl eneam no or H2N- Cx_y- al kynyl eneoxy, for
exanpl e. 20By heteroatons are neant oxygen, nitrogen and sul phur atons.

Hal oal kvl (‘hal oal kenvl, hal oal kvnvl) is derived fromthe previously defined
al kyl (al kenyl, al kynyl) by replacing one or nore hydrogen atons of the
hydrocar bon chaln i ndependently of one anot her by hal ogen atons, which may
be i denti dapnethegagaest GR18) fhe 'aVGP‘E’&'PBé‘F'ﬁtﬁ tq pRIMRRUNEE M WheRgiNoal kynyl) is to
be further §ubst|tuted the substitutions may 25take place independently of
one anot hd¥,d8NRteSI0™PHR m of mono- or pol ysubstitutions in each case, on all
t he hydrogen carrying carbon atons. (fxanples of hal oal kyl (hal oal kenyl

hal oal kynyl ) are -CF3, -CHF2, P CHFCF3, - CH2CF3, CF2CHS

- CHFCH3, - CF2CF2CF3, - CF2CH2 =CH | =CH2, CBr=CH2, -Cl=CH2,

- CEO- CF3, - CHFCH2CH3, -CH FCHZCFS etc. J-the previously defined

hal oal kyl (hal oal kenyl, hal oal kynyl h( .
hal oal kvl ene ( hal oal kenvl ene, han& (ﬁhwlene) Fbloalkylene (hal oal kenyl,

WD 2012/ 010704PCT/ EP2011/ 062683 hal oal kynyl ), unlike hal oal kyl, is brvalent
and regui reghRAGs rhdé@rﬂi%ﬂ%ﬁﬁlétﬁé&frorﬁ%hmg'(y114alki‘/le G-ecumkl| ¥ad aaeYen;s forned
by renoving a hydrogen atom from a hal oal kyl. Correspondi ng groups are for
exanpl e - @G@éncdewlo 1@, - CHFCH2F and - CHFCHF- or >CFCH2F etc. 5The above
definitions also apply if the correspondi ng hal ogen groups are part of

anot her grqup | ogen relates to fluorinpe, ch brom ne and/or iodine
o, oot adieastes Sl B SoarornerUang P b By o ShydTB AP HER P ngs.
bi cycli Cdf‘dﬁfdr@rgarﬂfblnamd/ﬁrgaReéndeléaedOfrbbhdreQﬁ(ﬂde(IL'h sérknlgsoz&mengwst:emgame
saturate n bicycli rocar oi ned toget her so
Chat ¢ hoy GravacRENY e dor YRGB B St g SIHETed Hesprsl RYRr Scls B
rings @ can&fperati @Bietcdyclypat om) bel ongs to two rings together If a

cycloal kyl is to be substituted, the substitutions may take pl ace
i ndependerdach RIf iomeiepanddnely seieotedneorhainmoref -ORA0-SRSF, -pmeﬁd%eﬁbﬁélbgeﬁ, i-ONs in

o i nkoa N a BT IR SR RO, (ORI DobiSfion o

theI ri ngt SREDBRT, Exar(ol)me%r{ef*cycir\wrck(yj)reére NRTFO@)\)oRH,, GNRPWoWRGF’R“’,
cycl open . .
Y o ool s R RN e A d RS o well 25 dne pialsntsubsiyPM QTSR 2. 21

octyl,15 latter may only be a substrtuent in non-aromatic ring systems;
bicyclo[4.3.0]nony|(octahydroindenyl),bicycIo[4.4.0]decyI(decahydronaphthal

ene), bi cysEch[RE 2nddpeapéntly c(e’mtdwhmrbgen bi aygrowd épﬂor&]mepbsititut(elddfycam@oyl ),

e sbove e el of GHeRoRTRY ) S ERECL GaREATion aridly B, Eoalientt o

anot her group as in Cx_y- cycloalkylanlno or Cx_y-cycl oal kyl oxy, for
exanple. If the free valency of a cycloal kyl is saturated, then an
alicyclic group is obtained. The ternrqﬁcloalkylene can thus be derived
fromthe previously defined cycloalkyl.™ 25 Cycl oal kyl ene, unlike

cycloal kyl, is bivalent and requires two binding partners. Formally, the
second vaIency i s obtained by renoving a hydrogen atom from a cycl oal kyl .
Correspondi ng groups are for exanple cycl ohexyl and' oror(cycl ohexyl ene).




The above definition for cycloal kyl ene al so applies if cycloal kyl ene is
part of another WD 2012/010704PCT/ EP2011/ 062683 group as in

HO C- cyclwal2kidmmoman no or H2N- C- cycl oal kyl eneoxy, for eXarmpRe1/062683
Cycl oal kenvl is also made up of the subgroups nonocyclic hydrocarbon rings,
bi cyclic hydrocarbon rings and spiro-hydrocarbon rings. However, the
systens are unsaturated, i.e. there is at |east one C C double bond but no
aromatic system If in a 5 cycloal kyl as herei nbefore defined two hydrogen
atons at aglj;akemt, Cy@d:)jdbaﬂ@r, fmn.catloakeran, eC qarpbl 2 menberd anacoblyeahd ee

val enci es are sat ura ﬁd to flolr_am a second bond, the correspondi ng
cycl oal keﬁ9| rgerBIE)e[rgg 8§OPEYS cycloal kenyl is to be substituted, the

bstituti d dent |y of t Refsogb N Lhe f f
rono- or 9y Aok nders Biedty st BEER BT am e ar s by ARk rdindsn oG °
carbon at oN®,, @@)REl kerIORD) IO)NRHRY, be(NRHINRPPRE, aOS((b))RgI tm(t))ct)ag% he

Cych oaFkerSIORES by DR ey Gy EVBEr op- R eI ot GREL CAOMG TR

cycl obut - 2Nahw(NR®mkﬁaemm1W§8(O)m laememtasﬂh@bwblencsubbﬁlpemt =@ -vehiiglthe
cyclohex nyI cl ohex | cl ohex-.3-en cycl ohept - 1-enyl ,
oyel ohept 13 VO%x,%raﬁaB%%'t R oS Rf e ef?fh%nyl

cycl obut a- 1, b cycl.open i enyl enta 3

cyel opent aa’zﬁ R aH 1 REDERBRER el §iiAm ol anBRERC el neateny

cycl ohexa-@,sdkgngngl shatatkdyb X seytiodikdi énydcyclogikylalR@x & %pﬁcl@hllemyl Cs. soaryl,
bicycl [2. he ta- dren I ar.hor na: 2 di en

bi cycI % %}r‘eg& e,rloa h%?%é?}g 13r’5‘em2%”ea$‘ﬁﬁr%‘?98§£?@ ene etc. The
above defr i ki@ f I I I | kenyl is part of
anot her ZC?QI’CF(?)LI#H 5 "%e %&én% Slé%?%aglf%"?gmgﬁ?heg 9%{%-&%‘% gal kenyl oxy, for
exanple. If the free vaIency of a cycloalkenyl is saturated, then an

unsat ur at dd aapthevaspect (LU thesinvdstian MdteSTmeommwndsj{lo‘nlwiwrm'envl ene can thus
be derived fronrthe previously defined cycloal kenyl. Cycl oal kenyl ene,
unl i ke cyd®otenktesyd groils bi val ent and requires two bi ndi ng partners.
25Formal |y the second val ency is obtained ly renmoving a hydrogen atom from
a cycl oal kenyl . Correspondi ng groups are Ror exanpl e cycl opent enyl

andor oror (cycl opent enyl ene) etc. The |above definition for

cycl oal kenyl ene al so applies mﬂgaap§2 ogmyyl ene is part of 30anot her
group as in HO C cycl oal kenyl erf@am no -@ C-cycl oal kenyl eneoxy, for WO
2012/ 010704PCT/ EP2011/ 062683 exanpl e. d¢notes a nono-, bi- or
tricyclic group with at | east one aromadtNgaMotycle. Preferably it
denotes a nonocyclic group with six carborp atomms (phenyl) or a bicyclic
group with nine or ten carbon atons (two g®-nenbered rings or one
six-menbered ring 5 with a five-nenbered ring), wherein the second ring my
al so be aronatrc or, however, may al so be saturated or partially saturated.
If an lryIRY'sandoRFeissndependentydelactast o smangt hyshegema @ saké. 6-Gcalkyl and
|ndependeq£ﬁ Rfsgne another, in the formof nono- or polysubstitutions in
each case, al3™t he hydrogen carrying carbon atons. Aryl itself may be

| i nked as F@f‘ﬁIeb%(FrérHﬁBEforfdéfIﬁ@ nol ecul e via every suitable position of the
ring system aryF are phenyl, naphthyl, indanyl

(2, 3- dlhydr0|ndenyl) |ndeq¥ ant hr acenyl , phenanthrenyl

t et r ahydr dndrbery Bsgectsy (@D20); ang dﬁp@ﬂbﬁeﬁ)mmtlon frelpies| fongempounds with the

di hydr onapg%gmlra(agpgd (@Ibhy)derngq@@hgpwh)are”ﬁl uorenyl etc. The above definition

of aryl also applies when aryl Is part of another group as in arylam no or

aryl oxy, frofF feramR! ﬁ’ydr f of IéegrBDS%p‘t’éhﬁﬂPéfu&ftrtlﬂQd B Ybnd O TROET iBEMRal bhen
an aromati c groug?ls ob ed.” The term aryl ene can al so be derived from

t he previ slifégrentd |ﬁ'@5ﬂ°%1Ry Seapeiien anPrk&aly!, Gosocheloakdandadd t¢ ddui r es
two bi ndi rpgerggé,ga%@rofyg@rml ly, the second valency is formed by renoving a
hydrogen atom from an aryl. Correspondi nhg groups are e.g. 20napht hyl
andor or et Gacff e r)ﬁﬂu@p@efehw 5d8dted %nﬁémbﬁ@%ﬁ*f’smwf" RSoydIeNCan)ReeRgy i
part of anot her g% Qup as in HO aryl eneam no or H2N- ar yl eneoxy for exanpl e.
Het er ocycl-§( ednfli ng systems, which are derived fromthe previously
defi ned

-14-



cycl oal kyl, cycl oal kenyl and aryl by replacing one or nore of the groups
-CH2- 25 independently of one another in the hydrocarbon rings by the
groups - OWQ 208/010104- NH- or by replacing one or nore of Phe/Epr@anps268CH by
the group =N-, wherein a total of not nore than five heteroatons may be
present, at |east one carbon atom may be present WO

2012/ 010704PCT/ EP2011/ 062683 bet ween two oxygen atons and between two

sul phur atonms or between one oxygen and one sul phur atomand the ring as a
whol e nustedsh\RE® Bheddpeatiertlyadaidctddyfrorhiatreng alydnge ey, alkyl, Caakyslodieyl pnesent
in all thg g ssi bl e |dat| on stages (sul phur 4 sul phoxi de -SO, sul phone
-Se2-; nit?f géﬂefﬁbﬁxﬁ PFLCYCWh a heterocyclyl there is no heteroaromatic
ring, 5i.e. no heteratomis part of an aromatic system A direct result of
the deri vanifarthér asperisec (©RRR)Y Bnd (ZDRORlthee plentiord relatels fos cérhpduriist wittodye | y|

{71 oyl Epsweﬂe B BB B o Wl &5y he present n
sat urated s uosal Y aLec 8oy BeoInaluy e b TRaesl lnd B Aog)

het er oar orﬁff‘l selzaxcmcbfmms droonmgedC-. slal‘kybl ar;dcl&‘b C tbeBenembergd tnitpogenFigsitaieg
linked to el her ? that they have at |least two (hetero)atons in conmon. In
spi r o- het ehﬁ’gc 'a carbon atom (Spl roatom) belongs to two rings together.
If a heter ay | dsi sHARY p
i ndependen et%l%c%f 'So'hgea ot hg é‘é|8£{e? %ﬂ?’lﬁ i?mhg)m§e i h%lgéi&b {:ft?)%tl ons in
each case,-CEO)NRTRThedhydrogen- 15 carrying carbon and/ or nitrogen atons.
Het erocyclyl itself nmay be |linked as a substituent to the nol ecule via
every ®ui tessh BeTossmdap@nd@itlytsle@ectedrfgmsy:ertoemC Exlytind - ¢d 6inetrebesey, alitydgear e
tetrahydr Oéoﬁ{aYAln RYE O%gélﬂl nyl, pyrrolinyl, imdazolidinyl, thiazolidinyl,
i m dazol i ny yq pyrazolinyl, piperidinyl, piperazinyl,
oxi ranyl , a2|r|d|nyl azetldinyl, 1, 4-di oxanyl, azepanyl, diazepanyl,
mor phol i nyn,fuﬁmromq@th¢a?4), an@{CRaAb s rhventiery Irelates nioprerapeutidaywith the
honopi per az| b I onor phol i nyl - S- oxi de,

prp gﬁ%ﬂug%hl ggygeglk(ge?fgtgnﬂqey1 ?’I\Nhefé“ p y

t hi onor ph oxol anyl, tetrahydropyranyl,

t et r ahydr gfchi r nyl ,

honot hi om(ﬁp ‘ﬁ‘éﬁcﬁ&’%@r@%ﬁgﬁbé\g)@%@g@ e { tl’,l\géll qum{[ﬁ?l yrgﬂr))gpyr azol yl,

di hydr opyrr ol yI di hydr opyr azi nyl, di hde;o r| dyl, dihydro-pyrimdi nyI
di hydr of uryl, dropyranyl , ltet rahydr ot - S— oxi de, t rahydr o-

t hi enyl - SS—dl fonot hy ol i nyl - e, 23d|€a§\(§z\;’]{/
2H pyrrol yl, 4prr nyI 1, 4- di hydr.opyri di nyl, 8-azabicyclo octyl,
8-azabicyc|o[5 1. 0]octyl, 2- oxa- 5- aZablcycIo[Z 2 heptyl,

8- oxa-13-aza- bicycl o[ 3. 2. 1] octyl, 3,8-diaza-bicycl o[ 3. 2.1] octyl 2,5
di aza- bi cyclo-[2.2.1] heptyl, 1-aza-bicyclo[2.2.2]octyl,

2. 6. di aza BECYETor3o5! RN interfon R bl P O e 0
3, 8-di aza- F@merng%e%az%rg%yl 2, 6-di aza-spiro[ 3. 3] heptyl,

2, 7-di aza-spiro| 4. 4 nonyl, 2, 6- dlazasplro[S 4] oct yl
3, 9-di aza-spi ro[ 5. 5]undecy| za-spiro[ 4. 5]decy| etc. Further

exanpl es are the structures | at bel ow, which may be attached via
each hydrogen-carrying atom (exc anged for hydrogen): OHE H sinE j, n,
Eroc HOco) S"O'S 1\111H N, cS H/ HH cifrjci\lFl112, NON 0 2
O((_)((f2 1l HSNV .P ((:)a=0o-sH HO IINHH

each R® is independently selected from among C+.4alkyl, -O-C1_salkyl and halogen:

20 R is selected from among R"® and R*®;
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SSC)C) SOCONNO HOOC) C) C)C) c) O.s. NsSS"S ii S00 0 (00
(C8)(N () O() S) OSHiIi0O"OC C c) sS 00QO0 srN) \-NNNN () HHHHH 0" O
0 i100 sSwWoc0)2/ah708) rs) Q 0000sO -0 WO 2012/ 010704 PETrEP2Q11061382683 The
above definition of heterocyclyl also applies if heterocyclyl is part of
anot her group as in heterocyclylamno or heterocyclyloxy for exanple. If
the free valency of a heterocyclyl is saturated, then a heterocyclic group
is obtained. 5The term heterocyclylene is also derived fromthe previously
defi ned hgi ésrataschd vl or Het er ocycl yl ene, unli ke heterocyclyl, is bivalent and
requires two binding partners. WD 2012/010704PCT/ EP2011/ 062683 Fornal |y,

t he seconRWalseselcted tluinaianeshdy-C(EMRVI nG(@QOREr 0QE)NRRIT f rHI0)R* and
heterocycl_gl(o)zlgﬁgskg_spondi ng groups are for exanple

each R® independently denotes hydrogen or a group optionally substituted by one or
5 more identical or different R* and/or R®* selected from among Ci.alkyl, Cssalkenyl,
C.ealkynyl, Cs.qocycloalkyl, C4.qocycloalkenyl, Ces.10aryl, 5-12 membered heteroaryl and 3-

to 14-membered heterocyclyl;

each R% is independently selected from among -OR®®, -SR®, -NR®*R®, halogen, -CN,
-NO,, -C(O)R®®, -C(O)OR®*, -C(O)NR**R*®, -C(NR"™)NR*°R*®, -OC(O)R*®, -OC(O)OR®,
10  -S(0),R*®, -S(O),NR®*R®, -NR™C(O)R®*, -NR™C(O)OR®*, -NR™C(O)NR®*R®,
-NR"™C(NR"™)NR®*R® and -NR"S(0),R%, as well as the bivalent substituent =0, while the

latter may only be a substituent in non-aromatic ring systems;

each R®® is independently selected from among hydrogen, Cisalkyl, Csalkenyl,
C.ealkynyl, Cs.qocycloalkyl, C4.qocycloalkenyl, Ces.10aryl, 5-12 membered heteroaryl and 3-

15 to 14-membered heterocyclyl, and

each R" is independently selected from among hydrogen and C.salkyl.

In another aspect (CD27) the invention relates to compounds (I), wherein

R?® denotes a group

20 R*' and R*? is independently selected from among hydrogen, C.salkyl, -O-C+.4alkyl and

halogen and

R’ are as hereinbefore defined.

In further aspects (CD28) and (CD29) the invention relates to compounds with the
structural aspect (CD26) and (CD27), wherein
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pi peridi nyl and 5The above definition of heterocyclylene also applies if
het erocycl yl ene is part of another group as in HO heterocyclyl eneam no or
H2N- het erwoyoiviierneoxy for exanpl e. Heteroarvl denotes ROMEPRELi062683

het eroaromatic rings or polycyclic rings with at | east one heteroaronmatic
ring, which conpared with the correspondi ng aryl or cycl oal kyl

(cycl oal kenyl) contain, instead of one or nore carbon atons, one or nore
identical or 10 different heteroatons, selected independently of one

anot her f rRIns ageagd fiotr argey R¥WnaRff; and oxygen, wherein the resulting
group nust be chemically stable. The prerequisite for the presence of

het er oar yIR"™ & seldutéceiranataomongnG(@Ret@NRARET ard (G, | f a heteroaryl is
to be substituted, the substitutions may take place i ndependently of one
anot her, igachRf® fiodepeatiemtydenotes pairyganbst atgnbumaogstionallgaabstitaied,byoonabt t he

hydr ogen- 15carryi carbon and/ or Dt r at ons., teroaryl itsel y be
" fked as MOEET A aSHra e g uRt s RERa RYLPDousl SIRE Gostd Rl a1 he
ri ng syst émnto botdmiosaedd batesorgicipi t r ogen. Exanpl es of heteroaryl are furyl,
thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,

pyr azol yl ,eachiRfaroihgéperidenty sdlgdted frotr amohy FOREx NRARTG) alpgerhi-GMD)&Rbayd |
pyridyl, Qérérnagbﬂeﬁ Byri dazi nyl, pyrazinyl, triazinyl, pyridyl-N-oxide,
pyrrol yl -N-& % , p)? m dinyl -N- 20 oxi de, pyridazinyl-Noxide,

pyrazinyl - cﬂ?ﬂed%’iP%éBe%aérgt,yy%@é\&é)&(%r%’a%%%%?%{n&%g%@g%mcydoalkyl and 5-

oxazol yl - N-OXi de, 'azo oXxi de, oxa

t hi adi azoltyb-memkerdd hetaro@zlyl. yl - Noxi de, tetrazol yl - N-oxi de, indolyl,

i soi ndol yl, benzofuryl, benzothienyl, benzoxazolyl, benzothiazolyl,

benzi sgxazgl [ j YA L] ' |, 1soquinolinyl,
S@gxazg aébmegg%h?]WOiﬁ% MYeinljt]l?/ﬁ %%t%% ﬁc?%&%%und% 'ﬁgmréﬁh

qui nol 1 nyl, "qui noxal i I Nno azi nyl, “qui nazol i nyl,

benzotri azjs J I 7N i - YLl pyrn L dyl ,
napht hyri di %n?téggbﬁgiggyzgﬁﬁh, 'S éét#%g%@roﬁgyﬁﬁ%dub’rsltm#y 0] 1€%H§|pérfyl ,
benzot hi aZalsgyclodlii.dazopyri dyl, i mi dazot hiazol yl, quinolinyl-N-oxide,
i ndol yl - Noxi de, i soqui nol yl -N-oxi de, quinazolinyl-N-oxide,

qui noxal i nyl,z i ! = ! } @k ay o i de,
i ndazol yl r| maSBQ?‘gﬁ%éi’%é%@gdﬁ?g@érﬁHf@@? g,to cgﬁgclsdr?]ﬁ 533% H>;\l'l-rémN- oxi de etc.
Further exgnplnefsd Golhe structures illustrated bel ow, which may be
attached via each hydrogen-carrying atom (exchanged for hydrogen): 0 Hi
SSS 's'N Qe, r; HHO,",0SzN,zS, ,O (1),N(SNNMV \ANNN NNNNN

HH (NN NI1'"' ... ---- ---- Nz 7 /N."R91 HH WO 2012/ 010704PCT/ EP2011/ 062683
N ,
\ '
8’N '
R

15 :

R® denotes a group optionally substituted by one or more identical or different R®” and/or
R selected from among C1.salkyl, Cascycloalkyl and 5- to 7-membered heterocyclyl;
each R" is independently selected from among -OR%, -NR*’R%’, halogen, -C(O)R*’ and

-C(O)NR*'R;

20 each R independently denotes hydrogen or a group optionally substituted by one or
more identical or different R” and/or R*’ selected from among C.salkyl, Csscycloalkyl, 5-

to 6-membered heteroaryl and 5- to 7-membered heterocyclyl,

each R is independently selected from among -OR®’, -NR*’R®’, halogen, -C(O)R®" and
-C(O)NR*'R®’:
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The above definition of heteroaryl also applies when heteroaryl is part of
anot her group as in heteroarylam no or heteroaryl oxy, for exanple. If the
free val evoyorfolaronet eroaryl is saturated, a heteroar onRCIEPIIIONR6BS

obt ai ned. 5The term heteroarviene can therefore be derived fromthe

previ ously defined heteroaryl. Heteroarylene, unlike heteroaryl, is

bi val ent and requires two binding partners. Formally, the second valency is
obt ai ned by renoving a hydrogen atomfroma heteroaryl. Correspondi ng
groups ar eeachrR%xadgpeadently dgpptasohydrogemdor argrowy eﬂ)t*'ronaﬁj*{ GubstmﬂebEbyablﬁxyer
definition of heteroaryle | so, appli e hetero

anot her orBUTE e RS 2L A0H BN BY e S Pep ey el ChenEfehabs-

exanpl e. Tbe-radaperctpBidrentgichndi 5/ad BergbereidReterddyyliene, al kenyl ene,

al kynyl ene etc.) may also be a part of conposite groups (e.g.

H2N- C1_4aldagh Rikisanddiendantieddiadte eroin. arhond FORY c RS’ RNchalbgdrheCi@IRéhanes i s

sat ur at_ed &/%)NE_H tached group (in this case: -NH2, -OH), so that a
1500np(§sit' d:?gg*f this kind in thi s norrencl ature anmounts in total to
only a nonQv nt_ subs nt . is neant that a hydrogen atom
which is be@ﬁﬁ@% NGRS ﬁ &?']%es % H?%Ha"é 16%%@1 deration, is replaced by

anot her atm oL angt| %r &g)gu}g\fq%ﬁ/ ?Q(?Téljgcuaﬁ%& I Depend| ng on the

starting condlélons or 20 pol ysubstitution
may take place on one atom Substltutlon with a particular substituent is
only possilblsother aspecp@a2) trednveritiencélates ¢f carhgowsdb$l).itheseit and of the atom
that is to be substituted correspond to one another and the substitution

| eads to &R’steabtes acgmapound (i.e. to a conpound which is not converted

spont aneously, e.g. by rearrangenent, WD 2012/010704PCT/ EP2011/ 062683
cyclisation or elimnation). Bival substituents such as =S, =NR =NOR,
=NNRR, =NN(R) C(0) NRR, =N2 or the | may only be substituents at carbon
atons, wherein the bival ent substituge <0 may al so be a substituent at

sul phur General ly, substitution mayNo cArrigd out by a bivalent 5
substituent only at ring systens and repl acement by two gem nal
hydr ogen atons, i.e. hydrogen atons t are'bound to the sanme carbon atom
that is saturated prior to the subRUitution. Substitution by a bivalent
substilduent is therefore only possible at the group -CH2_ or sul phur atons

of a ring system Stereochem stry/Solvates/Hydrates: Unless stated
ot herwi se R stifuxe @cded f ool aagiopgn Crealkyh t Ke-sedciealkybt i En«IkoxyrCtaplkyl,

claims or @ cheiNFat, RKYEarElicE §|k%|BNtCI9ea|¢(9rrespond| ng conpound itself, but
al so enconpasses t he' tautorrers ereol soners, optical and geonetric

i somers (RYs s@l@é’t@&l‘fr‘éﬂ%rﬁongjhﬁﬁéﬁne@”?eﬂ@l aIEdI éséc:?@IBEIWI, etc.), racemates,
m xtures of separate enantl omers in any eS| red conbi nati ons, m xtures of
di astereoners, m xtures ros ment her ei nbef ore %é such forms

exist) as Alhf sfycly! ta§Pe°t-°1§1 59/*@ &l tSrﬁ’%f (bhg’r%c%ﬁttq P2 F R&ECPUBPL Ral t s

t her eofs. 'Ei‘m;.cﬁféﬁwsh@&ﬁb@f@fet Sredsrefirdl tnBRirhéHts b RNk LB bspectPnes ent
i n sol vat ed form pharmaceutical |l y acceptabl e solvents such as

e.g. waterB e@‘i’la‘ﬁél Eat%‘d) CQP ivRile R %?e‘i?’ﬂ%ﬁ’%onﬁn%ﬁ’ &andyDO ¢ Hhe sHctural

pur poses ca‘spé&le A@rtesmﬂsd B8\83)0008 ¢4 oS! DR ERCEW 4 CPo %o ChBdhathasspatte to
be regarded as of mgual val ue to the unsolvated forms. 20Salts;: The term

“phar macedPi Py BRlEcHRARAES §fsthisennrends ) 3rcattng o LEmPyERtRN may be

mat eri al s,pefRIRAS Wit the aaHbtir efsoaéweattbqaﬁn VKBCIDE adophbinditibad)| Bus IBEmiifly Ng
to gener alplﬁécler ecg%nl sed nedi cal inion, for use in conjunction wth human

and/ or2aniftePred LOMPoLAdE b RRn ﬁ* EorogPiation §%°r?%?né?1§‘”%>9@§§%§ {nglividual

toxicity, érﬁtfdd‘irﬁédt@fbr@enemfbé\@alr %E@r%%f @bmbeastist ROBOOSHOEY AbtRaH Q6 the
conpl i cati ons, . correspond overall to an acceptable risk/benefit ratio.

25The ter dﬁ“"%‘ﬁarﬂ n%%ntndefaqq% eﬁ\?@%‘ﬁle@bpé Pardipt Quantipy %ﬁf@§dtbc¥ tB@r‘i‘\'?‘&’d”%P'@@ ipt
the chem cabresoReNEY ifbhg besBEct df thdingéhtloRe parent conpound is nodified
by the addition of acid or base. Exanples of pharnaceutically acceptable
salts incl é ganthout cgsn('l nag restricted thereto) salts of mneral or

organi ¢ aci'8¥"eH SPEP €basic functional groups such as for exanple
amines, al kabs NBERN-[9(2-picRdNy6thgRbyrazoMB-yE 8LafnetegigoptainyBs,eups such as for
30 exanpl e carboxylic acids, etc. These salts include in particul ar

acet ate, ascorbate, benzenesul phonate, benzoate, besylate, bicarbonate,
bitartrate, brom de/ hydrobrom de, Ca-edetate/edetate, cansylate, carbonate,
chl oride/ hydrochloride, citrate, edi syI §t e, ethane disul phonate, estol ate,
esylate, fumarate, gluceptate, gluconat gl ut amat e,




WD 2012/ 010704PCT/ EP2011/ 062683

gl ycol at e, gl ycol I yl arsni | at e, hexyl r esor ci nat e, hydr abam ne, hydr oxynal eat e,
hydr oxynapbtzhztiero4i odi de, i sothionate, |actate, | actobipomatreqiinedeas e,

mal eat e, nmandel at e, net hanesul phonate, nesyl ate, nethyl brom de,

met hyl ni trate, methyl sul phate, nucate,

napsyl at e, ni trat e, oxal at e, panoat e, pant ot henat e, phenyl acetate, 5

phosphat e/ di phosphat e, pol ygal acturonate, propionate, salicylate, stearate,
subacet at e, sucodimwtr@oyr@zmllqﬂgman‘i]thaz@mh plmhnae tannate, tartrate, teoclate,

t ol uenesul phonat i.et i ne, chl pr ocai ne,

chol i ne, di,_qg,mar{\gih{%rﬂg‘eqyf P%‘ﬂ@ﬁﬂ&o Eg]yﬂggsré'me yﬁﬁ@hﬁpg% ne. Q her

phar maceut i cal | ydmm@@tr@zblk% gal]gunarelin-Reaniios;red with cations of netals such
as alumnlum o | i t esi Opot assi u dium zinc, etc.
(cf. also P &Etﬁ%meﬂym'e etgﬁﬂ’d@m%]'%éﬁe‘h?‘ﬁ%pbemyba’ﬁfm Sci ., (1977),
66, % 19). Thedmwdmmﬂdlqahlm%lmmﬁ-akzinﬁnsalts of the present in\t;en_ti on
may be prepare t t he arries a basic or
aci di ¢ funq_tzb@néﬁf{? MG 05 myfaﬁﬁgy@%earﬁg%& ﬂg’tp\ﬁgﬂg%%ener al ly, such
salts may be syndihesoseskon]3, neﬂ@luma“z@hrﬁ beniinge acid or 15 base form of
e oo sk o konTBY e A A L B B o ¢
in water olfi.paf Of ga “as I icet at e,

et Eanol ] i soEr opasdl/l- 5a@egdw§wazble\[s{(143h]rclqmn>awrre$?mzwf eof ). | Sa:c ts of acids
ot her than those i gned . abov ich. ar se or_ex e for
purifying @ sd?g‘fﬂ a(z?ﬂée”&%%@%%aﬂl 8rﬁl] ‘?Lal Yi%hekeGi es (e. g.

trifl uoroaggzgt eﬁl)ydr@dyeaz%?ﬁfsam]qumaltzehm-ewﬁ@,d as part of thﬁ ilnventi on. h| n
a representatio or a 2 21 i or _.or e ter A has
the functiggog r}\éﬂ]w@ §Y%}R§{ply%°F%'y@'_gdﬁ?thi'lgé'@'ﬁbe %'p@%é@?th E%?rts exanpl e,
Lp [ Ind| ;:at e the dithyidaepynzAvlo] ® #- H]dilmafmmgmamlq@estl on ta/hot Eerdrl ngst 25For

i val ent groups ch b 1S cruci a ch a nt groups
Chey b ndandew T1-dAER-bhpeRer et SRS iR R eI ther o' ar e
indi cated in br actha,zonm@uerm&x}mamy yﬁ]pipeﬂd:ham;ﬂ]emhboé] pur poses, as in
the followng r £ ta Lons. \ 812/ Oiq q4PCT/ IE:g @%UOt ﬁ ?11 (”Aﬁg[g
(R2) - o 0) Nk o RBY ERE DS SRR B sl ey B pe Tobeng e Bect ed
from anong a nurdﬂWdr@xfyr@zloﬂdf:B Adiquiazglimaesdingubst i tuents with a
correspondi ng grpup nat i a group is used
r epeat edl y | 4g7d€ @F‘ﬁ&‘ Eé(’?g “ﬁ@é&é’gff’&? ﬂ'&'XthﬁﬁPé(}qzﬁl/éHﬁ 4: in different
;Sm)l)ecul ar gaat sd|hydrc€pw@tol<ﬂ$glaﬂ®|rhwotu®2rmm@ m nd that the ;/ari ous ;Jsesl iare
o be regarde i nde ent o n ically
betect] ve mognt b SrslyAEeaE B et & S BRRY e e belnr ARG Ty of
subsltiance t hat i%x6-dinyaipgraablo@®ahpivinagolsy2piniies of i1l ness or of preventidng
or alleviating t e n ur Vi eate
pat ent . Tougt SR2apprEneanToE - i itaaRtina Ryl B eyl

equi val ent(s) Ar5,&xdyiyd#b]i?raadle[ﬁ%hmalriazolph@smhme Boc

1189 N-[1-(2-dimethylaminoethyl)pyrazol-3-yl]-8-methyl-9-(3-methylthiophen-2-yl)-
5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;

1187 N-[1-(2-methoxyethyl)pyrazol-3-yl]-8-methyl-9-[(2-methylphenyl)methyl]-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;
1-[4-[4-[(5,8-dimethyl-9-phenyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-
yhamino]pyrazol-1-yl]piperidin-1-yl]lethanone;

1-186

1185 8-methyl-N-[1-[2-(4-methylpiperazin-1-yl)ethyl]pyrazol-3-yl]-9-phenyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

9-(4-chlorophenyl)-N-[1-(2-methoxyethyl)pyrazol-3-yl]-8-methyl-5,6-

1-171
dihydropyrazolo[3,4-h]quinazolin-2-amine;
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tert-butyl oxycarbonyl BSA bovine serum al bumin Bu butyl d day(s) TLC thin

| ayer chromat ography DCC di cycl ohexyl carbodi i m de DCM di chl or onet hane DEA
di et hyl amvoeoDlo@oii sopr opyl car bodi i m de DI PEA N- et hyl - RCINE®261306268PY| anm ne
(HONI G base) DVA N, N-di net hyl acet am de DVAP 4-di nmet hyl am nopyri di ne DVF

N, N- di met hyl f or mam de DVF- DVA N, N- di et hyl f or mam de- di et hyl acet al DVSO
di met hyl sul phoxi de dppf 1, 1'-bi s(di phenyl phosphi no)ferrocene EDC

N- ( 3-di net hyl am nopr opyl ) - Nd- et hyl car bodi i m de hydrochl ori de ESI el ectron
spray i oni %611'% (i5OrIZ-IZI—[ZE{BJI[MI-mEh@lkﬁa-ﬁhélﬁlnﬁb-dihww&oloﬁ,4-h]quinazo|in-2-

yhamino]pyrazol-1-yllethyl]piperazin-1-yllethanol;

1167 N-[1-[2-[4-(2-methoxyethyl)piperazin-1-yllethyl]pyrazol-3-yl]-8-methyl-9-phenyl-
5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;

1217 9-[(3-methoxyphenyl)methyl]-8-methyl-N-(1-methylpyrazol-3-yl)-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1.210 9-[4-(difluoromethoxy)phenyl]-N-[1-(2-methoxyethyl) pyrazol-3-yl]-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1.208 9-benzyl-N-[1-(2-dimethylaminoethyl)pyrazol-3-yl]-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1192 9-[(2-chlorophenyl)methyl]-N-[1-(2-methoxyethyl)pyrazol-3-yl]-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1182 8-methyl-9-phenyl-N-[1-(2-piperazin-1-ylethyl)pyrazol-3-yl]-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1180 9-(3-chlorothiophen-2-yl)-N-[1-(2-methoxyethyl)pyrazol-3-yl]-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1176 1-[4-[4-[[9-(4-methoxyphenyl)-8-methyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-
yllamino]pyrazol-1-yl]piperidin-1-yllethanone;

1175 N-[1-[2-[4-(dimethylamino)piperidin-1-yl]lethyl]pyrazol-3-yl]-8-methyl-9-phenyl-
5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;
9-(3-chlorothiophen-2-yl)-N-(1-ethylpyrazol-3-yl)-8-methyl-5,6-

dihydropyrazolo[3,4-h]quinazolin-2-amine;

1-181

1.202 9-[(2-chlorophenyl)methyl]-N-(1-ethylpyrazol-3-yl)-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1.924 N-(1-ethylpyrazol-3-yl)-8-methyl-9-[(3-methylphenyl)methyl]-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1.937 9-[4-(difluoromethoxy)phenyl]-N-(1-ethylpyrazol-3-yl)-8-methyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1936 9-[4-(difluoromethoxy)phenyl]-N-[1-(2-dimethylaminoethyl)pyrazol-4-yl]-8-
methyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;

130 9-(2-chlorophenyl)-N-(1-ethylpyrazol-3-yl)-8-methyl-5,6-dihydropyrazolo[3,4-
h]quinazolin-2-amine;

1-112  4-[[9-(2-chlorophenyl)-8-methyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-
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HATU O- ( 7- azabenzotri azol -1-y1)-N, N, N, Wt etramet hyl uroni um

hexaf | uor ophosphate HCI hydrochloric acid het hetero HPLC hi gh perfornmance

| i quid chwormataagoamphy HONI G base N-et hyl - N, N-di i sopr opy/PamiE®Pe01i1/062:83 i Pr 2NEt

di i sopropyl et hyl am ne (HONI G base) i PrOH i sopropanol cat. catalyst,

catal ytic conc. concentrated LC |iquid chromatography sin, solution M nolar

Me nethyl MeOH nethanol min mnute(s) nL mllilitres MPLC nedi um pressure

| i qui d chronmat ography MS mass spectronmetry MAN m crowave N normal NWP
yllamino]-3-methoxy-N-(1-methylpiperidin-4-yl)benzamide;

9-(2-chlorophenyl)-5,8-dimethyl-N-(1-propane-2-ylpyrazol-3-yl)-5,6-

40 dihydropyrazolo[3,4-h]quinazolin-2-amine;

142 9-(2-chlorophenyl)-5,8-dimethyl-N-(1-methylpyrazol-3-yl)-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

197 9-(2-chlorophenyl)-N-[2-methoxy-4-(4-methylpiperazin-1-yl)phenyl]-5,8-
dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;

1157 4-[[9-(2-chlorophenyl)-5,8-dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-
yllamino]-3-methoxy-N-(1-methylpiperidin-4-yl)benzamide;

1.8 4-[[9-(2-chlorophenyl)-5,8-dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-

yllamino]-3-methoxybenzoic acid;

The present invention further relates to hydrates, solvates, polymorphs, metabolites,

derivatives and prodrugs of compounds of general formula ().

In another aspect the invention relates to compounds of general formula (I) — or the

5  pharmaceutically acceptable salts thereof — as medicaments.

In another aspect the invention relates to compounds of general formula (I) — or the
pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

cancer, infections, inflammations and autoimmune diseases.

In another aspect the invention relates to compounds of general formula (I) — or the
10  pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

cancer.

In another aspect the invention relates to compounds of general formula (I) — or the
pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

non-small-cell lung cancers (NSCLC) and hepatocellular carcinomas (HCC).

15 In another aspect the invention relates to a method for the treatment and/or prevention of
cancer comprising administering a therapeutically effective amount of a compound of

general formula (I) — or one of the pharmaceutically acceptable salts thereof — to a human.

In another aspect the invention relates to a pharmaceutical preparation containing as

active substance one or more compounds of general formula (I) — or the pharmaceutically
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N- net hyl pyrrol i di none PBS phosphate-buffered saline WO

2012/ 010704PCT/ EP2011/ 062683 Pd-dppf 1, 1"-bi s(di phenyl phosphi no) ferrocene
pal | adi umyOI2pt2/addhl ori de di chl oronet hane Ph phenyl PK pharmpaciolobses i cs Pr
propyl Rf (Rf) retention factor RP reversed phase RT anbient tenperature s
second(s) TBTU O-(benzotriazol -1-y1)-N, N, AP, AP-tetranet hyl - uroni um

tetrafl uoroborate TEA triethylamne tert tertiary Tf trif late TFA
trifluoroacetic acid THF tetrahydrofuran TMS trinethylsilyl Tos tosyl tRet.
retention dccemableRlalis tHdeS L obsdriayd o xymeinayion wathi doan@itioasieedipients masiopl et

carriers.

In another aspect the invention relates to a pharmaceutical preparation comprising a
compound of general formula (I) — or one of the pharmaceutically acceptable salts thereof
5 — and atleast one further cytostatic or cytotoxic active substance, different from

formula (1).

Definitions

Terms that are not specifically defined here have the meanings that are apparent to the

10  skilled man in the light of the overall disclosure and the context as a whole.
As used herein, the following definitions apply, unless stated otherwise:

The use of the prefix Cy,, wherein x and y each represent a natural number (x < y),
indicates that the chains or ring structure or combination of chains and ring structure as a
whole, specified and mentioned in direct association, may consist of a maximum of y and

15 a minimum of x carbon atoms.

The indication of the number of members in groups that contain one or more
heteroatom(s) (heteroalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl)
relates to the total atomic number of all the ring members or chain members or the total of

all the ring and chain members.

20  Alkyl denotes monovalent, saturated hydrocarbon chains, which may be present in both
straight-chain (unbranched) and branched form. If an alkyl is substituted, the substitution
may take place independently of one another, by mono- or polysubstitution in each case,

on all the hydrogen-carrying carbon atoms.
The term "C,s-alkyl" includes for example HsC-, H;C-CH,-, H;C-CH,-CHo-,

25 H;C-CH(CHj3)-, H;C-CH-CH,-CHy-, H;C-CH-CH(CHa3)-, H;C-CH(CH3)-CHo-,
H3C-C(CHa)2-, H3C-CH,-CH,-CH,-CH,-, H3C-CH,-CH2-CH(CH3)-, H3C-CH,-CH(CH3)-CHa-,
H3C-CH(CH,)-CH,-CHy-, H3C-CH,-C(CHj3),-, H3C-C(CH3)-CHz-, H;C-CH(CH3)-CH(CHj3)-
and H;C-CH-CH(CH,CHj3)-.

Further examples of alkyl are methyl (Me; -CHa), ethyl (Et; -CH,CH3), 1-propyl (n-propyl;

30  n-Pr; -CH,CH,CHj3), 2-propyl (i-Pr; iso-propyl; -CH(CHs),), 1-butyl (n-butyl; n-Bu;
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Feat ures and advantages of the present invention will becone apparent from
the followi ng detail ed Exanples, which illustrate the fundanentals of the

i nvent i orwbyowapomii exanple, without restricting its scep®/EPERnAp®BRLI on of
t he conpounds according to the invention GCeneral Unless stated otherw se,
all the reactions are carried out in comrercially obtainable apparatus

usi ng nmethods that are commonly used in chem cal |aboratories. Starting
materials that are sensitive to air and/or noisture are stored under

pr ot ect i veCHiaSHaCHLCHE @rmettpongiopyl (soamityl orBu; a0, CRITIH)), 2 buayigsédasuteni t h

(hi tr ogen BF it SRR Bl Aot Lo b AR UYE BPth edoTd: RESRRI 1t oi n

Fepr esent eq bt m“ﬁﬂ’a'“s“t*?@?%%‘aw???"%h@“'t“‘*f’)c"”%m”m“‘“nc"“ﬂ e in the

vbnt o d-ugtehBf Aah e b dlsrrihd G R B TS B

reacti ans (acr(eHgﬁr;Hbcelds)ownetrnylarbuml({jmcagmaag)gr2rzecﬂmehny| Biprdpgpe or

S s B AR MRS S BT ALY, FApf 8 o

Clhr onat Ogr-@ﬂFQHlﬂTéqH}CEQGHD, %éWﬁHPPHzCHzCHIGHﬁCB I@enyl on r eadg;lmadedTLC
t -

by “Merck. CHMCEReRR G ERPYRZ e PR ar B CLRpe ey Zopn T

exggplbe c rmﬂJ(KWé)ZC mrcdﬂzmm_%,q-mémympemw (%H@smmmg@m wi th 38532"2%-

)r?_a Bri d]ée gﬁle”%‘b( éwl%‘gc%%eég?)t g”}i)%kﬂ 'ﬂ%@ég%g%?%gHmﬂﬁéunds are

2 et it St T

chr omat ogrza%ﬁﬁm%ﬁ%@fb%%{ m@@g@ﬁ&%ﬂaé&%m‘* r}y f? @ ladients are al so

ufseg,n :nd (tG‘rezOQaHe)ECH-Ig:HEE,dE?) hmger:nylaclﬁslglyIQJm@d-QC(G‘r%)gﬁm -hewmyhg- p(r;aatyl pg 25m_rrL

armon & ( M NEORE P ST G 1SR Eh-ead H B et Toertl

pr epa{jliaal \e- He{oﬁr) i Velﬁm:‘lgwe&mr emeeﬁtl?lggdamxyl e 1aRtifopthyt- 1Ipbatyexarrpl e corrﬁce)unds

Ragel ( naree KTy g HimdiBS-Sas ot e TEBETT) 28 TRV oG |

100 NH2, 2ZB4tylpivperdd, %- oEt‘yD(nms@tyl) Thenglarpougiits!-deay| @ddoghl et15| ng different

gr adi ents of DCM MeOH, with 0.1 % NH3 added to the MeOH. The anal ¥t| cal
HPLC (read®) 1A tems RrepY! eptylopentyit kexyk dieatyb osyhpeaviddeqyseleawithad agyifurifier h

col ums meggnhyn Agé [fstnt SARiSed @&%c@ﬂ%ﬁogﬁéﬂ% wufﬁh@uea&ﬁ}éébb%g BUHLBIRAL S

al so provided with a nass detector 1 n each case. mass
spect r2@scthgfﬁéd’tfrﬁ%ﬂ'ﬁt%”ysomﬁ'crf@ﬂfesrﬁrﬁdm'qqeﬁes/ IVB— ESI + for characterising

t he exanpl S..ac to_the inyenti duced usi

HPLC VB Bp TS WY EE A e aes e SOl & A beR s F080 683
chr omat ogrexphplenC falkyplasirndedreld atkylorgde by Agil ent . Corrpounds that elute at
the injection peak are given the retention tine tRet = 0.00. HPLC- nethods

oy SPaL | el SR B G BB 30 PR T L S B 98F

B: acet onirequites tivalRtiiny adanerBeFaotallpnthedevorsd $&8Bn&OB| prod @ drily/ removing a

G adi ezrgt : %ygpog%nétgm%?nBan alkyl. Corresponding groups are for example -CH; and -CHj,
-CH,CH,; and -CH,CH, or >CHCHj; etc.
The term "C44-alkylene" includes for example -(CH,)-, -(CHx-CHy)-, -(CH(CHs))-,
-(CH2-CH2-CHy)-, -(C(CHa)2)-, -(CH(CH2CHa))-, -(CH(CH3)-CHy)-, -(CH2-CH(CHs))-,
-(CH2-CH2-CH2-CHy)-, -(CH2-CH,-CH(CHa))-, -(CH(CH3)-CH-CHy)-,

30 -(CH2-CH(CH,)-CHy)-, -(CH2-C(CHa),)-, -(C (CH3)2-CH2)-, -(CH(CH,)-CH(CHa))-,

-(CH,-CH(CH.CHj3))-, -(CH(CH,CH3)-CHy)-, -(CH(CH,CH,CHz))-, -(CHCH(CHj) »)- and
-C(CH3)(CH.CH,)-.
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3.00 - 15.00 m n:variable (see individual nmethods) 15.00 - 17.00 min: 100 %
B prep. HPLC2 15HPLC. 333 and 334 Punps Colum: Waters Sunfire C18, 5 pm 30
x 100 mmwBan12/010w4 186002572 El uant: A: H20 + 0.2 % HCOBET/HB201ame168Ri tril e
(HPLC grade) + 0.2 % HCOOH Det ection: UV/ Vi s-155 Fl ow. 50 ni/mn
20Gadient:0.00 mn:5 %B 3.00 - 15.00 m n:variable (see individual

nmet hods) 15.00 - 17.00 mn: 100 % B anal ytical Method A HPLCAgilent 1100
Series M51100 Series LG/ MSD SL (MMES + APCI, + 3000 V, Quadrupol, Gl956B)
MBD si gnalOtset texampleScai afigdene?@re riéflylend usthiehe propylnedgemetblBihylerz, pm
135 A, 30 x 3020 e mM. NHAHCO3/ 20 M
ND (b = tidsre, oAbV ERPY B 1 IR Y UR hier b EMANYS ATt PAIETE
(bandwi dt h Bdmﬁalﬁ)&[br@bﬂen@f f2, 2memwr’6p@rrme HIDdimed®lbropylersd, e p1,3-diMethph peak
wi dt h> 00025 i n 0@%@ i njection2 pL standard injection flowl.0 nL/mn
col um te %F?é‘?rl?r g‘%t?adl ent0.0 - 1.0 mnl5%4 95%B 1.0 - 1.6 min95 %B

L 3, et e fghins, el b S gt

MSD si gnalde§eition agsmsaatalithe cszQ@ewabw)@omrlgfﬁﬂmtw%thexerremdmgmm@rQf pm

135 A, 30 g5 t?o 1 é{HPnEO'.Lgm rcg@fetne N%lude%%mé%%trﬁhé@ta% SN AHACEES 20
rrMNHS(pH— .5) B: MeOH rade) detection signa 25471 214 nm

(bandW| dt hi-@ethylor @?Yéerﬁ@ez'dﬂqtﬁwgrﬁé)ﬁﬁ'ﬁ%ﬂThﬁ'@@thYlngean@Uj hﬁ]d'@?@wetmleﬂ)enm peak
Wi dt h> 000I%e argove %eflnlt?on 1)or alkylene also applies if alkylene is part of another group such as

10  for example in HO-C,,-alkylenamino or H,N-C,.,-alkylenoxy.

Unlike alkyl, alkenyl consists of at least two carbon atoms, wherein at least two adjacent
carbon atoms are joined together by a C-C double bond. If in an alkyl as hereinbefore
defined having at least two carbon atoms, two hydrogen atoms on adjacent carbon atoms
are formally removed and the free valencies are saturated to form a second bond, the

15  corresponding alkenyl is formed.

Examples of alkenyl are vinyl (ethenyl), prop-1-enyl, allyl (prop-2-enyl), isopropenyl,
but-1-enyl, but-2-enyl, but-3-enyl, 2-methyl-prop-2-enyl, 2-methyl-prop-1-enyl,
1-methyl-prop-2-enyl, 1-methyl-prop-1-enyl, 1-methylidenepropyl, pent-1-enyl,
pent-2-enyl, pent-3-enyl, pent-4-enyl, 3-methyl-but-3-enyl, 3-methyl-but-2-enyl,

20  3-methyl-but-1-enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl,
2,3-dimethyl-but-3-enyl, 2,3-dimethyl-but-2-enyl, 2-methylidene-3-methylbutyl,
2,3-dimethyl-but-1-enyl, hexa-1,3-dienyl, hexa-1,4-dienyl, penta-1,4-dienyl, penta-
1,3-dienyl, buta-1,3-dienyl, 2,3-dimethylbuta-1,3-diene etc.

By the generic terms propenyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, hexa-

25  dienyl, heptadienyl, octadienyl, nonadienyl, decadienyl etc. without any further definition
are meant all the conceivable isomeric forms with the corresponding number of carbon
atoms, i.e. propenyl includes prop-1-enyl and prop-2-enyl, butenyl includes but-1-enyl,
but-2-enyl, but-3-enyl, 1-methyl-prop-1-enyl, 1-methyl-prop-2-enyl etc.

Alkenyl may optionally be present in the cis or trans or E or Z orientation with regard to

30  the double bond(s).

The above definition for alkenyl also applies when alkenyl is part of another group such

as for example in Cy,-alkenylamino or C,.,-alkenyloxy.
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injection2 pL standard injection flowl.0 nL/mn colum tenperature 40C

gradient0.0 - 1.0 mMin20% 4 95%B 1.0 - 2.0 mn9%5%B 2.0 - 2.1 mMn9 %4 20

% B 2.1 -R020m/n2®% B Method C HPLCAgil ent 1100 Seri ePCVEP2Q0/08583 €S

LG MsD (APl -ES + 3000 V, Quadrupol, G6140A) MSD signal settings Scan pos

150- 750 col ummAgil ent. Zorbax SB, 08, 3.5 pm 80 A 50 x 2.1 mm col um,

Part. No.: 871700-906 eluantA: water + 0.11 %formc acid B: acetonitrile

(HPLC grade) + 0.1 % formc acid detection signal UV 254/ 214/230 nm

(bandwi dt HUrBike ratkyderes) adkediyienesqumsistsuof st ngest t\&@@arbodﬁommwrsérelp at4ea&t mm peak

wi dth> 0.01.mn ectionl.5 pL sta n |

ol umn ¢ erfEAE, P s Bl haiei§agoseter 8 Bt deup B8 T et et afion o

B 3098- 1. r%?el\;gbag% &Séfﬂedﬁa%@ al 1633t twa2cdrbo a%s‘é/:ohﬂo Mpdidogen Btorﬂer,tgékgadeﬁnt

11 eries er + APCl, + adr

G1956B) Néﬁr%q” ans 854 {orrnal rgemeiaeé %ﬁ Fe%b%e%ﬂsﬁ{ﬁ/&a “Faéﬁ%/"ozf? %“d 08,

3.5 pms 8MoAd, the cerr@spbnaimgatkenylgneRafdrmetio. : 871700- 906 el uant A© water +

0.11 % formc acid B: MeOH (HPLC grade) detection signal UV 254/214/230 nm

(bandwi dt ﬁ@mm%sfféraéﬁﬂfw%lef%re§H@@V|ﬁ0@rﬂ%@@@yleﬂgo1'm thenyleneeputeaylengym peak

wi dt h> 0. Ol H/\"/EQ('%) F%}]e'ﬂh %ﬁﬁétﬁﬂéthénﬂénét1ai‘&ﬁ{e%ylé1h&ﬁﬁén‘én ety Iene

2012/010704PCT 01%/ 062683 flowl. O mn col urm tenp era?ure 45C
1,1-dimethylpropenylene, 2,2- dlmethylpropenylene 1,2- dlmethylpropenylene

1,3-dimethylpropenylene, hexenylene etc.

10 By the generic terms propenylene, butenylene, pentenylene, hexenylene etc. without any
further definition are meant all the conceivable isomeric forms with the corresponding
number of carbon atoms, i.e. propenylene includes 1-methylethenylene and butenylene
includes 1-methylpropenylene, 2-methylpropenylene, 1,1-dimethylethenylene and

1,2-dimethylethenylene.

15 Alkenylene may optionally be present in the cis or trans or E or Z orientation with regard
to the double bond(s).

The above definition for alkenylene also applies when alkenylene is a part of another

group as in for example HO-C,.,-alkenylenamino or H,N-C,.,-alkenylenoxy.

Unlike alkyl, alkynyl consists of at least two carbon atoms, wherein at least two adjacent
20 carbon atoms are joined together by a C-C triple bond. If in an alkyl as hereinbefore
defined having at least two carbon atoms, two hydrogen atoms in each case at adjacent
carbon atoms are formally removed and the free valencies are saturated to form two
further bonds, the corresponding alkynyl is formed.
Examples of alkynyl are ethynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl,
25  but-3-ynyl, 1-methyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-ynyl,
3-methyl-but-1-ynyl, hex-1-ynyl, hex-2-ynyl, hex-3-ynyl, hex-4-ynyl, hex-5-ynyl etc.
By the generic terms propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl,
decynyl etc. without any further definition are meant all the conceivable isomeric forms
with the corresponding number of carbon atoms, i.e. propynyl includes prop-1-ynyl and
30  prop-2-ynyl, butynyl includes but-1-ynyl, but-2-ynyl, but-3-ynyl, 1-methyl-prop-1-ynyl,
1-methyl-prop-2-ynyl, etc.

If a hydrocarbon chain carries both at least one double bond and also at least one triple
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gradient0.0 - 1.5 mn20% 4 95%B 1.5 - 2.1 mn9 %B 2.1 - 2.2 mn9 %4 20
%B 2.2 - 2.4 mMmn20% B Method E HPLCAgi Il ent 1100 Series MS1100 Series

LC MBD SIwONM2AG074 APCI , + 3000 V, Quadrupol, Gl1956B) MBDT4iPgialo6xes ti ngs
Scan pos 100- 750 columWaters, XBridge, C18, 3.5 pm 135 A, 30 x 2.1 mm
columm, Part. No.: 186003020 eluantA: 5 mM NH4HCO3/20 mMM NH3 (pH = 9.5) B:
acetonitrile (HPLC grade) detection signal UV 254/ 214 nm (bandw dth 8,
reference off) spectrunrange: 190 - 400 nm step: 2.0 nm peak w dt h>0005
mn (0.1 Hondnpyeddfindiod itilelsiga o thechlkyryestibgroug.l owl. 0 L/ m n col um
tenperature 35C gradient0.0 - 1.0 mnl5%4 95%B 1.0 - 1.6 mMn95 %B 1.6 -
1.7 m n95 Mheabpyeggefinition for alkgnyl aisgappiavf RNyl isHArCAhaNAer aroo@. 88N es

MS1200 Serd e Mekné APE- ESikinvds P st fy upol , G6140A) MSD si gnal
settings Scan %@ o2 56 co nﬁ %8. eer)l(fgﬂl‘%or bax SB, C8, 3.5 pm 80 A 50 x

2.1 mmcolum, Part. No.: 871700 906 eluantA: water + 0.11 %formc acid
B: acet oni Lﬂ"r“i‘? @'W%M&#@S@tswff%r'%% twi@ icarb@etatens. d’r‘f‘%ﬁ'@rﬁil'wt two

254/ 214/ 23y 4H8h( QQ‘BQM"'&%rﬁs %re "cﬁﬁ&f @g%eefb&)a TNECHpEMBHIIFK. in1R0 atkyfere BN
step: 4.0 nm peak w dth> 0.0 injectionl.5 pL standard

i nj ecti on fergjasfarerdsfines hé‘é'ﬂQJﬁHe@@rPﬁ@rCafh&’P@t%ﬁi tyP AWA©QE0 atpros ip eash gpsRL 5% 4

ﬁ/g;’@h Ble75at -adfac@ntTtdion Yokhsla® formal2reMNEP abl 4nd Fre&ovBichcidd are 2athrdtedle % B
form two further bonds, the corresponding alkynylene is formed.

Examples of alkynylene are ethynylene, propynylene, 1-methylethynylene, butynylene,

10  1-methylpropynylene, 1,1-dimethylethynylene, 1,2-dimethylethynylene, pentynylene,
1,1-dimethylpropynylene, 2,2-dimethylpropynylene, 1,2-dimethylpropynylene,
1,3-dimethylpropynylene, hexynylene etc.

By the generic terms propynylene, butynylene, pentynylene, hexynylene etc. without any
further definition are meant all the conceivable isomeric forms with the corresponding

15 number of carbon atoms, i.e. propynylene includes 1-methylethynylene and butynylene
includes 1-methylpropynylene, 2-methylpropynylene, 1,1-dimethylethynylene and
1,2-dimethylethynylene.

The above definition for alkynylene also applies if alkynylene is part of another group, as

in HO-C,.y-alkynyleneamino or H,N-C,.,-alkynyleneoxy, for example.
20 By heteroatoms are meant oxygen, nitrogen and sulphur atoms.

Haloalkyl (haloalkenyl, haloalkynyl) is derived from the previously defined alkyl

(alkenyl, alkynyl) by replacing one or more hydrogen atoms of the hydrocarbon chain
independently of one another by halogen atoms, which may be identical or different. If a
haloalkyl (haloalkenyl, haloalkynyl) is to be further substituted, the substitutions may
25  take place independently of one another, in the form of mono- or polysubstitutions in each

case, on all the hydrogen-carrying carbon atoms.
Examples of haloalkyl (haloalkenyl, haloalkynyl) are -CF;, -CHF,, -CH,F, -CF,CF3,
-CHFCF;, -CH,CF3, -CF,CHs, -CHFCHa;, -CF,CF,CF;, -CF,CH,CHj3, -CF=CF,, -CCI=CHy,
-CBr=CHy,, -CI=CH, -C=C-CF,, -CHFCH,CHjs, -CHFCH,CF; etc.

30  From the previously defined haloalkyl (haloalkenyl, haloalkynyl) are also derived the

terms haloalkylene (haloalkenylene, haloalkynylene). Haloalkylene (haloalkenyl,
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HPLCAgi | ent 1100 Series M51100 Series LC/ MSD (API-ES +/- 3000 V, Quadrupol,
Gl946D) MsD signal settingsScan pos 120 - 900, Scan neg 120 - 900

col umpheworzerarp70RPart. No. 00M 4439-BO CE; Gemini 3 pmpCTER2011062683 20 X
2.0 mmcolum eluantA: 5 nmM NHAHCG3/ 20 mM NH3 (pH = 9.5) B: acetonitrile
(HPLC grade) detection signal U 254 nm (bandwi dth 1, reference off)
spectrunrange: 250 - 400 nm step: 1 nmpeak wdth<0.01 mn (0.1 s)
injectionl0 pL standard injection flowl.0 nL/m n col unm tenperatured40C

gr adi ent 0.Haleadkynyt), nnliké Aadalid Bs bivalent2nd euigsYBd Rin8ing dirthers, IFdmatyd 5 %

B The con‘qﬁ)unds %cc rding to fhe invention are prepared, b Lhtl met hods of
synt hesi s TS SER SPB1GY BAPEREPIST LY DEZoBA e Ao BIE e haloRl er . i n whi ch
the subst 'é&%&?ﬁg@@g%%?i@?&lexfaﬂ{p@l@@ FEHE-de. (EaREAYS ald VEAFCHF- or

her ei nbef or e. are intended as an illustration of
i nventi on,>GliGHebatC.restricting its subject matter and the scope of the

coPouns AT eBulEcs SR80 e Bk BB B e

prepared gradpgously to known conpounds or nethods descri bed herein.
Subst ances described in the literature are prepared according to the

publ i shed od t hesi , ra 0 and summary of the
synt hesi s -ﬁé&%ﬂ (ﬁ{;s %ﬁuoﬁﬁé’@mn%&m# %&%@rﬂ%%@%@e 1
"'Cl(Method D) R2, NBoc Var. 2bE | for (hetero)aromatic hydrazines with R2 =
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anal ogous tweatgattegether. If a cycloalkyl is to be substituted, the substitutions may take place
independently of one another, in the form of mono- or polysubstitutions in each case, on
all the hydrogen-carrying carbon atoms. Cycloalkyl itself may be linked as a substituent
15  to the molecule via every suitable position of the ring system.
Examples of cycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
bicyclo[2.2.0]hexyl, bicyclo[3.2.0]heptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octyl,
bicyclo[4.3.0]nonyl  (octahydroindenyl), bicyclo[4.4.0]decyl (decahydronaphthalene),
bicyclo[2.2.1]heptyl (norbornyl), bicyclo[4.1.0]heptyl (norcaranyl), bicyclo-[3.1.1]heptyl
20  (pinanyl), spiro[2.5]octyl, spiro[3.3]heptyl etc.
The above definition for cycloalkyl also applies if cycloalkyl is part of another group as in

Cxy-cycloalkylamino or C,,-cycloalkyloxy, for example.

If the free valency of a cycloalkyl is saturated, then an alicyclic group is obtained.

The term cycloalkylene can thus be derived from the previously defined cycloalkyl.
25  Cycloalkylene, unlike cycloalkyl, is bivalent and requires two binding partners. Formally,
the second valency is obtained by removing a hydrogen atom from a cycloalkyl.

Corresponding groups are for example

oL P

cyclohexyl and ‘or ” or (cyclohexylene).

The above definition for cycloalkylene also applies if cycloalkylene is part of another
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The term cycloalkenylene can thus be derived from the previously defined cycloalkenyl.

Cycloalkenylene, unlike cycloalkenyl, is bivalent and requires two binding partners.
25 Formally the second valency is obtained by removing a hydrogen atom from a

cycloalkenyl. Corresponding groups are for example

cyclopentenyl and or s or or (cyclopentenylene)

etc.

The above definition for cycloalkenylene also applies when cycloalkenylene is part of

30 another group as in HO-C,.,-cycloalkenyleneamino or H,N-C,.,-cycloalkenyleneoxy, for
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example.

Aryl denotes a mono-, bi- or tricyclic group with at least one aromatic carbocycle.
Preferably it denotes a monocyclic group with six carbon atoms (phenyl) or a bicyclic
group with nine or ten carbon atoms (two six-membered rings or one six-membered ring
5 with a five-membered ring), wherein the second ring may also be aromatic or, however,
may also be saturated or partially saturated. If an aryl is to be substituted, the
substitutions may take place independently of one another, in the form of mono- or
polysubstitutions in each case, on all the hydrogen-carrying carbon atoms. Aryl itself may

be linked as a substituent to the molecule via every suitable position of the ring system.

10 Examples of aryl are phenyl, naphthyl, indanyl (2,3-dihydroindenyl), indenyl, anthracenyl,
phenanthrenyl, tetrahydronaphthyl (1,2,3,4-tetrahydronaphthyl, tetralinyl), dihydronaphthyl
(1,2- dihydronaphthyl), fluorenyl etc.
The above definition of aryl also applies when aryl is part of another group as in

arylamino or aryloxy, for example.

15  If the free valency of an aryl is saturated, then an aromatic group is obtained.

The term arylene can also be derived from the previously defined aryl. Arylene, unlike
aryl, is bivalent and requires two binding partners. Formally, the second valency is formed

by removing a hydrogen atom from an aryl. Corresponding groups are e.g.

phenyl and or ‘ or ™ (0, m, p-phenylene),

20 naphthyl and * T oor or etc.
The above definition for arylene also applies when arylene is part of another group as in

HO-aryleneamino or H,N-aryleneoxy for example.

Heterocyclyl denotes ring systems, which are derived from the previously defined
cycloalkyl, cycloalkenyl and aryl by replacing one or more of the groups -CH,-
25  independently of one another in the hydrocarbon rings by the groups -O-, -S- or -NH- or
by replacing one or more of the groups =CH- by the group =N-, wherein a total of not

more than five heteroatoms may be present, at least one carbon atom may be present
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between two oxygen atoms and between two sulphur atoms or between one oxygen and
one sulphur atom and the ring as a whole must have chemical stability. Heteroatoms may
optionally be present in all the possible oxidation stages (sulphur = sulphoxide -SO-,
sulphone -SO,-; nitrogen - N-oxide). In a heterocyclyl there is no heteroaromatic ring,
i.e. no heteratom is part of an aromatic system.

A direct result of the derivation from cycloalkyl, cycloalkenyl and aryl is that
heterocyclyl is made up of the subgroups monocyclic heterorings, bicyclic
heterorings, tricyclic heterorings and spiro-heterorings, which may be present in
saturated or unsaturated form. By unsaturated is meant that there is at least one double
bond in the ring system in question, but no heteroaromatic system is formed. In bicyclic
heterorings two rings are linked together so that they have at least two (hetero)atoms in
common. In spiro-heterorings a carbon atom (spiroatom) belongs to two rings together. If
a heterocyclyl is substituted, the substitutions may take place independently of one
another, in the form of mono- or polysubstitutions in each case, on all the hydrogen-
carrying carbon and/or nitrogen atoms. Heterocyclyl itself may be linked as a substituent

to the molecule via every suitable position of the ring system.

Examples of heterocyclyl are tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
thiazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, oxiranyl,
aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl, morpholinyl, thiomorpholinyl,
homomorpholinyl, homopiperidinyl, homopiperazinyl, homothiomorpholinyl,
thiomorpholinyl-S-oxide, thiomorpholinyl-S,S-dioxide, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, [1,4]-oxazepanyl, tetrahydrothienyl, homothiomorpholinyl-S,S-
dioxide, oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl, dihydropyridyl,
dihydro-pyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-oxide, tetrahydro-
thienyl-S, S-dioxide, homothiomorpholinyl-S-oxide, 2,3-dihydroazet, 2H-pyrrolyl, 4H-
pyranyl, 1,4-dihydropyridinyl, 8-azabicyclo[3.2.1]octyl, 8-azabicyclo[5.1.0]octyl, 2-oxa-5-
azabicyclo[2.2.1]heptyl, 8-oxa-3-aza-bicyclo[3.2.1]octyl, 3,8-diaza-bicyclo[3.2.1]octyl, 2,5-
diaza-bicyclo-[2.2.1]heptyl, 1-aza-bicyclo[2.2.2]octyl, 3,8-diaza-bicyclo[3.2.1]octyl, 3,9-
diaza-bicyclo[4.2.1]nonyl, 2,6-diaza-bicyclo[3.2.2]nonyl, 1,4-dioxa-spiro[4.5]decyl, 1-oxa-
3,8-diaza-spiro[4.5]decyl, 2,6-diaza-spiro[3.3]heptyl, 2,7-diaza-spiro[4.4]nonyl, 2,6-diaza-
spiro[3.4]octyl, 3,9-diaza-spiro[5.5]undecyl, 2,8-diaza-spiro[4.5]decyl etc.

Further examples are the structures illustrated below, which may be attached via each

hydrogen-carrying atom (exchanged for hydrogen):
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The above definition of heterocyclyl also applies if heterocyclyl is part of another group
as in heterocyclylamino or heterocyclyloxy for example.

If the free valency of a heterocyclyl is saturated, then a heterocyclic group is obtained.

5 The term heterocyclylene is also derived from the previously defined heterocyclyl.

Heterocyclylene, unlike heterocyclyl, is bivalent and requires two binding partners.

-33-
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Formally, the second valency is obtained by removing a hydrogen atom from a

heterocyclyl. Corresponding groups are for example

O T R
piperidinyl and for Ao |

N ." ' 5\] i N i N
2,3-dihydro-1H-pyrrolyl and H or e or H or H otc.

5  The above definition of heterocyclylene also applies if heterocyclylene is part of another

group as in HO-heterocyclyleneamino or H,N-heterocyclyleneoxy for example.

Heteroaryl denotes monocyclic heteroaromatic rings or polycyclic rings with at least one
heteroaromatic ring, which compared with the corresponding aryl or cycloalkyl
(cycloalkenyl) contain, instead of one or more carbon atoms, one or more identical or
10 different heteroatoms, selected independently of one another from among nitrogen,
sulphur and oxygen, wherein the resulting group must be chemically stable. The
prerequisite for the presence of heteroaryl is a heteroatom and a heteroaromatic system.
If a heteroaryl is to be substituted, the substitutions may take place independently of one
another, in the form of mono- or polysubstitutions in each case, on all the hydrogen-
15  carrying carbon and/or nitrogen atoms. Heteroaryl itself may be linked as a substituent to

the molecule via every suitable position of the ring system, both carbon and nitrogen.

Examples of heteroaryl are furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl,
pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxide, pyrrolyl-N-oxide, pyrimidinyl-N-
20 oxide, pyridazinyl-N-oxide, pyrazinyl-N-oxide, imidazolyl-N-oxide, isoxazolyl-N-oxide,
oxazolyl-N-oxide, thiazolyl-N-oxide, oxadiazolyl-N-oxide, thiadiazolyl-N-oxide, triazolyl-N-
oxide, tetrazolyl-N-oxide, indolyl, isoindolyl, benzofuryl, benzothienyl, benzoxazolyl,
benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl,
quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl, benzotriazinyl, indolizinyl,
25  oxazolopyridyl, imidazopyridyl, naphthyridinyl, benzoxazolyl, pyridopyridyl, purinyl,
pteridinyl, benzothiazolyl, imidazopyridyl, imidazothiazolyl, quinolinyl-N-oxide, indolyl-N-
oxide, isoquinolyl-N-oxide, quinazolinyl-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-

oxide, indolizinyl-N-oxide, indazolyl-N-oxide, benzothiazolyl-N-oxide, benzimidazolyl-N-

-34-



No. Structure tret [m n]
PCT/EP2011/062683

1.00 251.0 C CG19 O

A 0.97 195.2 F C17 5 * 0.97 231.2 C
Met hod of analysis G18 O C *
WO 2012/010704

[ MtHr

oxide etc.

Further examples are the structures illustrated below, which may be attached via each

hydrogen-carrying atom (exchanged for hydrogen):
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The above definition of heteroaryl also applies when heteroaryl is part of another group

as in heteroarylamino or heteroaryloxy, for example.

If the free valency of a heteroaryl is saturated, a heteroaromatic group is obtained.

5 The term heteroarylene can therefore be derived from the previously defined heteroaryl.

Heteroarylene, unlike heteroaryl, is bivalent and requires two binding partners. Formally,
the second valency is obtained by removing a hydrogen atom from a heteroaryl.

Corresponding groups are for example

pyrrolyl and

10  The above definition of heteroarylene also applies when heteroarylene is part of another

group as in HO-heteroaryleneamino or H,N-heteroaryleneoxy, for example.

The above-mentioned bivalent groups (alkylene, alkenylene, alkynylene etc.) may also be
a part of composite groups (e.g. H.N-C4_salkylene or HO-C,_salkylene-). In this case one of
the valencies is saturated by the attached group (in this case: -NH,, -OH), so that a
15 composite group of this kind in this nomenclature amounts in total to only a monovalent

substituent.

By substituted is meant that a hydrogen atom which is bound directly to the atom under
consideration, is replaced by another atom or another group of atoms (substituent).
Depending on the starting conditions (number of hydrogen atoms) mono- or
20  polysubstitution may take place on one atom. Substitution with a particular substituent is
only possible if the permitted valencies of the substituent and of the atom that is to be
substituted correspond to one another and the substitution leads to a stable compound

(i,e. to a compound which is not converted spontaneously, e.g. by rearrangement,
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cyclisation or elimination).

Bivalent substituents such as =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR, =N, or the like,
may only be substituents at carbon atoms, wherein the bivalent substituent =O may also
be a substituent at sulphur. Generally, substitution may be carried out by a bivalent
substituent only at ring systems and requires replacement by two geminal hydrogen
atoms, i.e. hydrogen atoms that are bound to the same carbon atom that is saturated prior
to the substitution. Substitution by a bivalent substituent is therefore only possible at the

group -CH,. or sulphur atoms of a ring system.

Stereochemistry/Solvates/Hydrates: Unless stated otherwise a structural formula given

in the description or in the claims or a chemical name refers to the corresponding
compound itself, but also encompasses the tautomers, stereocisomers, optical and
geometric isomers (e.g. enantiomers, diastereomers, E/Z isomers, etc.), racemates,
mixtures of separate enantiomers in any desired combinations, mixtures of diastereomers,
mixtures of the forms mentioned hereinbefore (if such forms exist) as well as salts,
particularly pharmaceutically acceptable salts thereof. The compounds and salts
according to the invention may be present in solvated form (e.g. with pharmaceutically
acceptable solvents such as e.g. water, ethanol etc.) or in unsolvated form. Generally, for
the purposes of the present invention the solvated forms, e.g. hydrates, are to be

regarded as of equal value to the unsolvated forms.

Salts: The term "pharmaceutically acceptable" is used herein to denote compounds,
materials, compositions and/or formulations which are suitable, according to generally
recognised medical opinion, for use in conjunction with human and/or animal tissue and
do not have or give rise to any excessive toxicity, irritation or immune response or lead to

other problems or complications, i.e. correspond overall to an acceptable risk/benefit ratio.

The term "pharmaceutically acceptable salts" relates to derivatives of the chemical
compounds disclosed in which the parent compound is modified by the addition of acid or
base. Examples of pharmaceutically acceptable salts include (without being restricted
thereto) salts of mineral or organic acids in relation to basic functional groups such as for
example amines, alkali metal or organic salts of acid functional groups such as for
example carboxylic acids, etc. These salts include in particular acetate, ascorbate,
benzenesulphonate, benzoate, besylate, bicarbonate, bitartrate, bromide/hydrobromide,
Ca-edetate/edetate, camsylate, carbonate, chloride/hydrochloride, citrate, edisylate,

ethane disulphonate, estolate, esylate, fumarate, gluceptate, gluconate, glutamate,

-37-



CC28 5 01.14 2452 CC29 501.08261.2 CC30 5 0 1.06 261.2 C
C31 5 C * 1.12 265.2 CC32 50 0.90 261.2 C Preparation of 0-01 by
chl ori natworro(zmbvtead C) PCT/EP2011/062683

glycolate, glycollylarsnilate, hexylresorcinate, hydrabamine, hydroxymaleate,
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, malate, maleate, mandelate,
methanesulphonate, mesylate, methylbromide, methylnitrate, methylsulphate, mucate,
napsylate, nitrate, oxalate, pamoate, pantothenate, phenyl acetate,
5 phosphate/diphosphate, polygalacturonate, propionate, salicylate, stearate, subacetate,
succinate, sulphamide, sulphate, tannate, tartrate, teoclate, toluenesulphonate,
triethiodide, ammonium, benzathine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumin and procaine. Other pharmaceutically acceptable salts may
be formed with cations of metals such as aluminium, calcium, lithium, magnesium,
10  potassium, sodium, zinc, etc. (cf. also Pharmaceutical salts, Birge, S.M. et al., J. Pharm.
Sci., (1977), 66, 1-19).
The pharmaceutically acceptable salts of the present invention may be prepared starting
from the parent compound which carries a basic or acidic functionality, by conventional
chemical methods. Generally, such salts may be synthesised by reacting the free acid or
15 base form of these compounds with a sufficient amount of the corresponding base or acid
in water or an organic solvent such as for example ether, ethyl acetate, ethanol,

isopropanol, acetonitrile (or mixtures thereof).

Salts of acids other than those mentioned above, which are useful for example for
purifying or isolating the compounds from the reaction mixtures (e.g. trifluoroacetates), are

20  also to be regarded as part of the invention.

In a representation such as for example

3
(x\ X
le Aj | A/
|
X" or N or
the letter A has the function of a ring designation in order to make it easier, for example, to

indicate the attachment of the ring in question to other rings.

25  For bivalent groups in which it is crucial to determine which adjacent groups they bind and
with which valency, the corresponding binding partners are indicated in brackets, where

necessary for clarification purposes, as in the following representations:
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C-01 (525 ng, 3.22 mmol) and oxalyl chloride (515 pL, 5.84 mmol) are
stirred in anhydrous DCM for 12 h at RT. The reaction m xture is evaporated
t o dr yneswoantk/dfiomeher 5reacted i mredi ately. For the HPPCTawradiy965%383 he
reaction mxture is mxed with norpholine and the product is WO
2012/ 010704PCT/ EP2011/ 062683 det ected as al kyl ated norphol i ne derivative.
The [M+H] value found relates to this conpound. Anal ogously to 0-01 further
chl orinated di ketones D are synthesised using the correspondi ng
internediate C (Table 3). 5Tag@ye 3 No. Structure tret [mn] [ MH Method of
analysis 0-01 el C 0.23 224.3 F 0-02 el d 0.33 238.1 F 0-03 AdC 41 0.20
238.2 C 0-04 el d 0,45 2.3 C0-05 el Ilk

—N_ _N

(AL N7
‘ or (R)-C(O)NH- or  (R®-NHC(O)-;

Groups or substituents are frequently selected from among a number of alternative
groups/ substituents with a corresponding group designation (e.g. R? R® etc). If such a
group is used repeatedly to define a compound according to the invention in different
5 molecular parts, it must always be borne in mind that the various uses are to be regarded

as totally independent of one another.

By a therapeutically effective amount for the purposes of this invention is meant a
quantity of substance that is capable of obviating symptoms of illness or of preventing or

alleviating these symptoms, or which prolong the survival of a treated patient.

10 List of abbreviations

aa amino acid

Ac acetyl

equiv. equivalent(s)

Ar aryl

ATP adenosine triphosphate
Boc tert-butyloxycarbonyl

BSA bovine serum albumin

Bu butyl

d day(s)

TLC thin layer chromatography
DCC dicyclohexylcarbodiimide
DCM dichloromethane

DEA diethylamine

DIC diisopropylcarbodiimide
DIPEA N-ethyl-N,N-diisopropylamine (HUNIG-base)
DMA N,N-dimethylacetamide
DMAP 4-dimethylaminopyridine
DMF N,N-dimethylformamide

-30.



Cl 0.51 264.3 C0-06 el d 0.30 252.2 EDO07 el | 0.10 254.0 A No.
Structure tret [mn] [MH Method of analysis D08 el C ISl 0.54 286.2 C
0-09  * VED 2002/048704 PCT/EP2011/062683

DMF-DMA | N,N-dimethylformamide-dimethylacetal
DMSO dimethylsulphoxide
dppf 1,1'-bis(diphenylphosphino)ferrocene
N-(3-dimethylaminopropyl)-N4-ethylcarbodiimide
EDC hydrochloride
ESI electron spray ionization
Et ethyl
EtOH ethanol
h hour(s)
O-(7-azabenzotriazol-1-yl)-N,N, N’ N-tetramethyl-
HATU uronium hexafluorophosphate
HCI hydrochloric acid
het hetero
HPLC high performance liquid chromatography
HUNIG base | N-ethyl-N,N-diisopropylamine
i iso
iProNEt diisopropylethylamine (HUNIG base)
iPrOH isopropanol
cat. catalyst, catalytic
conc. concentrated
LC liquid chromatography
sin. solution
M molar
Me methyl
MeOH methanol
min minute(s)
mL millilitres
MPLC medium pressure liquid chromatography
MS mass spectrometry
MW microwave
N normal
NMP N-methylpyrrolidinone
PBS phosphate-buffered saline
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266.2 A D-10

11 0.64 278.2 B D-13 el

10

*C 00.66 3002 FD11 *d * 0.75 314.1 C 0-12
Cl * 0.74 292.2 B D14 __ | 0.32 276.3
PCT/EP2011/062683
1,1"-bis(diphenylphosphino)ferrocene palladium(ll)-
Pd-dppf dichloride dichloromethane
Ph phenyl
PK pharmacokinetics
Pr propyl
Rt (Rf) retention factor
RP reversed phase
RT ambient temperature
S second(s)
O-(benzotriazol-1-yl)-N,N,N’ N*-tetramethyl-uronium
TBTU tetrafluoroborate
TEA triethylamine
tert tertiary
Tf triflate
TFA trifluoroacetic acid
THF tetrahydrofuran
T™MS trimethylsilyl
Tos tosyl
tret retention time (HPLC)
TRIS tris(hydroxymethyl)-aminomethane
uv ultraviolet

WO 2012/010704

without restricting its scope:

Preparation of the compounds according to the invention

General

41]-

*

Features and advantages of the present invention will become apparent from the following

detailed Examples, which illustrate the fundamentals of the invention by way of example,

Unless stated otherwise, all the reactions are carried out in commercially obtainable
apparatus using methods that are commonly used in chemical laboratories. Starting
materials that are sensitive to air and/or moisture are stored under protective gas and

corresponding reactions and manipulations therewith are carried out under protective gas

c



CD15 * C 0.35294.3 C No. Structure tret [mn] [MH Mthod of
analysis 0-16 el C A 0.50 264.3 C D17 el C ISl 0.59 300.2 C
D 18 WO 2012/010704 PCT/EP2011/062683

(nitrogen or argon).
The compounds are named according to the Beilstein rules using the Autonom software
(Beilstein). If a compound is to be represented both by a structural formula and by its

nomenclature, in the event of a conflict the structural formula is decisive.

Microwave reactions are carried out in an initiator/reactor made by Biotage or Synthos
3000 and Monowave 300 made by the company Anton Paar in sealed containers

(preferably 2, 5 or 20 mL), preferably with stirring.

Chromatography
10  Thin layer chromatography is carried out on ready-made TLC plates of silica gel 60 on
glass (with fluorescence indicator F-254) made by Merck.
The preparative high pressure chromatography (HPLC) of the example compounds
according to the invention is carried out with columns made by Waters (names: Sunfire
C18, 5 um, 30 x 100 mm Part. No. 186002572; X-Bridge C18, 5 uym, 30 x 100 mm Part.
15 No. 186002982).

The compounds are eluted using either different gradients of H,O/acetonitrile or
H,O/MeOH, wherein preferably 0.1 % HCOOH is added to the water (acid conditions). For
chromatography under basic conditions H,O/acetonitrile gradients are also used, and the
water is made basic according to the following recipe: 5 mL of an ammonium hydrogen

20  carbonate solution (158 g to 1 L H,O) and 2 mL ammonia (7M in MeOH) are made up to
1 L with H,O.

The normal-phase preparative high pressure chromatography (HPLC) of the example
compounds according to the invention is carried out with columns made by Macherey &
Nagel (name: Nucleosil, 50-7, 40 x 250 mm) and VDSoptilab (name: Kromasil 100 NH,,

25 10 yM, 50 x 250 mm). The compounds are eluted using different gradients of DCM/
MeOH, with 0.1 % NH, added to the MeOH.

The analytical HPLC (reaction monitoring) of intermediate compounds is carried out
with columns made by Agilent, Waters and Phenomenex. The analytical equipment is also

provided with a mass detector in each case.

30  HPLC mass spectroscopy/UV spectrometry
The retention times/MS-ESI* for characterising the example compounds according to the

invention are produced using an HPLC-MS apparatus (high performance liquid
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el d d

CDh21

10

15

20

ISl 0.76 C D19 e Cl ISI 0.48 316.2 C D20 el I
el C ISI 0.73 314.2 C 0-22 el C C lel 0.67
WO 2012/010704 PCT/EP2011/062683
chromatography with mass detector) made by Agilent. Compounds that elute at the
injection peak are given the retention time tge. = 0.00.
HPLC-methods
Preparative
prep. HPLC1
HPLC: 333 and 334 Pumps
Column: Waters X-Bridge C18, 5 um, 30 x 100 mm, Part. No. 186002982
Eluant: A: 10 mM NH4HCO; in H,O; B: acetonitrile (HPLC grade)
Detection: UV/Vis-155
Flow: 50 mL/min
Gradient: 0.00 min: 5%B
3.00 - 15.00 min: variable (see individual methods)
15.00 — 17.00 min: 100 % B
prep. HPLC2
HPLC: 333 and 334 Pumps
Column: Waters Sunfire C18, 5 um, 30 x 100 mm, Part. No. 186002572
Eluant: A: H,O + 0.2 % HCOOH; B: acetonitrile (HPLC grade) + 0.2 % HCOOH
Detection: UV/Vis-155
Flow: 50 mL/min
Gradient: 0.00 min: 5%B
3.00 - 15.00 min: variable (see individual methods)
15.00 — 17.00 min: 100 % B
analytical
Method A
HPLC Agilent 1100 Series
MS 1100 Series LC/MSD SL (MM-ES + APCI, + 3000 V, Quadrupol,

MSD signal settings

column

eluant

G1956B)

Scan pos 120 - 750

Waters, XBridge, C18, 3.5 um, 135 A, 30 x 2.1 mm column,
Part. No: 186003020

A: 5 mM NH4HCO3/20 mM NH; (pH = 9.5)
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334.2 ¢ D23 l e Cd 0 1.26 277.2 (product mass) C No. Structure
tret [mn] [ MH Method of analysis 0-24 el C C ISl 0.64 350.2 C D25
el C C %02012810338. 2 C D 26 PCT/EP2011/062683

detection signal
spectrum

peak width

injection

flow

column temperature

gradient

Method B

HPLC
MS

MSD signal settings

column

eluant

detection signal
spectrum

peak width

injection

flow

column temperature

gradient

B: acetonitrile (HPLC grade)

UV 254/214 nm (bandwidth 8, reference off)
range: 190 — 400 nm; step: 2.0 nm

> 00025 min (0.05 s)

2 WL standard injection

1.0 mL/min

35°C

0.0 - 1.0 min 15%>95%B
1.0-1.6 min 95 %B

1.6 —1.7 min 95% > 15%B
1.7 -2.3 min 15 % B

Agilent 1100 Series

1100 Series LC/MSD SL (MM-ES + APCI, + 3000 V, Quadrupol,
G1956B)

Scan pos 120 - 750

Waters, XBridge, C18, 3.5 um, 135 A, 30 x 2.1 mm column,
Part. No.: 186003020

A: 5 mM NH4HCO3/ 20 mM NH; (pH = 9.5)

B:MeOH (HPLC grade)

UV 254/214 nm (bandwidth 8, reference off)

range: 190 — 400 nm; step: 2.0 nm

> 00025 min (0.05 s)

2 WL standard injection

1.0 mL/min

40°C

0.0 - 1.0 min 20% > 95%B
1.0-2.0 min 95 % B
2.0-2.1 min 95% > 20%B
2.1-2.3 min 20% B
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el

c

c

10 0.65 334.2 C D27 el C C
0.76 314.2 C D29

* C
WO 2012/010704

Method C

HPLC
MS
MSD signal settings

column

eluant

detection signal
spectrum

peak width

injection

flow

column temperature

gradient

Method D

HPLC
MS

MSD signal settings

column

eluant

detection signal
spectrum
peak width

injection

0 0.68 330.2 C 0-30

0.62 338.2 C D28 * C
*C 0 0.66 330.2
PCT/EP2011/062683

| ei

Agilent 1100 Series
1200 Series LC/MSD (API-ES + 3000 V, Quadrupol, G6140A)
Scan pos 150 — 750

Agilent. Zorbax SB, C8, 3.5 um, 80 A, 50 x 2.1 mm column, Part.

No.: 871700-906

A: water + 0.11 % formic acid

B: acetonitrile (HPLC grade) + 0.1 % formic acid
UV 254/214/230 nm (bandwidth 8, reference off)
range: 190 — 450 nm; step: 4.0 nm

> 0.01 min (0.2 s)

1.5 uL standard injection

1.1 mL/min

45°C

0.0 -1.75 min 15% >95%B
1.75-1.9 min 95%B

1.9 -1.92 min 95% > 15%B
1.92 - 2.1 min 15%B

Agilent 1100 Series

1100 Series LC/MSD SL (MM-ES + APCI, + 2500 V, Quadrupol,
G1956B)

Scan pos 70 — 500

Agilent Zorbax SB, C8, 3.5 um, 80 A, 50 x 2.1 mm column, Part.
No.: 871700-906

A: water + 0.11 % formic acid

B: MeOH (HPLC grade)

UV 254/214/230 nm (bandwidth 8, reference off)

range: 190 — 450 nm; step: 4.0 nm

> 0.01 min (0.2 s)

1.5 uL standard injection
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C D31 | e 5C C 0.67 334.2 C WD 2012/ 010704PCT/ EP2011/ 062683 No.
Structure tret [mn] [MH Method of analysis D32 el I 0 0.57 330.2 C
Pr epar at iwo 20f2/(0®1 by substitution with Boc-protected rgamER201no62683ret hod
D, Variant 2a) Chlorine conpound 0-01 (1.20 g, 6.43 mmol ) in anhydrous THF
(10 mL) is conbined at 5 -35C with N-ethyldiisopropylamne (1.10 niL, 6.43
nmol ) and 1-Boc- 1- net hyl hydrazine (0.969 nL, 6.43 mmol ), heated to RT and
stirred for 12 h at RT. The reaction mxture is evaporated down, the

resi due i sflbmken up in Et OACO miasired wi t h saturated amoni um chl ori de

sol ution, ter and s tur at sodi um chl oride solution, dried (Na2SO4),
filtered af uab"atﬁmpgf 4r¢iovif® Copti onal Iy the crude product may be purified
by chr omat g@idignty. 10Anal ogmusJysmn E-01 fzmr%her%l%taernedl ate conpounds E
are synt hesi sed using the c,ggrﬁ&spondl ng | 0r;%dl ate D and a hydrazi ne
conponent (Table 4). Table "@?ructur Pt [mn] [MH Method of
anal ysis E-01 el 2.1-2.2 min 95 % >20%B

22-24 min 20% B

Method E
HPLC Agilent 1100 Series
MS 1100 Series LC/MSD SL (MM-ES + APCI, + 3000 V, Quadrupol,

MSD signal settings

G1956B)
Scan pos 100 - 750

column Waters, XBridge, C18, 3.5 um, 135 A, 30 x 2.1 mm column,
Part. No.: 186003020
eluant A: 5 mM NH4HCO3/20 mM NH; (pH = 9.5)

detection signal

B: acetonitrile (HPLC grade)
UV 254/214 nm (bandwidth 8, reference off)

spectrum range: 190 — 400 nm; step: 2.0 nm

peak width > 0005 min (0.1 s)

injection 2 WL standard injection

flow 1.0 mL/min

column temperature 35°C

gradient 0.0-1.0min 15% > 95%B
1.0-1.6 min 95 % B
1.6 —1.7 min 95% > 15%B
1.7 -2.3 min 15 % B

Method F

HPLC Agilent 1100 Series

MS 1200 Series LC/MSD (API-ES + 2500 V, Quadrupol, G6140A)

MSD signal settings

column

Scan pos 75 - 500
Agilent Zorbax SB, C8, 3.5 um, 80 A, 50 x 2.1 mm column,
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NH 1 NBoc 1.03 297.3 C E-02 O NH 1 NBoc 0.96 297.3 C No. Structure tret

[mMmn] EmtHr Method of analysis E-03 el 1.02 309.3 C ? NH 1 NBoc
E-04 el WO 2012/010704 PCT/EP2011/062683
Part. No.: 871700-906
eluant A: water + 0.11 % formic acid

detection signal
spectrum

peak width

injection

flow

column temperature

gradient

Method G

HPLC
MS
MSD signal settings

column

eluant

detection signal
spectrum

peak width

injection

flow

column temperature

gradient

B: acetonitrile (HPLC grade) + 0.1 % formic acid
UV 254/214/230 nm (bandwidth 8, reference off)
range: 190 — 450 nm; step: 4.0 nm

> 0.01 min (0.2 s)

1.5 uL standard injection

1.1 mL/min

45°C

0.0-1.75 min 15% >95%B
1.75-1.9 min 95 %B

1.9 -1.92 min 95% > 15%B
1.92 - 2.1 min 15%B

Agilent 1100 Series

1100 Series LC/MSD (API-ES +/- 3000 V, Quadrupol, G1946D)
Scan pos 120 — 900, Scan neg 120 — 900

phenomenex; Part. No. 00M-4439-BO-CE; Gemini 3 um, C18,
110 A; 20 x 2.0 mm column

A: 5 mM NH4HCO3/20 mM NH; (pH = 9.5)

B: acetonitrile (HPLC grade)

UV 254 nm (bandwidth 1, reference off)

range: 250 — 400 nm; step: 1 nm

< 0.01 min (0.1 s)

10 yL standard injection

1.0 mL/min

40°C

0.0 - 2.5 min 5%->95%B
2.5-2.8 min 95 %B

2.8 -3.1 min 95%>5%B

The compounds according to the invention are prepared by the methods of synthesis
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1.13 323.4 C T NH 1 NBocl E-05 el 0 1.07 353.4 C T NH NBoc
eE-06 | NH 1 NBoc 1.11 311.1 C E-07 el 1111
WO 2012/010704 PCT/EP2011/062683

described hereinafter, in which the substituents of the general formulae have the
meanings given hereinbefore. These methods are intended as an illustration of the
invention, without restricting its subject matter and the scope of the compounds claimed to
these examples. Where the preparation of starting compounds is not described, they are
5 commercially obtainable or may be prepared analogously to known compounds or
methods described herein. Substances described in the literature are prepared according

to the published methods of synthesis.
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NH 1 NBoc 1.15 323.1 C eE-08] NH 1 NBoc 1.11 311.4 C No. Structure
tret [mn] [MH Method of analysis eE-091 NH 1 NBoc 0.84 313.1 F E-10
el NH 1 NBocoo70d. 67 345.2 A  eE-11 1 NH 1 PCT/EP2011/062683

General formula scheme and summary of the synthesis route

Var. 2a
O O
NH
o 0 Oxalyl 7 9 |2 R’
ly 2..NBoc |
1 choride R’ R X
R x | NH
X o (Method C) cl (Method D) ~2-NBoc
D
c Var. 2b E
for (hetero)aromatic
hydrazines with R2 = (Het)Ar:
1. R'COCI (Method A) Y
Var.2 | 5 DMAP (Method B) (Het) ArNHNH,
(Method D)
HCI
) 1. R2NHNH, 0 R’ (Method E)
0 O| 2 Me,NCR!(OMe),,
—
T\//[/ DMA N=-R2
X =\ -

X for R! = H, Me
Var. 1 B
HCOOEt,
" Me,NCH(OMe),, komsu ©OH O R’
DMA (Method F) | |(Method G) s
- 2
5 J< N°R
N
F2
POCI,,
s ; N R\ _<NH DMF
RAU NH | R N (Method H)
'O IR N
HONH, | NN 1
2 | R (Method I)
(Method I) N ,
X N R\ NH
N~
) ‘\H NH, |
(Method ) O Cl R1
Deprotection and/or
derivatisation H 2 = N
5 J N°R
F3 N

Novel compounds of general structure (I) may be prepared starting from cyclic 1,3-

diketones A by two different synthesis routes leading to the central component B:
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NBoc 1.07 325.1 F eE-12 | NH 1 NBoc 1 1.36 339.2 F E-13 el NH 1 NBoc
2 1.31 339.3 CE-14 | e NH1 NBoc lei 1.26 359.3 F No. Structure tret
[ M n] EmAMO 2Metthio4of anal ysis E- 15 PCT/EP2011/062683

The first variant (Var. 1) makes the intermediates B available by the reaction of suitable
diketones A with substituted hydrazines R'NHNH, and dimethylformamide-dimethylacetal
or analogous reagents.
The second variant (Var. 2) converts the starting compounds A by reaction with acid
5 chlorides R'COCI and subsequent rearrangement of the intermediate enol esters into the
triketones C, which can be converted with oxalyl chloride into the vinyl chlorides D.
Substitution with protected hydrazines R?NHNH, (Var. 2a) leads to the intermediates E,
which cyclise in the hydrochloric acid medium after the cleaving of the protective group to
form the central component B. When arylhydrazines are used there is no need for the
10  protective group (Var. 2b). Here, the reaction of the chlorine compound D yields the
intermediate B directly.
By reacting B with dimethylformamide-dimethylacetal or formic acid esters in the presence
of bases the intermediate compounds F1 or F2 are obtained, which may in turn be reacted
to form the end compounds (I) by reaction with guanidines available from amines using
15 known methods. Alternatively B may be reacted with phosphorus oxychloride in the
presence of DMF to form the intermediate F3 which may be cyclised with corresponding
guanidines to form (l).
The compounds (I) may be on the one hand end compounds according to the invention or
on the other hand may also be prepared using correspondingly protected components,
20  deprotected by conventional methods and then converted into other compounds ()
according to the invention by derivatisation steps such as e.g. amide formation, alkylation
or amination reactions. Instead of protected reagents it is also possible to use synthesis
compounds which can be directly functionalised or derivatised without recourse to

protective groups.

25
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el NH1 NBoc lei 1.31 373.1 F E-16 el Ile NH1 NBoc 1.24 337.2 C E-17 el
NH 1 NBoc O 1.28 351.3 C E-18 * NH 1 NBoc 0.76 335.1 C E-19 * NH 1 NBoc
0. 92 353.WO0 2012/010704 PCT/EP2011/062683

1. Preparation of the pyrazole fragments B

1.1. Preparation of the pyrazole fragments B starting from diketones A according to

Variant 1
1. RINHNH,
0 2.Me,NCR2OMe),, O R
DMA
B ~ N-R?
X O X \Nz
A B

5 The pyrazole fragments B are prepared analogously to the method of Kennedy L. J.,
Lawrence J. Synlett 2008 (4), 600 - 604.

Preparation of B-01

Cyclohexane-1,3-dione (6.00 g, 53.5 mmol) in MeOH (15 mL) is combined at 0°C with

methylhydrazine (2.82 mL, 53.0 mmol) in THF (15 mL) and the mixture is stirred for 1.5 h.
10 Itis heated to RT, dimethylformamide-dimethylacetal (15 mL, 113.3 mmol) is added and

the reaction mixture is heated in a microwave reactor (120°C, 10 min). The solvent is spun

off in vacuo and the residue is purified by chromatography.

The liberation of hydrazinium salts is carried out either analogously to the Kennedy
method with triethylamine or by the addition of potassium-tert-butoxide.

15 Reactions with dimethylacetamide-dimethylketal are carried out analogously to
dimethylformamide-dimethylacetal. Optionally potassium-tert-butoxide may also be added

to the cyclisation reaction here.

Analogously to B-01 further pyrazole fragments B are synthesised using the

corresponding educts (Table 1).

20 Table 1
No. Structure tret [M+HT" Method of
[min] analysis
O
B-01 i‘:f\N_ 0.35 | 151.2 C
O
B-02 itf\ 0.29 | 165.0 A
<\
N
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CE20 *
Structure tret [mn]

NH 1 NBoc 1.16 311.2 F E-21
[ MtHr

* 0 NH NBoc 0.95 327.3 C
Met hod of analysis E-22 0 el

No.

NH NBoc 1.10 341.3

F eE-23IwoNbBi2loiNBac 1.22 325.2 C eE- 241 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
0
B-03 _— 049 | 1652 F
=~ /N_
N
0
B-04 /N 0.59 | 179.1 C
\N/
0
B-05 E%N_ 0.46 | 1652 F
9)
B-06 "N y 0.24 | 208.0 E
\
9)
B-07 SN 0.59 | 179.3 F
o)
B-08 i% 0.57 | 179.3 F
- .N—\
N
o)
B-09 \NN\_\ 0.35 | 236.2 E
N_
/
0
B-10 /N 069 | 193.1 F
NI \
o)
B-11 N 0.58 | 179.3 F
\N'
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NH 1 NBoc A 1.12 323.3 F E-25 el NH 1 NBoc 10 1.10 359.2 C
E-26 el NH1 NBoc C 10 1.14 379.2 CE-27 el NH 1 NBoc |el

WO 2012/010704 PCT/EP2011/062683
No. Structure tret [M+HT" Method of
[min] analysis
O
B-12 N\ — 0.67 | 193.1 F
\N’

1.2. Preparation of the pyrazole fragments B via triketones C (Variant 2/2a)

1. R'COCI
(Method A)
0 2. DMAP o 0 Oxalyl
(Method B) ,  Cchoride ;
R | R
X Method C X
% ) O Cl
A C D
2/NBoc é(k
Method D NH Method E
z/NHBoc
E B

Preparation of C-01 (method A, method B)

5  Cyclohexane-1,3-dione (2.00 g, 17.3 mmol), propionic acid chloride (2.07 mL, 23.2 mmol)
and DMAP (360 mg, 3.21 mmol) are stirred in anhydrous toluene (60 mL) for 30 min at RT
and refluxed for 1 h. The cooled reaction mixture is washed 3 x with water and once with
saturated saline, dried on sodium sulphate, filtered and evaporated down. The residue is
taken up in anhydrous toluene (100 mL), combined with DMAP (290 mg, 2.23 mmol) and

10  refluxed for 3 h with stirring. The cooled reaction mixture is washed 3 x with water and

once with saturated saline, dried on sodium sulphate, filtered and evaporated down.

Alternatively the second partial step may be carried out in the presence of triethylamine

with catalytic amounts of potassium cyanide or 1,2,4-triazole in acetonitrile.

Analogously to C-01 further triketones C are synthesised using the corresponding educts
15 (Table 2).
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1.02 375.2 C No.

Structure tret [m n]
el NH 1 NBoc 0.84 349.2 C E-29 el

[ MtHr

Met hod of anal ysis E-28
NH 1 NBoc 1Sl

1.19 373.2 C E-30

NH 1 NBocwOQ@b1200701. 21 PCT/EP2011/062683
Table 2
tret + Method of
No. Structure [min] [M+H] analysis

@) 0

C-01 & 077 | 169.1 F
@)
0 @)

C-02 068 | 169.2 c

@)

@) @)

C-03 % 0.84 | 1812 c
@)
@) 0

C-04 iﬁk{ 097 | 183.2 F
@)
@) @)

C-05 iﬁ% 0.99 | 195.0 C
@)
@) 0

C-06 &/\ 0.94 | 1833 c
@)
@) 0

O\

C-07 046 | 185.0 F
@)
@) @)

C-08 m 074 | 2172 c
@)
@) 0

C-09 &S( 0.87 | 197.3 D
@)
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393.2 CE-31 el NH1 NBoc lei 1.37 387.2 CE-32 el NH1 NBoc C 10 1.15
409.2 CE-33 0 NH 1 NBocF Cl 401 1.19 397.2 C No. Structure tret [min]
[ MtHr  Metwoadorfolemal ysi s E- 34 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
@) 0
C-10 109 | 231.2 F
@)
@) @)
C-11 116 | 245.0 F
@)
@) 0
C-12 iﬁko 112 | 209.1 C
@)
@) 0
C-13 iﬁb 1.19 | 223.2 c
@)
@) 0
C-14 // 0.43 | 207.0 C
@)
@)
@) 0
C-15 iﬁk@ 074 | 225.0 c
0 @)
@) @)
C-16 w 0.97 | 1952 F
@)
@) @)
C-17 &ﬁ 0.97 | 231.2 c
@)
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el NH 1 NBoc C

E- 36
E- 38

el

10 1.21 393.2 C E-35 el NH1 NBoc G * 1.19 397.2 C
NH 1 NBoc lei 1.26 373.2 CE-37 el NH1 NBoc lei 1.21 389.2 C
WO 2012/010704 PCT/EP2011/062683

tret + Method of
No. Structure [min] [M+H] analysis
@) @) Cl
C-18 m 1.00 | 251.0 C
@)
o o o
C-19 m 0.85 | 247.2 C
@)
@) 0
C-20 = 0.89 | 221.0 C
0/
@)
@) 0
C-21 &@\ 109 | 2452 C
@)
0 0 Cl
C-22 111 | 265.2 C
@)
@) 0
C-23 124 | 259.2 C
@)
0 0 Cl
C-24 iﬁkﬂj\ 1.04 | 281.0 C
0 %
0 0 Cl
C-25 1.05 | 269.0 C
@)
F

-56-



el NH1 NBoc 1.1 1.20 389.2 CE-39 el NH1 NBoc C * 1.22 393.2 C WO

2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [mn] [MH Method of

anal ysi s Wo04012/a070MHC31 1 NBoc lei 1.07 389.2 C 1 Bro®se/EPhhicobms3 et al .,
"Preparation of nmultiply protected al kyl hydrazi ne derivatives by M TSUNOBU

and PTC approaches"; Europ. J. Og. Chem 2003, 4757-4764, 2 Brosse,
Ni colas et al., "New synthesis of 1,1-substituted hydrazi nes by al kyl ati on
of 5N-acyl or N-[(al kyl oxycarbonyl)am no] pht hal i mi de usi ng the M TSUNOBU
protocol”; J. O g.Nghem 20008tr3§’t1719é 4374, tn_Et [M+HT" Method_of
[min] analysis
o O I
C-26 1.10 | 265.0 C
O
o o I
Cc-27 1.05 | 269.0 C
) F
C-28 1.14 | 2452 C
C-29 1.08 | 261.2 C
C-30 1.06 | 261.2 C
C-31 1.12 | 265.2 C
C-32 0.90 | 261.2 C

Preparation of D-01 by chlorination (method C)

C-01 (525 mg, 3.22 mmol) and oxalyl chloride (515 uL, 5.84 mmol) are stirred in

anhydrous DCM for 12 h at RT. The reaction mixture is evaporated to dryness and further
5 reacted immediately.

For the HPLC analysis the reaction mixture is mixed with morpholine and the product is
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Preparation of B-13 by cyclisation (nmethod E) The protected hydrazine
E-01(1.5 g, 5.06 mmol) in anhydrous dioxane (3 nL) is conbined with 4 N HCl
i n di oxarwOo(@b12m1d70and stirred for 1 h at RT. The reacti ®aTPRA1AN&268F 10
evaporated down, the residue is taken up in DCM washed with saturated

pot assi um car bonate sol ution and saturated sodi umchloride solution, dried
(Na2SO™4), filtered and evaporated down. Optionally the crude product may be
purified by chromatography. Anal ogously to B-13 further internediate
conpounds detédted ay Glikys®tdd (mhakphelire) deadiive. Sh&lqM+BIT walugrfeund tre(ateésio kHd-H|
Met hod of analysis B-13 O . 0.60 179.1 CB-14 0, 0.60 179.1 C No.

Struct ure PPEPU%i n] [MHr Method of analysis B-15 O. 0.62 191.1 C B-16
o]

Analogously to D-01 further chlorinated diketones D are synthesised using the

corresponding intermediate C (Table 3).

5 Table 3
No. Structure tee | ey | Method of
[min] analysis
O O
D-01 iifk 023 | 2243 F
Cl
O O
D-02 iifv 0.33 | 238.1 F
Cl
o ©Q
D-03 0.20 | 2382 C
Cl
O O
D-04 iifk( 045 | 2523 c
Cl
O O
D-05 % 051 | 2643 C
Cl
O O
D-06 iifi 0.30 | 2522 E
Cl
O O
D-07 % 0.10 | 254.0 A
O
o I
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0.72 205.2 C B-17

o O 0.66 235.2 CB-18 O.

0.74 193.2 CB-19 OO0 .

0.81 205.2 CB-20 O. 0.71 193.2 C B-21 / : (6¢cci N 0.48 195.2 F
WO 2012/010704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
@) @)
D-08 ‘ O 054 | 286.2 c
Cl
@) 0
D-09 w 042 | 2662 A
Cl
1 2 2
D-10 ‘ 066 | 3002 F
Cl
@) @)
D-11 ‘ 075 | 314.1 c
-C
@) 0
D-12 iifko 064 | 2782 B
Cl
@) 0
D-13 éﬁb 074 | 2922 B
Cl
@) 0
D-14 = 032 | 2763 c
0 /
Cl
@) 0
D-15 iifk@ 035 | 2943 c
Cl O
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B-23 5.

No. Structure tret [mn] [MH Method of analysis B-22 S fa . 0.79 227.1 C
0.87 207.2 CB-24 5 0.95 221.1 C B-25 5 . 0.95
WO 2012/010704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
0 0
D-16 W 0.50 | 264.3 C
Cl
0 0
D-17 059 | 300.2 c
Cl
0 @) Cl
D-18 0.76 C
Cl
o o o
D-19 ‘ O 0.48 316.2 C
Cl
0 0
D-20 = 0.43 | 2902 C
I/
Cl
0 0
D-21 073 | 314.2 C
Cl
0 0 Cl
D-22 ‘ O 067 | 3342 C
Cl
0 0
277.2
D-23 1.26 | (product C
mass)
Cl
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221.1 C B-26
Structure tret [mn]

o0Se.
[ MtHr

0.892 241.2 CB-27 0 S O.
Met hod of analysis B-28 O el

0.96 255.3 C No

0.91 219.3 C

B- 29 O 40.2012/00270233. 1 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
0 0 Cl
D-24 064 | 3502 C
Cl (|D
0 0 Cl
D-25 ‘ O 061 | 3382 C
Cl
F
0 0 Cl
D-26 065 | 3342 c
Cl
0 0 Cl
D-27 062 | 3382 C
Cl F
PPQ
D-28 IIIII 0.76 314.2 C
Cl
PPQ
D-29 ‘ 068 | 3302 C
Cl /O
98
D-30 066 | 3302 C
D-31 067 | 3342 C
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CB-30 o O 0.79 217.2 CB-31 O 0.59 235.2 CB-32 O. 0.68 193.2 C
B- 33 0.46 165.2 F B-34 0.53 209.1 C No. Structure tret [mn]

WO 2012/010704 PCT/EP2011/062683
No. Structure tee | sy | Method of
[min] analysis

D-32 0.57 330.2 C

Preparation of E-01 by substitution with Boc-protected hydrazines (method D,

Variant 2a)

Chlorine compound D-01 (1.20 g, 6.43 mmol) in anhydrous THF (10 mL) is combined at
5 -35°C with N-ethyldiisopropylamine (1.10 mL, 6.43 mmol) and 1-Boc-1-methylhydrazine

(0.969 mL, 6.43 mmol), heated to RT and stirred for 12 h at RT. The reaction mixture is

evaporated down, the residue is taken up in EtOAc, washed with saturated ammonium

chloride solution, water and saturated sodium chloride solution, dried (Na,SO,), filtered

and evaporated down. Optionally the crude product may be purified by chromatography.

10  Analogously to E-01 further intermediate compounds E are synthesised using the

corresponding intermediate D and a hydrazine component (Table 4).

Table 4
No. Structure bee | yapye | Method of
[min] analysis
0O O
E-01 1.03 | 297.3 C
l\llH
_NBoc
% O
E-02 0.96 | 297.3 C
II\IH
_NBoc
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[ MtHr
237.3 C B-37
241. 2 C BVOQ012/010704

Met hod of analysis B-35 o .
0.84 207.3 CB-38 O

NO 0.64 223.2 C B-36 o .
, 0.95 205.2 CB-39 S 40,

NO 0. 80
0. 85
PCT/EP2011/062683

No.

Structure

tret
[min]

[M+H]*

Method of
analysis

E-03

o O

3

I}IH
/NBoc

1.02

309.3

E-04

o O

323.4

E-05

1.07

353.4

E-06

311.1

E-07

323.1

E-08

311.4
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S fa C

B-41 S 40 .

0.88 261.2 C

C B-44 SVO 2012/010704

0.80 257.2 C B-42 S

No. Structure tret [m n]
0.80 231.2 CB-43 0 5 41k .

[ MtHr

Met hod of anal ysis
1.00 255.2
PCT/EP2011/062683

tret + Method of
No. Structure [min] [M+H] analysis
O O
O\
E-09 0.84 | 3131 F
I\IJH
/NBoc
O O
E-10 0.67 | 345.2 A
I\IJH
/NBoc
O O
E-11 éﬁ% 1.07 | 325.1 F
I\IJH
/NBoc
O O
E-12 éﬁkﬁ 1.36 | 339.2 F
I\IJH
_~_NBoc
O O
E-13 1.31 339.3 C
E-14 1.26 | 359.3 F
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oa .
291.0 C No.
I . 0.92 R0202/000704

1.00 275.2 C B-45
Structure tret [mn]

0 S 441,
[ MtHr

.N- 1.08 269.2 CB-46 05 O.dC

Met hod of anal ysis B-47

PCT/EP2011/062683

tret + Method of
No. Structure [min] [M+H] analysis
O O
E-15 1.31 | 373.1 F
I}IH
/NBoc
O O
E-16 éﬁko 124 | 337.2 C
I}IH
/NBoc
O O
E-17 iika 128 | 351.3 C
I}IH
/NBoc
O O
=
E-18 0 / 0.76 | 335.1 C
I}IH
/NBoc
O O
E-19 m 0.92 3534 C
I}IH
/NBoc
O O
E-20 éﬁk/ 1.16 | 311.2 F
I}IH
~._-NBoc
O O
E-21 0.95 | 327.3 C
I}IH
\O/\/NBOC

-65-
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B- 48 S40 A . 0.99 275.2 C B-49 0010C . 0.92 279.0 C B-50 S

0.98 255.2 C B-51 0S. . 0.95271.2 CB-52 O
WO 2012/010704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
O O
E-22 iiﬁk/ 1.10 | 341.3 F
I}IH
\O/\/NBOC
O O
E-23 éﬁkﬁ 1.22 | 325.2 C
I}IH
~._-NBoc
O O
E-24 1.12 | 323.3 F
I}IH
/NBoc
O O
E-25 1.10 | 359.2 C
I}IH
/NBoc
O O Cl
E-26 1.14 | 379.2 C
I}IH
/NBoc
o o o7
E-27 1.02 | 375.2 C
I}IH
/NBoc
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. 0.90 271.2 C WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [m n]
[ MMH Met hod of analysis B-53 S it C .
271.2 C Wo2012Rnepar ati on of (hetero)aryl pyrazol e fragmeaTEPB 11062683

B) Xo Oxal yl

0.99 275.2 CB-54 5

tri ketones C (Variant 212b) 0 Xo A 1. RLICOCI (Method A)
choride Method C 00 R1
tret + Method of
No. Structure [min] [M+H] analysis
O O
=
E-28 0 / 0.84 | 3492 C
I\IIH
/NBoc
O O
E-29 1.19 | 373.2 C
I\IIH
/NBoc
O O Cl
E-30 ‘ O 1.21 393.2 C
NH
/NBoc
1 1O
E-31 ‘ 1.37 | 387.2 C
I\IIH
/NBoc
O O Cl
E-32 _ 1.15 | 409.2 C
I\IIH
/NBoc
O O Cl
E-33 ‘ O 1.19 | 397.2 C
NH
/NBocF

-67-
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y Cl 00 H | /NNH2 (Het)Ar Method D ORL N-(Het)Ar ( = R2)
Preparation of pyrazole fragnment B-55 by cyclisation with

(het er o) awgl2nidniewitne 5 (net hod D) The reaction of the ehir@reoaessss

di ketones with (hetero)aryl hydrazines is carried out according to nethod E
and yields the correspondi ng (hetero)aryl pyrazole fragnent WO

2012/ 010704PCT/ EP2011/ 062683 directly. Table 6 No. Structure tret [mn]

[ MMHl Met hod of analysis B-55 0.93 256.2 C , O

B-56 0.85 256.7 5 Structure [nt;ﬁl] IMHHT

E-34 121 | 3932 c
NH

E-35 119 | 397.2 c
NH F

O
E-36 ‘ 1.26 | 373.2 C
NH

Method of
analysis

0
E-37 ‘ 5 121 | 389.2 C
NH

O
E-38 ‘ 1.20 | 389.2 C
N

H
/NBoc
O O Cl
E-39 ‘ O 1.22 | 393.2 C
NH
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2. Preparation of the starting conpounds for the pyrimdine cyclisation
reaction 52.1. Reaction of B to obtain internediates F1 and F2 Preparation
of F1-0l:wQGantkéms®mti on wit h di net hyl f or mam de- di et hyl aeeraiP2¢imesisss F)
Pyrazole fragnment B-01 (7.5 g, 49.9 mmol) and DVF-DVA (15 ni, 113.3 nmol)
in DVA 10(15 nL) are stirred in a mcrowave reactor for 30 mn at 180C. The
solvent is spun off in vacuo and the residue is purified by chromatography.
Anal ogously to F1-01 further internedi ate conpounds F1 are obtai ned by
condensation of [pyrazjole fragpenis B wi th [DMg; D Bl emethod of abl e 7 No.
Structure tret [nNﬁ] [ MtH] NgﬂﬁB "Bt analysWMnFtﬁ%%IF-..aﬂMQﬂéS 179.0
(hydrolysis) C FI-02 hydrolysis) [F FI-03 NO|ac.\

N\ N\ 0.34 220.

E-40 1.07 | 389.2 C

' Brosse, Nicolas et al., "Preparation of multiply protected alkylhydrazine derivatives by

MITSUNOBU and PTC approaches”; Europ. J. Org. Chem. 2003, 4757-4764;

? Brosse, Nicolas et al., "New synthesis of 1,1-substituted hydrazines by alkylation of
5  N-acyl or N-[(alkyloxycarbonyl)amino]phthalimide using the MITSUNOBU protocol”; J. Org.

Chem. 2000, 4370-4374.

Preparation of B-13 by cyclisation (method E)

The protected hydrazine E-01(1.5 g, 5.06 mmol) in anhydrous dioxane (3 mL) is combined

with 4 N HCI in dioxane (5 mL) and stirred for 1 h at RT. The reaction mixture is
10  evaporated down, the residue is taken up in DCM, washed with saturated potassium

carbonate solution and saturated sodium chloride solution, dried (Na,SQ,), filtered and

evaporated down. Optionally the crude product may be purified by chromatography.

Analogously to B-13 further intermediate compounds E are cyclised (Table 5).

Table 5
No. Structure bee | ey | Method of
[min] analysis
B-13 060 | 1791 C
B-14 A\ 060 | 179.1 c
\N/
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0, 0.42 234.2 E F1-05 NO ac.. /" NNAN\ 0.33 263.2 E F1-06 0 0. 67

207.3 C F1-07 -... NOO.§§ 234.2 E No. Structure tret [mn] [ MH]
Met hod ofwearalyEi®4F1-08 ---.. O PCT/EP2011/062683
tret + | Method of
No. Structure [min] [M+H] analysis
0O
B-15 _— 0.62 | 191.1 C
o~ ’N_
N
B-16 0.72 | 205.2 C
B-17 0.66 | 235.2 C
B-18 0.74 | 193.2 C
B-19 0.81 | 205.2 C
B-20 0.71 193.2 C
B-21 0.48 | 195.2 F
=
N
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0.56 282.0 A 40 F1-09 NO 0.40 234.2 E F1-10 N |
0.81 311.2 B
WO 2012/010704 PCT/EP2011/062683
tret + | Method of

No. Structure [min] [M+H] analysis

B-22 0.79 | 2271 C

B-23 0.87 | 207.2 C

B-24 0.95 | 2211 C

B-25 0.95 | 2211 C

B-26 0.892 | 241.2 C

B-27 0.96 | 255.3 C

-71-
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F1-11 NI , 5 0.75 311.2 B F1-12 5" \ 0\ 0.53 292.2 A F1-13
5 ,N\ 0.84 262.2 B F1-14 4

WO 2012/010704 PCT/EP2011/062683
tret + | Method of
No. Structure [min] [M+H] analysis
B-28 091 | 219.3 C
B-29 1.02 | 233.1 C
B-30 079 | 217.2 C
B-31 0.59 | 2352 C
B-32 068 | 1932 C
B-33 = 0.46 | 1652 F
N
o)
B-34 N 0.53 | 209.1 C
N Vo
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S 0.74 260.2 B F1-15

Met hod of analysis F1-16 \ N/ \O ---.

00.64 234.3 B

No. Structure tret [mn] [MH

0.45 234.3 AF1-17 o OP ,N 0.41

246. 2 A PXOD2812/007104 PCT/EP2011/062683
No. Structure tee | papye | Method of
[min] analysis
O
B-35 - N 064 | 223.2 C
N _\—O
\
O
B-36 0.80 | 237.3 C
B-37 0.84 | 207.3 C
B-38 0.95 | 205.2 C
B-39 0.85 | 241.2 C
B-40 0.88 | 261.2 C
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0.48 260.2 A F1-19 o0 O0.45 290.2 A F1-20 NO 0.49 248.2 AF1-21 OO0 0.76
260.2 B F1-22 O 0.49 248.2 A F1-23 O 0.34 250.2 A  No. Structure tret

WO 2012/010704 PCT/EP2011/062683
tret + | Method of
No. Structure [min] [M+H] analysis
B-41 0.80 | 257.2 C
B-42 0.80 | 231.2 C
B-43 1.00 | 255.2 C
B-44 1.00 | 275.2 C
B-45 1.08 | 269.2 C
B-46 094 | 291.0 C
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[mn] [MH Method of analysis F1-24 o 10 S,N- 0.52 282.2 A F1-25 1\115

0.60 262.2 A F1-26 i\l I  W.N\ 0.64 276.2 A F1-27 0O 0.86 276.2 B
F1-28 - N WD 20124040104 PCT/EP2011/062683
tret + | Method of

No. Structure [min] [M+H] analysis

B-47 092 | 279.2 C

B-48 0.99 | 275.2 C

B-49 0.92 | 279.0 C

B-50 0.98 | 255.2 C

B-51 095 | 271.2 C

B-52 090 | 271.2 C
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0.82 296.2 B F1-29 10 0 0 0.87 310.2 B F1-30 111 O hydrolysis) 1.11
247.2 C WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [mn] [ MH
Met hod ofwenalyed®4F1-31 | O N 1.21 261.2 (hydrol ysiP€X/BR2H1ARD83

No. Structure tee | papye | Method of
[min] analysis

B-53 0.99 | 275.2 C

B-54 1.00 | 271.2 C

1.3. Preparation of (hetero)arylpyrazole fragments B via triketones C (Variant 2/2b)

1. R'COCI
(Method A)
0 2. DMAP o 0 Oxalyl o 0
(Method B) ,  Choride ;
R | R
Method C X
X O X O Cl
A Cc D
H
N-NH,
/
(Heb)Ar
Method D
0O R
—
N—(Het)Ar (=R?)
X =N
B

Preparation of pyrazole fragment B-55 by cyclisation with (hetero)arylhydrazine

5 (method D)

The reaction of the chlorinated diketones with (hetero)arylhydrazines is carried out

according to method E and yields the corresponding (hetero)arylpyrazole fragment
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1\11 0 O 0.75 272.0 BF1-33 NI SN 0.66 290.2 BF1-34 NO 0.71

248. 2 B F1-35 @) \ O\ 0.37 264.2 A F1-36 FJ o\
WO 2012/010704 PCT/EP2011/062683
directly.
Table 6
No. Structure bee | mappr | Method of
[min] analysis
0O
B-55 — @ 0.93 | 256.2 C
N\
N N /
0O
B-56 e @ 0.85 | 256.2 C
N /
N \ N

2. Preparation of the starting compounds for the pyrimidine cyclisation reaction

5 2.1. Reaction of B to obtain intermediates F1 and F2

0O R’
- 2
N-R
X N
B
HCOOE,
o 1 Me,NCH(OMe),, kosu OH O R’
DMA (Method F) | | (Method G) X
~ AN — - o - -R?
| N-R? x. J< N°R
| X 4 N

F2
F1

Preparation of F1-01: Condensation with dimethylformamide-dimethylacetal

(method F)

Pyrazole fragment B-01 (7.5 g, 49.9 mmol) and DMF-DMA (15 mL, 113.3 mmol) in DMA
10 (15 mL) are stirred in a microwave reactor for 30 min at 180°C. The solvent is spun off in

vacuo and the residue is purified by chromatography.

Analogously to F1-01 further intermediate compounds F1 are obtained by condensation of
pyrazole fragments B with DMF-DMA (Table 7).
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O\ 0.43 278.2 A Preparation of F2-01: reaction with formc acid esters
(method G KO Bu (100 ng, 0.89 nmol) is added at OC to pyrazol e fragnent
B- 09 (100wogp121d®4mmol ) in anhydrous di oxane (0.5 nl) &od/EPROIOEH8S Or 5
mn. Ethyl formate (60 pL) is 5added and the m xture is stirred until the
starting conmpound is conpletely reacted. KOG Bu and ethyl formate are
optionally netered in subsequently. The crude product may be WO

2012/ 010704PCT/ EP2011/ 062683 reacted further directly in the next step.
Anal ogous|Table©7F2- 01 further internediate conpounds F2 are obtained by

reacti ng forrn' c ar-l "l estars \I\l fh n\lr:\7n| e fr:\nrm ‘s I:! {TQhIMetﬁ\ Tub| e 8
No. product tTtNom h] [M-H Seeudtaek of anal ys[l OH[R+H]* e Ié% b1 0, 0.84
207.3 C OH O — nnn] analysis
N~ O
) ~ 179.0
F1-01 A\ 0.45 (hydrolysis) C
\N'
\
N/O
193.1
F1-02 \ 0.74 . F
_— (hydrolysis)
~ /N_
N
N
N~ O
F1-03 X _— 0.34 220.2 E
N
<\ _\
\N’
0]
F1-04 N\ 042 | 2342 E
e
~ /NJ
SN0
™
F1-05 /N , 0.33 263.2 E
=N _\—N\
N
N~ O
F1-06 X _— 0.67 207.3 C
N
N
N~ O
F1-07 X _— 0.39 234.2 E
N
=N _\
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F2-02 0.13 264.2 E \ N- / 5 2.2. Fornylation and chlorination
of Bto forminternediates F3 ORLIPOCI 3, DMFOCOR1L NR2 (Method HHH ( F3

Pr epar at iwo 20f2/(H870@1 by reaction with phosphorus oxychl ecraeOve6eieaet hod H)
DVF (2.7 nL) is added at 0OCto POCI3 (2.4 nlL) in anhydrous DCM (10 nL) and
stirred 10 for 20 mn. Pyrazole fragnent B-22 (2.0 g, 8.8 nmol) is added,
the mxture is stirred for 20 min at RT and for 10 mn at 100Cin a

m crowave reactor. The reacti on m xture i s added dropw se to sem saturated

pot assi um cartoglate solutio c{ t he produclt .s exmaﬁﬁ WMdthodPoM| The
organi ¢ phase |i $%washed wit dri ed onnsiap| u phat analisist ¢red and
evapor at ed down. 15Anal\oﬁous y to F3-01 furfther | nternedi ate conpounds F3
are obtained by reagting zole fragments| B with POCI 3/ DM (Tabl ¢ 9).
Table 9 No. Stiructufe tr | [ MFH] Met hjod of | anal ysi s |F3-01 0Cl| H
F1-08 - N 0.56 282.0 A
"D
F1-09 NN . 040 | 2342 E
0O
F1-10 \N AN = — 0.81 311.2 B
| ~ 7 \
\ /
0O
F1-11 \N AN = — 0.75 311.2 B
| < NN\ 4
N
O
SNTX
F1-12 ITJ N 0.53 292.2 A
<N _\—O
\
0O
F1-13 0.84 262.2 B
F1-14 0.74 260.2 B
F1-15 0.64 234.3 B

-79.



e. N 1.15 273.2 CF3-02 0 HCO e . N 1.22 287.2 CF3-03 0C . e 1.11
Cl e 1.20 307.0 CF3-05 0 1.14 2vy7.2 C (C 110

303.2 C F3-04 o C

WO 2012/010704 PCT/EP2011/062683
No. Structure tret M+H | Method of
[min] analysis
\N o)
JAR
F1-16 — 0.45 234.3 A
=~ /N_
N
F1-17 0.41 246.2 A
F1-18 0.48 260.2 A
F1-19 0.45 290.2 A
F1-20 0.49 248.2 A
F1-21 0.76 260.2 B
F1-22 0.49 248.2 A
F1-23 0.34 250.2 A
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F3-06 0 Cl le 40 .
anal ysis F3-07 0C|

1.32 301.2 C No. Structure tret [mn]
He fk C . N 1.32 321.0 C F3-08 0 10 Cl

[ MtHr Met hod of
1.36 315.2 C

F3-09 0 Gvoeotmio@s . 1.24 337.0 PCT/EP2011/062683
No. Structure [nt1"ie;1] [M+H]" “gent;;gigf
F1-24 052 | 2822 A
F1-25 060 | 2622 A
F1-26 064 | 2762 A
F1-27 0.86 | 276.2 B
F1-28 0.82 | 2962 B
F1-29 0.87 | 3102 B
F1-30 1.11 (hy%j?cflfsiS) c
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CF3-10 0 Cl e 40 C
Structure tret [mn]

[ M+Hr

1.23 325.0 C F3-11 0C

HS 40 C .
Met hod of analysis F3-12 001 He 40 C

1.30 321.0 C

No.
N 1.24

325.0 C Rso»81201CI04] €. 1. 25 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
261.2
F1-31 121 | yarolysis) C
F1-32 075 | 2720 B
F1-33 0.66 | 2902 B
F1-34 \ITJ X = NJ 0.71 248.2 B
\N’
O
~
N
F1.35| N N 037 | 2642 A
N Ko\
O
~
F1-36 | N° N 0.43 278.2 A
N _\—o\

Preparation of F2-01: reaction with formic acid esters (method G)
KOfBu (100 mg, 0.89 mmol) is added at 0°C to pyrazole fragment B-09 (100 mg,
0.43 mmol) in anhydrous dioxane (0.5 mL) and stirred for 5 min. Ethyl formate (60 L) is

5 added and the mixture is stirred until the starting compound is completely reacted. KO{Bu

and ethyl formate are optionally metered in subsequently. The crude product may be
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301.0 C F3-14 0d He 4k . N 1.21 317.2 CF3-15 0 Cl le. 1.16 317.2 C
F3-16 0Cl HS 40 01 . 1.26 321.0 CF3-17 0CI HS . 1.27 317.2 C WO
2012/ 010 O0RCI/EPDD11/ 062683 3. Cuani di ne synt heses HN REZ/EP201TI062683
preparation preparation of the guanidi ne conpounds (nethod J) takes place
in the Parallel Synthesis Mcrowave Reactor (Synthos 3000, Anton Paar
GrbH). The aniline (0.5 mmol) 5in dioxane (300 pL) is conbined with
cyananm de (1.5 mml) in dioxane (125 pL) and HCI (4 N in dioxane, 188 plL)
and sti rr agadted futthbr aiteclliy @CGhe Fbgt dte@ct i on sol utions are used in the next
step without any further purification.

Analogously to F2-01 further intermediate compounds F2 are obtained by reacting formic

acid esters with pyrazole fragments B (Table 8).

Table 8
No. product tee | papy | Method of
[min] analysis
OH
O
\
F2-01 _— 0.84 | 207.3 C
S /N_
N
OH O
A
=
F2-02 \N.N\_\ 0.13 | 2642 E
N_
/
5
2.2. Formylation and chlorination of B to form intermediates F3
o R POCI,, DMF o ¢l g
(Method H) P
~ /N_R2 —_ /N—Rz
X SN X A=y
B F3

Preparation of F3-01 by reaction with phosphorus oxychloride/DMF (method H)

DMF (2.7 mL) is added at 0°C to POCI; (2.4 mL) in anhydrous DCM (10 mL) and stirred
10  for 20 min. Pyrazole fragment B-22 (2.0 g, 8.8 mmol) is added, the mixture is stirred for

20 min at RT and for 10 min at 100°C in a microwave reactor. The reaction mixture is

added dropwise to semisaturated potassium carbonate solution and the product is

extracted with DCM. The organic phase is washed with water, dried on sodium sulphate,

filtered and evaporated down.

15 Analogously to F3-01 further intermediate compounds F3 are obtained by reacting
pyrazole fragments B with POCI;/DMF (Table 9).
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Compl exly substituted guani di nes are prepared anal ogously to or using the

nmet hods of C. E. Stephens,

J.

Med. Chem 2001, 1741-1748 and H Ube,

O ganonmetwoChem10d2007, 545-549 usi ng i sot hi ourea conp@®aEEP3011/04¥683
2012/ 010704PCT/ EP2011/ 062683 4. Preparation of novel

pyri mdine cyclisation and optionally derivatisation 4.1.

J.

conmpounds (1) by

Pyri m di ne

cyclisation on internediates F1, F2 and F3 using guanidine (nmethod 1, type
1) Method 1: The reaction m xture of the guanidine synthesis is conbined
Wi th pyri diante $200 pL) and the correspondi ng pyrazol e conponent FI, F2 or
F3 (05rn‘m|) in—dioxane (’Il—'\ﬂ nl\ and -stirre 'Fnr 1 h at 1’)"\("|n:|Pra||e|
synt hesi s microaave reactor SiFhetereactl on m xt 'f ’e‘ I g MMEHTI ,M h)o .°
preparative [HPLC-MS.—The fractions—containiAg Heactionl 1Y%t are
freeze-dried. The conpounds 1- 1 to 295 acccrdlng to the ipvention (Table
10) are prepgared ip this 2¢d i nterlmedi ate stages|or guani dine
i nternmedi at gsg4 gyended for deri vatisdtippgare phepared al ogously
and purifieg Ey conventi q ds. The synthesis |components requited for
this are synthesised fromco 1 aN-react ant|s usi ng 15stangard net hods.
Table 10 No.| Strucfture tret [ NM+H Met hdd of analysis -1 1.1 NO HPi
* N\ 1.33 442.2 C[I-2 &i N5 HPi 1.39 456.2 C|I-3 ki [N5 OCHPT N #\
Cl 1.36 476.|12 C

F3-02 1.22 287.2 C

H
N

F3-03 1.11 303.2 C

F3-04 1.20 307.0 C

F3-05 1.14 277.2 C

F3-06 1.32 301.2 C
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1-4 00 j\I CN\ * 1.50 460.2 C1-555 P CI* N\ 1.54 460.2 C No.
Structure tret [mn] [MH Method of analysis 1-6 0 OONI NN O J\I N\ *
1.53 484.w0Qo/0d1040 NN O J\I HON\ * 1.46 470.2 C PCT/EP2011/062683

No. Structure tret v+py- | Method of
[min] analysis
F3-07 1.32 321.0 C
F3-08 1.36 315.2 C
F3-09 1.24 337.0 C
F3-10 1.23 325.0 C
F3-11 1.30 321.0 C
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1-8* i N ,,, OHPi N\ # Cl 1.40 490.2 C1-9 110 NNNO ,0OH * 2.07 456.3
G1-1001 SNNIN,OH\N\ 4 C 2.05 476.3 G No. Structure tret [min] [M
+Fir Met hwo 20f2/@0mdysis 1-11 /0* N 1.25 482.2 C 1-12 | BCNHER2@1860489 O / *

No. Structure tret v+py- | Method of
[min] analysis
F3-12 1.24 325.0 C
F3-13 1.25 301.0 C
F3-14 1.21 317.2 C
F3-15 1.16 317.2 C
F3-16 1.26 321.0 C
F3-17 1.27 317.2 C
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2.04 482.0 G1-13 01 ONNOHN O o *

2.05 466.0 G 1-14 J. ONN1.ION N\

0.90 538.4 C 1-15J. ONN1.10 NPi OHAN\ # Cl 0.93 544.2 C No. Structure
tret [ m ryvo[2mM2iH10704 PCT/EP2011/062683
3. Guanidine syntheses
NH H,NCN j\ﬂ-l
k3% == HN" “NH,
Method J Il?s

The preparation of the guanidine compounds (method J) takes place in the Parallel

Synthesis Microwave Reactor (Synthos 3000, Anton Paar GmbH). The aniline (0.5 mmol)

in dioxane (300 pL) is combined with cyanamide (1.5 mmol) in dioxane (125 pL) and HCI

prepared analogously to or using the methods of

C. E. Stephens, J. Med. Chem. 2001, 1741-1748 and H. Ube, J. Organomet. Chem.

5
(4 N in dioxane, 188 L) and stirred for 1 h at 120°C.
The reaction solutions are used in the next step without any further purification.
Complexly substituted guanidines are

10 2007, 545-549 using isothiourea components.
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Met hod of analysis 1-16 ONc,NO N, QO NN H * 1.84 538.3 G 1-17 40 1 O NNN
N\ 1.66 528.2 C 1-18 1.11 ONNHN * 1.88 354.3 G 1-19 G|
1. 99 384. BCGEP2@1/0626BNNO m

H1*

110 C 7?7 wo@6124a0703 G 1-20 01 N NI

10

15

NIN.
N OO HN *

4. Preparation of novel compounds (I) by pyrimidine cyclisation and optionally

derivatisation

4.1. Pyrimidine cyclisation on intermediates F1, F2 and F3 using guanidine

(method I, type 1)

OH O g
N\
~ON-R?
O R1 X \NI
\ll\l AN _— NoR? F2
N
F1 R\ NH
4 N\ H
3 3 NH
R\N NH H)N\/R ] 2
(Method I)
HONH, [ NN
|
(Method 1) N = ,
x I N-R
N R} NH
\ () ) ¥

o

2
(Method) ¢ ¢

F3

Method I: The reaction mixture of the guanidine synthesis is combined with pyridine
(200 uL) and the corresponding pyrazole component F1, F2 or F3 (0.5 mmol) in dioxane
(150 yL) and stirred for 1 h at 120°C in a parallel synthesis microwave reactor. The
reaction mixture is purified by preparative HPLC-MS. The fractions containing the reaction
product are freeze-dried. The compounds I-1 to I-295 according to the invention (Table

10) are prepared in this way.

Protected intermediate stages or guanidine intermediates intended for further

derivatisation are prepared analogously and purified by conventional methods. The
synthesis components required for this are synthesised from commercial reactants using

standard methods.
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, - HN4\ C 1.91 388.3 G

No. Structure tret [m n]

[ MtHr

Met hod of

analysis 1-22 140 NLN\INO ICQH O G\ 2.04 418.3 G 1-23 NOIINI NO iHIilt
Cl\ 1.548020B/0@®M424 .1 NIN O ,0H 4 2.05 497.3 G 1-25 PRINEPRD11/06268FHN *

1.97 396.0 G

Table 10
No. Structure trt_et [M+H]+ Method_of
[min] analysis
-1 1.33 | 4422 C
-2 1.39 | 456.2 C
-3 1.36 | 476.2 C
-4 1.50 | 460.2 C
-5 1.54 | 4602 C
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1-26 1\1 N 401N )t N NO,OH * 1.83 482.3 G 1-27 110INNNON'! - 0, HN
*\ C 2.11 531.2 G No. Structure tret [mn] [MH Method of analysis 1-28
110 NN OwbHorz@om4 388.0 G 1-29* 1.1 NNNOH 4 \ C 1. 96TAP2013/062683 30

----\ NN N O
tret + | Method of
No. Structure [min] [M+H] analysis
I-6 153 | 484.2 C
I-7 1.46 | 4702 C
|-8* 1.40 | 490.2 C
1-9 207 | 4563 G
(@)
o) NS
[ A LA
1-10 H N \ N 205 | 4763 G
/O N\
Cl
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NNNHIP CI\ 1.65 406.3 G1-31 1.1 NNOH* 2.11 408.0 G 1-32 ki NN N H
1.79 350.3 G1-33 ,N Nro H* 2.15 410.3 G No. Structure tret [mn]
[ MtH Metwoaorfolemal ysis 1-34 101INO N NN, HN 4 \ 1. 97 3@8TEP®11/062683

tret + | Method of
No. Structure [min] [M+H] analysis
1-11 125 | 4822 C
(Z N |
112 S H N 204 | 482.0 G
O \
O
/
X
CONN
I-13 O N\ 205 | 466.0 G
O
O
/
I-14 0.90 | 538.4 C
1-15 0.93 | 5442 C
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/ 1.83 409.3 G 1-36 110 NN *N H 4 2.08 382.0
2.13 398.0 G 1-38 011 ONNF O HN 4 2. 21

1-35 1.1 N INN, OHN\ ' -
*
H 110 C 7?7 1.51 428.3 G  PCT/EP2011/062683

_" N
G 1-37 110 NINOmi? ,(:)H
438. 0 G wW0B2018/6104k , NNNI N

Method of

tret +
No. Structure [M+H] analysis

[min]

OJ\N/\

N NEN
1-16 N)LN' ("N | 184 5383 G
H
I ’d
S
NN
1-17 H

Cl

N
N 1.66 | 528.2 C

118 N \ N 188 | 354.3 G

N N N
1-19 H \ 166 | 420.3 G
/\ N\
Cl
N\
I ~
Q\NJ\N (N
1-20 o H N 1.99 | 384.3 G
- \
AN
N NN
1-21 H N 1.91 | 388.3 G
\
Cl
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No.

c
N-
G

\
N
1-

Structure tret [m n]

.82 434.3 G 1-41* \ NN NO -),
, - N "W 2hR/iCH44 Cl\ 1. 64 406.3 G 1-43*

44 1\1

[ MtHr Met hod of anal ysis 1-40* )-c-

A NNN H

o\ d

NN N, - HO
1.69 420.3 G 1-42* \

N- N NO NNNPETAPR01TI06Z864 420. 3

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
Q0
I 5
1-22 O H N 2,04 | 4183 G
\
Cl
(3N
"N NN
1-23 I H \N- 154 | 392.3 G
\
Cl
O N
J \Q\NJI\N’ \
.24 C, S H \NN 2.05 | 497.3 G
s \
N\
I r/
‘<{;:;:]\Pd'l\PJ \'\Pd
1-25 o H N 1.97 | 396.0 G
\
N N
A
I-26 O\N N" N 1.83 | 4823 G
O H N
\
O
N ~O
127 CI o N N \N-N 211 | 531.2 G
= \
Cl
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LA O NNN), NHNON 1.53 390.3 G1-45 NO NAN ,OH 2.16 516.3 G No.
Structure tret [mn] [MH Method of analysis 1 46 NO 011 NN IOQH 2.28
530.5 G wonotyaiowA 1401 N1IN O oH Chiral 1110 1.78 510. PCGEP2618/082683

No. Structure trt_et [M+H]+ Method_of
[min] analysis
N N
I %
I-28 N-NYCN 214 | 388.0 G
) c| H N . _
\
B!
1-29° NN N 196 | 402.3 G
H N
\
Cl
1-30 1.65 | 406.3 G
I-31 211 | 408.0 G
-32 1.79 | 350.3 G
-33 215 | 410.3 G
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c,N Ol NIN O 10H n". [IPChiral 1.94 510.3 G 1-49 O Il NIN OCCN H 10 1.77
538.3 G No. Structure tret [mn] [MH Mthod of analysis 1-50 1\11 ¢, NO
0 NIN O Hve 20128807496. 3 G 1-51 1\1 c,N 1101 N-ItN O 0, HPETEPW11HIBIB G 1-52

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
N\
[ j\ J LA
1-34 N N \NN 1.97 | 368.0 G
\
|
O
J A A
1-35 N" N N G
O H \N 1.83 | 409.3
\_\
N_
/
N
A AN
-36 H N \NN 2.08 | 382.0 G
\
N
M
NN b
1-37 O H \N[:l 2.13 | 398.0 G
O
N LA
1-38 F o N N \N-N 221 | 4380 G
FX \
F
N N?
NN
/ N N 3
-39 = N N \NN 151 | 4283 G
\
Cl
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O NIINO HN # 2.05 382.3 G 1-53 1101 Nil NOCGN5 0, HN # 2.16 525.3 G 1-54
OcCciN........ ANN HN * 2.01 402.2 G No. Structure tret [mn] [ MHr

Met hod ofwenaly@d®41-55 Nci 1 O NN HN * 1.64 386.0 G 1- P6EThMRN1i66N8I0 1. 67
359.0

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
[-40* >_NN N N 1.82 | 434.3 G
\
\
N
\
I-41* 169 | 420.3 G
N \
\
-42* H N 1.64 | 4063 G
N-N” <§2
’&/‘\
|-43* N N 164 | 420.3 G
\N/\
l-44 O A 1.53 | 390.3 G
N NN
H N
\
N N
I-45 H LA 216 | 516.3 G
_O H N

1
\O
9



G 1-57 lei

01 ONNH®* 2.11 418.0 G1-58 N°N, N\Wv O \'"NN HN 1.56 372.3 G

1-59 * elONNHN # 1.77 419.0 G No. Structure tret [mn] [MH Method of
anal ysi s wo@012/a10nM41N O, H # 1.90 568.2 G 1-61 N PCT/EP2011/062683
tret + | Method of
No. Structure [min] [M+H] analysis
L0
l-46 NJ\N’ (N | 228 | 5305 G
,O H N
\
N NS
A
1-47 NNYON 178 | 5105 G
oL H N | |
\
Chiral
1-48 1.94 | 5103 G
1-49 1.77 | 538.3 G
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c, NCi NON O, H4 1.94 526.2 G1-62 1.1 NINOO,N* 2.16 541.3 G 1-63
1101 NAIN O, HN* 2.01 541.5 G1-64 O NN N HN# 1.77 398.3 G No.

St ruct ur evonret2/qimion] [ MeHr Met hod of anal ysis 1-65 i\l @®CHNEPXmOMN6IRE N O

| C3H #

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
PJ\[:::]:()
I-50 H N S 186 | 496.3 G
‘N
“Q E
N N
I-51 o_ H 194 | 510.3 G
I r
I-52 H N\ 205 | 3823 G

1-53 O« N 216 | 525.3 G

1-54 H N 201 | 402.2 G
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1.73 526.5 G 1-66 NO 1.1 N-ItN O N O,

H* 1.80 568.5 G 1-67 i

0 1.1

NN HN #

1.87 428.5 G 1-68 N 11:S 10HN sit 2.21 539.2 G1-69 0O NNN 0, H* 2.07

541.3 G whan28tpwature tret [mn] [ MH Method of anal PEIr&P2011/062683
tret + | Method of
No. Structure [min] [M+H] analysis
Nﬁi N
I-55 164 | 386.0 G
/ )\\ |
H
I-56 N\ 167 | 359.0 G
<o
NN N
I-57 H \N 211 | 418.0 G
\
AN
N N \ A N
I-58 H N\ 1.56 | 372.3 G
I-59 1.77 | 419.0 G
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1-70 1.1 NNOH * 1.93 398.3 G1-71 1\1 c, N

# NIN O 10HN * 1.86 526.2 G

1-72 1.1 NIN O 10HN sit 1.81 568.2 G 1-73 10 In* NN ,0OH * 2.02 428.3 G

No. Strucworei2meto4[ mn] [ M-H Met hod of anal ysis 1-74 PCI/EP2N1062d8N O
No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
NN NN
1-60 o_H 5 \N 1.90 | 568.2 G
, \
oL
A
N”°N N
1-61 o_H 5 \N- 1.94 | 526.2 G
p \
A
I r/
S ARG
-62 O« Jo N 216 | 5413 G
IRl
CN NN
1-63 oL H N 201 | 5415 G
0
SRS
I ”
1-64 H N\ 1.77 | 398.3 G
0
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10, H4 2.00 524.3 G1-75 No I. N1INO O, Hit 1.95 566.2 G 1-76 0 NIN O
,OHN * 2.14 511.3 G 1-77 1.1 NANOHN 4 1.97 368.0 G 1-78 1\1 ¢, N IS NNiNO O
H* 1.91 woaoR/@704No. Structure tret [mn] [ MHr PCT/EP2011/062683

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
LUN PN
A
NN NN
I-65 o_ H \ N\ 173 | 526.5 G
/O
N N
. N
1-66 O_H \ \ 180 | 5685 G
\
/O
|
QLS
I r/
1-67 H N 187 | 4285 G
\
/O
IReE®»
I p/
CN NN N
1-68 o.H N\ 221 | 5392 G
PO
.
N N NN
o H N
1-69 \ 207 | 5413 G
O-
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Met hod of analysis 1-79 ,NaN H O O 11 NN O ,

No.

10H 4 1.84 538.3 G 1-80
1101N11 NO ,OH 0 2.08 398.3 G 1-81 1.ININO ,OHN * \ 2.05 527.2 G1-82 1.1
N 11 N HNo4oi2/1087 384.3 G 1-83 1\J ¢, NO NIN O m |

PCHEL2011065883 512. 3 G

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
SRS
I p/
NJ\N \N
H N
1-70 \ 193 | 3983 G
O-
MAGRS
I r/
N)\N
I-71 o_H 1.86 | 526.2 G
NTNYON
I-72 o.H || 181 5682 G
O—
N S
I p/
Q\NJ\N \ N
,O H N
1-73 \ 202 | 4283 G
O—
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Structure tret [mn] [MH Method of analysis 1-84 1\1la NHO I. NN 1 ON
,OH 49\ 1.76 554.2 G1-85 1.INrNe N _ ,0HN 4 \ 1.98 414.0 G 1-86 110 N NN
O H WO 20120100412 545.3 G 1-87 CkiNEIN O mra H it CPCTEPI@1A6D89 G 1- 88
11 ¢, N*I NNNON:- 0, H

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
N N
A
N N °N
I-74 o_H \ N 2.00 | 524.3 G

N
H NJI\N’ \
I-75 o H \ NN 1.95 | 566.2 G
\
O N
J X

N NN YN
176 C. O H b\ 214 | 511.3 G

I-77 N 1.97 | 368.0 G

(N N
A
1-78 \Q\H NN 1.91 | 496.3 G
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0\ C

1.92 530.2 G
1-89 NcJOO1 NNNe NO, H4 \ C

No. Structure tret [m n]

[ MtHr

Met hod of anal ysis

1.82 572.3 G 1-90 401 NIN O O H sC \

2.09 432.80G0/@G7001NIN O O, HN * 2.25 525.3 G 1-92 41 RCWEP204W052683 01

382.3 G

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
‘N
NH
X
179 OJ\@\ ) 184 | 538.3 G
N N
.0
\
: N
1-80 0 S 2.08 | 398.3 G
J/O\$
I ~
-81 0 H ?N 2.05 | 527.2 G
\
0o
\
A
I ~
1-82 H N 1.87 | 384.3 G
\
0o
\
N NS
0,0
1-83 N"'N YN 1.82 | 512.3 G
O H N
\
O
\
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1-93 1\1 ¢,NO, H* 101 N. 1.94 510.3 G No. Structure tret [mn] [MHr
Met hod of analysis 1-94 1101 N" NOO, H* 1.82 552.2 G1-95 1.1 NNN O OHN
* 2,12 4NN0200/0066* 1101NIN O O, H 41, C\ 2.12 545.3 @CIAPZ61106%88, N 1.1

NIN O 0 H

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
\r\ll\/)\
NH
0 51,\\
1-84 NN N 1.76 | 554.2 G
o H N
s \
0
\
N\
.
@NJ\N N
-85 o H N 1.98 | 414.0 G
’ \
O
\
SO
N NN N
1-86 C; o_H \N\ 212 | 5453 G
Cl
O
I -~
1-87 H N 1.98 | 402.0 G
\
Cl
LN N
o
1-88 \Q\N NN 1.92 | 530.2 G
o.H N
\
Cl

-105-



it G\ 1.91 530.2 G 1 -98* OKINONNN :- ,O0HN\\ 0 CI 2.08 432.3 G No.
Structure tret [mn] [MH Method of analysis 1-99 401 NNNCH\ 0 2.04
501.3 G w0Q012108070M 1IN H N O 1.86 358.3 G 1-101 1\1 c, NRCO/HRAN1062688\ 0 1. 81
486. 3

No. Structure [nt;;;l] [M+H]* “’::lt:&gigf
RSB
-89 J\Q\N\gl\l 1.82 | 572.3 G
1-90 NJ\N L N 2.09 | 432.3 G
- /O H N\ . .
Cl
O
C'N NN SON
1-91 o_H N 225 | 5253 G
\
A
|
NN N
1-92 H N 2.01 | 3823 G
\
MAGH
A
1-93 NN N 1.94 | 510.3 G
o.H N,
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G 1-102 QO N .
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o N= N
NG A
>\" N~ N N
H \
1-256 1.13 499 G
O—
H \ N
1-257 \ 1.71 416 G
o)
\
= N
—N |
. NJ\N/ A
H \ N
1-258 \ 1.49 406 G
Cl
N IN\ =
/ _\—N\;\ »
NN N
H \
1-259 N\ 1.22 459 G
0
/
\
N e
/N_\—N\;\ |
NN X
H .
1-260 N\ 1.22 433 G
F
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No. Structure tret [m n]
1.72 481 G1-223 1 O\,NN\ Cl

[ MtH Anal ysis 1-222 \

400 G 1- 286 20120M0704N. --10\ ,N N\ * 1.54 430

IN--\_N.---10 1\1 *

PCT/EP2011/062683

N FF

10 1.25 483 G 1-224 NL 10\,N N\ * 1.57

No. Structure tet [min] | [M+H]" | Analysis
o)
\
Moo o
" N™ °N” °N N
1-261 N \ N 1.15 443 G
\
N
\—N/j i
NP )\N, A
1-262 H { 1.22 372 G
N
—N.
N H)\N/ [N
1-263 N\ 1.20 376 G
F
N™
P
1-264* N SNTON 1.92 334 G
H 1
N
\
=== N| X
—N
NP N A
H \
1-265 1.25 392 G
cl
Nx NS
N
NN
-266 N, 145 | 406 G
cl
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G1-226 \ ,N\/O,NN\ illt C 1.54 463 G No. Structure tret [m n]
[ MMFH Analysis 1-227 \ 1 ONN\ 4 1.24 429 G 1-228\ 1 ONN\ it 1.25
416 G 1- 220 2012/010704 PCT/EP2011/062683
No. Structure tet [min] | [M+H]" | Analysis
2,00
.—N _
N N)\N/ (N
1-267 hk 1.33 420 G
Cl
O
_<— N= S
)
~ N)\N/ »
1-268 1.08 443 G
= N
v L
1-269 H N 1.29 386 G
\
O == N
A SES
N”N7N N
H \ N'
1-270 \ 1.58 484 G
F
F
F
0 = N
PN
N™ °N™ °N N
1-271 H \ N 1.67 416 G
\
= N
NN
1-272 H N 1.30 |406/408 G
cl \
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NONN\ 4 1.37 400 G1-230 \ 1 NN HN 110\ 1.19 402 G1-231 ON1 ON N\
1* 1.16 513 G 1-232 NNONHNNC *\ 1.19 503/505 G No.

WO 2012/010704 PCT/EP2011/062683
No. Structure tet [min] | [M+H]" | Analysis
\
N = N
PN
N” N7 "N N
1-273 H N 1.20 445 G
o \
/
0
FNN
v HJ\N/ ™
1-274 N 1.18 477 G
Cl
0 =N
N
}’NQ’ Z NJ\N (N
H N
1-275 o 1.26 551 G
cl

N N™ °N \ N
1-276 H N 1.25 416 G
\
20
N N )\N, \\
1-277 N'\ 155 400 G
0
\
N = N
ML 1O
N” NN N
H \
1-278 \ 1.60 495 G
).
F
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Structure tret [mn] [MH Analysis 1-233 fLNNO p H* N 1.17 483 G 1-234 \
NN-\_ -NS/.1 NN * 1.24 433 G1-235 .NIO NNN,Nio M 1.16 388 G 1-236 \ H
N *  FF wO2012480706 1- 237 1 0 NNNNNMNM * FF 1. 78CT/EP2011/062683

No. Structure tet [min] | [M+H]" | Analysis
1-279 1.64 454 G
1-280 1.28 386 G
N= NI R
-
= N)\N/ A
-281 H N 1.13 388 G
o \
/
o) = N
N
N N N \ \N
1-282 H N 1.26 |436/438 G
cl \
N S
YO
N |
N
>— = NJ\N \\N
N
1-283 \ 1.45 551 G
F
F
F
2
NP SN A
H \ /
1-284 \ 1.57 440 G
F
F
F
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438 G 1-238 -N IO N N

*C 1.21 392 G

No. Structure tret [mn] [MH

Analysis 1-239 NIO N N\ * 1.44 386 G 1-240 \ 0--\_N, 1S NN\ C # 1.27
450/ 452 GvVO-2811010708- -\ _N. 1S ,N N\ * 1.25 PCT/EP2011/062683
No. Structure tet [min] | [M+H]" | Analysis
N
A
1-285* N™ °N \\N 2.04 364 G
o H N
- \
\O N™~
N
1-286 H N 1.19 432 G
O \
/
O
\
= N™
Mo O
N N7 N \I\]
1-287 H \ 1.00 | 429 G
\
it A
VNN
1-288 N\ 1.55 420 G
Cl
IN\ NI =
—N
A A AA,
H \ N'
1-289 \ 1.52 440 G
F
F
F
2,10
—N. P
" H)\N/ LN
1-290 N\ 1.29 416 G
O
/




446 G 1-242 \ /N---Nf N N HN Cl 110\ 1.26 449/451 G 1-243 \ N/NIS N N IP
Cl 1.24 449 G 1-244 NNO,NN\ * C 1.58 420 G No. Structure tret [mn]

[ MFH Anawvoie/ded45 \ 0--\_ --Nf | N N PCT/EP2011/062683
No. Structure tet [min] | [M+H]" | Analysis
o)
\
N = N
e
N" NN \\
1-291 H N 113 | 447 G
F
== N
v
N N7 N X
H .
1-292 N, 1.26 390 G
F
= N
N
1-293 H N 1.22 402 G
o \
/
20
H \
1-294 \ 1.73 438 G
Q
F)\F
N™ X
|
N)\N/ N
I-295 o H N 1.94 390 G
\
/\
S

* Structure includes both enantiomers in each case, i.e.

N N -
Rs‘\ )I\ — A Rs‘\ )I\ — A
N™ °N \ N N™ °N N
H ' H \
R1 N\ R1 N\

2 2
R and R.
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* Cl 1.54 450 G 1-246 NNO J\I N\ 4 C 1.39 517 G 1-247 \ ,N* N 1.24 429
G1-248 \ 0--\_ --NIO N M * 1.23 420 G 1-249 NON M 10 1.31 416 G 1-250
\' 0--\_ -wBiaoid/ooMe 1. 20 432 G PCT/EP2011/062683

4.2. Preparation of other novel compounds (l) by derivatisation of carboxylic acids
(method K/method L)

Preparation of compound lI-1 by ester cleaving

NaOH

0 @)
)\ HO
N
AN
N Method K)

N\ /O

111

5 Ester cleaving (method K). Compound I-1 (2.5 g, 5.66 mmol) in MeOH (25 mL) is
combined with 10 N NaOH (2.8 mL, 28 mmol) and stirred at 50°C until the reaction is
complete. The reaction mixture is acidified with conc. hydrochloric acid (pH = 3). The

precipitated solid is isolated by filtration, digested several times with water and dried.

Analogously to lI-1 further free acids are obtained by ester cleaving (Table 11). The

10  product may optionally be isolated by extraction and purified by chromatography.

Table 11
No. Structure tee | ey | Method of
[min] analysis
-1 1.06 | 428.2 C
-2 1.10 | 4422 C
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No. Structure tret [mn] [MH Analysis 1-251 O \N-c- / --- NOIl ,N*N

1.11 459 G 1-252 N 1 O\,NN\ * 1.49 386 G1-253\ -- N ONN\ *F F
WO 2012/010704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
-3 1.11 | 462.2 C
-4 1.21 | 446.2 C
-5 1.25 | 446.2 C
I1-6 1.17 | 456.3 C
-7 1.18 | 456.2 C
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1.61 497 G 1-254 \

\ * 1.22 446 G No. Structure tret [m n]

NNH ON\I N\ At

ir

1.33 479 G 1-255 0

1.13 WO 2012/010704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
1I-8* 114 | 4762 C
119 0.97 | 468.2 C
N
1-10 N N> (N | 113 | 4420 G
~O0 H N
\
OH
O)\Q N
I -,
1-11* NJ\N SN | 118 | 4763 G
O H \
- N
\
Cl
0O
HO L\ll\\
N NN
1-12 |/O H N 129 | 4703 G
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499 G 1-257 OINP N\ * 1.71 416 G 1-258 NIO , NI

\ /1\1--\__, N=-1INS.

N\ 4 C 1.49 406 G 1-259
INNNAN HN N\ # 1.22 459 G 1-260 \ N /NS N 410, N

1.22 433 V&0 20mM10704 PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
OH
@) )Nu\ X
11-13 NT"N° L N 124 | 4563 G
- _0 H N . .
\
]
(T NTNTYON
I-14 S H \ N | 121 | 4683 G
o |1 .
O
HOK@ A
N NN
I1-15 H 120 | 446.0 G
\
II-16 118 | 446.3 G
17 106 | 442.3 G
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Structure tret [mn] [MH Analysis 1-261* 0O\ N ----NS 1 N* N 1.15 443
G 1-262 NOL NH N 1.22 372 G1-263 . NOHNt N N\ * 1.20 376 G 1-264* 40)
N 1 N HN wWo\201/@a270334 G PCT/EP2011/062683
tret + Method of
No. Structure [min] [M+H] analysis
OH
O N~ |
Is A
I1-18 NN N | 107 | 4620 G
o H N
\
Cl

10

* Structure includes both enantiomers in each case, i.e.

N N -
Rs‘\ )I\ — A Rs‘\ )I\ — A
N™ °N \ N N™ °N N
H ' H \
R’ N, R

2 52

R and R

Preparation of compound lll-1 by amidation
O O
HO

-1 -1

Amide formation (method L). The starting compound II-1 (75 mg, 0.18 mmol) and TBTU
(87 mg, 0.27 mmol) in anhydrous DMSO (0.5 mL) are combined with triethylamine
(124 uL, 0.90 mmol) and 2-methoxyethylamine (17 mg, 0.23 mmol) and stirred at RT until
the reaction is complete. The reaction mixture is purified by preparative HPLC-MS. The

fractions containing the reaction product are freeze-dried.

Analogously to llI-1 further novel compounds are obtained by amidation or esterification
(Table 12).
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1-265 . NONMN * C 1.25 392 G1-266 _ NNO NN\ *Cl 1.45 406 G No.
Structure tret [mn] [MH Analysis 1-267 .10 NN\ C. 1.33 420 G 1-268

\0 plc. NVO201d01DFOM # 1. 08 PCT/EP2011/062683
Table 12
t Method
No. Structure et | [M+H]" of
[min] analysis
O
HN N~
<
-1 H NJ\N { N 1.73 | 4853 G
.0 o.H N
o™
K/N I,Q O
-2 ” B\ll\ D 1.89 | 608.0 G
NN N | |
o H N
[ \
0
\N)J\Q\ N N
H L\ A
-3 N" N N 1.76 | 455.0 G
o H N,

~ 0O
N
0 NS
H LA A
-4 H N" N 1.81 | 510.3 G

oK
-5 N N/ \\N 2.00 | 564.3 G
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443 G 1-269 NIf NH M 1.29 386 G1-270 \ O-\_N-..--10O\, Nl N\ F F 1.58
484 G 1-271 N* N 1.67 416 G 1-272 Nfl N HN N Cl 1110\ 1. 30 406/408 G

St ruct ur ewonet2/qiomion] [ MtH] Anal ysis 1-273 PCT/EP2011/062683
t Method
No. Structure [m"ie;l] [M+H]" of
analysis
N 5\]'\\
III-6 H N™N° N 1.85 | 538.0 G
H N
f \
1
N O
N N
-7 H P 1.86 | 608.3 G
N° N \ h N
N
\
-8 1.78 | 498.3 G
-9 1.84 | 536.2 G
-10 191 | 5243 G
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\ /1
1.18
O1

\1--\ . HNNON* N 1.20 445 G 1-274 \9 NJc. _/ . NI* I\1 M C #
477 G 1-275 1 O1\1 N cl\ a, 1.26 551 G1-276 \ O--\_ . -- N
| TI #W0 20122680716 G 1-277 . N | PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] .
analysis
i-11 1.85 | 512.3 G
n-12 1.96 | 647.5 G
n-13 1.86 | 538.3 G
-14 1.93 | 550.2 G
-15 1.79 | 568.2 G
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OP N A 1.55 400 G 1-278 0\

N1l... / --- . N1 ON*

N 1.60 495 G

No.

Structure tret [mn] [MH Analysis 1-279 -NJJ O P N\ * F F 1.64 454 G

1-280 1 QvdI2bivo1siow 1. 28 386 PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] analysis
& I\CL 0
OH N N?
H I
l-16 N NN 1.66 | 554.2 G
Oo. H N
\
RO
0L
n-17 N ‘N \ N N 1.92 | 550.2 G
o.H N
\
L
oF
Nk@\ N/ |
-18 H s A 1.78 | 594.2 G
N Or)
O- N
\
-19 1.87 | 546.5 G
1-20 1.81 | 6287 G
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G1-281 NNM--IONNHN N /0 * 1.13 388 G 1-282 \O--\_ .---10 NNp H N
Cl 110\ 1.26 436/438 G 1-283 NjJ N\ F F 1.45 551 G 1-284 NNOp N\ sitiF F

1. 57 440 V&0 200Nm1070%t r uct ur e PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] analysis
N N~ |
n-21 H NJ\‘N N 168 | 588.5 G
o_H N,
Cl
o™
-22 HKQ\ i | 184 | 6285 | G
o.H N,
Cl
RN
QL
-23 NN N 1.95 | 584.5 G
o H N,
Cl
Y8
7 ” N, |
1-24 NJ\‘N N 1.81| 602.5 G
0N N
\
Cl
-25 1.91 | 584.2 G

-152-



tret [mn] [MH Analysis 1-285* 01 NHN \I N \ 2.04 364 G 1-286 \

0---\_ .-- HN~* NN=*\ 1.19 432 G 1-287 "O /N 1..... NE* N\ o*
\ 1.09 4290CGo/A8®%4 N O P N\ PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] .
analysis
l-26 183 | 627.2 G
-27 192 | 586.2 G
11-28 210 | 574.2 G
11-29 1.88 | 628.3 G
11-30 1.71 | 574.2 G
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4 CA 1.55 420 G 1-289 PN\ 4FF1.52 440 G 1-290 NN\ * 1.29 416
G No. Structure tret [mn] [MtH Analysis 1-291 O \N-- /.10 N * N 1.13

447 G 1- 290 2012/010704 PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] analysis
)
N N*
,ﬁ HKQ X,
11I-31 ) H NN 1.83 | 572.3 G
~ N\
Cl
0, 8
N N%
-32 H NJ\\Nl | 201| 6002 | G
o_H | NN
\
Cl
o )
-33 [j H\N N 168 | 601.3 G
N ON N
Cl
=
J U8
i L)
Ill-34 NJ\\N (N | 182 | 6352 G
O  H N,
Cl
TN
a9
N N~*
Il-35 H NJ\\N| 1.74 | 6453 G
N L
\
Cl
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NS1 NN\ * 1.26 390 G 1-293 NOL N H* N\ 1.22 402 G1-294 .NS1 N* N\ FF
1.73 438 G 1-295 10IN Np HN/\\ S 1.94 390 G *Structure includes both
enant i omewe 20re/gemh case, i.e. WO 2012/ 010704PCT/ EP20 PLTP2618 862633
Preparati on of other novel conpounds (1) by derivatisation of carboxylic
acids (method K/ nethod L) Preparation of conpound 11-1 by ester cleaving O
1-1 5Ester cleaving (nethod K). Conmpound 1-1 (2.5 g, 5.66 mmol) in MOH (25
m.) is conbined with 10 N NaOH (2.8 nmiL, 28 mmol) and stirred at 50C until
the reactjon 1s| conplete. The reaction mxture i1s acjidifijed wth MetAed
hydrochl ofiRoacjd (pH = 3). Thetpeaaepitated solid ii s ol [+ by  of
filtratioh, digested several times with water and dr[l&y] Anahalgsiss| y

to 11-1 fprther| freesa re tained by ester cleaving (Tabl¢ 11I). The
10pr oduct | may opti@l}; e |sokated by extraction and purified|by
X

chr omat ogf aphy. N N7
H Js |
1-36 NN \‘N 1.81 | 635.2 G
O. H N
\
Cl
0O

v
N N™
n-37 H HJ\‘N (N 1.95 | 598.2 G

O. N
\
Cl
Mo 8
1II-38 HJ\Q\ 51\,| 171 | 6133 G
- N \N \\N . .
o. H N
\
Cl
o™
~a g
N N%
-39 H s 1.74 | 600.2 G
N N \\N
o H N
\
Cl
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Tabl e 11 No.

Structure

tret [m n]

[ MtH Met hod of analysis 11-1 0 CH el

HNNO iv N\ 1.06 428.2 C11-2 0 OHel NHNNO iv N\ 1.10 442.2 C
No. St rWwORPE/010704 PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] analysis
0§
111-40 N N’ \\N 2.07 | 614.2 G
o.H N
\
Cl
70§
N N
* HJ\Q\ a J
1-41 N N \ N 2.20 | 612.3 G
o.H N
\
Cl
goN:
N N
H A
-42* N° N \‘N 1.91 | 586.2 G
O.H N
\
Cl
@ I\CL 0
0 ” N N
III-43* NJ\N’ N 1.85 | 616.2 G
Oo.H N
\
Cl
o™
'NJ\@ N
l11-44* H )I\ _ 1.88 | 642.3 G
N N \ \N
o_H N
\
Cl
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tret [mn] [MHr Method of analysis 11-3 0 OHel ONONNV HN\ # C 1.11
462.2 C11-4 0O OHO A 1 ONN'NHN\ it 1.21 446.2 C11-5 0 OHel C 1 S
NNi v H N WO 2012260704 PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] analysis
N 0
OH N N N
1-45* H NJ\N’ \\N 1.72 | 602.2 G
o_H N
\
Cl
v~ N
N/
oW
N N
ll-46* H o 2.00 | 696.3 G
N N \ \N
o_H N
\
Cl
Ot
oF
n-47* H A 1.84 | 642.3 G
NN \\"N
o.H N
Cl
\N O
0, i
I11-48* NN (N 1.78 | 544.2 G
o.H N
\
Cl
0O
o:>-N
SN S
111-49* H NJ\N’ \‘N 1.84 | 628.3 G
o, H N
Chiral
Cl
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446.2 C 11-6 O OHO 1 OMN 1\1 HNN\ it 1.17 456.3 C 11-7 0 OH O N * NN
H'NN\ it 1.18 456.2 C No. Structure tret [mn] [ MH Mthod of analysis
11-8* OHwoQonN/@NM\ jv HN\ 11, C 1.14 PCT/EP2011/062683
t Method
No. Structure [m"ie;l] [M+H]" of
analysis
\I\O\ O ClI
N NS
11-50 H NN N 173 | 5103 G
o.H N,
L8
N l\{ =
llI-51 H N)\N’ N 1.69 | 498.3 G
H L\
= \
O
O F
HN N~ |
II-52 NJ\\N N 1.86 | 508.0 G
.0 H N,
0O
HN N~ |
II-53 h NJ\\N N 1.72 | 504.3 G
O H N,
e “CL
ll-54 J\Cj\ ;ELN 1.74 | 548.3 G
O
HN N” |
I-55 N)\\N \\N 1.79 | 5243 G
O H N
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476.2 C 11-9 NN HN N HO O\ 0.97 468.2 C 11-10 OH 0 al

1 ONNOH4 1.13

442.0 Gii-ii* O0HO NO NANONH®* Cl\ 1.16 476.3 G 11-12 0 HO(10NO A NN
rOH | * W20/ 0®4G No. Structure tret PCT/EP2011/062683
t Method
No. Structure et | [M+H]" of
[min] .
analysis
1-56 181 | 568.3 G
/
NI-57 \_\O S 213 | 539.2 G
O
N 0O
N N
H A
1-58 H N YN 186 | 552.2 G
© N
\
0O
HN*@ N
NN \‘\N
1-59 c| H N 196 | 542.0 G
l}l \
~
N 0O
H NTNCN
11-60 o H N 186 | 524.3 G
r \
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[ m n]

[ MitHr Met hod of analysis 11-13 OH0 O 1 O N N ,OH * 1.24 456.3 G
11-14 St 1 O NNHHO O # 1.21 468.3 G 11-15 0 HO*INOA NN CH* 1.20
446.0 G Mor612001pi4a N A ONN CIH 4 1.18 446.3 G 11-17 @HT(EP2011/062683

t Method
No. Structure et | [M+H]" of
[min] analysis
g
N N
H A
lII-61 NN YON 202 | 5783 G
O H N
( \
N S
I
1 PQJ\BI \'\N
-62 s H N 1.86 | 495.0 G
@)
N_
/
N N
AL AN
-0 \ H N \ N
Il-63 \_\N S N, 181 | 525.0 G
H O
N AN
I %,
\ ﬁ)\N [ N
llI-64 S N 176 | 481.0 G
O \
NH
/
¢ O
;SN NN
l1I-65 \ S N, 1.84 | 5383 G
H O
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SNO, H# 1.06 442.3 G WO 2012/ 010704PCT/ EP2011/ 062683 No. Structure tTt
[mMn] [MH Method of analysis 11-18 OHO0O NO, HN* NOC * \ 1.07 462.0
G * Struwouneviinmiudes both enantioners in each case, PCEEP2RAnApmBRtiI on of
conmpound 111-1 by am dation 5Am de formation (method L). The starting
conpound 11-1 (75 ng, 0.18 mmmol ) and TBTU (87 ng, 0.27 mmol) in anhydrous
DVBO (0.5 nmL) are conbined with triethylamne (124 pL, 0.90 nmol) and

2- met hoxyet hyl ami ne (17 ng, 0.23 mmol) and stirred at RT until the reaction

I's conplefe. The reaction mxture 1s purified by prepgratlve H PlMethbd [The
fractions| cmat aj ni ng the react Seincfureduct are freeze- dei edqm+HYAnal agous|l y
to 111-1 further novel conpounds are obtained by am dWflon or analysis
esterificpation [ Tabl e\@ \g) 20127 010/704PCT7 EP2011) 062683 Tablle 12 No.
N NS
H A A A
111-66 N° N \ N 1.78 | 522.2 G
H N
\
N
H
n-67 1.71 | 538.3 G
0
0 N
1-68 1.65 | 601.3 G
o_ )N
N
1-69 1.78 | 614.2 G
SR OW:
i 5
-70 NJ\‘N N 2.09 | 634.2 G
o.H N
\
Cl
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Structure tret [mn] [MH Method of analysis Il1-1 O HNONONNO , H*
1.73 485.3 G 111-2 0 N 11NO (OH I # 1.89 608.0 G 111-3 101 NIN)\ikOOH I #
1.76 455.W0@012d1e#411011 N )\itN O (OH I # 1.81 510.3 GPLIIEP3011/062683

t Method
No. Structure et | [M+H]" of
[min] .
analysis
1-71 167 | 441.3 G
-72 175 | 496.3 G
-73 1.84 | 608.5 G
lll @)
”~ \/\N N’
H A
-74 NN \\N 1.82 | 512.5 G
O. N
\
AON:
b N
-75 NJ\‘N N 168 | 568.5 G
O. N\
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A N HO1 N"
Structure tret [mn] [ MHr
1. 85 538.W0G012/d16704NO | ei
NNIN O, H* 1.78

O NN rOH #l

1.86 608.3 G

N5 (OHI # 2.00 564.3 G WO 2012/ 010704PCT/ EP2011/ 062683 No.
Met hod of analysis I11-6 NcJO 1101 NN

rOH | *
| PCTEPOOIHNGBK *

t Method
No. Structure [m"ie;l] [M+H]" of
analysis
n-76 1.98 | 661.5 G
n-77 1.82 | 582.5 G
-78 1.81 | 608.5 G
O
H As A
n-79 N N N 1.78 | 499.5 G
o.H N
\
O
I H Js A
1-80 N° N \ N 1.87 | 526.5 G
o H N,
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498.3 GI111-9 v zecHr,
N HN NO1.91 524.3 G

N al

*

N OH Chiral

NNNO, H# 1.84536.2 GI111-1 00
WO 2012/ 010704PCT/ EP2011/ 062683 No. Structure

tret [ m nyo[2m2HioMet hod of analysis ill-ii O HNa N O PCREPO)11i662681. 85
512.3 G
t Method
No. Structure et | [M+H]" of
[min] analysis
N R
N/
s
1-81 N° N °N 1.76 | 510.5 G
O. H N
\
11-82 1.96 | 564.5 G
-83 1.81 | 5325 G
111-84 1.98 | 681.7 G
11-85 1.78 | 519.5 G
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I 1
N
n\

| -
01
I

1

0

H
0

2

1.96 647.5 G ivNc,NOLONO, HChiral 4 111-1 3 NJOOki N O
* 1.86 538.3 GI111-1 4 0. NNOO, HChiral4 1.93 550.2 GIlIl1-15
NN’VO,ZOH/(#OZIM?Q 568.2 G PCT/EP2011/062683

t Method
No. Structure et | [M+H]" of
[min] analysis
N
N N*
H s |
1-86 NN \\N 1.76 | 530.5 G
o_H N
\
Cl
N N
H A
-87 NN \‘N 1.90 | 542.3 G
cl H N
\
0]
l H A
111-88 NN N 1.96 | 530.2 G
cl H N
\
| (@)
111-89 NN N 1.92 | 516.3 G
cl H N
\
AU o
O
1-90 H N"N” \\N 206 | 568.2 G
cl H N,
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WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [mn] [MH Mt hod of

analysis 111-16 n\l OHLLN 1 ONNO, H* 1.66 554.2 GI11-17 1.92 550.2 G
HOO) 1 O WoNoL/01by0# 111-18 H140 NO O, H * 1.78 594. 2PCGTIEPRe11®6BIN 0, H
t Method
No. Structure et | [M+H]" of
[min] analysis
L
QL8
1-91 N B\IL\ 1.90 | 612.3 G
- H N N/ \ 3 N . .
cl H N
\
N 0
0 N N N
1-92 H N)\N’ \\N 1.91 | 586.2 G
cl H N
\
20, 8
OH N N N
1-93 H NJ\N’ N 1.76 | 572.3 G
Ccl H N\
\N O
0, i
I11-94 NN’ { N 1.97 | 514.2 G
cl H N
\
o™
L\V,PJ~[:::1 ()
"NKQL g
1-95 H s A 1.81 | 594.2 G
N° N \ N
o H N
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110 CI? 1.87 546.5 G 111-20 NJOOKINNONO, H\ 110 G 1.81 628.7 G WO
2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [mn] [ MH Method of
anal ysi s wORoR2I01#O4N 1.1 NONO H40 \ C 1.68 588.5 G PCIrAP2010/062688 0 1

NNONZ10, H\ 1110 C 1.84 628.5 G 111-23
t Method
No. Structure [m"ie;l] [M+H]" of
analysis
1
IN )N\/ |
1-96 H N™ N "N 1.83 | 536.2 G
O\ H N
\D
NH
N
1-97 O A 161 | 506.3 G
N”°N \\N
.0 N
\_\
O_
\D\
NH
11-98 0 B\ll\\ G
N“ N N 1.57 | 492.3
.0 H N
0
\I\O\
NH
N N
I1-99 O A 1.71 | 532.3 G
N N \\‘N
,O0 H N
\_\
O_
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1.95584.5G O Ne NNO, H\ 110 ci [11-24 n\l ,0 0 1- ONN O, H 110
Cl\ 1.81 602.5 GII1-25ei NO NN O, H\ 1110 CI 1.91 584.2 G WO
2012/ 010 WORC/EPDA11/ 062683 No. Structure tret [m n] [ WeEHEPMai06HSDF
analysis 111-26

Method
No. Structure [nt;;;l] [M+HT* | of
analysis
\I\O\
NH
I11-100 O B\f\\, 1.77 | 502.3 G
N N \ N N
_LO H N
—

\NO\
NH
=
1-101 O j\f\ ) 1.95 | 476.3 G
N° N \\N
.0 H N_\

\NO\

NH

B
lli-102 O L\ll\ 2 1.92 | 518.2 G
NN \\N
,O0 H N
tret
No. Structure [M+H]" | Analysis

[min]

0L
111-103 N N/ N 1.48 564 G
0 H I \ N'
~ — \
NS
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Na OS N6 NNNOH\ ChirallP C 1.83 627.2 GI111-27 LL N 40 NN N
H* G\ 1.92 586.2 G111-28 0 H4kiNONNN O, HIP ClI\ 2.10 574.2 G
29 | .WO2024W¢08, H\ ChirallIP C 1.88 628.3 G |- BOT®EPING/06268NAI N O
N)NN 0, H\ 110 Cl
tret + .
No. Structure ) [M+H]™ | Analysis
[min]
L
NH |
O)\(:[ONI BN
1104 N)\ N 1.37 | 572 G
H \
N
\
cl
N N
H |
1-105 NN 147 | 544 G
o_ M '
~
S
N | X
H
1-106* NJ\N’ N 178 | 504 G
o M N
L .
N NI
H |
NJ\N/ N
1-107 o. H N 151 | 606 G
~
cN
cl
N N
H |
1-108 N™ NN 17 | 530 G
O N,
7\




1.71 574.2 G WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [m n]

[ MitHr Met hod of analysis I11-31 14010 " , NNN O, H# C\ 1.83 572.3 G
[11-32 Hwdi2he/Mo®W, HN * Cl\ 2.01 600.2 G 111-33 0 0. 1PCT/EP201MOb26RIH NNN O
H, , CN, | 1110 C\ 1.68 601.3 G111-34 1 00

* Structure includes both enantiomers in each case, i.e.

N N -
Rs‘\ )I\ — A Rs‘\ )I\ — A
N™ °N \ N N™ °N N
H ' H \
R1 N\ R1 N\

2 2
R and R.

4.3. Preparation of other novel compounds (I) by derivatisation of amines (method
M/method N/method O/method P)

5 Preparation of compound IV-1 by amide cleaving

0
)J\N HNT Y
g g LA
HJ\\ N t:C; M) © N
etho
rO N\ r

1-14 V-1

Amide cleaving (method M). The starting compound I-14 (1.2 g, 2.23 mmol) is stirred in
conc. HCI (3 mL)/EtOH (3 mL) for 10 min. at 120°C in a microwave reactor. The reaction
mixture is made basic with potassium carbonate solution and exhaustively extracted with
10 DCM. The organic phase is washed with water, dried on sodium sulphate, filtered and

evaporated down. The crude product is purified by column chromatography .

Analogously to IV-1 further free amines are obtained by amide cleaving (Table 13).
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NNN O, H\ 110 O 1.82 635.2 GII11-35 F"."----.N.--"i ¢,NN H NNO NO, H10
Cl\ 1.74 645.3 G WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [m n]
EmtHr Metwoaorfoiemal ysis 111-36 1.1 NN . N O, H\ 4P ECTEPIM168S32 G
[11-37 1.95 598.2 G 140 N O NNN

Table 13

Method of

tret +
No. Structure [M+H] analysis

[min]
HNTY
K/N\Q\ N
A
: N™'N )
V-1 Oj H \ N 185 | 496.3 G

HN"™Y
K/N N™ =
A~
V-2 H N \\,N 0.71 502.2 A
_O N\
Cl
No. Structure tet [min] [[M+H]"| analysis
N= NS
N A A
Iv-2a+ | HN H N | 129 | 489 G
\
Cl

* Structure includes both enantiomers in each case, i.e.

N™ N™
R3 )I\ I~ A Rs‘\ )I\ I~ A
N™ °N \ N N™ °N N
H N H \ N
R1 \ 2 R1 \ 2
R and R
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0, H\ 110 C [11-38 i\l ¢, N&i 1 ONNNO, H*\ C 1.71 613.3 G111-39
oTh NH 1 NO NNO, HNIif CI1? 1.74 600.2 G WO

2012/ 010 ORI/ HPDI11/ 062683 No. Structure tret [m n] PCWHEHRzOIVI61683 Of
analysis 111-40* H 1101 NNNOO, H

Preparation of compound IV-3 by reductive amination (method N)

SRS
HN™™Y N
0 L_N
NaBH(OAc), \Q\
(Method N)

Iv-3

Iv-1

Reductive amination (method N). The starting compound IV-1 (80 mg, 0.16 mmol) in
anhydrous NMP (500 uL) is combined with tetrahydro-4H-pyran-4-one (45 L, 0.48 mmol)
5 and sodium triacetoxyborohydride (107 mg, 0.48 mmol) and stirred for 1.5 h at RT. The
reaction mixture is purified by preparative HPLC-MS. The fractions containing the reaction

product are freeze-dried.

Analogously to IV-3 further novel compounds are obtained by reductive amination

(Table 14).

10 Table 14
No. Structure trt_et [M+H]+ Method_of
[min] analysis

|
V-3 HJ\N N 1.99 | 580.3 G

K/N\Q\ N
A, A A
V-4 N N" N 1.97 | 5103 G
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0\ C

[11-42*

O N

2.07 614.2 G111-41* 01 NNNe: - 0, H*\ C 2.20 612.3 G
11701 NINOm1!l 0, HO\ C 1.91 586.2 G111-43* n\l ,0 110 NIN
OWOHORIR70€] ? 1.85 616.2 G I 11-44* 0 PCT/EP2011/062683
No. Structure [nt;;;l] [M+H]* “’;ent;;gigf
//l‘pd’“\j
““Q >
A P/
IV-5 NN N 219 | 538.3 G
Oj H N,
T
N
(N N
IV-6 \@ p 158 | 586.2 G
N N \ \N
o_H N
\
Cl
ae!
N
V-7 K’N\Q\ N N 148 | 627.5 G
P
N° N \ \Pd
o_H N
\
Cl
(N NS
I
IV-8 N)\N AN 192 | 5445 G
o.H N,
Cl
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c,N oO1 NNN O, HO G\ 1.88 642.3 G WO 2012/ 010704PCT/ EP2011/ 062683 No.

Structure tret [mn] [MH Method of analysis I11-45* ri\l OHLN 1.1 NI N 5N
, - 0, Hwo\o01470#2 602.2 G 111-46* 2.00 696.3 G i VvVNPNTIEP201M0ob268N O, H *
Cl\
tret +| Method of
No. Structure [min] [M+H] analysis
(UN N
A
V-9 N N \\N 1.81 | 530.2 G
o.H N
\
Cl
No. Structure tet [min] | [M+H]" | Analysis
Na= X
NI
OD’NO— = N)\N N
IV-9a H ' 146 | 573 G
Cl
Na= X
!
)—NO’ND’ AN N
IV-9b | O H N’\ 133 | 614 G
Cl
IN\ X
HO‘\_NQ—N\; |
N™ °N \\
IV-9¢c | 1.37 533 G
Cl

* Structure includes both enantiomers in each case, i.e.
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[11-47* 101 NIN5 N, - 0, H*\ Cl 1.84 642.3 GI111-48* 1101 NINON , -
HC 4t\ 1.78 544.2 GI111-49* Ga NO .1 NNNOm,- 0, H\ Chiral it C
1.84 628.80G0 12312/ 010704PCT/ EP2011/ 062683 No. St r uctPaT&Peditl/opzs8h] [ M
+H Method of analysis I11-50 0OC1 O NINO, H1.73
NI N NI N :
RN AN R AN 7 \
H \ H \
R1 N\ 2 R1 N\ 2
R™ and R™.

10

Preparation of compound IV-10 by sulphonamidation (method O)

Iv-10

Sulphonamide formation (method O). The starting compound V-1 (100 mg, 0.20 mmol)

in anhydrous DCM (0.5 mL) is combined with methanesulphonic acid chloride (22 L,
0.28 mmol) and triethylamine (90 uL, 0.62 mmol) and stirred for 3 h at RT. The reaction

mixture is evaporated down, the residue is taken up in DMSO (500 pL) and purified by

preparative HPLC-MS. The fractions containing the reaction product are freeze-dried.

Analogously to IV-10 further novel compounds are obtained by reaction with sulphonic

acid chlorides.

Table 15
No. Structure [:1';;]] [M+H]* “’:;t;;gigf
\SO
d .N/\
K/N\Q\ N
A
IV-10 N7 NN 194 | 574.0 G
H "
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510.3 G I11-51 QOO0 NN
1.86 508.0 GI111-53 0 H
NN , 0 Hwo2412548703 G |

10

Preparation of compound IV-11 by amidation (method P)

IvV-11

NHx 0 1.69 498.3 GI111-52 CF HNSI NC O HN i
NN ;1 NNOHN i 1.72 504.3 GI11-54 (11 H140N '
[1-55 0OC I N PCT/EP2011/062683

Amide formation (method P). The starting compound IV-1 (100 mg, 0.20 mmol) in

anhydrous DCM (0.5 mL) is combined with dimethylcarbamyl chloride (30 mg, 0.28 mmol)

and triethylamine (90 pL, 0.62 mmol) and stirred for 3 h at RT. The reaction mixture is

evaporated down, the residue is taken up in DMSO (0.5 mL) and purified by preparative

HPLC-MS. The fractions containing the reaction product are freeze-dried. Alternatively

method L may be used for the amide linking.

Analogously to IV-11 further novel compounds may be obtained by reaction with acid

chlorides or amide coupling of acids.

Table 16
No. Structure et | My | Method of
[min] analysis
\)N\/
O”"NTY
LUN NS
I -,
IV-11 NJ\N N 196 | 567.3 G
o_H N
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HNO:1,I NNo H1.79 524.3 G WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure
tret [mn] [ MH Method of analysis I11-56 rilO C OO N"' ,LNN, OH 1.81
568.3 G IwWD-262/40®% 11 O -NNN H\ 2.13 539.2 G 0 0 # PCIIHP2EGE8/068630D 1101
NN O

4.4. Preparation of other novel compounds (l) by alkoxylation catalysed by

transition metals (method Q)

Preparation of compound V-1

N oq N

|
Cs,CO,,
1,10-Phenanthroline

(Method Q)

1-17

5 Educt 1117 (75 mg, 0.14 mmol), caesium carbonate (92 mg, 0.28 mmol),
1,10-phenanthroline (5 mg, 0.03 mmol) and copper-l-iodide (3 mg, 0.015 mmol) are stirred
in 3-dimethylamino-2,2-dimethyl-1-propanol (95 mg, 0.71 mmol) for 60 h at 100°C under
argon. The reaction mixture is taken up in DMSO, filtered and purified by preparative

HPLC-MS. The fractions containing the reaction product are freeze-dried.

10  Analogously to V-1 further novel compounds (I) are obtained (Table 17).

Table 17
No. Structure tet | y+np | Method of
[min] analysis
\N/
%O N
V-1 N)\\N N 263 | 531.2 G
cl H N
\
S0
V-2 NN [ N 221 | 503.3 G
) ~N. Cl H N\ : :
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roHIlI * 1.86 552.2 GI11-59 0 HN,I NNOCO HNi # 1.96 542.0 G111-60
.1 NAINOroH I * 1.86 524.3 G WD 2012/ 010704PCT/ EP2011/ 062683 No.

St ruct ur eworzet2/qioion] [ MeHr Met hod of analysis I11-61 A PNTEPOdILNGZLSN O r OH
| * 2.02

No. Structure trt_et [M+H]+ Method_of

[min] analysis

V-3 216 | 515.2 G

V-4 211 | 489.3 G

V-5 226 | 517.3 G

V-6 238 | 529.3 G

V- 217 | 491.3 G

V-8 218 | 491.3 G
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Gl

1-62 1.1 110 A- NNSHN O * 1.86 495.0 GI111-63 1. 1IN O -0\ N
HO *
WoNo/dpyom HO * 1.84 538.3 G PCT/EP2011/062683

The following Examples describe the biological activity of the compounds according to the

invention, without restricting the invention to these Examples.

Compounds of general formula (1) are characterised by their many possible applications
in the therapeutic field. Particular mention should be made of those applications in which
the inhibiting effect on the proliferation of cultivated human tumour cells but also on the

proliferation of other cells such as endothelial cells, for example, are involved.

Insulin-like Growth Factor-1 Receptor (IGF-1R)-Kinase Assay

The kinase activity is measured by DELFIA® assay (dissociation-enhanced lanthanide
fluorescence immunoassay, Perkin Elmer). The cytoplasmic kinase domain of human
IGF-1R (amino acids 964 — 1370) is expressed as a fusion protein with a glutathione-S-
transferase tag (IGF-1R-GST) in High Five™ Cells (Invitrogen). Enzyme activity is
measured in the presence of substances and a control substance. Poly-glutamate-
tyrosine peptide (pEY, Sigma Aldrich) and biotinylated pEY (bio-pEY) are used as reaction
substrates.

10 pL of substance in 25 % DMSO are mixed with 30 yL of IGF-1R-GST solution (67 mM
HEPES pH 7.4, 15 yg/mL pEY, 1.7 pg/mL bio-pEY, 13.3 mM MgCl,, 3.3 mM dithiothreitol,
0.0033 % Brij 35, 2 ng IGF-1R-GST) in 96-well plates. The reactions are started with
10 yL of a 750 M ATP solution. After 40 min at RT the reactions are stopped with 50 uL
of stop solution (250 mM EDTA, 20 mM HEPES pH 7.4). 90 uL from each reaction are
transferred onto streptavidin-coated 96-well plates. After 120 min incubation at RT the
plates are washed three times with 200 uL phosphate-buffered saline (PBS) per well. The
plates are incubated for 60 min with 100 pL of europium-coupled antibody against
phospho-tyrosine (diluted 1/2000 in Perkin ElImer DELFIA assay buffer) per well. The
plates are washed three times with 200 uL per well of DELFIA washing buffer. 100 uL
DELFIA Enhancement Solution (Perkin Elmer) is added to each well, and the plates are
incubated for 10 min. The fluorescence signal is measured with a Wallac Victor TRF
Reader. IC5, values for the inhibition of the IGF-1R-kinase activity are calculated using the

programmes Fifty (Version 2) and GraphPad (Version 3.0).

Table 18 shows the ICsy values of the example compounds determined using the above

assay.
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WD 2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [mn] [MH Mt hod of
analysis 111-66 QO 1101 NFINS N: - HO 1.78 522.2 GI11-67 NJOO N1 O N H
*\ 1.71 wB20R/0@10k] - 68 H2N-TIN OCki N O NN O, H PPYT/EPR2011/06%8601. 3 G
[11-69 OD-Na O 1 NN O, H10 C\
Table 18
No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]
1-2 73 1-39 63 1-69 9
-3 25 1-40 3 I-70 231
1-9 73 1-41 4 1-71 5
1-10 25 1-42 1 1-72 11
1-12 14 1-43 3 I-73 208
1-13 13 1-44 196 1-74 169
-14 1-45 11 I-75 219
I-15 1-46 9 I-76 1
1-16 1-47 89 I-77 7
1-18 15 1-48 0.69 I-78 0.92
1-19 50 1-49 2 I-79 2
1-20 62 1-50 1 1-80 43
1-21 2 1-51 4 1-81 20
1-22 12 1-52 475 1-82 56
1-23 I-53 11 1-83 21
1-24 1-54 91 1-84 38
1-25 48 I-55 22 1-85 437
1-26 2 I-56 120 1-86 15
1-27 0.18 I-57 91 1-87 60
1-28 179 I-58 11 1-88 11
1-29 5 1-59 36 1-89 20
1-30 2 1-60 226 1-90 700
1-31 34 1-61 207 1-91 2
1-32 433 1-62 155 1-92 23
1-33 398 1-63 1 1-93 1
1-34 226 1-64 37 1-94 2
1-35 242 1-65 1 1-95 106
1-36 409 1-66 2 1-96 0.8
1-37 264 1-67 30 1-97 0.19
1-38 299 1-68 219 1-98 13




2.09 634.2 G WO
[ MFHr  Met hod of

1.78 614.2 GI111-70 NOO 1 5 NNO, H\ 1110 C
2012/ 010704PCT/ EP2011/ 062683 No. Structure tret [m n]

anal ysi s WDl20010706y O N O NN O, H * 1.67 441.3 G || |- 7PCAEP2d11862488 0, H #
1.75 496.3 G I111-73 0Th cA O ij: O
No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]
1-99 13 1-130 54 1161 148
1-100 50 1131 22 1-162 8
I-101 11 1-132 1132 1-163 13
1-102 17 1-133 1000 1-164 71
1-103 169 1-134 46 1-165 105
1-104 11 1-135 264 -2 73
I-105 500 1-136 23 -3 21
1-106 1000 1-137 108 -7 246
1-107 17 1-138 131 I1-8 29
1-108 1000 1-139 63 1-10 282
1-109 6 1-140 05 11 29
1-110 0.19 1141 4 -12 244
111 12 1-142 03 1-13 246
1112 0.87 1-143 0.4 -14 94
1-113 29 1-144 15 15 X
1114 140 1-145 277 -16 500
1-115 471 1-146 1 17 73
1-116 785 1-147 13 -18 21
1117 922 1-148 1 N1 10
1-118 1939 1-149 39 NI-2 17
1-119 2035 1-150 -3 92
1-120 2354 1151 -4 17
1121 2612 1-152 13 NI-5 44
1122 2613 1-153 1 11-6 13
1-123 2976 1-154 71 -7 21
1-124 135 1-155 2 III-8 7
1-125 27 1-156 16 T[S 4
1-126 77 1-157 1 -10 8
1127 7 1-158 4 =11 4
1-128 96 1-159 42 12 11
1-129 11 1-160 25 13 3
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NNO, H* 1.84 608.5 GI111-74i0 ,NHO NNNO, H10 1.82 512.5 G 111-75 n\I
OHO0S ,NCNNO, H# 1.68 568.5 G WD 2012/ 010704PCT/ EP2011/ 062683 No.

*St ruct ur eworet2/qioion] [ MtHr Met hod of analysis I11-76 , VRC/EP2N1I062%8NN O, H
No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]
n-14 3 -45 1 -76 10
n-15 5 111-46 3 mn-77 5
-16 5 n-47 1 -78 4
m-17 5 -48 1 -79 12
n-18 9 111-49 2 11-80 3
n-19 0.75 -50 26 11-81 4
-20 1 1-51 183 1-82 8
l-21 0.54 -52 6 1-83 1
-22 0.27 -53 8 111-84 2
-23 2 ll-54 11 -85 3
l-24 2 l-55 111-86 0.87
-25 1 11-56 n-87 7
1-26 2 n-57 36 111-88 6
n-27 2 1-58 5 11-89 6
1-28 1 -59 1-90 13
-29 1 1-60 0.57 1-91 11
1-30 2 1-61 1-92 10
1-31 1 -62 76 -93 10
-32 1 -63 22 111-94 7
-33 2 ll-64 21 -95 9
1-34 4 l-65 4 111-96 4
-35 3 111-66 6 n-97 387
11-36 3 n-67 117 11-98 34
n-37 3 1-68 3 11-99 193
1-38 1 1-69 2 ll-100 21
-39 2 -70 6 -101 64
1-40 1 n-71 15 -102 54
1-41 2 n-72 2 V-1 0.63
-42 1 n-73 6 V-3 0.43
-43 1 -74 3 V-4 0.31
-44 2 -75 4 IV-5 0.26
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1.98 661.5 GI11-77 n\l ,00 Ne NO, H 110 1.82 582.5 G111-78 NJO 1.1 N5
0O, H110 1.81 608.5 G111-79 0 HO NN O, H 40 1.78 499.5 GI111-80 0 yNO N O
HNO, HwWORRMBDE. 5 G WO 2012/ 010704PCT/ EP2011/ 06268 BCREP2@11062583T €
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No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]

3 1 VA1 2 V-5 8

V-7 1 V-1 12 V-6 7

V-8 05 V-2 13 V-7 180

V-9 1 V-3 5 V-8 109
IV-10 14 V-4 7

No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]
1-166 06 1-189 2 1-212 4
1167 06 1-190 2 1-213 4
1-168 1 1191 2 1-214 4
1-169 02 1192 2 1-215 5
1170 3 1193 2 216" 5
1171 02 194" 2 1-217 5
1172 03 1-195 2 1-218 5
1173 03 1-196 3 1-219 5
1174 0.4 1197 3 1-220 5
1175 0.4 1-198 3 12217 5
1176 0.4 1-199 3 1-222 5
1177 05 1-200 3 1-223 5
1178 05 1-201 3 1-224 5
1179 06 1-202 3 1-225 5
1-180 06 1-203 3 1-226 5
1181 06 1-204* 3 1-227 6
1-182 06 1-205 3 1-228 6
1183 07 1-206 3 1-229 6
1-184 1 1-207 3 1-230 6
1-185 1 1-208 4 1-231 6
1-186% 1 1-209 4 1-232 6
1187 1 1-210 4 1-233 6
1-188 2 1-211 4 1-234 6




tret [mn]

1.96 564.5 G HOLO)NNe 0, H* ~ [11-83i0 NN N' O), NNNO, H* C\ 1.81
532.5 G IWD-281/0147088 681.7 G ¢, N PCT/EP2011/062683

No. |éi|:[m] No. |éi|:[m] No. |éi|:[m]
1-235 6 1-259 13 1-283 23
1-236 6 1-260 13 1-284 25
1-237 6 12617 13 1-285* 28
1-238 6 1-262 14 1-286 31
1-239 7 1-263 14 1-287 36
1-240 8 1-264% 15 1-288 48
1241 8 1-265 15 1-289 51
1-242 8 1-266 15 1-290 57
1-243 8 1-267 16 1-291 58
1-244 8 1-268 16 1-292 59
1-245 8 1-269 17 1-293 70
1-246 8 1-270 17 1-294 70
1-247 9 1271 18 1-295 89
1-248 9 1272 18 1-103 03
1-249 10 1273 18 1-104 04
1-250 10 1274 18 1-105 7
1-251 10 1-275 18 1-106* 5
1-252 10 1-276 19 -107 5
1-253 10 1277 19 -108 8
1-254 10 1278 21 V-2a* 2
1-255 12 1-279 22 IV-9a 7
1-256 12 1-280 23 IV-9b 7
1-257 12 281 23 IV-9c 7
1-258 12 1-282 23
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Cellular IGF-1R-phosphorylation assay

The activity of substances against the phosphorylation of IGF-1R in activated cells is
measured as follows: mouse fibroblast cells (transfected with human IGF-1R, Fibro-hIGF-
1R) are cultivated in standard medium (DMEM, 10 % foetal calf serum (FCS, Gibco),
1x MEM Non-Essential Amino Acids (NEAA, Gibco), 7.5 % sodium hydrogen carbonate
(Gibco) and 0.3 mg/mL Puromycin (Sigma)) in a humid incubator at 37°C with 5 %
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CO./95 % air.

10000 Fibro-hIGF-1R cells per well in 200 pL of standard medium are seeded into 96-well

plates and cultivated overnight. The next day, the medium is suction filtered and the cells

are cultivated in 90 yL serum-reduced medium (DMEM, 0.5 % FCS, 1x MEM NEAA,

5 7.5 % sodium hydrogen carbonate) for a further 24 h. 10 UL of substance solution (diluted

in serum-reduced medium) is added thereto, and the cells are incubated for a further

120 min in the incubator. The phosphorylation of IGF-1R is activated for 30 min by the

addition of IGF-1 (20 ng/mL in serum-reduced medium). All further incubations are carried

out at RT. The supernatant is suction filtered from the wells, and the cells are fixed in

10 100 uL per well of 4 % paraformaldehyde (diluted in PBS). The supernatant in the well is

suction filtered and the cells are permeabilised for 5 min in 300 uL per well of 0.1 %

TritonX-100 (diluted in PBS). The supernatants are suction filtered once again and the

cells are incubated for 20 min in quenching buffer (PBS with 0.1 % TritonX-100 and 1.2 %

hydrogen peroxide), to inhibit the endogenous peroxidase of the cells. The cells are

15  washed for 5 min with 300 pL per well of PBS with 0.1 % TritonX-100 and then incubated

for 60 min with 100 uL per well of blocking buffer (PBS with 0.1 % TritonX-100 and 5 %

Bovine Serum Albumin (BSA)). The blocking buffer is exchanged for 50 pL of the first

antibody buffer (1/1000 dilute anti-phospho-IGF-1 receptor B (Tyr1135/1136) / insulin

receptor B (Tyr1150/1151) (19H7) rabbit monoclonal antibody from Cell Signaling

20  Technology in blocking buffer) and the plates are incubated overnight at 4°C. The next

day the plates are washed for 5 min with 300 yL PBS/0.1 % TritonX-100 at RT and then

incubated for 60 min with 50 pL per well of the second antibody buffer (1/500 diluted Goat

Anti-Rabbit Immunoglobulin-Horseradish Peroxidase (HRP) (Dako) in blocking buffer) at

RT. The plates are washed first for 5 min with 300 L PBS/0.1 % TritonX-100 and then for

25  afurther 5 min with 300 uL PBS at RT . The plates are developed for 10 min with 100 pL

per well of a peroxidase solution (1:1 mixture of TMB Peroxidase Substrate and

Peroxidase Solution B from Kirkegaard & Perry Laboratories, Inc.). The reactions are

stopped with 100 pL per well of stop solution (1M phosphoric acid). The absorbance in

each well is measured at 450 nm with a SpectraMax Absorbance Reader. ECs values for

30 inhibiting the phosphorylation of the IGF-1R in activated cells are calculated using the
programmes Fifty (Version 2) and GraphPad (Version 3.0).

Compounds (l) according to the invention generally display a good inhibitory effect in the

cellular assay described above, i.e. for example an ECs, value of less than 5 ymol/L, often
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less than 3 pmol/L.

Cell Proliferation Assays

Compounds were tested for their anti-proliferative effects in the TC-71 (Ewing’s sarcoma)

and HCT 116 (colorectal carcinoma) cancer cell lines in vitro. Published scientific data has
5 described that interference with the Insulin-like Growth Factor-1 Receptor (IGF-1R)

signaling pathway reduces the proliferation of TC-71 cells [1]. Therefore TC-71 cells

served as a positive control cell line for monitoring the activity of compounds against IGF-

1R-mediated cell proliferation. In contrast, published data has demonstrated that the

proliferation of HCT 116 cells is independent of IGF-1R signaling [2]. Therefore the HCT
10 116 cell line served as a negative control.

2000 TC-71 cells or 1000 HCT 116 cells were seeded per well in 180 yL IMDM + 10 %
foetal calf serum (FCS) + penicillin/streptomycin into 96-well microtitre plates. The plates
were placed in a cell culture incubator (37°C in a humidified atmosphere of 95 % O,/5 %
CO,) overnight. The following day, serial dilutions of compounds, prepared in duplicates,

15 were transferred onto the cell layers (controls without compound). The cells were
cultivated for a further 72 h in the cell culture incubator. 20 uL of Alamar Bluet™ (Serotec
Ltd, Dusseldorf, Germany) was added to each well and the plates incubated for 7 h in the
cell culture incubator. Fluorescence (extinction wavelength of 544 nm and emission at
590 nm) was then measured and the normalized data fitted by iterative calculation with a

20  sigmoidal curve analysis program (Graph Pad Prism) with a variable Hill slope to
determine the I1Cs values.

The ECs, values of the following compounds were determined on TC-71 cells: 1-23, 1-30,

1-40, 1-42, 1-97, 1-109, 1-112, 1-147, 1-157, 1-166 — I-168, I-171, 11172, 1-175 — 1-178, I-180 —

1-182, 1-185 — 1-187, 1-189, 1-191 — 1-214, 1-217 — 1-263, 1-265 — 1-284, 1-286 — 1-289, 1-293,
25 1-294, 11-3, 1I-18, 111-38, 1lI-105, 1lI-107, IV-2a, IV-9a, IV-9b and IV-9c.

The ECs, values for all these compounds are less than 3 pM, very often less than 500 nM.

In addition to TC-71, several other cancer cell lines from diverse tissue origins, which

have previously been demonstrated to be sensitive to IGF-1R inhibition, were shown to be

sensitive to compounds (l). Examples include COLO 205 (colorectal cancer) [3], LP-1
30  (multiple myeloma) [4] and HL-60 (acute myeloid leukemia) [5].
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On the basis of their biological properties the compounds of general formula (1) according
to the invention, their tautomers, racemates, enantiomers, diastereomers, mixtures thereof
25 and the salts of all the above-mentioned forms are suitable for treating diseases

characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral infections (e.g. HIV and Kaposi's sarcoma);
inflammatory and autoimmune diseases (e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
30 leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin
diseases (e.g. psoriasis); diseases based on hyperplasia which are characterised by an

increase in the number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow
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cells, cartilage or smooth muscle cells or epithelial cells (e.g. endometrial hyperplasia));
bone diseases and cardiovascular diseases (e.g. restenosis and hypertrophy). They are
also suitable for protecting proliferating cells (e.g. hair, intestinal, blood and progenitor

cells) from DNA damage caused by radiation, UV treatment and/or cytostatic treatment.

5 For example, the following cancers may be treated with compounds according to the
invention, without being restricted thereto: brain tumours such as for example acoustic
neurinoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma,
protoplasmic astrocytoma, gemistocytary astrocytoma, anaplastic astrocytoma and
glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as

10  prolactinoma, HGH (human growth hormone) producing tumour and ACTH producing
tumour (adrenocorticotropic hormone), craniopharyngiomas, medulloblastomas,
meningeomas and oligodendrogliomas; nerve tumours (neoplasms) such as e.g. tumours
of the vegetative nervous system such as neuroblastoma sympathicum, ganglioneuroma,
paraganglioma (pheochromocytoma, chromaffinoma) and glomus-caroticum tumour,

15 tumours on the peripheral nervous system such as amputation neuroma, neurofibroma,
neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as well as
tumours of the central nervous system such as brain and bone marrow tumours; intestinal
cancer such as for example carcinoma of the rectum, colon carcinoma, colorectal
carcinoma, anal carcinoma, carcinoma of the large bowel, tumours of the small intestine

20 and duodenum; eyelid tumours such as basalioma or basal cell carcinoma; pancreatic
cancer or carcinoma of the pancreas; bladder cancer or carcinoma of the bladder; lung
cancer (bronchial carcinoma) such as for example small-cell bronchial carcinomas (oat
cell carcinomas) and non-small cell bronchial carcinomas (NSCLC) such as plate
epithelial carcinomas, adenocarcinomas and large-cell bronchial carcinomas; breast

25  cancer such as for example mammary carcinoma such as infiltrating ductal carcinoma,
colloid carcinoma, lobular invasive carcinoma, tubular carcinoma, adenocystic carcinoma
and papillary carcinoma; non-Hodgkin's lymphomas (NHL) such as for example Burkitt's
lymphoma, low-malignancy non-Hodgkin's lymphomas (NHL) and mucosis fungoides;
uterine cancer or endometrial carcinoma or corpus carcinoma; CUP syndrome (Cancer of

30 Unknown Primary); ovarian cancer or ovarian carcinoma such as mucinous, endometrial
or serous cancer; gall bladder cancer; bile duct cancer such as for example Klatskin
tumour; testicular cancer such as for example seminomas and non-seminomas;

lymphoma (lymphosarcoma) such as for example malignant lymphoma, Hodgkin's
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disease, non-Hodgkin's lymphomas (NHL) such as chronic lymphatic leukaemia,
leukaemic reticuloendotheliosis, immunocytoma, plasmocytoma (multiple myeloma),
immunoblastoma, Burkitt's lymphoma, T-zone mycosis fungoides, large-cell anaplastic
lymphoblastoma and lymphoblastoma; laryngeal cancer such as for example tumours of
5 the vocal cords, supraglottal, glottal and subglottal laryngeal tumours; bone cancer such
as for example osteochondroma, chondroma, chondroblastoma, chondromyxoid fibroma,
osteoma, osteoid osteoma, osteoblastoma, eosinophilic granuloma, giant cell tumour,
chondrosarcoma, osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma,
fibrous dysplasia, juvenile bone cysts and aneurysmatic bone cysts; head and neck
10  tumours such as for example tumours of the lips, tongue, floor of the mouth, oral cavity,
gums, palate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and middle
ear; liver cancer such as for example liver cell carcinoma or hepatocellular carcinoma
(HCC); leukaemias, such as for example acute leukaemias such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML); chronic
15 leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer or gastric carcinoma such as for example papillary, tubular and
mucinous adenocarcinoma, signet ring cell carcinoma, adenosquamous carcinoma, small-
cell carcinoma and undifferentiated carcinoma; melanomas such as for example
superficially spreading, nodular, lentigo-maligna and acral-lentiginous melanoma; renal
20 cancer such as e.g. kidney cell carcinoma or hypernephroma or Grawitz's tumour;
oesophageal cancer or carcinoma of the oesophagus; penile cancer; prostate cancer;
throat cancer or carcinomas of the pharynx such as for example nasopharynx carcinomas,
oropharynx carcinomas and hypopharynx carcinomas; retinoblastoma; vaginal cancer or
vaginal carcinoma; plate epithelial carcinomas, adenocarcinomas, in situ carcinomas,
25  malignant melanomas and sarcomas, thyroid carcinomas such as for example papillary,
follicular and medullary thyroid carcinoma, as well as anaplastic carcinomas, spinalioma,
epidormoid carcinoma and plate epithelial carcinoma of the skin; thymomas, cancer of the

urethra and cancer of the vulva.

The new compounds may be used for the prevention, short-term or long-term treatment of
30 the above-mentioned diseases, optionally also in combination with radiotherapy or other
"state-of-the-art" compounds, such as e.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be used on their own or in combination with
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other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention, include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant,
megestrol acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone
acetate, finasteride, buserelin acetate, fludrocortisone, fluoxymesterone,
medroxyprogesterone, octreotide), aromatase inhibitors (e.g. anastrozole, letrozole,
liarozole, vorozole, exemestane, atamestane), LHRH agonists and antagonists (e.g.
goserelin acetate, luprolide), inhibitors of growth factors (growth factors such as for
example "platelet derived growth factor (PDGF)", “fibroblast growth factor (FGF)”,
“vascular endothelial growth factor (VEGF)”, “epidermal growth factor (EGF)”, “insuline-
like growth factors (IGF)”, “human epidermal growth factor (HER, e.g. HER2, HERS,
HER4)” and "hepatocyte growth factor (HGF)"), inhibitors are for example "growth factor"
antibodies, "growth factor receptor" antibodies and tyrosine kinase inhibitors, such as for
example cetuximab, gefitinib, imatinib, lapatinib and trastuzumab); antimetabolites (e.g.
antifolates such as methotrexate, raltitrexed, pyrimidine analogues such as 5-fluorouracil,
capecitabin and gemcitabin, purine and adenosine analogues such as mercaptopurine,
thioguanine, cladribine and pentostatin, cytarabine, fludarabine); antitumour antibiotics
(e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin and idarubicin,
mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin); platinum derivatives
(e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g. estramustin,
meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin, cyclophosphamide,
ifosfamide, temozolomide, nitrosoureas such as for example carmustin and lomustin,
thiotepa); antimitotic agents (e.g. Vinca alkaloids such as for example vinblastine,
vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxel);
topoisomerase inhibitors (e.g. epipodophyllotoxins such as for example etoposide and
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron), serine/threonine
kinase inhibitors (e.g. PDK 1 inhibitors, B-Raf inhibitors, mTOR inhibitors, PI3K inhibitors,
STK 33 inhibitors, AKT inhibitors, PLK 1 inhibitors, inhibitors of CDKs, Aurora kinase
inhibitors), tyrosine kinase inhibitors (e.g. PTK2/FAK inhibitors), protein protein interaction
inhibitors (e.g. IAP, Mcl-1, MDM2/MDMX), MEK inhibitors, rapamycin analogs (e.g.

everolimus, temsirolimus) and various chemotherapeutic agents such as amifostin,
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anagrelid, clodronat, filgrastin, interferon alpha, leucovorin, rituximab, procarbazine,

levamisole, mesna, mitotane, pamidronate and porfimer.

Other possible combination partners are 2-chlorodesoxyadenosine, 2-fluorodesoxy-
cytidine, 2-methoxyoestradiol, 2C4, 3-alethine, 131-I-TM-601, 3CPA, 7-ethyl-10-
5 hydroxycamptothecin, 16-aza-epothilone B, A 105972, A 204197, aldesleukin, alitretinoin,
altretamine, alvocidib, amonafide, anthrapyrazole, AG-2037, AP-5280, apaziquone,
apomine, aranose, arglabin, arzoxifene, atamestane, atrasentan, auristatin PE, AVLB,
AZ10992, ABX-EGF, ARRY-300, ARRY-142886/AZD-6244, ARRY-704/AZD-8330, AS-
703026, azacytidine, azaepothilone B, azonafide, BAY-43-9006, BBR-3464, BBR-3576,
10  bevacizumab, biricodar dicitrate, BCX-1777, bleocin, BLP-25, BMS-184476, BMS-247550,
BMS-188797, BMS-275291, BNP-1350, BNP-7787, BIBW 2992, BIBF 1120, Bl 836845,
Bl 2536, Bl 6727, Bl 847325, bleomycinic acid, bleomycin A, bleomycin B, bryostatin-1,
bortezomib, brostallicin, busulphan, CA-4 prodrug, CA-4, CapCell, calcitriol, canertinib,
canfosfamide, capecitabine, carboxyphthalatoplatin, CCI-779, CEP-701, CEP-751, CBT-1
15 cefixime, ceflatonin, ceftriaxone, celecoxib, celmoleukin, cemadotin, CH4987655/RO-
4987655, chlorotrianisene, cilengitide, ciclosporin, CDA-II, CDC-394, CKD-602, clofarabin,
colchicin, combretastatin A4, CHS-828, CLL-Thera, CMT-3 cryptophycin 52, CTP-37, CP-
461, CV-247, cyanomorpholinodoxorubicin, cytarabine, D 24851, decitabine,
deoxorubicin, deoxyrubicin, deoxycoformycin, depsipeptide, desoxyepothilone B,
20 dexamethasone, dexrazoxanet, diethylstilbestrol, diflomotecan, didox, DMDC, dolastatin
10, doranidazole, E7010, E-6201, edatrexat, edotreotide, efaproxiral, eflornithine,
EKB-569, EKB-509, elsamitrucin, epothilone B, epratuzumab, ER-86526, erlotinib, ET-18-
OCHS3, ethynylcytidine, ethynyloestradiol, exatecan, exatecan mesylate, exemestane,
exisulind, fenretinide, floxuridine, folic acid, FOLFOX, FOLFIRI, formestane, galarubicin,
25 gallium maltolate, gefinitib, gemtuzumab, gimatecan, glufosfamide, GCS-100, G17DT
immunogen, GMK, GPX-100, GSK-5126766, GSK-1120212, GW2016, granisetron,
hexamethylmelamine, histamine, homoharringtonine, hyaluronic acid, hydroxyurea,
hydroxyprogesterone caproate, ibandronate, ibritumomab, idatrexate, idenestrol,
IDN-5109, IMC-1C11, immunol, indisulam, interferon alpha-2a, interferon alpha-2b,
30 interleukin-2, ionafarnib, iproplatin, irofulven, isohomohalichondrin-B, isoflavone,
isotretinoin, ixabepilone, JRX-2, JSF-154, J-107088, conjugated oestrogens, kahalid F,
ketoconazole, KW-2170, lobaplatin, leflunomide, lenograstim, leuprolide, leuporelin,

lexidronam, LGD-1550, linezolid, Ilutetium texaphyrin, lometrexol, losoxantrone,
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5 N-acetylcysteine, 06-benzylguanine, omeprazole, oncophage, ormlplatln, ortataxel,
oxantrazole, oestrogen, patupilone, pedfilgrastim, PCK-3145, pedfilgrastim, PBI-1402,
PEG-paclitaxel, PEP-005, P-04, PKC412, P54, PI-88, pelitinib, pemetrexed, pentrix,
perifosine, perillylalcohol, PG-TXL, PG2, PLX-4032/R0O-5185426, PT-100, picoplatin,
pivaloyloxymethylbutyrate, pixantrone, phenoxodiol O, PKI166, plevitrexed, plicamycin,

10  polyprenic acid, porfiromycin, prednisone, prednisolone, quinamed, quinupristin, RAF-265,
ramosetron, ranpirnase, RDEA-119/BAY 869766, rebeccamycin analogues, revimid,
RG-7167, rhizoxin, rhu-MADb, risedronate, rituximab, rofecoxib, Ro-31-7453, RO-5126766,
RPR 109881A, rubidazone, rubitecan, R-flurbiprofen, S-9788, sabarubicin, SAHA,
sargramostim, satraplatin, SB 408075, SU5416, SU6668, SDX-101, semustin, seocalcitol,

15 SM-11355, SN-38, SN-4071, SR-27897, SR-31747, SRL-172, sorafenib, spiroplatin,
squalamine, suberanilohydroxamic acid, sutent, T 900607, T 138067, TAS-103,
tacedinaline, talaporfin, tariquitar, taxotere, taxoprexin, tazarotene, tegafur, temozolamide,
tesmilifene, testosterone, testosterone propionate, tetraplatin, tetrodotoxin, tezacitabine,
thalidomide, theralux, therarubicin, thymectacin, tiazofurin, tipifarnib, tirapazamine,

20 tocladesine, tomudex, toremofin, trabectedin, TransMID-107, transretinic acid,
traszutumab, tretinoin, triacetyluridine, triapine, trimetrexate, TLK-286TXD 258, urocidin,
valrubicin, vatalanib, vincristine, vinflunine, virulizin, WX-UK1, vectibix, xeloda, XELOX,
XL-281, XL-518/R-7420, YM-511, YM-598, ZD-4190, ZD-6474, ZD-4054, ZD-0473,
ZD-6126, ZD-9331, ZDI839, zoledronat and zosuquidar.

25  Suitable preparations include for example tablets, capsules, suppositories, solutions -
particularly solutions for injection (s.c., iv., i.m.) and infusion - elixirs, emulsions or
dispersible powders. The content of the pharmaceutically active compound(s) should be
in the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a
whole, i.e. in amounts which are sufficient to achieve the dosage range specified below.

30  The doses specified may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium

phosphate or lactose, disintegrants such as corn starch or alginic acid, binders such as
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L.N 1401 I,\r ONNH# 1.85496.3 GIV-2 HNL.N ONH=* pi N\ C 0.71
502.2 A No. Structure tret [mn] [MH analysis IV-2a* NFTOHNN N\ alip
1.29 489 W0 201280108t ure i ncl udes both enanti oners i n ea®lT/(ERIE,1/052683

starch or gelatine, lubricants such as magnesium stearate or talc and/or agents for
delaying release, such as carboxymethyl cellulose, cellulose acetate phthalate, or

polyvinyl acetate. The tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to
5 the tablets with substances normally used for tablet coatings, for example collidone or
shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

excipients mentioned above for the tablets.

10  Syrups or elixirs containing the active substances or combinations thereof according to
the invention may additionally contain a sweetener such as saccharine, cyclamate,
glycerol or sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange
extract. They may also contain suspension adjuvants or thickeners such as sodium
carboxymethyl cellulose, wetting agents such as, for example, condensation products of

15 fatty alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the addition of
isotonic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic solvents may
20  optionally be used as solvating agents or dissolving aids, and transferred into injection

vials or ampoules or infusion bottles.

Capsules containing one or more active substances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

25  Suitable suppositories may be made for example by mixing with carriers provided for this

purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g.
groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol),
30  carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic
mineral powders (e.g. highly dispersed silicic acid and silicates), sugars (e.g. cane sugair,

lactose and glucose) emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch

-193-



WO 2012/ 010704PCT/ EP2011/ 062683 Preparati on of compound IV-3 by reductive
am nation (nethod N) Reductive am nation (nethod N). The starting
conmpound WE-2012(@B070ngy, 0.16 nmol ) i n anhydrous NM P (500 PpIL)EP2GI1.062683 ned

wi th tetrahydro-4H pyran-4-one (45 pL, 0.48 nmol) 5 and sodi um

triacet oxyborohydride (107 ng, 0.48 mmmol) and stirred for 1.5 h at RT. The
reaction mxture is purified by preparative HPLC-Ms. The fractions
containing the reaction product are freeze-dried. Anal ogously to IV-3
further narel papimypyndidaned andtidricasts iy gr etigaésivie Asarart tax) stdaiel azidl4nd
10Tabl e 14 B:o St r ct%ﬁ tret [mn] [MH Method of analysis IV-3 GaN c, N
ONjt S NNOHUYD 'RUGsSHRFAY). G 1v-4 101 ¢, NN, Q O 401N NN H * 1.97 510.3 G

No.  Str UCt'II'Hee ptrép%trations are administered by the usual methods, preferably by oral or
transdermal route, most preferably by oral route. For oral administration the tablets may,

5 of course contain, apart from the abovementioned carriers, additives such as sodium

citrate, calcium carbonate and dicalcium phosphate together with various additives such

as starch, preferably potato starch, gelatine and the like. Moreover, lubricants such as

magnesium stearate, sodium lauryl sulphate and talc may be used at the same time for

the tabletting process. In the case of aqueous suspensions the active substances may be

10 combined with various flavour enhancers or colourings in addition to the excipients

mentioned above.

For parenteral use, solutions of the active substances with suitable liquid carriers may be

used.

The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between 5 and

15 500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified,
depending on the body weight, the route of administration, the individual response to the
drug, the nature of its formulation and the time or interval over which the drug is
administered. Thus, in some cases it may be sufficient to use less than the minimum dose
20  given above, whereas in other cases the upper limit may have to be exceeded. When
administering large amounts it may be advisable to divide them up into a number of

smaller doses spread over the day.

The formulation examples which follow illustrate the present invention without restricting

its scope:
25
Examples of pharmaceutical formulations
A) Tablets per tablet
30 active substance according to formula (I) 100 mg
lactose 140 mg
corn starch 240 mg
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[mn] [MH Method of analysis IV-5)1\1 Ir ONNH®* 2.19 538.3 G 1V-6 OcDN
c,N1.1 NNNNO NO, Hilt G\ 1.58 586.2 GIV-7 1\1 ¢,N NNONO, HN 4\ C
1.48 627.W0G0i1201870%1\1 L.,,.N 40N Al N NN O, H 4* \ Cl pCTHP28446%35

polyvinylpyrrolidone 15 mg
magnesium stearate 5mg
500 mg

The finely ground active substance, lactose and some of the corn starch are mixed
together. The mixture is screened, then moistened with a solution of polyvinylpyrrolidone
in water, kneaded, wet-granulated and dried. The granules, the remaining corn starch and
the magnesium stearate are screened and mixed together. The mixture is compressed to

10  produce tablets of suitable shape and size.

B) Tablets per tablet
active substance according to formula (I) 80 mg
15 lactose 55mg
corn starch 190 mg
microcrystalline cellulose 35mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
20 magnesium stearate 2mg
400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline
25  cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcarboxymethyl starch and the magnesium stearate are added and mixed in

and the mixture is compressed to form tablets of a suitable size.

30 Q) Ampoule solution

active substance according to formula (I) 50 mg
sodium chloride 50 mg

water for inj. 5ml
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No. Structure tTt [mn] [MH Method of analysis V-9 Nc,Na AN O NNN O, H
Cl *\ 1.81 530.2 G No. Structure tret [mn] [MH Analysis IV-9a 1 N N\
Cl # 1.46W062812010%49b 1 ONJ "I \ C. 1.33 614 G |V-9c RCTAP2N1O@62685

The active substance is dissolved in water at its own pH or optionally at pH 5.5 t0 6.5 and
sodium chloride is added to make it isotonic. The solution obtained is filtered free from
pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are
5 then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.
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N\ C. 1.37 533 G * Structure includes both enantioners in each case,

I.e. WD 2012/ 010704PCT/ EP2011/ 062683 Preparation of conpound IV-10 by
sul phonamvaani2moioaet hod 0) Sul phonami de formati on (meThPdo1@)P6268he
starting conmpound IV-1 (100 ng, 0.20 mml) 5 in anhydrous DCM (0.5 nlL) is
conmbi ned wi t h met hanesul phonic acid chloride (22 pL, 0.28 mmol) and
triethylamne (90 pL, 0.62 mml) and stirred for 3 h at RT. The reaction

m xture i s evaporated down, the residue is taken up in DMSO (500 pL) and
purified (BatentcPiaimé i ve HPLC-MS. The fractions contai ning the reaction
product are freeze-dried. Anal ogously to IV-10 further novel conpounds
are obtai nleg:tb re ct on vm% té”@honi c 10acid chlorides. Table 15 No.
Structure oup gef”ﬁfﬁﬂ”i% d of analysis IV-10 P-.SSNO NH N N #
1.94 574.0 G

(l) , wherein

5 R'denotes hydrogen or a group optionally substituted by one or more identical or different
R® and/or R®, selected from among Cisealkyl, Caesalkenyl, C,galkynyl, Cs.sscycloalkyl,
Csrocycloalkenyl, Cs.qparyl, 5-12 membered heteroaryl and 3- to 14-membered

heterocyclyl,

R? denotes hydrogen or a group optionally substituted by one or more identical or different
10 R?® and/or R® selected from among Cisalkyl, C,salkenyl, Csesalkynyl, Csiocycloalkyl,
Csrocycloalkenyl, Cs.qparyl, 5-12 membered heteroaryl and 3- to 14-membered

heterocyclyl,

R?® denotes a group

15  Ais selected from among Ce.1oaryl and 5-12 membered heteroaryl;

B denotes a 5- to 7-membered, non-aromatic hetero ring with at least one heteroatom,
selected from among nitrogen, sulphur and oxygen, which optionally carries one or more

substituents selected from among C,salkyl and =0;
each R* is independently selected from among R? and R;

20 mdenotes 0, 1, 2 or 3;
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WO 2012/ 010704PCT/ EP2011/ 062683 Preparati on of conmpound IV-11 by am dation
(nmethod P) 0 HN 0 MIAN M 1C | (Met hod P) Am de formation (nethod
P). The swanpizigowenpound IV-1 (100 ng, 0.20 mmol) in amrbydrous/o&xeRs (0.5
m.) is conbined with dinethyl carbanyl chloride (30 ng, 0.28 mmol) 5 and
triethylamne (90 pL, 0.62 mmol) and stirred for 3 h at RT. The reaction

m xture is evaporated down, the residue is taken up in DMSO (0.5 nL) and
purified by preparative HPLC-MS. The fractions containing the reaction
product arR® i§ selected fioimeamoy ReamaRY:vel y nethod L may be used for the am de
| i nki ng. Anal ogously to IV-11 further novel conmpounds may be obtai ned
by reacti andemdids @oi t¢ 10chl ori des or am de coupling of acids. Table 16 No.
Structure tret [mn] [MH Method of analysis IV-11 y ONc AON, Q IS N
H# 1.96 56deBotes a/%br&DdQVs&bﬂHdﬁd@%hEBﬂeﬁg/ 062683 @HACHBr&rpmrramieoabowfa-

ot her novel u 9 %P%% Iatlo taI sed b nsition a(]ss
Ot hod omefRBRE A A i hefis il 8 0o 2 hects piB Rl SRsHERF ne
5 independently of one another by C,_4alkyl, Ci.4haloalkyl, -O-C,_salkyl or halogen;
each R? independently denotes a group optionally substituted by one or more identical or
different R® and/or R®, selected from among Cisalkyl, C,salkenyl, Cagalkynyl,
Cs.rocycloalkyl, Cg4.iocycloalkenyl, Ceqoaryl, 5-12 membered heteroaryl and 3- to 14-

membered heterocyclyl;

10 each R® is independently selected from among -OR®, -SR®, -NR°R®, halogen, -CN, -NO,,
-C(O)R®, -C(Q)OR®, -C(O)NR°R®, -C(NRMNR°R®, -OC(O)R°, -OC(O)OR®, -S(O)RS,
-S(0).NR°R®, -NR"C(O)R®, -NR"C(O)OR®, -NR"C(O)NR°R®, -NR"C(NRMNR°R® and
-NR"S(0),R®, as well as the bivalent substituent =O, while the latter may only be a

substituent in non-aromatic ring systems;

15 each R® independently denotes hydrogen or a group optionally substituted by one or more
identical or different R® and/or R®, selected from among Calkyl, C,salkenyl, C,salkynyl,
Cs.rocycloalkyl, Cy.qocycloalkenyl, Ceqoaryl, 5-12 membered heteroaryl and 3- to 14-

membered heterocyclyl;

each R? is independently selected from among -OR®, -SR®, -NR°R®, halogen, -CN, -NO,,
20 -C(O)R®, -C(O)OR®, -C(O)NR°R®, -C(NRMNR°R®, -OC(O)R°, -OC(O)OR®, -S(O).R®,
-S(0).NR°R®, -NR"C(O)R®, -NR"C(O)OR®, -NR"C(O)NR°R®, -NR"C(NRMNR°R® and
-NR"S(0).R®, as well as the bivalent substituent =O, while the latter may only be a

substituent in non-aromatic ring systems;

each R® independently denotes hydrogen or a group optionally substituted by one or more
25 identical or different R" and/or R, selected from among Cyalkyl, Coealkenyl, Coealkynyl,
Cs.rocycloalkyl, Cy.qocycloalkenyl, Ceqoaryl, 5-12 membered heteroaryl and 3- to 14-

membered heterocyclyl;

each R' is independently selected from among -OR?, -SR?, -NRR?, halogen, -CN, -NO,,

-C(O)R?, -C(O)OR?, -C(O)NRR®, -C(NRMNRR?, -OC(O)R?, -OC(O)OR?, -S(O),RY,
30 -S(O),NR°R?, -NR"C(O)R? -NR"C(O)OR?, -NR"C(O)NR°R?, -NR"C(NR"NR°R® and

-NR"S(0).R9, as well as the bivalent substituent =O, while the latter may only be a

-198-



Cs2C33, N NN .. d H(Method Q 1-17V-1 5Educt 1-17 (75 ng, 0.14 nmol),
caesi um carbonate (92 ng, 0.28 mol), 1, 10-phenanthroline (5 ng, 0.03 nmol)
and coppewol20i20dd™e (3 ng, 0.015 mmol) are stirred in PCT/EP2011/062683

3-di et hyl am no- 2, 2-di met hy1l- 1- propanol (95 ng, 0.71 mmol) for 60 h at 100C
under argon. The reaction mxture is taken up in DMSO, filtered and
purified by preparative HPLC-Ms. The fractions containing the reaction
product are freeze-dried. 10Anal ogously to V-1 further novel conpounds (1)
are obt ai nedstitdetiliendr aromkaiblrieg bystblas; Structure tret [mn] [ MtH Met hod of
analysis V-1 1\r N1.1 ONCIH# 2.63 531.2 GV-2 01 N5 NCIH # 2.21
503.3 G disah Bfr iscindrepentiehtly rsieindctp ¥fHsm Nt biogl hgtirogen, Cisalkyl, Cs,ealkenyl,

C.ealkynyl, Cighaloalkyl, Csocycloalkyl, Cy4ocycloalkylalkyl, C4.socycloalkenyl, Ce.soaryl,

5-12 membered heteroaryl and 3- to 14-membered heterocyclyl, and
5 each R"is independently selected from among hydrogen and C.salkyl,

while the compounds (I) may optionally also be present in the form of their tautomers,
their racemates, their enantiomers, their diastereomers or their mixtures or as the

respective salts of all the above-mentioned forms.

2. Compounds according to claim 1, wherein

10 R'is a group optionally substituted by one or more identical or different R*' and/or R*",
selected from among C.alkyl, Cs.qocycloalkyl, Ce.rparyl, 5-12 membered heteroaryl and 3-

to 14-membered heterocyclyl;

each R* independently denotes a group optionally substituted by one or more identical or
different R®" and/or Ciealkyl, selected from among Cisalkyl, Cs1ocycloalkyl and Cs_jparyl,

15 and

each R™ is independently selected from among -OH, -O-C.salkyl, halogen and -CN.

3. Compounds according to one of claims 1 or 2, wherein

R' is a group optionally substituted by one or more identical or different R*' and/or R,
selected from among C,.4alkyl, Csecycloalkyl, phenyl, 5- to 6-membered heteroaryl and

20  3-7 membered heterocyclyl,

each R* independently denotes a group optionally substituted by one or more identical or
different R and/or Cyalkyl, selected from among Ci.salkyl, Cs.ecycloalkyl and phenyl,

and

each R™ is independently selected from among -O-C.salkyl, halogen and —CN.

25 4. Compounds according to one of claims 1 to 3, wherein

R' denotes C;.salkyl.
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analysis V-3 140 NO N CIH 110 2.16 515.2 GV-4 &i N1 Ne CH* 2.11 489.3
GV-50N1NOCIH# 2.26 517.3 GV -6 0O NONO CHN # 2.38 529.3 G V-7
14, 11 N N wOHoR2/770491. 3 G PCT/EP2011/062683

10

15

20

25

5. Compounds according to one of claims 1 to 3, wherein

R' denotes phenyl or benzyl, wherein the above-mentioned phenyl and benzyl optionally
carry one or more substituents selected from among C..salkyl, halogen, -O-C,.salkyl and
-CN.

6. Compounds according to one of claims 1 to 3, wherein

R' denotes phenyl or benzyl, wherein the above-mentioned phenyl and benzyl optionally
carry one or more substituents selected from among C;.;alkyl, Cq.shaloalkyl, halogen,
-O-Cy.qalkyl, -O-C4.shaloalkyl and -CN.

7. Compounds according to one of claims 1 to 3, wherein

R' denotes thienyl, wherein this thienyl optionally carries one or more substituents

selected from among C..,alkyl and halogen.

8. Compounds according to one of claims 1 to 7, wherein

R? is hydrogen or a group optionally substituted by one or more identical or different R*?
and/or Cs.iparyl selected from among Cigalkyl, Cosalkenyl and 5- to 12-membered

heteroaryl;

each R is independently selected from among -OH, -O-Ci.salkyl, -NH,, -NH(Cysalkyl)
and -N(C1_6alkyl)2.

9. Compounds according to one of claims 1 to 7, wherein

R? is a group optionally substituted by one or more identical or different R®? and/or phenyl,

selected from among C1.salkyl, and 5- to 6-membered heteroaryl;

each R" is independently selected from among -O-C.salkyl and -N(C.salkyl),.

10. Compounds according to one of claims 1 to 7, wherein

R? denotes methyl or ethyl.

11. Compounds according to one of claims 1 to 10, wherein

X denotes a bond or is selected from among -CH,- and -CH,-CH>- and in the above-
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V-8 1.IINN,O0 HN 2.18 491.3 G WD 2012/ 010704PCT/ EP2011/ 062683 The
foll ow ng Exanpl es descri be the biol ogical activity of the conpounds
accor di ngvoaotaoionventi on, without restricting the i nveoriErRiLocicREse
Exanpl es. Conpounds of general fornmula (1) are characterised by their nmany
possi bl e applications in the therapeutic field. Particular mention should
be made of those applications in which 5the inhibiting effect on the
proliferation of cultivated human tunour cells but also on the

prol i f er atrh@tionéd oCHgrandeCHs-CHicbnasr avudejdnieddredtomelars opticdialle xabsitueed By e
involved. Insulin-like Gowh Factor-1 Receptor (IGF- 1R)-Kinase Assay The
ki nase actY! ?%}I is measured by DELFI A(r) assay (dissociation-enhanced

| ant hani de fl uorescence i mmunoassay, Perkin Elner). The cytoplasm c ki nase
domai n of 10 |G- 1R (am no e ! 4 - 1370) is expressed as a
fuston pr el EameRr Gt i A &odRsiar 2064 0dgh | & 1R GS1) in H gh
Five TM S ] | VA IS - in_t p e of
cubst ancest S b REFMen SRR Botatiey B TR YhSE HendalBeGERTBEY

Si gma Al dr-Celp)CHandndomtivorhydedged apdeYs éitei aptipfadly sabstituted thy &5 .alldct i on
substrates. 1510 pL of substance in 25 % DMSO are m xed with 30 pL of

| GF- 1R- GST solution (67 mM HEPES pH 7.4, 15 pg/nL pEY, 1.7 pg/nL bio-pEY,
13. 3 mM MJS12,Canumis deedniliog ke ene of claids0083% Bh¢eind5, 2 ng | GF-1R-GST) in
96-wel | plates. The reactions are started with 10 pL of a 750 pM ATP

sol uti on. XAstsgtectd! franh aaENRICIHhe- GGt of$CHy)e adopplettHai.t h 50 pL of stop
solution (250 nM EDTA, 20 nM HEPES pH 7.4). 90 pL fromeach reaction are
20 transferred onto streptavidin-coated 96-wel| plates. After 120 mn

i ncubat i orl4at GRMRAEdHpeEEding fon@afiaims HrtadOt Whereéinwi t h 200 pL

phosphat e- buf fered saline (PBS) per well. The plates are incubated for 60
mn with PogemtesChiupotie upl ed anti body agai nst phospho-tyrosine
(diluted 1/2000 in Perkin El mer DELFI A assay buffer) per well. The plates
are washed three tinmes with 200 pL per well of DELFIA washing buffer. 100
pL 2510DEUI5I-ACE?WPQQV6‘Q§€HQOF‘§BQER?'§%° (PETRHO B nebsTeis added to each wel I,
and the plates are jncubated for 10 mn._The fl uorescence signal is
measur ed Vi fsreeleael 8 ARQTBRNeRMENRRRY: 5 PESTeTEPBESTOREYEIRSRRRR] 87N of
the | G- 1R-ké nasfenisdréd bicyclisheteeddrgiul at ed using the programes Fifty
(Version 2) and G aphPad (Version 3.0). Tabl e 18 shows the I C50 val ues
of the exanpl e conpounds determ ned using the above 30assay. WO

2012/ 0107 0vPCT dnipfuhdis Q608iIRg ta/EN26F1cHiME A A0 ARCIHERBR011/ 062683 WO

2012/ 010704PCT/ EP2011/ 062683 WD 2012/ 010704PCT/ EP2011/ 062683 WD

2012/ 0107 (¥ RGEldeRtdnm @668 Phenyl, benzofuryl, benzothienyl, naphthyl, isoquinolinyl,

15  pyrazolyl, indazolyl, isoxazolyl and imidazo[1,2-a]pyridyl.

17. Compounds according to one of claims 1 to 14, wherein

A denotes phenyl.

18. Compounds according to one of claims 1 to 14, wherein

A denotes pyrazolyl.

20 19. Compounds according to one of claims 1 to 18, wherein
each R* is independently selected from among R* and R®;
m denotes 0, 1, 2 or 3;

each R* independently denotes a group optionally substituted by one or more identical or
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Cel lul ar | GF- 1R-phosphoryl ati on assay The activity of substances agai nst

t he phosphorylation of IG—-1R in activated cells is neasured as foll ows:
nouse fi bwokhestiomwel | s (transfected with human | G-- 1R, PChEr2011@F2685 1R)

are cultivated in standard nmedium (DVEM 10 % foetal calf serum (FCS,

G bco), |x MEM Non-Essential Am no Acids (NEAA, G bco), 7.5 % sodium

hydr ogen carbonate (G bco) and 0.3 ng/nL Puronycin (Sigm)) in a humd

i ncubator at 37C with 5 % W) 2012/ 010704PCT/ EP2011/ 062683 CO2/ 95 % ai r.
10000 Fi braidrefiFRTRacdbl R eselowtdd from 200BngIC,Qblkglt @daycoaredi anuw ar e sdeded
into 96-wel|l plates, and cultivated overni ght. The next day, the nediumis
sucti on fim‘?’ag%rﬁdgﬁt?r?%(élygel |s are cultivated in 90 pL serumreduced nedi um

(DVMEM 0.5 % FGS,. |.x, MEM N 5 7.5 % sodiu wdr ggen.car bonat e k2 a
forther pedh B sitatetabminsstededi Tom s s roRed -NEERST Tttt PR um
is added t-BEDIRS’, -@(O)NRTERE ahdl sS@)R°t;ncubated for a further 120 min in the

i ncubat or. The phosphorylation of IG-—-1R is activated for 30 mn by the
addi ti on afach G inded@ndentiylddnotesehyegerdoc adromsopiignalpAlsLibétitutebddry one or

i ncubati ons_ar. arried..out aRT. . . Thee ernat.ant | tion,fhltered from
Lhe el | o Hotifefial of Piftitns ke opdh R SRBERA M Arioril' 1y Gpeafiehih
par af or malGlakydiealkdi dndtR do il h-nfeidHeredhetesgpayinat ant in the well is suction

filtered and the cells are perneabilised for 5 min in 300 pL per well of
0.1 % Tri temal-RU0s (mddpendentynsd?BIpd fidre asuper FORENENRERE, dattigeon -C(Q)REr ed

once again i) t£ed. Nncubated for 20 mn in quenching buffer (PBS
with 0.1 %@%’%&”ﬁ%@ﬁ% 3% 2% hydr ogen peroxide), to inhibit the

endogenous FeQux i I I : .o .mn wth
300 pritoereaiti T afpBay b s firdet 6 2o Sy 3R e dh o B "
with 100 phoneadentishl ondiffbtent IR ngndiof REr sdI@B&d Wotnhadong % Falkyl 0B X-t@Moatil 5 %
Bovi ne Ser A 1 | ocki ng buffer is exchanged for 50 pL of
the first a&%fﬁ%@?@é&i@ %%F%’ggﬂ)ladl | ute anti-phospho-1G--1 receptor 13

(Tyr 1135/ )t il L e 0/3db 1) ek RH7 it 93
monocl onalje]agﬁtli?bddyﬂférpglrw@ﬁl %%?‘g%%ﬁfo(r@%@é%mchn’m ’\cl)%yﬁi [hel B8R g Bt fer)
and the pl-8&(@©ORL end FSEHBRER baret ni ght at 4C. The next day the plates are
washed for 5 min with 300 pL PBS/0.1 % TritonX-100 at RT and then incubated
for 6015m reaaht R%50s independenslyl sedécted efremcamananyidpegsy, Hufsakyl, (G1.Ho0ail ut ed

Goat Anti - I nogl b S dj Per 0x| (Dako) in

bl ocki ng b%?%?%’a%%w%%&ﬁ?%@%gb@ﬁs %E)Sfi rs@%gp& @Y with 300 pL
PBS/0.1 % TritonX-100 and then for 25 a further 5 mn with 300 pL PBS at
RT . The piga! @orcindewelhpRg 1d Qhinl fo.Mirerghth 100 pL per well of ‘@
peroxi dase solution (1:1 mxture of TMB Peroxi dase Substrate and Peroxi dase
Sol ution B,fjepscKirkepgard & Perry Laboratories, Inc.). The reactions are
stopped with 100 pL per well of stop solution (1M phosphoric acid). The
absorbance in each well is neasured at 450 nmw th a SpectraMax Absorbance
Reader. EGHO \GHm&sunbi9Bbccorfing RhéiBint 19\ GvHdi@n phosphoryl ation of the IG-1R in
activated cells are calculated using the programmes Fifty (Version 2) and
G aphPad (weesbtep23. 0). Compounds (1) according to the invention generally
di splay a good inhibitory effect in the cellular assay described above,
i.e. for exanple an EC50 value of less than 5 pmol/L, often WO

2012/ 0107 (PCT drhiiihdis Q6ch&ing kesrse dittims 1poak/ Wherell | Proliferation Assays
Conmpounds were tested for their anti-proliferative effects in the TG 71
(Ewi ng' s Rirdupots aagrduiCT 116 (col orectal carcinone) cancer cell lines in
vitro. Published scientific data has 5 described that interference with
the Insulin-like Gowh Factor-1 Recept/f GF- 1R) signaling pat hway
reduces the proliferation of TCARL k Therefore TC-71 cells served
as a positive control cell line for g.fhe activity of conpounds
agai nst | GF1R-nedi ated cell proliferation. In contrast, published data has
denonstrated that the proliferation of HCT 116 cells is independent of

| G-- 1R si gpal i . Therefore the HCT 10116 ||l Line served as a
negat | ve Cb MDD HHEns Cocser! 85 BRI PR S TRl s ver o seeded per
wel | in 18Q al, + % f f r FCS) + penicillin/streptonycin
into -weﬁaFRh (':%Qerntjadgéya ezés&édl'ﬁ(g%ﬁngc{% ;ﬁg\/\?(eprd?pl aced in a cell culture

i ncubator (37C in a humdified atnosphere of 95 % 02/5 % CQ2) overni ght.
The foll ow ng day, serial dilutions of conpounds, prepared in duplicates,
15 were transferred onto the cell Iaye_rzﬁz(control S Wt hout conpound). The
cells were cultivated for a further 72 in the cell culture incubator. 20
pL of Al amar Bl uetTM (Serotec Ltd, Dusseldorf, Germany) was added to each
wel | and the plates incubated for 7 h in the cell culture incubator.

Fl uorescence (extinction wavel ength of 544 nm and em ssion at 590 nm was
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-1-263, 1-265 -1-284, 1-286 -1-289, 1-293, 25 1-294, 11-3, 11-18, 111-38,
111-105, 111-107, 1V-2a, 1V-9a, 1V-9b and 1V-9c. The EC50 val ues for all
t hese commpount#iare | ess than 3 pM very often | ess thamCHEP201M061683
addition to TC 71, several other cancer cell lines fromdiverse tissue
origins, which have previously been denonstrated to be sensitive to | G- 1R
inhibition, were shown to be sensitive to conpounds (1). Exanples include
COLO 205 (col orectal cancer) [3], LP-1 30(nultiple nyelom) [4] and HL-60
(acut e nyahaiedotesOked a3 frd . WO 2012/ 010704PCT/ EP2011/ 062683 Ref er ence
List 1 Manara, M C., Landuzzi,L., Nanni,P., N coletti, G, Zanbelli,D.,

Lol I'i ni , P.R%and\NRfharee d€finediaf imateimMA., Gar ci a- Echeverria, C., Picci,P. and

Scot |l andi , K. (2007) Preclinical in vivo study of new insulin-like growth
factor-1 receptor--specific inhibitor in Ewing s sarcoma. 5C in. Cancer
Res., 13, 2B32Zd33Wnd? aBidrdisg Ta (g of ldaimA.1@o 14Kwhereowski , G N., Tentler,J. J.,
Brown, A M, Flanigan,S A, Leong,S., Coldren,CD., Hrsch F. R,

Var el | a- GR’ddempotds,a gtoneh, C. and Eckhardt,S. G (2010) Devel opnent of an
integrated genomic classifier for.a novel agent in colorectal cancer:
approach to individualized ther zR)y\i n egd y devel opnment. A in Cancer Res.,
16, 3193- 103204. 3 Hal uska, P., carEOni .M, Loegering,D. A, Lee, F. Y.,

Wttman, M, Saulnier,M G, Frennessgn, D Kalli,K R, Conover,C A,
Attar,R M, Kaufmann,S.H., CGottardis, M/Zand\Erlichman, C. (2006) In vitro
and in vivo antitunor effects of the d sulin-1ike growth

factor-1/insulin receptor inhibitor ' BV AN/ Cancer Res., 66, 362-371.

154 Georgii-Heming, P., Wklund, H(R")Ljunggren, O and N Isson, K (1996)
Insulin-like growth factor | is a grovﬁh and survival factor in human
mul tiple myeloma cell 1ines. Blood, 88, _ 2250-2258. 5 Wahner

Hendr i cks%l%%@ﬂ-ﬁéﬂ’ﬁéﬂ‘é’?@.?ﬁ-@&ﬁﬁ@? gé?, ’ﬁ.e’ﬂ?’?reﬁgk?beé?%'g, D. A,

Peterson, K. L, , .. .

Attar, R, §CPR i Blersndepinsfieced EpananoCnalkKlaipCreaty! 287 B3RP, M and
20 Kaufmann, S. H (2009) Expression of insulin receptor isoformA and

i nsul i n- 1 IEHRRH et or- 1 receptor in human acute myel ogenous | eukeni a:
effect of the dual -receptor inhibitor BVM5-536924 in vitro. Cancer Res., 69,
7635- 7643.ROddnotehhagdrogeh of kedroupiopitiogaithyakulpstipedtbyesnd be nooapdentidal of

general foroul ) accordidg tp the invention,.their rautoners, racenates,
anant Breriereft, 878, BEHRT R Dep Rt AR D e SRR or Car e
above- ment@.qpdidatkyiveC sy chaikeabl €5 @arylt bel@t megndired aetgoaphnadt &1 tsad- by

excessive or bnﬁr ”Ee.[r ceII , proliferation. Such diseases include for
exanpl e: VITBPCEANEEPYAY" (e. g. HIV and Kaposi's sarcoma); inflammatory and

aut oi nmune__dj ses (e, oliti rthritis, szheigrer: s.disease
gl oner ul oneﬁhrl t i'%'”a?%ae&%ﬂﬁ'é SﬁLegfg%@grp at%oc,ntge'rqrg% g fﬁmg' R%aF%(hﬂ’/Srb O%%‘ asMic
i nf ect i onsNO,36C(®RKaeGI@R T y+HDINBRYRENICHIRTINRURVLFOC(@RS!, B (0)@RIfAS

and sar.co ,oaki n gj (e. Lasi S), o) s based edpe
hyper psasiqgaéﬂi?ch a'rsgbiaﬁ\g%?%?’er |g‘[§ctj]£tg(§{)%n i né'\ll%aggﬁlﬁrsﬁﬁt’he ﬁ'ﬁm&g@“&? 4|(:‘:>e4l S
(e.g. fibr-dBRMEXNB)NRYRE‘canyt-&IR™IONES* andvell mseherhivalent subtituent =O, while the
2012/0107(?4t CT/ EP2011/ 06263@%?1 I S carti.l age or spoot h nmuscle cells or
epi thel | al SRy WY §° & SHERITT o RgRRNF B 855 Bone ai seases and

di | i i : |
ol tabl o R GiaaARERenf fondiB8 hIARALE of 24 BUEShIG DS e Rl B SngbEC
and progemomeridertidas pr HiffeneMNR™ danvdoreRE‘a ssledtdolyfromdinaon ®6;.dlky |t Cealkeenl

Er cat G e R0 SREy i e BERAR et ont2 P PRAIRE TR og) 248 P ot edl

t her et o: Hoddmemiparad eteusdycigls f or exanpl e acousti ¢ neuri nonma, astrocytonas
such as pilocytic astrocytonmas, fibrillary astrocytom, protoplasmc
ast r ocyt oresch fRifrisindeyerateptin seleotegt foara amemgplQRY i SRISt-NRESR % riealegeah, -CN,

glioblasto [\Bod Y $, | Dot a RSy pdAYf0 at gch as
10 prol act'ﬁgjé’ngc?%’ (mgr? rbmﬁ%gﬁtbﬁggﬁ%rg\%gc%éngp@é@?rg ﬁ@?@ﬁ ’
produci ng -B@@eRY, (adB(EODEIRY c ot NPT MR noneYR™E(QOIRIH har-NRGICIOHIR™ R,
medul |.gbl a d4Ree Ra,{g% (s r ' ; [ unouyr

( neoplzgs m@h?l@ﬁRgaﬂﬁg 5 . echuEHrftﬁlur S 8 2 ghgg\gl\}eégeag g}]t“% @221 %rétrg\%a%s(ﬁ%@/ts{@%@l&é%e as

neur obl ast ona synpat hi cum gangl i oneur oma, paragangli oma (pheochronocyt ong,
chromaf fi noma) and gl omus-caroti cum t unour,
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15 tunmours on the peripheral nervous system such as anputation neurong,
neur of i broma, neuri noma (neuril emobma, Schwannoma) and mal i gnhant
Schwannormsi 2a/00et0k as tunours of the central nervous spysT@aPR&GIOR6As brain
and bone marrow tunours; intestinal cancer such as for exanple carcinoma of
the rectum colon carcinoma, colorectal carcinoma, anal carcinonma,

carci noma of the |large bowel, tunours of the small intestine 20 and
duodenum eyelid tunmours such as basaliona or basal cell carcinong,

pancr eat i dattsameBfory b& arsabstiuemt 0f ndrhgropatic riegsystérhgidder cancer or carci noma
of the bladder; lung cancer (bronchial carcinoma) such as for exanple

smal | - cel ledshoRéhiialindaparidemBssdleatedciedbin @rabn g myas) e dnCh.satkp: SCrldikengl |

bronchi al carcin S SCLC) . such as plate i Q%ki al. carci nonas,
adenocar ci%ﬁ@”yim«qh%m&% eq3r1°Ct¥PI8ﬁ@<M|i +t 55?'% g %‘F@é@?gk%ﬁc%%eaem’ such
as for examt memera heter@agi ands- teuedimasbéretlinetaredyiclyparstuct al car ci nonma,
col l oid carcinoma, |obular invasive carcinoma, tubular carcinong,
adenocyst ieach R"tisnodapeadehtly splectearrfyont amohg bydrpgeroandOdgikiyh’ s | ynphomas
(NHL) such as for exanple Burkitt's |ynphoma, | ow nmalignancy non-Hodgkin's
| ynphormas (NHL) and nucosi s fungoi des; uterine cancer or endonetri al
car ci noma 2% Cooppusdscaacordingte;on€ldP ceimslf tntd, WCemgier of 30 Unknown
Primary); ovarian cancer or ovarian carcinoma such as nuci nous, endonetri al
or serous Ratenetes agrblip bl adder cancer; bile duct cancer such as for exanple
Kl at skin tumour; testicular canggr such as for exanple senm nonmas and
non- seni nomas; | ynphoma (| ynph&&arcomg)Osuch as for exanpl e malignant
| ynphorma, Hodgkin's WD 2012/ 0107Q4PCH EP2011/ 062683 di sease, non- Hodgkin's
| ynphomas (NHL) such as chronic | ha¥rsJ eukaem a, | eukaem c
reticul oendot heliosis, i munocytorg, pcytoma (nultiple nyel om),
i munobl astoma, Burkitt's |ynphoma, nmycosi s fungoi des, |arge-cell

R ! aryngeal cancer such as for
exanpl e tunours of 5 the vocal ¢(Rds, supraglottal, glottal and subglottal
| aryngeal tunours; bone cancer such as for exarr'pgi"’lé’I ost eochondr oma,
chondr omg, cg;g%ndr obl %sié?ma Choqqdro xoid fibrom, osteoma, osteoid
ost eoma, ddt'dOBIER BiFeL BB PRELHIM 5 gr anul ona, gi ant cel | tunour,
chondr osar cona, osteosarcoma, Ew ng's sarconm, reticul o-sarcona,
pl asnocyt fibrous dyspl asia, juveni ne cysts and aneurysmati c bone
cysts;l%he%?gﬁwpﬁ% aqgércﬁ)qpﬁg@pg dﬁﬁ@ﬁnsai?q E‘? V@S?é | e tunmours of the |ips,
t ongue, fL@OC{enOL? theom)uth, oral cavity, guns, palate, salivary gl ands,
throat, nasalce \?iat%)', uI%aranasal sinuses, larynx and mddle ear; liver
cancer such as for exanple |iver cel carcinoma or hepatocellular carcinom
(HOO); | eukaem as, such as forc4exa dle acute | eukaem as such as acute
| ynphatic/ 1 ynphobl astic | eukRERa (Ak acut e nyel oid | eukaem a (AM.);
chronic 15 | eukaem as such asmc\fNoni c »frrphti c |l eukaem a (CLL), chronic
nmyel oi d | eukaenia (CM.); stonach Hancer| or gstri c carcinoma such as for
exanpl e papillary, tubular and muci nousSgdewdsar,ci noma, signet ring cell
carci noma, adenosquanous carci noma(gtel | -cel |l gZarci nona and
undi fferenti ated carci noma; nel anor‘as ch as for axdnple superficially
spreadi ng, nodul ar, lentigo-maligna and acral-1entiginous nel anoma; renal
20 cancer RUJW ansl parg. definethay incedim 28ar ci nona or hyper nephroma or Grawitz's
tunmour; oesophageal cancer or carcinoma of the oesophagus; penile cancer;
prostate cancer; throat cancer or carcinomas of the pharynx such as for
exanpl e na$opPREWVPHYASGCOIdRLNES 6i9HRY ¥ X 14 aMEreiBrmas and hypophar ynx
carci nomas;, retinobl ast oma; vagi nal cancer or vaginal carcinoma; plate
epi t helPi aIR(,%ne’leﬁ(?rﬁWP adenocarci nomas, in situ carci nomas, 25 nmalignant
mel anomas and sarcomas; thyroid carcinomas such as for exanple papillary,
follicular and nedul lary thyroid carcinoma, as well as anapl astic
carci nomas; spinaliom, epidornoid carcinoma and plate epithelial carcinoma
of the skin; thynomas, cancer of the urethra and cancer of the vulva. The
new conpounds may be used for the prevention, short-termor long-term
treatment of 30 the above-nentioned di seases, optionally also in
conbi nation with radi otherapy or other "state-of-the-art" conpounds, such
as e.g. cytostatic or cytotoxic substances, cell proliferation inhibitors,
anti - angi ogeni ¢ substances, steroids or antibodies. The conpounds of
general fornmula (1) may be used on thei%) own or in conbination with WO
2012/ 010704PCT/ EP2011/ 062683 ot her actiA/a subst ances accor di ng to the
invention, optionally also in conbination with other pharmacol ogically
active substances. Chenot herapeutic agents which nmay be admi nistered in
conbi nation with the conpounds according to the invention, include, wthout
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20 tocl adesi ne, tonudex, torenofin, trabectedin, TransM D107, transretinic
acid, traszutumab, tretinoin, triacetyluridine, triapine, trimnmetrexate,
TLK- 286 TARO26B/010m0aci di n, val rubi ci n, vatal ani b, vincri CrmP20miosdeBIINI ne,
virulizin, WK-UK1, vectibix, xeloda, XELOX, XL-281, XL-518/ R-7420, YM 511,
YM 598, ZD- 4190, ZD 6474, ZD 4054, ZD- 0473, ZD- 6126, ZD- 9331, ZDI 839,

zol edronat and zosuqui dar. 25Suitable preparations include for exanple

tabl ets, capsul es, suppositories, solutions - particularly solutions for
injection (s.c., iv., i.m) and infuskon - &é-2xirs, enulsions or

di spersi bl e powders. The content of t}e phatmaceutically active conmpound(s)
should be in the range fromOglc4to 90wt .-% preferably 0.5 to 50 wt. - % of
the conposition as a whole, i.&. YMy-anDwps® Wi ch are sufficient to achieve
t he dosage range specified bel ow. speci fied may, if necessary,
be given several tines a day. Suitable t§ may be obtained, for
exanpl e, by mxing the active substance(s)Nth¥hown excipients, for
exanpl e inert diluents such as cal cium carbpnate, cal ci um phosphate or

| act ose, disintegrants such as corn starchRr alginic acid, binders such as
WO 2012/ 010704PCT/ EP2011/ 062683 starch or gel atine,” ubricants such as
magnesi um stiearatg or talc and/ o ts for del aying.releas such as

Car boxy et TR dtsPeBesit Blas LR anting Tfae) CoreIBh S MAARR at o.
The t abl etimlogay adbdso conpri se several |ayers. Coated tablets nay be
prepared accordingly by coating cores produced anal ogously to 5 the

t abl et s wiR%hissddfista@ns@sclaior2ml |y used for tablet coatings, for exanple
collidone or shellac, gumarabic, talc, titaniumdioxide or sugar. To

achi eve del ayed rel ease or prevent inconpatibilities the core may al so
consi st of27aCompbendodccoaljrey to.onSiaficlaang 3 tch26, twdiekedd coat i ng nmay consi st of
a nunber of layers to achieve del ayed rel ease, possibly using the

exci pi ent Rfrafenioteretydiogee of @rgrobpe apsibhetis suldgBytedpsy one et imare sderdivahbni ng
the act| V?‘dif?é#?r?tt RBCES/0f REOTIRIAAL AB, é#ﬂﬁﬁg%ﬂ_ é\ﬁ@%d_ho@gclwlk@hgnd Vb Lon
may additionally contarn a sweetener suc s"§actharing, cycl amate,

gl ycer ol onemsbered hatedogyclyl; avour enhancer, e.g. a flavouring such as
vanillin or orange extract. They may al so contai n suspensi on adjuvants or

t hi ckener sash®f* ssindertindentnsdestebonyamerd FORYs YRVRY't halggeryeft@RSUand as,
for exgmpl g oftdenasation products of 15fatty alcohols with ethyl ene oxide,
or preservaglbes such as p-hydroxybenzoates. Solutions for injection and

i nfusion @ i VY - bt j ni c
agent s, | proacintorgondin Behph Wien s & b BohSIFSEhLAbby bApbED

al kal i netrapresaenticabér @ffengint REdandiomB: selectad domcamend CekyloGalobyclaaiivhg
emul si fiergang4 ?ﬁ-nfgn%%osﬁ&[eﬁyf 3}4{—)“ st if water is used as the diluent, for
exanpl e, organic solvents my 9o tionally be used as solvating agents or
di ssO1 Vi NG G9¢ 18 fithidABSH Saetehlion BIfRALT R AuRE, AEBALhCSC@)RY,

i nfusion bottles. psul es contalining one or nore active subStances or
conbi niat i oREONRRY iavd subst ances may for exanpl e be prepared by m xing the
active substances with inert carriers such as | actose or sorbitol and

packi ng t IReehi R0 igidspendeatipsalested fosuamepDdYsipeRrsi Gorlkys Grepaloalkiade
for exanpl Bhikline, Wi dbahdsdikye" Ynd et QbmbBled HUEBASE: sSuch as
neut r al fé%ER%F po yg?ﬁy#ene Iyé@ﬁﬁﬁgﬂﬁhg ef{va?%ves thgrggg. Exci pi ents
whi ch may be used include, for exanple, water, pharmaceutically acceptable

organi ¢ salgyedhipolihddlackerdiey Rfdnelts clafnd23 REdE, Nk fractions), vegetabl e
oils (e.g. groundnut or sesane oil), nmono- or polyfunctional alcohols (e.g.

et hanol OrRYu¥R&ESb)group3shtionkily SIbstidkHbyEGheLordnordadéHtiahl dAdiRraht PO WHE/LP
(e.g. kaolins, talc, K), synthetic m neral wders (e

cl ays chal po .g. highly
di sper¥ed R | $&PEtegeiramaamosp| Gied ¥s ) cyclopmpays C(Yé'.oeytyéaﬁ%{é'%ﬁaﬁlﬂ’,CYFg’&?’F&'e and
gl ucose) epdliGhyll epprrdi@ingt, ltétedHyRropREDE  SUdARMiERId[2 8! |, N&uthyi-eldAdl ose,
starch \/\0_2012’;’018%@5% Epzolf_/ ogasg’and pol_y& r[1yl 33?"?”01 i done)ﬂ-and
| ubr i cant PIPEIORE-2.Hashe SNARNIN PREECINYIANE Pirgrazilic aci d and sodi um | auryl
sul phate) . Thedpreﬁarations are adm ni stered by the,ugual neth§d5,64
pr ef er abl a9 Ror & ingerendentyssifeed from anopg PR pr &Y% rRbi HAI89ebra(ORoutd  For
oral admnistration the tablets may, 5 of course contain, apart fromthe
abovenentioned carriers, additives such as sodiumcitrate, calcium
carbonat e and di cal ci um phosphate together with various additives such as
starch, preferably potato starch, gela&%&g and the |ike. Mreover,
| ubricants such as magnesi um st ear at e, dium |l auryl sul phate and talc may
be used at the sanme tine for the tabletting process. In the case of aqueous
suspensi ons the active substances nay be 10conbi ned with various flavour
enhancers or colourings in addition to the excipients nentioned above. For

e Y o - .




| act 0se140 ng corn starch240 ng WO 2012/010704PCT/ EP2011/ 062683

pol yvi nyl pyrrolidonel5 ng magnesi um stearate5 ng 500 ng 5 The finely ground
active suwetarpap7ohact ose and sone of the corn starch aPeTmPz@d/ 06mget her .
The m xture is screened, then noistened with a solution of

pol yvi nyl pyrrol i done in water, kneaded, wet-granulated and dried. The
granul es, the remaining corn starch and the nagnesi um stearate are screened
and m xed together. The m xture is conpressed to 10produce tablets of

sui tabl e sBapwRifRFsi ze. B) Tabl et sper tablet active substance according to
formula (1)80 nmg 15l actose55 ng corn starchl90 nmg m crocrystalline

cel | ul ose3mchR*hiokgpérvehtly deradtedanmlh aptiosalyisubstitatel dy ometonylors taentide? 3r ny

20magnesi um. st @t e 440 The fine round active bst ance, sone of
Cheory AR iR SRRl R alofs LR P fiobh bt B eRpet

pol yvi nyl mytibbéiyt caetiding, purotdinglogabhgiropyiriveyl m-xiaibieyds2 2Q]esyleslnatity8or ked
wth the remabi.ni n,starch and water to forma granulate which is dried
and screerféd: '%ﬁ@’%@ﬂ%ﬂ‘iﬂ?ﬁ@%‘r RVF”@F%{@@H PRYPAYNe magnesi um stearate are
added and m si.n.apd the m xture i S _conpres 4t bl et s g4
cuitab o SR R R el SBFEa ok BTG, RET o MR ART, hABRED T MR
(1)50 ng sGEWRtRH andde50 ng water for inj.5m WO

2012/ 010704PCT/ EP2011/ 062683 The acti ve substance is dissolved in water at
its own phash Bt imalelpgndénthHs&estedofrémSarandg sydieger T oaikgle €shaddig, t o

make it isotonic. Th | utiqn obtaln LS filter free tr gens. and
The 111t r aveopshy, HEpaRAe Il blithetd ShapFPBrieliE SRl S ke
ar e 5Stioen rs¢rebered betkraarg. seal ed by fusion. The anpoul es contain 5 ng, 25 ny
and 50 ng of active substance. WD 2012/010704PCT/ EP2011/ 062683 Pat ent
Clainms 1. Compounds of general formula (1) (1), wherein 5R1l denotes

hydr ogen 9. &ogwoupdsodacotstid toyonewh skeinu2ath 26/ wheeeior nore i dentical or
different Ra and/or Rb, selected fromanong Cl- 6al kyl, C2_6al kenyl,

C2_6al kymyR" ic3elantge from RylongCmetint ywethakyashyll N, Esimetaylyethyl 5 M/-dreethWer ed
het eroarylpr@@i 3- to 14-nmenbered heterocyclyl; R2 denotes hydrogen or a
group optional’ly substituted by one or nore identical or different 10 Ra
and/ or Rb, selected fromanong ClL- 6al kyl, C2_6al kenyl, C2_6al kynyl,

C3_10cycl oal kyl ~10cycl oal kegyl ] C6_10ary1l, 5-0?\Tem bered heteroaryl
and 3- to 14-neNbe iet er ocycl N\Re\denot es a b{gmp\/\/

I
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15A is selected fromanong C6_10aryl and 5-12 nmenbered heteroaryl; B
denotes a 5- to 7-nenbered, non-aromatic hetero ring with at | east one
het er oat owp 28e@etoed from anmong nitrogen, sul phur and oPggaP20Mi062583
optionally carries one or nore substituents selected fromanong Cl _6alkyl

and =0; each R4 is independently selected fromanong Ra and Rb; 20M
denotes 0, 1, 2 or 3; WD 2012/010704PCT/ EP2011/ 062683 R5 is selected from
anong Ra and Rb; n denotes 0 or 1, X denotes a bond or is selected from

anong -CH2- and ,CH2-CH2- and in the above-nmentioned -CH2- and - CH2- CH2-
one or two hydr atons are op substi tut ndependently of one
anot her by Cl1 _4a Cl4hal oal k 5& 4a1ky1 al dgen; each Ra
i ndependent!ly den & group opfl substit @D LZBBUG or nore
identical or different’” Rb and/or Rc sel ected from am ong Cl6alkyl,

C2_6al kenyl, C2_6al kynyl, C3_10cycl oaI kyl, Ca_l ocycl oal kenyl’, C6_10aryl,
5-12 nenbered Aeteroaryl and 3- to 14- rrenbered het erocycl yl; 10each Rb is
i ndependent|y sefpg¢cthed from ano - , YSRc, - NRcRe;, Ral sg-i , -ON, -NQ2,
0(0)Re, -C(0)O0Re, L- 0JQ)NRcRe, - S NRh ¢, -00(®Re/ NS ORe, - S(0) 2R,
S(0) 2NRcRc, - NRh(C( c, -NRhC(0)ORc, Rh<C( 0) NRcRe,” - NRhC( NRh) NRcRe and
NRhS(0) 2Rc, as well as the bival ent substl tuent =0, while the'latter may

only be a substituent in non-ar ic ring systens; 15each Rc independently
denotes hydrogen or a group optyonglly substituted by one or nore identical

or different sel e N armng 01_6 _6al kenyl ,
C2_6al kynyl, C3 1 cyc oal kyI Ca_l ocycl dal kenyl, 04y 10 NL 12 rrenbered
heteroaryl and 3- enber ed het &Foc clyl;

i ndependent |y sel ect ed from anong -ORe, - SRe, -NReRe haI ogen, =ON, -NCO2,
20-C(0)Re, -C(0)0ORe, ~C(0)NReRe, -C(NRh)NReRe, -0C(0)Re, -0C(0)ORe,

-S(0) 2Re, S(0) 2NRelRe, NRhC(O)i?@&-EhC(O)ORe ﬁ S 0) NReRe,

- NRhC( NRh) NRe ,5( 0) 2Re |1 as the bi t substituent =0,
whllethelat y only be a s ent in non-arofftti c ring systens;
each Re |ndepen ently denot es hydrogen or a group opt| onal ly substituted by
one or nore 25 identical or different Rf and/or seI ect ed from anong

01 6alkyl, 2 6al Ky cycl oal cl oal kenyl ,
06_10aryl, 5-N& rrb@get er oy, "an t.o 14- er d h terocyclyl;
= SR

each Rf is independentYy sel ected”from rmn haI ogen,
-ON, - N2, QA 0)R -Q0)OR -C(0)NRgRg, C(NRh) NRgRg -00(0?
-0Q(0)OR, -S(0 , 30-S(0) 2NRgRg, -NRhC(0)Rg, -NRhC(0)ORg, -NRhC( 0) NRgRg,
- NRhC( NRh) NRg%aa d NRhS(0) 2Rg, as well as the bival ent substituent

=0, while the Ner~ay only be a WD 2012/ 010704PCT/ EP2011/ 062683
substituent in nonj c ring systens; each Rg is independently sel ected
from anong hydrogen™~1™alkyl, Cmal kenyl, Cmal kynyl, Cl6hal oal kyl ,
C3_10cycl oal kyl , C4_10cycl oal kyl al kyl, C4_10cycl oal kenyl, C6_10aryl, 5-12
menbered heteroaryl and 3- to 14-nenbered heterocyclyl, and 5each R' is

i ndependently sel ected from anong hydrogen and Cl_6alkyl, while the
conmpounds (I) may optionally also be present in the formof their

t aut orrer s,30: REMPoHREFREOEHN] tornsierof slaimg I thit4 yvhereigi r di ast ereonmers or their
m xtures or. as the respective salts of all the above-mentioned forms. 2.
Conpounds %d&ﬂptﬁsr?gprpép claim1, wherein 10Rl is a group optionally
substituted by one or nore identicalyor different Ral and/or Rbl, selected
from anong Cl_6alkyl, C3_1OCycI|Qa$ ryl, 5-12 nenbered het eroaryl
and 3- to 14-nenbered heterocyclyl; al i ndependentl|ly denotes a
group optionally substituted by one or B denjical or different Rbl

and/ or Cl_6alkyl, selected from arTZch; 71ky}y C3_10cycl oal kyl and
C6_10aryl, 15and each Rbl is indep e)ptly sel €cted from anong - OH,
-0-Cl_6alkyl, halogen and -CN. 3. Conpounds according to one of clains 1 or
2, whersei Nach RS inde rﬂl@ﬁﬂ&Psé?éBtéd)f?&Ha}hcﬁﬁQ%HblkW@C?Yall%ﬁ%n&’halﬂ@ér? i denti cal

or different Ral and/o , selected from anong 4aTkyl, C3~6cycl oal kyl,
phenyl , 5-p@|&10@eg@rﬁb@r@d het eroaryl and
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203-7 nmenbered heterocyclyl; each Ral independently denotes a group
optionally substituted by one or nore identical or different Rbl and/or
Cl_4alkywo<ei2admd from anong Cl_4alkyl, Cntycl oal kyl aod/Ep2@npbesind each
Rbl is independently selected fromanong -0-Cl_4alkyl, hal ogen and -CN.
254. Conpounds according to one of clains 1 to 3, wherein Rl denotes

Cmal kyl . WD 2012/ 010704PCT/ EP2011/ 062683 5. Conpounds accordi ng to one of
claims 1 to 3, wherein Rl denotes phenyl or benzyl, wherein the

above- mentR razthopdehydroged obangrplip aptionaky bybstautey mnen®br more ideigki buent s

selected from g Cl b6a 1, hal.ogen, -0-Cl 6alkyl and -CN. 54. ounds
accor di ng (‘{'fger ﬁg‘?%f arlngpr 1 PSP%‘Zteaﬁéc?@iﬂ“&Tgo@ﬁahls gﬁ?ﬁqﬁnylorgb??ﬁg/wl;
wher ei n t h@,gyoreatkpie rd.i; eoyeidalrbeyy IC yadyl b enizy mepiicran aleterosrgl myid oetor14ror e

substituents selected fromanong Cl_4alkyl, Cl_4hal oal kyl, hal ogen,
- 0- C1_4haI’B%ﬂ’§‘§f|98§ﬁ%r9°(¥Rlym7. Conpounds according to one of claims 1 to 3,

wherein 10R1 hi enyl , in thi i enyl i i

or o8 s BRI aanreebaE el i Ak AT ey S M gatogsn. ey
Conpounds -BCz0rTI)B* oCOMORIF, @ (@)NR*°R*Y cCINRWNRERTN, -OCRDRS JDCIOVQRM, or a
ool o B SRS, < orRRRME 5o b B e ISR b ny MR MR TR

12- menber sNRIBHEREYNRTERF areasiR "RYQ),RS, b dei andeabivyleatdubstitadnt @ midenng
acvor di ng RGN 1Y &% Genper A dahaPf g N 2 e oup opti onal |y
S05el it e PRy disher BBt HRHEt BiroBen B bigFEhbafRaiR ARRlBIEY &e pr myo

20sel e
i s i ndepemdenstibdgntiel ec tigikrémtoRl® aaraitey REP- €4ledtebkiydmaamon NCCalkhi 1Ry H)k2nyl10.

ctnyr - 11, CenRyblng RelBal oy BBk T il S e e B &R A s

denot es a tbdddnamnbéred seleemtyelgl; f r om anong - CH2- and - CH2-CH2- and in the
above- WO 2012/010704PCT/ EP2011/ 062683 nentioned - CH2- and - CH2- CH2- one
or two hydraogeRl® & indepardentpselentsid fiors wdnsdinigt AR, 18R, 1-AR B pwlogks, -CN,

i gsCl Al 5 } h5 5 ¢l
"o, ind Mo SR TR R e BN B 86 RARE, A BRRCY
two hydr og80aRBNs &B(0)MNRTRMal | WRSIBEYRT Ut e NRYCE@)ORIT ky ENR™CIO)NRITREUNdS
accordin h 8% sBbsB. 1 \ t0s rein X.i I from - CH2-,
o o) S RTINS0 R 35 el 5 B REL PR ERTSTRTE
clains 1 tlattektGnawdrey e a sibstituent esnonchidmabc rin@bysBB3;- . 1015. Conpounds

according to one of clainms 1 to 14, wherein Ais selected from anong
phenyl , naaehhR® i5-indepsdemtlyesaddcteninfoeycamonpédtyerogery, CaatkyQ- Ct.alkenyl,

10- menper | | kC t yl 0 ordi f ai ns
Lo T wrertsi. CharaRet et rsvpiogRy, SvRAdRERyRETS o SEORERE G ol
benzot hi erfy2 meapletdu/hsteroanytjanchdd torigimerhbergd detdrgdyclyl amthzol yl , i soxazol yl
and i mdazo[1, 2-a] pyridyl. 17. Conpounds according to one of clains 1 to
14, wher eigachRitisondepeptienily|selectegl. froado apong Hydrageroant! Ggsalkyl.one of clains 1
to 14, wherein A denotes pyrazolyl. 2019. Conpounds according to one of
claims 1 to 18, wherein each R4 is independently selected from anong Ra3
and Rb3: rﬁ1d@ﬁguo@gncd)s, a@,oqgjimgtog),ne of claims 1 to 14, wherein

R® denotes a group

6-2

F2c5,/()

25
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each Ra3 independently denotes a group optionally substituted by one or
nore identical or WD 2012/010704PCT/ EP2011/ 062683 different Rb3 and/or 1V,
sel ect ed woam2amorg Cl _6alkyl, C3 _10cycl oal kyl and 3- t@CIAP20mhmBed

het erocycl yl; each Rb3 is independently selected from anong - ORc3,
-NRc3Rc3, hal ogen, -C(0)Rc3, C(0)ORc3, -C(0)NRc3Rc3 and -S(0)2Rc3; 5each
| V independent|ly denotes hydrogen or a group optionally substituted by one
or nore identical or different Rd3 and/or Re3 sel ected from anong
Cl_6alkyl,R*C2 afial Rérhyehre €3cH Ooyepepabhilyl safedisd- fiomn ldmoreiigdedehet@rakyicl yl ;
each Rd3 'E) ndepen dgmoa/ sel ected fromanong - OR, -NRe3Re3, hal ogen,

-C(0) Re3, & NRe3Re3; each Re3 i ndependently denotes
hydrogen i,on dy substituted by one or nore identical or

di ffer ent ' ‘E?S%g‘ﬁa'@e ected from anong Cl_6alkyl, C3_10cycl oal kyl and
3- to 14- rrenbered het erocyclyl; each Rf3 is independently selected from

arong - anp%%%mpa#@oqgnwgfqeoaa%a.msegoaraﬁawmg C(0) NRg3Rg3 and 15each

Rg3 is in Fom arron drogen '81 6alkyl,

C3_ 10c cl k I I d
het er oar qui); SOte I??écq 63158?0 })% I?nggr;é@%n Léed% e?rgel %?m eno%ﬁ%ah or
3. Zﬂfferékunﬁﬂ)suanwoa&?osdiengadtfmmI@mmgl@m salkygdr EbncPOdAlkie ravdes- R 1422

Conpounds of clainms 1 to 14, wherein R3 denotes a group
Ais sel ecrﬁ&ﬁgérggﬁgtgtrrr% 8|9E6 _10aryl and 5-12 nenbered heteroaryl; 25each R4

i s indepe d é5 5R e5

2012/ 01078%%%‘5 E@géﬁ%ggggég%genot gBQBéHq &g orl\wg andhﬂgg%nth@Rar gnd
defi ned asCI@NR°@RThand 23. Conpounds according to one of claims 1 to 14,
wherein R3 denot es agroup 5 Ais selected fromanong C6_10aryl and 5-12
nmemberiéd HeachRSaisyndepeadentReelastddtep anveathygrogen.cetsatiyf Comcysiemigy! and 3-

Cl 4alky1l, - Sdmbk | ogen; p denotes O, 1 or 2; |V denotes

hydr ogen (;r 1591 grou%éé}é'%ﬁeg&gfpﬁ substituted by one or nore identical or
different R14 and/or Re4 selected fromanong Cl_6alkyl, C2_6al kenyl,

C2_6al kynygs, %i;nél&aﬁeéaéédw. tcf-‘é‘né W&Jn@%b'ﬂ?%ﬂwh&@mloaryl 5-12 menber ed

heteroaryl and 3- to - ered heterocyclyl; each Rd4 is independently
sel ect ed fﬁ@ﬁbﬁ'&eé‘g t §4Be§:b titkRRAyESh &%&QQ& ticeNb dfF&@mt REGRYBR4
~C(0) ORe4, 4_ - C(0) N é%élpl'onq NR') NRe4Re4, - 0C(0) Red. -00(0) OR

15- S(0) 2R e&es selestefiteame 2marVEE i, am%(womemm@qmma@memmmg
NR' C(NR") NRestBetiyand - NRb4S(0) 2Re4, as wel | as the bival ent substituent =0,
while the latter may only be a substituent in non-aromatic ring systems;

each Re4 'é’é@ﬁw’ﬁ%%ép@rﬁéﬂw £8edt¥ 6l HREEAMBRg CORTOINRORY] RABYAY -SHHRCT hnd ed
by one or nore |Pe@t|ca or different Rf 4 and/or Rg4 sel ected from anmong

Cl_6alkyl,-CO)NaIfkeapd, 20c2 6al kynyl c3 10cyc| oal kyl , Ca_l ocycl oal kenyl ,

C6_10aryl, 5- 1% menber ed het er oar and 3~ to 14-menbered het er ocyclyl;
each Rf4 |e§°Pr'ﬁje1§éWﬂ?Pt§/eﬂe@9E rcf’? 8MeRRSrg a'k!d]@”d Ssigy@-menissed, H&W?ﬂf@
-CN,  NO2,confdifind¥Heterde(@y10R4, - C(0) NeRg4, C( NR') NeRg4, -0C(0)R4, -0C( 0) Oe,

20 34. Compounds according to one of claims 30 or 31, wherein

R is selected from among N,N-dimethylethyl, N,N-dimethyl-propyl,

: B and .
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S(0) 2R4, - S(0) 2NeRg4, - NRb4C( 0) Rg4, - NRb4C( 0) ORg4, - NRb4C( 0) NRg4Rg4,

25- NR'C( NRg4) NeRg4 and - NRb4S(0) 2Rg4, as well as the bival ent substituent
=0, whi | ewolre12/0002012/ 010704PCT/ EP2011/ 062683 | att er nRETMEPRY11/062683
substituent in non-aromatic ring systens; each Rg4 is independently

sel ected from anong hydrogen, Cl_6alkyl, C2_6al kenyl, Cmal kynyl,

Cl6hal oal kyl, C3_10cycl oal kyl, C4_10cycl oal kyl al kyl, C4_10cycl oal kenyl ,
C6_10aryl, 5-12 nenbered heteroaryl and 3- to 14-nenbered heterocyclyl and
S5each Rl 145, s Gomigpedsieatdrying & eed efttidimem tarmnghdrgmr ogen and Cl_4alkyl. 24.
Compounds according to one of clains 1 to 14, wherein R3 denotes a group

So and RCR® démotsch groape defined as in claim23. 1025. Conpounds
according to one of clainms 1 to 14, wherein R3 denotes a group and , -c4
rt R6 and p are defined as i R<lai 3. 26. Conpounds according to
one of clains 1 to 14, wherein lbigmo%lvot es a group WO

anong hydrogen, Cl 4alkyl, -0-Cl: gl ogen and IR' is defined as
in claim23. 527. Conpounds according to P clainms 23 to 26, wherein IV
denotes hydrogen or a group optionally sup ed by one or nore identical
or different R14 and/or Re4 selected fromRprdl,/6alkyl, C3_10cycl oal kyl
and 3- to 14- nenbered heterocyclyl; (R6 each Rd4 is independently

sel ected from among - OR4, - NRe4Re4, hal og®n, -C(0)Re4 and 10- C(0) NRe4Re4;
each Re4 indepgndently denotes hydrogen or_a group optionally substituted
by one or SRP& i'%'@ﬂ?ﬁ’%‘é’lenws%ﬁqt? reREMeg C&r‘tﬁ'%)ﬁ'r' a+3e( age Bé‘og‘?rb'm anong
Cl_6alky1, .C3 J]Oc |_oal kyl g 3- te 14-nmenbered heterocyclyl; each R4
i s indéperﬁiéﬁ???céélf@@t 0@9?% a¥dhg -OR -Nee, hal ogen, -C(0)R4, 15

- C(0) NeRg4 él%nqd each Rg4 is independently sel ected from anong hydrogen,
Cl_6alkyl,P 8NN YA kyl, Ca_locycl oal kyl al kyl, C6_10aryl and 5-12

menber ed eroar

I . Conpound rdi.n on i B o 26

Wher ol o1 B st Eeted Bios ammtg omdDI st s e NEEtor SEPERT iR i cal
or differegloRdRerffd/ or 20 Re4 selected fromanong Cl_6alkyl, cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, azetidinyl, pyrrolidinyl,
%et r aﬂyfjr gamy:h&#f’limde’beaaéﬁtm dlambie&l[ Bycﬁoéﬁrﬁcrlt ;alg,rc|>up optionall;c/j suthituteg by one or

- met -8-azabhi cycl o[ 3..2. 1].0GC4s no ol jnyl,. piperidi an
o1 por abi nymoredeiieah Bt e d Rt et e ap leEtectir b Sy BfhaCe sedes,
hal ogen, -G8kied @ndcycloalkyl, Cq4iocycloalkenyl, Ce.ioaryl, 5-12 membered heteroaryl and 3-

to 14-membered heterocyclyl;

2012/ 010704PCT/ EP2011/ 062683 R6-|1 andIR6-2 is i ndependently selected from
Ll-alk,ylﬂ

each R% is independently selected from among -OR®®, -SR®, -NR®*R®, halogen, -CN,
-NO,, -C(O)R®®, -C(O)OR®*, -C(O)NR**R*®, -C(NR"™)NR*°R*®, -OC(O)R*®, -OC(O)OR®,
15 -S(0),R*®, -S(O),NR®*R®, -NR™C(O)R®*, -NR™C(O)OR®*, -NR™C(O)NR®*R®,
-NR"™C(NR"™)NR*®R®*® and -NR"™S(0O),R%, as well as the bivalent substituent =O, while the

latter may only be a substituent in non-aromatic ring systems;

each R®® is independently selected from among hydrogen, Cisalkyl, Csalkenyl,
C.ealkynyl, Cs.qocycloalkyl, C4.qocycloalkenyl, Ces.10aryl, 5-12 membered heteroaryl and 3-

20  to 14-membered heterocyclyl, and

each R" is independently selected from among hydrogen and C.salkyl.
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WO 2012/ 010704PCT/ EP2011/ 062683 - 0( 0) NRe4Re4; each Re4 independently

denotes a group optionally substituted by one or nore identical or

di f f er entwBf2d12zmaioear Rg4 sel ected from anong Cl_6alkyl, PCYmEPo@nOmoR3

cycl obutyl, cyclopentyl, cyclohexyl, azetidinyl, pyrrolidinyl,

tetrahydropyranyl, 1-aza-bicyclo[2.2.2]octyl, 8-nethyl-8-

5aza-bi cycl o[ 3. 2. 1] octyl, norpholinyl, piperidinyl and piperazinyl; each

Rf4 is independently selected fromanong -OR, -Nee, hal ogen, -C(0)R4,

- C( 0) Ne Rg86anCaasdunBg 4cisding tepancfamimg 1gel1acwieerefrr om anong hydr ogen,

Cl_6alkyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl opr opyR’niznbids,a grbemyl and 5- to 6- nenbered heteroaryl. 29. Conpounds

according to one of clainms 23 to 26, wherein IV is selected from anong

nmet hyl, nmethoxyethyl, N N-di Ryl _elhyl, N N;dinethylpropyl, 30.

Compounds accordi ng to one of clhrﬁgiﬁlgo 14/ wherein R3 denotes a group
anonp Cl_4alkyl, -0-Cl_4alkyl and

5each R6 is independently selectdqd fro
hal ogen; p denotes 0, 1 or 2; 0 Q /:r-' RCT/ EP2011/ 062683 RCS denot es
hydrogen or a group optionally subs |tutene or nore identical or
1
bQ"

different Rcl5 and/or Re5 selected from afp 1 6alkyl, C2_6al kenyl,
C2_6al kynyl, C3_10cycl oal kyl, Ca_l ocycl oa NCB8_10aryl, 5-12 nenbered
het eroaryl and 3- to 14- nenbered heterocyclyl; 5each Rcl5 is independently
sel ected from anong -O0OR5, -SRe5, -NRe5Re5, hgé-bgen, -ON, N2, -C(0)Re5,
-C(0) ORe5, -C(0)NRe5Re5, -C(NRh5)NRe5Re5, -0C(0)Re5,; -0C(0)ORe5,
S(0) 2Re5, - S(0) 2NRe5Re5, - NRh5C( 0) Re5, - NRh5C( 0) ORe5, - NRh5C( 0) NRe5Re5,
NRh5C( Nrh R NReER’S aae chdehRIEDH) seIRetB(l fras avebhg hpdrogen, Il valke HO-Sulsikyl ankknt
=0, while tQ&eI%hEer may only be a substituent in non-aromatic ring

fﬁ% Eh Re

systeng; 5 i ndependently denotes hydrogen or a group optionally

substi t ut - r. kdentical or different Rf5 and/or Rg5 sel ected
from amn?&%ﬁg@ﬁya%m @E_rgg‘[skenyl , C2_6al kynyl, C3_10cycl oal kyl

Ca_l ocycl oal kenyl, C6_10aryl, 5-12 nmenbered heteroaryl and 3- to

14- menb h rordi P PG tl | ected f
Lrorerr o AR o 961 SR ESgRUT ) el e o
- O( 0) NRY5 /B¢ so/ckNRASNEAGRIR™ 40G®) RS, -0C(0) ORS

S(0) 2R5, - S(0) 2NRg5Rg5, - N 0) Rg5, -'NRh5C( 0) ORg5, - NRh5C( 0) NRg5Rg5,
NRh 5 C( NRh 3ROSR PG ?S@ YRR o (ARRR o 2p.g(BRREL val ent substi tuent
=0, while the latter may only be a substituent in non-aromatic ring

Systemb;  cacRaeh iR echdenht ReeRdrigetEbEEIREUS bOtBATYREbLNdie
Cl_6alkyl, C2_6al kenyl . 20C Gl k"@’nyﬁ C haltgﬁalliyl&l,m e ey e o
Ci 100y ol GRoRySeties] o Efereot TRl BRNRLRY) Setsstereary | amendTs siithdeaycioalky!

het er oar ylgamd 3e-nidnmbdteMBEREISEyinet er ocycl yl and each RI15 is
i ndependent |y selected from andong hydrogen and 01 _4alkyl. 31. Conpounds

accor di ng deh R¥e i Ohd&ped@Btiyl sdi8ctdd fronhEhBhd -OR®, -NR*°R®, halogen, -C(O)R*® and
-C(O)NR**R®® and

15 each R®* is independently selected from among hydrogen, Ci.salkyl, Cs.scycloalkyl and 5-

to 6-membered heterocyclyl.

38. Compounds according to one of claims 1 to 14, wherein

R® denotes pyrazolyl, which is optionally mono- or disubstituted by C,.salkyl or

Cs.scycloalkyl.

20

-211-



R3 denotes a group R6-2 WO 2012/010704PCT/ EP2011/ 062683 R6-1 and R6-2 are
each independently selected from anong hydrogen, Cl 4alkyl, O0-Cl _4alkyl
and hal og&0 2aredh1R@$ i s defined as in claim30. 32. ConpeomaP2@eoeeds ng to
one of clainms 30 or 31, wherein 5Rc5 denotes hydrogen or a group optionally
substituted by one or nore identical or different W and/or Res sel ected
fromanong Cl_6alkyl, C3_10cycloal kyl and 3- to 14- nenbered heterocyclyl;
each W& is independently selected from anong -0R5, -NRe5Re5, hal ogen,

- C(0) Re5 @39l CofipoyidReadeefdiraytd cheefchinkes to $4,iwrdegiendent |y sel ected from
anong hydrogen, Cl_6alkyl, C3_10cycl oal kyl and 3- to 14-nenbered

het er ocyclIBAdendfs &@ropounds according to one of clains 30 or 31, wherein
RCS denotes a group optionally substituted by one or nore identical or
different W and/or Res selected fromanong Cl _6alkyl and 5- to 6-nenbered,
ni t rogen-cont ai ni ng 15het erocycl yl ach W is independently selected from
anong -O0R5, -NRe5Re5, hal ogen, -C(0) nd C(0)NRe5Re5 and each Res is

i ndependently sel ected from anong Cl 1kp1 apd 5- to 6-nenbered,

ni trogen-cont ai ni ng heterocycl yl. 20 nds according to one of
claims 30 or 31, wherein Rcs is sel from anong N, N-di net hyl et hyl,

N, N- di net hyl - propyl, WD 2012/010 CT/ EP2011/ 062683 35. Conpounds
according to one of clainms 1 to 14, wherein R3;denotes a group each
R6 is independently selected from am)ng Cl_4alkyl, -0-Cl_4alkyl and

hal ogen; HRddénotesed er@ue@ptwrmﬂmnbﬂgutm;i@ym dRe®ore denéinatasiifrert R apg/orb6

5(0) 2N FReaRve B R PR Shamat 1 oy et R RRTeGred Ruologiif an
Re, o e el & te?'%@zé*ésﬁée%@f? 8k al (e, EroReas

C3_10cycl o8IRWNR RS 10cyc| oal kenyl , C6 _10aryl, 5-12 nenbered heteroaryl and

3- to 14-nmenbered heterocyclyl; each Rd6 is i ndependently sel ected from
among -OReG@0h RSRdwxlepenpeBvctEnotes yssegen aNa grawap optianially RebstitutedmMyomes on - <

-C(0) NRe6 hRe G Rei6 0) )
15- §( 0)2Re é?e %ﬁ‘ g’ﬁ %8@@%96@%%%%‘%%%%&:@6%&°€|5(¥' >
NRh6 C(INRh 89 QRE@Rb@edﬂi\étefW@EB@l(ﬁrZCRéﬁnefafsere\@hete&&Y@lwe bi val ent substi t uent
=0, while the latter may only be a substituent |n non- aromatlc rlng
syst ens; eaca&tﬁlﬂéee@@dﬁﬁﬂbeﬁﬁﬁ@em‘ﬂom 2epeet@R”'f TN Rohgoggrir-6gaR” and
Cl_6alkyl, o @fg‘ﬁ geenyl , C2_6al kynyl, C3_10cycl oal kyl, C4_10cycl oal kenyl,

C6_10ary1l, merrbered heteroaryl and 3- 20to 14- menbered heterocyclyl
and each Rhfigp Shofsd o BPEP ephyr%r |9Q%Bstﬁﬂfédctgy_6ﬁ’e15b/1
WO 2012/010704PCT/ 011/ 626 33 nmpoun according to one laims 1

to 14, whereendedicaleshiftesent Fg @nlgjor R? selected from among C.ealkyl, Cs.scycloalkyl, 5-
15  to 6-membered heteroaryl and 5- to 7-membered heterocyclyl,

each R” is independently selected from among -ORY’, -NR¥R¥, halogen, -C(O)RY and
-C(O)NRY'RY’:

each R independently denotes hydrogen or C+.salkyl:

R? is selected from among hydrogen, C,.4alkyl and Cs.scycloalkyl.

20
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R61 and R6-2 are independently selected from anong hydrogen, Cl_4alkyl,
-0-Cl_4alkyl and 5halogen and R7 is defined as in claim35. 37. Conpounds
accor di ngvoaorao®i cl ains 35 or 36, wherein R7 is sel eeCa&tkprRoonsmabng Rb6
and Rc6; Rb6 is selected fromanong -C(0)Rc6, -C(0)NRc6Rc6 and - S(0) 2Rc6;
10each Rc6 i ndependently denotes hydrogen or a group optionally substituted
by one or nore identical or different Rd6 and/or Re6, selected from anong
Cl _6alkyl, C3 _6cycl oal kyl and 5- to 6-nenbered heterocyclyl; each Rd6 is

i ndependert0. Zospbandsatcbrding Rramedf c@its 1 1d\RgaRebeinhal ogen, - C(0) Re6 and
-C(0) NRe6Re6 and 15each Re6 is independently selected from anong hydrogen,
Cl_6alkyl,R’Genoty¢cd gralkyl and 5- to 6-nenbered heterocyclyl. 38. Conpounds
according to one of clainms 1 to 14, wherein R3 denotes pyrazolyl, which is
optionally nono- or disubstituted Cl_4alkyl or C3_5cycloal kyl. 20 WO
2012/ 010704PCT/ EP2011/ 062683 39. ounds according to one of clains 1 to
14, wherein R3 denotes a group R8/ denotes a group optionally
substituted by one or nore identical NoN dj)f fefent Rb7 and/or 5Rc7, selected
from anong Cl_6alkyl, C3_6cycl oal kyl 0 7-nmenbered heter ocycIyI;
each Rob7 is independently selected frofmanong -ORc7, -NRc7Rc7, hal ogen,
-C(0)Rc7 and C(0)NRaRc7; each ? i ndependent |y denotes hydrogen or a
group optionally substituted by one or nore identical or different Rd7

and/ or Re7, selected fromanong Cl_6alkyl, C3_6cycloal kyl, 5- 10to

6- nenber e hetlersarewteadnfr@n t @anpnge nBeraiyl.hetl@rsoxjasi, ; SacaikaxyTCiiglkyl,

d d | Re7Re7, hal 0) Re7 d
&losﬁel?gﬁig&/\ }'all%@ F‘ej}{(] e@rp%%ﬁ)tzﬁ!aden t:s ﬁydrogeﬁggp a ggosze o
optional | e fferent Rf7 and/or
RS?I sel eﬁﬁg@g@%ﬁ&iﬁﬂ@@@@%&ﬁb dl%@ o%?cl%/a%alqg 15t o 6- menber ed

heteroaryl and 5- to 7-nenbered heterocyclyl each Rf 7 is independently
sel ect ed f4lomGampryndoRgEdingIRYARHT! hal ogen, -C(0)R7 and C(0) NRg7Rg7;
each Rg7 i ndependently denot es hydrogen or Cl_6alkyl; R8 is selected from
anong hydrogen, Cl 4alkyl and C3_5cycl oal kyl. 20 WO

2012/010704P / EBSBNAN @ mmwgthymrf@m:ﬁdé] %&@meihyi@ phengh@abof clains 1 to
14, wherei ect ed
r omanongCL_ 4a1ky@“|i8@'§ éégzé’%g W’]Cﬂ (0@394a| ﬁé ) NH- G 4a| kyl and

(G _4al ky1) _ﬁ ONhh(&QimetmmIBO@bYIMf@dl $1yﬂrr5;8a¢hme§mh9mh@gxér56c1 4alkyl and

c3 5cyc| oal éﬁgrﬂgﬁ% 1g_ laim1 1-168
(5S)-N-[1-(2- rret(ﬁﬂyxy t'h @gra@%ﬁ%@hrﬁe@ﬂ &dl met hyl- 9- phenyl - 5, 6-
di hydr opyr iéﬁjho[%I%%?IWTWMWWWFHW@@ yli-8irpethyl- 9 phenyl-5,6-
N-[1-(2-di Wé%ll @W az%l’ﬁ(%]anﬁng di met hy1- 9- phenyl - 5, 6-

di hydr opyr azol o[ qui nazol | -am ne;

1- 201N [ 1- ¢ g rhéA h(2-msthessathylny pzekull-53- gimette- Awhegy-SB-pheny | - 5, 6-

di hydr opyr SZ8F o[ G b RURE Alrh i 28R BSmine:
9-[4-(difluoromethoxy)phenyl]-N-[1-(2-dimethylaminoethyl)pyrazol-3-yl]-8-

1-222
methyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;

1-271 (55)-N-[1-(2-methoxyethyl)pyrazol-3-yl]-5,8-dimethyl-9-phenyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

.995 N-[1-(2-methoxyethyl)pyrazol-3-yl]-8-methyl-9-[(3-methylphenyl)methyl]-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine

1.205 1-[4-[4-[[9-[4-(difluoromethoxy)phenyl]-8-methyl-5,6-dihydropyrazolo[3,4-
h]quinazolin-2-ylJlamino]pyrazol-1-yl]piperidin-1-yllethanone;

1198 N-[1-[2-[2-methoxyethyl(methyl)amino]ethyl]pyrazol-3-yl]-8-methyl-9-phenyl-5,6-
dihydropyrazolo[3,4-h]quinazolin-2-amine;

1-197  8-methyl-9-phenyl-N-[1-(2-pyrrolidin-1-ylethyl)pyrazol-3-yl]-5,6-
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1-204 N-[1-(2-net hoxyet hyl ) pyrazol - 3-y1] -5, 8-di net hyl- 9- phenyl -5, 6-

di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2-am ne; 1-222

9- [ 4- (di fWwoanmadteaxy) phenyl] - N-[ 1- ( 2- di net hyl am noet hyPLpypracialos38y 1] - 8-
met hyl - 5, 6- di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- am ne; 1-271

(5S)-N-[1-(2-met hoxyet hyl ) pyrazol - 3-y1] -5, 8-di net hyl- 9- phenyl -5, 6-

di hydr opyr azol o[ 3, 4- h] qui nazol i n-2-am ne; 1-225

N-[ 1- (2- met hoxyet hyl ) pyrazol - 3-y1] - 8- met hyl - 9- [ ( 3- met hyl phenyl ) et hyl ] - 5, 6-
di hydr opyr azol o[ Bhyk yqauolmalh]qwrihz@nm naning05

L e N B TRt i Pl ghgl >

1-[2-[ 2- et hQx@r-eltHwn‘o(omtzblys[aah]qnm]aeeblrmyi -bpyreazol - 3-yl ] - 8- et hyl - 9- phenyl -
di hydr opyr
h

Chyl 6 pbane CRepprrpeh R B R Bor asanr ez 2yl ety

N-F i gpélr%?L;I[E%J@ﬂwmymab[raaﬁhﬁugﬂk?mZéml‘ﬁ n h hal en- | met hyl)
576- d |hyqir1@gyr@ﬂ){}o§ B e e M S LU

Si [(526 :ﬁrgfgerwds)jnﬁaw&ﬂélazb}o[eilﬁ g@;mamtrhzl-lamme;oet hyl ) pyrazol - 3-y1] - 8- net hy

VLI (2 Yol o RE R Ay B e YR e R T e WD PO e 2. y1)

- 5,

N-[1
hy

N- [
5, 6-
8- ne
d

6- di hydr opy raizyalradydazbidid, qihjqazdoiim22ndng ne; 1- 187
L2 et ol e el ol L TE N8l b et Al 5.6

1- [414 [ (5, 8 d| rm)tahyrlo]@vraiwnw]p@eﬁmm1hy}étr@mnazoI o[ 3, 4- h] qui nazol i n- 2-
y1) am no]j pyr azol

L ety Rk oS et Ry PIR TP -2 b Phen by 1 5. 6-

gl hidrﬁfyraZﬁl O[GBhwde‘dymzolmmh]diwﬁhz@m Bea,mlﬁe 17|1 . s 6
t

di gyd?opg: 3291?2{ 44%%83&%@ Fo@lms{fﬁ% r%i%éd 3- W’% metﬁEl ?é/

ST T gt bbb g el 2

N M [ 2- [ 4- ( 3pget HEREae RO e Har BTy 65 3234 NIUE37R08: et hy1- 9- ph

nyl- | 5, Es diq ﬁgg‘ramyxmwéﬂg?#ﬁﬂbwummfhmﬁmﬂ 1-217 Vﬁ e Phe

0 byt oyt anay oEO R O SR B T2 etk Seny.

9%3[ 4d( ﬁi L' uor 0”Ei,m}fbg)i?@ﬁﬂ‘aﬁdbfﬂ,\#-h]lb[um%;@mmemyﬁhgI %pyr azol - 3-y1] - 8-nmet hy1-5

, 6- di hydropyra - i nazql i.n- 2- -]

o benzyl - Nobiy ( PIR HOBER R AT rdeiiiRara i 505

gl F%/grOE?/razolho[cBhwfdsq[y?deolh]qwgazanT ﬁe;,m”ie ﬁgz - 56
- -Chi oropne azo

di hydr opyr @égbo%l‘%ﬁﬁf tlﬁn%%ri%{yﬂm% Igﬁ][;@ﬁ( %Ftrlcé%()af%l pyrazol- % )X]]E; methn?g %y

8- met hyl - 9- phenydikysroplrdzoiqid pev@inaroln-plaetibg,l ) pyr azol - 3-y1] -5, 6-
di hydr opyr azol of

| 2-
9- (3- chl or gbpiop Q?sz] @%-?ﬁ@hét%‘%a@ﬁ@@%y{mﬁgwr%gg fy55911 - 8- met hy1- 5, 6-
di hydr opyr azol o[dhydrddysrroislz alh]duiZazetin-aemide; 176

L (a0 L9 (& e Do perU it 2ol el o 2201 Ale3 il g nazol i -
2012/ 010704PCT/ Efm2\itddyodwrdbdpS 4-hidulisazolin-2-amine;

(312 40 ety ) BB ST L b hda X R MR 5PA 39 - & et ' -0 pher
1- 1819- ( 3- chl or(n|mycmqqdmoﬂa{&al)rﬂcﬁxhﬂﬁélzom ydnfigg;azol - 3-y1) - 8- net hyl - 5, 6-
di hydr opyr azol o[ 3,.4-

o (12 oh b osor i A RRR 2GS ey Sy Ry metbyss o

di hydr opyr azol o[&hy@féﬂmndm@lh]mr?azanm Qemide;224

[(;I; ﬁ;dfém %;Eé[g[ﬁ[ﬂﬂ%@l r‘H%@ Heaylgénnﬁageyl %yézgg Xp);razolcm/s Anig h]qulnazolln -2-

9- [ 4- (di f| uor onsfiaminojmhezv)-1iyiplpeddietinglehanaael - 3-y1) - 8- met hyl - 5, 6-
di hydr opyrazol o[ 3, 4- h] qui nazol i n-2-am ne; 1-236

9-[4- (difluoronethoxy)phenyl]-N-[1-(2-dinethyl am noet hyl ) pyrazol -4-y1] - 8-
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met hyl - 5, 6- di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- am ne;

1- 309- (2-chl orophenyl) - N- ( 1- et hyl pyrazol - 3-y1) - 8- net hyl - 5, 6- di hydr opyrazol o
[ 3, 4- h] gwonaralidT42- am ne; 1-112 PCT/EP2011/062683
4-1[9-(2-chl orophenyl) - 8- et hyl -5, 6-di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2-

yl ] am no] - 3- net hoxy- N- (1- et hyl pi peri di n-4-yl ) benzam de;

1- 409- ( 2- chl orophenyl) - 5, 8- di net hyl - N- (1- pr opane- 2-yl pyrazol - 3-y1) -5, 6-

di hydr opyr azol o[ 3, 4- h] qui nazol i n- 2- an ne;

1- 429- ( 2- chl or optgnRLK- (El,r'&tlﬁijlaimhb)dlpde(nJ& ptyopiaz 8z i-8-rydthyl - Shenyl-

di hyd &48p
1I 9¥9r?F2)y(r:hl orgﬁgﬁﬂm’;ﬂ %glﬁgﬁgfwm&z@w ~%8MRA pi per azi n- 1- yl ) phenyl ] - 5, 8-

di net hyl - - @beh?dﬂh@h@rﬂ)‘ K tHetHyaRedZon 3 -At) BB thyl-3,6 157

4-1[9- 2cl|rl1§ﬂo | - dhdro razol o[ 3, 4-h nazol i n- 2-

yl][gm I(’IO] 3- et pﬁﬂ&&gﬁ"(}ﬁz YFa2o %@?ﬁﬁ%ﬂ%@oﬂﬁg I en%m éle [ baut nazol

11-84-[[9- ﬁz chl93[(%hbmph)aﬂﬁ)rﬁetﬁylmt(hlgelthylﬁgyﬁazd)l Bytjreopethge®bol 3, 4- h] qui nazol i
mil-3

n-2- yl]a nme hox Conmpounds of general formula (1)
according to one rb\fdl Zr‘?gorﬁg r@q‘ﬁ'lazom?)'é'wg 'phar maceut i cal |y acceptabl e

salts thereof - Ng1- amgilpgmem -$1)-8-methi-[(Sorgaonstdsyhegensmal formula (1)
according t|'826ne of . cl ai t he 5phar maceutical |y acceptabl e

salts thereof q@fdr?@’éaﬂn??[%ﬁ'@?(wréaﬂ’%%fa"aﬂ%/or prevention of cancer,

jntections, Lt EPO0T1) 06303 4 oo NG ot Gener al fof mul @ (1)

unds of general fornmula
according to one FeRvEF Oﬁ“ r@q%qazop%ﬁ "M@ phar naceuti cal |y accept abl e
salts thereof - d-pr(difiseroniethdiq)dhead]- qui(zainﬁlétbylarprrﬁémyt)pwazdm -yijegcer .

h@36 )
o e B oIS Sy Aol 4 AR e R B T o e e

treat ment and/ org- mﬁ\l@mplnemyl)m (ﬂeﬂhylwialzbl T¢ll-B-rhethg-Soadibgdi®p(izélb3)4-and
hepat ocel | UiB8r r(:| no ﬁ( 46. Method for the treatment and/or
prevention of c 9‘&? Z@Jﬂﬂ% ’Q'Pﬁg adni ni stering a therapeutically effective
amount of a corrppmmlz ofilo@pherya)-8- fr@trmu!s@ dihydremcaraib[8g-Hquitamlind- cl ains 1 to

41 - or on&1d2 t rmac ut i ble salts thereof - to a human.
1047. Phar maceut EQFOE 3)91'@' 15%%6@ %’fg” I)g‘é'ﬁ% %ubst ance one or nore
conpounds of gerea(zad:hléropmﬂye) 5($)j|naemﬁﬂ\d(1ngobmem@|p®fazol ayps e to 41 - or
t he phar mad40t | cqah@é acceﬁ[ggﬁ ﬁ %her eof - optionally in conbination
Wi th conventiona il ;S?Zé’ W"Eﬁzo HFEANPS. 48. Phar naceuti cal
preparati on corrm(2s¢h1@oah@1yl‘}¥ﬂ)&ﬂdneliﬁylge(nema{hyfpgrazuwaylo b)s-accordi ng 15t o0 one
of clainms 1420 cﬁ@/ or oni ,19 %@ ceutl cally acceptable salts thereof
- and at |east oHYUIRYEGR 651%&'” F<@N'8Foxi c active substance different
fromfor rrulI %7( | )9-(2-chlorophenyl)-N-[2-methoxy-4-(4-methylpiperazin-1-yl)phenyl]-5,8-
dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-amine;
1157 4-[[9-(2-chlorophenyl)-5,8-dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-
yllamino]-3-methoxy-N-(1-methylpiperidin-4-yl)benzamide;
4-[[9-(2-chlorophenyl)-5,8-dimethyl-5,6-dihydropyrazolo[3,4-h]quinazolin-2-

-8
yllamino]-3-methoxybenzoic acid;

42. Compounds of general formula (I) according to one of claims 1 to 41 — or the
pharmaceutically acceptable salts thereof — as medicaments.

43. Compounds of general formula () according to one of claims 1 to 41 — or the
5 pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

cancer, infections, inflammations and autoimmune diseases.
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44. Compounds of general formula () according to one of claims 1 to 41 — or the
pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

cancer.

45. Compounds of general formula () according to one of claims 1 to 41 — or the
pharmaceutically acceptable salts thereof — for use in the treatment and/or prevention of

non-small cell lung cancers (NSCLC) and hepatocellular carcinomas (HCC).

46. Method for the treatment and/or prevention of cancer comprising administering a
therapeutically effective amount of a compound of general formula (1) according to one of

claims 1 to 41 — or one of the pharmaceutically acceptable salts thereof — to a human.

47. Pharmaceutical preparation containing as active substance one or more compounds
of general formula () according to one of claims 1 to 41 — or the pharmaceutically
acceptable salts thereof — optionally in combination with conventional excipients and/or

carriers.

48. Pharmaceutical preparation comprising a compound of general formula (l) according
to one of claims 1 to 41 — or one of the pharmaceutically acceptable salts thereof — and at

least one other cytostatic or cytotoxic active substance different from formula (l).
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